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EXECUTIVE SUMMARY

As a Party to the United Nations Economic Commission for Europe (UNECE) ConventiofRamgeng
Transboundary Air Pollution (CLRTAP), Ireland is required to annually report emission data for a wide
range of air pollutants and other substances released the atmosphere. The data are needed to
support the work of the Convention in addressing vk@lbwn environmental problems such as urban
pollution, acidificationand trophospheric ozonérmation arising from classic pollutants, such as
nitrogen oxides (), sulphur dioxide (S§) honmethane volatile organic compounds (NMVOCSs),
ammonia (NH), carbon monoxide (CO) and particulate matter (PM), and for the implementation of
its Protocols on Heavy Metals and Persistent Organic Pollutants.

The UNECE revis@@14 Reporting Guidelines, Guidelines for Reporting Emissions and Projections
Data under the Convention on Longnge Transboundary Air Pollutiprdescribe the scope and
reporting of the emission inventories and projections under the Convention. Thegifispghe
methodologies and procedures to be followed for submitting consistent and comparable data on an
annual basis in a timely, efficient and transparent manner to meet the needs of the Convention. Under
the Guidelines, Parties are strongly encouragedtibmit an Informative Inventory Report (IIR) to
support the evaluation of their upp-date annual inventories and projections. The objective of the IIR

is to describe the methodologies, input data, background information and the entire process of
inventory compilation for transboundary air pollutant emissions and to give explanations for any
improvements and recalculations of the inventories reported in previous submissions. The report is
needed by expert review teams to assess the transparency, completeand overall quality of the
inventories as part of the review procestsubmissions from Parties to the Convention.

Member States of the European Union are required to report an Informative Inventory Report
annually under Article 8(3) of DirectiveEU) 2016/2284 This Directive sets out reduction
commitments of certain atmospheric pollutants and repeals Dire@3@1/81/EC This report to the
European Union fulfils this reporting obligation.

The Environmental Protection Agency (EPA) in Ireland has overall responsibility for national air
emission inventories andrgjections pursuant to the establishment of the National Atmospheric
Inventory System (NAIS) in 2007. The EPA Office of Environmental Sustainability (OES) performs the
role of inventory agency in Ireland and undertakes all aspects of inventory preparatidn
management and is responsible for the submission of the results to CLRTAP. The present report
O2y &l A U dzle®verth lINSBEmittgdRIér the Convention, covering annual inventories for the
LISNA 2 R & cphpsrdpertiaims to provide a compratsive description of the procedures,
YSGK2R2t23ASa yR FOGA@GAGE RFEGF dzaSR FT2NJ (KS
LINEP2SOGA2ya | a LRaBuandsgionsimier CyRTAPNMIftolthg BufbfeamUnion under
Directive (EU) 2016/2284. The report shows how Ireland follows the guidelines for estimating and
reporting of emission data to ensure the transparency, accuracy, consistency, comparability and
compldeness of the reported emissions. In addition to complying with reporting requirements in this

1 Guidelines for Reporting Emissions and Projectidais under the Convention on Lenange Transboundary Air Pollution
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regard, the 2Q0IIR is intended to inform the Government Departments and institutions involved, as
well as other stakeholders in Ireland, of the level of ertisgia | yR GKS adlrasS 27
emission inventories and projections as they address the challenges to comply with commitments
already established for air pollutants and to control emissions in general. An attempt has been made
to give adequate @scriptions of all methodological approaches and to provide pertinent information

to facilitate the assessment of the emission estimates and the understanding of emission trends. The
IR is published on the web site of the EPA
(http://www.epa.ie/pubs/reports/air/airemissions/airpollutantemissiony/ It will be further
developed for future submissions and updated annually in accordance with the UNECE Reporting
Guidelines and Directive (EU) 2016/2284.
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Chapter One

Introduction

1.1 Convention on LonréangeTransboundary Air Pollution

The Convention on Lorigange Transboundary Air Pollution (CLRTAP) came into being in 1979
following the recognition that coperation at international level was necessary to address
environmental problems such as acidificatiassociated with the transboundary transport and
deposition of acidifying gases emitted into the atmosphere. The Convention was the first international
legally binding instrument to deal with problems of air pollution on a broad regional basis. Besides
laying down the general principles of international-gperation for air pollution abatement, the
Convention sets up an institutional framework bringing together research and policy. The Executive
Secretary of the United Nations Economic Commission for EUldPBEECE) acts as Secretariat to
CLRTAP, and the Convention entered into force in 1983.

The aim of the Convention is that Parties shall endeavour to limit and, as far as possible, gradually
reduce and prevent air pollution, including lerange transboundey air pollution. This objective is
pursued under eight protocols that identify specific measures to be taken by Parties to cut their
emissions of a wide range of air pollutants. The extent to which Parties to the Convention have ratified
the various proteols varies. Of the eight protocols to date, Ireland has ratified the 1994 Oslo Protocol
on Further Reduction of Sulphur Emissions and the 1988 Sofia Protocol concerning the Control of
Emissions of Nitrogen Oxides.

1.2 Inventory Reporting and Review undee Convention on Lonr&ange
Transboundary Air Pollution (CLRTAP)

The Guidelines for Reporting Emissions and Projections Data under the Convention détahgeg
Transboundary Air Pollution (ECE/EB.AIRPL2pEcify the scope, methodologies, formats and
deadlines for annual inventory submissions by Parties to the Convention. These Guidelines were
adopted by the Executive Body in December 2013 (ECE/EB.AIR/122/Add.1, decisions 2013/3 and
2013/4) and published in 2014. They are a revised version of the 20@fl@as for Reporting
Emission data under the Convention (ECE/EB.AIR/97), which were approved by the Executive Body in
2008 (ECE/EB.AIR/96, para. 83 (b)). While the Guidelines make it clear that Parties are required to
report only on the substances andrfthe years set forth in the protocols that they have ratified and

that have entered into force, Ireland endeavours to estimate and report emissions for the full range
of substances set down in Annex | of the Guidelines. These substances are nitrogen(Nxi§ie
sulphur oxides (S§@ nonmethane volatile organic compounds (NMVOCS), carbon monoxide (CO),
ammonia (Nk), particulate matter (PM), black carbon (BC), heavy metals (HM) and persistent organic
pollutants (POPSs).

2The Guidelines for Reporting Emissions and Projections Data under the Convention on Long-Range
Transboundary Air Pollution (ECE/EB.AIR/125)
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The Guidelines state that an Imfoative Inventory Report (IIR) should be prepared for inclusion in the
annual submission antlisalsorequired under Article 8(3) of Directive (EU) 2016/2284. The objective
of the IR is to describe the methodologies, input data, background informatidithee entire process

of inventory compilation for air pollutants, as well as any improvements and recalculations of the
inventories reported in previous submissions. The report is needed to support the evaluation of
emission trends and may be used by extpeview teams to assess the transparency, completeness
and overall quality of the inventories as part of the review process established for submissions by the
Parties to CLRTAP and the review process established under the NECD.

The present report conglidzi S& L NBf ROoytRe@laverih such répértNlt centains specific
AYF2NXEGAZ2Y 2y (GKS yI A2y I8hs subyided 16 CPRIAP iffF2bidari KS &
2020, including descriptions of methods, data sources, quality assurance/quaalityrol (QA/QC)

activities and trend analysis. The structure of the report follows the structure proposed in Annex Il to

the reporting guidelines.

The IIR focuses on the year 3nd the status of the inventories achieved for the time series up to

2018 and is the basis for methodological description for the purposes of facilitating technical review

FYyR 3IASYySNIft FaasSaayvySyid 2F LNBfFIyRQa SYAaarzy Ay
nature of the reporting process and to clarify the chrtogy of changes and revisions that are part of

normal inventory development. In this way, the report provides the basis for technical assessment

YR SELISNI NBGASS 2F LNBEFYRQa AN LRt fdzil yi Ay
descriptiors of all methodological approaches and to provide all the pertinent inventory information

to facilitate the assessment of the emission estimates and the understanding of emission trends.

The IIR will be further developed and updated annually in accordaitheahe UNECE guidelines and

is published on the web site of the EPA
(http://www.epa.ie/pubs/reports/air/airemissions/airpollutantemissions/ Such  updating is

necessary to keep the UNECE Secretariat and other interested parties informed of the status of
LNBfIYyRQa | ANJ LRt dzii | vy igoing yn@r&vgniestd\Recaléulations@nd bther R 2 O dzV
developments affecting the estimates of emissions. Ireland is contributing to the Stagdeptin

review process for transboundary emission inventoriesnoy only providing this IIR, but also

providing expert reviewers to evaluate the submissions from other Parties to the Convention.

1.3 Inventory Reporting and Review under Directive (EU) 2016/2284

Directive (EU) 2016/2284ame into force on the 31of December 2016. This inventory report and

RIFEGlI &dzoYA&aaAazy FdzZ FAfa LNBflIYyRQa NBLR2NIAY3 NEBId
inventory submission is fully consistent with the submission under the LRTAP Convention and will be
subjectto review in accordance with Article 10(3) of the directive.

LNBfFIYyRQa ylLaA2ylt (204l ) annoiaiNehaddyhdanmettiBneydlalilNe 3 Sy 2
organic compounds (NMVOCSs) are not in compliance with the ceilings in Article 4(1) and fnnex

3 DIRECTIVE (EU) 2016/2284 OF THE EUROPEAN PARLIAMENT AND OF THEAIDHdb@Hen2016 on the reduction of national
emissions of certain atmospheric pollutants, amending Directive 2003/35/EC and repealing Directive 2001/81/EC
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Directive 2001/81/E€ Ireland has established adjusted annual national emission inventories for NO
and NMVOC:s as allowed for under the flexibilities outlined in Articles 21(2) and 5(1) of the Directive
2016/2284. The adjusted inventories are estsitdid in accordance with Part 4 of Annex IV of the
directive and are explained in detail in chapter 9 of this report.

1.4 Inventory Reporting by the Environmental Protection Agency

Under Section 52 of the Environmental Protection Agency Act, 1992 (DOB), 1989 Agency is
required to establish and maintain databases of information on the environment and to disseminate
such information to interested parties. Section 55 of the Act states that the Agency must provide, of
its own volition or upon request, infmation and advice to Ministers of the Government in the
performance of their duties. This includes making available such data and materials as are necessary
to comply with Ireland's reporting obligations and commitments within the framework of
international agreements. These requirements are the regulatory basis on which the EPA prepares
annual inventories of air pollutants in Ireland. The activities related to the compilation and reporting

of air pollutant emissions constitute one specificgming projetin the Agency's work programme.

The Department of Communications, Climate Action and Environment (DCCAE) has designated the
EPA as the agency with responsibility for the submission of emission data to international bodies,
including the Secretariatfor [ w¢ !t YR GKS 9dz2NRPLISIY ! yA2Yyd ¢KS !
Sustainability (OES) currently compiles the national air pollutant emission inventories on behalf of the
DCCAE for submission under CLRTAP and NECD.

1.4.1 National Atmospheric InventorySem

In 2005, UK consultants from the National Environmental Technology Centre (NETCEN) carried out a
scoping study to identify the essential elements and structure of a national inventory system for
Ireland to meet the needs of Decision 280/2004/EC éBB CEU, 2004a) and to comply with
obligations under Articles 5 and 7 of the Kyoto Protocol. The report (Thistlethwaite et al., 2005)
describes how institutional arrangements among the EPA, its parent government department and
other stakeholders may be reganised, extended and legally consolidated across all participating
institutions to strengthen inventory capacity within the EPA and to ensure that more formal and
comprehensive mechanisms of data collection and processing are established feterong
implementation. The report sets out the extent of institutional participation, resource requirements
and the form of legal arrangements necessary to perform the functions prescribed in the guidelines
for national systems and enable Ireland to meet the ohjexs specified in those guidelines. The
scoping study developed a QA/QC system as an integral part of the national system and the report
made recommendations on internal inventory review and proposed a database system to facilitate
more efficient data mangement and reporting. Whilst developed to meet the needs of Decision
HYynkHnnnk9/ YR (KS Yeé2i2 tNRG202t LNBflIyYyRQa
emission inventories for transboundary gases for submission under CLRTAP and NECD.

4DIRECTIVE 2001/81/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 23 October 2001 on national emission ceilings for
certain atmospheric pollutants

Environmental ProtectioAgency 5


http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32001L0081&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32001L0081&from=EN

The Natimal Atmospheric Inventory System (NAIS) for Ireland was adopted by Government decision
in April 2007. It establishes the necessary institutional, legal and procedural arrangements for the
compilation of robust inventories of emissions of greenhouse gaskks6) and air pollutants to the
atmosphere. It sets out formal procedures for the planning, preparation and management of the
national atmospheric inventory and identifies clearly the roles and responsibilities of all the
organisations involved in inventprcompilation, reporting and review. A schematic overview of the
national system is presented in Figure 1.1.

The principal objective of the NAIS is to ensure that Ireland can compile robust and verifiable annual
inventories of emissions and report its eggion estimates in accordance with relevant international
obligations. The NAIS also facilitates the formal review of information submitted under international
obligations, including the Kyoto Protocol, protocols under CLRTAP and the NECD. Implemehtation o
the national system ensures the transparency, consistency, comparability, completeness and accuracy
of the national inventory in accordance with the established reporting guidelines, which incorporate
methodological guidance and good practice.

WithinthS b! L{ > GKS 9t ! Qa h¥T7TAOLEPFdesyyadd a¢Rhy Sirg 0 | £ {
national entity with overall responsibility for the national emission inventory in Ireland. The OES also
performs the role of inventory agency, i.e. the Office cdewithe annual inventory and delivers

LNBf I YyRQA adzoYAdaAizya (G2 GKS @FNR2dza AYOISNYlFGAZ2Y
Environment Agency (EEA), United Nations Framework Convention on Climate Change (UNFCCC) and
UNECE in accordance wibreed deadlines and reporting formats. In addition to the primary data
received from the Key Data Providers (KDPs), the inventory team obtains considerable supplementary
information from other teams in the OES, the Office of Evidence and Assessmerftea@dfice of
Environmental Enforcement within the EPA. These sources include Annual Environmental Reports
(AERs) submitted by licensed facilities and the National Waste Database. The inventory team also
draws on national research related to air pollutamhigsions and special studies undertaken from

time to time to acquire the information needed to improve the estimates for categories and gases.

The approval of the completed annual inventory involves-siijroy the QA/QC manager and the

inventory manager éfore it is transmitted to the Board of Directors of the EPA via the Programme
alylFr3asSNI 2F h9o{® !ye AaadzSa INARaAy3a FTNRY G4KS .21
communicated to the inventory experts for resolution before final adoption & ihventory for

submission and publication.

1.4.2 Scope of Inventories under the LRTAP Convention and Directive (EU)

2016/2284

CKS a02L)S 2F LNBflIYyRQA SYAadaArzy Ay@Syiaz2NARSa dzy R
provided in Annex Al. lbwers a wide range of air pollutants and other substances, which are reported

in a standard electronic format for a predefined nhomenclature of source categories set down in the
UNECE Reporting Guidelines. The air pollutants are referred to in seven gsdofiews:

1. Main pollutants (NQ@ NMVOCs, SONH, CO);
2. Particulate matter (PMs, PMy, total suspended particulates (TSP), black carbon (BC));

3. Priority heavy metals (lead (Pb), cadmium (Cd), mercury (HQ));
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4. Other heavy metals (arsenic (As), chromi{@n), copper (Cu), nickel (Ni), selenium (Se), zinc
(Zn));

5. Annex | Persistent Organic Pollutaritse POPs listed in Annex | to the Protocol on POPs
which are substances scheduled for elimination;

6. Annex Il Persistent Organic Pollutaritee POPs listed iAnnex Il to the Protocol on POPs
which are substances scheduled for restrictions on use;

7. Annex lll Persistent Organic Pollutaritee POPs listed in Annex Il to the Protocol on POPs
which are substances referred to in Article 3, Para. 5 (a), of the &rotd?olycyclic aromatic
hydrocarbons (PAHSs): for the purpose of the emission inventories, the following four
indicator compounds should be used: benzo[b]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene and indeno [1,2@1] pyrene. Hexachlorobenzendi@B) is also
included in Annex | to the Protocol as a substance for elimination.

The list of source categories for inventory purposes is known as the NFR (Nomenclature for Reporting).
It comprises coded activities across all semtonomic sectors identdd as sources of one or more of

the substances listed above and provides for the inclusion of other activities that may be specific to
individual countries. Many of the NFR categories are split into a varying numiseibbcitegories

which are designed teflect their importance as sources of one or more pollutants and to provide an
adequate level of transparency. In the compilation of annual inventories, significant subdivision of the
given NFR categories is normally applied for the process of calgulagimelevant emissions. The NFR
facilitates the comparison of emissions among reporting countries and the synthesis and assessment
of submissions at the UNECE level. The current version of the NFR iNBRevision of NFRMhich

was includedn Anrex | of the Guidelines for Reporting Emissions and Projections Data under the
Convention on Longange Transboundary Air Pollution (ECE/EB.AIR/125), which were adopted by the
Executive Body in December 20Ihis revised NFR was approved by the Steerindy Bd the
European Monitoring and Evaluation Programme (EMEP) durind il®ifit Session in September
2019 and should be used for reporting under CLRTAP for 2020 onwards.

The reporting format also includes a numberdémo Itementries. These items ref to sources of
SYrAaaAirzya ¢K2aS O2y(iNRodziAz2ya INB y2i AyOfdzZRSR A
because of their importance in relation to the overall assessment of emissions and for comparisons
among Parties. The notable emissieources excluded from the reported national total for
transboundary gases and included as Memo Items are emissions from international and domestic
aviation during the cruise phase of a flight, and international shipping.
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A set of notation keys has been adopted for use in completing the NFR templatewite explanation
and transparency where a numerical value does not appear for a particular pollutant and/or category
combination. The notation keys are as follows:

(@) NO (not occurring) for activities that do not occur in the country;

(b) NE (not estimated) wdre emissions do occur but are not estimated, usually because they
are considered negligible or the necessary data cannot be obtained;

(c) NA (not applicable) for activities that do not generate emissions of a particular pollutant;

(d) IE (included elsewhere) femissions relating to a subcategory that are reported in another
subcategory, usually at the next highest level,

(e) C (confidential) for emissions that could lead to the disclosure of confidential information;

(H NR (not relevant) for emissions that are not reed by the ratified protocols.

At four year intervals from 2017 onwards, the inventory submissions under CLRTAP should include
compilations of emissions for a list of defined large point sources and aggregated sectoral gridded

data for the EuropeaMonitoring and Evaluation Programme (EMEP) grid cells overlying the national
territory. This information is used in EMEP models for evaluatingriange transport of air pollutants

FYR FT2NJ FaaSaaAiy3a SyYAaaairzy RSLRLE saubnisdigh caxdBitet G A 2 v &
data for large point sources and sectoral gridded data of emissions for 2015 on the EMEP grid. This
information is provided in chapter 7 of this report.

Parties to the Gothenburg Protocol shall report national projections every four years from 2015
onwards, for the years 2020, 2025 and 2030 and where available, also for 2040 and 2050, by 15th
March for the pollutants: SJas S@), NG, NMVOCs, Nf-and PMs, with voluntary reporting for

black carbon. Other Parties are encouraged to provide projections for these pollutants. The Directive
(EU) 2016/2284 requires emission projections every two years from 2017 onwards from European
Member States. Informationroprojections is provided in chapter 8 of this report.

1.4.3 Inventory Preparation

The air pollutant emission inventory database normally contains information on measured emission
guantities, activity statistics (populations, fuel consumption, vehideketres of travel, industrial
production and land areas), emission factors and the associated emission estimates for the NFR list of
source categories. In practice, very few measured emission data are available for the range of gases
covered and, consequmdly, the emissions from most activities are estimated by applying emission
factors for each source/gas combination to appropriate activity data for the activity concerned.
Virtually all emissions may be ultimately derived on the basis of the producttivitaaata and
emission factor. Even in the case where emission estimates for particular categories are reported
directly to the inventory agency they will normally have been derived in this manner.

The reporting guidelines provide the general guidarmetiie preparation and reporting of annual
inventories by Parties. They incorporate the methodologies given in the EMEP/EEA (European
Environment Agency) Emission Inventory Guidebook, hereafter referred to as the Inventory
Guidebook. The inventory preparah process involves the acquisition of the required statistical data

for the inventory year concerned and the application of emission factors that characterise the rate of
emission of the gases concerned. Some data analysis and preparatory calculagiogsnarally
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needed to make available suitable combinations of activity data and emission factors at the level of
disaggregation that gives the best estimate of emissions in the individual emission source categories.
In the case of some source/gas combinas, it may be necessary to apply sophisticated models to
generate the activity data, the emission factors or the emissions. The methods recommended by the
Inventory Guidebook use a tiered system. This provides methodologies at different levels ofritail a
sophistication, which take account of these issues and other factors, such as data availability, technical
expertise, inventory capacity and other circumstances, which may vary considerably across countries.

1.4.4 Data Acquisition

In its capacity ashe inventory agency, the OES of the EPA acquires the principal items of activity data
from identified Key Data Providers (KDP) relevant to each of the NFR sectors. Most KDPs provide data
directly to the OES, but some secondary KDPs provide their inputeéabthe primary KDPs for
processing and incorporation into the information subsequently transmitted to the OES. Some KDPs
may also deliver estimates of emissions or removals for their particular area of coverage or expertise.
Table 1.1 lists the KDPs atite data they supply for use in transboundary air pollutant emission
inventories.

The NAIS provides for a formal Memorandum of Understanding (MoU) between each KDP and the
inventory agency regarding the scope, quality and submission date of the dagapimbided for the
purposes of the national emission inventory compilation. In the majority of cases, the data concerned
are already routinely collected and published by the KDPs under existing mandates and established
reporting programmes. Additional MoUsay be developed under the NAIS in cases where new or
supplementary data sources need to be targeted. Under Section 69 of the EPA Act 1992, formal legal
powers are assigned to the EPA, whereby the Agency may require any public body to provide
informationrelated to environmental quality and may make arrangements with other bodies for the
provision of similar information. This provision can also be invoked by the OES to acquire specific
information for inventory purposes as the need arises.

The Emissiongrading Unit was established under the EPA Office of Licensing and Guidance (OLG) in
late 2003 to implement Directive 2003/87/EC (EP and CEU, 2003) in Ireland. The Emissions Trading
Unit currently forms part of the OES and is another key component ofdtienal system. Information
compiled for participants in the Emissions Trading Scheme (ETS) under Directive 2003/87/EC is an
important source of activigpecific and compangpecific data on GHG emissions for approximately

100 installations in Ireland. €hinventories for transboundary air pollutants draw on relevant
information regarding fuel quantities and fuel properties available under the ETS for these installations
and fuel data are used for reconciliation with the national energy balance for majegaries and
matching of activity data for GHG emission inventories. The inventory agency in the OES obtains useful
support and activity data from other EPA offices and programme areas, including the Environmental
Licensing Programme, Office of EnvirontanEnforcement, and the Environmental Research
Programme. These programmes and offices make various contributions that are used to determine or
substantiate the activity data or emission factors for particular categories or individual activities,
which ersures that countryspecific information is exploited to the maximum extent possible. In all
cases, consistency is maintained with data application for GHG emission inventories and vice versa.
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1.4.5 Quality Assurance and Quality Control (QA/QC)

Quality Assirance (QA)activities include a planned system of review procedures conducted by
personnel not directly involved in the inventory compilation and development process. Reviews,
preferably by independent third parties, should be performed upon a finalisezhiory following the
implementation of QC procedures. Reviews verify that data quality objectives were met, ensure that
the inventory represents the best possible estimates of emissions and sinks, given the current state of
scientific knowledge and datvailable, and support the effectiveness of the QC programme.

I v!Ikv/ &LINBIFRakKSSi G22t KlFIa 0SSy RS@St2LISR (2 VY
tool consists of several spreadsheets that provide procedures, guidance, forms and templates as
required for the general QA/QC functions. The supporting manual (Thistlethwaite et al., 2005)
provides a general overview to the QA/QC system and guidance on the application of the plan and
procedures. The QA/QC plan identifies the specific data qualigctbgs related to the principles of
transparency, consistency, completeness, comparability and accuracy required for Ireland's national
inventory and provides specific guidance and documentation forms and templates for the practical
implementation of QA/@ procedures. The spreadsheets include a brief introduction and a statement

of the data quality objectives (DQGCa)d how they will be met through the QA/QC system with
reference to the relevant spread sheet tool template sheets and forms. The Introdusttest links

to the QA/QC plan which provides the schedules and procedures for the QA/QC system and lists all of
GKS vikv/ FTOGAGAGASE GKIG SEA&AG 2N FNB LXFYYySR
consists of tables that contain three diffeterategories of QA/QC activity:

1. General activities covering the planning and management practices and procedures;

2. Activities that should be undertaken on an annual basis for management and preparation of
the inventory;

3. Periodic activities that should bheéndertaken in response to specific events in the inventory
and for periodic peer review or verification.

The inventory agency has implemented this approach to QA/Qfodideen annual reporting cycles.

This involved the allocation of responsibilitieskéd to the national system and the use of the
template spreadsheet system to record the establishment and maintenance of general inventory
checking and management activities covering the overall compilation process, as well as the
undertaking of specificrmual activities and any necessary periodic activities in response to specific
events or outcomes in inventory reporting and review. The system facilitates record keeping related
to the chain of activities from data capture, through emission calculatiodscaecking, to archiving

and the identification of improvements.

LNBfFYyRQa OFf Odzf  GA2Y &LINBI Ra&ehes basis. Xhjs orbahigatioa S O 2 N
is designed to facilitate the QA/QC process as well as more efficient trehgsesnand to ensure ease

of transfer of the outputs to the NFR tables. The inventory compilation is directly linked to the primary
statistical inputs, which facilitates rapid yean-year extension of the time series and efficient

updating and recalculatim where appropriate, in the annual reporting cycle. Internal aggregation to

various levels corresponding to the NFR tables provides immediate and complete checks of the results.
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Quality Control (QCis a system of routine technical activities, to measanel control the quality of
the inventory as it is being developed. The QC system is designed to:

(i) Provide routine and consistent checks to ensure data integrity, correctness, and
completeness;

(i) Identify and address errors and omissions;

(iif) Document and archiveventory material and record all QC activities.

Quality control activities include general methods such as accuracy checks on data acquisition and
calculations and the use of approved standardised procedures for emission calculations,
measurements, estimating uncertainties, archiving information and reporting. Higier QC
activities include technical reviews of source categories, activity and emission factor data, and
methods.

In recent years, the inventory agency has created and implementedrdeuof QAQC tools. These
spreadsheebased tools are used to better inform the {PC process whilst providing transparent
descriptions of the outcomes of checks. In each spreadshastd tool comments are added to
explain anything highlighted by the atleng process. The text from these tools (such as the
recalculations assessment) then helps inform the update of the IIR. The tools used include:

1. Recalculations assessmeqtthis spreadsheet tool calculates the percentage change of
emission estimates betvesn the current and previous inventory submissions using conditional
formatting to highlight the significant changes. There is a separate table for each pollutant in
which the entire time series is evaluated for all NFR codes. This check highlights the
recdculations that have been made in the inventory so that they can be verified and justified
by the inventory agency.

2. Trend assessmeqtthis spreadsheet tool calculates the percentage change between the most
recent year and the preceding year of the currémgentory submission using conditional
formatting to highlight the significant changes. There is a separate table for each pollutant in
which the entire time series is evaluated for all NFR codes. This check helps identify any time
series inconsistency thithe newly reported data of the most recent year. Provided this is run
annually and alongside the recalculations check, time series consistency should be
maintained.

3. Pollutant specific assessmermtghere are two tools that check the following rules trsdtould
0S YIAYGlIAYSR AY uw t3aJo@PAKsANE B(a)pt+{B(b)F % B(k)R +
I(123)cd. These simple checks help maintain the accuracy of the inventory.

4. Data value assessmeqtwo tools check the entire time series for all pollnta to ensure that
none of the following are reported: zero values, errors, negative values. These simple checks
help maintain the accuracy and transparency of the inventory.

5. Annex | reporting template assessmenthis tool evaluates whether all compileéinnex |
reporting template files are comparable in structure and content to the template. This helps
maintain the comparability of the inventory.

6. Notation keys assessmeqthis tool summarises the use of the different notation keys within
the inventory. Tis tool has been implemented for all NEC pollutants across the entire time
series. The tool helps the inventory agency evaluate, justify and document the use of notation
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keys in the inventory. By increasing the accuracy of the notation keys, the transgartthe
inventory is improved and this allows the inventory agency to clearly identify areas where
potential improvements could be made (e.g. the use of IE or NE).

The online tool provided by the Centre on Emissions Inventories and Projections R&pIPD, is
used by the inventory agency to check the format, completeness and internal consistency of the Annex

| reporting template submission files. Further details regarding the checks that are carried out can be
found on theCEIRvebsite.

In the 2@0 reporting cycle, the inventory agency updated some of the default emission factors in
accordance with the recently published EMEP/EEA Air Pollutant Emission Inventory Guideb8pk (201
and implemented suggestedhanges/requests for further information as presented in the Final
Review Report of the 2@IComprehensive Technical Review of National Emission Inventories. These
are outlined in the sectoral chapters of this report.
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Tablel.1 Key Data Providers and Information Covered by Memoranda of Understanding

Key Data Provider Data Supplied Deadline Sector in which Data
are Used
Sustainable Energy Authority | National Energy Balance; 30 September Energy, Waste
of Ireland (SEAI) Detailed national energy consumptio|
disaggregated by economic sector
and fuel
Department of Agriculture Nitrogen fertiliser sales, cattle 30 September Agriculture

Food and the Marine (DAFM) | populations from theAlM (Animal
Identification and Movement)
database, sheep statistics, poultry

statistics
Central Statistics Office (CSO] Annual population, livestock 30 September Agriculture,Industrial
populations, crop statistics, housing Processes, Waste

survey data

Gas Networks Ireland (GNI) | Analysis results for indigenous and | 30 September Energy
imported natural gas

Marine Institute Annual report on discharges, spills | 30 October Energy
and emissions from offshore gas
production installations

Emissions Trading Unit Verified CQestimates and related 30 April Energy, Industrial
(OES, EPA) fuel and production data for Processes
installations covered by the EU ETS

Department of National Oil Balance (as a componel 30 September Energy
Communications, Climate of the energy balance)

Action and Environment

(DCCAE)

Road Safety Authority (RSA)*| Road transport statistics from the 30 April Energy

National Car Testing (NCT) Service

*These bodies have MoUWgth the SEAI rather than with the OES.

1.4.6 Inventory Compilation

The source data, calculation workbooks and outputs for all emissions to air are held on EPA servers. The
annual inventory compilation for transboundary gases is undertaken in sepetdeProcessindplders

for each sector, which are linked to tt@ource Datdolders for the respective sectors at the same level.
TheOutputsfolder and theQA/QCfolder are also at this level. Tiautputsfolder contains the files used

for the official submissions to the EU and the UNECE and for preparing summary reports and relevant media
statements at national level. All calculation workbooks for the individual sectors contain a QA/QC
worksheet, which a compiled collectively in th©@ A/QCfolder. Data processing to compute the emission
estimates is carried out at the most detailed level of aggregation possible, consistent with data availability
and the outputs needed to populate the reporting templaterf@at for the category concerned. These
outputs are primarily the estimates of emissions and the corresponding activity data for each category.

Quality control procedures are an integral part of the inventory preparation and reporting cycle. Within the

inventories team, quality control for each sector is undertaken by an inventory compiler who has not
produced the emission estimates for that sector. Quality control involves a series of checks covering the
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data inputs and any necessary greocessing, the deulation of emissions, and the generation of the
output records that are subsequently compiled in the NFR templates. The checks cover such items such as
the comparison of inputs with those of previous years, the identification of errors and omissiadatiuag|

internal linking and calculation algorithms, replicating the aggregation of subcategories and ensuring an
adequate level of completeness in NFR files to achieve transparency for external review purposes. A colour
code system is used to distinguibletween such elements as data taken from another spread sheet,
calculated values, extrapolated or interpolated values, outputs for the NFR, and checks and annotations.

1.5 Key Category Analysis

Key category analysis for transboundary air emissioasgkined in the Inventory Guidebook (EMEP/EEA,

2019), and is the same concept as that presented in the Intergovernmental Panel on Climate Change (IPCC)
2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC, 2006). This defines a key emission
category as one that is prioritised within the national inventory system because its emission estimate has

' aA3AYAFAOIYyld AyTFfdzSyOS 2y (G(KS tIFINIeQa G201t Ay@dS,
in emissions, or both. The Inventory iGebook provides several methods for undertaking the analysis of

key categories that can be applied at any appropriate level of source aggregation, depending on the
information available. The simplest approach (Approacty, 1dlentification based on contriltion to

emission levet is used here for the inventories of all substances to highlight which sources of emissions

are the most important in Ireland.

In level assessment, key categories are those categories whose combined contribution to the tat@iremis
level, determined from the ranking of all categories on the basis of their individual contributions to the
level, is 80 per cent. Information about key categories is considered to be crucial to the choice of
methodology for individual sources and teetmanagement and reduction of overall inventory uncertainty.
The identification of such categories is recommended in order that inventory agencies can give them
priority in the preparation of annual inventories, especially in cases where resources niayitee.
Information on key categories is clearly also vital for the development of policies and measures for
emissions reduction.

It is well established that fuel combustion in a small number of economic sectors is the major source of
most air pollutants. This is true for classic pollutants such as &@ NQ, which are reasonably well
quantified in emission inventories and for which emissions have decreased considerably, and also for other
substances (PM, POPs) for which inventories have much higlielslof uncertainty. The relative
contributions of key categories are clearly shown by the results of the simple key category analysis shown
in Table 1.2 and\nnex A.2, Tables15, which summarises NFR Level 2 key categories by pollutant. The
dominance 6 categories under 1A (Energy: Combustion) highlights the importance of combustion sources.
The four key categories (1Ala, 1A2f, 1A3b and 1A4b) dominate the results of the key category analysis
presented in Table 1.2. Agriculture sources (3B, 3D) andheremiain sources of emissions for )H
baxh/ Qa IyR LI NIAOdz FGS YIFGGSNI yR GKS T RRAGAZ2YI §
sources are the main driver of emissions for As, Cr, dioxins and PCBs.
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Table 1.2. Key CatArPdlutantinkentary3®si s of I rel andos
Pollutant Key Categories Total (%)
NO« 1A3bi 1A3Dbiii 1A3bii 1Ala 1A3dii 1A2f 80.1%
14.80% 10.40% | 7.50% 6.10% 5.80% 4.60%
Cco 1A3bi 1A4bi 1Ala 1A2f 1A3biii 83.5%
35.60% 6.10% | 3.50%
1A4bi 1B2aiv 80.7%
6.90% 2.50%
1A4bi 1Ala 1A2f 83.6%
EE
90.1%
1A4bi 1A3bvi 81.7%
2.30%
1A4bi 1A3bvi 1A2f 1A3bvii 81.5%
3.90% 3.10% 2.10%
PMzs 1A4bi 1A2f 1A3bvi | 1A2gviii | 1A3bvii 1A3bi 1A2e 5E 80.1%
52.70% | 6.40% 4.90% 3.60% 2.60% 2.60% - 2.50% | 2.40%
Pb 1A4bi 1A3bvi 1A2f 1Ala 86.3%
38.10% | 28.40% | 13.00% | 6.80%
Cd 1A2qviii 1Ala 1A4bi 1A2f 1A2e 85.2%
25.60% | 15.00% 13.40% | 11.60% | 5.60%
Hg 1A4bi 1Ala 1A2f 1Alc 1A3bi 1A2b 83.6%
27.60% | 22.60% | 10.20% 6.70% 5.20% 4.40%
1Ala 90.0%
29.26%
1A3bvi 1A4bi 1Ala 1A2f 1A2gviii 85.2%
23.83% | 8.91% 8.76% 8.60% 7.12%
1A3bvi 90.9%
57.74%
Ni 1A4ai 1A2f 1A2e 1A2gviii 82.4%
34.16% | 25.99% | 13.42% | 8.83%
Se 1A4bi 1Ala 96.9%
63.35% | 33.52%
Zn 1A3bvi 1A4bi 1A2gviii 1A2f 85.9%
23.70% 19.54% | 14.21% | 8.68%
PCDD/F 1A4bi 80.0%
62.80%
1A4bi 88.7%
84.6%
89.3%

1 Energy
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1.6 Uncertainty Assessment

Undertaking a quantitative estimate of emissions uncertainty requires a substantial amount of
detailed data on the uncertainty dfoth activity data and emissions factors for a diverse range of
source types. It has not been possible to collect these data in full. However, it has been possible to
characterise the uncertainties associated with sources in a more approximate way.

A semiquantitative uncertainty analysis has been used to determine the overall emissions uncertainty
for a number of pollutants for 2@lLdata. This uses a Tier 1 propagation of errors to obtain an
uncertainty for the total emission. However, the uncertaintyigsed to the activity data and emission
factor for each individual source is obtained from a combination of expert judgement and ranges of
uncertainty obtained from the EMEP/EEA emission inventory guidebook. The results provide a good
indication as to whie sources are contributing the most to the overall uncertainty, and therefore
where improvement effort should be targeted.

The methodology and results of the Tier 1 uncertainty analysis are presented in detail in Annex G,
tables G.1 to G.6. The resulancbe summarised as follows:

Table 1.3 Emissions Uncertainties

Pollutant ‘ Emission pncertainty Trend Uncertainty
(kilotonnes, 20B) in 2018 (%) 19902018 (%)
NGO« 109.92 44.5 14.7
SQ 12.26 11.6 0.6
NMVOC 109.81 799 255
NH; 119.35 87.9 8.7
CO 78.06 17.2 16
PM.s 12.13 96.1 15.3

The total uncertainty in the N©Oemission in 208 is dominated by the contribution inorganic- N
fertilisers (3.D.a.1), animal manure applied to soils (3.D.a.2.a) and urine and dung deposited by grazing
animals (3.D.a.3), £200 per cent for each sub category of 3.D. These three categories combined
account br 98.0 per cent of the total NQemissions uncertainty. The next largest contributor to
uncertainty for NQemissions is landfill gas used as a fuel in Public electricity and Heat Production
with an emission factor uncertainty of over 300 per cent.

Emisgons of S@are well characterised when compared to NfGr most emissions because they are
combustion related, with emission factors for S0e. the sulphur content of the fuel) more readily
determined than for N@ Solid fuel combustion, coal, biomaasd peat in the residential sector
combined account fo®1.9per cent of the overall uncertainty.

Emissions of NMVOC from noombustion sources are typically high in uncertainty because they are
difficult to characterise by measurement. Manure manageménoin cattle (3.B.1.a & 3.B.1.b)

contributes to 2.6 per cent of the overall uncertainty because of the magnitude of the emission of
these categories 81 per cent in 208) and, as with all manure management categories, has poorly
characterised emissioma€tors (+300 per cent). Fugitive NMVOC losses from fuel extraction and
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distribution (1.B.2) and domestic solvent use (2.D.3.a) are large contributors because they have poorly
characterised emission factors and activity data, respectively.

The uncertaing associated in Nd¢missions are driven by the emission factors, with the activity data;
number of livestock and nitrogen amounts, typically being well characterised by comparison. The
sources making the largest contributions to the overall uncertaintyaanmonia losses from inorganic
N-fertiliser use (3.D.a.l1), animal manure applied to soils (3.D.a.2.a) and urine and dung deposited by
grazing animals (3.D.a.3). The emission factors for these sources are currently assigned an uncertainty
of £200 per centand they contribute to 97 per cent of the overall uncertainty.

Emissions of Ph are generally high in uncertainty because many combustion sources are either not
well characterised, or are variable in emission, with small changes to combustion conditions having
very large impacts on PMemissions. Residential coal, biomass and peatbustion (1.A.4.b) and

road paving with asphalt (2.D.3.b) are the largest contributors to the overall uncertainty, contributing
98.4 per cent and B per cent respectively. These are relatively large sources with very uncertain
emission factors.

It is interesting to note that electricity generation and industrial combustion do not feature as major

contributors to the overall uncertainty for any pollutants. This is because the use of point specific data
allows the emission estimates to be partialjawvell characterised.
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Chapter Two

Analysis of Key Emission Trends

2.1 Introduction

L NS f | 30RuUbmissianiunder the CLRTAP and the Directive (EU) 2016/2284 includes emission
SAGAYI GSa F2N BiSespeid ofkl2stbstancesiedtiniSeation 1.4.2 above. The
LINAR Yl NB SYA&daaArzy GAYS aSNARSa Aa LINBLINBR 2y (KS
which record the amounts of fuels sold in the country. In recognition of the significantloooder
movement that @curs with respect to automotive fuels in some parts of Europe, the reporting
guidelines allow for the reporting of emissions from road transport on the basis of fuels used within
the country. This may result in a significant decrease in the nationakwtizlsions for some pollutants

and the adjusted total is considered more appropriate for the assessment of performance in relation
to certain protocols. This issue is relevant to Ireland in the case of the Sofia Protoco emid§lons

and, to facilitatethe assessment, Ireland has also submitted inventories in which the estimates for
road transport are based on fuels used in the country. Emission inventories based on fuel sold and
fuel used are provided in this submission for all pollutants for the periom ¢ ch8ialadHfar the year

1987, the base year for the Sofia Protocol.

¢tKA&a OKFLIWISNI LINPOARSA Yy 20SNUASG 8ol ubistSnceS Y A &4 & A 2
Ay Of dzZRSR A2¢fsubmisBan LindedR M&CLRTAP and NECD. The general analysis of trends is
performed only in respect of emissions estimated on the basis of fuels slw&dand.

2.2 Main Pollutants
2.2.1 Sulphur Dioxide (S£p

Total sulphur dioxide emissions decrease®By8per cent, from 183.6kt in 1990 to 2.26 kt in 2018

(Figure 2.1). The Commercial/Institutional and Residential (1A4a and 1A4b) sectors combined account
for 51.7 per cent of the total in 208, and decreasetly 835 per cent between 1990 (38.28 kt) and

2018 (6.34 kt). The Public Electricity and Heat Production (1Ala) sector remains one of the main
sources of S£emissions, contributin@3.2per cent of the total in 208, and decreased by7® per

cent between1990 (103.04 kt) and 28%2.84kt). An increase in consumption of coal, peat and oil in

this sector in 1994 followed by decreased peat and oil consumption the following year caused a peak
in emissions in 1994.

In 1998 an increase in consumption of cimillowed by a decrease the following year caused another

peak in emissions in 1998. Combustion sources in the Manufacturing Industries and Construction
(1A2) sector largely account for the remainder of the emissions, with contributiofh.8fg&r cent in
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2018. Emissions in this sector peaked in 1994 due to an increase;ifid@®oil combustion in the
installation which is the main contributor to emissions in Nerrous metals (1A2b). Emissions in
Manufacturing Industries and Construction (1A2) have desed in the 199@018 time series by 9.9

per cent. Combustion in Agriculture/Forestry/Fishing (1A4c) sector accounts for 0.3 per cent and
Transport (1A3) combustion sources accoun@fdper cent of national total emissions of 3©2018.

The remaindenof the SQ@emissions arise from combustion sources in the Petroleum Refining (1Alb)
and Manufacture of Solid Fuels and Other Energy Industries (1Alc) sectors, Other Product Use (2G)
Waste Incineration (5C1), which combined account for 1.1 per cent ofofa¢ in 2018 and are
presented in Other NFR sectors in Figure 2.1. In 1990, coal combustion accounted for 51.4 per cent of
SQ emissions and fuel oil contributed 30.3 per cent. By&Qte share of S£emissions from coal

had decreased to29 per cent and that from fuel oil had decreasedaA® per cent.
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Figure 2.1 Emission Tren@& for Sul phur Di oxi

2.2.2Nitrogen Oxides (NG

Total nitrogen oxides emissions have decreased by [3&. cent, from 17482kt in 1990 to 10.76 kt

in 2018 (Figure 2.2)Road Transport (1A3b) is the principal source of &filissions, contributing34

per cent (and 8.97 kt) of the total in2018, with the transport sector as a whole accounting for&4

per cent (and 8.70kt) of the national total TheManufacturing Industries and Construction (1A2)
sector accounts for an increasing percentage of the national total. The contribution of the sector in
1990 to the national total was 5.1 per ce®93kt), which increased to 12.0 per cent share in 2007
(and18.42 kt) as a result of the increases in cement production for construction during the economic
boom in Ireland over the previous decade then reduced to 8.3 per cent share (8.46 kt) of the national
total in 2011 due to the economic crisis impacting upbea sector. In 208 the sector contribution
increased to 8.7 per cent share (an@.42kt) of the national total largely driven by an increase in
cement production.

The Public Electricity and Heat Production (1Ala) sector is another main source emid€lons,
accounting for6.3 per cent of emissions iB018. Emissions from this sector have decreased h$% 8
per cent between 1990 (46.37 kt) and 3)®.74kt). Commercial/Institutional and Residential (1A4a
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and 1A4b) sectors combined account fo#4 per cent of the total and combustion sources in
Agriculture/Forestry/Fishing (1A4c) sector account4a per cent in 208. The remainder of the
combustion sources of N@rise in the Petroleum Refining (1A1b) and Manufacture of Solid Fuels and
Other Energyridustries (1A1c) sectors, as well as combustion sources in Other product Use (2G) and
the Waste sector (5C1), which are presented in Other NFR sectors that together accoubtpier O.
cent of the total in 208. Agricultural sources of NCGaccounted for 3.4 per cent of emissions in 281
(34.93kt), havingncreagd by6.1 per cent since 1990 (32.92 kt).

The largest sources of N&missions within agriculture are associated Inorganic fertilizer application
(3Dal) and Urine and Dung Deposited by grazimmas (3Da3).

Thereductions in N@emissionsarising from the use of catalytic converters in cars and hehavy
vehicles have only become apparent in recent yeassthe technology has been offset by large
increases in vehicle numbers in the past 1@rgeThis effect is exaggerated in later years byalbed

fuel tourism, whereby a significant proportion of the automotive fuel sold in Iretathé basis for the
emission time series given in Figure €i8 used by vehicles in other countries. Bstimated level of

fuel tourism is given in Annex A.3, together with the adjusted annualdi@ssions based on fuels
used in Ireland, which is relevant to the assessment of obligations in relation to the Sofia Protocol on
NOx emissions.
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Figure 2.2Emission Trend forNitrogen Oxides 19902018

2.2.3 Ammonia (NH)

Total ammonia emissions have increased by 7.9 per cent, from 109.8 kt in 1999.3ktlih 2018

(Figure 2.3)Livestock production has historically accounted for the bulk of national total @man
emissions in Ireland and, in 2Z81Manure Management (3B) and animal manure applied to soil
(3Da2a) and nitrogen from urine and dung deposition by grazing animals combined account€ for 8
per cent of the national total. In 281 Manure Managemenat 5568 kt and 4.7 per cent share of

the total in 20B showed an increase by Bper cent from 49.46 kt in 1990. Organic Fertilisers cover
emissions from the two sectors: Animal Manure applied to soils (3Da2a) and Sewage Sludge applied
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to soils (3Da2b)which combined at 356 kt accounted for29.8 per cent of the total ammonia
emissions in 2(A (indicating an % per cent increase from 32.40 kt in 1990). Urine and Dung
deposited by grazing animals (3Da3) accounted fa& 4@t cent of total emissions 2018 (14.5 kt),

having increased by Zper cent since 1990. Inorganicfettilizers applied to soils (sector 3Dal)
decreased by.2per cent from 1990 (13.69 kt) and B2.57kt in 2018 accounted forl0.5per cent of

the national total. The small contriition by Transport (1A3) sources peaked in 2005, the main driver

of which has been the increased use of cars with early generation three way catalysts in Road
Transport (1A3b). Transport emissions have increased from 0.05 kt in 19%®td (and 05 per cent

share of the total) in 208 The remainder of the ammonia emissions arise from
Commercial/lnstitutional and Residential (1A4a and 1A4b) sectors combined (0.1 per cent share) and
Other NFR sectors (Combustion in Manufacturing Industries and Comstr{gA2), Combustion in

off road Agricultural machinery (1A4cii), Other Product Use (2G), Biological Treatment of Waste (5B1))
that together account for 0.04 per cent of the total in 201

Within livestock production, Manure Management (3B) at6®3kt in 2018 is the largest source of
NH. In Ireland, approximately twthirds of animal manure is excreted at pasture annually, reflecting
the relatively short period that the main livestock categories (cattle and sheep) are housed.
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Dairy Cattle (3Bla) and Ndmiry Cattle (3B1b) account for the major part @B@er cent) of
Agriculture sector ammonia emissions in 80Dther livestock, which includes Sheep (3B2), Swine
(3B3), Goats (3B4d), Horses (3B4a)ldd and asses (3B4f), Poultry (3B4g) and Other animals (3B4h),
combined account for 8.per cent of total ammonia emissions from agriculture in &igure 2.3).
Throughout the 1990s, the cattle herd increased to reach a peak in 1998 of 7.6 million head, which
along with associated increases in fertiliser nitrogen consumption increased ammonia emission totals
from the whole agriculture sector, fron09.48 kt in 1990 to 122.19 kt in 1998. As a result of reforms

to the Common Agricultural Policy (CAP), animal numbers and associated fertiliser nitrogen use have
reduced, and ammonia emissions in agricultural sectors had fallen to 102.61 kt in 2011. Howeve
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response to growth plans for the agriculture sector in Ireland, emissions have increased in recent years
with a total of 1B.31 kt in 201 largely as a result of increased dairy cattle and other cattle
populations, increased fertilizer use and useida as an inorganic fertilzer.

2.2.4 NonMethane Volatile Organic Compounds (NMVOCSs)

Total nonmethane volatile organic compound emissions have decreased3t8/p2r cent, from
143.09 kt in 1990 t0109.78kt in 2018 (Figure 2.4). The NMVOC emissionsdatermined largely by

the Agriculture sectors: 3B Manure Management and 3Dal Inorgafédilzers and emissions from
solvents and other product use and the food and beverages industry. The Agriculture categories
combined accounted fa89.4 per cent ofthe national total and showed an increase ¥6Lper cent
between 1990 (8.76 kt) and 2017 (8.25 kt). The combined solvents use (2D and 2G) and fugitive
emissions from oil sectors emissions (1.B.2.a) produce8l (2€. cent of the 208 total of NMVOC
emissions in Ireland, having decreased 6lper cent between 1990 (26.80 kt) and BY22.89kt).

The Food and Beverage Industry (2H2) contributeddtd @er cent of total emissions in 28,Llhaving
increased by 13.7 per cent from 9.62 kt in 1990 to Dkt in 2018.

Combustion sources in the Residential (1A4b) and Commercial/Institutional (1A4a) sectors are also
important sources, accounting f@t5per cent of national total NMVOC emissions in&&Lreduction

of 71.7 per cent between 1990 (28.99 kihe 2018 (8.21kt). Technological controls for volatile organic
compounds (VOCs) emitted by motor vehicles have been more successful than in the cagsaraf NO

have contributed to a significant reduction in emissions from Road Transport (1A3b), withtahe to

GNJF yALR NI aSoid2Nna O2 ygiopdr cedrietveeh 1900 (364 ki) And ROBONB | a4 SF
(4.40kt). This equates to contributions to the national total of@per cent in 1990, falling to @per

cent in 20B. A total of five NFR sourcategories make up the source Other NFR sectors (Figure 2.4)
contributing 0.5 per cent of national total NMVOC emissions ir820le largest source of emissions

within this categorisation is Solid waste disposal on land sector (5A).
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2.2.5 Carbon Monoxide (CO)

Carbon monoxide emissions continue to decline, driven by major reductions due to three way
catalysts in gasoline vehicles in Road Transport (1A3b), which is the @rganippce of CO, and a large
decrease in the use of solid fuels for space heating in the Residential (1A4b) sector (Figure 2.5).
National total CO emissions have reduced fridn@.62kt in 1990 to77.76kt in 2018, a reduction of
79.0per cent.

The Transprt sector accounted fo44.5per cent of national total emissions in Z)& major reduction

(87.4 per cent) from 273.69 kt in 1990 to 34.62 kt in 2018. Residential (1A4b) and
Commercial/Institutional (1A4a) sectors combined are another important soaoomunting f0126.8

per cent of national total CO emissions in 804 reduction of 8.2 per cent between 1990 (63.47 kt)

and 2038 (20.84kt). Public Electricity and Heat Production (1Ala) sector reached its peak in 2001
(23.82 kt) and has decreased BY.2 per cent to reachL0.42kt in 2017, a reduction of2.6per cent

on 1990 levels (18.14 kizombustion sources from Manufacturing Industries and Construction (1A2)
account for 2.8 per cent of the national total in 2@&land at 993 kt showed a 1@ per cent decrease

on their 1990 levels (11.06 kt). Agriculture/Forestry/Fishing (1Adojbustion sourceaccount for

1.7 per cent of the total CO emissions in 30Petroleum refining (1Alb), Manufacture afisl fuels

and other energy industries (1Alc),het Product Use (2G), Biological Treatment of waste (5B1) and
Waste incineration (5C) emissions form the Other NFR sectors category and combined account for the
remainder of CO emission.8 per cent of the total) in 208
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2.3.1 ParticuDiametwer(®a)tter <10 em

9YAaaAz2ya 2F LI NIOAOdZ FGS YI (528N 208sa 2.2pér c8h | YS G SN
reduction from & .61kt in 1990 (Figure 2.6). The main determinant of the trend ingRvhissions is

Agriculture sector with 31.7 per cent share of the national total, and combustion in the Residential

(1A4b) and Commercial/lnstitutional (1A4a) sectors combined 24t per cent share of the total in

2018.

Emissions from Agriculture arif®m Inorganic Nertilizers (3Dal), Fardevel agricultural operations
including storage, handling and transport of agricultural products (3DcYafiff storage, handling

and transport of bulk agricultural products (3Dd) and Manure Management (3B) categbat
together in 208 at 8.73kt indicated a4.1per cent increase on their 1990 levels. Part replacement of
coal and peat in the Residential (1A4b) and Commercial/Institutional (1A4a) sectors are the second
largest contributor to the total PMemissons, with72.9per cent reduction in emissions from these
sectors, from being the largest contributor to the RMmissions (8.5 per cent of national total
emissions) at 24.99 kt in 1990, emissions have fallen6 & in 2018 (and 24.6 per cent of the
national total emissions). Emissions from Transport (1A33, Aper cent share of the total in 2@1
increased throughout the 1990s with increased total vehicle kilometre travel particularly of diesel
vehicles. However, the effect of the increase in eEhnumbers seen over the last decade has been
offset somewhat by changes in the age structure of the national fleet and developments in diesel fuel
technology resulting in Transport emissiatecreasindy 23.3per cent (from3.12kt in 1990 to 240

kt in 2018).

Manufacturing Industries and the Construction sector (1A2) used to account for an increasing
percentage of the national total Py} until reaching its peak of 2.58 kt in 2005. This is also evident
with some other pollutants, and is due to the irase in cement production pe&000 following the

entry into the market of two new plants. Emissions for this sector have decreased since 2005, and
accounted for & per cent of the national total in 2@L(1.70 kt), representing a decrease across the
19902018 time series 0b.6 per cent. Public Electricity and Heat Production (1Ala) sector emissions
accounted forl.6 per cent of the national total in 2@land at 044 kt reduced bys4.5per cent from

1990 levels (0.96 kt). The decrease was due to the isedkase of natural gas and wind for electricity
generation, in proportion to coal and peat which still account for a large share of the fuel mix used.
a2zNB NBOSydafe LNBflFIyRQa 2yfté O2Ff FANBR St SOGNRO
capacity levels. Petroleum refining (1Alb), Manufacture of solid fuels and other energy industries
(1Alc), Fugitive emissions fromligduels: Coal mining and handling (1B1a), Quarrying and mining of
minerals other than coal (2A5a), Construction and detiooli (2A5b), Road paving with asphalt
(2D3b), Other solvent use (2D3i), Other product use (2G), Biological treatment ofqsadie waste

(5A), Incineration (5C) and Other waste (5E) are included under the other NFR sectors heading, which
combined accoured for 267 per cent of national emission in 281The largest contributors are within

the other NFR grouping are Quarrying and mineral of minerals other than coal (2A5a) and Road paving
with asphalt (2D3b).
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per cent reduction on 320 kt in 1990 (Figure 2.7). Emissions fromsiential (1A4b) and
Commercial/lnstitutional (1A4a) sectors combined are the main determinant of the trend with their

54.9 per cent share of the national total BNemissions in 208 There has, however, been a reduction

of 73.0per cent in emissionsdm these sectors between 1990 (24.48 kt and 75.6 per cent share) and

2018 (6.61 kt). Reduced use of coal and peat, with increased use of gasoil, kerosene and natural gas

in the two sectors has resulted in lower emissions and a reduction in the contriltatithie national

total.

Emissions from Agriculture arise from Manure Management (3B), Inorgdeitilkers (3Dal), Farm

level agricultural operations including storage, handling and transport of agricultural products (3Dc),
Off-farm storage, handlingral transport of bulk agricultural products (3Dd) sectors that together in
2017 at 0.8 kt accounted for 7.4 per cent of the national total and indicateétilaper cent increase

on their 1990 levels (0.83 kt). Transport (1A3) contributéd kt (13.8 per ent share) to the national

total in 2018. Emissions from Transport sector (1A3), dominated by Road Transport (1A3b) increased
from 1990 (2.8 kt) to a peak in 1996 (3.22 kt), but have been decreasing since 2005, %0t jper

cent reduction between 199@nd 208 which is largely due to technological advances and the age
structure of the national fleet which in turn have been balanced by the increases in vehicle numbers
over the time series (see comments in section 2.3.1 on the trends ef éMMssions). EBissions from
Manufacturing Industries and Construction (1A2) at7lkbin are similar with equating to current
emission beind..4 per cent béow those in 1990.

Electricity and Heat Production (1Ala) sector accounts for 2.3 per cent of the nationa@nossions
in 2018,a reduction 0f6.3per cent from 0.65 kt in 1990 and2B kt in 2018. Combustion from the
Agriculture/Forestry/Fishing sector accounted for 1.2 per cent of national totakBMissions in 208
and has reduced by &lper cent from 1990 when emissions were 0.93 kt, compared to 0.14 kt in
2018. The remainder of the Pt emissions arise from Petroleum refining (1Alb), Manufacture of
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solid fuels and other energy industries (1Alc), Fugitive emissions from solid fuelan®azy and
handling (1Bla), Quarrying and mining of minerals other than coal (2A5a), Construction and
demolition (2A5b), Storage, handling and transport of mineral products (2A5c), Road paving with
asphalt (2D3b), Other solvent use (2D3i), Other prodset(2G)Biological treatment of waste solid

waste (5A), Incineration (5C) and Other waste (5E) are included under the other NFR sectors heading,
which combined accounted forYper cent of national emission in 281
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2.3.3 Total Suspended Particulates (TSP)

Total suspended particulate emissions have decrease® ®p2r cent, from 85.@ kt in 1990 to 2.48

kt in 2018 (Figure 2.8). The main driver of the TSP trend is émmisds Other NFR sectors which
includes a wide range of source categories namely Petroleum refining (1A1b), Manufactaial of

fuels and other energy industries (1A1c), Fugitive emissions from solid fuels: Coal mining and handling
(1B1a), Quarrying amdining of minerals other than coal (2A5a), Construction and demolition (2A5b),
Storage, handling and transport of mineral products (2A5c), Road paving with asphalt (2D3b), Other
solvent use (2D3i), Other product use (2B)ological treatment of waste sdid waste (5A),
Incineration (5C) and Other waste (5E) which combined accounted ®pB8cent of the national

total in 2018. Road paving with asphalt (2D3b) accounts for the majority of emissions within this
grouping 82.4 per cent). Emissions from the Other NFR sectors have reducddbiper cent from

39.11 kt in 1990 t@7.34kt in 2018. Enissions from the agriculture (NFR 3) sector wer®3kt (and
18.9per cent share of the total) in 281a9.1per cent increase frm 1990 levels (10.84 kLombined
emissions from Residential (1A4b) and Commercial/Institutional (LA4a) sectors were the third largest
contributor to the total TSP emission in BT here has been, similar to emissions from both:#M

and PM s, a reductio of 729 per cent in emissions from these sectors between 1990 (27.49 kt) and
2017 (744 kt). In the time series, the part replacement of coal and peat with natural gas, gasoil and
kerosene has resulted in the contribution of these sectors falling fror8 B&r cent of the national

total in 1990 to 119 per cent in 208.
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Figure 2.8 Emission Trend for 8Total Suspended

Emissions from Transport (1A3) decreased®.Byper cent to 208 (3.30 kt and 53 per cent share of
national total)compared to 1990 (3.50 kt and 4.1 per cent share). Manufacturing Industries and
Construction (1A2) account for an increasing proportion of emissions2@@ as a result of the entry
into the market of two new cement production plants (Noretallic minerds, 1A2f). Emissions from
the 1A2 sector had their peak in 2005 (2.93 kt) and although have been generally declining since,
emissions increasedé4 per cent between 2013 and 281At 187 kt in 2018 (3.0 per cent of the
total) emissions have decreased from 2005 ByO®er cent and by8.1 per cent from 1990 (2.04 kt).
Public Electricity and Heat Production sector (LAla) emissions have decredsgd pgr cent over

the time series, from 1.23 kt in 1990 054 kt (and0.9per cent share of the total emissions) in 301
Emissions from Agriculture/Forestry/Fishing in 20Q.15 kt, 0.2 per cent of the national total) have
decreased by 83.per cent since 1990 (0.94 kt).

2.3.4 Black Carbon (BC)

BlackCarbon emissions have decreased by per cent, from 4.6kt in 1990 to 185kt in 2018 (Figure

2.9). The main driver of the BC trend is emissions from Transport (1A3). Emissions from the sector
have reduced by1.9per cent between 1990 (18%t) and 2A8 (0.80 kt). Combined emissions from
Residential (LA4b) and Commercial/lnstitutional (1A4a) sectors were the second largest contributor
to total BC emissions in 281In 20B, combined emissions from the sectors were3kb (29.8 per

cent share) and haveeduced by69.7 per cent since 1990 (1.82 kt). Manufacturing Industry and
Construction (1A2) emissions accounted f@&per cent of the total in 2017 @B kt) having
increased by 3.4 per cent since 1990 (0.34 kt). Emissions from Agriculture/Foresshjfig in 2017

were 0.07 kt, which equates to a® 8 per cent reduction on 1990 (0.51 kt). Public Electricity and Heat
Production (1Ala) emissions have decreased®y per cent over the time series, from 0.02 kt in
1990 to 0.01 kt in 208 The remainin@.0 per cent in 208 accounts for emissions from Petroleum
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refining (1Alb), Manufacture of solid fuels and other energy industries (1Alc), Road paving with
asphalt (2D3b), Other product use (2G), and Industrial waste incineration (5C1bi).
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2.4 Priority Metals
2.4.1 Lead (Pb)

h@SNJ G KS tinepspries, totalmational Pb emissions have decreased by 97.0 per cent, from
170.06t in 1990 to 5.8t in 2018 (Figure 2.10). The Pb emissions trend is largely determined by Road
Transport (1A3b). Emissions of Pb have decreased considerably since 1990. There was a marked
decrease between 1999 and 2000 when the lead content of petrol was reduced. In additiomvdeere

an increase in the use of unleaded gasoline in road transport throughout the 1990s and the
subsequent phasing out of leaded gasoline in 2000/2001. The contribution of Transport (1A3) to the
muchreduced national total emissions has decreased by 99t eet, from 15568t (91.5 per cent

share) in 1990 to 1Bt (276 per cent share) in 2@l

The second largest contributors to Pb emissions2ab ger cent share of national total in 281vere

the Residential (1A4b) and Commercial/Institutional (LA4&}®s combined. The use of coal and
peat in the Residential (1A4b) and Commercial/Institutional (LA4a) sectors is being part replaced with
natural gas, gasoil or kerosene. Emissions from these sources have fallen from 7.98 t in 1990 to 2.

in 2018, a reduction of B.2per cent. Combustion in Manufacturing Industries and Construction (1A2)
accounted for 214 per cent share of the total in 2@Land emissions from Public Electricity and Heat
Production sector (1Alayere responsible foi7.4 per cent sharein 2018. Emissions from Metal
Production (2C) have decreased in recent years due to the closure of a number of foundries and were
negligible in 208. Similarly, emissions from Waste Incineration (5C) have also decreased to almost
zero as a result of an tiight ban on the incineration of clinical wastes in the rRP0s. Incineration

in 5C is now solely in relation to the destruction of vapours.
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Figure 2.10 Emission8Trend for Lead 1990

2.4.2 Cadmium (Cd)

Total national emissions of Cd hagecreased from 0.60 t in 1990 to28.t in 2018 (Figure 2.11), a
reduction of 53.2 per cent. Emissions of cadmium are largely determined by the Manufacturing
Industries and Construction (1A2) secto.@per cent share of national total in 28), specifially
combustion sources in NeRerrous Metals (1A2b). Across the time series, the contribution of
combustion sources within the Manufacturing Industries and Construction (1A2) sector reached its
peak in 2005 (A2t) subsequently decreasing to 0.08 t in120and increasing back up to 2005 levels

in 2014, 2015, 20162017and 20B. Public Electricity and Heat Production (1Ala) decreased from
1990 by49.1 per cent and accounted fdi6.4 per cent of the national total in 2@L Emissions from

this source incresed throughout the 1990s as a result of the combustion of increasing quantities of
coal and peat for electricity generation. The use of coal has reduced across the time series.

Residential (1A4b) and Commercial/Institutional (1A4a) combustion is aisgpantant source of Cd
emissions, with combined emissions from these sectors accounting fbp#8 cent of the national

total in 2018 due to the continued use of the fossil fuels (coal, peat and oil); however, emissions from
the sector have fallen by 57 per cent, from 0.12 t in 1990 to 0.05 t in B ITransport (1A3) sector
emissions have been increasing in the time series g @er cent) and in 204t accounted for 2

per cent of the national total cadmium emissionsCombustion sources from
Agricuture/Forestry/Fishing (1A4c) sector accounted faf @er cent of the total Cd emissions in )1

As a result of the closure of the Irish Steel plant in late 2001, emissions from Metal Production (2C)
accounted fora 18.6 per cent share in 2@.compared b a 51.7 per cent share (and main contributor

to the total) in 1990.
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2.4.3 Mercury (HQ)

Total nationalemissions of Hg have decreased from 0.83 t in 1990 10 t0ir3 2018, a reduction of
63.6per cent(Figure 2.12)Emissions frorRublic Electricity and Heat Production (1Ala) decreased by
36.6 per cent in the trend andhccounted for29.6 pe cent (the largest source) of national total
mercury emissions in 281(0.09t). Emissions from Residential (LA4l)d Commercial/Institutional
(1A4a) sectors combined account for the second largest share of national total mercury emissions
(29.0 per cent in 208), having decreased byl 4 per cent between 1990 and 28%s a result of an
increase in the use of naturghs, kerosene and gasoil and a decrease in the use of coal and peat.
Combustion sources in Manufacturing Industries and Construction (1A2) accoun@i4per cent

of total emissions in 2@, a 2.1 per cent reduction since 1990. Emissions from thisoseare largely
dependent on the increased use of petroleum coke and coal as a fuel source in the cement industry
after the entry of a number of additional cement producers into the Irish market-p0O60 to reach

their peak in 2005. The sectoral emissaiecreased since 2005 and especially after 2008 when the
Irish economy was impacted by the recession.

Biological treatment of waste; Solid waste disposal on land (5A) and Waste Incineration (5C)
combined accounted for #0.3per cent share of total emssons in 208. The Transport (1A3) sector
accounted for8.4 per cent and combustion sources frofigriculture/Forestry/Fishing (1A4c) sector
accounted for B per cent of the total Hg emissions in Z)1Glass Production (2A3) and Metal
Production (2C) are no longer occurring due to plant closures (glass since 2010 and metal since 2002).
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Figure 2.12 Emission Brend for Mercury

2.5 Other Metals
2.5.1 Arsenic (As)

Emissions of arsenic havealeased by34.8 per cent from 1.64 t in 1990 to @7 t in 2018 (Figure

2.13). These emissions are largely dominated by incineration of hazardous and clinical wastes and
crematoria in Waste Incineration sector (5C). Waste Incineration accounte@Of8rper cent of
national total arsenic emissions, having increased b @8r cent from 0.55 t in 1990 to 0.65 t in
2018. The absolute and percentage contributions of this sector are increasing largely due to the
increase in the number of cremations undertakenlieland which has increased since 1990 and
incineration of wood products historically treated with a preservative containing arsenic. Continued
use of coal, peat and fuel oil as part of the fuel mix contributes larg6l§ per cent share of the total

in 2018) to the trend in emissions from Public Electricity and Heat Production (1Ala); however, arsenic
emissions from the sector have decreased 4%.9 per cent over the time series due to the
replacement of lesgfficient peat plants with new plant, redtions in the quantities of coal
combusted and fuel switching from oil to natural gas and wind energy.

The continued use of fossil fuels in the Residential (1A4b) and Commercial/Institutional (1A4a) sectors
combined results in the sectors accounting 0 per cent of national total emissions in 281
however, they have decreased 69.0per cent in the trend. Within the Manufacturing Industries and
Construction (1A2) sector, the sslector Nommetallic minerals (1A2f) is responsible for the majority
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sector, in particular petroleum coke pe8000 with the entry into the market of new cement plants
and reflecting more recent posecession decrease in produati and consequential lower emissions
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42.2 per cent on the 1990 level. Metal Production (2C) is no longer an important source of As
emissions, following thelosure of the Irish Steel plant in 2001 and a reduction in emissions from
Integrated Pollution Prevention and Contr@PPClicensed facilities. Emissions from this sector
accounted for 13.2 per cent in 1990 (third largest contributor) and are repatedot occurring in

2018 due to the closure of the foundry which was a responsible for emissions from this sector between
2001 and 2013.
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Figure 2.13 Emission &rend for Arsenic

2.5.2Chromium (Cr)

Emissions of Cr have decreasedbhiyOper cent from 4.53 t in 1990 to 22t in 2018 (Figure 2.14).
Transport (1A3) and Waste Incineration (5C) sectors are the main two drivers of the chromium trend.
The Transport (1A3) sector accounted fdr@per cent of estimated national total emissioims2018.
Emissions from this source category have increased Byl per cent over the time series between
1990 (0.25 t) and 2@®1(0.54 t) due to the large increase in vehicle numbers in Ireland. The incineration
of hazardous and clinical wastes and creoni contribute to emissions from Waste Incineration (5C).
The sector is the largest source of chromium emissions and accounte®.tbp& cent of 208
national chromium emissions, an increase @f8lper cent in the trend. The absolute and percentage
contributions of this sector are increasing largely due to an increase in industrial waste incineration
(5C1bi) which includes the incineration of wood that has historically been treated with preservative
containing chromium.

Continued use of coal, peat afutl oil as part of the fuel mix for Public Electricity and Heat Production
(1A1a) means that the sector contribut8cb per cent to the emissions total in 2BIHowever, there

has been a reduction in emission levels46f2 per cent between 1990 and 281s a result of the
replacement of lesefficient peat plants with new plant, reductions in the quantities of coal
combusted and fuel switching from oil to natural gas and wind energy. Emissions from Residential
(1A4b) and Commercial/Institutional (1A4actrs combined accounted fdr6.1 per cent of the
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national total in 208, having decreased, byi® per cent over the time series, reflecting the part
replacement of coal and peat with natural gas, gasoil and kerosene. Within the Manufacturing
Industriesand Construction (1A2) sector, the sséctor Other (1A2f) is responsible for the majority

of emissions largely due to the cement industry, as is evident with other heavy metal estimates.
Emissions in 1A2 accounted f@0.6 per cent of national total chromm emissions and have
decreased by A.5per cent in the whole trendSimilar to other heavy metals estimates, the closure of

the Irish Steel plant in 2001 has significantly reduced the effect of Iron and Steel Production (2C1) on
emission trends, from 39. per cent share of the total (and the main contributor to chromium
emissions) in 1990 ta 0.02per cent share in 2@.(an almost100per cent reduction).
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Figure 2.14 Emission Tr8end for Chromium 1¢

2.5.3 Copper (Cu)

Total copper emissionsInNBf I YR ¢SNB aGSIFIRAf& AyONBlFaiAy3a 20SN
steadily decreasing since (Figure 2.15). Total emissions 829X t) were 106 per cent lower than

in their peak in 200 (21.% t) but they are 79 per cent higher than in 199(1.0t). This trend is

determined mostly by the Transport (1A3) sector that accounted foB pér cent of estimated

national total copper emissions in 2B1Emissions from this source category have increased &y 12

per cent form 5.@ t in 1990 to 11.2t in 2018 due to the increase in vehicle number across the
timeseries.

Continued use of coal, peat and fuel oil as part of the fuel mix results in a contributioBpEr cent

to the total emissions from Public Electricity and Heat Production (1AL&018. However, a
reduction in emission levels d@0.3 per cent is evident between 1990 and &as a result of the
replacement of older lessfficient generation plants, reductions in the quantities of coal combusted
and fuel switching from oil to natufagas and wind energyThe Residential (1A4b) and
Commercial/lnstitutional (1A4a) sectors combined accounted for 2.1 per cent of emissions8jn 201
showing a 1.3 per cent decrease in the trend. Waste Incineration (5C) emissions accounted for 1.8
per centof the national total in 208, having increased by®per cent since 1990 (0.32 §ombustion
sources from Agriculture/Forestry/Fishing (1A4c) sector accounted %oper. cent of the total Cu
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emissions in 208.(17.4per cent decrease since 1990). TherMacturing Industries and Construction
(1A2) sector has decreased by.@per cent between 1990 and 28%accounting for 1.2 per cent of

the total in 20B). Emissions from the sector were increasing proportionately since 1990 reaching their
peak in 2005%s a result of the entry into the market of new operators in the cement production sub
sector post2000. The use of fossil fuels for combustion decreasing since 2005 as a result of economic
circumstances. Emissions from Industrial Processes, specifithly €dlvent use (2D3i) and Other
product use (2G) combined accounted for3ger cent of the total in 208. Emissions from 2D3i and

2G combined have increased by5Miper cent across the timeseries. The sources of emissions in
these categories are lulmants in the case of category 2D3i and Tobacco and Fireworks in the case of
category 2G.
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2.5.4 Nickel (Ni)
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have been generally decreasing from 1999 onwards (Figure 2.16). Total emissior&(B22x) were

775 per cent lower than in their peak in 1999 (36.53 t) aBper cent lower than in 1990 (22.33 t).

The main contributor to the trend is Manufactng Industries and Construction (1A2) withZadper

cent share in 208 (4.31 kt) having reduced b§8.6 per cent since 1990 (7.02 kt). The second largest
contributor to total Ni emissions in 28lis emissions from the combined Residential (1A4b) and
Comnercial/lnstitutional (1A4a) sectors accounting for.3@er cent. A switch within these sectors

from solid fuels (coal and peat) to less carbon intensive liquid fuels and natural gas has resulted in a
60.0 per cent in emissions since 19P@blic Electrity and Heat Production (1Ala) sector accounted

for a6.2per cent share of the total nickel emissions in 20 owever, a reduction in emission levels

of 87.5 per cent is evident between 1990 and 8Xs a result of the replacement of older lesficient
generation plants, reductions in the quantities of coal combustiedi fuel switching from oil to natural

gas and wind energy

Combustion sources frormgriculture/Forestry/Fishing (1A4c) sector accounted f@& [#&r centin
2018. Similar to other heavy metals estimates, the closure of the Irish Steel plant in 2001 has
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significantly reduced the effect of Metal Production (2C) on emission trends, from 13.6 per cent share
of the total (and fourth largest contributor to nickel emiss#iin 1990. Emissions in 2017 wereld.
contributing to a0.1per cent share having reduced b9.9per cent.
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Figure 2.16 Emission 8Trend for Nickel

2.5.5 Selenium (Se)

National total emission estimates of Se have decreasedBldyp@r cent,from 8.74 tin 1990 t@.79t

in 2018 (Figure 2.17). The main contributor to the trend has been fuel combustion in the Residential
(1A4b) and Commercial/Institutional (1LA4a) sectors which combined account&3 fper cent of
selenium emissions in 281 having decreased by3@ per cent since 1990. The second largest
contributor to the trend is the Public Electricity and Heat Production (1.A.1.a) sector and8nt201
accounted for33.7 per cent share of total selenium emissions. Emissions from thiorséetve
decreased by7.8 per cent from their 1990 level of 1.80 t @94t in 2018 due to the replacement of
older lessefficient generation plants, reductions in the quantities of coal combusied fuel
switching from oil to natural gas and wind energy

Transport (1A3) sector has been increasing in the time series and witl7 ipeOcent share of the
national totd in 201, it has increased b90.7 per cent since 1990. Emissions from Manufacturing
Industries and Construction accounted for 0.5 perta the total, having decreased R@.9per cent

from 1990. The remainder of the selenium emissions arise froembastion in
Agriculture/Forestry/Fishing (1A4c) sector with it Per cent share of the national total in 281
Glass production (2A3) undéndustrial Processes and Product Use (IPPU) sector used to be an
important contributor to the selenium emissions trend throughout the 1990s and up to 2002,
accounting for an average of 1.4 per cent of the national total. This is no longer a contritoier t
trend following closure of all glass production plants between 2002 and 2009. Metal Production (2C)
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Figure 2.17 Emission T&end for Selenium 1

2.5.6 Zinc (Zn)

National total emissions of Zn amounted to 53.56 t in 1990 and have fallen ®p&3cent to 19.9

tin20B8® LYy (GKS mMdpdpnbuHnam LISNRAZ2RI (i KeBissions wgs MBI& (0 S NI A y
Production (2C), accounting on average for 54.9 per cent of national total emissions throughout that
LISNA2R OCAIdzNE HdmMyOd | 26SOSNE F2ff26Ay3a GKS Of
from this source sector are nowlnaost negligible and limited to relatively small IPIR€nsed

foundries and galvanising plants. The main determinant for the trend since 2002 has been the
Transport (1A3) sector (ZAper cent of national total zinc emissions in 8DIspecifically Road

Transport (LA3b) sulsector has increased significantly since 1990 as a result of the increase in the
number of vehicles on lIrish roads. As a result, emissions from Transport sector have increased
substantially (12.3per cent), from 2.6t in 1990 to 481t in 2018.

The second largest source is emissions from combustion in Manufacturing Industries and Construction
(1A2) which accounts for ZBper cent share of emissions in ZXaving increased from 3.37 tin 1990

to 5.23 t in 2018 (55.3 per cent increase)Residential (1A4b) and Commercial/Institutional (1A4a)
combined accounted for23per cent of the national total in 2@L However, reduced use of coal and

peat through part replacement with natural gas and gasoil has resulted in the reduction of zinc
emissions from these sectors b8.8per cent, from 13.88 t in 1990 to3b t in 20B. Emissions from
combustion in. Public Electricity and Heat Production (1Ala) emissions have decred&skd fsr

cent since 1990 and accounted foibdl per cent share bnational total in 208. Similar to other
pollutants the reduction is due the replacement of older leffscient generation plants, reductions
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in the quantities of coal combusteghd fuel switching from oil to natural gas and wind enerfiye
remainder d the zinc emissions arise fromrbustion in Agriculture/Forestry/Fishing (1A4c) sector
with its 1.0 per cent share of the national total in 281Clinical Waste Incineration (5C) accounted for
0.1 per cent of the national total in 1990 however, followargoutright ban on incineration of clinical
waste in hospitals in 1997, emission from 5C are no longer a source.
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Figure 2.18 Emission8 Trend for Zinc 1990

2.6 Persistent Organic Pollutants (POPS)
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project in 2007 to develop an inventory of persistent organic pollutants in Ireland. The project report
(AEA/CTC, 2008) provides detailed information in relation to the methodological choice and activity

data forthe diverse range of sources that give rise to emissions of POPs within Ireland. For the
purposes of identifying the major contributors to the trendR€DD/FPCBs, HCB and PAHs, some of

this information is provided in the following sectiofifie approachvas updated subsequently as new

versions of EMEP/EEA Inventory Guidebook have been published.

2.6.1 Dioxins and Furans (PCDD/F)

Dioxin and furan emission levels decreased f&th81g FTEQ in 1990 t@9.81g FTEQ in 208 (66.9

per cent reduction on 190 levels). The main contributors to the trend are the Residential (1A4b) and
Commercial/lnstitutional (1A4a) sectors combined with3a8jer cent share of total emissions in
2018; however, emissions from these sectors have reduced 8 per cent) from46.79 g4TEQ in
1990 to 12639 FTEQ in 2017 (Figure 2.19).

The second largest contributor to the trend is the Waste sector which is dominated by emissions from
the Other Waste (5E) sector, where building and vehicle fires and residential burningtefaka the
emission sources. Total emissions from the waste sector account@d Bper cent 6.399 FTEQ) of
national total emissions in 281 a reduction of38.4per cent on 1990 levels (8.75-GEQ). Emissions
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from the sector peaked in 2003 (8.92 -GHQ) due to an increase in the assumed combustion of
household waste that remains unaccounted for in national statistics. The introduction of unleaded
petrol and technological improvements in road vehicles has pffegeased numbers of vehicles in

the national fleet, with &l5.5per cent decrease in emissions in Transport (1A3) between 1990 and
2018. Process emissions from the manufacture of cement (2A1) in Industrial Processes and Product
Use sector, accounting f®.1 per cent of national emissions in 28{0.02g FTEQ), &#8.8 per cent
reduction on 1990 levelsl(45 g FTEQ).Combustion in Agriculture/Forestry/Fishing (1A4c) sector
accounted for3.0 per cent of emissions in 2810.60g FTEQR decrease o48.2per centon the 1990
emissions (1.6 g {TEQ). Public Electricity and Heat Production (1Ala) emissions have decreased by
53.7 per cent from their 1990 level of 0.59 JEQ to @8 g FTEQ and are responsible fodal per

cent share of national total i8018 due to the replacement of older lesdficient generation plants,
reduction in the quantities of coal combusteshd fuel switching from oil to natural gas and wind

energy.
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Figure 2.19 Emission Trend@8for Dioxins and |

2.6.2 Hexachlorobnzene (HCB)

CA3dzNB Hodun 2dzift AySa GKS GNBYR Ay KSEIl @Gtnie2 NRo Sy
series. The graph indicates that HCB emissions from Secondary Aluminium Processing (2C) which, for

the period up to and including 1996, domindtéhe inventory with a contribution of 40 kg per year

and is no longer a source of HCB emissions within Ireland due to the banning of hexachloroethane
(HCEbased cover gas use (HCB was present as a contaminant in such cover gases). Emissions since
1997 ae more relevant to trend analysis up to 2017.

There is very limited information on the release of HCB to air for most source sectors in Ireland. The
main source is the use of pesticides in agricultural practices significantly increasing up to 2003 (1.27
kg), reaching its peak in 2008.¢5kg) and decreasing t.05kg in 206 following a ban on the use

of certain pesticidesSubsequently emission have increased and ir82@dre 2.16kg representing a
84.6per cent share. The Public Electricity and Heat Production (1Ala) sector was the second largest
source in 20& accounting for B1 kg and d2.3 per cent share of the national total, having decreased

by 35.6per cent between 1990 and 281
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Incineration & hazardous and clinical wastes and crematoria included in the waste incineration (5C)
accounted for 0.2 per cent share of national emissions ir8B2@Hecrease of 9& per cent since 1990.

The remainder of the HCB emissions arise mainly from combustitimei Residential (1A4b) and
Commercial/lnstitutional (1A4a), Manufacturing Industries and Construction (1A&)
Agriculture/Forestry/Fishing (1A4c) sectirs s KA OK O2YO0AY SR N3 LINBaSyidSR
Figure 2.20 and account for&@per cent d the total in 20B. Transport (1A3) accounted for 0.3 per

cent of national emissions in 281
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Figure 2.20 Emission Trend8for Hexachl orobe|

2.6.3 Polychlorinated Biphenyls (PCBS)

Estimated national total emissions of polychlorinat@ghenyls have decreased bg.8per cent from
38.99Kkg in 1990 to7.94kg in 20B. Emissions peaked in 200&7(71kg) Figure 2.21)Other Waste
(5E) is the second largest contributor to the trend in PCB emissions in Ireia2@ii8, the emissions
from the Waste sector weré.59kg 67.9per cent of national total emissions), a decreas@@# per
cent compared to 1990 (15.50 kg). Emissioamfthe Waste sector peaked in 2003 (59.93 kg) due to
an estimated increase in the quantitf household waste that remains unaccounted for in national
statistics and which is assumed to be burn€bmbined emissions from the Residential (1A4b) and
Commercial/lnstitutional (1A4a) sectors accounted3brsper cent of the national total in 2@l(2.50

kg), a 4.6 per cent decrease from those estimated for 1990 (9.85 kg).

Of particular note for PCB emissions is the contribution of the NFR Sector 2L (Other Production,
consumption, storage, transportation or handling of bulk products), which ih yeRQa Ay @Sy (2
covers PCB use as dielectric fluid in electrical equipment such as transformers and capacitors.
However, through the introduction of Hazardous Waste Management Plans and the Waste Electrical

and Electronic Equipment (WEEE) Regulations senis since 2006 have been decreasing in general.

Public Electricity and Heat Production (1Ala) emissions were almost negligible8irEdisions in
this sector have reduced [82.3 per cent since 199@ue to the replacement of older leggficient
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gengation plants, a reduction in the quantities of coal combusted! fuel switching from oil to
natural gas and wind energy. Increases in cement production have led to increases in fuel combustion
based emissions in Manufacturing Industries and Construgti@x®) up until 2005. Thisource

Ol G S 32 NE (have Getrdased PR 2per cent between 1990 (@6kg) and 208 (0.83 kg), with

a contribution ofl0.5per cent to the national total in 2GBL
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Figure 2.21 Emission Trend for Polychlorinated Biphenyls9 9 0 82 0 1

2.6.4 Polycyclic Aromatic Hydrocarbons (PAHS)

For the purposes of this report, total PAHs in the form of the sum of emissions of benzo[a]pyrene,
benzo[b]fluoranthene, benzo[k]fluoranthene, and indeno[1;2¢§ pyrene are presented in Figure
2.22 All together the emissions from these combined four pollutants decreased WAypé?.cent
between 1990 (422t) and 20B (13461t). For all four PAHs, the main source sectors are the same.
The inventories are dominated by emissions from combustion & Residential (1A4b) and
Commercial/lnstitutional (1A4a) sectors. In the Residential (LA4b) sector (main driver of the trend),
the lack of combustion controls or abatement, together with relatively-temperature combustion
conditions, leads to high emissis of PAHs. Even though national total emissions of PAHs have
generally declined across the time series, the Residential (1A4b) and Commercial/Institutional (1A4a)
sectors combined accounted f8@.2per cent of the national total in 2@l havingdecreased by 3.4

per cent from 46.62 t in 1990 ta2142t in 2018. The decline in emission levels is due primarily to the
decline in the use of coal and sod peat for residential space heating, as reported in the National Energy
Balance.

Combustion emigensin Manufacturing Industries and Construction (1A2) sector accounted.&r

per cent of the total in 208 (0.65t), a decrease 063.2per cent since 19901(38t). Emissions from
Transport (1A3) have more than doubled (an increasesdtlper cent)to 0.32 t representing a 2.4

per cent share of the national total in 281or all four PAHs as compared to 0.2 per cent 1990 (0.12
t). Other Waste (5E) is the main driver in the Waste sector resulting in the Waste sector accounting
for 0.3 per cent in théotal PAHs emissions in 281a 2.6 per cent reduction since 1990.
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Chapter Three
Energy

3.1 Overview of the Energy (NFR 1) Sector

The Energy sector covers combustion and fugitive sources of emissions associated with the
production, transport, conversion and use of fossil fuels. Emissions from combustion in this sector
account for the bulk of total national emissions for the majonfysubstances covered in this IIR.

Estimates of the various pollutants are included for all emission sources that occur in the country and
the required level of disaggregation is achieved for sufficiently detailed completion of the NFR tables.

Annual enegy balance sheets published by Sustainable Energy Authority Ireland (SEAI) are the
LINRYOALI f a2dz2NOS 2F FOGA@AGe RFEGEF FT2N O2YLlziAy3
adlrdraidrada INB O2YLWAE SR daAaAy3d | tdasYasdihélanhvakr y 2 F
energy balances have undergone major improvement over recent years to take account of emission
inventory requirements and more harmonised reporting to Eurostat and the International Energy
Agency (IEA). The annual submission afaigdate energy balances from SEAI to the inventory agency

Aa 2yS 2F GKS LINAYFNER RIFGFE AyLldzia O20SNBR o6& | a
O2yaraitaSyid asSit 2F SySNHeE o08uhdeneOtfe tindssicsiestiimated NJ G K S
of emissions foEnergyin this submission. The 28&nergy balance is provided in Annex B.

Substantial plantevel fueluse data are also available for many important categories in the Energy
AaSOG2NE SalSOAFfte FT2NJ Y2NB NBOSyid &SIFNE>X 6KAOK
pollutants using Tier 3 methods. These data are obtaittedugh direct arrangements with the

operators of certain plants through their returns under Chapter Ill the Large Combustion Plant (LCP)
Chapter of the Industrial Emissions Directive and the EU ETS and under environmental reporting
related to their IPPCgrmits.

The emissions of S@rom fuel combustion are determined from the fuel properties, and fully
representative emission factors are readily obtained for the fossil fuels used in most emission
categories in Ireland. In general, other pollutants endtfeom combustion sources are heavily reliant

on emission factors from nenational sources. For all other pollutants, the emission factors are taken
from the inventory guidebook (EMEP/EEA, 2080®19. The Ceordinated European Programme on
Particulate M#ter Emission Inventories, Projections and Guidance (CEPMEIP), which is aimed at
supporting national experts in reporting PM emission inventories, serves as the reference for emission
factors in the category 1A3a for the different forms of Particulate Ea{PM). PM emission factors

for other sectors are derived from the Inventory Guidebook (EMEP/HEA). In the past, emission
inventories for heavy metals and POPs received little attention in Ireland and special studies were
necessary to compile natioh&mission estimates for reporting purposes. The separate detailed
studies on emissions of heavy metals and POPs in Ireland were undertaken by consultants (AEA/CTC,
2008; Netcen/CTC, 2006) and they made use of the best available emission factors formissigre
sources, with strong dependence on UK information sources. The results from these studies were the
basis for developing timeeries emissions of heavy metals and POPs in the Energy sector in previous
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submissions. In this submission, many of the fleBFheavy metals and POPs are from the Inventory
Guidebook (EMEP/EE2Q19).

3.2 Public Electricity and Heat Production (NFR 1Ala)

The production of electricity and heat from fossil fuels has traditionally been the most important
source of key pollutantsuch as S£Oand NQ in most countries. Approximatel§7.0 per centof
electricity production in Ireland (SEAI, 201s dependent on fossil fuels and Category 1Ala therefore
remains one of the major emission categories. Emissions §fN8® CO, three pdiculate matter
pollutants, BC, all nine heavy metals and POPs have decreased more or less significantly since 1990.
NMVOCs were the only emissions that have increased in the time series due to the increase use of
natural gas. The level of emissions irctS8e 1Ala depends heavily on the mix of fossil fuels and
renewables used for electricity production. In 1990, heavy fuel oil (HFO), coal, peat and natural gas
were the principal fuels used. The use of HFO, coal and peat declined as natural gas became the
PNBEFSNNBR FdzSf RdzNAy3I 1 G3G§SNI &SI NEofenetgy @ahtg, S NI (A 2
however small, have been increasing since the first started operation in 2011 and the second in 2017.

3.2.1 Emissions of Sulphur Dioxide and Nitrogen Oxides

Until 2000, the Electricity Supply Board (ESB) operated all public electricity power plants in Ireland.

After 2000, several new gdised plants and one pedired plant were built by other operators, while

the ESB replaced old pehtirning stations with ne stations also burning peat and has been engaged

in a major retrofit and improvement programme for plants in general. The shift to natural gas and the

use of lowsulphur coal, combined with a decline in the sulphur content of fuel oil, have reduced SO
emissions by 8.2 per cent from 103.04 kt in 1990 ©84ktin 208 ¢ KS aSOiG2Nna O2y i N
overall S@emissions in 208was23 per cent as opposed to 56.1 per cent share in 1990. Incineration

of nonrenewable waste in MSW accounted faf per eent of SQemissions from power generation

in 2018.

At the same time, the changed fuel mix, together with the application of extensiyeehi3sion
control technology and the more modern plants, has decreaseddissions by 85 per cent from

46.37 kt(and 27.0 per cent share of total Némissions) in 1990 t6.74kt (and6.3 per cent share of

the total) in 20B. In comparison to the year 201NQ emissions decreased ldy per cent in 208,

and S@emissionglecreased in 208 by 28.7per cent. The EBBhas supplied estimates of Sdd NQ

on a plantby-plant basis to the inventory agency for all years since 1990, mainly for the purpose of
compiling S@and NQ inventories under Chapter Ill of the IED Directive. The emissions for power
plants operatedby other companies are obtained either directly from their LCP, AER or PRTR
submissions or they can be estimated by the inventory agency from fuel data made available under
the ETS. Ireland sought clarification from these power plants regarding the regpoftemission using
validated average figures (after subtracting the value of the confidence interval). Three plants were
discovered to be underreporting their emissions as a result of this exercise and corrected figures were
supplied without subtractiorof the confidence interval. These figures have been reported #0.20
Incineration of norrenewable waste in MSW accounted P per cent of NQemissions from power
generation in 208.
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Figure 3.1 Nitrogen Oxide Implied Emission Factors for CategotAla

The weighted average emission factors of, @@d NQ per fuel type (coal, peat, oil, natural gas,
biomass and waste (MSW)) éategory 1Ala are given in Figures 3.1 and 3.2 as implied emission
factors (IEFs) to illustrate the level of decrease tutie factors mentioned above. The Sfnission
factors reflect the sulphur content and net calorific value of the fuels used in the particular year and
they account for sulphur retention levels in the fuel ash of 5 per cent and 10 per cent for coal and
peat, respectively. The N@mission factors (apart from landfill gas) are compiled from plevg!
estimates that are determined from measurement, unit load factor and plant performance. Emission
factors for landfill gas are default values as per thesedinventory Guidebook (EMEP/EEA19.
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Figure 3.2 Sulphur Dioxide Implied Emission Factors for Category 1Ala
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3.2.2 Emissions of Other Substances

The emissions of all substances other than 8@l NQ in Category 1Ala are estimated by the
inventory agency using the fuake energy data given by the national energy balance and appropriate
emission factors taken from tHaventory Guidebook (EMEP/ERA19 and plantspecific factors for
non-renewable wates from waste incineratiork-or the pollutants Cd, Hg, Pb, Dioxins, PCB, PAH and
HCB Irelandutilisesthe emission factors presented in ti2019 EMEP/EEA Inventory Guidebook.
Specifically, the emission factors for coal and peat are taken from Tdl8gef3el oil from table 311,

gasoil from table 49, natural gas and landfill gas from tableld These emission factors are
presented inTable C.1 Annex Che activity data for 1Ala follows the format of that presented in
Table B.1 Annex B for all years. Dioxins emissions for Peat power plants are estimated with plant
specific emission factors. Furthermore, for Oil, there are no emission factors avadalBe®, PCB

and HCB in the019 EMEP/EEA Inventory guidebook. For natural gas and landfill gas there are no
emission factors available for PCB and HCB i2@i® EMEP/EEA Inventory guidebook. Ireland uses
the same activity data for all air pollutant andegnhouse gas emission calculations to maintain
consistency in approaches across inventories (see section Belgmiission factors for 2@1(split by
pollutants and fuel type) and their sources are listedale C.1 ofAnnex C.

3.3 Petroleum Refining\FR 1A1Db)

Emissions from fuel combustion at one small oil refinery in Ireland are estimated in this source
category. Detailed information on the fuels used in different parts of the refinery in recent years is
F@FAflFofS (KNRdAdzZAK (K ETSGabvisdlioyss Thig allows voi the tsele¢tion of y R
appropriate emission factors from national data and from international literature sources recognised

as being fit for purpose by the emissions inventory community. In the case of heavy metals and POPs,
the estimates are based on emission factors from the Inventory Guidebook (EMERMEBA,The
emission factors for 2@land their sources are listed in Table C.2 of Annex C.

3.4 Manufacture of Solid Fuels and Other Energy Industries (NFR 1Alc)

Emissions fromthis source category refer to combustion emissions from the production of peat
briquettes from milled peat at two plant®ne natural gas production platform and one new natural
gas refineryin Ireland. As in the case of the oil refinery, the energy baaiueluse data are
supplemented by information reported by the plants under the ETS, which again allows for the
selection of appropriate emission factors using national data and-dpgiity international sources.

The estimates for heavy metals and POtesbased on emission factors from the Inventory Guidebook
(EMEP/EER019. The emission factors for 28&and their sources are listed in Table C.3 of Annex C.

3.5 Manufacturing Industries and Construction (NFR 1A2)

This category covers emissions from camsiion in manufacturing industries and construction
activities. Category 1A2 is split into the following seven subcategories:

1.A.2.alron and Steel
1.A.2.bNonFerrous Metals
1.A.2.cChemicals
1.A.2.dPulp, Paper and Print

Environmental Protection Agency 46



1.A.2.eFood Processing, Berages and Tobacco
1.A.2.f Non-metallic minerals
1.A.2.gOther Industry

Where it is possible to separate process emissions from those associated with fuel use, the process
emissions associated with these industrial groups are reported in the InduBtoaksses (NFR 2)
sector (Chapter Four). The relevant process emissions in Ireland are those related some metal
industries.

Comparison of the Sustainable Energy Authority of Ireland (SEAI) Energy Balance data with ETS fuel
use data indicates that the corabtion activities within the 1.A.2 category are dominated by a limited
number of large industrial processing plants. It is assumed that all biomass reported as fuel use within
the SEAI Energy Balance is clean untreated wood and-mammessing waste. Th&' B data for major
wood-processing facilities indicate the use of laggale biomass boilers, fired using wood biomass,
chippings, pulp and wood dust. EPA contacts indicate that none of these-asadl fuels are pre

treated and hence emission factors ajggble to clean wood use in largeale boilers have been used

to estimate POP emissions from these sources.

The Iron and Steel (1A2a) sector was dominated in the 1990s by fuel use and emissions from one
electric arc furnace but, since its closure in 2001, the fuel use reported in 2002 in this sector related
to a small number of iron foundries, which in total dsenly a very small amount of gasoil and LPG
and since 2003 combustion emissions are not occurting. 1A2a 1990 was the only year in the
timeseries for which coal was combusted as a fuel in the category (29 ktoe). The emission factors used
are those presnted in Table 3.2 of theR019EMEP/EEA Inventory Guidebook. The emission factor for
coal is significantly higher than the emission factors associated with the other fuels combusted in the
category, thus the combustion of coal in the category for the &80 has a significant influence on
emissions for that year.

The process emissions from this industrial activity are described in chapter 4, section 4.4.1. The Non
Ferrous Metal (1A2b) subcategory is dominated by the very significant fuel use (mainly natural gas
replacing fuel oil) reported at a single large alumjtant, whilst the Chemicals (1A2c) subcategory
includes natural gas, kerosene, fuel oil, gasoil and LPG use at large chemical plants. The Food
Processing, Beverages and Tobacco (1A2e) sector covers a diverse range of industrial plants, much of
which is réated to agriculture, with justinder 30 installations reporting to the EU ETS and using
predominantly natural gas and liquid fuels. The bulk of the fuel use reported in the energy balance
under the 1A2f subcategory is accounted for by major cement wtinks,producers, a small number

of brickworks and fuel use at boiler plant within industries such as the pharmaceutical, glass and tile
manufacturing sectorslhere are at present four cement plants in Ireland, all of which use the dry kiln
process, and the are currently fuelled by coal, petroleum coke and fuelwiiile meat and bone
meal,solid recovered fuels (SRF) and tyre derived fuels airaioerated at three of the four plants
TheEMEP/EEA Guidebook (B)1provide some POP emission factors nrogerallgrams of pollutant

per tonne of clinker produced basis. The guidebook states that these emissions should be allocated to
combustion in cement manufactur&@hese emission factors have been used to determine the total
emissions from cement plant$-ueluse data are available from plant operators as part of their
reporting requirements under the EU ETS (Directive 2003/87A&S)dual fuel not used in the cement
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manufacture sector but used in other manufacturing industries in 1A2f is calculatednaisdiens

from fuel use are calculated using combustion emission faatoif\2f, while the fuel use data from
cement manufacture is removed to ensure there is no double countifhigther industrial fuel use is
reported under subcategory 1A2g. This seatorers a diverse range of manufacturing branches
ranging from textile and leather, through machinery, transport equipment, wood products, mining
(excluding fuel mining) and quarrying to other manufacturing businesses. Ireland's national Energy
statisticsdo not provide an estimate of fuel used in mobile construction. All emissions associated with
GKS OFGS32NE mM! H3 INBE NBLRNISR Ay M! HAGAAAZ | YR
St AaSsKSNBE .cCurenily all fiel im dssumed keAstationary as the energy balance does

not provide an estimate for fuels used in mobile machinery. The inventory agency has tendered
research to be undertaken to quantify the extent and amounts of fuel used by mobile combustion on
construction sitesagicultural machinery, small gardening ahdndheld equipmengas well as other
mobile machinenand when available will include the results of this research in the national energy
balance in consultation with the energy balance provider and estimate emssaitcordingly.

The revised and expanded energy balance sheets developed by SEAI incorporate a mapping of
industrial fuel use in combustion into the NFR subcategories 1A2a through 1A2g under sector 1A2
Manufacturing Industries and Construction. This fdés the complete disaggregation of emissions

at subcategory level. In addition, information on fuel consumption irB2@ds obtained in respect of

a small number of energytensive industries (e.g. alumina production and cement manufacture)
from their ETS returns, allowing their respective energy use amounts to be reconciled with the
breakdown given in the national energy balance. Emissions in subcategories 1A2a through 1A2g are
SAGAYIFIGSR 2y | (2LBR2¢6Yy ol &A & dzibelghge ardihe mAGE NS I I ( ¢
country-specific and default emission factors as shown in Tables C.4 through C.10 of Annex C. The
estimates for heavy metals and POPs are based on emission factors from the Inventory Guidebook
(EMEP/EEA019. Emission factors fordavy metals and POPs (including references) for NFR 1A2
630 FNB aKz2éy Ay ¢loftS / omm 2F ' yySE /[ o

Ireland used the emission factors from the EMEP/EEA 2009 Guidebook for liquidHeélger 1 EFs

for liquid fuels in the EMEP/ERB19Guidebook are an &rage of Tier 2 EFs and are not considered
representative considering one of the liquid fuel values for NOx is 942g/GJ based on reciprocating
engines which are not occurring in Ireland. The Tier 1 value of 100 g/GJ used by Ireland is still valid, as

all the guidebook editions reference Chapter B216 originally. A generic emission factor of 100 g/GJ

gl a FLILXASR F2NJ Fft fAldZAR ¥FdzSft & F42TNer Befiddioga NB  wm! |
factors for 1.A.2 combustion in industry using liquid faes T2 NJ a Wh G KSNH [ AljdzZA R Coc
Manufacturing industries and construction (combustion), EMEP/EEA emission inventory guidebook

2009. Reference EMEP/CORINAIR B216. Tablef the GuidebookR019refers to the appropriate

chapters for EFs, thier 1A1, 1A2 or 1A4. Very few EFs were used from Chapter 1A2 as Ireland does

not have these types of industry. EFs were again mainly sourced from the small combustion chapter

(1A4) for boilers, as are the most appropriate for the boiler type used imbtelehe average of Tier 2

EFs are not applicable as Ireland has no reciprocating engines or turbines.

Regarding NMVOC emissions in 1A2gviii, the fuel used for 3 large plants for all years where data is
available (2002018, EU ETS), was subtracted from the total fuel use and a Tier 2 EF was used, 12kg/TJ
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for NMVOC and all other pollutants, EMEP/RBZ2S, 1.A.4 Small Combustion, Tabld& 'wood'. The
residual amount of biomass fuel uses the Tier 1 EF.

3.6 Transport (NFR 13)

As abatement measures continue to reduce emissions of key pollutants from major stationary
combustion sources, transport in general, and road transport in particular, has become more
important as a source of atmospheric emissions in many countries.effbets of technological
emission controls for passenger cars and other vehicles in Ireland have, to a large extent, been offset
by the substantial increases in vehicle numbers, with the result that major reductions in the emissions
of pollutants such as ©k did not occur until 2007 when the economic situation caused an overall
decrease in most emissions evident from 2008. InB20@x emissions from this sector reachd8.86

kt (42.0 per cent share of total) reflecting a decrease2dyper cent on60.45kt emissions (an®5.7

per cent share) in 1990.

Road transport in Ireland is a larger source ofx@n electricity production, and road traffic also
continues to be the major source of CO, BC, Pb, Cr, Cu and Zn, although BC, Pb, Cr, Cu and Zn emissions
are very small in absolute terms.

3.6.1 Domestic and International LTOs (NFRs 1A3aii(i) and 1A3ai(i))

As a relatively small island state, aviation emissions are dominated by the international component.
Under the LRTAP Convention, only the landing and-adiké_TO) component of emissions for both
domestic and international flights is reported in the national total. The cruise component, domestic
and international, is reported as a memo item. After the motorway network to Dublin from Galway
and Cork was copteted around 2008/09 and the upgrades of the Cork to Dublin rail line, domestic
air travel was no longer competitive, leading to cessation of specific routes. Almost all flights ceased
from Galway airport post 2011.

The fuel consumption associated domesand international LTOs is estimated using a Tier 3b
approach (Table 3.6.2, 2006 IPCC guidelines) based on origin and destination data for domestic air
travel provided by EUROCONTROL (Eurocontrol, 2016), using an Advanced Emission Model (AEM) to
estimatefuel burned and emissions for the full trajectory of each flight segment using aircraft and
engine specific information. This is tisecondsubmission using the new approach replacing the
previous approach, tier 3a, using data from the Irish Aviation &tth (IAA) and fuel consumption

rates given by thenventory Guidebook (EMEP/EEA, 20&Bpropriate to the type of aircraft
concerned and the length of the flights within Ireland. This new approach is used for all years from
2005 to 208 where EUROCONTR@3ta is available. For the years 198004, the number of flights

for each airport was estimated based on domestic passenger and aircraft movement statistics as well
as the relationship between all Irish airports and Dublin airport which is the prirdggéhation of all
domestic flights. Domestic LTO and Cruise fuel consumption rates for20830are based on an
average (2005 to 2011) for each departure airport using EUROCONTROL consumption rates.

Figures 3.3 and 3.4 and Table C.12 of Annex C priggentimber of LTOs, domestic and international,
from Irish airports for all years from 1990 to 21

Environmental Protection Agency 49



30,000

25,000
| ]
| ]
] n
20,000
é - ERE
- 11
2 15,000 -
m =
Q - |
: 1l
(@]
10,000 -

5,000 -

m ex Sligo

0 -
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
m ex Dublin mex Cork B ex Shannon m ex Galway
m ex Donegal m ex Knock ex Kerry m ex Waterford

Figure 3.3 Number of Domestic LTOs from Irish airports 199018

m ex Other

For data handling purposes, the inventory agency aggregated approximately 15 regiatal
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flights along with nine lIrish airports which account for the remaining 99.0 per cent of all domestic
flights in 2017. Emission factors associated \aifation emissions are presented in Annex C tables

C.13to C.18.
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3.6.2 Road Transport (NFR 1A3b)

The emissions of nine wadhown pollutants (S& NG, NMVOCs, NHCO, TSP, RMPMs, BC) as

well as seven heavy metals (Pb, Cd, Cu, Cr, Ni, Se, Zn) and POPs (Dioxins and Furans, PAHSs) reported
under subcategory 1.A.3.b Road Transport aestimated directly from the COPERT 5 model
(Pastramas N. et al., 201dgveloped within the CORINAIR programme for estimating a range of
emissions from this important source.

The national total emissions in all cases are determined by the quantity of fuel sold in the country, as
given by the energy balance. Approximately85petajoule (PJ) equivalent fuel energy from petrol,
diesel, liguefied petroleum gas (LPG) and biofuels was consumed by road transport in Ireland in 1990.
Consumption went up to 190.86 PJ in 2007 followed by a sharp decline to 145.88 PJ in 2012 and
subsejuently increasing to %36 PJ in 208. The energy share in biofuel has continued to increase
since its introduction in 2005 and increasedtd6PJ in 208. It is known that significant proportions,
e.g.-0.16 per cent of petrol and.22per cent of disel in 208 sold in Ireland are consumed outside

the country (referred to as fuel tourism) and therefore separate estimates of emissions are produced
based on fuel amounts used within Ireland. The use of compressed natural gas (CNG) in road transport
is recorded in national energy statistics for 202018 however, the emissions were not estimated

as the fuel amounts were considered negligible. For some countries, including Ireland, the national
totals determined by fuels used are the basis for assessroétheir performance in relation to
relevant Protocols under CLRTAP. Annex A.3 outlines the methodology used to estimate the quantities
of automotive fuels used in Ireland and includes the adjusted annual emissions for 1987 and the years
MdPPNB.HAM

Theemissions of S{or road transportation are computed from the amounts of petrol and diesel

used by motor vehicles, as reported in the energy balance, and the sulphur content of the fuels. For

the other substances, the COPERT 5 model estimates emissieed dia distance travelled using a
RSGFATSR 62002YbdzLd | LILINRBIF OK 6¢ASNI o0 GKFG FOO2dz
engine capacity, driving speed and a wide range of applicable technological emission controls that

may be applied acrosse different vehicle categories according to the age of vehicles.

A total of 217 vehicle categories are determined by these variables in COPERT 5. Figures C.1 through
C.4 of Annex C show the trend in emission factors fog, ISQ, NH and NMVOCs per flgype for

NREI R GNIyaLR2NILF A2y 8dersiNgd bykne COQPERTvariRblesfdr dhe kehigiem
fleet in Ireland. The methodologies for estimation of BMPMycand TSP are from the COPERT output

of nonrexhaust emission that includes brake apce wear emissions and road abrasion emissions for
PMs, PMioand TSP weralsocalculated in COPERT.

The primary model inputs for each year are the populations of vehicles in the relevant categories, their
annual kilometres of travel in three selectespeed classes, total fuel amounts and the fuel
specifications. The numbers of vehicles are taken from annual bulletins of vehicle and driver statistics
(DTTAS, 2@) and these are allocated to the different control technologies (Euro |, Euro Il, eted bas
on their age and the application dates of the controls in Ireland. Information to assign values of annual
kilometres of travel for the three speed classes (corresponding to urban, rural and highway driving)
used for the individual vehicle categoriestaken from the National Roads Authority (NRA) and
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odometer records from the National Car Testing (NCT) and Commercial Vehicle Roadworthiness Test
(CVRT) Service. Before the emissions are estimated in COPERT 5, fuel balancing is undertaken in the
model usimg inbuilt consumption rates for the different vehicle categories to ensure that the total fuel
amounts calculated from annual kilometres and consumption rates for all vehicle categories match
the input fuel quantities (the fuel sold as given in the endsglance or the fuel used as determined

by Annex A.3) and therefore that emissions relate to the relevant total fuel amount. This fuel balancing
may involve some adjustment to kilometres travelled or to the shares of total kilometres in the
different road ¢asses.

3.6.2.1 Trends in emissions in Road Transport

For NH, COPERT generated Nemission factors (g/km) for gasoline passenger car in 2005 for
emission technology Euro 1 & Euro 2 are 30 percent and 52 per cent higher, respectively than those
for 2004. This can be explained by a change in Sulphur content from 2004 (150ppm) to 2085nG).0

for gasoline and from 208ppm to 37ppm for diesel in 2004 and 2005, respectively. In addition,
gasoline use increased by 5.3 per cent between 2004 and 2005. This causes a resultant increase of
35% in emissions of Nkh 2005.

There was an increase emissions of Phktand PM, from diesel passenger cars between 2006 and
2010 which can be explained by a combination of an increase in diesel passenger cars between the
years 2006 and 2010, in part due to the indirect effect of motor taxation polidyeannomic growth
leading to increased number of diesel cars less than 2L in the vehicle population, which more than
offset reductions associated with the introduction of Euro 4 technology.

The fluctuations in NHemissions for Light duty vehicles occlexause both gasoline fueled and
diesel fueled light duty vehicles exist in Ireland. The IER (g/km) for gasoline and diesel fueled LDVs

is between 0.001 and 0.@Qy/km for the entire time series using the Tier 3 COPERT 5 model. These
are similar to theTier 2 diesel exhaust emission factors presented in the EMEREERAnventory
guidebook. Furthermore, it should be noted that in 1980.2 per cent of the total mileage for LDVs
was from diesel fueled vehicles with the remainder being petrol fuelets figis grown to 98.per

cent in 20B. The introduction of Euro 6 LDV vehicles in 2015 which have an increased emission factor
(g/km) above Euro 1, 2, 3 and 4 associated witll & per cent increase in total mileage for diesel
powered LDVs between 285nd 2018 explains the increase in emissions ofsNH

Fluctuations in NEHemissions for Heavy Duty Vehicle (HDV) is due to increased IEF for HDV which is
influenced by the increasedctivity byheavier engine size and lowactivity insmaller engine size
(e.g. Rigid <7.5 t have decreased frivhper cent of theHDV activityin 2012 to 11 per cent of the
HDV activity in 201&hile Rigid 140 t increased fronl17 per cent ofHDVileet activity in 20120 25

per cent ofHDV activityn 2018). In 2014, 2015 and 2016 there wasincreasen HDV mileage stock

(4 per cent,9 per cent andl1 per cent respectively)Despite this increase in activity in HDW&Xx
emissions from HDVs have decreased in52BQ18, this is mainly due to the moveoin activity in
older technologies into the newer Euro-W classes for HDV which have improved emissions
standards and hence lower emissioRser example, 53% of HDV activity was in the Conventional, Euro
I, I and 1l classes in 2012, wheras in 2018 flPDV activity is in these Euro classes and 89% is in
Euro IVEuro VI.

Environmental Protection Agency 52



Lubricant emissions from the road transport sector were estimated using COPERT 5 where the
lubricant used was considered as an input in the model. Thus, emissions from lubricahefagines
including 2 and 4 stroke engines were included in COPERT output and reported under relevant
categories in the NFR.

3.6.3 Railways (NFR 1A3c), National Navigation (NFR 1A3dii) and Other
Transportation (NFR 1A3e)

The emissions under stdategories 1A3c Railways and 1A3d National Navigation are calculated from
the amounts of fuel used by these activities and the couspgcific SQemission factors and default
Inventory Guidebook (EMEP/EE®19 emission factorsor oil. No solid fuels have been used in
railways since 1970. All emission factors for railways and navigation are given in Table C.20 of Annex
C. These are minor sources of emissions in Ireland. Emissions from military shipping are allocated to
1A3d, natbnal navigation. or 1A3di(i), international maritime navigation, as appropriate.

The emissions reported in sudategory 1A3e Other Transportation refer to the use of natural gas in
pipeline compressor stations and emission factors (couspgcific and diault values) for this sub
category are given in Table C.21 of Annex C. The fuel use is estimated as the difference between the
value given for natural gas under own use/losses in the energy balance sheets (Annex B) and the
amount of gas estimated to bedbfrom the distribution network.

3.7 Other Sectors (NFR 1A4)

The NFR Subcategory 1A4 Other Sectors covers combustion sources in the Commercial/Institutional
(1A4a), the Residential (1A4b), and Agriculture/Forestry/Fishing (1A4c) sectors. The Résielgotia
remains the most important source of emissions for most substances in this subcategory in Ireland,
while Agriculture/Forestry/Fishing is a major contributor to s\gnissions, largely because of the
influence of agricultural (offoad) machinery. e activity data for all 1A4 subcategories are taken
directly from the energy balance. As there are no fuels allocated to the sector 1Adaii
Commercial/lnstitutional: Mobile or 1A4bii Residential: Household and Gardening (Mobile) in national
energy statistis, it is accounted for in category 1A3b Road Transpbgrevgasoline fuel is fully
accounted.SectorResidential (LA4bTier 1 emission factors from the EMEP/EEA 2019 guidebook are
used for all fuels with the exception of Biomass. A Tier 2 method isedppl emissions from Woody
Biomass using emission factors from Chapter 1A4 Tabf8r wood and similar wood wasté he
emission factors for subategory 1A4 Other Sectors are given in Tables C.22 through C.28 of Annex C.

3.7.1 Agriculture/ForestryiBhing (NFR 1A4ci and ii)

This subcategory covers both stationary combustion (1A4ci) and mobile combustion (1A4cii) in
Agriculture. The energy balance does not currently provide information on the end use of gasoil in
agriculture. However, based danformation received from agricultural experts, 90 per cent of total
gasoil in the sector is assigned to mobile machinery with the remainder assigned to stationary
combustion. For both stationary and mobile combustion, the emission factors used are Eesent
Table C.26 of Annex C.
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Ireland utilises the Tier 2 approach outlined in the Inventory Guidebook (EMEPOEBAO estimate
emissions of NQNMVOC, CO, RMPM sand TSP from mobile combustion in this sector. The Tier 2
emission factors are basesh data from the Danish Inventory (Winther and Nielsen, 2006). The
emission factors are grouped according to the EU emission legislation stages, and three additional
layers are added to cover the emissions from engines prior to the first EU legislages Sthe
country-specific SQemission factors and default Inventory Guidebook (EMEP/E&¥) emission
factors forNH; and BC are used for this sghtegory. The implied emission factors are presented in
Table C.27 of Annex C. Emission Factors for Hdatgls and POPs atgased on emission factors
from the |Inventory Guidebook (EMEP/EEA, 2002019. The category 1A4ci
Agriculture/Forestry/Fishing: Stationary, the Ner 1 liquid fuel emission factors from the Inventory
Guidebook (EMEP/EE2Q19 are an average of Tier 2 EFs and are not considered representative for
Ireland for the same reasons as described in section 3.5.

3.7.2 Agriculture/Forestry/Fishing: National Fishing (NFR 1A4ciii)

Emissions from this sutategory were reported for the firstrtie in the 2013 submission. The national
energy balance now includes marine diesel used in national fishing for the all years from 1998.to 201
The emission factors used for this stdtegory are countrgpecific (SQ and Inventory Guidebook
(EMEP/EER019) default values for all other pollutants and are presented in Table C.28 of Annex C.

3.8 Other Stationary and Mobile (including military) (NFR 1A5)

Ireland does not report any emissions under category 1A5. For NFR categories 1A5a and 1A5b notation
key IE is used to indicate that military emissions (mobile and stationary) are included elsewhere as
emissions are allocated in 1A4a and 1A3 (aviation and road). All stationary emissions from military are
reported in sector 1A4a and all mobile military emigsséwe reported under 1A3 (aviation and road).

3.9 Fugitive emissionsom Solid Fuels (NFR 1B1)
3.9.1 Coal mining and handling (1B1a)

Emissions from the NFR subcategory 1Bla Coal mangtgported in ths submission. The national

energy balance includes coal mined in the years 1990 to 1995 when the last commercial coal mine
was closed in Ireland. The emission factors used and the resulting time series of NMVOC,:d SP, PM

and PMsemissions are based onghnventory Guidebook (EMEP/ERA19 default values and are

presented in Table 3.1.

Emissions of PM PMigand TSRrom the handling and storage of coal other than the domestic
production has been estimated usiragn estimate of the area of coal storaged tonnes of coal

KFYRt SR Ay LNBflIyRQa 2 ydmissiod tattdrs fromdagniony Buidelbak S NJ LIt
(EMEP/EER019.
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Table 3.1. FugitiEmissions from Coal mining and handling

Activity Data 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Coal mining kt 25.00 1.00 NO NO NO NO NO NO NO NO NO NO NO NO
Area of coal storage ha 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20 31.20
Coal handling kt 1,867 2,248 2,145 2,130 1,165 1,305 1,373 1,745 1,459 1,417 1,695 1,656 1,305 735
Emission Factors

Coal mining kg NMVOC/t 0.80 0.80 NA NA NA NA NA NA NA NA NA NA NA NA
Coalmining kg TSP/t 0.09 0.09 NA NA NA NA NA NA NA NA NA NA NA NA
Coal mining kg PMo/t 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA
Coal mining kg PM .5/t 0.01 0.01 NA NA NA NA NA NA NA NA NA NA NA NA
Coal storage t PMes/ha 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
Coal storage t PMw/ha 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10
Coal storage t TSP/ha 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25
Coal handling g PMust 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Coal handling g PM10/t 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Coal handling g TSP/t 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50
Emissions

Coal mining kt NMVOC 0.020 0.001 NO NO NO NO NO NO NO NO NO NO NO NO
Coal mining kt TSP 0.002 0.000 NO NO NO NO NO NO NO NO NO NO NO NO
Coal mining kt PMuo 0.001 0.000 NO NO NO NO NO NO NO NO NO NO NO NO
Coalmining kt PMes 0.000 0.000 NO NO NO NO NO NO NO NO NO NO NO NO
Coal storage kt PMes 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Coal storage kt PMwo 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128
Coal storage kt TSP 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320 0.320
Coal handling kt PMes 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.000
Coal handling kt PM10 0.006 0.007 0.006 0.006 0.003 0.004 0.004 0.005 0.004 0.004 0.005 0.005 0.004 0.002
Coal handling kt TSP 0.014 0.017 0.016 0.016 0.009 0.010 0.010 0.013 0.011 0.011 0.013 0.012 0.010 0.006

Environmental Protection Agency 55



3.10 Fugitive emissions from Oil amdhtural Gas (NFR 1B2)
3.10.1 Oil (NFR 1B2a)

The NFR subcategory 1B2a is an important source of fugitive NMVOC emissions. Emissions of NMVOCs
are estimated from two sources, Refining/Storage (1B2aiv) and Distribution of Oil Products (1B2av).
Emissions fronRefining/Storage are estimated using a Tier 3 methodology using plant specific data

for years 2002018F N2 Y LNBftFyRQa 2yfé& NBFAYSNES® !y AYLIAS
for years before 2007 using an average of 28016 implied emission &ors and the crude oil

throughput for the refinery.

The emissions from 1B2av, which is a key category, were estimated using a Tier 2 approach using
emission factors and abatement efficiencies from the Inventory Guidebook (EMERMEEA, The

Stage | ad Stage Il abatement controls were applied as appropriate to the implementation of
legislation in Ireland. The resulting time series of NMVOC emissions are presented in Table 3.2.
Emissions of NMVOCs from these subcategories nearly doubled in the pernnod ®90 to 2007 in

line with the increases in crude oil throughput for the refinery and petrol distribution for the transport
sector but have since decreased due to the economic situation and the implementation of abatement
controls in petrol distributioncausing an overall decrease in most emissions. A slight increase in
emissions in the Refining/Storage source can be seen from 2014 to 2017 due to increased crude oil
throughput. The 2018 emissions have decreased in line with a decrease in crude oil thubugh

The refinery responded to a previous query from the inventory agency that the only fugitive emissions

to air are for NMVOCs (emissions that occur through leakage, evaporation or other uncontrolled
losse$. The estimate is based on throughput, maskbee and industry (e.g. API) guideline emissions

factors at the plant, tankage, jetty, roddading and Waste Water Treatment Plant. Emissions from

flaring are included in the totals for the other pollutants, as site emissions are calculated based on

total metered fuel use. Therefore, reporting under 1A1b is complete for the plant and there should be

no additional reporting under 1B2aiv except for NMVO&K S y 2 A2y 1S& daL9¢ Ay
used for 1B2aiv for Cd, Hg and PCDD/&llasmissions fromefineries including flaring are reported

under category 1A1lNo heavy metal or dioxins to air are reported under LCP/PRTR/IPPC returns to

the EPA in Ireland.
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Table 3.2. Fugitive Nbtethane Volatile Organic Compolndssions

Environmental Protection Agency

Activity Data 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Crude to refineries kt 1,804 2,229 3,278 3,309 2,812 2,905 2,949 3,068 2,838 2,752 3,340 3,200 3,181 3,024
Petrol distribution kt 885 1,037 1,493 1,711 1,537 1,387 1,314 1,195 1,124 1,064 1,009 942 849 771
Emission Factors
Crude to refineries kg NMVOC/t 0.88 0.88 0.88 0.88 0.99 0.92 0.84 0.81 0.86 0.95 0.84 0.85 0.85 0.90
Petrol distribution kg NMVOC/t | 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Emissions
Crude to refineries kt NMVOC 1.59 1.97 2.89 2.92 2.80 2.66 2.49 2.48 2.45 2.62 2.80 2.73 2.72 2.73
Petrol distribution kt NMVOC 1.79 2.10 3.30 3.81 3.39 3.15 2.97 2.60 2.22 2.12 1.95 1.76 1.77 1.37
Total emissions kt NMVOC 3.38 4.06 6.19 6.73 6.19 5.80 5.46 5.08 4.67 4,74 4.75 4.50 4.49 4.10
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3.10.2 Venting and flaring (oil, gas, combined oil and gas) (NFR1B2c)

Regarding the flares at refineries, all emissions have been included within the category 1Alb
Petroleum Refining, as site emissions were calculated based on total metered fuel use.

3.11 Recalculations in the Energy Sector

The results of recalculationsrfthe combustion categories 1A1, 1A2, 1A3 and 1A4 are given in Tables

3.3 through 3.7 below.

wSOIf Odzf FiA2ya KI @S 0SSy dnytReENdigy §eSof (compustioniakdS & S |
fugitive) to account for the following changes. Emission fadiaxe been updated to EMEP/EEA 201

where relevant:

1A1 Energy Industries

1 Revised NOx and $€missions from 1Ala Power Generation for years 28074 to take into
account the results of a survef power plants regarding the reporting of emisssamsing
validated average figures (after subtracting the value of the confidence interval). Three plants
were discovered to be underreporting their emissions as a result of this exercise and corrected
figures were supplied without subtraction of the confidence intdr This has resulted in a
recalculation of emissions for yed28072014 for NOx and 2002017 for S@

1 In 1Alb there was a revision to Natural Gas consumption for 2017 in the national energy
balance, this resulted in a recalculation of t#e2% forNMVOC and a 4% Arsenic and 6%
Mercury recalculation.

1A2 Manufacturing Industries and Construction

1 Revised fuel consumption in the national energy balance for fuels and yatusal gas (209,

2013, 201% fuel oil, biomass and nemnewable wastes (2017 Thisresulted in minor
recalculations for 209, 2013, 2015A recalculation of 4.6% SO2, 3.8% NMVOC, 2% Pb and
4.3% Cd occurred. Recalculati@me presented inable 3.4.

1 The methodology for estimating POP emissions from cement manufacturing was dpdate
using the gram pollutant per tonne of clinker emission factors in the EMEP/EEA guidebook
2019. The POP emissions were removed from 2A1 and reported under 1A2f as recommended
in the guidebook Chapter 1.A.2. (EMEP/EEA, 2019). This has resulted incastgieirease
in POP emissions in the 1A2f category.

1A3 Transport

1 Revised methodology used in 1A3a Aviation as described in section 3.6.1 which resulted in a
recalculation across the entire time series for,N&®Q and NMVOC

1 The most recent submission included a fleet improvement whitiee methodology for
estimating mileage for Buses was improved for 2Q037. GDP is no longer used as a proxy
to estimate bus mileage as this was creating an inaccurate increase in bus andrileacie
as GDP increased year on year. The new methodology uses the actual number of kilometers
travelled by buses and coaches divided by the known fleet. This change in bus methodology
required that the mileage and fuel be rebalanced for the years 20120tL7 for all vehicle
categories which resulted in a recalculation for these years.

1 The most recent submission corrected an error in fleet calculation for LCV and HDV for the
years 2004, 2006 and 2007. This resulted in a slight recalculation for thase yea
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1 A new version of COPERT was released in September 2019 (COPERT versions 5.3.0) which
included new emission factors for moped and motorcycles as well as revised evaporation
factors for Euro 6demp and Euro 6d passenger cars and light commercial vshicight
commercial vehicle Euro 6 NOx emission factors were also revised in this version as a result a
recalculation is seen from the previous submission which was COPERT SetfidAugust
2018 release)

1 1A3di National navigation had a recalculation2d02 2005 and 2012016 for S@due a
revision in the Sulphur content used in the estimation of emissions from Marine fuel oil for
these years.

1A4 Other Sectors
1 Sector 1A4a Commercial/Institutional has a 178% recalculationzm2Q017 due to aevision
in the Sulphur content used in the estimation of emissions from gasoil used in this submission.
1 Arecalculation of 2.1% in 1A4b Residential &fiissions in 2017 due to a revision in the
Sulphur content used in the estimation of emissions in gasoil used in this submission.
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Table 3.3. Recalculations in Energy NFR 1A1

NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019
1Ala Public Electricity and Heat Production NO kt 46.37 41.39 39.72 32.38 22.02 13.32 11.52 8.00 10.30 8.57 8.10 9.82 8.29 8.11
SQ kt 103.04 91.63 79.87 42.50 25.19 15.69 9.46 9.38 9.58 8.69 6.20 5.51 3.84 3.89
NMVOC kt 0.19 0.25 0.36 0.37 0.38 0.35 0.37 0.31 0.30 0.27 0.26 0.26 0.30 0.30
Pb t 0.63 0.75 0.78 0.73 0.54 0.45 0.44 0.44 0.54 0.47 0.48 0.54 0.52 0.45
Cd t 0.09 0.11 0.12 0.11 0.08 0.06 0.06 0.06 0.07 0.06 0.06 0.07 0.07 0.06
Hg t 0.12 0.13 0.13 0.13 0.11 0.09 0.09 0.09 0.11 0.09 0.10 0.11 0.11 0.10
1A1b Petroleum Refining NO kt 0.47 0.52 0.77 0.94 0.77 0.75 0.80 0.63 0.68 0.58 0.54 0.38 0.32 0.26
SQ kt 0.48 0.51 0.78 0.91 0.98 0.88 0.67 0.90 0.43 0.57 0.01 0.03 0.02 0.03
NMVOC kt 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Pb t 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01
Cd t 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hg t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1A1c Manufacture of Solid Fuels and Other NO kt 0.16 0.12 0.15 0.29 0.38 0.25 0.32 0.21 0.18 0.22 0.22 0.24 0.32 0.11
Energy Industries
SQ kt 0.13 0.10 0.12 0.16 0.05 0.14 0.21 0.25 0.24 0.19 0.03 0.09 0.25 0.11
NMVOC kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pb t 0.02 0.02 0.02 0.03 0.03 0.04 0.03 0.02 0.03 0.03 0.02 0.02 0.02 0.02
Cd t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hg t 0.02 0.02 0.02 0.03 0.03 0.04 0.03 0.02 0.03 0.03 0.03 0.02 0.03 0.03
Submission 2020
1Ala Public Electricity and Heat Production NO kt 46.37 41.39 39.72 32.38 22.48 13.78 11.92 8.37 10.53 9.09 7.81 9.82 8.31 8.12
SQ kt 103.04 91.63 79.87 42.50 25.66 16.11 9.78 9.73 9.84 8.95 6.20 5.51 3.96 3.98
NMVOC kt 0.19 0.25 0.36 0.37 0.38 0.35 0.37 0.31 0.30 0.27 0.26 0.26 0.30 0.30
Pb t 0.63 0.75 0.78 0.73 0.54 0.45 0.44 0.44 0.54 0.47 0.48 0.54 0.52 0.45
Cd t 0.09 0.11 0.12 0.11 0.08 0.06 0.06 0.06 0.07 0.06 0.06 0.07 0.07 0.06
Hg t 0.12 0.13 0.13 0.13 0.11 0.09 0.09 0.09 0.11 0.09 0.10 0.11 0.11 0.10
1A1b Petroleum Refining NO kt 0.47 0.52 0.77 0.94 0.77 0.75 0.80 0.63 0.68 0.58 0.54 0.38 0.32 0.26
SQ kt 0.48 0.51 0.78 0.91 0.98 0.88 0.67 0.90 0.43 0.57 0.01 0.03 0.02 0.03
NMVOC kt 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
Pb t 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01
Cd t 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hg t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1A1c Manufacture of Solid Fuels and Other NO kt 0.16 0.12 0.15 0.29 0.38 0.25 0.32 0.21 0.18 0.22 0.22 0.24 0.32 0.11
Energy Industries
SQ kt 0.13 0.10 0.12 0.16 0.05 0.14 0.21 0.25 0.24 0.19 0.03 0.09 0.25 0.11
NMVOC kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pb t 0.02 0.02 0.02 0.03 0.03 0.04 0.03 0.02 0.03 0.03 0.02 0.02 0.02 0.02
Cd t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hg t 0.02 0.02 0.02 0.03 0.03 0.04 0.03 0.02 0.03 0.03 0.03 0.02 0.03 0.03
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Table 3.3. Recalculations in Energy NFR 1A1 (continued)

Table 3.3 Recalculations in Energy NFR 1A1

% Change ifEmissions
1Ala Public Electricity and Heat Production

1A1b Petroleum Refining

1A1c Manufacture of Solid Fuels and Other
Energy Industries

Pollutant
NO

sSQ
NMvOC
Pb

Cd

Hg

NQ
sSQ
NMvOC
Pb

cd

Hg

NQ

sQ
NMVOC
Pb
cd
Hg

%
%
%
%
%
%
%
%
%
%
%
%
%

%
%
%

%

1990
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

1995
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2000
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2005
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2008
2.1%

1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2009
3.5%

2.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2010
3.5%

3.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2011
4.7%

3.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2012
2.2%

2.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2013
6.1%

3.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2014
-3.6%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2015
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2016
0.2%

3.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0%
0%
0%

2017
0.1%

2.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
-6.2%
0.0%
0.0%
-5.9%
0.0%

0.0%
0.0%
0%
0%
0%
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Table 3.4. Recalculations in Energy NFR 1A2

Table 3.4 Recalculations in Energy NFR 1Az

NFR Category Pollutant
Submission 2019
1A2Manufacturing Industries and NG
Construction
SQ
NMVOC
Pb
Cd
Hg
Submission 2020
1A2 Manufacturing Industries and NO
Construction
SQ
NMVOC
Pb
Cd
Hg
% Change in Emissions
1A2 Manufacturing Industries and NO
Construction
SQ
NMVOC
Pb
Cd
Hg

Unit

kt

kt
kt

kt

kt
kt

%

%
%
%
%
%

1990

8.93

32.79
1.67
1.73
0.06
0.09

8.93

32.79
1.67
1.73
0.06
0.09

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

1995

8.05

40.18
1.27
1.10
0.05
0.04

8.05

40.18
1.27
1.10
0.05
0.04

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2000

10.53

42.03
1.77
151
0.08
0.06

10.53

42.03
1.77
151
0.08
0.06

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2005

17.31

13.13
2.78
2.09
0.12
0.09

17.31

13.13
2.78
2.09
0.12
0.09

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2008

15.73

7.90
2.75
1.67
0.10
0.08

15.73

7.90
2.75
1.67
0.10
0.08

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2009

10.34

511
2.34
1.24
0.09
0.06

10.35

511
2.34
1.24
0.09
0.06

0.1%

0.0%
0.1%
0.0%
0.0%
0.1%

2010

9.93

5.86
2.46
1.24
0.10
0.06

9.93

5.87
2.46
1.24
0.10
0.06

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2011

8.46

5.24
2.25
1.03
0.09
0.06

8.46

5.24
2.25
1.03
0.09
0.06

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2012

10.46

4.49
2.23
0.97
0.08
0.06

10.46

4.49
2.23
0.97
0.08
0.06

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2013

10.53

4.87
2.28
0.90
0.09
0.05

10.53

4.87
2.28
0.90
0.09
0.05

0.0%

0.0%
0.1%
0.0%
0.0%
0.1%

2014

10.98

3.34
2.76
1.04
0.10
0.06

10.98

3.34
2.76
1.04
0.10
0.06

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2015

11.04

2.46
2.88
1.03
0.11
0.07

10.96

2.46
2.88
1.03
0.11
0.07

-0.7%

0.0%
-0.2%
0.0%
0.0%
-0.2%

2016

11.18

2.57
2.90
1.04
0.11
0.07

11.18

2.57
2.90
1.04
0.11
0.07

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

2017

10.27

2.75
3.20
1.05
0.12
0.07

10.16

2.63
3.07
1.03
0.12
0.07

-1.0%

-4.6%
-3.8%
-2.0%
-4.3%
-0.4%
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Table 3.5. Recalculations in Energy NFR 1.A.3 (a & b)*

NFR Category
Submission 2019
1A3a(i) & (i) International and Domestic Aviation

1A3b Road Transportation

Submission 2020
1A3a(i) & (i) International and Domestic Aviation

1A3b Road Transportation

% Change in Emissions
1A3a(i) & (i) International and Domestic Aviation

1A3b Road Transportation

Pollutant

NG

SQ
NMVOC
NG

SQ
NMVOC
NHs
PMs
Pb

Cd

Hg

NO

SQ
NMVOC
NO

SQ
NMVOC
NHs
PMes

Pb

Cd

Hg

NO

SQ
NMVOC
NO

SQ
NMVOC
NHs
PMe.s

Pb

Cd

Hg

Unit

kt
kt
kt
kt
kt
kt
kt
kt

kt
kt
kt
kt
kt
kt
kt
kt

%
%
%
%
%
%
%
%
%
%
%

1990

4.81
0.30
0.24
55.09
5.37
33.56
0.04
2.29
143.97
0.00
0.01

4.80
0.30
0.24
55.09
5.37
33.55
0.04
2.29
143.97
0.00
0.01

-0.1%
0.0%
-0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1995

5.16
0.32
0.24
55.54
5.13
31.34
0.41
2.61
87.50
0.00
0.01

5.15
0.32
0.24
55.54
5.13
31.32
0.42
2.61
87.50
0.00
0.01

-0.1%
0.0%
-0.1%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%

2000

8.10
0.50
0.37
61.83
1.66
23.10
1.69
3.47
5.76
0.01
0.02

8.10
0.50
0.37
61.81
1.66
23.08
1.70
3.47
5.76
0.01
0.02

-0.1%
0.0%
-0.1%
0.0%
0.0%
-0.1%
0.2%
0.0%
0.0%
0.0%
0.0%

2005

11.08
0.68
0.43
56.78
0.54
15.62
2.50
3.10
1.57
0.01
0.03

11.08
0.68
0.43
56.79
0.54
15.60
2.50
3.10
1.57
0.01
0.03

0.0%
0.0%
0.0%
0.0%
0.0%
-0.1%
0.1%
0.0%
0.0%
0.0%
0.0%

2008

12.57
0.77
0.54
50.05
0.14
11.94
2.08
2.85
1.62
0.01
0.03

12.57
0.77
0.54
50.03
0.14
11.92
2.08
2.85
1.62
0.01
0.03

0.0%
0.0%
0.0%
0.0%
0.0%
-0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

2009

9.90
0.61
0.44
43.17
0.05
10.43
1.80
2.56
1.46
0.01
0.03

9.90
0.61
0.44
43.18
0.05
10.40
1.80
2.56
1.46
0.01
0.03

0.0%
0.0%
0.0%
0.0%
0.0%
-0.3%
0.0%
0.0%
0.0%
0.0%
0.0%

2010

10.00
0.63
0.48
38.48
0.04
9.07
1.53
2.35
1.34
0.01
0.02

10.00
0.63
0.48
38.50
0.04
9.05
1.53
2.35
1.34
0.01
0.02

0.0%
0.0%
0.0%
0.0%
0.0%
-0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

2011

8.80
0.56
0.42
37.23
0.04
8.21
1.35
2.19
1.32
0.01
0.02

8.80
0.56
0.42
37.22
0.04
8.19
1.35
2.19
1.32
0.01
0.02

0.0%
0.0%
0.0%
0.0%
0.0%
-0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

2012

7.44
0.47
0.38
35.42
0.04
7.35
117
2.04
1.27
0.01
0.02

7.44
0.47
0.38
35.44
0.04
7.33
1.17
2.04
1.27
0.01
0.02

0.0%
0.0%
0.0%
0.0%
0.0%
-0.2%
0.0%
0.1%
0.0%
0.0%
0.0%

2013

8.74
0.54
0.41
36.78
0.04
6.83
1.07
2.05
131
0.01
0.02

8.74
0.54
0.41
37.00
0.04
6.88
1.06
2.06
1.32
0.01
0.02

0.0%
0.0%
0.0%
0.6%
0.0%
0.8%
-0.5%
0.6%
0.7%
0.7%
0.0%

2014

9.81
0.60
0.42
38.18
0.04
6.40
0.97
2.03
1.35
0.01
0.02

9.81
0.60
0.42
38.63
0.04
6.42
0.96
2.05
1.35
0.01
0.02

0.0%
0.0%
0.0%
1.2%
0.0%
0.4%
-0.7%
1.3%
0.4%
0.4%
0.0%

2015

11.17
0.68
0.44
39.14
0.05
5.92
0.88
2.00
1.42
0.01
0.02

11.17
0.68
0.44
39.48
0.05
5.95
0.89
2.03
1.42
0.01
0.02

0.0%
0.0%
0.0%
0.9%
0.0%
0.5%
1.0%
1.1%
0.2%
0.1%
0.0%

2016

11.46
0.69
0.45
39.01
0.05
5.33
0.80
1.92
1.45
0.01
0.02

11.46
0.69
0.45
39.28
0.05
5.27
0.80
1.91
1.45
0.01
0.02

0.0%
0.0%
0.0%
0.7%
0.0%
-1.0%
0.4%
-0.6%
-0.1%
-0.4%
0.0%

2017

13.62
0.81
0.47
37.33
0.05
4.41
0.68
1.65
1.43
0.01
0.02

13.63
0.81
0.47
37.24
0.05
441
0.68
1.65
1.43
0.01
0.02

0.0%
0.0%
0.0%
-0.3%
0.0%
0.0%
0.4%
-0.1%
-0.3%
-0.2%
0.0%

* Emissions from both LTO and cruise are included here to capture all possible recalculations. However, the cruise component is reported as a memo item under the LRTAP Convention.
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Table 3.6. Recalculations in Energy NFRC1AX e)

NFR Cateaorv Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019
1A3c Railways NO kt 2.20 1.84 2.03 2.02 2.31 2.03 2.01 2.03 1.95 1.94 1.78 1.81 1.85 1.91
SQ kt 0.25 0.14 0.12 0.11 0.05 0.06 0.06 0.06 0.06 0.05 0.02 0.02 0.01 0.01
NMVOC kt 0.20 0.16 0.18 0.18 0.21 0.18 0.18 0.18 0.17 0.17 0.16 0.16 0.16 0.17
PMes kt 0.06 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Pb t NE NE NE NE NE NE NE NE NE NE NE NE NE NE
Cd t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ha t NE NE NE NE NE NE NE NE NE NE NE NE NE NE
1A3d(ii)) National Navigation NO kt 2.14 2.29 3.78 5.2 5.01 4.88 4.90 4.25 4.49 4.39 5.50 5.43 6.52 5.76
SQ kt 1.16 1.26 1.22 0.49 0.08 0.10 0.10 0.07 0.10 0.10 0.10 0.10 0.12 0.09
NMVOC kt 0.07 0.08 0.13 0.18 0.18 0.17 0.17 0.15 0.16 0.16 0.20 0.19 0.23 0.21
PMes kt 0.12 0.13 0.17 0.17 0.09 0.09 0.09 0.08 0.08 0.08 0.10 0.10 0.12 0.10
Pb t 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cd t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ha t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1A3e(i) Pipeline Compressors NO kt 0.06 0.11 0.05 0.13 0.12 0.13 0.14 0.13 0.12 0.12 0.12 0.12 0.12 0.11
Submission 2020
1A3c Railways NO kt 2.20 1.84 2.03 2.02 2.31 2.03 2.01 2.03 1.95 1.94 1.78 1.81 1.85 1.91
SQ kt 0.25 0.14 0.12 0.11 0.05 0.06 0.06 0.06 0.06 0.05 0.02 0.02 0.01 0.01
NMVOC kt 0.20 0.16 0.18 0.18 0.21 0.18 0.18 0.18 0.17 0.17 0.16 0.16 0.16 0.17
PM.s kt 0.06 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Pb t NE NE NE NE NE NE NE NE NE NE NE NE NE NE
Cd t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hag t NE NE NE NE NE NE NE NE NE NE NE NE NE NE
1A3d(ii) National Navigation NO kt 2.14 2.29 3.78 5.20 5.01 4.88 4,90 4.25 4.49 4.39 5.50 5.43 6.52 5.76
SQ kt 1.16 1.26 1.22 0.67 0.08 0.10 0.10 0.08 0.09 0.08 0.05 0.03 0.03 0.09
NMVOC kt 0.07 0.08 0.13 0.18 0.18 0.17 0.17 0.15 0.16 0.16 0.20 0.19 0.23 0.21
PMs kt 0.12 0.13 0.17 0.17 0.09 0.09 0.09 0.08 0.08 0.08 0.10 0.10 0.12 0.10
Pb t 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cd t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ha t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1A3e(i) Pipeline Compressors NO kt 0.06 0.11 0.05 0.13 0.12 0.13 0.14 0.13 0.12 0.12 0.12 0.12 0.12 0.11
% Change in Emissions
1A3c Railways NO % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SQ % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PMes % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Pb % NE NE NE NE NE NE NE NE NE NE NE NE NE NE
Cd % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Hg % NE NE NE NE NE NE NE NE NE NE NE NE NE NE
1A3d(ii) National Navigation NO % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SQ % 0.0% 0.0% 0.0% 36.8%  0.0% 0.0% 0.0% 8.6% -9.1% -17.9% -50.9% -63.9% -72.1% 0.0%
NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PMes % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Pb % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cd % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Hg % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1A3e(i) Pipeline Compressors NO % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Table 3.Recalculations in Energy NFR 1A4

NFR Category
Submission 2019
1A4a Commercial/lnstitutional

1A4b Residential

1A4c Agriculture/Forestry/Fishing

Submission 2020
1A4a Commercial/Institutional

1A4b Residential

Pollutant

NO
SQ
NMVOC
NHs

PMes
Pb

cd

Hg

NO«
sQ
NMVOC

NHs

PMs
Pb

Cd

Hg

NO«
sQ
NMVOC

NHs

PMs
Pb

Cd
Hg

NO

SQ
NMVOC
NHs
PMs
Pb

Cd

Hg

NO

SQ
NMVOC

NH

Unit

kt
kt

kt
kt

kt
t
t
t
kt
kt
kt
kt
kt
t
t
t
kt
kt
kt
kt
kt
t
t
t

kt
kt
kt
kt
kt
t
t
t
kt

kt

kt
kt

1990

3.06
11.52

0.47
0.00

0.56
0.58
0.01
0.01
7.33
26.76
28.52
0.15
23.91
7.40
0.11
0.29
8.76
141
1.38
0.00
0.93
0.02
0.00
0.00

3.06
11.52
0.47
0.00
0.56
0.58
0.01
0.01
7.33
26.76
28.52
0.15

1995

2.84
5.54

0.42
0.00

0.40
0.38
0.01
0.00
5.79
17.32

18.05
0.10

15.16

4.67
0.07
0.19
14.31

1.34
1.71
0.00
1.05

0.03
0.00
0.00

2.84
5.54
0.42
0.00
0.40
0.38
0.01
0.00
5.79
17.32
18.05
0.10

2000

3.16
2.38

0.53
0.00

0.39
0.37
0.01
0.00
5.43
15.07
12.35
0.06
10.34
3.20
0.05
0.13
12.91
0.94
1.35
0.00
0.76
0.02
0.00
0.00

3.16
2.38
0.53
0.00
0.39
0.37
0.01
0.00
5.43
15.07
12.35
0.06

2005

3.30
1.93

0.62
0.00

0.48

0.49
0.01
0.01
5.92
12.22
10.99
0.05
9.21

2.84
0.04
0.12
12.76

0.86

1.09
0.00
0.60
0.02
0.00
0.00

331
1.93
0.63
0.00
0.48
0.49
0.01
0.01
5.92
12.22
10.99
0.05

2008

3.56
1.16

0.71
0.02

0.49
0.49
0.01
0.01
6.11
9.21

10.78
0.05
9.04
2.80
0.04
0.12

10.27
0.37
0.86
0.00
0.47
0.02
0.00
0.00

3.58
1.16
0.71
0.02
0.49
0.49
0.01
0.01
6.11
9.21
10.78
0.05

2009

3.10
0.71

0.60
0.02

0.31
0.29
0.01
0.00
6.14
9.15

11.38
0.06

9.55

2.96
0.05
0.12
8.57

0.42

0.69
0.00
0.37
0.02
0.00
0.00

3.12
0.71
0.60
0.02
0.31
0.29
0.01
0.00
6.14
9.15
11.38
0.06

2010

3.11
0.67

0.62
0.02

0.30
0.27
0.01
0.00
6.34
8.80

10.75
0.06

9.03

2.79
0.05
0.12
7.43
0.37
0.60
0.00
0.32
0.02
0.00
0.00

3.12
0.67
0.62
0.02
0.30
0.27
0.01
0.00
6.34
8.80
10.75
0.06

2011

2.84
0.61

0.54
0.02

0.29
0.27
0.01
0.00
5.43
8.05
9.97
0.05
8.37
2.59
0.04
0.11
6.56

0.06

0.53
0.00
0.28
0.02
0.00
0.00

2.86
0.61
0.55
0.02
0.29
0.27
0.01
0.00
5.43
8.05
9.97
0.05

2012

2.86
0.59

0.57
0.03

0.28
0.25
0.01
0.00
5.16
7.62

9.73
0.06

8.19

2.52
0.04
0.11
6.19

0.09

0.48
0.00
0.25
0.02
0.00
0.00

2.87
0.59
0.57
0.03
0.28
0.25
0.01
0.00
5.16
7.62
9.73
0.06

2013

2.66
0.46

0.55
0.04

0.25
0.22
0.02
0.00
5.35
8.29
10.46
0.07
8.81
2.70
0.05
0.11
5.55

0.08

0.40
0.00
0.21
0.01
0.00
0.00

2.67
0.46
0.56
0.04
0.25
0.22
0.02
0.00
5.35
8.29
10.46
0.07

2014

2.43
0.20

0.53
0.04

0.22
0.19
0.02
0.00
4.76
7.00

8.93
0.06

7.53

2.31
0.04
0.10
4.84
0.05
0.34
0.00
0.17
0.01
0.00
0.00

2.44
0.20
0.53
0.04
0.22
0.19
0.02
0.00
4.76
7.00
8.93
0.06

2015

2.44
0.16

0.55
0.03

0.20
0.17
0.01
0.00
4.97
6.69

8.68
0.06

7.33

2.25
0.04
0.09
4.27
0.04
0.30
0.00
0.15
0.01
0.00
0.00

2.46
0.16
0.55
0.03
0.20
0.17
0.01
0.00
4.97
6.69
8.68
0.06

2016

2.57
0.12

0.58
0.04

0.21
0.18
0.02
0.00
4.94
6.66

8.05
0.06
6.82
2.08
0.04
0.09
4.05
0.04
0.29
0.00
0.14
0.01
0.00
0.00

2.60
0.12
0.59
0.04
0.21
0.18
0.02
0.00
4.94
6.66
8.05
0.06

2017

2.73
0.12

0.62
0.03

0.22
0.19
0.01
0.00
4.66
6.03
7.24
0.06
6.13

1.87
0.04
0.08
4.21

0.05

0.29
0.00
0.14
0.01
0.00
0.00

2.75
0.33
0.62
0.03
0.22
0.19
0.01
0.00
4.66
6.16
7.24
0.06
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1A4c Agriculture/Forestry/Fishing

Table 3.7 Recalculations in Energy NFR 1A4

% Change in Emissions
1A4a Commercial/Institutional

1A4b Residential

1A4c Agriculture/Forestry/Fishing

PMes
Pb

cd

Hg

NO

sSQ
NMvOC

NH

PMes
Pb
Cd
Hg

Pollutant
NO

SQ
NMVOC

NH;
PMs
Pb

Cd

Hg

NO

SQ
NMVOC

NH
PMs
Pb

Cd

Hg

NO

SQ
NMVOC

NHs
PMes
Pb
Cd
Hg

kt

kt
kt

kt
kt

kt

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

23.91

7.40
0.11
0.29
8.76

141

1.38
0.00

0.93

0.02
0.00
0.00

1990
0.0%

0.0%
0.0%

0.0%
0%
0%
0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
0%

0.0%

0.0%

15.16

4.67
0.07
0.19
1431

1.34

171
0.00

1.05

0.03
0.00
0.00

1995
0.0%

0.0%
0.0%

0.0%
0%
0%
0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
0%

0.0%

0.0%

10.34

3.20
0.05
0.13
12.91

0.94

1.35
0.00

0.76

0.02
0.00
0.00

2000
0.0%

0.0%
0.0%

0.0%
0%
0%
0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
0%

0.0%

0.0%

9.21
2.84
0.04
0.12
12.76
0.86
1.09
0.00
0.60
0.02
0.00
0.00

2005
0.2%

0.0%
0.4%
0.0%
0.0%
0%
0%
0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

9.04
2.80
0.04
0.12
10.27
0.37
0.86
0.00
0.47
0.02
0.00
0.00

2008
0.5%

0.0%
0.7%
0.0%
0.0%
0%
0%
0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

9.55
2.96
0.05
0.12
8.57
0.42
0.69
0.00
0.37
0.02
0.00
0.00

2009
0.5%

0.0%
0.9%
0.0%
0.1%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

9.03
2.79
0.05
0.12
7.43
0.37
0.60
0.00
0.32
0.02
0.00
0.00

2010
0.6%

0.0%
0.9%
0.0%
0.1%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

8.37
2.59
0.04
0.11
6.56
0.06
0.53
0.00
0.28
0.02
0.00
0.00

2011
0.5%

0.0%
0.8%
0.0%
0.0%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

8.19
2.52
0.04
0.11
6.19
0.09
0.48
0.00
0.25
0.02
0.00
0.00

2012
0.4%

0.0%
0.7%
0.0%
0.0%
0%
0%
0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

8.81
2.70
0.05
0.11
5.55
0.08
0.40
0.00
0.21
0.01
0.00
0.00

2013
0.5%

0.0%
0.8%
0.0%
0.1%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

7.53
231
0.04
0.10
4.84
0.05
0.34
0.00
0.17
0.01
0.00
0.00

2014
0.6%

0.0%
0.9%
0.0%
0.1%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

7.33
2.25
0.04
0.09
4.27
0.04
0.30
0.00
0.15
0.01
0.00
0.00

2015
0.6%

0.0%
0.9%
0.0%
0.1%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

6.82
2.08
0.04
0.09
4.05
0.04
0.29
0.00
0.14
0.01
0.00
0.00

2016
0.8%

0.0%
1.1%
0.0%
0.1%
0%
0%
1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%

6.13
1.87
0.04
0.08
4.21
0.05
0.29
0.00
0.14
0.01
0.00
0.00

2017
0.8%

173.1%
1.0%
0.0%
0.1%

0%
0%
1%
0.0%
2.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0%
0.0%
0.0%
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3.12 Quality Assurance/Quality Control

The time series spreadsheet system developed for individual categories, together with direct linking

to the energy balance, allows for simple and efficient checking of activity data, emission factors,
annual emissions and aggregated totals. Yaayear ctanges immediately highlight any omissions,
anomalies or internal errors. Initial checks are conducted by the inventory compiler as part of the
calculation process, which is followed by a second check and completion of the QA/QC sheets which

are integral tothe calculation workbooks by another member of the inventories team. @rossks

are performed for fuel data against the available supplementary sources for categories, such as 1Ala
Public Electricity and Heat Production and some industrial processds, maintaining consistency

with fueluse application in the estimation of GHG emissions. When new versions of the COPERT
Y2RStf INBE AYOUNRRddzOSR T2NJ Ol f OdzA F GA2ya Ay m! oo
to compare with the current$ I NE I yR (GKS OdzZNNBy G &SI Nna | OGAQAd
model to compare with the previous year. This allows firstly for identification of changes due to the
model, and secondly for identification of changes due to the activity data.

3.13 Planned Improvements

The nature of the substances covered in transboundary emission inventories and the diverse range of
sources involved, many of which are unintentional or uncontrolled releases, inevitably result in
estimates that can be highly undain. There is heavy reliance on default emission factors made
available through the Inventory Guidebook or other references, which are often based on limited
information or which can only be applied in a limited or aggregated way because the necessary
detailed activity data are not available. For some substances and categories, the emissions must be
estimated in an indirect way, such as on a-papita basis, which adds further to level of uncertainty.

This submission includatthecks oremission factors &ised on the latest Inventory Guidebook and this

work will continue in future submissiomgth changes made where appropriatéhe inventory agency

plans toaccount more completely for technological improvements over thigettempting to apply

Tier 2 emisi®n factors that refer to different types of stationary combustion appliance for the fuels in
common usage, especially snb-categorieslA4a Commercial/Institutional combustion and 1A4b(i)
Residential combustion. Ireland has investigated the use of Timethod for 1A4bi Residential

emissions of PAHs, PCBs, Cd, Hg, Pb and PCDD/F following a review recomn(¢&dAddi2018

0002. The EU 28 average fuel use and technology type is not reflective of Irish conditions and
technologies and the fueluse/tegh2 £ 2 38 (& LJS &AL AG NB y20 | SFAtlof
inventory for this category.

For category 1A2f Stationary Combustion in Manufacturing Industries and Constructiometialtic
minerals a review recommendatio(iE1A2f20180002 was made to calculate the Cd and Hg
emissions using Tier 2 or Tier 3 metholdss not possible to implement a Tier 2 approach for the
entire sector 1A2f as fuel data is not available for every operation within this category. However, for
the cement sectowith 4 plants, fuel data is available for the years 2005 to 2018 from the EU Emissions
Trading Scheme. Irelamavestigatedan approach foPOPs ithe cement sector for these years using

EFs based on clinker production from Tabl243of the Guidebook 2®. The results of thisre
discussed in section 3.5 Manufacturing industries and Construction (NFR 1A2) and section 3.11
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Recalculations in the Energy secfor 19962017 data. The inventory agency plans to review this
approach for heavy metals for the xtesubmission and will report on the outcome of this investigation
in 2021.The inventory agency will also endeavour to reduce the remaining instances of the use of

y2il GA2y 1S@& ab9¢ o0& LINRPGARAY3I Iy SadAivdirS 2N O

Gbhé¢ Ay TFdzidzNB &dzoYAaaiz2yao

Ireland is investigating the use of Tier 3 plant data for additional pollutants for the single coal fired
plant in Ireland using data returned under PRTR. The results of this work will be available in the IIR for
2021 for 19902019 data.

All emissions associated with the category 1A2g are reported in 1A2gviii, and mobile emissions,
M! HIBAAZ FNB NBLRNISR I a dacyréhflyddRiSeRis &S$udmesl dokb8 NB £
stationary as the energy balance does patvide an estimate for fuels used in mobile machinery. The
inventory agency has tendered research to be undertaken to quantify the extent and amounts of fuel
used by mobile combusticim mobile machinenandthis researchs currently beingarried out aml

will finish by the end of 2020. The outcomes of the project may be implemented for the inventory
submission in 2021 for 1999019 data or if delayed in 2022.

For category 1A3dii National navigation (shipping) Ireland uses a Tier 1 method to estimate NOXx
emissions. Ireland will investigate the feasibility of using a higher Tier approach for this category in its
next submission.

For fgitive emissions frommatural gag(exploration, production, processing, transmission, storage,
distribution and othejy (NFR 1B2b)a review of the reporting under this category is underway in
conjunction with the operator of the natural gas refinehy.response to a question raised during the
2019 NECD revie@E1B2b2017000)> (G KS O2YLIl yeé ¢ KA OKy RidgS@Gds i S a
CSNXYAYIFEQ LINPOGARSR | aidlFiSYSyd Ay 6KAOK Al Aa
when using a LIDAR system for measuring ambient NMVOC emiskiglasd is currently
investigating the use of existing information aboutkage from greenhouse gas fugitive reporting to
UNFCCC to estimate NMVACis expected that fugitive losses of NMVOC from pipelines and
distribution systems will be estimated and included in reportingtier2021submission

Flaring has occurred at sffore gas facilities in the years 1999 and 2001 only, during commissioning
of new wells. Only GHG emissions are reported in Ireland's inventories. It is planned to review
information on fugitive emissions from natural gas flaring and report emissiorisfdlutants where
appropriate in the next submission. Ireland has Xstwre gas refinery (offshore wells are on the
seabed) which commenced operation in late December 2015, which had flaring epis@fd.5 and

in 2017. The emissions associated witadé flaring episodes will be included in the next submission.

Review recommendations and responses are included in this report as Annex H.

3.14 Memo ltems

The memo items of the NFR reporting format refer to activities for which the emissions are excluded
from national totals. The use of fuels in domestic and international aviation (cruise phase) and marine
bunkers are the most important of these activities. Some of the associated emissions, particularly from
international aviation, are increasing very rdiyi and it is therefore important that they are closely

Environmental Protection Agency 68

)

ai



monitored for comparison with other sources and for the benefit of the international organisations
that will have to develop control strategies for them in the future. The estimation of emissions for
memo items is described here because they are calculated as part of the general estimation
procedures for the Energy sector.

The national energy balance sheets include marine bunkers as a specific item and the emissions may
be calculated directly. The apmach used to for the cruise element of aviation is explained in Section
3.6.1 and this data is provided to SEAI for inclusion in the national energy balance.

Emission factors for international cruise aviation and navigation are documented in Tables€.19 a
C.29 of Annex C.
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Chapter Four

Industrial Processes and Product Use

4.1 Overview of the Industrial Processes and Product Use (NFR 2) Sector

The Industrial Processes sector has historically not been a large source of emidsaardnindeed,

major industrial processes within the chemical sector and metal production that are common to many
other developed countries have never been part of the economy in Ireland. Hence, many of the
production processes within this sector are mekevant to the inventories of air pollutants in Ireland.
Also, of note is the fact that for a number of pollutants, it has not been possible to separate emissions
from the combustion of fuel within industry and those associated with production proceBeesll
industries, fuelbased estimates of emissions have been collated and are reported under NFR Sector
1A2 (Manufacturing Industries and Construction). Where specific information is available in relation
to process emissions as distinct from thoseoasasted with fuel combustion, they are reported under
NFR Sector 2 (Industrial Processes and Product Use) and are discussed in this chapteof thesest
cases, processpecific information is sourced from Annual Environmental Reports, which form part
of the reporting obligations under IPRED permits in Ireland. In some cases, production data
(estimated and/or calculated) are also used where available.

Relevant subcategories under Mineral Products (2A), Chemical Industry (2B), Metal Production (2C),
Solvent and other product use (ZIH) and Other Production Processes (2L) for which process
emissions of various pollutants are reported under Industrial Processes and Product Use in Ireland are
described in the following sections.

4.2 Mineral Products (KRR 2A)

¢CKS AYRAZAGNRAIFIf LINPOSaasSa FT2NJ gKAOK Sadandéri Sa | N
NFR 2.A are as follows:

2.A.1 Cement Production

2.A.2 Lime Production

2.A.3 Glass Production

2.A.5.a Quarrying and mining ahinerals other than coal

2.A.5.b Construction and demolition

2.A.5.c Storage, handling and transport of mineral products
2.A.6  Other mineral products

4.2.1 Cement Production (NFR 2A1)

Cement manufacture is a major mineral industry. During cememtufzacture, raw materials, such as
limestone, are finely ground and then transformed in a kiln at high temperatures (calcination) to
produce clinker. Gypsum is then blended with clinker to produce cement. The combustion process in
the cement kiln is an inggral part of the production process, where the fuel ash becomes part of the
cement clinker. It is therefore not possible in most cases to distinguish the process and combustion
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emissions from one another. As a result, because most of the pollutants dedinan the fuels used,
emissions are generally reported under NFR Category 1A2fr(iétailic minerals) and notation key
IE and\NAarereported under 2A1 for these pollutants.

There are at present four cement plants in Ireland, all of which use thkildrprocess, and they are
currently fuelled by coal, petroleum coke and fuel with meat and bonemeal solid recovered fuels
(SRF) and tyre derived fuelsioainerated at three of the four plant&.iterature sources, in particular,

the EMEP/EEA Guideok (20B), provide some POP emission factors on an ovegraihs of pollutant

per tonne of clinker produced basis. The guidebook states that these emissions are allocated to
combustion in cement manufacture and so emissions of POPs are reported as ¢éfefmory 2A1
These emission factors have been used to determine the total emissions from cement plantsd-uel
data are available from plant operators as part of their reporting requirements under the EU ETS
(Directive 2003/87/EC)Residual fuel not wl in the cement manufacture sector but in other
manufacturing industry in 1A2f is calculated anghigsions from fuel use are calculated using
combustion emission factors 1A2f, while the fuel use data from cement manufacture is removed to
ensure theres no double counting.

4.2.2 Lime Production (NFR 2A2)

¢tKS fAYS LINRPRdAZOGAZ2Y LINRPOSaa Ay@2f @3S topridBce INRA Y RA
gKI G A& O2YY2yteé GSN¥YSR aljdzAO1ftAYSeE o6/ Fthod LG Ol
a process called slaking, to produce slaked lime (CaOH), which generates large amounts of heat and
steam. The finished product can then be packaged and distributed for use. Currently, there are two

lime plants in Ireland and a third that operated until 1999is understood that all three utilised

limestone quarries and kilns to burn the limestone raw material. The nature of the fuel used and the
abatement in place varies from plant to plant.

Process emissions from lime production are obtained as therdiftee between total emissions on a

GLISNJ dzy A0 LINPRdAzOUA2Yé Ol aA& FYyR GK2a$sS SaidAavYldSR
FdzSt O2Y0dzaGA2y SaluAYldSa 2F Syraaaizya ¢gSNB 3ISy
LINE RdzO (i A 2 yirerefdrd all Endissidong/ fRom lime production are assumed to be included in

those reported within Sector 1A2ind notation key IE is used for 2A2

4.2.3 Glass Production (NFR 2A3)

The manufacture of glass was not a predominant industry in Ireland, biemitgd to three sub-

sectors: lead crystal, container glass, and glass wool. The only container glass plant closed in 2002,

one of the lead crystal plants closed in early 2006, the glass wool plant closed in 2008 and the last one,
(second of the two) leadrgstal plant closed in 2009. Therefore, after this periedhissions of all
pollutantsareNE L2 NI SR Fa WbhQ 6y20 200dz2NNAY3IO D ¢KS LI2ff
have been made are particulate matter (TSP MM, BC) priority metals {7 Cd and Hg), other

metals (As, Cr, Cu, Ni, Se and Zn), and PCDD/F. In additietierfuetl emissions from the glass

industry for 19962009 are already accounted for within the Manufacturing Industries and
Construction (1A2) sector.
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Metal emissions aaoccur from glass processes from the metals contained in fossil fuels burnt to melt
the glass and from metal additives to the glass. Metal emissions from industry fossil fuel use are
accounted for within NFR Sector 1A2g (Other Manufacturing Industries)miBtals emitted from

glass production processes depend on the type of glass produced. Lead oxide and sometimes arsenic
trioxide are used in the production of lead crystal glass and both metals can be emitted to air. Selenium
and chromium compounds are e as colouring agents for container glass. Metal compounds are not
believed to be used to any great extent in the production of glass wool. Of the glass processes outlined,
all the plants were regulated under Integrated Pollution Prevention Control [E¢tCéds. Therefore,

there is some information available from their AERs until they closed. Other licence information
includes some details of plant design and operation, including capacities, fuel types and operating
hours. In addition, confidential inforation in relation to production statistics has also been supplied

to the inventory team.

Emission data for individual metals reported in AERs are limited to Pb emissions from the two lead
crystal installations. These data have been used to estimate emsssib Pb from lead crystal
production, while emission factors are used for the other glass processes. Literature emission factors
are used from the Inventory Guidebook (EMEP/EEA9R&Id, where deemed more appropriate,
emission factors from the UK Natiain Atmospheric Emissions Inventory (NAEI) database. The
emission factors used are presented in Table D.1, Annex D. Total emissions for each metal from glass
production are presented in Table 4.2.

Emission estimates from particulate mattare included in he inventory inthis submission. The
methodology uses confidential production data and emission factors from the Inventory Guidebook
(EMEP/EEA 29). The emission factors used are presented in Table D.1, Annex D.

The potential for PCDD/F emissions frafass production is generally low because of the long
residence times in higtemperature conditions, although chlorine can be introduced via fuels and raw
materials, and therefore there is some potential for PCDD/F emissions. However, in the plants in
Ireland, the main energy sources used were gas and electricity, and therefore PCDD/F emissions from
fuel combustion were likely to be low. The information on abatement technology is uncertain for the
glass manufacturing plants in Ireland. The URS Dames &eM@600) PCDD/mventory report

implies that one furnace would be fitted with abatement by 2005, but it is assumed that this is the
large facility that closed in 2002. IPPC licence information implies that the environmental performance
at the glass woollpnt was improved in 1999, but the nature of the improvements is not clear.

Emission factors for PCDDdre provided in the UNEP Toolkit (2013) for two different classes of

Tl OAf A (FEQ/t of glass predlicedl for a facility with no dust control, ang n m pTEQ/tDf L

glass produced for a facility with abatement. However, there have been improvements in
SYGANRYYSyYyGlf LISNF2NYIFyYyOST (KSTRFIE dBIto dstindte SY A a &
SYAaaArzya Ay MphpnI ¢A GFKEQLINA00YURE DAMBSIONGEE, 200D) aldld2 1 D\
gAGK | adzoaSl dzSy i -TRY 6y\eBOB &vBen the comaiher plant hadacloded) and
remaining at this level up to 2009 when the last plant ceased its operation. Dioxin and furan emission
estimatesfor glass production are presented in Tabl#&.4.
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Table 4L. Emission Time Series from Glass Production

Year 1090 1994 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2018
TSP (1) 2256 2256 2256 21.88 2220 1404 562 544 601 621 607 508 001 NO NO
PMo(t) 2008 2008 2008 1948 19.76 1247 495 479 530 547 535 447 001 NO NO
PMs(t) 17.68 17.68 1768 17.15 17.40 1098 437 423 467 482 471 394 001 NO NO
BC (1) 010 010 010 009 009 009 009 008 009 010 009 008 000 NO NO
As (kg) 1757 1757 1757 1755 1756 887 017 016 018 018 018 015 NA NO NO
Cd (kg) 744 744 744 741 742 383 023 022 025 026 025 021 NA NO NO
Cr (kg) 2390 2390 2390 2369 2379 1276 165 160 177 185 180 150 NA NO NO
Cu (kg) 170 170 170 149 159 166 165 160 177 185 180 150 NA NO NO
Pb (Mg) 310.77 310.77 310.77 31055 310.65 223.73 136.72 136.66 128.90 8852 96.78 9646 7.91 NO NO
Hg (kg) 058 058 058 051 054 057 056 055 060 063 061 051 NA NO NO
Ni (kg) 18.46 1846 1846 1825 1835 1122 402 396 400 336 346 316 014 NO NO
Se (kg) 90.11 9011 9011 90.10 9011 4511 011 041 012 012 012 010 NA NO NO
Zn (kg) 33.47 3347 3347 31.07 3221 33.03 3297 3234 3357 3032 30.63 27.13 0.80 NO NO
PCDD/F (g |

TEQ) 054 039 039 026 017 041 001 002 001 001 001 001 000 NO NO

4.2.4 Quarrying and Mining of Minerals Other than Coal (NFR 2A5a)

Emissions of Ph TSP and PMhave been estimated for all years of the tirmeries 19902018.
Activity data was taken from national statistics from t@&QOand emission factors from Chapter
2.A.5.a, Table 3.of the guidebook (EMEP/EEA, 2D1Activity data and emissions are presented in

Table 42.

Table £ Quarrying and mining of minerals other than coal (2.A.5.a)

Activity Data 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Metallic

minerals Mt 2.68 2.60 3.49 4.65 4.23 4.28 4.18 4.21 3.82 3.66 3.40 2.60 2.31 2.31
Nonmetallic

minerals Mt| 28.82 2681 63.10 9446 5797 3797 3452 30.78 3249 3168 33.63 42.08 4509 45.09
Emissions

factors

TSP g/t | 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00 102.00
PM10 g/t| 50.00 50.00 50.00 50.00 50.00 5000 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
PM2.5 glt 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Emissions

TSP kt 3.21 3.000 6.792 10.110 6.344 4310 3.947 3569 3.704 3.605 3.777 4558 4.835 4.835
PM10 kt 158 1.470 3.330 4.956 3.110 2.113 1935 1.749 1816 1.767 1.852 2.234 2370 2.370
PM2.5 kt 0.158 0.147 0.333 0496 0.311 0.211 0.193 0.175 0.182 0.177 0.185 0.223 0.237  0.237

4.2.5 Construction and Demolition (NFXA5Db)

Emissions of Pp4, TSP and PM10 have been estimated for all years of the time series 20880
Activity data was taken from national statistics from tB8Cand the US EPA Tier 1 methodology and
emission factors from Chapter 2.A.5.b section 3.2 of the guidebook (EMEP/EBA T2@lemissions

are presented in Table 3.

Table 8 Construction and Demolition (2.A.5.b)

Emissions 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
TSP kt 1.74 1.93 1.55 6.25 7.97 12.49 0.53 0.74 1.85 1.17 1.38 1.15 3.27 0.97
PM10 kt 0.52 0.58 0.47 1.87 2.38 3.73 0.16 0.22 0.55 0.35 0.41 0.34 0.98 0.29
PM2.5 kt 0.052 0.058 0.047 0.187 0.238 0.373 0.016 0.022 0.055 0.035 0.041 0.034 0.098 0.029
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4.2.6 Storage, Handling and Transport of Mineral Products (NFR 2A5c)

Emissions of PMhave been estimated for all years of the time series 12908. Activity data was
taken from national statistics from the Centisthtistics office and emission factors from Table 3.4
Chapter 2.A.%. of the guidebook (EMEP/EEA, 2D1Activity data and emissions are presented in

Table 4.

Table 4 Storage, handling and transport of mineral products (2.A.5.c)

Activity Dat 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014

2015

2016

2017

2018

Metallic
minerals
Nonmetallic
minerals
Emissions
factors
PM2.5
handling

Mt 4.65 4.23 4.28 4.18 4.21 3.66

Mt 94.46 5797 37.97 3452 30.78 31.68

ot 0.60 0.60 0.60 0.60 0.60

Emissions
PM2.5
handling t

0.00002  0.00002 0.00004 0.00006 _0.00004 0.00003 0.00002 0.00002 0.00002 0.00002

3.40

33.63

0.60

0.00002

2.60

42.08

0.60

0.00003

2.31

45.09

0.60

0.00003

0.00003

4.2.7 Other (NFR 2A6)

The industrial processes included within NFR Sector 2A6 are Bricks and Ceramics Production and
Asphalt Production. Each of these subcategories is described in the following sectemssiof the

pollutants for which emission estimates are made.

4.2.7.1 Bricks and Ceramics Production

The production of bricks and ceramics is a small sector in Ireland with a total of foulid&¥ed
facilities in operation. Emission estimates ardyomade for PCDD/&s there are no data available in
relation to process emissions of other pollutants and, furthermore, they are expected to be negligible
(AEAJ/CTC, 2008). Direct production information in relation to the bricks and ceramics sector is not
available; however, raw material input data are provided by the companies under the EU ETS. For the
purposes of inventory estimates, as a wetalse scenario it is assumed that raw material input equals
product output. Emission factors are sourced from thEP Toolkit (2013) in which two classes of

Tl OAtAGESE

I NB -¢20deXdiS 2{FS FWAORH LINR RdzOSR F2NJ |

FI OAt

I-TEQ/t of brick produced for a facility with abatement. The URS Dames & Moore (2000) report
suggests angéA A a4 A 2y T I OUERDNIWHCH is thetamaevage>oBtheliwo emission factors, and

this value, has been used across the time series. The UNEP Toolkit (2013) does not include emission
factors for ceramics production and therefore the emission faaiobficks is also applied to ceramics
production. Dioxin and furan emission estimates for bricks and ceramics production are presented in

Table 45.

Table 4 Dioxin and Furan Emission Time Series from Bricks and Ceramics Production

Year 1990 1995 2000 2005 2009

2010 2011 2012 2013 2014 2015 2016 2017 2018

Bricks production

PCDD/F (mgTEQ) | 12.14 13.02 1538 1534 180 174 248 0.08 0.07 NO 162 284 332 355

Ceramics

production

PCDD/F (Mg'EQ) NO NO NO 0.032 NO NO NO NO NO NO NO NO_ NO NO
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4.2.7.2 Asphalt Production

Ly GKS O2yUGSEG 2F (GKA& Ay@Syidi2NRBI (GKS GSNXY 4l &L
O2y Gl Ay @GFNBAY3A FY2dzyda 2F | 33INBIFGSS adgane® (2 0d
to be a heavy oil tar product which is used at elevated temperatures particularly in roofing materials
F2N) a2YS O0dZAf RAYIEAD / dZNNByiGfesx 2yfeé t/55kC SYAa:
air pollution inventory.

Information in reldion to the production of asphalt in Ireland is sourced from the European Asphalt
Pavement Association (EAPA, 202@07, 2012, 20162018, which generates an annual report
outlining the quantity and end use of asphalt produced in European countriesu€trod data are
available from 1994 onwards, with pf®94 production estimates assumed to be equal to those in
1994. The production levels until 2006 show an upward yeeyear trend due to increased road
building in Ireland, from 2007 to 2014 the trem@s decreasing but a slight increase is seen from 2015
to 2018.

In Ireland, bag filters were fitted to most asphalt production facilities prior to 2000 and it was
suggested that all facilities would have bag filters by 2001 (URS Dames & Moore, 2000NEme
¢22ft1AG Oonwnmo0v 3IAGSAE | NI y 3 S-TEQI aspheitipiodused. \Giveh | O (i 2 N.
the above information, the emission factor for PCDB/RR Y | & LIKI f (i LINHFEQIZSG A 2y 2
adopted for 1990. A linear decrease inthe enfisgi FI OG2NJ A& ( KSVYTEQ/tdon dzY SR
HAannI FyR F FdzNIKSNI £ Ay SI-TER/RS BANSBd o D02ATae emidsionlzY SR
FILOG2NI A& | &a dZvEQRfrom 20030a8d omw@rdsn Dioxir ahd furan emission estimates

for asphalt production are presented in Tableb4.

Table 4 Dioxin and Furan Emission Time Series from Asphalt Production

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

PCDD/F (mgrEQ)| 1540 922 111.7 238 231 161 126 133 16.1 12.6 133 133 147 144

4.3 Chemical Industry (NFR 2B)

The chemical industry is not a dominant industry in Ireland in relation to industrial processes and is
not an important source of emissions. The only source of emissions for which estimataslaied
are NQ emissions from Nitric Acid Production for the years 12002

4.3.1 Nitric Acid Production (NFR 2B2)

Nitric acid is used as a raw material mainly in the manufacture of nitrbgsrd fertiliser. It may also

be used in the production addipic acid and explosives, for metal etching, and in the processing of
ferrous metals. In the manufacture of nitrogenous fertilisers, the Haber Bosch process is utilised in
which NH is made by combining nitrogen from the air with hydrogen from natural grad water,

using the energy from the gas and a catalyst. Nitric acid is produced by burning (oxidisingy the NH
over a catalyst. The nitric acid is combined with more ddHroduce ammonium nitrate, which is
solidified into granules or bealike prillsfor application to land using a fertiliser spreader. Up to its
closure in 2002, there was one such plant in Ireland, which utilised the above process to produce
calcium ammonium nitrate and other nitrogenous fertiliser blends. The inventory agency received
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direct correspondence from the plant in relation to the quantities of nitric acid produced and the
measured emissions of NCEmission estimates and associated activity data fox é@ssions from
nitric acid production are presented in Tabl& 4Abatemat measures were installed at the plant in
the mid-1990s and they are reflected in emission estimates from 1995

Table 4 Nitrogen Oxides Emission Time Series from Nitric Acid Production

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Nitric acid (kt) 338.8 260 260 260 260 260 260 260 260 260 260 260 130
NQ (kt) 1680 1672 1823 0.960 0.280 0.28¢ 0.28¢C 0.28C 0.28C 0.28C 0.303 0.374 0.1871

4.4 Metal Production (NFR 2C)

This category includes a wide range of processes such as primary and secondary istaeand
production, aluminium production and other nearrous production. In this category, emissions are
estimated for the following subcategories and pollutants:

2C1 Iron and Steel ProductionAs, Cd, Cr, Cu, Hg, Ni, Pb, Se, Zn, PCDD/F;
2C2 Ferroalloys Productiog As, Cd, Cr, Ni, Pb, Zn, HCB,;

2C3 Aluminium Productiort Zn;

2C5 Lead productiorg Pb;

2C7 Other metal productiorg Cd, Cr, Cu, Ni, Pb, Zn;

Ireland is amajor European producer of Zn and Pb ores. The preparation of Pb and Zn concentrates
does not produce emissions and the concentrates are exported for further processing.

4.4.1 Iron and Steel Production (NFR 2C1)

This sector covers the manufacture of irand steel, an energintensive process likely to generate

high emissions to air from the use of furnaces and sintering processes, as well as the manual handling
of the raw material to finished goods, which can include hot and cold rolling, and turningjrtgm

and cutting of metal to reach a desired end product. Steel production in Ireland has been limited to a
single large electric arc furnace installation, which closed in 2001 but was operational throughout the
LISNA 2R wMddbnbHanmd hy $n opekatioh Eontribdingy riedidible MdBovrit afy S R
SYrAaairzya FFGSNI GKS fINBS LIXIydiQa Of2adaNBd ¢KS
mainly from recycled scrap steel. It received an IPPC licence to operate just months before its closure,
therefore no AERs were filed by the plant. However, some emission testing was carried out with
respect to heavy metal emissions as part of its licence application.

Heavy metal emission estimates have been calculated using the aforementioned emission testing
results for Cd, Cr, Pb, Ni and Zn, whilst for the remaining pollutants (i.e. As, Cu, Hg, and Se) Inventory
Guidebook (EMEP/EEA, 2)Emission factors have been used, assuming no abatement at the plant.

The emission factors used are presentedin TablED.3 Yy SE 5&® 9YA&daA2y SadAYl
time series are shown in Table84Metal production data are available from the site for the period

Mddn b H AN MBMprodudtionlaéiBned to be equal to that in 1994. Emission estimates are
calculatedby multiplying the production data by the relevant pollutant emission factor and assume

that no abatement was in place at the plant.
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Table 8Emission Time Series from Iron and Steel Production

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
As (1) 0.130 0.117 0.103 0.130 0.106 0.124 0.136 0.135 0.143 0.134 0.144 0.060 NO
Cd (9 0.216 0.194 0.170 0216 0.176 0.205 0.226 0.223 0.237 0.222 0.239 0.099 NO
Cr(® 1.428 1.284 1126 1.428 1.165 1.358 1.494 1.476 1.568 1.467 1.577 0.657 NO
Cu () 0.023 0.021 0.018 0.023 0.019 0.022 0.024 0.024 0.025 0.023 0.025 0.011 NO
Pb (1) 1.753 1576 1.382 1.753 1.430 1.667 1.834 1.812 1.925 1.802 1.936 0.807 NO
Hg (kg) 3260 29.30 2570 32.60 26.60 31.00 34.10 33.70 35.80 3350 36.00 1500 NO
Ni (1) 2694 2421 2124 20694 2198 2562 2.818 2785 2.958 2768 2.975 1.240 NO
Se (1) 0.007 0.006 0.005 0.007 0.005 0.006 0.007 0.007 0.007 0.007 0.007 0.003 NO
Zn (1) 2775 2494 21.87 2775 2264 2638 29.02 2868 3047 2851 3064 1277 NO
PCDD/F (TEQ)| 0.743 0.891 0.783 0.990 0.810 0.942 1.035 1.023 1.086 1.017 1.092 0.462 0.012
PCBs (kg) 0619 IE IE IE IE IE IE IE IE IE IE IE IE
Blalp (t) NE NE NE NE NE NE NE NE NE NE NE NE NE

Electric arc furnaces are significant sources of PGisoverall approach to report emissions of POPs
from the iron and steel category has been to account for emissions from fuel combustion within Sector
1A2a, with the process emissions reported (where possible) under Sector 2C1, which have been
estimated uing the approach described with respect to Cement Production (2A1). Emission factors
based on per unit production were used to calculate initial estimates of total emissions. These factors
are sourced from the Inventory Guidebook (EMEP/EEA9)20hedifference between estimates
determined on this basis and those reported for fuel combustion sector 1A2a is then reported in sector
2C. Emission estimates for the sector are presented in TaBl&# 2 NJ t / 55k C®
(included elsewhere) issed for HCB emissions for years 12902 andthe notation keyNO is used

for the years 20032018. Emissions of HCB are reported and accounted for under NFR 1A2a as it has
not been possible to separate process and fuel combustion related HCB emissitiesgeriod 1990

2002 for which there was an iron and steel industry in Ireland.

4.4.2 Ferroalloys Production (NFR 2C2)

¢KS y2it

This sector covers several secondary sites engaged in iron and steel manufacture. Two types of
installation are distinguished. The fitgpe covers installations involved in the manufacture of ductile

iron for use in street furniture, public benches, waste bins and manhole covers, and the second is the
manufacture of cast iron for appliances. The process of creating ductile iron utlisetsic arc
furnaces to smelt the raw materials, iron and magnesium. In the manufacture of cast iron, ferrous and
non-ferrous metals, including scrap metal, are used within the process. Since 1990, there have been
three relevant facilities in Ireland. Due a change in operations, one of these plants reported
negligible emission estimates from 2003 onwards; one facility closed in 2014 leaving a single operating

facility from 2014 onwards.

A number of the larger metal processing sites are regulated uheBC. Some metal emission
estimates and particulate emission estimates have been reported in AERs; however, not all
installations report emissions in all years. In some cases, only production data and emissions of TSP
are available. Where production dataly were provided by the plant operator, they were used to
calculate emissions of TSP using USEPA factors for dust emissions from abated/unabated iron foundry
cupola processes. Estimates for metal emissions were then obtained from the TSP estimatesbased o
Inventory Guidebook (EMEP/EEA, 20Must composition data for foundry dust. Abatement
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techniques are also taken into account in emission calculations at a-gpecific level, where this
applies. Emission estimates of HCB for the time series-1996are presented in Table @.The only
source of HCB is the secondary manufacture of aluminium, for which the Inventory Guidebook
(EMEP/EEA, 20}indicates a factor of 5 g/t of aluminium. This factor has been used to estimate HCB
emissions across the timesises until use of the HAkAsed cover gas was banned in 1996 and
emissions are reportedsing the notation key N€@r years after 1996.

Estimates for TSP, R§yIPMs and BC have also been made for this categastal Particulate Matter

data reported inAERs were used to estimate emissions from TSP. Fractionation profiles based on the
emission factors within the Inventory Guidebook (EMEP/EE®) 20dre used to estimate PN PM s

and BC emissions.

Where production data are not available, TSP estimateve been used to estimate metal production
across the time series using the BiPRO waste report (200&Y, POPs like PCDD/F, PCB and PAHSs are
reported under fuel combustion sector 1A2b. The HCB emission factor used is presented in Table D.3,
Annex Dand process emission estimates for the 199®6 time series are presented in Tabl8.4.

Table 2Emission Time Series from Ferroalloys Production

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
TSP (Mg) 7057 7057 557 132 193 128 066 029 0.64 NO NO 0.0002 0.0002 0.0002
PMo(Mg) 5099 5999 474 112 164 109 056 024 054 NO NO 0.0002 0.0002 0.0001
PM.s(Mg) 4234 4234 334 079 116 077 039 017 038 NO NO 0.0001 0.0001 0.0001
Cr (Mg) 0.252 0.252 0.019 0.005 0.007 0.004 0.002 0001 0.002 NO NO NO NO NO
As (Mg) 0.069 0.069 0.005 0.001 0002 0.001 0001 0000 0.001 NO NO NO NO NO
cd (Mg) 0.0325 0.0325 0.0028 0.0006 0.0013 0.0076 0.0004 0.0002 0.0004 0.0001 0.0001  NO 0.0001 0.0000
Ni (Mg) 0.115 0.115 0.008 0.002 0.003 0.002 0.001 0.000 0.001 NO NO NO NO NO
Pb (Mg) 1712 1712 0183 0031 0047 0035 0016 0.007 0015 0.0001 0.0001  NO 0.0000 0.0000
Zn (Mg) 1.407 1.407 0345 0.022 0.040 0041 0011 0005 0.011 0.0001 0.0001 0.0001 0.0000 0.0000
?ES;D/F & IE IE IE IE IE IE IE IE IE IE IE IE IE IE
HCB (kg) 40.000 40.000  NO NO NO NO NO NO NO NO NO NO NO NO
PCBs (kg) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B[a]p (Mg) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4.4.3 Aluminium Production (NFR 2C3)

Ireland is an important producer of alumina at one large plant using the Bayer process (extraction of

AIG; using NaOH). The production of alumina using the Bayer prooessnot giveise to significant

metal emissions and therefore process emissions are not estimated for this source. Ireland has some
secondary aluminium processing for which estimates of Zn have been made following reports from

the plant involved. The plant closed lste 2006 and therefore estimates are only provided for the
MppnbHunannce GAYS aSNARSE a4 LINBaSyadSR Ay ¢lofS nomw
therefore estimates were made using PM as an indicator. The UK NAEI emission factor oft2s725 g

then applied (Table D.3, Annex D).
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Table 4AEmission Time Series for Zinc from Aluminium Production

Year 1990 1995 2000 2001 2002 2003 2004 2005 2006
Zn (t) 0.029 0.029 0.029 0.029 0.043 0.019 0.026 0.011 0.011

4.4.4 Lead Production (NFR 2C5)

A significant quantity of Lead is mined in Ireland, but such mining is assumed not to be a significant
source of emissions to air. Estimates at facility level of Lead emissions have been obtained from AERs.
Emission estimates for the time series gresented in Table 411and are reported as not occurring

since 2009.

Table 4.1Emission Time Series for Lead Production

Pollutant (unit) 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Pb (kg) 7.845 7.845 7.845 7.845 0.01& 0.008 0.013 0.006 0.025 0.034 0.030 NO

4.4.5 Other Metal Production (NFR 2C7)

This category covers all other metal manufacture and manipulation, including any emissions from the
mining of raw materials. A significant quantity of Zn is mined in Ireland, butrauthg is assumed

not to be a significant source of emissions to air. Ireland has a humber of small aluminium casting
companies in addition to facilities for wire manufacture and the manufacture of refined or secondary
Pb and Cu products, as well as a neméf Zn galvanising plants.

Estimates at facility level of the heavy metals Cd, Cr, Cu, Ni, Pb and Zn have been obtained from AERs
with respect to these secondary metal operations. Emission estimates for the time series are
presented in Table 421 Emisins arise fronB plants in the latter parts of the time series and are
therefore very sensitive to changes in activity of individual plants.

Table 42Emission Time Series for Neerrous Metal Production

Pollutant Units | 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Cd (kg) kg 002 002 002 002 002 NO 020 020 020 020 010 NO 0.0 0.10
Cr (kg) kg | 15.00 211.00 211.00 256.33 007 NO NO NO NO NO NO NO NO NO
Cu (kg) kg 318 318 318 2227 NO NO NO NO NO NO NO NO NO NO
Pb (kg) kg 015 015 015 9585 002 NO 030 030 040 041 030 020 030 0.17
Ni (kg) kg | 8200 8200 8200 497 NO NO NO NO NO NO NO NO NO NO
Zn (kg) kg | 233.00 233.00 233.00 121.28 4.34 310 0.30 0.30 2235 150 030 0.30 0.30 0.21

Procesemissions of POPs (where applicable) are included in combustion emissions and reported as
included elsewhere (IE) for category 2C7.

4.5 Overview of NMVOC emissions from Solvent and Other Product Use (NFR
2D-2L) Sector

The emission estimates presented3olvent and Other Product Use (NFRZH) include Domestic
solvent use including fungicides (2D3a), Road Paving with asphalt (2D3b), Coating Applications (2D3d),
Degreasing and surface cleaning (2D3e), Dry Cleaning (2D3f), Chemical Products, Manufdcture an
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Processing (2D3g), Printing (2D3h), Other Solvent Use (Fat, Edible agdilvleroil extraction(2D3i),
Other Product uséUse of Tobacco products and FirewQri@&G) and Food and Beverages industry
(2H2). Emissions are the result of continuing improeat of NMVOC emission estimates for Ireland
through the outsourcing of tendered projects by the EIFAr 2D3c Asphalt roofingt has been
determined that the production of asphalt roofing materials does not occur in Ireland. This category
is reported as 9.

In 2012, the inventory agency commissioned a research project to update the NMVOC emission
inventory for 20062013. This was a follean project to CTC/AEA (2005) and Finn et al. (2001) and
resulted in a revised dataset where new data and methodolduelsbecome available. This approach

was taken in accordance with the Inventory Guidebook (EMEP/EEA 2016) methodology for NMVOC
emissions for Solvent and Other Product Use (NFRLADT he results of this project were provided in

the 2016 submission. Thisgject continued into 2016 and resulted in further improvements to the
NMVOC emission inventory from Solvent Usage.

Emissions data were gathered using a similar methodology to previous approaches. -Bpttiata

was mainly obtained from submissions of AahBnvironmental reports (AERs) which detail emissions

in a variety of reporting formats ranging from the Solvent Mass Balance Summary, Solvent
Management Plan (SMP), Pollution Release and Transfer Register (PRTR), or the Annual Environmental
Report returrs Workbook. In addition, new data sources were used from legislation designed to limit
and report solvent usage (Solvent Directive 1999/13/EC). In conjunction with these data, the number

of operators within each category was estimated using NACE codegguidwy the Central Statistics

Office (CSO) or from expert opinion.

¢t2LbR26Y YSGK2RA 6SNB dzaSR F2NJ I OGAGAGASE y2ia O
Solvent Directive (1999/13/EC). The most significant included the use déhdostrial pants, metal

degreasing and the use of domestic solvents. Input in the form of activity data, solvent usage or VOC
emissions data for each individual activity were collated into spreadsheets. Emissions were estimated

by applying the Inventory Guidebook (EMEPA 20%) methods, default emission factors and general

guidance as appropriate. Scaling up to national level was applied where necelsargmission

factors used are presented in Table D.4, Annex D

Emissions reported in NFR 20format are aggregatedrém the Selected Nomenclature for Air
Pollutants (SNAP) categories. SNAP codes are used in the Inventory Guidebook where sectoral
emission sources and emission factors are provided in this system. Therefore, SNAP codes are adopted
in these categories as é@nsures that reporting of emissions is consistent with the guidebook and
therefore other Parties submissions. Additionally, the use of SNAP codes facilitatessectarhl

analysis of drivers and trends.

For a number of sources, it was not possible toagbreliable countryspecific data (SNAP 060107:

Paint Application: Wood, SNAP 060109: Nadustrial Paint Application, SNAP 060408: Domestic

{2t @Syid asSod ''a | 0O2yaSljdsSyoS 2F d(dKAaz !'Y I|yR
activity data(scaled by surrogate data), were used in the estimation methodology.

Obtaining countryspecific data has been identified as an important issue in the past (Barry, S. and

Regan, B., 2014). While new activity data were obtained for sectors that previelisty upon proxy
sources, a number of sectors are still estimated using proxy information sources. Further reducing the
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dependence of these would require substantial investment, and the improvement that this would
bring over using proxpased data is thoug to be relatively small due to the similarity in lifestyle
behaviour between the countries operating within the gdd in particular the United Kingdorand
therefore a common market place.

The main drivers associated with trends in implied emisfotors relate to reduced solvent content

of products, and paints. The trends in activity data reflect the fact that Ireland experienced rapid
economic growth from the late 1990s to 2007. As a result, there was a substantial increase in the
number of vehites, growth in the number of individual households, and generally a higher per capita
consumption of paints, cosmetics, toiletries, and other solvent containing products. Since 2007, there
has been a rapid economic downturn, which has had a marked impaszirisumption, and therefore
emissions of NMVOC. As economic conditions began to improve emissions have also increased from
2012 to 208.

Figure 4.1 illustrates the overall trend and show&8al per cent increase in total emissions between
1990 (33.0 kbf NMVOC) and 2@&1(456 kt of NMVOC). The main contributor to the trend is sector
2H2 Food and Beverages industwith 179 per cent increase between 1990 and 304and was
responsible for 5& per cent share of emissions from solvent and other productins2018. The
second largest contributor is sector 2D3a (Domestic Solvent Use including fungicides) with a
contribution of 23.9 per cent of emissions from solvent and other product use (having increased by
37.1 per cent since 1990). Sector 2D3d (Coatinglidations) accounted foB.9 per cent in 208
showing a decrease @f3.5per cent between 1990 and 28.
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m Domestic solvent use including fungicides: B Road paving with asphalt

m Coating applications; paint application: m Degreasing

m Dry cleaning H Chemical products

m Printing Other product use (please specify in the IIR)

Food and beverages industry

Figure 4.1 NMVOC Emission Trendfor22 H Ot her Sol vent &8nd Product

Sector2D3a,(Domestic Solvent Use including fungicidisshe seond largest contributor to NMVOC
emissions (Table 431 A Tier 2 method was implemented in this submissibime method uses
population data obtained from the C.S.O and per capita emission factors for product use from the
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Inventory guidebook (EMEP/EEA, 9D This approach was used as the statistics required for the use

of Tier 2b approach were not complete in terms of the product types covered by domestic solvent

use. For Hg no Tier 2 emission estimate is available for fluorescent ibe2019 guidebooloes

y2i 02y dFAYy |y SYAaairzy Fouotw thellindesahdy dréundithese 2 dzZNO S
releases, this source is currently not considered in the Guidebookt KSNBETF2NB> (KA&a SY
applicable.

Sector 2D3b (Road paving with asphaltigsions contribute less than 0.1 per cent of 8@inissions.
Emissions from the sector have decreased8per cent since 1990.

Emissions from Coating applications (2D3d) decreased between 2007 and 2012 before increasing in
2013 and 2014 and decreasiagainfrom 2015to 2017 and reaching their lowest level in 301.78

kt). The main driver of NMVOC emissions from this emission category is the application of decorative
paint (SNAP codes:060103/060104). A number of factors contributed to the ongoingadedn
emissions including; the substantial reduction in the solvent content of paint in recent years to comply
with the DecePaints Directive (EP and CEU, 2004b), a greater awareness of environmental issues from
the general public in addition to the ecomic downturn in Ireland. From discussions with industry,
pressure from some of the larger retailers is noted to be one of the key drivers for the decrease in
solvent use in architectural paint. The sales of wdtased paints have decreased §§.9 per cent
between 1990 and 2@whereas solvenrbased paint sales have decreased By3%er cent over the

same period.

Emissions from 2D3®égreasingilecreased by.09 per cent between 1990 and 281 Emissions
peaked in 1996 at 2.5 kt. The methodologpased on et consumption of solvents (imports minus
exports) provided by the CSO. The analysis showed that the main solvent used in this sector is
DichloromethaneThe reductions are assumed to be driven by improved management practices and
abatement techologies (opertop tanks have been phased out in the European Union as a result of
the Solvents Emissions Directive 1999/13/EC). Emissions from this emission source accotted for
per cent of the total emissions from solvent and other product use ir8201

Data obtained under the reporting requirementstoke Solvent Directive (1999/13/EC) was used to
estimate emissions from 2D3f (Dry Cleaning). Solvent usage, emissions data and national statistics
were used to estimate emissions from this emission saueceissions decreased b§.7per cent over

the 19902018 period. Emissions from 2D3f accounted for@gkr cent of the total emissions from
solvent and other product use in 281

2D3g (Chemical products) accounts for 2.7 per cent of emissions in sahatther product use in

2018. In 1990, this sector accounted for 9.2 per cent. This emission category consists of fourteen
emission sources, however, the majority of the emissions sources contribute very little to the overall
emissions from the Chemigatoducts sector. The diversity within these sectors is very large in terms
of the type of process, the products made and the scale involved. The main driver of emissions from
this emission source is Pharmaceutical Production (SNAP code 060306). Emissmans f
pharmaceutical production accounted f&d.7 per cent of emissions in the 2D3g in B0Emissions

from 2D3g decreased IB9.3per cent between 1990 and 281Emissions decreased as a result of the
introduction of new management practices or through thee of abatement technology (CTC/AEA,
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impact on solvent use and emissions. In addition, large reductions in emissions were found in several
emission soures between 1990 and 281 For instance, emissions reduced significantly from SNAP

code 060303 (Polyureathane Processing), SNAP code 060305 (Rubber Processing). This was mainly a
result of plant closures with the last rubber processing facility closing0ik6.22D3h (Printing)

emissions decreasesB per cent over the 1990 to 2@1 In 208, the sector accounted fd per cent

of total emissions from solvent and other product use. Emissions from this sector increas8diby

per cent in 208. The economic dowarn in Ireland in 2009 may be responsible for the prior decrease

in emissions and a return to better economic conditions may be driving the emission increases in
NEOSYyid eSINE® | 2SOSNE AlQa AYLERNIIyd denty23iS i
Directive (1999/13/EC) and is subject to IPPC licencing where applicable.

2D3i (Other Solvent use) emissions incredsétl Sper cent over the 1990 to 2@ltimeseriesin 2038,

the sector accounted for 8.per cent of total emissions from solvent and other product use. This
emission category consists of 8 sources which include SNAP codes; 060401 (Glass Wool Enduction),
060402 (Mineral Wool Induction), 060404 (Fat, edible and-edible oil extraction), 06(b
(Application of Adhesives and Glues), 060406 (Preservation of Wood), 060407 (Underseal Treatment
and Conservation of Vehicles), 060409 (Vehicle Dewaxing) and 060412 (Other). Application of Glues
and Adhesives contributel84 percent of total emissionsdm solvent and other product use in 281
Emissions from this category have incread&8 per cent between 1990 and 28Hue to increased
consumption of glue products. The methodology for reporting 060404 (Fat, edible aredilde oil
extraction) inclués emissions from 1990 to 281the methodology is a Tier 2 method based on
Oilseed rape crop yield data provided by the CSO and emission factor from the Inventory guidebook
(EMEP/EEA 20}

Emission sources from 2G4 include 060602 (Use of tobacco) &3dBGUse of shoes). Emissions

from SNAP code 060602 (Use of tobacco) has been included in this submission using Tier 2 emission
factor from Inventory guidebook (EMEP/EEA D0&nd excise volumes data obtained frofhe
RevenueCommissionersEmissions fromategory 2G4 accounted for @ Per cent of emissions from

solvent and other product use in 28lnd have decreased 87.1per cent between 1990 and 261

as a large decrease in tobacco consumption was noted in.2018

Sector 2H2 (Food and Beverage indysis the largest contributor (58 per cent in 208) to NMVOC
emissions (Table 39-4.44). Tier 2 methodologies were applied to SNAP codes 040605 Bread, 040607
Production of Beer and 040608 Production of spirits, 040627 Meat frying and meat rendeffeg, co
roasting and feedstock, using activity data from C.S.0O and Eurostat.

4.5.1 Domestic Solvent Use including fungicides (NFR 2D3a)

This subcategory covers SNAP sector 060408. This category addresses NMVOC emissions from the
general use of products coritdang solvents by members of the public in their homes, but does not
include the use of decorative paints. Many domestic products are also used in industry and commerce
and in many cases, it is difficult or impossible to separate total sales into doraestilmdustrial
components. Products that contain VOCs can be divided into a number of categories such as Cosmetic
and Personal Care Products, Household Products, DIY products, Car Care Products, Varnish remover,
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Sealant and fillingggents, Pharmaceuticalréducts Use and Pesticides. In this submission, a Tier 2
methodology was used with p&apita emission factors. This is the recommended approach to use
where product statistics for the use of the Tier 2b approach are not complete in terms of the product
types covered by domestic solvent use. Further study is planned to source appropriate product
statistics. Estimates of NMVOC emissions from domestic solvent use are provided in Table 4.1

Table 4.3NonMethane Volatile Organic Compound Emissions fronsfim8mvent Use

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
kt 7.93 8.14 8.57 9.35 10.25 10.30 10.34 10.37 10.38 10.42 10.48 10.77 10.82 10.87

45.2Road Paving with asphalt (NFR 2D3b)

This sector covers the use a$phalt for road paving and covers SNAP sector 040611. This source is
estimated using a Tier 2 methodology using annual weight of warm and hot mix asphalt used in Ireland
for years 1992018 and the Tier 2 emission factor from the Inventory guidebook (HRER 209).

PM.5 PM10, TSP and BC are estimated for all years-2098 Estimates of NMVOC, RMTSP, Pk

and BC emissions from Road Paving with asphalt are provided in Table 4.1

Table 4 4Emissions from Road Paving with Asphalt (NFR 2D3b)

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC
(kt) 0.04 003 005 005 005 004 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

TSP (kt) 330 255 4350 51.00 4950 3450 2700 2850 27.00 27.00 2850 2850 3150 30.75
PM10 (kt)| 4.40 3.40 5.80 6.80 6.60 4.60 3.60 3.80 3.60 3.60 3.80 3.80 420 410
PM2.5 (kty 0.22 0.17 0.29 0.34 0.33 0.23 0.18 0.19 0.18 0.18 0.19 0.19 0.21 0.21
BC (ki) 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

4.5.3CoatingApplication (NFR 2D3d)

This sector covers the use of paints within the industrial, trade and domestic sectors. The term paint
includes pigmented coatings and clear coatings such as lacquers and varnishes, with the exception of
glues, adhesives and inks. Unless captured on relaad either recovered or destroyed, the solvent
content of paint can be considered to be emitted to the atmosphere. diliicategoriecovered in

this source category are presented below, with the relevant SNAP code in parenthese<o8RAP

not includedbelow are deemed not to occur in Ireland.

Paint Applicatiorg Car Repairing (060102)

Paint Applicatiorg Construction and Buildings (060103)

Paint Applicatiorg Domestic Use (060104)

Paint Applicatiorg Boat Building (060106)

Paint Applicatiorg Wood (0®107)

Paint Applicatiorg Other Industrial Paint Application (060108)
Paint Applicatiorg Other Nonindustrial Paint Applicatio(060109)

Dependent on the SNAFddeof interest, both bottonbup and tofbdown approaches have been used

in emission estimatedVhere there is an absence of counspecific data, pecapita emission factors
derived from a number of EU member states national inventories were used to estimate emissions in
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Ireland using population statisti@s a proxy Further details of the methodogical choices for this
a2 dz2NOS OF 4S3I2NE IINB LINRPGARSR AY . FNNE YR hQwS3l

4.5.3.1 Paint Application: Car Repairing (SNAP 060102)

Activity data was obtained from a number of sources. From ZIIB, sales data was obtained from

a large supplier and data was scaled up based on market share and expert opinion. Data used in 1998
was calculated by Finn et al. (2001), data for 2000 and 2001 was provided by the British Coating
Federation. Data was extrapodal and interpolated for the intervening years using passenger car
numbers reported by the Department of Transport, Tourism and Sport each year (DTT8), 201
9YAaaArzy FLFLOG2NR 6SNB 20GFAYySR dzAAy3d ada2NBSe RIFGLI
default emission factors provided by the Inventory Guidebook (EMEP/EBA&Z@ILwWhere necessary,
emission factors were calculated based on the average decrease in VOC content in known coating
applications. The emission estimate includes thinners (EB-888g/L), body fillers (EF 2495g/L),

top coat (726420¢g/L) and primers (72840g/L). This is considered a Tier 2 method. Emission
estimates are provided in Table 5.1

Table 48 NonMethane Volatile Organic Compound Emissions from Paint ApplZatiBepairing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC
(kt) 0.19 0.21 0.31 0.43 0.44 0.38 0.36 0.26 0.24 025 022 019 0.16 0.16

4.5.3.2 Paint Application: Construction and Building (SNAP 060103) and Domestic Use

(SNAP 060104)

Activity data was obtained from the Irish Decorative Surface Coating Association (IDSCA) for the period
200620180 ¢ KS LNRA&AK .dzAaAySaa FyR 9YLI28SNEQ /2y FSRS!
both waterbased and solverbasedpaints and provided the information to the inventory agency for

the period 20062004. Following the experience in the UK (CTC/AEA, 2005), total product sales are
proportioned between trade (Construction and Buildings) and retail (Domestic Use) use, ragsumi

44:56 split in 1998, reaching 40:60 in 2003, and 30:70 in 2013. The splitdms2ssumed to be the

same as 2013. Estimates of paint sales prior to 1998 were extrapolated using GDP (R=0.70).

A number of emission factors were used to calculstdVOC emissions from decorative coating
applications. A survey of products found in popular retail chain stores was completed to establish a
realistic emission factor for decorative surface coating products for recent years:
9 Interior matt walls and ceilingaint was found to be 30g of VOCI/I for solvent based paints and
22.5g of VOC/I for water based paints.
9 Interior glossy walls and ceilings were found to have 76g of VOCI/I for solvent based paint and
50g of VOCI/I for water based paints.
9 Exterior walls of nmeral substrate were found to have 126g of VOCI/I of solvent based paints
and 9g of VOC/I for water based paints.
1 Interior/exterior trim and cladding paints for wood and metal have an average solvent content
of 324g of VOCI/I of solvent based paints and @f3gOC/| of water based paints.
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9 Primers were found to have an average solvent based paints of 201g of VOC/I and 45g of VOCII
for water based paints.

These emission factors were used for 221018 while emission factors prior to this were assumed to
be sinilar to 2007 limits outlined in the decorative paints directiVhisis considered a Tier 2 method
Emission estimates for this category are provided in Table 4.1

Table 4.@NonMethane Volatile Organic Compound Emissions from Paint Applicationc@amsind Building (060103) and
Domestic use (060304

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
060104 kt| 1.51 1.572 1577 1.440 0.817 0.590 0.562 0.500 0.509 0.556 0.403 0.286 0.248 0.23
060103 kt| 1.92 2.000 2.090 2.350 1.587 1.197 1.195 1.114 1.188 1.298 0.939 0.668 0.579 0.54

4.5.3.3 Paint Application: Boat Building (SNAP 060106)

Paint application in the Marine Sector includes a diverse range of products designed to prevent
corrosion and protect ships hulls agaistmage from fouling. The formulation varies depending on
the area being coated and application techniques also vary ranging from spraying to brushing and
application by roller.

Activity data were obtained from a major marine coating supplier from 22118 and was upscaled
0FraSR dza2y (GKS O2YLIyeQa YIFINJSG aAKIFINB® t NEBJA 2 dza
2010. The supplier also provided an estimated industry product breakdown. Emission factors between
products are relatively similar with Topoats, primers and aniorrosion products having an
estimated VOC content of 400g of VOC per kg of product whildauriiing products are estimated to

contain 440g of VOC per kg of product.

Paint Application in the Marine Sector in Ireland can be divideo domestic sector, cargo or freight
sector andhe fishery sector. Larger vessels which require more product application are unable to dry
dock in Ireland due to a lack of facilities to handle larger vessels. Therefore, sales data are adjusted
based pon expert opinion to account for this (50 per cent of paint sales are applied elsewhere). This
sector is a minor emission source for this reason. The methodology is considered a Tier 1 method.
Estimates of NMVOC emissions from this source category avépmbin Table 41

Table 4. 1NonMethane Volatile Organic Compound Emissions from Paint Application: Boat Building

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC
(kt) 0.09 0.09 0.090 0.090 0.090 0.090 0.102 0.089 0.103 0.111 0.115 0.144 0.132 0.146

4.5.3.4 Paint Application: Wood (SNAP 060107)

This subcategory refers to all paints used for the wood and wooden products sector but excludes the
use of wood preservatives and creosote. Some activity data were available; however, no indication of
the number of operators or market size was obtainabléerefore, the emissions estimate was
downscaled from UK data where consumption patterns and product range were considered to be
comparable to Ireland. This involved using UK emissions data from the UK National Atmospheric
Emissions Inventory (NAEI) andcadating per capita emissions (kg/per person) and applying this to
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Ireland using national population statistics. The methodology is considered a Tier 1 method. Estimates
of NMVOC emissions from this source sector are provided in Talde 4.1

Table 48NonMethane Volatile Organic Compound Emissions from Paint Application: Wood

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVO(Q
(kt) 1.115 0.969 0.759 0.595 0.427 0.424 0.428 0.408 0.372 0.318 0.245 0.246 0.242 0.242

4.5.3.5 Paint Application: Other Industrial Sources (SNAP 060108)

The methodology for this source category involves the use of IPPC emissions data and scaling up to
account for emissions in the ndRPC sector based on information obtained from reportindear the

Solvent Directive 1999/13/EC. This category covers paints applied in industrial activities other than
those already described in previous sections. Products painted include agricultural, construction and
earth-moving equipment, aircraft, cans ardfrums, domestic appliances, electrical components,
freight containers, machine tools, military vehicles, metehicle components, office equipment,

paper and plastics, and toys.

The scale of operation varies considerably from large operations emplaytoghated roller coating

to smaltscale spraying painting. Processes may be enclosed or open air, and karilecdiand stove
coatings are used. The emission estimate wasagled based on information obtained as a result of
Solvents Directive 1999/13/EEstimates of NMVOC emissions from this source category are provided
in Table 419. This methodology is considered a Tier 3 method

Table 4.9NonMethane Volatile Organic Compound Emissions from Paint Application: Other Industrial Sources

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVO(Q]
(kt) 1425 1321 1019 0.996 0.633 0.461 0.483 0.587 0.671 0.828 0.950 0.771 0.789 0.729

4.5.3.6 Paint Application: Other Ndndustrial Sources (SNAP 060109)

This category refers to these of high performance protective and/or anti corrosive paints applied to
structural steel, concrete and other substrates and any other-inolustrial coatings. The sector
includes coatings for offshore drilling rigs, production platforms and similactsiies as well as road
marking paints and nedecorative floor paints. Finn et al. (2001) obtained the activity data for this
category as the difference between total paint sales in Ireland according to CSO data on paint sales
and that used in other SNARctors under SNAP 0601. However, as no other data are available,
emissions have been calculated following the advice of CTC/AEA (2005) using extrapolation from UK
per capita estimates.

In order to establish whether the use of UK data is appropriate, ggit& emissions were compared

to other reporting parties. It was found that per capita emissions from this category range from 0.08

G2 nonp 13IKLISNE2Y® ¢KS ! YQa LISNI OFLAGE SadAayYlds
to be a realistic dBnate for Irish emissions and was used to estimate emissions. This involved
calculating UK per capita emissions (kg/per person) and applying this to Ireland using national
population statistics Estimates of NMVOC emissions from this source categorywadedrin Table

4.20. The methodology is considered a Tier 1 method
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Table 42NonMethane Volatile Organic Compound Emissions from Paint Application: Gthéu$tdal Sources

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVO(Q
(kt) 0.490 0.401 0.466 0.337 0.264 0.234 0.268 0.298 0.317 0.443 0.502 0.507 0.509 0.509

4.5.4 Degreasing and Dry Cleaning (NFR 2D3e and 2D3f)

Degreasing and Dry Cleaning (2D3e and 2D3f) covers thesdiboategorieghat constitute SNAP
Sector 0602. The subcategories for which emission estimates have been made are as follows with the
relevant SNAP code in parentheses:

Metal Degreasing (060201)

Dry Cleaning (060202)

Electronic Components (060203)
Other IndustrialCleaning (060204)

Activity data were obtained in the form of net consumption statistics (import minus exports) supplied

by the CSO. Solvents included in the emissions estimate include perchloroethylene, dichloromethane,
trichloroethylene and hydrocarborfsom 19922018 before which time data are not available. The
methodologies outlined in the Inventory Guidebook (EMEP/EEAR)281d emissions data collected

under the Solvents Directive 1999/13/EC are used to derive emission estimates. Further details of th
YSGK2R2t23A0Ft OK2A0Sa F2NJ GKA&a a2d2NOS OF iS32NE

4.5.4.1 Metal Degreasing (SNAP 060201), Electronics Manufacture (SNAP 060203) and
Other Industrial Cleaning (SNAP 060204)

Degreasing is a process for clegniwaterinsoluble substances, such as grease, fats, oils, waxes,
carbon deposits, fluxes and tars, primarily from various metal products, but plastic, fibreglass, printed
circuit boards and other products may also be treated by the same process. Theeefuige range

of activities is covered.

The metalworking industries are the major users of solvent degreasing. Many manufacturers of
electronic components also employ degreasing, but it is difficult to differentiate between the
emissions emanating fromegireasing and those from other sources. As a result, for the purposes of
inventory estimates, emissions from Other Industrial Cleaning (060204) and Electronic Manufacture
(060203) are included with Metal Degreasing (060201) as national statistics do cilitatiz
disaggregation of individual sectors.

The Inventory Guidebook (EMEP/EEAQlier 1 methodology is used for inventory estimates, and
solvent consumption statistics (import minus exports) are used as the activity data. The default
emission factoof 460g of VOC per kg of cleaning product is used. As data are not available for 1990
1991, the annual emission estimates for these years are assumed to be the same as 1992. Estimates
of NMVOC emissions from this source category are provided in Tallle 4.2
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Table 4. 2NonMethane Volatile Organic Compound Emissions from Metal Degreasing, Electronics Manufacture and Other
Industrial Cleaning

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC
(kt) 1.743 2.388 0.847 0953 0.789 0.885 0.925 1.004 0.795 0.885 0.686 0.885 1.187 1.707

4.5.4.2 Dry Cleaning (SNAP 060202)

Dry cleaning refers to any process to remove contamination from furs, leather, down leathers, textiles
or other objects made of fibres, using organic solvents. dggning can be defined as the use of
chlorinated organic solvents, principally perchloroethylene, to clean clothes and other textiles.

Emissions and usage data were obtained from the Solvents Directive 1999/13/EC for the years 2008
2010. In addition, theCSO provides information directly to the inventory agency in relation to
perchloroethylene imports and exports. It is assumed that the net consumption (imports minus
exports) in any year are used in that year for inventory estimates, even if there iscaomever of

stock between years. Data are availabbe the years1992to 2018. Based on the percentage of
perchloroethylene used in Dry Cleaning compared to national consumption inZi@Band 2012,
emissions were calculated for 192007, 2011 and 1©20132018. Estimates of NMVOC emissions
from this source sector are provided in Table 24.Zhe methodology is considered a Tier 3
methodology.

Table 4.2NonMethane Volatile Organic Compound Emissions from Dry Cleaning

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVO(Q
(kt) 0.282 0.270 0.090 0.085 0.063 0.053 0.058 0.075 0.057 0.069 0.044 0.062 0.064 0.071

4.5.5 Chemical Products, Manufacture and Processing (NFR 2D3g)

The mapping ofChemical Products, Manufacture and Processing (2D3g) to SNAP covers 14
subcategoriesn SNAP Code 0603. Thesdcategorieare all industrial applications and, similar to
Coating Application (2D3d), emission sources not included including Asphalt blamdnigeather
tanning activities do not occur in Irelamsdd they 2 G F G A2y {1 S@ dabhé¢ Aa dzaSR
categories. The Subcategoriedor which emission estimates are made are as follows with the
relevant SNAP code in parentheses:

PVC Procesyj (060302)

Polyurethane Processing (060303)

Rubber Processing (060305)

Pharmaceutical Products Manufacturing (060306)

Paints Manufacturing (060307)

Inks Manufacturing (060308)

Adhesives Manufacturing (060309)

Adhesive and Magnetic Tapes, Films Bhdtographs Manufacturing (060311)
Textile Finishing (060312)

Information pertaining to these sectors has been obtained from IPPC licenced companies with the

exclusion of PVC processing (060302) which is based upon expert opinion from Finn et al. (2001).
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Estimates were wscaled to reflect national emissions using the number of companies for each sector
classified under European industrial activity classifications (NACE Rev.2) provided by the CSO.
Emissions fronAdhesive and Magnetic Tapes, Films and Pymagohs Manufacturing (060311) are

included under SNAP code (060405) Industrial adhesive usage in gebtioB Other Use of Solvents

and Related Activities (2D3G).Further details as to the exact methodological choices and the use of
Inventory Guidebok (EMEP/EEA 29)lmethodologies applied in estimating emissions can be found

AY CAYyY SG Fftd dunnm0OT [/ ¢/ k! 9! Sdunnp0I YR . I NNE

4.5.5.1 Polyvinyl Chloride (PVC) Processing (SNAP 060302)

The manufacture of polyvinyl chloride plastic ilwas an enclosed reaction or polymerisation step
using the basic monomer to produce the resin, a drying step, and a final treating and forming step.
Plastics are polymerised in completely enclosed vessels. Treatment of the resin after polymerisation
varieswith the proposed use. The major sources of air emission in plastics manufacture are the raw
materials or monomers, solvents, or other volatile liquids emitted during the reaction, sublimed solids
such as phthalic anhydride emitted in alkyd productiord aalvents lost during storage and handling

of thinned resins. Processing of PVC is not significant in Ireland. Emission data have been sourced from
the installations involved which suggest an emission of 5 t/annum (Finn et al., 2001). The methodology
is onsidered a Tier 1 method.

4.55.2 Polyurethane Processing (SNAP 060303)

This category deals with the application and subsequent discharge of organic compounds as blowing
agents for creating polyurethane foams. Emissions are from the release of thesagdkyents during
foaming, or subsequently by the lowgrm release over several years. Polyurethane is used in building
construction, for heat insulation, and for packaging material. For soft polyurethane foams, water may
be used. Hard polyurethane foamslige organic liquids as blowing agents.

Emission data have been sourced from HiB&hsed companies involved in the manufacture of
polyurethane and other foams. Estimates of NMVOC emissions from this category are provided in
Table 4.3. The methodologys considered a Tier 1 method.

Table 4.2NonMethane Volatile Organic Compound Emissions from Polyurethane Processing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (ki 0.162 0.162 0.080 0.044 0.027 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

4.5.5.3 Rubber Processing (SNAP 060305)

No detailed information for rubber processing is available within the Inventory Guidebook (EMEP/EEA
2016). Therefore, it is assumed in inventory estimates that this catdgolydes processes such as
moulding and mixing of natural and synthetic rubbers. Operations involving trimming and cutting are
ignored since NMVOC emissions would not be associated with such operations.

Emission data have been sourced from HiB&hsed ompanies involved in rubber processing that
utilise organic solvents. Estimates of NMVOC emissions from this category sector are provided in Table
4.25. Emissions from this sector were dominated by the manufacture of tennis balls from two
companies both ofvhich have ceased operation and account for the steep decline in emissions. The
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last rubber processing facility closed in 2016 and emissfareafterare reportedusing the notation

keyNO. The methodologig considered a Tier 2 method.
Table £24NonMethane Volatile Organic Compound Emissions from Rubber Processing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (ktf 0.423 0.424 0.422 0.199 0.001 0.001 0.001 0.001 0.001 0.001 0.001 NO NO NO

4.5.5.4 PharmaceuticBroducts Manufacturing (SNAP 060306)

Depending on the nature of the pharmaceutical manufacturing facility, organic chemicals are used in
the synthesis, extraction, fermentation and purification of Active Pharmaceutical Ingredients. Solvents
are also used in the dilution of liquids, granulation, packaging and film co@tingsands of individual
products are categorised as pharmaceuticals. €hpsoducts are usually produced in modest
guantities in relatively small plants using batch processes. A typical pharmaceutical plant will use the
same equipment to make several different products at different times.

The pharmaceutical industry is well abtished in Ireland and subject to IPPC licence requirements.
Emission estimates have been made for 1998 and 2004 using an emission factor of 2 per cent of usage
data (Finn et al. 2001, CTC/AEA, 2005) and for-20@8 using reported fugitive emissions dat
supplied by IPPC licenced facilities to the EPA. Other years19990and 2005 emissions estimates)

are interpolated or extrapolated from these estimates. The methodology is considered a Tier 3
method. Estimates of NMVOC emissions from this sourcegoageare provided in Table 42

Table £5NonMethane Volatile Organic Compound Emissions from Pharmaceutical Products Manufacturing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC
(kt) 2124 2124 2072 0.769 1.727 0.873 1.029 1.129 1.121 0.969 0.767 0.802 0.757 0.637

4.5.5.5 Coating Manufacture: Paint (SNAP 060307)

The manufacture of paint involves the dispersion of coloured oil or pigments in a vehicle, usually an
oil or resin, followed by the addition of awganic solvent for viscosity adjustment. Only the physical
processes of weighing, mixing, grinding, tinting, thinning and packaging take place. No chemical
reactions are involved.

Input and usage data have been sourced from a number of installatiod®8& and 2004 and from

2007 to 20Bemissions data was obtained from AERs. Emissions data were upscaled based on national
statistics to reflect national emissions. Emissions were assumed to remain at 1998 levels for the period
19901997 as no emissions datvas available. Other years in the time series are estimated by
interpolation and extrapolation. This methodology is considered a Tier 3 method. Emission estimates
for NMVOC are provided in Table @.2

Table £6NonMethane Volatile Organic Compound &ams from Paint Manufacture

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (ki 0.162 0.162 0.117 0.083 0.060 0.043 0.027 0.039 0.051 0.052 0.152 0.300 0.415 0.534
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4.5.5.6 Inks Manufacturing (SNAP 060308)

There arefour major classes of printing ink: letterpress and lithographic inks, commonly called oil or
paste inks, and flexographic and rotogravure inks, which are referred to as solvent inks. These inks
vary considerably in physical appearance, composition, medhagplication, and drying mechanism.
Flexographic and rotogravure inks have many elements in common with the paste inks but differ in
that they are of very low viscosity, and they almost always dry by evaporation of highly volatile
solvents.

Emissions da were obtained from IPPC licensed facilities for 20083. Where emissions estimates

are based on usage data they are calculated based on an assumed emission factor of 2.5 per cent,
which is the UK NAEI emission factor for this category (CTC/AEA, RO0&ions were assumed to
remain at 1998 levels for the period 199097 as no emissions data were available. Gaps in the time
series were then filled by interpolation and extrapolation. The methodology is considered a Tier 2
method. Estimates of NMVOC &sions from this source category are provided in Tablé. 4.2

Table 4.2NonMethane Volatile Organic Compound Emissions from Inks Manufacturing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (t) 1.844 1.844 0.630 0.436 0.145 0.131 0.141 0.136 0.073 0.021 0.005 0.005 0.002 0.006

4.5.5.7 Adhesives Manufacturing (SNAP 060309)
This category includes the manufacture of glues and adhesives as it was difficult to derive separate
activity data for glues and adhesives from those obtained from-lRBxsed installations.

Emissions and usage data were supplied for a number of yedne time series (1998, 20a8018).
Emissions were assumed to remain at 1998 levels for the period 199D as no emissions data were
availablefor that period The methodology is considered a Tier 3 methgdtimates of NMVOC
emissions from this souraategory are provided in Table 8.2

Table £8 NonMethane Volatile Organic Compound Emissions from Adhesives Manufacturing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOGQkt) | 0.051 0.051 0.034 0.051 0.036 0.041 0.051 0.016 0.036 0.022 0.027 0.057 0.062 0.050

4.5.5.8 Textile Finishing (SNAP 060312)

Textile fabric finishing is part of the textile finishing industry. In fabric printing, a decopeatitern or

design is applied to constructed fabric by roller,-Bateen or rotaryscreen methods. Pollutants of
interest in fabric printing are VOCs from mineral spirit solvents in print pastes or inks. Solvent use in
this sector is usually associatedhwilry processing rather than wet processing of textiles.

Very little information is available for this activity. Two IRB@ulated companies provided
information to allow estimates to be made for a limited number of years (1998, 2004 ane2ZB0@.
Emasions were assumed to remain at 1998 levels for the period-199@ as no emissions data were
available.The remaining years were extrapolated. Thisconsidered a Tier 1 method. The last
company closed in 2016 and emissions are reponsthg the notaibn keyNO for 2016-2018
Estimates of NMVOC emissions from textile finishing are provided in TaBle 4.

Environmental Protection Agency 92



Table £9NonMethane Volatile Organic Compound Emissions from Textile Finishing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (ktf 0.078 0.078 0.049 0.033 0.030 0.030 0.030 0.028 0.028 0.028 0.028 NO NO NO

4.5.6 Printing (2D3h)

Printing involves the use of various types of inks, which may contain a proportion of organic solvents
which may be diluted before us®ifferent inks have different proportions of organic solvents and
require dilution to different extents. Printing can also require the use of cleaning solvents and organic
dampeners. The main printing techniques identified include offset,-setdveb oftet, heatset web

offset, sheetfed offset, rotogravure, flexography, letterpress, and scrpenting.

Usage and emission data are sourced from iRigQlated companies and scaled for those not
regulated by IPPC based on national statistics and averagsiens. Estimates of NMVOC emissions
from printing are provided in Table 43The large decrease in emissions is due to abatement
measures introduced by the companies operating in Ireland due to the Solvent Directive (1999/13/EC)
and a general greatervaareness of environmental issues by the print industry. While the printing
industry was affected by the economic recession from 2008 in Ireland and resulted in a decreasing
emission trend, emissions increased in 2009 due to emissions from two IPPC litamsilitses. The
methodology is considered a Tier 3 method.

Table 43NonMethane Volatile Organic Compound Emissions from Printing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt] 2.912 2.912 1.946 2.126 2.360 2.474 1.788 1.217 1.283 1.400 1.462 1.468 1.206 1.368

4.5.7 Other Use of Solvents and Related Activities (22343)

This sector consists of Slibcategorieswhich are a mixture of industrial and nardustrial activities,

only 8 of which are applicable to Ireland. In NFR 2D3i (Other solvent use) the categories; Mineral wool
enduction (060402) and Other (060412) are not considered to occur in Ireland. 12G#Rther
product use the category Use of shoes (060602) is not estimated for Ireland.sCive&egoriegor

which emission estimates are made are as follows with the relevant SNAP code in parentheses:

NFR 2D3;;
1 Glass Wool Blowing/Enduction (060401)
Fat edible and noredible oil extractio060404)
Application of Glues and Adhesives (060405)
Preservation of Wood (060406)
Underseal Treatment and Conservation of Vehicles (060407)
Vehicle Dewaxing (060409)

=A =4 4 -4 =9

NFR 2G4;
1 Use of Fireworks (060601)
1 Use of Tobacc(60602)
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Both bottonbup and todown approaches are used in the estimation of emissions from the
subcategoriesutlined, depending on the availability of data for eacitocategorySimilar to the other

categories, further information in relation teubcdegory estimation methodologies can be found in

CAYY St ft® onnnmoz / ¢/ k! 9! ounnp0d YR . I NNE I yF

4.5.7.1 Glass Wool Blowing/Enduction (SNAP 060401)

Glass fibre manufacturing is the hitgmperature conversion of various raw materials irdo
homogeneous melt, followed by the fabrication of this melt into glass fibres. The two basic types of
glass fibre products, textile and wool, are manufactured by similar processes. Within the category in
Ireland, formaldehyde and phenol are used. Usage emission data have been sourced from one
IPP@egulated company which ceased operation in 2009. Estimates of NMVOC emissions from this
source category are provided in Table}4.3

Table 4. BNonMethane Volatile Organic Compound Emissions from Glass Wool Blowing/Enduction

Year 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008

NMVOC (kt) 0.003 0.003 0.003 0.003 0.003 0.003 0.005 0.005 0.005 0.005 0.001

4.5.7.2 Fat, edible and nadibleoil extraction (SNAP 060404)

This sector covers solvent extraction of edible oils from oilseeds and drying of leftover seeds before
resale as animal feed. The extraction of oil from oil seeds is performed either mechanically or through
the use ofsolvents, or both. Where solvent is used, it is generally recovered and cleaned for reuse.
The seed may be subjected to solvent treatment many times before all the oil is extracted. The
remaining seed residue is then dried and may be used as an animaHegsksions of NMVOC, TSP,
PMand PM sfor this sector were estimated using statistics obtained from the C.S.O on the national
yield of oilseedThe Inventory Guidebook (EMEP/EEA,RQ0lier 2 emission factors from Tablet3

were applied. Estimates offiVOC, TSP, Rband PMsare given in Table 423

Table 4 3Emissions from Fat, edible and +ediible oil extraction

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt| 0.031 0.020 0.014 0.022 0.037 0.044 0.088 0.092 0.077 0.054 0.063 0.054 0.066 0.064
TSP (kt) 0.022 0.014 0.009 0.016 0.026 0.031 0.061 0.065 0.054 0.038 0.044 0.038 0.046 0.045
PM10 (kt) | 0.018 0.012 0.008 0.013 0.021 0.025 0.050 0.053 0.044 0.031 0.036 0.031 0.038 0.037

PM2.5 (kt) [ 0.012 0.008 0.005 0.009 0.014 0.017 0.034 0.035 0.030 0.021 0.024 0.020 0.025 0.025

4.5.7.3 Application of Glues and Adhesives (SNAP 060405)

This sector covers the use of all adhesives excluding domestic adhesive usage and includes adhesive
and magnetic tape productiofsNAP 060311). These data include adhesives used for publications and
packaging, footwear, construction, transport equipment, rubber and plastic products, abrasives,
engineering, laminating and other sectors.

This estimate is based upon net consumpticatistics (import minus export data) and the Inventory
Guidebook (EMEP/EEA, 2)default emission factor of 522 g/kg of adhesive. The methodology is
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considered a Tier 2 method. Estimates of NMVOC emissions from the application of glues and
adhesives are pvided in Table 43

Table 4. 3NonMethane Volatile Organic Compound Emissions from Application of Glues and Adhesives

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (ktf 0.540 0.313 0.755 2.986 2.031 1.121 1.293 0.872 0.702 0.972 1.123 1.064 1.116 1.396

4.5.7.4 Preservation of Wood (SNAP 060406)

This section refers to emissions from the industrial use of wood preservatives. It does not include
emissions from the surface coating of timber with paints, varnishes or lacquerh(\ahéccovered

under SNAP 060107), and it does not cover the use of wood preservatives by the public at large (which
is covered under SNAP 060408). Wood preservation is carried out using dudgexlt preservatives,
water-based preservatives or creosote e@Gsote is an oil product, prepared from coal tar distillation,

and contains a high proportion of aromatic compounds such as PAHs. Regulations banning the sale of
creosote took effect from June 2003. However, creosote may still be used for industriabippic

e.g. railway sleepers, telegraph poles and fencing, but with tougher restrictions on its composition and
how it is applied. Creosote is gradually being replaced by waiare preservatives. Preservatives
based on organic solvents have a widagihg content of organic solvent, usually white spirit or other
petroleumbased hydrocarbons. Watdiorne preservatives consist of solutions of inorganic salts in
water, with Cu, Cr and As (Céxased preservatives being the most widely used. Whtane
preservatives are not of concern to this inventory, as they do not contain VOCs.

In addition to bottonbup IPPdicensed data, usage data was provided by the sole Creosote using
company in Ireland. The Inventory Guidebook (EMEP/EEA) Zbtission factor ofL05 g/litre
creosote applied is used. The methodology is considered a Tier 3 method. Estimates of NMVOC
emissions from wood preservation are provided in Tabld.4.3

Table 4 8NonMethane Volatile Organic Compound Emissions from Preservation of Wood

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC (kf 0.092 0.122 0.216 0.090 0.130 0.292 0.239 0.536 0.342 0.354 0.236 0.252 0.241 0.254

4.5.7.5 Underseal Treatment and Conservation of Vehicles (SNAP 060407)

The applicatiomf coatings to the underside of car bodies is conducted for protection from stone chips
and for sound deadening. In the aftermarket sector, coatings are applied to the underside of cars only
during repair of damaged bodywork. Finn et al. (2001) statedgbatces within the trade suggested

that application of underseal in Ireland was zero or minimal. However, further contact with suppliers
revealed that a market of 650 I/annum existed at the time (1998). It is assumed that this market
existed for all yeargrior to 1998. However, CTC/AEA (2005) suggested that this market no longer
exists in Ireland and that emissions decreased in a linear fashion up to 2003, after which emissions
from the activity no longer occur. The approach uses an average solvent taft2f per cent, a
density of 1,000 kg/if) and assumes that 100 per cent of the solvent is emitted. Estimates of NMVOC
emissions from this source category are provided in Tabke 4.3
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Table 43NonMethane Volatile Organic Compound Emissions from EaidErsatment and Conservation of Vehicles

Year 1990 1995 2000 2001 2002 2003
NMVOC (Kg) 130 130 87 65 43 22

4.5.7.6 Vehicle Dewaxing (SNAP 060409)

In the past, some manufacturers of new cars applied a protective covering to parts of the car body
after painting to provide protection during transport. Removal of this coating was carried out at the
import centres using solvents. However, car manufacturers now invariably use eithersolubie

wax that can be removed using hot water or sathesive filminstead of wax. Consequently, it is
assumed that emissions from this activity are now zero. Discussion with car distributors suggested
that, historically, 20 per cent of new cars in Ireland were dewaxed and that the practice was
discontinued after 2003. Aemission factor of 1 kg/car is applied to estimate emissions using vehicle
statistics provided by the CSO (Finn et al., 2001). Estimates of NMVOC emissions from vehicle
dewaxing are provided in Table 8.3

Table 4 8NonMethane Volatile Organic CompoEndssions from Vehicle Dewaxing

Year 1990 1995 2000 2001 2002 2003
NMVOC (kt) 0.035 0.035 0.023 0.017 0.012 0.006

4.5.7.7 Use of Tobacco (SNAP 060602)

This category comprises NMVOC, ,NOO, Ng TSP, PN, PMs and BC emissions from the
combustion (smoking) of tobacco products. Activity data was obtained fron®Offtee of theRevenue
Commissioners regarding the excise volumes of tobacco and includes an estimation of lllegal tobacco
imported to Ireland from anliéggal products research report produced by the Office of the Revenue
Commissioners (Office of the Revenue Commissioners, 281 8)gnificant decrease in tobacco
products was noted in 2018he Inventory guidebook (EMEP/EEA,Q0lier 2 emission factorg i

table 315 are applied. Estimates of emissions from Use of Tobacco are provided in Table 4.3

Table 4. BEmissions from Use of Tobacco

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kf 0.034 0.037 0.039 0.032 0.027 0.024 0.025 0.023 0.020 0.019 0.020 0.017 0.022 0.011
NOx (kt) 0.013 0.014 0.015 0.012 0.010 0.009 0.009 0.008 0.007 0.007 0.008 0.006 0.008 0.004
CO (kt) 0.386 0.419 0.449 0.360 0.310 0.278 0.280 0.257 0.224 0.213 0.230 0.194 0.250 0.127
NH3 (kt) 0.029 0.032 0.034 0.027 0.023 0.021 0.021 0.019 0.017 0.016 0.017 0.015 0.019 0.010
TSP (kt) 0.189 0.205 0.220 0.176 0.152 0.136 0.137 0.126 0.110 0.104 0.113 0.095 0.123 0.062
PM10 (kt) | 0.189 0.205 0.220 0.176 0.152 0.136 0.137 0.126 0.110 0.104 0.113 0.095 0.123 0.062
PM2.5 (kt) | 0.189 0.205 0.220 0.176 0.152 0.136 0.137 0.126 0.110 0.104 0.113 0.095 0.123 0.062
BC (kt) 0.076 0.082 0.088 0.070 0.061 0.054 0.055 0.050 0.044 0.042 0.045 0.038 0.049 0.025

4.5.7.8 Use of Fireworks (SNAP 060601)

This categorycomprises N@Q CO, S TSP, PM and PMsemissions from the use of fireworks.
Activity data was obtained from The Department of Justice and Equality and relates to the professional
use of fireworks in displays. The Inventory guidebook (EMEP/EE®), Bé12 emission factors in
Table 314 are applied. Estimates of emissions from Use of Fireworks are provided in Table 4.3
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Table 4 8Emissions from Use of Fireworks

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NOX (t) 0.011 0.012 0.012 0.012 0.012 0.012 0.011 0.011 0.010 0.010 0.008 0.007 0.009 0.009
CO () 0.315 0.331 0.340 0.335 0.344 0.326 0.307 0.293 0.283 0.262 0.208 0.199 0.240 0.252

SO2 (t) 0.133 0.140 0.143 0.141 0.145 0.138 0.130 0.124 0.119 0.111 0.088 0.084 0.101 0.106
TSP (t) 4835 5.091 528 5145 529 5.011 4.717 4505 4340 4.021 3.193 3.059 3.687 3.865
PM10 (t) 4.399 4.632 4.747 4.681 4.803 4.559 4.291 4.098 3.949 3.659 2.905 2.783 3.354 3.516

PM2.5 (1) 2.287 2.408 2.468 2.433 2.497 2.370 2.231 2.130 2.053 1.902 1.510 1.447 1.744 1.828

4.5.8 Food and Beverage Industry (NFR 2H2)

According to the EMEP/EEA Guidebook (EMEP/EEA) #04 sector includes emissions from all
processes in the food production chain which occur after the slaughteringnimials and the
harvesting of crops as well as drink manufacturing including production of alcoholic beverages. For
Ireland, Wine production (040606) is not occurring, Sugar production (048625)ot occurred since

2005, when the last sugar factory waksed (no activity data available), and Flour production
(040626) does not occur on a large scale (no activity data available), margarine and fats production is
not thought to occur (no activity data available). Emissions include Spirit production, Aridal
production and Bread production which are the most significant source of emissions in the Food and
Beverage industry in Ireland. The 6 subcategories for which emission estimates are made for Ireland
are as follows with the relevant SNAP code in pHreses, where applicable:

Bread (SNAP 040605)

Beer (SNAP 040607)

Spirits (SNAP 040608)

Meat fish etc. frying/curing (SNAP 040627)

Coffee Roasting

Feedstock

4.5.8.1 Bread (SNAP 040605)

This sector includes bread, cakes and baking products. Activity datahite@ bread and bread
products production was obtained from EUROSTAT for years 1995 & Titd data for years 1990
1994 was taken to be the same as 1995 as no data was available for these years. Emissions from cakes
are not included in this estimate asonactivity datais available. Tier 2 emission factors from the

Inventory guidebook (EMEP/EEA, 2DWere used for bread and cakes, biscuits and breakfast cereals
i.e. baking goods. The NMVOC emissions from Bread is given in &hle 4.

Table 89NonMethae Volatile Organic Compound Emissions from Food and Beverage Industry; Bread

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt)] 1.707 1.707 1.006 1.374 1.472 2577 1.707 1593 1.838 1.714 1.696 1.643 1.749 2.848

4.5.8.2 Beer (SNAP 040607)
This includes mainstream beer production and craft beer production which has seen a steady increase
since 2005 and a significant increase in Ireland since 2010. Activity data was obtained from a variety
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of sources including theish Brewers Association reports (ABFI,2013, 2014, , 2% &2018 and
Independent Craft Brewers of Ireland and Bord Bia Report (Feeney, 2015). The Inventory Guidebook
(EMEP/EEA, 20} Tier 2 emission factor of 0.035 kg/hL was used. The NMVOC emissiorBeer
production is given in table 404

Table 4@NonMethane Volatile Organic Compound Emissions from Food and Beverage Industry; Beer

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt)] 0.194 0.207 0.225 0.250 0.274 0.274 0.274 0.288 0.282 0.258 0.276 0.275 0.289 0.300

4.5.8.3 Spirits (SNAP 040608)

Spirit production is a significant source of NMVOC emissions within the Food and Beverage industry
due to the growth of the Whiskey production industry in Irelatmdthe current submission activity

data is based on national statistics for the years 1208. Other years were extrapolated using this
data. A Tier 2 emission factor of 15kg/hl alcohol was used from the Inventory Guidebook (EMEP/EEA,
2019). NMVOC emigans from Spirit production in Ireland in given in tablel4.4

Table 4.41 Névlethane Volatile Organic Compound Emissions from Food and Beverage Industry; Spirits

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (ki) 3.97 4.68 4.90 853 11.12 1229 13.31 14.69 16.29 13.56 14.38 15.50 20.44 19.28

4.5.8.4 Meat, fish etc., frying/curing (SNAP 040627)

Emissions mainly occur from the cooking of meat, fish and poultry, releasing fats and oils and their
degradation productsEmissions from fish frying and curing were not estimated due to absence of
accurate activity data. @ivity datafor fish frying is under investigation and included in the planned
improvement section 4.10. Activity data was obtained from the CSO on tarfisesmal slaughterings

in Irelandwhich istaken to be the equivalent of meat rendered in Ireland the Inventory guidebook
(EMEP/EEA, 20)emission factor of 0.33 kg/Mg of meat rendered was used. Activity data on human
consumption of meat from the CSO wiaken to equate to meat frying and using the Inventory
Guidebook (EMEP/EEA, 2)Emission factor of 0.3 kg/Mg product was used this is considered a Tier
2 method. The NMVOC emissions from meat frying/curing is given in talde 4.4

Table 4. 2ZNonMethand/olatile Organic Compound Emissions from Food and Beverage Industry; Meat, fish etc. frying/curing

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt)] 0.398 0.402 0.450 0.438 0.405 0.425 0.426 0.415 0.424 0.457 0.457 0.481 0.497 0.509

4.5.8.5 Coffee Roasting

The roasting of coffee beans is a source of NMVOC emissions. This activity does not have a relevant
SNAP code. Activity data for unroasted coffee imports was obtained from the UN Comtrade Database
and theTier 2emission factor from the Inventory Guidebook (EMEP/EEAQ)204s used to estimate
emissions as can be seen in table34.4

Table 4.2NonMethane Volatile Organic Compound Emissions from Food and Beverage Industry; Coffee roasting

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt)] 0.001 0.001 0.002 0.003 0.001 0.001 0.003 0.003 0.003 0.003 0.005 0.006 0.007 0.007
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4.5.8.6 Feedstock

The processing of byroducts to produce animal feeds is a source of NMVOC emissidredand.

The tonnage of animal feed produced was sourced from the CSO and the Inventory Guidebook
(EMEP/EEA, 201 emission factor of 1 kg/Mg feed was used to estimatd@ssions from this source

as can be seen in table 4.4

Tablet.#4 NonMethane Volatile Organic Compound Emissions from Food and Beverage Industry; Feedstock

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

NMVOC (kt)| 3.351 3.222 3.100 2.700 2.263 2.490 2.466 3.425 3.655 3.040 3.228 3.337 3.595 3.854

4.6 Other production, consumption, storage, transportation or handling of bulk
product (NFR 2L)

The Other production, consumption, storage, transportation or handling of fmalduct category in
LNBfFYRQa AN LIRffdziil yi A yamPgRsFonkleakageGondered@rical SY A a 2
equipment and emissions of PCBs from fragmentisers and shredders. The main use of PCBs since the
1970s, when open uses were banned, baen as dielectric fluids in electrical equipment such as
transformers and capacitors. However, the production and use of dielectric fluid containing PCBs has

been highly regulated since 1986. Releases to the environment have decreased since 1990 as older
PCBcontaining equipment is taken out of service and is replaced byfRR€Bequipment, which

reduces the stocks that may lead to PCB emissions. It is also taken into consideration that, in some
cases, trace PCDD#iay be present in PCB dielectric fluithese arise from the original PCB synthesis

process and from oxidation during dielectric breakdown events.

Electrical equipment, including white goods and electronic equipment, is partly recycled by breaking
down the products in fragmentisers arsfiredders. Fragments are separated into ferrous scrap, a
fraction containing no#ferrous scrap (which would then be processed separately), and a waste
fraction that is typically disposed to landfill. Polychlorinated biphenyls are present in the capatitors
old electrical equipment. Hence, there is potential for PCBs to be released to air during fragmentiser
operations.

4.6.1 Leakage from Electrical EQuipméNtFR 2L)

The release of PCBs to the environment from electrical equipment is very difficultirieags with

any accuracy due to the large number of components potentially containing PCBs, the range of lifetime
and replacement rates for PCB components, and the difficulties for users in identifying such
components. Polychlorinated biphenyls have neveen manufactured in Ireland. Production ceased

in the UK in 1977 and in the rest of Europe and North America in 1986. Manufacturers of electrical
equipment were then supplied with alternative dielectric media and replacement products entered
the market. Hwever, some countries outside the EU and North America continued to produce these
substances until recently. Hence, products from those countries may have continued to contain PCBs
until the mid1990s. Current releases to the environment arise princigediy the closed electrical
appliances that still exist, as their useful life could be up to 40 years.
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Activity data are very difficult to obtain on quantities of PCBs in existing transformers and associated
leakage rates. A National Inventory of PCRBigs for Ireland was originally prepared in 2001. This
inventory has been updated a number of times, the most recent data corresponding & Z06&

report for this inventory provides an estimate of the total volume of PCB oil (confirmed and suspected)
for 2018 of 12.98 . This estimate includes both inventoried (confirmed) large and small holdings
and estimated noaAnventoried (suspected) holdingsdications are that this is an overestimate and

that many of the suspected holdings do not contain anB$The estimate of holdings for 281
represents a substantial decrease on the peak value in 2009 (522)@6llowing a large decrease in

2008 (114.29 ff). This is partly due to methodological changes in the inventory compilation, which
has given rise ta step change in the emission estimates. This issue requires further investigation to
determine the level of inconsistency that may have been introduced across the current time series.
¢KS 9dz2NRPLISIY ! yAz2yQa [ KSYAO!I f [ S CKEEN)initiatedya 9 dzNE |
project to compare inventories of PCBs in Member States of the EU. The CLEEN project documents
summarise a large amount of information held within the EU offices (on PCB stocks) that have been
reported by Member States to the EC butvkanot to date been published or synthesised by the
Commission itself. Analysis of the CLEEN data indicates that Ireland has a lower than average PCB per
capita stock when compared with other Member States. All of this qualitative information points
towards a lower than average prevalence of RfoBtaining materials within electrical equipment in
Ireland and this has been taken into consideration in the estimation method used for category 2L.

The derivation of activity data outlined above provides a teedes of estimates of P&@Bntaining

oil stocks in Ireland, based on a wocstse assumption that all of the as yet unreported transformer
stocks do contain PCBs. The estimates range from 417,626fdi in 1990 to 12,983 d#wof oil (as
reported by the EPA) in 2@l Data from the UK NAEI indicate that annual emissions of PCBs derived
from dielectric fluid stocks can be estimated as 0.5 g PCBs/kg fluid, of which emissions to air comprise
0.06 g PCBs/kg emitted, with the remainder emitted to land. Inahsence of source activity and
Y2YAG2NRAY3I RFEGFEZ GKSaS FIOU2NAE KI @S 6SSy dzaSR G2
series of PCB emissions from leakage of electrical equipment is presented in Tablasdnbted

above, the current dataiges rise to a sharp increase in emissions for 2009 to decrease again in 2010
and further in each consecutive year, caused by a change in the methodology used for estimating the
volume of dielectric fluid containing PCBs. Total quantity of PCB contaihamgtained in equipment

in-situ at start of year for 2. is substantially lower than previous years, resulting in decreased
emissions.

The data on PCDD/F concentrations in dielectric PCB fluid from Dyke (1997) give a concentration in
PCB dielectriftuid of 83.5 ug-TEQ/kg of PCBs. It is assumed that the evaporation rate is the same for
PCBs and PCDD/F so that for every kilogram of PCBs that is emitted to air, SBESugf IPCDD&fe

emitted. Using this factor, estimates for PCDD/F emissioa# foom dielectric fluid stocks in Ireland

have been made. The time series of PCDD/F emissions from leakage from electrical equipment is
presented in Table 454

Tablet.% Time Series of Polychlorinated Biphenyls and Dioxin and Furan Emissionskiage feea Electrical Equipment

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
PCDD/FUg
I-TEQ) 1.034 1.034 0842 0790 1293 0.625 0546 0172 0061 0055 0.036 0032 0032 0.032

PCBs (kg) | 0.0124 0.0124 0.0101 0.0095 0.0155 0.0075 0.0065 0.0021 0.0007 0.0007 0.0004 0.0004 0.0004 0.0004
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4.6.2 Fragmentisers and Shredders (NFIR 2L

The practice of fragmenting or shredding electrical equipment currently occurs in a small number of
IPPdicensed facilities, where any suspect@®DPcontaining components (e.g. capacitors) are

removed and the residual material is then exported. White goods are also exported for recovery or
treatment. The recycling of electrical and electronic goods has also been improved since the
introduction of he WEEE Regulations in 2005. However, prior to the commencement of the WEEE
Regulations and the All Island Fridge & Freezer Collection and Export Scheme in 2004, it is possible

that white goods may have been shredded within Ireland, although there & ditidence that such

practice was widespread. To provide a werate estimate for this potential emission, the UK NAEI

activity data have been scaledonafiet LA G o0l &aAa (2 LINBLINBE SadAYl (€

The shredding of Enrdf-Life Vehiads (ELVS) is another operation that may result in the possible
emissions of POPs, and it has been found to be a relatively significant source in other European
countries. Currently, two companies operate ELV shredders at three locations. The larger company
operates two shredders but undertakes no monitoring of POPs on incoming vehicles or auto residue
postdi KNERRAY3Id | 2SOSNE RdzS (2 GKEE 0dzidS RSEaX & K 3 12y
prior to receipt from dismantlers, with all suspected taminated materials being removed. In
addition, the depolluting process is expected to further improve in future years. Approximately
30,000 tonnes of auto residue (gmwlluted vehicles) are shredded annually. Prior to the
implementation of the ELV reguians the entire intact vehicle was shredded. Therefore, it can be
assumed that for earlier years the shredding of ELVs would have resulted in larger quantities of
shredded auto residue, with a higher potential for release of POPs.

Very limited data aravailable on emissions of POPs to air from fragmentisers, especially for the early
part of the time series. Emission estimates for POPs are based on the Inventory Guidebook (2000)
factor of 0.004 g/capita/year for PCB emissions from fragmentisers, whadngdered to apply in

the early part of the time series, around the time of the banning of PCBs (1985). The starting point for
the time series of estimates of emissions from fragmentisers in Ireland is the estimated emissions in
1986 using population datand the factor of 0.004 g/capita/year, and this leads to an initial estimate

of 14 kg PCBs emitted to air in Ireland in 1986. Assumingya&difespan of electronic equipment,

it is reasonable to assume that 5 per cent of the 1986 emissions are reheaah year, as old PCB
containing equipment is disposeaf and new PCHBee equipment is used as replacements. This
assumption leads to an estimated time series of PCB emissions to air of 11.9 kg in 1990, falling to zero
emissions by 2006 and are reportesing the notation kegiNCe for the period 2006 to 208. Athough

GKA&a Aa F @SNE ONBIFIR ai2LWbR2gyé | LIIINBFOK YR A&
additional data available to inform more accurate estimates. Emission estimates for the time series
are presented in Table 464

Tablet.4 Emission Time Series for Polychlorinated Biphenyls from Fragmentisers and Shredders

Year 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2018

PCBs (kg) 11920 8.643 5305 4.617 3.917 3.184 2427 1.654 NO NO NO
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4.7 Recalculations in the IndustriRtocesses Sector
4.7.1 Heavy Metals recalculations
CKSNB 6SNB y2 NBOIf Odz | (A2 yréasshavniBNableidA 2y Sa G A Y (

4.7.2 Particulate matter recalculations

There were recalculations Quarrying and Mining of minerals other thaoal(NFR 2A& which was
due to updated activity datérom CSOwhich resulted in recalculated emission estimates T&P,
PMy and PMfor 20082017 of 1.3 per cent to 30.1 per ceat can be seen in tabledd. TheTSP,
PMoand PM sfor 2D3b was realculatedby 10.5 per centlue toanupdate to activity data for 2017

4.7.3 Nitrogen Oxides (NOx) recalculations

There were no recalculations to emission estimates for 3@ as can be seen in table 4.50.

4.7.4 Non Methane Volatile Organic CompounfdMVOC) recalculations

Recalculationsccurred in this reporting round due to updates to activity data in cate@ét® Food
and Beverages industrirevisions were made to activity data by the @&Qyears 2005, 2007 and
2009which resulted ina change irthe emissions estimates fahese yearsas can be seen in Table
4.50.

4.8 Quality Assurance/Quality Control

Section 4.7 outlines the recalculations which were undertaken in the Industrial Processes sector in this
reporting round. The inventory agency vatintinue to implement QA/QC procedures with respect to

the estimates from the Industrial Processes sector in future submissions. The time series spreadsheet
system developed for individual categories as described in Section 1.3.5 now allows for simple and
efficient checking of activity data, emission factors, annual emissions and aggregated totatm-Year
year changes immediately highlight any omissions, anomalies or internal errors. Initial checks are
conducted by the inventory compiler as part of théocdation process, which is followed by a second
check by another member of the inventories team and completion of the QA/QC sheets in calculation
workbooks.

4.9 Overview of Notation Keys

Table 4.Z describes the notation keys used in the 80MMVOC emissh inventory for Other Solvent
and Product Use (2BL).

Table 4.4Notation keys used in ZMMVOC inventory

NFR Snap Description Notation Key | Reason

2D3a 060411 Domestic use of pharmaceutical produ| IE Included in 060408

2D3e 060203 Electroniccomponents manufacturing | IE Included under metd
degreasing

2D3e 060204 Other industrial cleaning IE Included under meta
degreasing
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2D3g 060311 Adhesive, magnetic tapes, films ar IE Included under 060405
photographs manufacturing

4.10 Plannedmprovements

The inventory team will continue to review emission estimates for this sector in light of any new
information that may become available for future submissions. In addition, the inventory team also
plans to continue to outsource contracts orpariodic basis to rexamine and extend the inventory
time series with respect to emissions of heavy metals and POPs.

Ireland is aware of the EFs for Hg in the 2@GLidebook for NFR sector 2D3c Asphalt roofing. Data
was requested from the Irish Asph&toducers association (IAPA), the PRODCOM data was requested
from the national statistics agency (CSO) however, neither of these organizations could provide a
suitable data sourcdt has been determined that the production of asphalt roofing materialssdus

occur in Ireland. ThisategoryA & (G Kdza NXB LJ2 NI SR dzalk sélationltdKedissipsi | G A 2 v
of Hg from NFRK, Ireland notes that a Tier 1 approach is available in th® EMEP/EEA Inventory
Guidebook andcontinue to investigate whether rarcury containing button cell batteriedata is
available idreland Latest efforts to source activity data on button cell batteries included contacting

the national statistics agency (CSO), Producer Register Ireland and Waste Electrical and Electronic
Equipment Ireland (WEEE) as well as metal recyclers in Ireland, hoaveal@ble source of this data

has not yet been found.

The levels of solvent use and the emissions from solvents are changing substantially in response to
product replacement and reformulation and emission controls being implemented under IPPC and the
Solvents Directive (1999/13/EC). The reduction of solvent content has been captured in the
methodologies, but this has relied on a number of assumptions, and the collection of real data is
required to determine emissions with improved confidence.

In addiion, liaison with industry will allow refinement of the estimates for activities subject to licensed
controls and to reflect abatement measures in the time series. However, the per capita approach to
estimating NMVOC emissions will remain the only optiorseveral important categories, such as
SNAP code 060107 (Paint Application: Woédy. ategory 2D3aDomestic Solvent Use including
fungicide3 The 2019 Guidebook (EMEP/EEA, 2019) does not have an emission factor for this source
I Y R & Due to $h& unértainty around these releases, this source is currently not considered in
the Guidebookk | yR &2 AdG A& NBLRZNISR a b! o

Review recommendations and responses are included in this report as Annex H.
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Table48Recal cul ati ons f or 17(davysMetals) a | Processes 199071201

NFR Category Pollutant  Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019

2A3 Glass Production Pb t 0.311 0.311 0.311 0.129 0.096 0.008 NO NO NO NO NO NO NO NO
2A3 Glass Production Cd t 0.007 0.007 0.007 0.000 0.000 NA NO NO NO NO NO NO NO NO
2A3 Glass Production Hg t 0.001 0.001 0.001 0.001 0.001 NA NO NO NO NO NO NO NO NO
2C Metal Production Pb t 3473 3.387 2127 0.041 0.027 0.047 0.035 0.016 0.007 0.016 0.001 0.000 0.000 0.000
2C Metal Production Cd t 0.249 0.238 0.241 0.001 0.001 0.001 0.008 0.001 0.000 0.001 0.000 0.000 0.000 0.000
2C Metal Production Hg t 0.033 0.031 0.036 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Submission 2020

2A3 Glass Production Pb t 0.311 0.311 0.311 0.129 0.096 0.008 NO NO NO NO NO NO NO NO
2A3 Glas®roduction Cd t 0.007 0.007 0.007 0.000 0.000 NA NO NO NO NO NO NO NO NO
2A3 Glass Production Hg t 0.001 0.001 0.001 0.001 0.001 NA NO NO NO NO NO NO NO NO
2C Metal Production Pb t 3.473 3.387 2127 0.041 0.027 0.047 0.035 0.016 0.007 0.016 0.001 0.000 0.000 0.000
2C Metal Production Cd t 0.249 0.238 0.241 0.001 0.001 0.001 0.008 0.001 0.000 0.001 0.000 0.000 0.000 0.000
2C Metal Production Hg t 0.033 0.031 0.036 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
% Change in Emissions

2A3 Glass Production Pb % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2A3 Glass Production Cd % 0.0% 0.0% 0.0% 0.0% 0.0%

2A3 Glass Production Hg % 0.0% 0.0% 0.0% 0.0% 0.0%

2CMetal Production Pb % 0.0% 0.0% 0.0% 0.0% 00% 00% 00% 00% 0.0% 00% 00% 0.0% 0.0% | -20.0%
2C Metal Production Cd % 0.0% 0.0% 0.0% 0.0% 0.0% 00% 00% 00% 0.0% 0.0% 00% 0.0% 0.0%
2C Metal Production Hg % 0.0% 0.0% 0.0%
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Table49Recal cul ati ons f or |[7(Pdrticslates andNOX)Pr ocesses 199071201

NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submissior2019

2A3 Glass Production TSP kt 0.023 0.023 0.022 0.006 0.005 0.000 NO NO NO NO NO NO NO NO
2A3 Glass Production PMuo kt 0.020 0.020 0.019 0.005 0.004 0.000 NO NO NO NO NO NO NO NO
2A3 Glass Production PMs kt 0.018 0.018 0.017 0.005 0.004 0.000 NO NO NO NO NO NO NO NO
2A5a Quarrying and mining of minerals

other than coal TSP kt 3.213 2999 6.792 10.110 9.838 6.455 4442 4090 3.629 3751 3.716 3.716 3.716 3.716
2A5a Quarrying and mining of minerals

other than coal PMuo kt 1575 1470 3330 4956 4.823 3164 2178 2005 1779 1839 1822 1822 1822 1.822
2A5a Quarrying and mining of minerals

other than coal PMs kt 0.158 0.147 0333 049 0482 0316 0.218 0.200 0.178 0.184 0.182 0.182 0.182 0.182
2A5b Constructiomnd Demolition TSP kt 1739 1928 1552 6.247 7.227 7.968 12493 0527 0744 1852 1171 1377 1145 3.270
2A5b Construction and Demolition PMo kt 0.522 0578 0465 1871 2165 2384 3.733 0.159 0.224 0555 0.351 0.414 0.345 0.979
2A5b Construction anBemolition PMes kt 0.052 0.058 0.047 0.187 0.216 0.238 0.373 0.016 0.022 0.055 0.035 0.041 0.034 0.098
2A5c Storage and Handling of mineral

products PMes kt 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2B10bStorage, handling and transport of

chemical products TSP kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2B10b Storage, handling and transport of

chemical products PMuo kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2B10b Storage, handling and transport of

chemical products PMs kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2C Metal Production TSP kt 0.071 0.071 0.006 0.001 0.001 0.002 0.001 0.001 0.000 0.001 NO NO  0.000 0.000
2C Metal Production PMuo kt 0.060 0.060 0.005 0.001 0.001 0.002 0.001 0.001 0.000 0.001 NO NO  0.000 0.000
2C Metal Production PMes kt 0.042 0.042 0.003 0.001 0.001 0.001 0.001 0.000 0.000 0.000 NO NO  0.000 0.000
2D3b Road Paving TSP kt 33.000 25.500 43.500 51.000 42.000 49.500 34.500 27.000 28.500 27.000 27.000 28.500 28.500 28.500
2D3b Road Paving PMuo kt 4400 3400 5800 6.800 5600 6.600 4.600 3.600 3.800 3.600 3.600 3.800 3.800 3.800
2D3b Road Paving PMes kt 0.220 0.170 0290 0.340 0.280 0.330 0.230 0.180 0.190 0.180 0.180 0.190 0.190 0.190
2D3i Other solvent use TSP kt 0.022 0.014 0.009 0.016 0.022 0.026 0.031 0.061 0.065 0.054 0.038 0.044 0.038 0.046
2D3i Other solvent use PMuo kt 0.018 0.012 0.008 0.013 0.018 0.021 0.025 0.050 0.053 0.044 0.031 0.036 0.031 0.038
2D3i Other solvent use PMes kt 0.012 0.008 0.005 0.009 0.012 0.014 0.017 0.034 0.035 0.030 0.021 0.024 0.020 0.025
Submission 2020

2A3 Glass Production TSP kt 0.023 0.023 0.022 0.006 0.005 0.000 NO NO NO NO NO NO NO NO
2A3 Glass Production PMuo kt 0.020 0.020 0.019 0.005 0.004 0.000 NO NO NO NO NO NO NO NO
2A3 Glass Production PMes kt 0.018 0.018 0.017 0.005 0.004 0.000 NO NO NO NO NO NO NO NO
2A5a Quarrying and mining of minerals

other than coal TSP kt 3.213 3.000 6.792 10.110 9.711 6.344 4310 3947 3569 3.704 3.605 3.777 4.558 4.835
2A5a Quarrying and mining of minerals

other than coal PMuo kt 1575 1470 3330 4956 4.760 3.110 2113 1935 1749 1816 1.767 1852 2234 2.370
2A5a Quarrying and mining of minerals

other than coal PMes kt 0.158 0.147 0.333 0.49% 0476 0311 0.211 0.193 0.175 0.182 0.177 0.185 0.223 0.237
2A5b Construction and Demolition TSP kt 1739 1928 1552 6.247 7.227 7.968 12493 0527 0.744 1852 1171 1377 1145 3.270
2A5b Construction and Demolition PMuo kt 0522 0578 0465 1871 2165 2384 3.733 0.159 0.224 0555 0351 0414 0.345 0.979
2A5b Construction and Demolition PMs kt 0.052 0.058 0.047 0.187 0.216 0.238 0.373 0.016 0.022 0.055 0.035 0.041 0.034 0.098
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NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
2A5c Storage and Handling of mineral

products PMs kt 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2B10b Storage, handling and transport of

chemical products TSP kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2B10b Storage, handling and transport of

chemical products PMuo kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2B10b Storage, handling and transport of

chemical products PMs kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2C Metal Production TSP kt 0.071 0.071 0.006 0.001 0.001 0.002 0.001 0.001 0.000 0.001 NO NO 0.000 0.000
2C Metal Production PMuo kt 0.060 0.060 0.005 0.001 0.001 0.002 0.001 0.001 0.000 0.001 NO NO  0.000 0.000
2C Metal Production PMs kt 0.042 0.042 0.003 0.001 0.001 0.001 0.001 0.000 0.000 0.000 NO NO 0.000 0.000
2D3b Road Paving TSP kt 33.000 25.500 43.500 51.000 42.000 49.500 34.500 27.000 28.500 27.000 27.000 28500 28.500 31.500
2D3b Road Paving PMuo kt 4400 3400 5800 6.800 5600 6.600 4.600 3.600 3.800 3.600 3.600 3.800 3.800 4.200
2D3b Road Paving PMs kt 0.220 0.170 0.290 0.340 0.280 0.330 0.230 0.180 0.190 0.180 0.180 0.190 0.190 0.210
2D3i Other solvent use TSP kt 0.022 0.014 0.009 0.016 0.022 0.026 0.031 0.061 0.065 0.054 0.038 0.044 0.038 0.046
2D3i Other solvent use PMuo kt 0.018 0.012 0.008 0.013 0.018 0.021 0.025 0.050 0.053 0.044 0.031 0.036 0.031 0.038
2D3i Other solvent use PMes kt 0.012 0.008 0.005 0.009 0.012 0.014 0.017 0.034 0.035 0.030 0.021 0.024 0.020 0.025
% Change in Emissions

2A3 Glass Production TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - - - - - - -

2A3 Glass Production PMuo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - - - - - - -

2A3 Glass Production PMes % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - - - - - - -

2A5a Quarrying and mining of minerals

other than coal TSP % 0.0% 0.0% 0.0% 0.0% -13% -1.7% -3.0% -35% -1.7% -1.3% -3.0% 1.6%  22.6%  30.1%
2A5a Quarrying and mining of minerals

other than coal PMo % 0.0% 0.0% 0.0% 0.0% -13% -1.7% -3.0% -35% -1.7% -1.3% -3.0% 1.6% 22.6% 30.1%
2A5a Quarrying and mining of minerals

other than coal PMes % 0.0% 0.0% 0.0% 0.0% -13% -1.7% -3.0% -35% -1.7% -1.3% -3.0% 1.6% | 22.6%  30.1%
2A5b Construction and Demolition TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2A5b Construction and Demolition PMuo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2A5b Construction and Demolition PMs % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2A5c Storage and Handling of mineral

products PMes % 0.0% 0.0% 0.0% 0.0% -13% -1.7% -3.0% -35% -1.7% -1.3% -3.0% 1.6% | 22.6%  30.1%
2B10b Storage, handling and transport of

chemical products TSP % - - - - - - - - - - - - - -

2B10b Storage, handling and transport of

chemical products PMo % - - - - - - - - - - - - - -
2B10bStorage, handling and transport of

chemical products PMes % - - - - - - - - - - - - - -

2C Metal Production TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0%
2C Metal Production PMuo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0%
2C Metal Production PMes % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0%
2D3b Road Paving TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  10.5%
2D3b Road Paving PMuo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | 10.5%
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NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2D3b Road Paving PMes % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 10.5%
2D3i Other solvent use TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2D3i Other solvent use P Mo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2D3i Other solvent use PMes % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NFR Category Pollutant  Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019

2B2 Nitric Acid Production NOx kt 0.960 0.280 0.302 NO NO NO NO NO NO NO NO NO NO NO

Submission 2020
2B2 Nitric Acid Production NOx kt 0.960 0.280 0.302 NO NO NO NO NO NO NO NO NO NO NO

% Change in Emissions
2B2 Nitric Acid Production NOx % 0.0% 0.0% 0.0% - - - - - - - - - - -
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Table4dBRecal cul ations for [I7(MNWMMCC) ri al Processes 19901201
NFR Category Pollutant  Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019
2D3a Domestic solvent use including fungicidc NMVOC  kt 7.927 8.143 8568 9.347 10.141 10.250 10.298 10.344 10.368 10.385 10.422 10.481 10.767 10.818
2D3b Road Paving NMVOC kt 0.035 0.027 0.046 0.054 0.045 0.053 0.037 0.029 0.030 0.029 0.029 0.030 0.030 0.034
2D3c Asphalt Roofing NMVOC kt NE NE NE NE NE NE NE NE NE NE NE NE NE NE
2D3d Coating Applications NMVOC  kt 6.742 6.560 6.315 6.238 5432 4259 3373 3394 3259 3402 3800 3.369 2.811 2.678
2D3e Degreasing NMVOC kt 1.743 2388 0.847 0953 1531 0.789 0.885 0925 1.004 0.795 0.885 0.686 0.885 1.187
2D3f Dry Cleaning NMVOC kt 0.282 0.270 0.090 0.085 0.093 0.063 0.053 0.058 0.075 0.057 0.069 0.044 0.062 0.064
2D3g Chemical products manufacturing or
processing NMVOC  kt 3.023 3.024 2786 1.189 1486 1.888 0.999 1149 1.224 1248 1082 0.986 1.168 1.243
2D3h Printing NMVOC kt 2912 2912 1946 2126 1393 2360 2474 1.788 1.217 1.283 1400 1462 1.468 1.206
2D3i Other solvent use NMVOC  kt 0.701 0.493 1.011 3.103 3.346 2198 1457 1.620 1501 1.121 1379 1422 1.370 1.423
2G Other product use NMVOC  kt 0.034 0.037 0.039 0.032 0.028 0.027 0.024 0.025 0.023 0.020 0.019 0.020 0.017 0.022
2H2 Food and Beverages Indsutry NMVOC kt 9.617 10.216 9.683 14.059 14.332 15.905 18.052 18.184 20.412 22.492 19.031 20.041 21.241 26.574
Submission 2020
2D3a Domestic solvent use including fungicidc NMVOC kt 7.927 8.143 8.568 9.347 10.141 10.250 10.298 10.344 10.368 10.385 10.422 10.481 10.767 10.818
2D3b Road Paving NMVOC  kt 0.035 0.027 0.046 0.054 0.045 0.053 0.037 0.029 0.030 0.029 0.029 0.030 0.030 0.034
2D3c Asphalt Roofing NMVOC  kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO
2D3d Coating Applications NMVOC  kt 6.742 6.560 6.315 6.238 5432 4.259 3373 3394 3259 3402 3800 3369 2.811 2.661
2D3eDegreasing NMVOC  kt 1743 2388 0.847 0953 1531 0.789 0.885 0925 1.004 0.795 0.885 0.686 0.885 1.187
2D3f Dry Cleaning NMVOC  kt 0.282 0.270 0.090 0.085 0.093 0.063 0.053 0.058 0.075 0.057 0.069 0.044 0.062 0.064
2D3g Chemical products manufacturing or
processing NMVOC kt 3.023 3.024 2786 1189 1486 1.888 0.999 1.149 1224 1.248 1.082 0.986 1.168 1.243
2D3h Printing NMVOC  kt 2912 2912 1946 2126 1393 2360 2474 1788 1.217 1283 1400 1.462 1.468 1.206
2D3i Other solvent use NMVOC kt 0.701 0.493 1.011 3.103 3.346 2.198 1457 1620 1501 1.121 1.379 1422 1.370 1.423
2G Other product use NMVOC  kt 0.034 0.037 0.039 0.032 0.028 0.027 0.024 0.025 0.023 0.020 0.019 0.020 0.017 0.022
2H2 Food and Beverages Indsutry NMVOC  kt 9.617 10.216 9.683 13.296 14.332 15.540 18.052 18.184 20.412 22.492 19.031 20.041 21.241  26.575
% Change in Emissions
2D3a Domestic solvent use including fungicidc NMVOC % 0.0% 0.0% 0.0% 00% 00% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0%
2D3b Road Paving NMVOC % 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0%
2D3c Asphalt Roofing NMVOC % - - - - - - - - - - - -
2D3d Coating Applications NMVOC % 0.0% 0.0% 00% 00% 00% 0.0% 00% 00% 00% 00% 0.0% 00% 0.0% -0.6%
2D3e Degreasing NMVOC % 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0%
2D3f Dry Cleaning NMVOC % 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0%
2D3g Chemical productsanufacturing or
processing NMVOC % 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0%
2D3h Printing NMVOC % 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0%
2D3i Other solvent use NMVOC % 0.0% 0.0% 00% 00% 00% 0.0% 00% 00% 00% 00% 0.0% 00% 0.0% 0.0%
2G Other product use NMVOC % 0.0% 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 00% 0.0% 0.0%
2H2 Food and Beverages Industry NMVOC % 0.0% 0.0% 0.0% -5.4% 0.0% | -2.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Chapter Five

Agriculture

5.1 Overview of the Agriculture (NFR 3) Sector

The Agriculture sector is the largest source ot MHreland and at 118.31 kt accounted for 99.1 per
cent of national total NEemissions (119.34 kiin 2018. The majority of the remainder of national
total emissions is attributable to Road Transport (1A3b) and smaller fractions to combustion in the
Manufacturing Industry and Construction (1A2), Commercial (1A4a) and Residential (1A4b),
Agriculture/Faestry/Fishing: Offoad vehicles and other machinery (1A4cii) sectors, Other product
Use (2G) and Biological treatment of wagt€omposting (5B1).

Emissions of HF NB Y | ANA Odzf G dzNBE Ay LNBflIyRQa Ay@Syid2NE
developedby a member of the inventory team. The methodologies employed follow those utilised by
Misselbrook et al. (2004, 2010, 2016) and the Inventory Guidebook (EMEP/EEA, 2019) and are
described in the following sections. The methodology is based largely onkthgational Ammonia

Reduction Strategy Evaluation System (NARSES) model for emissions from livestock and where
required the Inventory Guidebook (EMEP/EEA, 2019) is also used (poultry and minor livestock
species). For the calculation of Neinissions from miogen fertilizer application the Tier 2 approach

provided in the Inventory Guidebook (EMEP/EEA, 2019) is adopted.

The trend in emissions of NHom agricultural sources is shown in Figure 5.1. Management of animal
manures (3B) produced 47.1 per cent ¢lmissions from agriculture in 2018, with the application

of inorganic fertiliser, sewage sludge and animal manures deposited and applied to soils (52.9%)
accounting for the remainder. The Aemission trend is largely determined by the cattle population

and shows a steady increase up to 122.19 kt in 1998 (an increase by 11.6 per cent from 1990). There

has been some decline in the populations of cattle and sheep since 1999, as well as a decrease in
fertiliser use, which contributed to a downturn in BlBlMA A &3 A 2y a4 Ay (GKS mMdaddb H A MA
emissions from the agriculture sector in 2018 were 8.1 per cent higher than the emission levels in

1990 (109.48 kt) and 3.2 per cent lower than the peak levels in 1998.

NMVOCs from agriculture are estimated to be2&kt in 2018, accounting for 39.4 per cent of the
NMVOC inventory total (109.77 kt). Emissions from manure management (3B) make up 98.4 per cent
of agriculture related NMVOC in 2018, with the remaining 1.6 per cent from cultivated crops (3De).
For the c&ulation of NMVOC emissioresTier 2 methodologys adoptedfor cultivated crops3De
included in 2092 EMEP/EEA Guidebook 3D Table 3.4 which exist in Irédantkly Wheat, Rape and
Grass).The Inventory Guidebook (EMEP/EEA, 90Iier 1 approach is agted for cultivated crops
(3De)not included in Table 3.4A Tier 2 approach is utilised fddMVOC emissions fromanure
management (3B). The trend in NMVOC emissions from agriculture is shown ing=&yure

NOcemissions form agriculture are estimatedhe 34.9 kt in 2018, accounting for 45 per cent of the
national total. Emissions from manure management (3B) make up 2.4 per cent of the agriculture
related NQwith Inorganic Nertilizers (3Dal), Animal manure applied to soils (3Da2a), Sewage sludge
appled to soils (3Da2b), and Urine and dung deposited by grazing animals (3Da3) accounting for 45
per cent, 17.3 per cent, 0.2 per cent and 35.1 per cent of total agriculture emissions, respectively.
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Emissions in 2018 were 6.1 per cent above those in 199®Z3Rkt). Estimates from manure
management (3B) are derived from the Tier 2 mass flow approach to estimatemskions, whilst
emissions from agricultural soils (3D) utilise the Tier 1 emission factor presented in the Inventory
Guidebook. The trend in N@missions from agriculture is shown in Figure 5.3.

Estimates for agriculture emissions of TSP;d¥id PM s contribute significantly to national totals

for these pollutants, accounting for 18.9 per cent, 31.7 per cent and 7.4 per cent of national totals
respectively. For these calculations, Tier 1 and 2 approaches provided in the Inventory Guidebook
(EMEP/EEA, 2016) are adopted. Fop PDAiry cattle (3B1a) and Natairy cattle (3B1b) are the main
drivers of the trend accounting for 57.3 per cent of ssidns in 2018. For RMhe main driver of the

trend in emissions from agriculture is Inorganiéertilizers (3Dal) which accounted for 80.7 per cent

of emissions in 2018. The second and third largest sources arddNgncattle (3B1b) and Dairy cattle
(3Bla) accounting for 5.3 per cent and 3.6 per cent, respectively of the agricultural total in 2018. A
similar trend is evident for TSP with InorganifeNilizers (3Dal), Nodairy cattle (3B1b) and Dairy
cattle (3B1a) accounting for 59.5 per cent, 8¢6 pent and 5.8 per cent, respectively of the agriculture
sector total in 2018. The trend in BMis presented in Figure 5.4.

The use of some pesticides for arable farming can be a source of POP emissions, notably due to the
trace content of HCB within ste pesticides as a contaminant from the manufacturing process.
Emissions of HCB from NFR Sector 3Df (Use of pesticides) are a key category in 2018, accounting for
85.1 per cent of national total HCB emissions.
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5.2Manure Management (NFR 3B)

The folowing sections outline the activity data, assumptions and calculations utilisestimating

NH;, NMVOC, NQ TSP, PM and PM s emissions from agriculture in Ireland. For \td NQ, the

Tier 2 methodology uses a mass flow approach based oodheept of the flow of Total Ammoniacal

Nitrogen (TAN) through the manure management system. Emissions are calculated for the same
animalsubOl 4G SA2NASa +a (K2a$S dziAftAaSR Ay LNBflFIyRQa y|
E). The first step ithe mass flow approach is the estimation of total annual nitrogen excretion by the

animals. For dairy cows and other cattle, Ireland utilises the method described in IPCC (2006), chapter

10, further enhanced by countispecific data on feeding practiceg&® YA f 1 LINR RdzOGA 2y 0 h
Duffy et al., 2Q0) to estimate N excretion. For all other categories of livestock, national values are

utilised. Total nitrogen excretion is then apportioned to that which is deposited in buildings, collection

yards (onlyapplicable to dairy cows during lactation) and grazing. See Table E.3 Annex E for animal
nitrogen excretion.

The method used to estimate NMVOC emissions is the tier 2 approach based on emission factors from
Table 3.11 and Table 3.12 of the Invent@yidebook (EMEP/EEA, 2)%or all livestock categories.

The tier 2 approach considers NMVOC emissions from the following; silage stores, silage for feeding,
housing, outdoor manure stores, manure application and from grazing animals as outlined in section
3.4 of the Inventory Guidebook (EMEP/EEA 9201
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For TSP, PMand PM semissions are estimated based upon animal numbers using the Tier 1 method
and emission factors from the Inventory Guidebook (EMEP/EEA).2Bde Table Eof Annex E for
additionalinformation of the EFs used for NINMVOC, TSP, RMand PM s emission estimation.

5.21 Cattle (NFR 3B1)

A Farm Facilities Survey conducted in 2003 (Hyde et al., 2008) provides the basis for the calculation of
the number of days housed and the numberdays spent grazing by cattle on farms in Ireland.
National averages are used for the purpose of inventory calculations. Data for the number of days
housed are presented in Table E.2.1. The number of days spent grazing is then calculated by
subtracting tlkese values from 365 (i.e. days in a year).

¢g2 K2dzaAy3d (GellSa INBE RAAGAYIdZAAKSR T2base@l GG S
and solidnanurebased housing. As a result of differing management practices on farms, a proportion

of each otthe cattle subdivisions is not housed (ewintered) and therefore graze pasture for the full

year. The proportion of each stdategory of cattle that is managed in this manner is accounted for in

Table E.2.1. For liquid manubased housing an emissiorcfar of 27.7 per cent of the TAN available

in liquid-based housing is applied (Misselbrook et al., 2016). The TAN in cattle manure is assumed to
be 60 per cent. For solid manubased housing, emission factors of 16.8 per cent and 4.2 per cent of

the TAN mailable in solid manurbased housing are applied to cattle housed on straw and calves
housed on straw, respectively (Misselbrook et al., 2016).

In addition to animal housing, emissions are estimated for cow collecting yards used during milking
utilisingan emission factor of 22.5 per cent of the TAN available (Misselbrook et al., 2016).

The storage of both liquid and solid manure is considered. Liquid manure is stored either below the
animals in slatted floor housing or removed from the house to outdstorage. Emissions are
calculated separately for indoor and outdoor storage. It is assumed that a crust will form in the indoor
under slat storage. In addition, a fraction of the organic nitrogen in liquid manure is mineralised to
TAN before emissions acalculated. A value of 0.1 (Dammgen et al., 2007) is applied as suggested in
the Inventory Guidebook (EMEP/EEA, 20T o fully account for all losses of N from liquid manure
during storageestimates are made of /0, NO and Nlosses during storage utilising the emission
factors provided in the Inventory Guidebook (EMEP/EEA9)2@h emission factor of 5 per cent of

the TAN available in liquid manure stores is applied to estimateeitissions from liquid manure
storage in cogred stores and 10 per cent of the TAN available in liquid manure stored in uncovered
stores (Misselbrook et al., 2016).

Solid manure is generally stored in the shed or outside in heaps. The contribution of the nitrogen
content of straw used for bedding accounted for based on national data on straw used for bedding
and the length of the housing period (Hyde et al., 2008). Where manures are managed as solid, a
fraction of the TAN is immobilised in organic matter. Immobilisation of nitrogen reduces taetiao

for NHs emissions from solid manures during storage and after landspreading. The value proposed in
the Inventory Guidebook (EMEP/EEA,@Qif 0.0067 kg kg (Kirchmann and Winter, 1989) is applied.

To fully account for all losses of N from satidnure during storageestimates are made of X, NO

and N losses during storage utilising the emission factors provided in the Inventory Guidebook
(EMEP/EEA, 20). An emission factor of 35 per cent of the TAN available in solid manure stores is
utilised (Misselbrook et al., 2016).
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Landspreading emissions are calculated by estimating the quantity of TAN available post storage of
the manure (both liquid and solid) and accounting for the period of the year in which it is spread (i.e.
spring, summer, autumand winter) as outlined in Table E.5 Annex E. For liquid manure, a dry matter
value of 6 per cent is assumed and two emission factors are applied, 48.4 per cent of the TAN available
for the proportion applied in summer and 26.1 per cent for proportionlagapin spring, autumn and
winter (Misselbrook et al., 2016). For solid manuaa emission factor of 68.3 per cent of the TAN
available is applied regardless of the period of the year in which it is spread (Misselbrook et al., 2016).
It is assumed that btattle slurry is applied using the splashplate method and that all solid manure is
broadcast spread. The emission factor presented in the Inventory Guidebook (EMEP/EBAf201
0.04 kg NO per kg of nitrogen is applied to calculate éfiissions from maure (solid and liquid)
application to soil.

For cattle grazing an emission factor of 6 per cent of the TAN available at grazing is applied for all cattle
categories (Misselbrook et al.,, 2016). The emission factor presented in the Inventory Guidebook
(EMEFEEA, 209) of 0.04 kg NO per kg of nitrogen is applied to calculatgei@ssions from excreta
deposited during grazing.

NMVOC emissions are estimated using Tier 2 emission factors from the Inventory Guidebook
(EMEP/EEA, 20). Estimates are made for hces cattle, silage feeding, silage store, manure storage,

manure application and grazing. The emission factors for silage feeding and silage storage, housing
FYR ANITAy3a FNB O2YO6AYSR ¢gAGK GKS FTSSR Awil 1S ot
to the estimation of ClHemissions from enteric fermentation and manure management. The feed

intake values for silage and grass are presented in TaBlé\Bnex E with the emission factors used

presented in Tabl&.7 Emissions of NMVOC from manure agg and manure application use the

Inventory Guidebook (EMEP/EEA, 204pproach whereby the NMVOC emissions from livestock
buildings are coupled with the ratio of Nldmissions from storage and application with those in

livestock buildings, respectively.

Emissions of TSP, RMnd PM s are estimated using Tier 1 emission factors split by cattle type and
housing category (slurry/solid housing). The emission factors used are presented in Table E.7, Annex
E.

5.22 Sheep (3B2)

Sheep in Ireland are categorésato those on upland and those on lowland areas. Four subcategories
exist within both upland and lowland areas, namely ewes, rams, lambs and other sheep more than 1
year old. The CSO publishes sheep population statistics on an annual basis and, tiheeniveber

of headson both lowland and upland areas, several assumptions are made as follows based on expert
opinion. Total ewe and ram numbers are taken as the mean of the June and December CSO censuses.
On this basis, the number of ewes and rams at®lsuaded using the ratio 55:45 (lowland/upland) for
years up to and including 1997. For 1998 to 2004 inclusive, a ratio of 70:30 is used, reflecting the
destocking of upland areas. For 2005 onwards, a ratio of 80:20 is used. The total number of lambs
slaudntered in any lyear period is used as the activity data for lambs. Monthly lamb slaughtering
figures are available from the CSO. From 2001 onwards, these numbers are adjusted for the number
of lambs that originate in Northern Ireland and that are slaugidiein the Republic of Ireland and for

the number of lambs that are reared in the Republic but slaughtered in Northern Ireland. National
totals are then subdivided similarly to the other categories of sheep. The numbers of other sheep over
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1 year old are alculated from unpublished CSO data. Population statistics for each subcategory of
sheep are presented in Table E.1, Annex E. Input data with respect to manure management practices
are presented in Table E2.2 Annex E. Nitrogen excretion coefficientsdubalategories of sheep are
provided in Table E.3 Annex E.

Similar to cattle, the proportion of TAN in the nitrogen excreted by sheep is assumed to be 60 per
cent. The emission factor for sheep housing is derived by adjusting the housing emissiofrficiactor
beef cattle on solid manure systems by the ratio of excretal outputs of sheep and beef cattle which is
then backcalculated to derive a value of 21.6 per cent of the TAN available in sheep housing
(Misselbrook et al. 2016). Information on the numbédays that sheep are housed during the winter
period is derived from the Farm Facilities Survey (Hyde et al., 2008), which suggestdegiany

specific housing period lengths (Table E.2.2 Annex E). More specifically, lowland and upland ewes are
assumedo be housed for 61 and 85 days/year. No differentiation is made for upland and lowland
rams, lambs and other sheep >1 year olieing housed for 85, 58 and 61 days/year respectively. In
Ireland, sheep are generally housed in sotidnurebased housing sgems.

The NHemission factors used for the storage and landspreading of solid manure used for Cattle (3B1)
are also considered appropriate for sheep manure (Misselbrook et al., 2016). For storage of solid
manure and subsequent landspreading the emis$mtor for sold manure from cattle is used (68.3

per cent of TAN available at landspreading). Account is also taken of the nitrogen added from straw
used for bedding and the immabilisation of TAN in organic matter when solid manures are managed
following the approach adopted for solid manure from cattle. The emission factors presented in the
Inventory Guidebook (EMEP/EEA, @04re used to estimate N&L,O and N emissions from manure
management. The emission factor preseniadhe Inventory Guidebook BEP/EEA, 2®) of 0.04

kg NO per kg of nitrogen is applied to calculate Bidissions from excreta deposited during grazing
and the application of solid manure to soil. For sheep grazing, the emission factor applied for cattle of
6 per cent of the TAN avable at grazing is utilised to estimate Neimissions from grazing sheep
(Misselbrook et al., 2016).

NMVOC emissions are estimated using Tier 2 emission factors from the Inventory Guidebook
(EMEP/EEA, 201 based on volatile solid (VS) excretion datasisrated in the national greenhouse

gas inventory for agriculture. Estimates are made for housed sheep, manure storage, manure
application and grazing sheep. The emission factors used are presented in Tablenex E.

Emissions of TSP, Rvand PM:; are estimated using Tier 1 emission factors in the Inventory
Guidebook (EMEP/EEA, 20The emission factors used are presented in Table E.7, Annex E.

5.2.3 Swine (NFR 3B3)

Detailed population statistics are available for seven subcategories of pigs imdlteding national
statistics published by the CSO as follows: sows in pig, gilts in pig, other breeding sows, boars, gilts not
yet served and two categories of fattening pigs (<20 kg and >20 kg live weight). The CSO undertakes
and publishes two censusesrpeear, one in June and one in December. The average of the two census
values is used in deriving the pig populations in the seven subcategories, thus providing an appropriate
measure of the number of pigs on farms for the purposes of the annuakii$¢son inventory.
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For the NH inventory, it is assumed that all pigs are housed and that the housing systems are
liquid/slurry-based. Furthermore, it is assumed that the proportion of TAN in nitrogen excreted is 70
per cent. An emission factor of 33.2 per cefithe TAN in slurry produced by gilts in pig, gilts not yet
served and pigs greater than 20 kgs is applied. For sows in pig, other sows for breeding and boars, an
emission factor of 19.0 per cent of the TAN produced in the slurry of these picpsedpores is used

and an emission factor of 14.8 per cent of the TAN in slurry produced by pigs under 20 kg (Misselbrook
et al., 2016).

For slurry storage, emissions of Nifle calculated separately for covered and uncovered stores based

on the proportion of slrry stored in covered and uncovered storage (Hyde et al., 2008). Emission
factors of 13.0 per cent of the TAN available in covered storage and 52.0 per cent of the TAN available
in uncovered slurry stores are applied (Misselbrook et al., 2016). As isatgewith cattle slurry
account is taken of the losses of®y NO and husing the emission factors presented in the Inventory
Guidebook (EMEP/EEA, 20hnd the mineralisation of organic nitrogen in the liquid manure is also
accounted for (Dammgen et aR007). It is assumed that all pig slurry is applied using the splashplate
method. An emission factor of 19.0 per cent (Misselbrook et al., 2016) of the TAN available post
storage is applied on the basis that pig slurry contains less than 4 per cent DM.

The emission factor presented in the Inventory Guidebook (EMEP/EE®,d@L04 kg NO per kg of
nitrogen is applied to calculate NO emissions from the application of liquid manure to soil.

NMVOC emissions are estimated using Tier 2 emission factors thremnventory Guidebook
(EMEP/EEA, 20) based on volatile solid (VS) excretion data as estimated in the national greenhouse
gas inventory for agriculture. Estimates are made for housed pigs, manure storage and manure
application. The emission factors usa@ presented in Table E.Annex E.

Emissions of TSP, RMind PMs are estimated using Tier 1 emission factfnam the Inventory
Guidebook (EMEP/EEA, 20IThe emission factors used are presented in Table E.7, Annex E.

5.2.4 Poultry (NFR 3B4g)

Detailed population statistics are available for eight subcategories of poultry in Ireland using national
statistics collated by the Department of Agriculture and the CSO as follows: layers, broilers, layer
breeders, broiler breeders, turkeys, turkey brees, geese and ducks. The population statistics are
provided in Table E.1, Annex E. The estimation afditissions from poultry production utilises bird
places as opposed to bird numbers so that production cycles are considered. The number of bird
placesis estimated from the annual bird population assuming that all bird places are full throughout
the year after rest periods have been taken into account (rest periods are those periods after a
production cycle in which the housing systems are emptied ahatiure and bedding, thoroughly
washed and prepared for the next batch of birds). In the case of broilers, there are 5.5 production
cycles per year, with a-30 4-week rest period between production cycles. In the case of turkeys,
there are 2.5 productiogycles per year of approximately 120 days in length, withta 8-week rest

period also applied. All other poultry subcategories have production cycles of over 1 year, and
therefore no adjustments to population statistics are made.

It is assumed thatlapoultry are housed in some form of solid manure housing system and that the
proportion of TAN in nitrogen excreted by poultry is 70 per cent. For a proportion of laying birds, free
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range systems are in use, which consist of an area of grassland besidied house which the birds

are allowed onto for a period of hours during the day. The percentage of laying birds that are housed
in this type of system is based on statistics supplied by the Department of Agriculture, Food and
Marine. An emission factaf 35 per cent of TAN is applied to the quantity of TAN which is deposited
outdoors. Emission factors of 41.0 per cent, 28.0 per cent, and 35.0 per cent, 57 per cent and 24.0 per
cent of TAN are applied to layer, broiler, turkey, geese and duck housspgatively (EMEP/EEA,
2019). The storage of poultry manure is separated into two classes, litter and layer manure. An
emission factor of 17.0 per cent of TAN is applied to broiler manure,det.Gentfor layer manure,

24.0 per cent for turkey manure, 16.0 per cent for geese manure and 24.0 per cent for duck manure
(Inventory Guidebook, 2016). To account for the loss of other nitrogen compounds, account is taken
of the losses of YD, NO and MNusing tte emission factors presented in the Inventory Guidebook
(EMEP/EEA, 201 It is assumed that all poultry manure is broadcast spread and emission factors of
69.0 per cent, 66.0 per cent, 54.0 per cent, 45 per cent and 54.0 per cent of the TAN available post
storage, are adopted for layers, broilers, turkeys, geese and ducks respectively (EMEP/BEAN201
emission factor presented in the Inventory Guidebook (EMEP/EEAR) 20D.04 kg NO per kg of
nitrogen is applied to calculate NO emissions from excrgposited during grazing and the
application of manure to soil.

NMVOC, TSP, Rdand PM semissions are estimated using Tier 1 emission factors from the Inventory
Guidebook (EMEP/EEA, 2IThe emission factors used are presented in TalleAfinex E.

5.25 Other livestock Goats (NFR 3B4d), Horses (3B4e), Mules and Asses (NFR
3B4f) and Other Animals (3B4h)

The remaining livestock categories include goats, horses, mules and asses, deer, mink and foxes and
estimates are made for emissions of )NNNO, NWOC, TSP, Rdand PM .

For NH emissions the emission factors used are the default Tier 2 factors presented in the Inventory
guidebook (EMEP/EEA, ®)ior each step in the manure management chain. As part of the mass
flow approach inventory guidebookemission factors for NO,. and N emissions from manure
management are also estimated. The emission factor presetimethe Inventory Guidebook
(EMEP/EEA, 20)10f 0.04 kg NO per kg of nitrogen is applied to calculateei@ssions from excreta
depositad during grazing and the application of manure to soil.

NMVOC emissions are estimated for goats (3B4d), Horses (3B4e) and Mules and asses (3B4f) using the
Tier 2 emission factors from the Inventory Guidebook (EMEP/EE®). 20the case of other animals

(3B4h) the Tier 1 emission factors presented in the inventory guidebook (EMEP/E&¥ar20dsed.

The emission factors applied are presented in TaeAnnex E.

Tier 1 emission factors from the Inventory Guidebook (EMEP/EEA) 204 applied to estinma
emissions of TSP, RMind PM sfrom the livestock categories described except for deer for which no
emission factor is supplied in the Inventory Guidebook (EMEP/EE®), 201

In the period 2010 to 2011 there was a change in the Agricultural Viaitagement System (AWMS)
for mink (3B4h) production from 100% solid manwu@ased in the period 1992010 to 52%
liquid/slurry-based and 48% solid manubased AWMSesulting in a decrease in associateds;NH
emissions for category 3B4h
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5.2.6 Uncertainties

There is extensive and djp-date statistical data on all aspects of the agriculture sector in Ireland.
Most of this data is compiled and published by the Central Statistics Office and is the official source of
the basic data for inventory purposes. Theeptton is for statistics on synthetic fertiliser use and the
poultry population which are obtained from the Department of Agriculture Food and the Marine
(DAFM). The CSO and DAFM are key data providers whose atatigtical inputs to the inventory
agen@ | NB O2@SNBR 06& aSY2NlIyRdzy 2F | YRSNAGFYRAY3I
As a result, the uncertainty associated with animal population statistics is low, at 1 per cent. The
emission factor uncertainty associated with Ngtnission factorgor dairy and other cattle is 50 per

cent, and for all other livestock categories 100 per cent. Much ofddtission research is aimed at
dairy cattle and other cattle therefore emissions from these categories are relatively well quantified
in comparisonto the other livestock categories. In comparison, the uncertainties associated with
NMVOC and PMemissions in agriculture are largely due to the uncertainty (30@&pet) associated

with the emission factors for both pollutants as discussed in the tovgrGuidebook (EMEP/EEA,
2019).

5.3 Agricultural Soils (NFR 3D)
5.3.1 Direct Soil Emissionsinorganic Nfertilizers (NFR 3Dal)

The calculation of Ndemissions from nitrogen fertilizer application to agricultural soils utilises the
Tier 2 approach outlined in the Inventory Guidebook (EMEP/EEA).20dtal fertilizer sales and
emission estimates for each year of the time series 12Q0D3(Table E.4, Arex E) are apportioned

into the categories, Ammonium sulphate, CAN, NK mixtures, NPK mixtures, NP mixtures, Other
straight N compounds, Urea, and protected urea produatxording to the known sales of these
compounds in each year as supplied to the ireen agency by the DAFM. Table8 Bf Annex E
includes additional information on the methodological approach, quantities of individual fertilizer
types, the emission factors used and resultant emissions. The emission factor preserited
Inventory Guidbook (EMEP/EEA, 281of 0.04 kg NO per kg of nitrogen is applied to calculate NO
emissions from the application of inorganicfétilizers to soil. Irelandin previous submissions
reported emissions of PN PMs and TSP from fardevel agricultural perations under 3Dglto
separate these emissions from those previously reported under 2B10b. These are now reported under
050 F2fft26Ay3 + NBO2YYSYyRIGAZY AY (GKS b9/5 SELISN
emission factors presented in thaventory Guidebook (EMEP/EEA, 204&re applied (Table &.

Annex E) coupled with the total utilisable agricultural area (TaBleABnex E).

5.3.2 Direct Soil EmissiorisLivestock manure applied to soils (NFR 3Da2a)

The calculation of Nhemissions fom livestock manure applied to soil is discussed in secEds to

5.25 inclusive. Emissions for each of the livestock species are summed and reported under 3Da2a.
The default emission factor of 0.04 kg NO per kg of nitrogen is applied to calculatenidSions from

the application of livestock manure to soils.

5.3.3 Direct Soil Emissioris Sewage sludge applied to soils (NFR 3Da2b)

Estimates of NkHwere estimated from the application of sewage sludge (3Da2b) for the first time in
L NBf | ¥y R Q assionJiTiepquadatitizdNsdwage sludge applied to land is estimated as part of the
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calculations for emissions of cehd Nh FNRB Y 41 4GS6F GSNJ Ay LNBflYyRQa
The fraction of nitrogen volatilised is 0.13 kgsyper kg N applied (EMEP/EER19). With respect to

NO emissionghe default Tier 1 emission factor of 0.04 kg NO per kg of nitrogen is applied to calculate

NO emissions from the application of sewage sludge to soils.

5.3.4 Direct Soil Emissioris Other organic fertilizerapplied to soils (NFR 3DaZ2c)

Emissions of Nd-nd NO from this source category are currently reported as NE. Information on the
guantities of other organic fertilizers applied to agricultural soils does not exist in Ireland and is
considered negligibleomparedto the total quantity of nitrogen applied in manures or deposited
during grazing.

5.3.5 Direct Soil EmissiorisUrine and dung deposited during grazing (NFR 3Da3)

The calculation of N&missions from urine and dung deposited on soil during gragidgcussed in
sections5.2.1 t05.2.5 inclusive. Emissions for each of the livestock species are summed and reported
under 3Da3. The default emission factor of 0.04 kg NO per kg of nitrogen is applied to calculate NO
emissions from urine and dung depiesl on soil during grazing.

5.3.6 Farmlevel agricultural operations (NFR 3Dc)

Emissions of PM, PMysand TSP are reported under NFR 3Dc. Previously the emission reported in this
category were reported under 2B10b, however in response to the 2017 NEeD swview, these
emissions have now been reallocated to 3Dc. Emissions are estimated using the total quantity of
fertilizers (by weight) applied to soils in Ireland. The emission factors applied are those provided in
CEPMEIP (2001) and are presentedaibld E8 Annex E. The total quantity of fertilizers (by weight)
applied to agricultural soils is presented in Tabl®, Bnnex E. In addition, Ireland also reports
emissions of PM, PM.sand TSP from farm level agricultural operations under 3Dc inubimnission
following a recommendation from the NECD review in 2018. These emissions were reported in
previous submissions under 3Dal to separate these emissions from those previously reported under
2B10b.

5.3.7 Oftfarm storage, handling and transport (NBBRd)

In this category, fugitive PM emissions in the form of TSR, &M PM sare estimated from the bulk

handling of cereal grains. The general method for estimating fugitive PM emissions involves
multiplying the amount of material, which in this case is cereal grain (barley, wheat and oats), by an
emission factor. Given the impdorr Yy OS 2 F | ANAR Odzf G dzNB (2 LNBfIlyRQa
freely available (Table &.Annex E). Data in relation to the production of cereal grains are collated

and provided by the Central Statistics Office (CSO). Emission factors of 1@gjttald 4 g/t from

CEPMEIP (2001) are utilised in the calculation of emissions of TSRNBNM s, respectively.

5.3.8 Cultivated crops (NFR 3De)

Emissions of NMVOCs are estimated using the default emission factor of 0.8&dythase crops

not listed in Table 3.3 Chapter 3.D of the inventory guidebook (EMEP/EEA a2@1i®ecrop aress
presented in Table &. Annex EFor wheat, rape and grass (03, the Tier 2 emission factors
presented in Table 3.4 Chapter 3.D of the inventory guidefBbKEP/EEA, 2019) are used. The areas
of these crops and grassland area are presented in Table E.9, Annex E.
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5.3.9 Use of Pesticides (NFR 3Df)

The main source of POPs from pesticides is HCB contamination of currently used pesticides. Where
available, annuglesticides usage data have been udedsticide usage surveys are available for 2003,
2004, 2011, 2012, 2013 and 2014 from the DAFM. Interpolation and extrapolation are used for the
remaining years up to the date at which usage stopped for particulaigi@ss as described in Table

4 annex to chapter 3.D3.1 of the inventory guidebook (EMEP/EEA, 2019). Both the activity data used
and impurity factors for each active ingredient are presented in Table E.10 of Annex E

Tableb.1 Emission Estimates for Hetxlorobenzene Emissions from Pesticide Use

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
HCB
(kg) 7.163 7.247 7.299 2.054 2.200 2.236 2.273 2.309 2.280 2.224 2.177 2.212 2.212 2.164

5.4 Field burning of agriculturaésidues (NFR 3F)

Field burning of agricultural residues is the practice whereby crop residues are burnt as a means of
clearing land to allow tillage operations to proceed. As stated in chapter 3F of the EMEP/EEA
Guidebook 202the practice is largely outlawed. Prescribed burning of agricultural residues in Ireland
may only be allowed in the case of disease or maintenance of soil organic matter as detailed in GAEC
6 page 52 of the crossompliance handbook (DAFM, 2015). In aiddit the inventory agency has
undertaken some analysis on this issue (Zimmerman, 2014) which suggests that fires on agricultural
land are in general fires that have occurred due to fires in adjoining forestry or peditareckample

and are not the anthopogenic burning of agricultural residues. The inventory agency continues to
discuss with relevant agencies with respect to the identification of fires due to its importance in the
estimation of norRCQ gases within the Land Use, Land Use Change and fosestor.

5.5 Uncertainties associated with Synthetic Fertilizer (3Dal), Organic fertilizers
(3Da2c) and urine and dung deposited by grazing animals (3Da3).

Although losses of NHfrom NHertilisers applied to grass grazed by livestock are difficuligtrdjuish

from subsequent Nkkmissions from urine patches produced by grazing animals, those two emissions
are calculated separately with emissions from grazing reported in 3D@8.sources making the
largest contributions to the overalincertainty areammonia losses from synthetic fertiliser use and
animal manures deposited to pasture, range and paddock. The emission factors for these sources are
currently assigned an uncertainty of +200%, and they contribute to 95.6 per cent of the overall
uncertainty.

5.6 Recalculations in the Agriculture Sector

For the calculation of NMVOC emissian$jer 2 methodologyas adoptedor cultivated crops3Dé
included in 2016 EMEP/EEA Guidebook 3D Table 3.4 which exist in (relerely Wheat, Rape and
Grass)The Inventory Guidebook (EMEP/EEA, 2016) Tier 1 appreaxhdopted for cultivated crops
(3De)not included in Table 3.4. This is a change to previous submissions in which a Tier 1 approach
was applied to all crops. This results in a 7.3 per paghictionin total agricultural NMVO@missions

on average in the period 2011 to ZDIRevised estimates of HCB were undertaken for this submission
based on the revised guidance provided in the inventory guidebook for this the NFR category 3Df.
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5.7 Quality Assurare’Quality Control

¢KS 3IASYSNIft v!Ikv/ LINRPOSRdINBa aSi R2géy Ay LNBE Iy

Agriculture sector. The spreadsheets incorporate transparent linking between input data statistics and
calculations, as well as internal checkstlo@ calculations and the outputs. The inventory experts are
actively involved in assessing the outcomes of Bldission research in Ireland and continually re
examine the underlying assumptions in inventory estimates with sespecific experts in the
Department of Agriculture and other related bodies.

5.8 Planned Improvements

A large number of input variables determine emissions in the Agriculture sector and the final results
are very sensitive to changes in many of these variables. Assumptions rédatiogne parameters

have an important bearing on the outcome. Whilst methodologies for the agricultural emission
sources that are relevant in Ireland are now very comprehensive, they remain generalised and
necessarily simplified considering the complexeys and processes involved. The key to developing
better estimates and reducing uncertainty is to take full account of national circumstances of climate,
soil types, livestockand cropproduction practices, manure management systems and other
influencing factors in a robust and justifiable manner when applying these methodologies. This
requires detailed data from research programmes, and large amounts of statistical data. Nevertheless,
the inventory agency is continually developing emission estimatehatathey fully reflect national
circumstances within the availability of reliable statistics and research studies.

The inventory agency will consider revising the ammonia emission factors, if necessary, based on any
updates in the Inventory Guidebook amallowing the publication of any relevant countspecific
research for the next annual submission.

Review recommendations and responses are included in this report as Annex H.
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Tableb.2 NH3 Recal cul ations for Agriculture 199072017

NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019

3BlaManure managementDairy cattle NH3 kt 12.70 11.95 11.45 10.38 10.57 10.45 10.50 10.90 10.97 11.20 11.68 12.71 13.44 14.10
3B1bManure management Non-dairy cattle NH3 kt 27.41 29.46 29.80 31.61 30.57 30.15 28.74 28.15 30.04 30.49 29.91 29.86 31.02 31.30
3B2Manure management Sheep NH3 kt 1.72 1.75 1.75 1.51 1.18 1.11 1.09 1.11 1.16 1.16 1.14 1.13 1.13 1.19
3B3Manure management Swine NH3 kt 3.85 4.79 5.20 5.03 4.57 4.47 4.65 4.70 4.64 4.53 4.60 4.54 4.72 4.83
3B4dManure management Goats NH3 kt 0.03 0.03 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
3B4eManure management Horses NH3 kt 0.53 0.58 0.60 0.68 0.82 0.84 0.91 0.91 0.95 0.87 0.81 0.80 0.79 0.73
3B4f Manure managementMules and asses NH3 kt 0.05 0.04 0.03 0.03 0.05 0.05 0.04 0.05 0.06 0.05 0.05 0.05 0.05 0.06
3B4g Manure management Laying hens NH3 kt 0.64 0.45 0.43 0.49 0.46 0.54 0.54 0.54 0.66 0.72 0.74 0.83 0.84 0.88
3B4di Manure management Broilers NH3 kt 0.97 1.35 1.51 1.55 1.18 1.44 1.44 1.40 1.40 1.31 1.47 1.48 1.49 1.49
3B4dii Manure management Turkeys NH3 kt 1.00 1.07 0.87 0.84 0.88 0.58 0.58 0.71 0.81 0.74 0.79 0.81 0.84 0.84
3B4gdv Manure management Other poultry NH3 kt 0.11 0.11 0.11 0.16 0.12 0.10 0.08 0.08 0.08 0.08 0.09 0.09 0.10 0.10
3B4hManure management Other animals (please

specify in lIR) NH3 kt 0.46 0.27 0.30 0.29 0.28 0.35 0.33 0.27 0.29 0.29 0.29 0.29 0.29 0.29
3Dallnorganic Nfertilizers (includes also urea

application) NH3 kt 13.69 | 13.01 | 13.17 9.76 9.75 11.58 | 13.16 9.96 7.84 8.69 9.03 9.65 11.19 11.41
3Da2a Animal manure applied to soils NH3 kt 3238 | 3349 | 3341 | 3379| 3280 | 3250| 3044 | 3046 | 31.89| 3224 | 3233 | 33.15| 3458 | 3532
3Da2b Sewage sludge applied to soils NH3 kt 0.02 0.02 0.10 0.39 0.41 0.43 0.54 0.38 0.44 0.34 0.28 0.30 0.29 0.30
3Da3Urine and dung deposited by grazing anima NH3 kt 13.92 14.34 14.44 13.96 13.56 13.41 13.17 12.99 13.43 13.63 13.69 13.70 14.14 14.53
Tota NH3 kt 109.48 | 112.71 | 113.17 | 110.49 | 107.21 | 108.03 | 106.25 | 102.62 | 104.68 | 106.34 | 106.91 | 109.41 | 114.93 | 117.38
Subnission 2020

3BlaManure managementDairy cattle NH; kt 12.70 11.95 11.45 10.38 10.57 10.45 10.50 10.90 10.97 11.20 11.68 12.71 13.44 14.10
3B1bManure management Non-dairy cattle NH3 kt 27.41 29.46 29.80 31.61 30.57 30.16 28.73 28.15 30.04 30.49 29.91 29.86 31.02 31.26
3B2 Manure managementSheep NH3 kt 1.72 1.75 1.75 1.51 1.18 1.11 1.09 1.11 1.16 1.16 1.14 1.13 1.13 1.21
3B3Manure management Swine NH3 kt 3.85 4.79 5.20 5.03 4.57 4.47 4.65 4.70 4.64 4.53 4.60 4.54 4.72 4.83
3B4dManure management Goats NH3 kt 0.03 0.03 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
3B4eManure management Horses NH3 kt 0.53 0.58 0.60 0.68 0.82 0.84 0.91 0.91 0.95 0.87 0.81 0.80 0.79 0.73
3B4fManure managementMules and asses NH3 kt 0.05 0.04 0.03 0.03 0.05 0.05 0.04 0.05 0.06 0.05 0.05 0.05 0.05 0.06
3B4g Manure managementLaying hens NH3 kt 0.64 0.45 0.43 0.49 0.46 0.54 0.54 0.54 0.66 0.72 0.74 0.83 0.84 0.88
3B4gdi Manure managementBroilers NH3 kt 0.97 1.35 1.51 1.55 1.18 1.44 1.44 1.40 1.40 1.31 1.47 1.48 1.49 1.48
3B4giii Manure managemenfTurkeys NH3 kt 1.00 1.07 0.87 0.84 0.88 0.58 0.58 0.71 0.81 0.74 0.79 0.81 0.84 0.84
3B4gv Manure managememtOther poultry NH3 kt 0.11 0.11 0.11 0.16 0.12 0.10 0.08 0.08 0.08 0.08 0.09 0.09 0.10 0.10
3B4hManure management Other animals (please

specify in IIR) NH3 kt 0.46 0.27 0.30 0.29 0.28 0.35 0.33 0.27 0.29 0.29 0.29 0.29 0.29 0.29
3Dallnorganic Nfertilizers (includes also urea

application) NH3 kt 13.69 13.01 13.17 9.76 9.75 11.58 13.16 9.96 7.84 8.69 9.03 9.68 11.23 11.46
3Daz Animal manure applied to soils NH3 kt 32.38 33.49 33.41 33.79 32.80 32.50 30.44 30.46 31.89 32.24 32.33 33.15 34.58 35.29
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3Dad Sewage sludge applied to soils NH3 kt 0.02 0.02 0.10 0.39 0.41 0.43 0.54 0.38 0.44 0.34 0.28 0.30 0.29 0.30
3Da3Urine and dung deposited by grazing anima NH3 kt 13.92 14.34 14.44 13.96 13.56 13.43 13.15 12.99 13.43 13.63 13.69 13.70 14.14 14.51
Total NH3 kt 109.48 | 112.71 | 113.17 | 110.49 | 107.21 | 108.07 | 106.21 | 102.62 | 104.68 | 106.34 | 106.91 | 109.44 | 114.97 | 117.33
% Clange in Emissions

3BlaManure managementDairy cattle NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B1bManure managemert Non-dairy cattle NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.1%
3B2Manure management Sheep NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.1%
3B3Manure management Swine NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4d Manure managemenriGoats NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4eManure management Horses NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4fManure managementMules and asses NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4d Manure managementLaying hens NH, % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4di Manure managementBroilers NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -1.3%
3B4dii Manure managementTurkeys NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4dv Manure managementOther poultry NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4h Manure managementOther animals NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dallnorganic Nfertilizers (includes urea

application) NH; % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.4% 0.4%
3Daz Animal manure applied to soils NH, % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.1%
3Dad Sewage sludge applied to soils NH, % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Da3Urine and dung deposited by grazing anima NH, % 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% -0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.1%
Total NH3 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Environmental Protection Agency 123



Tables . 3. NMVOC Recal cul at7ions for Agriculture 19901201

NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Submission 2019

3Bla Manure managemenDairy cattle NMVOC kt 9.23 8.45 7.87 7.01 7.18 7.14 7.16 7.43 7.48 7.69 8.05 8.80 9.30 9.74
3B1b Manure managementNon-dairy cattle NMVOC kt 2256 | 2481 | 2539 | 26.67 | 26.09| 26.15| 25.04 | 2446 | 2559 | 26.41 | 2587 | 2541 | 26.46 | 26.74
3B2 Manure managementSheep NMVOC kt 0.59 0.62 0.59 0.48 0.38 0.35 0.32 0.33 0.36 0.36 0.37 0.36 0.36 0.38
3B3 Manure managementSwine NMVOC kt 1.02 2.50 2.74 2.66 2.39 2.33 2.43 2.47 2.44 2.39 2.43 2.39 2.48 2.54
3B4dManure management Goats NMVOC kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses NMVOC kt 0.11 0.13 0.13 0.15 0.18 0.18 0.20 0.20 0.20 0.19 0.18 0.17 0.17 0.16
3B4f Manure managementMules andasses NMVOC kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4gi Manure managementaying hens NMVOC kt 0.31 0.23 0.26 0.32 0.30 0.35 0.35 0.35 0.43 0.47 0.48 0.54 0.55 0.57
3B4gii Manure managemenBroilers NMVOC kt 0.87 1.20 1.34 1.38 1.05 1.29 1.29 1.24 1.24 1.16 1.31 1.32 1.33 1.33
3B4giii Manure managemenfTurkeys NMVOC kt 0.74 0.79 0.65 0.62 0.65 0.43 0.43 0.53 0.60 0.55 0.58 0.60 0.62 0.62
3B4giv Manure managemenOther poultry NMVOC kt 0.18 0.18 0.18 0.26 0.21 0.17 0.14 0.14 0.14 0.13 0.14 0.15 0.16 0.16
3B4h Manure managemenriOther animals NMVOC kt 0.41 0.25 0.29 0.29 0.29 0.37 0.36 0.36 0.38 0.38 0.38 0.38 0.38 0.38
3Dal Inorganic Xertilizers (includes urea application) NMVOC kt NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3De Cultivated crops NMVOC kt 3.82 3.77 3.82 3.70 3.98 3.95 3.93 3.92 3.90 3.85 3.84 3.81 3.82 3.84
Total NMVOC kt 39.85 | 42.93 43.27 43.56 | 42.70 42,71 | 41.65 4143 | 42.78 43.60 | 43.64 | 43.95| 45.65 46.47
Submission 2020

3Bla Manure managemenDairy cattle NMVOC kt 9.23 8.45 7.87 7.01 7.18 7.14 7.16 7.43 7.48 7.69 8.05 8.80 9.31 9.75
3B1b Manure managementNon-dairy cattle NMVOC kt 2256 | 2481 | 2539 | 26.67 | 26.09| 26.15| 25.04 | 2446 | 2559 | 26.41 | 25.87 | 2541 | 26.46 | 26.65
3B2 Manure managementSheep NMVOC kt 0.59 0.62 0.59 0.48 0.38 0.35 0.32 0.33 0.36 0.36 0.37 0.36 0.36 0.39
3B3 Manure managementSwine NMVOC kt 1.02 2.50 2.74 2.66 2.39 2.33 2.43 2.47 2.44 2.39 2.43 2.39 2.48 2.54
3B4d Manure managemenriGoats NMVOC kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managementorses NMVOC kt 0.11 0.13 0.13 0.15 0.18 0.18 0.20 0.20 0.20 0.19 0.18 0.17 0.17 0.16
3B4f Manure managementMules and asses NMVOC kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4gi Manure management.aying hens NMVOC kt 0.31 0.23 0.26 0.32 0.30 0.35 0.35 0.35 0.43 0.47 0.48 0.54 0.55 0.57
3B4gii Manure managemenrBroilers NMVOC kt 0.87 1.20 1.34 1.38 1.05 1.29 1.29 1.24 1.24 1.16 1.31 1.32 1.33 1.31
3B4giii Manure managemenfTurkeys NMVOC kt 0.74 0.79 0.65 0.62 0.65 0.43 0.43 0.53 0.60 0.55 0.58 0.60 0.62 0.62
3B4giv Manure managemenOther poultry NMVOC kt 0.18 0.18 0.18 0.26 0.21 0.17 0.14 0.14 0.14 0.13 0.14 0.15 0.16 0.16
3B4h Manure managementOther animals NMVOC kt 0.41 0.25 0.29 0.29 0.29 0.37 0.36 0.36 0.38 0.38 0.38 0.38 0.38 0.38
3Dal Inorganic Hertilizers (includes urea application) NMVOC kt NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3De Cultivated crops NMVOC kt 0.73 0.60 0.71 0.67 0.66 0.66 0.61 0.61 0.64 0.67 0.67 0.68 0.71 0.70
Total NMVOC kt 36.76 39.76 40.16 40.52 39.38 39.43 38.33 38.12 39.53 40.42 | 40.47 40.82 | 4254 | 43.23
% Change in Emissions

3Bla Manure managemenDairy cattle NMVOC % 0.0% | 00%| 0.0%| 0.0%]| 0.0%| 00%| 00%| 0.0%| 0.0%| 00%| 00%| 0.0%| 01%| 0.1%
3B1b Manure managemeniNon-dairy cattle NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -0.3%
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3B2 Manuremanagement Sheep NMVOC % 0.0% 0.0% | -0.3% 0.0% | -0.3% 0.0% 0.0% 0.0% | -0.3% 0.0% 0.0% 0.0% 0.0% 0.8%
3B3 Manure managementSwine NMVOC % 00% | 0.0%| 0.0%| 0.0%| 00%| 00%| 0.0%| 00%| 00%| 0.0%| 00%| 0.0%| 0.0%]| 0.0%
3B4d Manure managemenGoats NMVOC % 00% | 0.0%| 0.0%| 0.0%| 00%| 00%| 0.0%| 00%| 00%| 0.0%| 00%| 0.0%| 0.0%]| 0.0%
3B4e Manure managemenHorses NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4f Manure managementMules and asses NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gi Manure management.aying hens NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gii Manure managemenBroilers NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -1.3%
3B4giii Manure managemenfTurkeys NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4giv Manure managemenOther poultry NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4h Manure managementOther animals NMVOC % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dal Inorganic Nertilizers (includes urea application) NMVOC % NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3De Cultivated crops NMVOC % 80.8% | 84.1% | 81.4% | 82.0% | 83.4% | 83.2% | 84.6% | 84.5% | 83.5% | 82.6% | 82.5% | 82.2% | 81.5% | 81.9%
Total NMVOC | % TI%| 1A% | 12% | -7.0%| -7.8% | -7.7%| -8.0% | -8.0%| -7.6% | -7.3% | -7.3% | -7.1% | -6.8% | -7.0%
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Table. 4. TSP Recalcul ativons for Agriculture 199071201
NFR Category Pollutant | Unit | 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019
3Bla Manure managemenDairy cattle TSP kt 0.59 0.59 0.55 0.49 0.50 0.50 0.50 0.52 0.53 0.54 0.57 0.61 0.65 0.67
3B1b Manure managementNon-dairy cattle TSP kt 0.95 0.97 0.99 1.06 1.03 1.02 0.97 0.94 1.00 1.01 0.98 0.99 1.03 1.03
3B2 Manure managementSheep TSP kt 0.10 0.11 0.10 0.08 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07
3B3 Manuremanagement Swine TSP kt 0.98 1.24 1.36 1.32 1.20 1.17 1.22 1.24 1.23 1.20 1.22 1.20 1.25 1.28
3B4d Manure managemen{Goats TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses TSP kt 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
3B4f Manure managementMules and asses TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4gi Manure managementaying hens TSP kt 0.35 0.26 0.30 0.37 0.34 0.41 0.41 0.41 0.49 0.54 0.55 0.62 0.63 0.66
3B4gii Manure managemenBroilers TSP kt 0.32 0.44 0.50 0.51 0.39 0.48 0.48 0.46 0.46 0.43 0.49 0.49 0.49 0.49
3B4giii Manure managemenfTurkeys TSP kt 0.17 0.18 0.15 0.14 0.15 0.10 0.10 0.12 0.13 0.12 0.13 0.14 0.14 0.14
3B4giv Manure managemenOther poultry TSP kt 0.05 0.05 0.05 0.08 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05
3B4h Manure managemenriOther animals TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3Dallnorganic Nfertilizers (includes urea application) TSP kt 6.93 6.85 6.93 6.71 7.22 7.17 7.13 7.11 7.07 6.99 6.97 6.91 6.94 6.97
3Dc Farrvevel agricultural operations including storage,
handling and transport of agricultural products TSP kt 0.18 0.19 0.17 0.15 0.12 0.12 0.14 0.12 0.12 0.15 0.14 0.14 0.14 0.16
3Dd Offfarm storage, handling and transport of bulk
agricultural products TSP kt 0.20 0.18 0.22 0.19 0.25 0.21 0.20 0.25 0.21 0.24 0.26 0.26 0.23 0.24
Submission 2020
3Bla Manure managemenDairy cattle TSP kt 0.59 0.59 0.55 0.49 0.50 0.50 0.50 0.52 0.53 0.54 0.57 0.61 0.65 0.66
3B1b Manure managemeniNon-dairy cattle TSP kt 0.95 0.97 0.99 1.06 1.03 1.02 0.97 0.94 1.00 1.01 0.98 0.99 1.03 1.03
3B2 Manure managemeniSheep TSP kt 0.10 0.11 0.10 0.08 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07
3B3 Manure managementSwine TSP kt 0.98 1.24 1.36 1.32 1.20 1.17 1.22 1.24 1.23 1.20 1.22 1.20 1.25 1.28
3B4dManure managementGoats TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses TSP kt 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
3B4f Manure managementMules and asses TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4gi Manure managementaying hens TSP kt 0.35 0.26 0.30 0.37 0.34 0.41 0.41 0.41 0.49 0.54 0.55 0.62 0.63 0.66
3B4gii Manure managemenBroilers TSP kt 0.32 0.44 0.50 0.51 0.39 0.48 0.48 0.46 0.46 0.43 0.49 0.49 0.49 0.49
3B4giii Manure managemenfTurkeys TSP kt 0.17 0.18 0.15 0.14 0.15 0.10 0.10 0.12 0.13 0.12 0.13 0.14 0.14 0.14
3B4giv Manure managemenOther poultry TSP kt 0.05 0.05 0.05 0.08 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05
3B4h Manure managementOther animals TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3Dal Inorganic Xertilizers (includes urea application) TSP kt 6.93 6.85 6.93 6.71 7.22 7.17 7.13 7.11 7.07 6.99 6.97 6.91 6.96 7.00
3Dc Farrvevel agricultural operations including storage,
handling and transport of agricultural products TSP kt 0.18 0.19 0.17 0.15 0.12 0.12 0.14 0.12 0.12 0.15 0.14 0.14 0.14 0.16
3Dd Offfarm storage, handling and transpat bulk
agricultural products TSP kt 0.20 0.18 0.22 0.19 0.25 0.21 0.20 0.25 0.21 0.24 0.26 0.26 0.23 0.24
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% Change in Emissions

3Bla Manure managemenDairy cattle TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -0.4%
3B1b Manure managementNon-dairy cattle TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3%
3B2 Manure managementSheep TSP % 0.0%| 00%| 0.0%| 00%| 00%| 0.0%| 00%| 00%| 0.0%| 00%| 0.0%| 0.0%| 0.0%| 0.8%
3B3 Manure managementSwine TSP % 0.0%| 00%| 0.0%| 00%| 00%| 0.0%| 00%| 00%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%
3B4d Manure managemenriGoats TSP % 0.0%| 00%| 0.0%| 00%| 00%| 0.0%| 00%| 00%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%
3B4eManure management Horses TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4f Manure managementMules and asses TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gi Manure management.ayinghens TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gii Manure managemenrBroilers TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -1.3%
3B4giii Manure managemenfTurkeys TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4giv Manure managemenOther poultry TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4h Manure managementOther animals TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dal Inorganic Hertilizers (includes urea application) TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.4%
3Dc Farrdevel agricultural operations including storage,

handling and transport adigricultural products TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dd Offfarm storage, handling and transport of bulk

agricultural products TSP % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Tabls.5. PRecal cul ati ons f7r Agriculture 19901201

NFR Category Pollutant | Unit | 1990 | 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Subnission 2019

3Bla Manure managemenDairy cattle PMyo kt 0.27 0.27 0.25 0.22 0.23 0.23 0.23 0.24 0.24 0.25 0.26 0.28 0.29 0.30
3B1b Manure managementNon-dairy cattle PMyo kt 0.43 0.44 0.45 0.48 0.47 0.46 0.44 0.43 0.45 0.46 0.45 0.45 0.47 0.47
3B2 Manure managementSheep PMo kt 0.04 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
3B3 Manure managementSwine PMo kt 0.15 0.18 0.20 0.19 0.18 0.17 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.19
3B4d Manure managemen{Goats PMyo kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses PMyo kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4f Manure managementMules and asses PMyo kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4gi Manure management.aying hens PMio kt 0.07 0.05 0.06 0.08 0.07 0.09 0.09 0.09 0.10 0.11 0.12 0.13 0.13 0.14
3B4gii Manure managemenBroilers PMyo kt 0.16 0.22 0.25 0.26 0.19 0.24 0.24 0.23 0.23 0.22 0.24 0.24 0.25 0.25
3B4giii Manure managemenfTurkeys PMo kt 0.17 0.18 0.15 0.14 0.15 0.10 0.10 0.12 0.13 0.12 0.13 0.14 0.14 0.14
3B4giv Manure managemenOther poultry PMuo kt 0.05 0.05 0.05 0.08 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05
3B4h Manure managemenriOther animals PMuo kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3Dal Inorganic Xertilizers (includes urea application) PMuo kt 6.93 6.85 6.93 6.71 7.22 7.17 7.13 7.11 7.07 6.99 6.97 6.91 6.94 6.97
3Dc Farrvevel agricultural operations including storage, handli

and transport of agricultural products PMo kt 0.06 0.06 0.06 0.05 0.04 0.04 0.05 0.04 0.04 0.05 0.04 0.04 0.05 0.05
3Dd Offfarm storage, handling and transport of bulk agriculturg

products PMyg kt 0.05 0.04 0.05 0.05 0.06 0.05 0.05 0.06 0.05 0.06 0.06 0.07 0.06 0.06

Submission 2020

3Bla Manure managemenDairy cattle PMyo kt 0.27 0.27 0.25 0.22 0.23 0.23 0.23 0.24 0.24 0.25 0.26 0.28 0.29 0.30
3B1b Manure managementNon-dairy cattle PMo kt 0.43 0.44 0.45 0.48 0.47 0.46 0.44 0.43 0.45 0.46 0.45 0.45 0.47 0.47
3B2 Manure managementSheep PMyo kt 0.04 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
3B3 Manure managementSwine PMuo kt 0.15 0.18 0.20 0.19 0.18 0.17 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.19
3B4d Manure managemeniGoats PMyo kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses PMo kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4f Manure managementMules and asses PMyo kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4gi Manure management.aying hens PMo kt 0.07 0.05 0.06 0.08 0.07 0.09 0.09 0.09 0.10 0.11 0.12 0.13 0.13 0.14
3B4gii Manure managemenBroilers PMo kt 0.16 0.22 0.25 0.26 0.19 0.24 0.24 0.23 0.23 0.22 0.24 0.24 0.25 0.24
3B4giii Manure managemenfTurkeys PMo kt 0.17 0.18 0.15 0.14 0.15 0.10 0.10 0.12 0.13 0.12 0.13 0.14 0.14 0.14
3B4giv Manure managemenOther poultry PMo kt 0.05 0.05 0.05 0.08 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05
3B4h Manure managementOther animals PMyo kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3Dal Inorganic Xertilizers (includes urea application) PMio kt 6.93 6.85 6.93 6.71 7.22 7.17 7.13 7.11 7.07 6.99 6.97 6.91 6.96 7.00
3Dc Farrvevel agricultural operations including storage, handli

and transport of agricultural products PMio kt 0.06 0.06 0.06 0.05 0.04 0.04 0.05 0.04 0.04 0.05 0.04 0.04 0.05 0.05
3Dd Offfarm storage, handling and transport of bulk agriculturg

products PMyo kt 0.05 0.04 0.05 0.05 0.06 0.05 0.05 0.06 0.05 0.06 0.06 0.07 0.06 0.06
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% Change in Emissions

3Bla Manure managemenDairy cattle PMyo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.4%
3B1b Manure managementNon-dairy cattle PMyo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3%
3B2 Manure managementSheep PMyg % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8%
3B3 Manure managementSwine PMyg % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4d Manure managemenriGoats PMyg % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4e Manure managemenHorses PMyo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4f Manure managementMules and asses PMyo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gi Manure management.aying hens PMio % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gii Manure managemenrBroilers PMyo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -1.3%
3B4giii Manure managemenfTurkeys PMio % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4giv Manure managemenOther poultry PMio % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4h Manure managementOther animals PMo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dal Inorganic Hertilizers (includes urea application) PMyo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.4%
3Dc Farrrlevel agricultural operations including storage, handli

and transport of agricultural products PMio % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dd Offfarm storage, handling and transport of bulk agriculturg

products PMuo % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Tabls.6. PMsRecal cul ati ons f7%r Agriculture 19907201
NFR Category Pollutant | Unit | 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019
3Bla Manure managemenDairy cattle PMs kt 0.17 0.17 0.16 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.17 0.18 0.19 0.20
3B1b Manure managementNon-dairy cattle PMs kt 0.29 0.29 0.30 0.32 0.31 0.31 0.29 0.28 0.30 0.30 0.30 0.30 0.31 0.31
3B2 Manure managementSheep PM; s kt 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B3 Manure managementSwine PM; s kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4d Manure managemen{Goats PM; s kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses PM; s kt 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4f Manure managementMules and asses PMs kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4giManure managementLaying hens PM, 5 kt 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4gii Manure managemenBroilers PM, 5 kt 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
3B4giii Manure managemenfTurkeys PM, 5 kt 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03
3B4giv Manure managemenOther poultry PM, 5 kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4h Manure managemenriOther animals PM, 5 kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3Dal Inorganic Hertilizers (includes urea application) PM; s kt 0.27 0.26 0.27 0.26 0.28 0.28 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
3Dc Farrvevel agricultural operationsicluding storage,
handling and transport of agricultural products PM, 5 kt 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01
3Dd Offfarm storage, handling and transport of bulk
agricultural products PMs kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Submission 2020
3Bla Manure managemenDairy cattle PMs kt 0.17 0.17 0.16 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.17 0.18 0.19 0.20
3B1bManure management Non-dairy cattle PM; 5 kt 0.29 0.29 0.30 0.32 0.31 0.31 0.29 0.28 0.30 0.30 0.30 0.30 0.31 0.31
3B2 Manure managemeniSheep PM, 5 kt 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B3 Manure managemeniSwine PM; s kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4d Manure managemeniGoats PM, 5 kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4e Manure managemenHorses PM s kt 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4f Manure managementMules and asses PM;s kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3B4gi Manure managementaying hens PM, 5 kt 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4gii Manure managemenBroilers PM, 5 kt 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
3B4giii Manure managemenfTurkeys PM, 5 kt 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03
3B4giv Manure managemenOther poultry PM, 5 kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3B4h Manure managementOther animals PMs kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3Dallnorganic Nfertilizers (includes urea application) PM; s kt 0.27 0.26 0.27 0.26 0.28 0.28 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
3Dc Farrvevel agricultural operations including storage,
handling and transport of agricultural products PM 5 kt 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01
3Dd Offfarm storage, handling and transport of bulk
agricultural products PM, s kt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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% Change in Emissions

3Bla Manure managemenDairy cattle PMys % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.4%
3B1b Manure managementNon-dairy cattle PMs % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3%
3B2 Manure managementSheep PM, 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8%
3B3 Manure managementSwine PM, 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4d Manure managemenriGoats PM, 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4e Manure managemenHorses PMs % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4f Manure managementMules and asses PMs % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gi Manure management.aying hens PM, 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4gii Manure managemenrBroilers PMs % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -1.3%
3B4giii Manure managemenfTurkeys PMs % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4giv Manure managemenOther poultry PM, 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3B4h Manure managementOther animals PM; s % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dal Inorganic Hertilizers (includes urea application) PM; s % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.4%
3Dc Farrdevel agricultural operations including storage,

handling and transport of agricultural products PM, 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3Dd Offfarm storage, handling and transport of bulk

agricultural products PM 5 % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Chapter Six
Waste

6.1 Overview of the Waste (NFR 5) Sector

Emissions from the Waste sector cover a number of different source categories and pollutants. These
are detailed below in Table 6.1. All sources are considered in detail in this chapter.

Tables.1 Pollutant Emissions by Waste Source Category

NFR Source Category Pollutants
5A Biological treatment of w&stkd waste disposal
on land NMVOC, Hg, PCDD/F, PCB, TSR R4
5B1 Biological treatment of wasieposting NH, CO
5B2Biological treatment of wastaerobic digestio
at biogas facilities NO, NA, NE
5Cla Municipal waste incineration NO
NOx, S@ NMVOC, CO, TSP2P®Mo, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, PCDD/
5C1bi Industrial waste incineration B[a]P, B[b]BJk]F, HCB, PCB
5C1bii Hazardous waste incineration IE (5C1bi)
NOx, S NMVOC, CO, TSP2P®Mo, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, PCDD/
5C1biii Clinical waste incineration B[a]P, B|b]F, B[k]F, HCB, PCB
5C1biv Sewage sludge incineration NO, NA, IE
NOx, S@ NMVOC, CO, TSP2P®Mo, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, PCDD/
5C1bv Cremation B[a]P, B[b]F, B[k]F, HCB, PCB
5C1bvi Other waste incineration NO, NA, NE
5C2 Open burning of waste PCDD/F, B[a]P, B[b]F, BI[k]F, PCB
5D Wastavater handling NA, NE
5E Other waste PMs PMo, TSP, PCDD/F, B[a]P, B[b]F, B[K]Fcd[P2®CB

The Waste sector contaifsur key categories fosixpollutants Category Industrial waste incineration
(5C1bi) is a key category for two pollutants: As and Cr, accountigg.8per cent and28.0 per cent

2F yFEOGA2Yy It G2GFrf SYAaadarazyaz NBaLISOuGAGSted ¢KAA

2018 hventory. The second key category in the waste sector is Other waste (5E) for two pollutants:
PCDD/F and PCBs. The category accountgf6tJSNJ OSy & 2F yIF dA2y Lt G20l f
2018 inventory. The category also accounts faRper centof national total PCDD/F emissioxher

waste (5E) is also a key category for.BEtcounting for 2.4 per cent of emissions. Open burning of
waste (5C2) is a key category for PCBs accounting for 12.7 per cent of em&siionsaste disposal

on land(5A)is a key categorfpr Mercury (Hg). fie sector accourgd for 6.9 per cent of national total

Hg emissions 2018.
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6.2 Biological treatment of wastesSolid waste disposal on land (NFR 5A)
6.2.1 Main Pollutants

Landfill gas generated at solid wastepmbsal sites is a source of NMVOC emissions. In Ireland sector
5A has been responsible on average for 0.5 per cent of national total emissions across the time series

19902018, showing a decrease off4 per cent from 0.83 kt in 1990 to Gt in 2018. Emission

factors for NMVOC were sourced from the Inventory Guidebook (EMEP/EE) a2@lare listed in
Table F1 of Annex F. The activity data used is the net fugitive methane emissions from SWDS (kt) as
calculated in the national greenhouse gas inventevigich are converted to landfill gas data (&m
usingstandard temperature and pressure (SWlar conversion factors.

Emission of SPPM and PM, s are also estimated. Emission factors from the Inventory Guidebook
(EMEP/EEA, 20} are applied to anndaISW data. Resulting emission estimates are included in Table

6.2 below.

Table 6.2 Emission Time Series for NMVOC TgBn&@MMsfrom Solid Waste Disposal on Land

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NMVOC

(kt) 083 101 080 064 018 018 024 019 029 041 046 047 045 044
TSP () 089 09 101 088 083 069 062 051 036 029 030 037 031 021
PMo (t) 042 043 048 042 039 033 030 024 017 013 024 0.18 015 0.10
PMs(t) 0.06 0.06 0.07 006 0.06 0.05 004 004 003 002 0.02 0.03 0.02 0.02
6.2.2 Heavy Metals
¢tKS NBtS@lFyld Syraaizya Ay GKS /FGS3I2NE p!

{2f AR

inventory include emissions of Hg from the disposal of batteries, electrical equipment, fluorescent
lighting tubes, and measurement and control equipthien solid waste disposal sites (landfills). There

is no direct estimate of the scale of disposal of the items mentioned at landfills in Ireland. However,
Netcen/CTC (2006) provides a methodology to estimate emissions in Ireland using UK emission
estimates, scaling by population for batteries and by household numbers for electrical equipment,
fluorescent lighting and measurement and control equipment. Emission estimates for the above
sources of Hg are presented in Table 6.3.

Table 6.3 Emission Tii@eries for Mercury from Solid Waste Disposal on Land

Year

1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Hg (kg)

28.96 18.27 18.68 20.08 21.94 21.71 2235 22.06 21.88 21.72 21.42 21.54 21.37 20.85

No data are available on emissions of POPs to air from municipal solid waste (MSW) disposal, although

the emissions are likely to be negligible. There is potential for POP emissions to alaridiith gas

(LFG) as described in tf@lowing section.

6.2.3 Landfill Gas and Persistent Organic Pollutants

There is potential for releases of POPs in landfill gas (LFG) through the transfer of POPs present in solid
waste to the LFG that is generated by the waste. A proportion of this LFG escapes to ahmewith
remainder captured for flaring or utilisation for energy recovery. The proportion of LFG that is utilised
for electricity generation is not considered in this chapter as it is accounted for in NFR Category 1Ala
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Public Energy and Heat Production (Cleagthree), from which POP emissions are negligible. There
is currently no information in Ireland on the release of POPs from LFG and therefore emission
estimates are based on the UK inventory.

Activity data on the quantity of LFG flared and LFG thatesctn the atmosphere have been obtained

FNRBY LNBfFyRQa DI D SYA a3BiigeyseriasyEnsssicin sadtdrs hdve beeni KS ™
taken from the UK NAEI (2006) for PCDD& n ®d¢plov k>3 2LF S & O} LIA yTHQIA[ CD | y |
of flared LFG (Table.1 of Annex F). The emission factor for PCBs is 0.0008 kg/t of escaping gas (UK
NAEI). Emission estimates and activity data for PCBMi{lPCBs are presented in Table 6.4.

Table 6.4 Time Series of Activity Data and Emissions of Dioxins and Furahghlwdinated Biphenyls from Landfill Gas

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

LFG emitted (kt)] 105.4 127.4 1015 806 228 223 305 242 369 518 582 600 574 554
LFG flared (kt) | NO NO 39 286 521 499 442 451 390 255 156 131 120 142
PCDD/F (gNEQ)| 0.100 0.121 0.101 0.112 0.086 0.083 0.083 0.078 0.083 0.081 0.075 0.073 0.070 0.070

PCBs (kg) 0.084 0.102 0.081 0.064 0.018 0.018 0.024 0.019 0.029 0.041 0.046 0.048 0.046 0.044

6.3 Biologicaltreatment of wasteComposting (NFR 5B1)

Composting of organic waste, such as food waste, garden and park waste has taken place in Ireland
since 2001. It consists of organic waste collected at kerbside and brought to civic amenity/temporary
collections dges, as well as organic material composted at households. Activity data is sourced from
National Waste Database Reports published by the EPA on a regular basis. Composting is a source of
emissions of Nkhnd CO and the Tier 2 emission factors in the InmgnGuidebook (EMEP/EEA, 21

of 0.66 kg/Mg waste and 0.56 kg/Mg waste are used, respectively. Emission estimates and activity
data are presented in Table 6.5.

Table 6.5 Time Series of Activity Data and EmissionsafdNEO from Composting

Year 2001 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Waste

composted (f) 22.2 80.3 1229 1224 133.6 130.7 1325 1125 1205 116 1495 1495

NH; (kt) 001 002 003 003 003 003 003 003 003 003 004 0.04

CO (kt) 001 0.04 007 007 0.07 007 007 006 007 006 0.08 0.23

6.4 Waste Incineration (NFR 5C)

Ireland carries out relatively little waste incineration compared with some European countries and
there is currently no incineration, without energy recovery, of MSW. The Waste Incineration (5C)
category includes estimates of air pollutant emissions ftbenincineration of clinical waste (5C1biii),
industrial waste (5C1bi), includitgizardous waste (5C1bii), emissions from crematoria (5C1bv), and
the open burning/combustion of waste materials such as farm plastics (5C2).
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There is incineration of munjml wastes in Ireland following the commissioning of one incinerator in
2011 and a furtheonein 2017. However, these are waste-energy facilities, and as such emissions
are reported under Public electricity and heat production (1A1a).

Approximately B per cent of healtkcare waste was incinerated during the 1990s, with a total of 150
incinerators in operation. By 1999, only two of these remained in operation and both closed the
following year.

Most of the industrial installations that incinerate hadaus industrial wastes are in the
pharmaceutical sector.

The practice of cremation is also less common in Ireland than in other countries but has increased in
recent years due to the decrease in available burial plots, particularly in larger citiesansd ito
Ireland.

All the above are sources of heavy metals, POPs and combustion pollutartsS@®IMVOC, CO,
TSP, PM, PMsand BC) in Ireland and are discussed in detail in the following sections.

6.4.1 Clinical Waste (5C1biii)

The incineration ofClinical Waste is no longer carried out in Ireland. The bulk of hazardous clinical
waste in Ireland is now treated using nowineration technologies (namely sterilisation and
shredding), with the remaining waste disposed of through landfilling, expdotadcineration or used

as a fuel in cement kilns. In the early 1990s, most hospitals operatsiteoincinerator units where
hazardous clinical waste was incinerated. A number of hospitals operated the practice of incinerating
both hazardous and nehazardous waste. Due to the implementation of stricter standards on
incineration and the requirement for facilities to be licensed by the EPA, all incinerators were closed
by the mid to late-1990s. Prior to the closure of these facilities, a number of egfitins were made

to the EPA in respect of IPPC licences. National reports and Government records contain some
information on the quantity of healtltare waste incinerated during the period of operation of the
incinerators. From these sources, it was detared that an estimated 4,000 t of healdare waste

gl a AYOAYSNIGSR LISNI Iyydzyd ¢KAa @l fdzS 6Fa dzaSR |
which negligible quantities of healtare waste were incinerated up until the closure of the two
remaining incinerators in 2000.

Emission estimates were derived for heavy metals using the quantity of hesahwaste determined

to be incinerated and Inventory Guidebook (EMEP/EEAQ)2rission factors for As, Cd, Cr, Cu, Pb,

Hg and Ni, assuming contied air flow with no abatement. The emission factor for Zn was sourced
from the UK NAEI. Emission factors are provided in Table F.1 of Annex F. Emission estimates for heavy
metals are presented in Table 6.6.

Emissions of POPs from clinical wastes haenlestimated using emission factors sourced from the

'Y b!9L® 5A2EAY YR FTdN}y SYA&darzy SaiAMQESE I+ NB
healthOF NB 61 3808 AyOAYSNI 6SRO ¢KA& SYAZAA2YOFFF OG2NJ
until closure of all major plants. The PCB emission factor of 3.15 kg/Mt in 1990 reduces to 2.87 kg/Mt

by 1995 and 2.36 kg/Mt by 1997, the last year of clinical waste incineration on the basis that
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environmental performance at the plants would have imyped as in the UK. The emission factors for
HCB from healtltare waste incinerators have been estimated by taking the UK NAEI factor of 0.5
kg/Mt for 2006 and estimating the historical emission factors for 1990 and 1995 in proportion to those
for PCBs inrdler to take account of the improvements in environmental performance that would have
been introduced at some incinerators. Emission factors for intervening years are interpolated.
Emission factors for 2006 are also available from the UK NAEI for bernyzefedp
benzo[b]fluoranthene and benzo[k]fluoranthene, but there are no data for indeno[4;@]Byrene.

The emission factors for 2006 have been used to estimate emission factors for 1990 and 1995, scaling
back in proportion to the emission factors for PGwgilar to that undertaken for HCB emission
factors. Emission factors are given in Table F.1 of Annex F and the estimates for POPs are presented
in Table 6.6.

Emission factors for: NOCO, NMVOC, SO SPPMo and PM s were sourcedrom the Inventory
guidebook (EMEP/EEA, ®)lusing a Tier 1 approach, and are listed in Table F1 of Annex F. Resulting
emission estimates 1990997 are included in Table 6.6.

Table 6.6 Time Series of Emissions from the Incineration of Clinical Waste

Year 1990 1991 1992 1993 1994 1995 1996 1997
NG (k) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
o (1) 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
NMVOC (1) 2.80 2.80 2.80 2.80 2.80 2.80 2.80 2.80
sa) 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16
TSP (ki) 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
PMo (kt) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
PMs (ki) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
As (kg) 0.40 0.40 0.40 0.40 0.40 0.40 NO NO
cd (1) 0.01 0.01 0.01 0.01 0.01 0.01 NO NO
cr (ka) 1.60 1.60 1.60 1.60 1.60 1.60 NO NO
Cu (kg) 24.00 24.00 24.00 24.00 24.00 24.00 NO NO
Pb (1) 0.14 0.14 0.14 0.14 0.14 0.14 NO NO
Hg () 0.22 0.22 0.22 0.22 0.22 0.22 NO NO
Ni (kg) 1.20 1.20 1.20 1.20 1.20 1.20 NO NO
Zn () 0.07 0.07 0.07 0.07 0.07 0.07 NO NO
.FF’ES)D’ gt 1.49 1.49 1.49 1.49 1.49 1.49 1.49 1.49
PCBS (kg) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
HCB (kg) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Blalp (kg) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
BIbJF (kg) 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04
BIKIF (kg) 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04

6.4.2 Industrial Waste (5C1bi), Hazardous Waste (5C1bii) and Sewage Sludge
(5C1biv)

The category Hazardous Waste Incineration (5C1bii) is reportdddimstrial Waste Incineration
(5C1bi) and reported as IE under the latter category. EU Directives on waste management have set

the basis for strict regulatory control on the environmental performance of hazardous industrial waste
incinerators. The incinetn of Industrial Waste (5C1bi) (including hazardous waste) is how highly
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regulated in Ireland. There are currently only a small number of facilities based in the pharmaceutical
and chemical sectors that operate incinerators for the treatment of hazardeaste. The facilities

that operate these units report emissions to the atmosphere to the EPA as part of IPPC licensing
requirements. The disposal of CCA treated wood (CCA being a preservative containing copper,
chromium and arsenic) by burning is alsduded as a source in this sector.

Estimates of the quantity of hazardous waste incinerated at the relevant facilities, determined from
returns to the National Waste Database (Carey et al, 1996; Crowe et al, 2000; Meaney et al, 2003;
Collins et al, 2004&Collins et al, 2004b; Collins et al, 2005; Le Bolloch et al, 2006; Le Bolloch et al,
2007; Le Bolloch et al, 2009; McCoole et al, 2009; McCoole et al, 2011; McCoole et al, 2012; McCoole
et al, 2013,http://www.epa.ie/nationalwastestatistics), and information supplied by the facilities
involved allows for the calculation of heavy metal emission estimates. Emission factors sourced from
the Inventory Guidebook (EMEP/EEA 20fbr As, Cd, PtHg, Ni and the UK NAEI for Cr and Cu are
used to estimate emissions. Emission estimates are presented in Table 6.7, while the emission factors
used are presented in Table F.1 of Annex F.

Table 6.7 Time Series of Emissions from the Incineration afidh¢inst. Hazardous & Sludge) Waste

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NG (kt) 0.02 002 002 003 002 002 001 001 001 001 001 001 001 001
CO (1) 190 190 140 254 150 128 0.88 106 1.01 092 093 052 058 0.58
NMVOC (k) | 020 020 015 027 016 013 009 011 011 010 010 006 006 0.06
SG (1) 1.27 127 094 170 1.00 0.86 059 071 068 062 0.62 0.35 0.39 0.39
TSP (1) 027 027 020 036 021 018 013 015 014 013 013 007 008 008
PMo(t) 019 019 014 025 015 013 009 011 010 009 009 005 0.06 0.06
PM.s(t) 011 011 008 0.4 009 007 005 006 006 005 005 003 003 0.03
As (1) 055 056 058 062 066 065 065 065 065 064 064 065 065 065
Cd (kg) 271 271 200 362 214 182 126 151 144 131 133 075 082 082
cr (t) 053 054 056 060 063 063 063 063 062 062 062 063 063 063
Cu (t) 029 030 031 033 035 035 035 035 034 034 034 035 035 035
Pb (t) 0.04 004 003 005 003 002 002 002 002 002 002 001 001 001
Hg (kg) 152 152 112 203 1.20 1.02 071 085 081 073 074 042 046 0.46
Ni (kg) 038 038 028 051 030 026 018 021 020 018 019 010 012 0.12
Zn (1) NE NE NE NE NE NE NE NE NE NE NE NE NE NE
PCDD/Kg-

TEQ) 0.03 003 008 002 042 001 001 001 001 000 001 001 061 131
PCBs (kg) 0.09 008 003 003 002 001 001 001 001 001 001 001 001 001
HCB (kg) 0.05 004 002 002 001 001 001 001 001 001 001 000 0.00 0.00
Blalp (kg) 0.02 001 001 001 000 000 000 000 000 000 000 000 000 0.00
B[b]F (kg) 0.07 005 002 003 001 001 001 001 001 001 001 000 001 001
BIKIF (kg) 0.07 005 002 003 001 001 001 001 001 001 001 000 001 0.0l

The hazardous wastacinerators currently in use in Ireland are relatively modern units designed to
optimise the burning process, with wet scrubber abatement systems in place to reduce the emissions
of POPs to air. Further to the use of incinerators, there are atsoriberof facilities that use thermal
oxidisers, which are subject to emission limit values. Annual Environmental Reports and IPPC Licence
Applications provide adequate information in relation to the monitoring of PCRBViSsions to air

with limited informationon the other relevant POPs. With respect to emissions of PAHS, emission
factors sourced from the UK NAEI were applied to the tonnage of waste incinerated for each year.
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Pollutantspecific emission factors are presented in Table F.1 of Annex F. Emissiatessfor POPs
are presented in Table 6.7.

Emission factors for: NOCO, NMVOC, §O'SP, PM and PM ;s were sourced from the Inventory
Guidebook (EMEP/EEA, 20lusing a Tier 1 approach, and are listed in Table F.1 of Annex F. Resulting
emission estates are included in Table 6.7.

6.4.3 Crematoria (5C1bv)

The practice of cremation is less popular in Ireland than in other countries. However, due to the
decrease in the number of burial plots available, particularly in larger cities and towns, the number of
cremations in Ireland has been steadily increasimgrd are currenthsevencrematoria operating in
Ireland. Cremation has been in operation in Ireland for over a decade, with one of the crematoria open
since the early 1990s. A pet crematorium is also currently operating in Ireland; however, emissions
from this source are regardeas negligible. Data on the nhumber of cremations in Ireland have been
obtained via correspondence with crematoria operators

Heavy metals emissions are estimated using Inventory Guidebook (EMEP/EBAR2B%ion factors

for As, Cd, Pb, Cr, Hg, Ni, @ua8d Zn and are presented in Table F.1 of Ann&xissions of POPs
from crematoria include PCDD/F, HCB and benzo[a]pyrene. Inventory Guidebook (EMEP/&EA, 201
Syraairzy FILOG2NER NP dzASR (2 RSNEB@le BYoh@éxA 2y
F). Emission factors for: N@CO, NMVOC, O SP, PMand PM swere sourced from the Inventory
guidebook (EMEP/EEA, ®)1using a Tier 1 approach, and are listed in Table F.1 of Annex F. Resulting
emission estimates are included in Table 6.8.

Table 6.8 Time Series of Emissions from Crematoria

- 1090 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NG (1) 124 124 182 203 314 254 275 307 337 373 411 452 492 534
co 021 021 031 034 053 043 047 052 057 063 070 077 084 091
NMVOC ( 002 002 003 003 005 004 004 005 005 006 006 007 008 008
sa 017 017 025 028 043 035 038 042 046 051 056 062 067 073
TSP 006 006 008 009 015 012 013 014 016 017 019 021 023 025
PMo(t) 005 005 008 009 013 011 012 013 014 016 017 019 021 022
PMs) 005 005 008 009 013 011 012 013 014 016 017 019 021 022
As (9) 2042 2042 2994 3345 5172 41.96 4538 5062 5554 6148 67.85 7449 8118 88.17
cd (g) 755 755 11.07 1236 1911 1551 1677 1871 2053 2272 2507 2753 3000 32.58
cr () 2034 20.34 29.83 3332 5153 4181 452 5043 5534 6125 67.60 7421 8089 87.84
cu(g) 18.65 18.65 27.35 30.55 47.23 3832 4144 4623 5073 5615 6196 6803 7414 8052
Pb (g) 4505 4505 66.07 73.80 11411 92.58 100.12 111.68 122.55 135.65 149.70 164.35 179.13 194.53
Hg(g) 224 224 328 366 566 450 497 554 608 673 743 815 889 965
Ni (kg) 003 003 004 004 007 005 006 006 007 008 009 009 010 011
ETCEDQE;’F(Q 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00
HCBs(g) 023 023 033 037 057 046 050 056 061 068 075 08 089 007
Blap(q) 002 002 003 003 005 004 004 005 005 006 007 007 008 0.09
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6.4.4 Open Burning of Agricultural Wastes (5C2)

Open Burning of Agricultural Wastes, which includes the burning of crop residues, animal carcasses
and poultry litter is a practice generally not undertaken in Ireldriterefore, emission estimates from
GKSaS a2d2NDSa INBE NBLR2NISR a abhé oy20G 2O00dzZNNARy

Emissions from the open burning of farm plastics are the only source of emissions from agricultural
wastes for which estimates are made. Informationtbe quantity of waste farm plastics that are
burned in open fires is difficult to obtain. One of the largest sources of waste farm plastic, is waste
plastic silage wrap and to a lesser extent synthetic fertiliser bags. The increased replacement of
conventonal silage with plastic wrapped silage bales, which use substantially more plastic, has seen
an increase in the quantity of this waste stream. A number of different sources of information were
utilised in the derivation of emission estimates. Informatamthe quantities of silage plastic on the
market was obtained from the Irish Farm Film Producers Group (IFFPG), and national agricultural
statistics were provided by the CSO and the National Farm Survey. Using the area of land utilised for
silage for eale year of the time series, an estimate of the plastic used for conventional (pit) silage and
baled silage is made. Account is taken of plastic recovery under the silage plastics collection service
operated by both the IFFPG and the Farm Relief Servicegldstic collected is recycled and used to
make products such as park benches, plastic bags, garden furniture and plastic piping. The remaining
plastic is assumed to be burned. In the period 2006 to 2007, there were separate silage plastic
collections orgnised by the then Department of Environment. These were subsequently
discontinued. As a result the IFFPG in the period to 2011, increased the quantity collected significantly
which is the reason emissions decreased significantly in.2011

Dioxin and furaremissions from the open burning of farm plastics are determined using estimates of
GKS ljdzr yGAGASa 2F YFOGSNRFIET o0dz2NYySR FyR -TERE ! b9t
burned for the open burning of municipal wastes. The UK NAEI provides asi@miactor of 510

kg/Mt burned for the estimation of PCB emissions. There is minimal data available on emission factors

for PAHs; however, the emission factors from the UK NAEI for-so@ddl waste burning are used as a

best estimate. Emission factors f 089.5 kg/Mt for benzo[a]pyrene, 405 kg/Mt for
benzo[b]fluoranthene and 405 kg/Mt for benzo[k]fluoranthene are applied. No data is available for
indeno[1,2,3cd] pyrene. Emission factors are compiled in Table F.2 of Annex F and the emission
estimates are pesented in Table 6.9.

Emissions of NQSQ, NMVOC, CO and particligem this small source are not estimated, and are
GKSNBEF2NE NBLE2NISR Fa ab9éod

Table 6.9 Time Series of Emissions from the Open Burning of Farm Plastics

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
PCDD/F (4

TEQ) 094 110 065 023 1.15 115 030 0.39 028 045 049 046 050 0.59
PCBs (kg) 159 1.86 1.11 039 1.95 196 050 067 048 077 084 078 0.84 1.01
Blalp (kg) 028 033 020 007 034 034 009 0.12 008 013 015 014 015 0.18
B[b]F (kg) 126 148 088 031 155 155 040 053 038 061 067 062 067 0.80
BIK]F (kg) 1.26 148 0588 031 155 155 0.40 053 038 061 0.67 0.62 0.67 0.80
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6.5 Wastewater handling (NFR 5D)

Emissions oNMVOC from wastewater treatment plants may in some cases be significant in urban
FNBFa YR YIFe O2yiGNRO6dziS 4G F ylraAazylrt €S@Stod Ly
of 15mg/m3 of wastewater handled from EMEP/EEA®Qaidebook and wastwvater quantities

handled in Ireland the emissions were estimated to be 8.08r centof national NMVOC emissions.

Therefore, Ireland considers emissions from this source as negligible and NE is reported for this source.

6.6 Other Waste (NFR 5E)

This NFRategory includes emissions from accidental vehicle and building fires and other burning,
which constitutes bonfires, domestic burning of MSW and burning of construction wastes. These are
all sources of POPs, TSP,:#&%d PMs Each of these combustiorowces is described in the
following sections. The activity data associated with each type of fire is shown in Table 6.10.

6.6.1 Accidental Fires

Accidental fires are poorly controlled combustion events that can release large quantities of POPs and
particulates into the environment. These include accidental fires of houses, other buildings and cars.
A variety of materials can be burned in accideffitals, which can lead to some difficulty in obtaining
detailed activity data and applying emission factors correctly. However, there are some data available
in Ireland in relation to accidental building and vehicle fires from the Fire Services Depafirabla

6.10).

Table 6.10 Time Series of activity data from Accidental Fires from Vehicles and Buildings

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Vehicle fires | 4130 4130 7749 4907 6079 4534 3541 2937 1609 1637 2681 1607 2137 2667
Building fires

detached 1344 1344 1344 1263 1676 1671 1462 1306 800 770 1392 621 860 1099
Building fires

undetached 2015 2015 2015 1894 2515 2506 2194 1959 1200 1155 2088 931 1290 1649
Apartment

fires 426 426 426 470 288 245 271 246 242 214 240 192 211 229
Industrial freq 508 508 508 433 393 453 391 343 270 288 458 234 317 400

Vehicle fire statistics are only available since 2000, with the number of fires ranging from 1,600 to

7,700 per annum. With respect to earlier years, the URS D&ndsore (2000) report suggests that

the number of vehicle fires in 1998 was 4,130. It is assumed that, in the absence of any information,
0KS ydzYoSNI 2F OSKAOf S ¥ A RBeyualtitihtire1898. Nloinvandiuika LIS NJA
emissions fron@S KA Of S FANBA I NB SadAYlFdiSR dzaAiy3a 4KS ! b9
TEQ/vehicle fire. An emission factor of 25.5 mg/vehicle fire based on the NAEI emission factor of 510
kg/Mt burned for small scale domestic waste burning (UK NAEI) foreR@Bions from the open

burning of MSW is used for accidental vehicle fires, assuming that on average 50 kg of material are
burnt per fire (Dyke, 1997), while those in relation to PAHSs, also based on the mass of material burnt,
sourced from the UK NAEluggest values for benzo[a]pyrene of 0.06 mg/vehicle fire, for
benzo[b]fluoranthene of @95 mg/vehicle fire, for benzo[k]fluoranthene of 0.03 mg/vehicle fire, and

for indeno[1,2,3cd]pyrene of 0.85 mg/vehicle fire. With respect to TSP, RMnd PM, the Tier 2

emission factors presented in the EMEP/EEAOZBdidebook are adopted.

Environmental Protection Agency 140



The Fire Services Department also provides information in relation to building fires, which is
disaggregated into the type of building and the number of fires that are chirfiresy Information is

only available fothe @ S| NBA  #8mtnthishlevel of disaggregation. For data prior to 2000, no
differentiation was made between chimney fires and other types of building fires. The proportion of
chimney fires to the total numbeaf building fires pos2000 is therefore used to estimate the number

of chimney fires annually prior to 2000. Limited information is available on the quantity of material
burnt in accidental fires both in Ireland amdernationally Theassumed quantity fomaterial burnt in

each building fire is 2.28 t per fire (Lorenz et al., 1996) and approximately 10 kg in each chimney fire.
BA2ZEAY YR FdzNIy SYA&darzya | NB SBEQA Maerd burneda A y 3
(UNEP Toolkit, 2013). FOEB emissions, the emission factor of 510 kg/Mt burned (UK NAEI) for the
open burning of MSW is applied, while, for PAH emissions (UK NAEI), the emission factors equate to
1.2 kg/Mt for benzo[a]pyrene, 1.9 kg/Mt for benzo[b]fluoranthene, 0.67 kg/Mt for
bena[k]fluoranthene and 1.3 kg/Mt for indeno[1,2&l]pyrene. Accidental vehicle fires and building

fires emission estimates are summed to provide an estimate of the total emissions from accidental
FANBAD 9YAAaaA2y S Biinde vdries &ra ppserzeNdn Takl& 6.110. qEhisslomfactars

are compiled in Table F.2 of Annex F. Ireland has included estimates of TSfdPRM semissions

in this using the emission factors from the Inventory Guidebook (EMEP/EE3, 201

Table 6.11 Time Serie€aiissions from Accidental Fires from Vehicles and Buildings

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
PCDDIF (5
TEQ) 5.038 5.038 3.866 3.392 4.451 4.285 3.707 3.288 2.002 1.933 3.457 1589 2.187 2.785

PCBs (kg) | 6.003 6.003 4.138 3.824 5.055 5.001 4.366 3.893 2.389 2.297 4.134 1.862 2.570 3.278
Bla]p (kg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B[b]JF (kg) | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

BIKIF (kg) | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
I(123cd)P
(kg) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

TSP (kt) 0.359 0.359 0.368 0.342 0.433 0.428 0.376 0.335 0.211 0.203 0.358 0.165 0.226 0.287
PM10 (kt) 0.359 0.359 0.368 0.342 0.433 0.428 0.376 0.335 0.211 0.203 0.358 0.165 0.226 0.287
PM2.5 (kt) | 0.359 0.359 0.368 0.342 0.433 0.428 0.376 0.335 0.211 0.203 0.358 0.165 0.226 0.287

6.6.20ther Burning

This section includes the emission of POPs from domestic bonfires, the burning of domestic waste
both indoors and outdoors and the open burning of construction waste. Domestic bonfires normally
include a variety of garden wastes (e.g. woledyes, etc.), and their importance with respect to POP
emissions is greatly increased in cases where other wastes are added to the bonfires (e.g. plastics).
Some households are not covered, or opt not to be covered, by waste collection systems and may
burn household waste. Combustion of treated wood that has been used for construction, fencing and
furniture can be a particularly significant source of POP emissions. For example, where woed is pre
treated with chlorinated fungicides, such as lindane or pehtarophenol, its combustion can be a
potentially significant source of PCDD/F emissions to air, whilst woottgament with creosote is

a potential source for PAH emissions. However, the use of these chemicals has been significantly
reduced in Irelangince the early 1990s.
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For domestic bonfires, activity data are determined on a-¢egita basis using the UK inventory as

the reference, as no information is available in Ireland. For the burning of household waste, estimates
for uncollected household v&ie were obtained for each of the years 2001 through to 2013, as well

as for 1998 and 1995 from National Waste Reports (Carey et al., 1996; Crowe et al., 2000; Collins et
al., 2004a, 2004b; Le Bolloch et al., 2006, 2007, 2009, McCoole et al, 2009; MeCalpl2011;
McCoole et al, 2012; McCoole et al, 20h®p://www.epa.ie/nationalwastestatistics with data

OF £ OdzAf F i SR TFT2NJ 2G0KSNJ 8SI NB  dzaghlyadiehesrd té théSwastei | G A & G
produced by the portion of the population not provided with, or not availing of, a waste collection
service, corrected to take account of local conditions. This is calculated according to a standard
methodology at the local authority el, based on total nhumbers of households, numbers of
households served with waste collection, and quantities of waste collected per household in each local
authority area. In addition, a proportion of households share waste collections services. Only the
fraction of household waste that is combustible is burned. Compositional statistics at a national level
are applied to estimate the quantities of combustible materials burnt.

Information on construction and demolition waste is available from Nationalt&/Reports. The
proportion of wood within this waste stream is estimated using data collected but not published in
the National Waste Reports for the years 2004 and 2006, based on estimates of both authorised and
unauthorised construction and demolition wi@ disposal. These values have been used for all other
years in the absence of any other information. The URS Dames & Moore study (2000) suggests that 5
per cent of construction and demolition waste wood arising is burned on construction sites, whereas
thS§ 'Y b! 9L &adzZ33sSada | @lLtdzS 2F nodm LISNI OSyiod ¢KS
linearly decreasing for the years 199003, with the value of 0.1 per cent applied for the period

H n n n B, thased on correspondence with representasvfrom the National Construction and
Demolition Waste Council who indicate that they would expect virtually no uncontrolled burning in
urban areas.

¢CKS b9t G22t1A0 FT2N) 2LISYy o0dz2NYy Ay A 2FE@tDdyred NHzO( A 2
is applied to estimate PCDD/F emissions from bonfires on the basis that bonfires contain mainly wood

and garden waste. Domestic burning of MSW contains material that varies and that often includes
plastics and sometimes specific chemicals that potentially aRP&DD/F emissions. TRNEP 2013

toolkit emission factor of 46 3-TEQ/t burneds used for burning of household wastEhis emission

factor not only takes into account the wide range of materials in household waste but also other
materials such as treatl and untreated wood. In relation to PCDD/F emissions from wood burning,

'y SYA&aaA2Y -FEQOSapMNad2 T cn >3 L

The estimated emission factor of 1.14 kg/Mt burned for PCBs from bonfires has been taken as the
average of the UK NAEI emissiorntdas for domestic wood combustion (e.g. fireplaces) (1.99 kg/Mt
burned) and open burning of crop residues (0.29 kg/Mt). For the open burning of domestic wastes,
the UK NAEI emission factor of 510 kg/Mt burned has been adopted for PCBs. There are o specifi
data on PCB emissions from the open burning of construction wood, but emission factors from the
NAEI for industrial combustion of wood indicate no difference for treated and untreated wood.
Emission factors for domestic wood combustion from the NAEItamdnventory Guidebook range

from 1.99 to 6 kg/Mt burned. The emission factor of 1.99 kg/Mt has been adopted for open burning
of construction waste wood in Ireland.
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Emission factors with respect to PAH emission estimates are also sourced from theBUKFOIA
bonfires, the emission factors are 1,300 kg/Mt for benzo[a]pyrene, 1,500 kg/Mt for
benzo[b]fluoranthene, 500 kg/Mt for benzo[k]fluoranthene and 90 kg/Mt for indeno[X¢@Bpyrene.

For the open burning of domestic wastes, emission factors forlsoale waste burning are applied
as follows: 89.5 kg/Mt for benzo[a]pyrene, 405 kg/Mt for both benzo[b]fluoranthene and
benzo[k]fluoranthene. No data are available for indeno[1-&JB pyrene. These emission factors are
also used to estimate emissionsinadhe open burning of wood at construction sites.

The three sources of emissions described in previous paragraphs are summed to provide total
emission estimates for Category 5.E Other Waste. Emission factors are compiled in Table F.2 of Annex
F.EmissioSdGAYIF(GSa T2NJ 6KS mbddnbuamt GAYS &aSNRASa | NB

Table 6.12 Time Series of Emissions from Other Waste Burning

Year 1990 1995 2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
PCDD/F (8

TEQ) 115 129 172 224 067 072 073 070 066 062 0.62 0.63 063 0.63
PCBs (kg) 7.73 946 1475 2121 069 143 148 115 070 024 024 025 025 025
Blalp (t) 0.01 001 001 002 001 001 001 001 001 001 001 001 001 001
B[b]F (t) 0.02 0.02 003 003 002 002 002 002 002 002 002 002 002 002
BIKIF () 001 001 002 002 001 001 001 001 001 001 001 001 001 0.01
I(123cd)P (kg) | 0.82 0.83 0.85 087 092 092 092 091 091 091 090 092 0.92 092

6.7 Recalculations in the Waste Sector

Recalculations ithe waste sector (Table 6.13) in this submission are limited to estimates from:

Solid Waste Disposal to Land (5A)
A transcription error in relation tactivity datafor municipal solid waste at disposal sitess

identified during QA/QC activiteghich is corrected in this submission. This has resulted in a
recalculation ofTSP, PM and PM s emissiondor the years 19922010with an average increase of
2.6 per cent per annum in emissions of these pollutants over this period.

Updated landfill arvey returns resulted in an update in the methane recovered for the years-2015
2017. This resulted in a recalculation of NMVVOC, Dioxins and PCBs for these years with an average
decrease of 2 per cent in dioxin emissions and 2.5 per cent decrease in NMMJ@CB emissions.

There was an update to activity data concerning the number of households for year2@0711as
presented in national statistics published by the CSO. This resulted in a recalculation in Mercury (Hg)
emission of 3.7 per cent on averaigeemissions annually in this period.

Composting (5B1)

Recalculations to emissions estimates of \#hd CO from composting is a result of an update to
activity data, on the quantities of household organic waste collected at kerbside and brought to civic

amenity/temporary collection sites. This applies to the year 2017 with an increase of 36.2 par cent i
NH and CO emissions as a result.
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Waste Incineration (5C)
A transcription error was identified as part of QA/QC activities with respect todingber of bodies

crematedin Ireland. This has resultedtime recalculations foPOPs for all years 192017. In terms

of HCB emissions this results in an average increase of 5.7 per cent per annum for the ye2&18007
and 17.6 per cent increase per annum for the years 2016 and 2017ndeno[1,2,3cd] pyrene
emissions, this results in an average increafsg92 per cent per annum for the years 268009 and
495 per cent increase per annum for the years 200Q7. Revised to activity data for 2017 results in
a decrease of3.2per cent in dioxin emissions for that year.

Other waste (5E)
An update to activity data from the Departmeoit Housing and.ocalGovernment on the numbers of

accidental fires in 2017 was included in this submission which resulted in a recalculation of ISP, PM
and PMs(an increase of 36.8 per cent in emissiorsieell as PCBs and Dioxins (an increase of 37.5
and 27.2 per cent in emissions) for the year 2017.

6.8 Quality Assurance/Quality Control

As identified in section 6.7 the implementation of QA/QC actividiesures that the estimates in the
Waste sector ar@ow fully consistenwith estimates of greenhouse gas emissions from the sector.

6.9 Planned Improvements

The inventory team will continue to review emission estimates for this sector in light of any new
information that may become available for future suaissions.

Review recommendations and responses are included in this report as Annex H
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Table 6.13 Recalcul7ations for Waste 19901201
NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019
5A Solid waste disposal on land NMVOC kt 0.83 1.01 0.80 0.64 0.29 0.18 0.18 0.24 0.19 0.29 0.41 0.47 0.49 0.47
5A Solid waste disposal on land TSP kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5A Solid waste disposal on land PMuo kt 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
5A Solid waste disposal on land PMes kt 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
5A Solid waste disposal on land Hg t 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
5A Solid waste disposal on land PCDD/F ¢l-TEQ | 0.10 0.12 0.10 0.11 0.09 0.09 0.08 0.08  0.08 0.08 0.08  0.08 0.07 0.07
5A Solid waste disposal on land PCBs kg 0.08 0.10 0.08 0.06 0.03 0.02 0.02 0.02 0.02 0.03 0.04 0.05 0.05 0.05
Submission 2020
5A Solid waste disposal on land NMVOC kt 0.83 1.01 0.80 0.64 0.29 0.18 0.18 0.24 0.19 0.29 0.41 0.46 0.47 0.45
5A Solid waste disposal on land TSP kt 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
5A Solid waste disposal on land PMuo kt 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
5A Solid wasteisposal on land PMes kt 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
5A Solid waste disposal on land Hg t 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
5A Solid waste disposal on land PCDD/F g--TEQ 0.10 0.12 0.10 0.11 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.07 0.07 0.07
5A Solid waste disposal on land PCBs kg 0.08 0.10 0.08 0.06 0.03 0.02 0.02 0.02 0.02 0.03 0.04 0.05 0.05 0.05
% Change in Emission
5A Solid wastedisposal on land NMVOC % 0.0% 0.0% 0.0% 00% 0.0% 0.0% 00% 00% 00% 00% 00% -21% -24% -3.2%
5A Solid waste disposal on land TSP % 25% 25% 38% 13% 13% 15% 13% 00% 00% 0.0% 0.0% 0.0% 0.0% 0.0%
5A Solid waste disposal on land PMuo % 25% 25% 38% 13% 13% 15% 13% 0.0% 0.0% 0.0% 00% 00% 0.0% 0.0%
5A Solid waste disposal on land PMes % 25% 25% 38% 13% 13% 15% 13% 00% 00% 0.0% 0.0% 0.0% 0.0% 0.0%
5A Solid waste disposal on land Hg % 0.0% 0.0% 00% 00% 0.0% 0.0% 00% 40% 40% 4.0% 40% 4.0% 28% 2.9%
5A Solid waste disposal on land PCDD/F % 0.0% 0.0% 00% 00% 0.0% 00% 00% 00% 00% 00% 00% -15% -18% -2.6%
5A Solid waste disposal on land PCBs % 0.0% 0.0% 0.0% 00% 0.0% 0.0% 00% 00% 00% 00% 00% -21% -24% -3.2%
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NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Submission 2019

5B Biological treatment of waste

- Composting NH3 kt NO NO NO 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

5B Biological treatment of waste|

- Composting CcO kt NO NO NO 0.04 0.05 0.07 0.07 0.07 0.07 0.07 0.06 0.07 0.06 0.06

Submission 2020

5B Biological treatment of waste

- Composting NH3 kt NO NO NO 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04

5B Biological treatment of waste|

- Composting CcO kt NO NO NO 0.04 0.05 0.07 0.07 0.07 0.07 0.07 0.06 0.07 0.06 0.08

% Change in Emission

5B Biological treatment of waste

- Composting NH3 % 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0% 36.2%

5B Biological treatment of waste

- Composting CO % 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0% 36.2%
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NFR Category Pollutant Unit 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Submission 2019

5C Waste Incineration NO kt 0.03 0.03 0.02 0.03 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.01 0.01
5C Waste Incineration NMVOC kt 0.20 0.20 0.15 0.27 0.15 0.16 0.13 0.09 0.11 0.11 0.10 0.10 0.06 0.06
5C Waste Incineration SQ kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration TSP kt 0.07 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration PMuo kt 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration PMe.s kt 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration Cd t 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration Pb t 0.18 0.18 0.03 0.05 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01
5C Wastdncineration Hg t 0.22 0.22 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
5C Waste Incineration PCDD/F g--TEQ 2.46 2.62 0.73 0.25 2.26 1.56 1.16 0.31 0.40 0.29 0.46 0.51 0.47 1.30
5C Waste Incineration PCBs kg 1.69 1.95 1.14 0.42 1.96 1.97 1.97 0.51 0.68 0.49 0.78 0.85 0.79 0.85
5C Waste Incineration HCB t 0.06 0.05 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
5C Waste Incineration B[a]P t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Wastdncineration B[b]F t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration BIK]F t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration I[123-cd]P t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Submission 2020

5C Waste Incineration NO kt 0.03 0.03 0.02 0.03 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.01 0.01
5C Waste Incineration NMVOC kt 0.20 0.20 0.15 0.27 0.15 0.16 0.13 0.09 0.11 0.11 0.10 0.10 0.06 0.06
5C Waste Incineration SQ kt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration TSP kt 0.07 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Wastdncineration PMuo kt 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration PMe.s kt 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration Cd t 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration Pb t 0.18 0.18 0.03 0.05 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01
5C Waste Incineration Hg t 0.22 0.22 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
5C Waste Incineration PCDD/F o-I-TEQ 2.46 2.62 0.73 0.25 2.26 1.56 1.16 0.31 0.40 0.29 0.46 0.51 0.48 1.10
5C Waste Incineration PCBs kg 1.69 1.95 1.15 0.42 1.96 1.97 1.97 0.51 0.68 0.49 0.78 0.85 0.79 0.85
5C Waste Incineration HCB t 0.06 0.05 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01
5C Waste Incineration B[a]P t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration B[b]F t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration BIK]F t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5C Waste Incineration I[123-cd]P t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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% Change in Emission

5C Waste Incineration NO, % 00%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration | NMVOC | % 0.0%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration SQ % 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00%  0.0%
5C Waste Incineration TSP % 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00%  0.0%
5C Waste Incineration PMo % 0.0%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00%  0.0%
5C Waste Incineration PMes % 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration cd % 0.0% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration Pb % 00%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00%  0.0%
5C Waste Incineration Hg % 00%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration | PCDD/F | % 00%  00% 00% 00% 00% 00% 01% 02% 02% 09% 03% 00% 0.1%  -15.2%
5C Waste Incineration PCBs | % 00% 00% 01% 02% 01% 01% 01% 03% 02% 03% 02% 02% 0.3% 0.3%
5C Waste Incineration HCB % 04%  05%  18%  1.8% 35% 34% 41% 65% 61% 7.0% 84%  9.1% 17.5% 17.7%
5C Waste Incineration Bla]P % 00%  00% 00% 00% 00% 00% 00% 00% 00% 01% 00% 00% 00%  0.0%
5CWaste Incineration Blb]F % 00%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration BIKIF % 00%  00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 00% 0.0%
5C Waste Incineration | I[123cd]P | % | #DIV/O! #DIV/O! #DIV/O! #DIV/O! | 192.3% 192.3% 473.0% 499.6% 502.8% 521.2% 473.2% 481.7% 486.6% 529.2%

EnvironmentaProtection Agency 148



NFR Category
Submssion 2019
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5EOther Waste
5E Other Waste
5E Other Waste
5E Other Waste
Submission 2020
5E Other Waste

5EOther Waste

5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
%Change in Emission
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5E Other Waste
5EOther Waste
5E Other Waste
5E Other Waste
5E Other Waste

Pollutant

TSP
PMuo
PMs

PCDD/F

PCBs
Bla]P
B[b]F
B[k]F

[123cd]P

TSP
PMuo
PMe.s

PCDD/F

PCBs
B[a]P
B[b]F
B[k]F

1[123-cd]P

TSP
P Mo
PMs
PCDD/F
PCBs
B[a]P
B[b]F
B[k]F
I[123-cd]P

Unit

oI-TEQ

. - -+

oI-TEQ

—., - -+

%
%
%
%
%
%
%
%
%

1990

0.36
0.36
0.36
6.19
13.73
0.01
0.02
0.01
0.00

0.36
0.36

0.36
6.19
13.73
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1995

0.36
0.36
0.36
6.33
15.46
0.01
0.02
0.01
0.00

0.36
0.36

0.36
6.33
15.46
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2000

0.37
0.37
0.37
5.59
18.89
0.01
0.03
0.02
0.00

0.37
0.37
0.37
5.59
18.89
0.01
0.03
0.02
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2005

0.34
0.34
0.34
5.63
25.04
0.02
0.03
0.02
0.00

0.34
0.34
0.34
5.63
25.04
0.02
0.03
0.02
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2008

0.43
0.43
0.43
5.06
5.59
0.01
0.02
0.01
0.00

0.43
0.43

0.43
5.06
5.59
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2009

0.43
0.43
0.43
5.12
5.75
0.01
0.02
0.01
0.00

0.43
0.43

0.43
5.12
5.75
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2010

0.43
0.43
0.43
5.01
6.43
0.01
0.02
0.01
0.00

0.43
0.43

0.43
5.01
6.43
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2011

0.38
0.38
0.38
4.43
5.85
0.01
0.02
0.01
0.00

0.38
0.38

0.38
4.43
5.85
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2012

0.34
0.34
0.34
3.99
5.04
0.01
0.02
0.01
0.00

0.34
0.34
0.34
3.99
5.04
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2013

0.21
0.21
0.21
2.66
3.09
0.01
0.02
0.01
0.00

0.21
0.21

0.21
2.66
3.09
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2014

0.20
0.20
0.20
2.55
2.54
0.01
0.02
0.01
0.00

0.20
0.20

0.20
2.55
2.54
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2015

0.36
0.36
0.36
4.08
4.38
0.01
0.02
0.01
0.00

0.36
0.36

0.36
4.08
4.38
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2016

0.17
0.17
0.17
2.22
2.05
0.01
0.02
0.01
0.00

0.17
0.17
0.17
2.22
2.11
0.01
0.02
0.01
0.00

0.0%
0.0%
0.0%
0.2%
3.0%
0.1%
0.3%
0.9%
0.0%

2017

0.17
0.17
0.17
2.22
2.05
0.01
0.02
0.01
0.00

0.23
0.23

0.23
2.82
2.82
0.01
0.02
0.01
0.00

36.8%
36.8%
36.8%
27.2%
37.5%
0.1%
0.3%
1.0%
0.2%

*Prior to 1998, emissions were only reported farategenb5Chiii (Clinical waste incineration). For the yatHrs #898uategory is NO. Othercatiegories of 5C are reported as NO, NA, IE, and NE.
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Chapter Seven

Gridded and LPS data

7.1 Overview of Gridded and LPS data reporting

It is mandatory to report gridded emissions and emissions from large point sources every four years
both under the Convention on Lonr&ange Transboundary Air Pollution and under Diredfisld)
2016/2284 on the reduction of national emissions of certain atmospheric pollutants (the revised
National Emission Ceilings Directive).

The Guidelines for Reporting Emissions and Projections Data under the Convention détahgeg
Transboundary Air Rlation (ECE/EB.AIR/125), adopted in 2014, specify the scope, methodologies,
formats and deadlines for annual inventory submissions by Parties to the Convention. The guidelines
specify that at four yearly intervals, starting in 2017, Parties shall repatated aggregated sectoral

(GNFR) gridded emissions and LPS emissions. The EMEP grid is defined in paragraph 14 of the reporting
guidelines and refers to a 0.1°x0.1° latitdd@gitude projection in the geographic coordinate World
Geodetic System (WGS)dat revision, WGS 84. The EMEP domain covers the geographic domain
between 30°N82°N latitude and 30°V90°E longitude.

The reporting guidelines under the Convention refers to the EMEP/EEA Guidebook for technical
guidance on the spatial distribution of essions. Directive (EU) 2016/2284 refers to the reporting
guidelines under the Convention and as such the requirements under the two reportings are identical.

The development of a highesolution model for distribution of emissions is part of angming

rea S NOK LIN22SOG Fdzy RSR o0& { KS -GHG emissionb dource2. Réf:f Y I L.
2015CCRMMS.26). The project has developed a model for distributing emissions at a resolution of 1

km x 1 km covering all sectors and pollutants included @ndfficial Irish emission inventory. The

generated spatial emissions data (GNFR) is fully consistent with the reported emission inventories
(NFR) under the LRTAP Convention. A list of GNFR categories is presented in Table 7.1 and the
relationship between RR and GNFR is presented in Table 7.2.
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Table 7.1. List of GNFR categories

GNFR

A_PublicPower

B_Industry

C_OtherStationaryComb

D_Fugitive

E_Solvents

F_RoadTransport

G_Shipping

H_Auviation

|_Offroad

'MEMO' ITEMSNOT TO BE INCLUDED IN NATIONAL TdQ
O_AviCruise

P_IntShipping

z_Memo

N_Natural

Table 7.2. Correspondence list for GNFR and NFR categories

NFR NFR name GNFR
1Ala Public electricity and heat production A_PublicPower
1A1b Petroleum refining B_Industry
1Alc Manufacture of solid fuels and other energy industries B_Industry
1A2a Stationary combustion in manufacturing industries and construction: Iron an{ B_Industry
steel
1A2b Stationary combustion in manufacturimgdustries and construction: Nen B_Industry
ferrous metals
1A2c Stationary combustion in manufacturing industries and construction: Chemiq B_Industry
1A2d Stationary combustion in manufacturing industries and construction: Pulp, P| B_Industry
and Print
1A2e Stationary combustion in manufacturing industries and construction: Food | B_Industry
processing, beverages and tobacco
1A2f Stationary combustion in manufacturing industries and construction:-Non B_Industry
metallic minerals
1A2gvii Mobile Combustion in manufacturing industries and construction |_Offroad
1A2gviii | Stationary combustion in manufacturing industries and construction: Other | B_Industry
1A3ai(i) International aviation LTO (civil) H_Auviation
1A3aii(i) | Domestic aviatioh. TO (civil) H_Aviation
1A3bi Road transport: Passenger cars F_RoadTransport
1A3bii Road transport: Light duty vehicles F_RoadTransport
1A3biii Road transport: Heavy duty vehicles and buses F_RoadTransport
1A3biv Road transport: Mopeds & motorcycles F_RoadTransport
1A3bv Road transport: Gasoline evaporation F_RoadTransport
1A3bvi Road transport: Automobile tyre and brake wear F_RoadTransport
1A3bvii Road transport: Automobile road abrasion F_RoadTransport
1A3c Railways |_Offroad
1A3di(ii) | International inland waterways G_Shipping

Environmental Protection Agency

151




NFR NFR name GNFR
1A3dii National navigation (shipping) G_Shipping
1A3ei Pipeline transport |_Offroad
1A3eii Other (please specify in the IIR) |_Offroad
1A4ai Commercial/institutional: Stationary C_OtherStationaryComb
1A4aii Commercial/institutional: Mobile |_Offroad
1A4bi Residential: Stationary C_OtherStationaryComb
1A4bii Residential: Household and gardening (mobile) |_Offroad
1A4ci Agriculture/Forestry/Fishing: Stationary C_OtherStationaryComb
1A4cii Agriculture/Forestry/Fishing: Gfbad vehicles and other machinery |_Offroad
1A4ciii Agriculture/Forestry/Fishing: National fishing |_Offroad
1A5a Other stationary (including military) C_OtherStationaryComb
1A5b Other, Mobile (including military, larithsed and recreational boats) |_Offroad
1Bla Fugitive emission from solid fuels: Coal mining and handling D_Fugitive
1B1b Fugitive emission from solid fuels: Solid fuel transformation D_Fugitive
1Blc Other fugitive emissions from solid fuels D_Fugitive
1B2ai Fugitive emissions oil: Exploration, production, transport D_Fugitive
1B2aiv Fugitive emissions oil: Refining / storage D_Fugitive
1B2av Distribution of oil products D_Fugitive
1B2b Fugitive emissions from natural gas (exploration, productiwacessing, D_Fugitive
transmission, storage, distribution and other)
1B2c Venting and flaring (oil, gas, combined oil and gas) D_Fugitive
1B2d Other fugitive emissions from energy production D_Fugitive
2A1 Cement production B_Industry
2A2 Limeproduction B_Industry
2A3 Glass production B_Industry
2A5a Quarrying and mining of minerals other than coal B_Industry
2A5b Construction and demolition B_Industry
2A5c Storage, handling and transport of mineral products B_Industry
2A6 Other mineral products B_Industry
2B1 Ammonia production B_Industry
2B10a Chemical industry: Other (please specify in the IIR) B_Industry
2B10b Storage, handling and transport of chemical products (please specify in the | B_Industry
2B2 Nitric acid production B_Industry
2B3 Adipic acid production B_Industry
2B5 Carbide production B_Industry
2B6 Titanium dioxide production B_Industry
2B7 Soda ash production B_Industry
2C1 Iron and steel production B_Industry
2C2 Ferroalloys production B_Industry
2C3 Aluminium production B_Industry
2C4 Magnesium production B_Industry
2C5 Lead production B_Industry
2C6 Zinc production B_Industry
2C7a Copper production B_Industry
2C7b Nickel production B_Industry
2C7c Other metal production B_Industry
2C7d Storage, handling and transport of metal products B_Industry
2D3a Domestic solvent use including fungicides E_Solvents
2D3b Road paving with asphalt E_Solvents
2D3c Asphalt roofing B_Industry
2D3d Coating applications B_Industry
2D3e Degreasing E_Solvents
2D3f Dry cleaning E_Solvents
2D3g Chemical products E_Solvents
2D3h Printing E_Solvents
2D3i Other solvent use E_Solvents
2G Other product use E_Solvents
2H1 Pulp and paper industry B_Industry
2H2 Food and beverages industry B_Industry
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NFR NFR name GNFR

2H3 Other industrial processes B_Industry

2 Wood processing B_Industry

2] Production of POPs B_Industry

2K Consumption of POPs and heavy metals (e.g. electrical and scientific equip| B_Industry

2L Otherproduction, consumption, storage, transportation or handling of bulk | B_Industry
products

Manure managementDairy cattle

Manure managementNon-dairy cattle

Manure management Sheep

Manure management Swine

Manure management Buffalo

Manure management Goats

Manure managementHorses

Manure managementMules and asses

Manure management Laying hens

Manure management Broilers

Manure management Turkeys

Manure management Other poultry

Manure management Other animals

Inorganic Nfertilizers (includes also urea application)
Animal manure applied to soils

Sewage sludge applied to soils

Other organidertilisers applied to soils (including compost)
Urine and dung deposited by grazing animals

Crop residues applied to soils

Indirect emissions from managed soils
Farmlevelagricultural operations including storage, handling and transport
agricultural products

Off-farm storage, handling and transport of bulk agricultural products
Cultivated crops

Use of pesticides

Field burning of agricultural residues

Agriculture other

Biological treatment of wasteSolid waste disposal on land
Biological treatment of wasteComposting

Biological treatmenbf waste- Anaerobic digestion at biogas facilities
Municipal waste incineration

Industrial waste incineration

Hazardous waste incineration

Clinical waste incineration

Sewagesludge incineration

Cremation

Other waste incineration

Open burning of waste

Domestic wastewater handling

Industrial wastewater handling

Other wastewater handling

Other waste

Other (included in national total for entire territory)

'MEMO' ITEMSNOT TO BE INCLUDED IN NATIONAL TOTALS

1A3ai(ii) | International aviation cruise (civil) O_AviCruise
1A3aii(ii) | Domestic aviation cruise (civil) O_AviCruise
1A3di(i) International maritime navigation P_IntShipping
1A5c Multilateral operations z_Memo

1A3 Transport (fuel used) z_Memo

6B Other not included in national total of the entire territory z_Memo

Volcanoes
Forestfires
Other natural emissions
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7.2 Mapping methodology

The methodology used in the emissianapping follow the guidelines in the 2016 EMEP/EEA emission
inventory guidebook. The overall approach aims to allocate the national total emissions to the
geographical location where they occur as accurately as possible. A distinction is made between point
sources and area sources. Point sources are sources that can be treated individually and have an exact
location, e.g. industrial plants. Area sources cover a group of minor emission sources with similar
characteristics that cannot be treated individudbgcause of the number of sources, e.g. residential
plants. Some sectors are covered only by point sources or only by area sources, but many sectors cover
both point and area sources. In the latter case point and area sources are treated separately in the
data processing and following they are combined on sectoral level in the spatial emission mapping.

Emissions from point sources can be allocated to an exact location, e.g. the location of a power plant
or an industrial plant. Activity data and/or emissicare available for a number of large plants e.g.
from PRTRAPRTR reporting. These data are used either directly (emissions) or indirectly (activity
data) to allocate point source emissions. Both locations and emissions are generally very accurate for
point sources.

The individual source contribution cannot be determined for area sources, and emissions allocations
are based on a number of spatial data sets. For each area source related available spatial data are
evaluated and the closest related are used émission mapping, taking into account completeness
(must cover the entire national area), spatial resolution, accuracy, update frequency etc.

The 2016 EMEP/EEA Guidebook describes a tiered approach for spatial distribution of emissions,
depending on tle data availability and level of detail for the individual emission sources/sectors.
Furthermore, different methodological tiers can be used for different pollutants from a source, e.g.
point source emission data are most often available only for somatpalis, while emission mapping

for remaining pollutants follow a lower tier method.

The concept of tiered mapping is summarised as follows:

9 Tier 3 methodsare based on closely related spatial emission or activity data, e.g. data for
regulated processes dnindustries, and road traffic flows by vehicle type derived from
surveys.

9 Tier 2 methodsare based on the use of surrogate statistics relate to the sector, e.g. heat
demand for the residential sector, agricultural animal statistics, and land parcelfidatitin
system data

9 Tier 1 methodsare based on loosely related surrogate statistics, e.g. building use, population
density, and land use.

The tiered methodology is outlined in the decision tree in Figure 7.1
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D you have reported or
measured spatial emissions
or closelyrelated activity
data (e.g. traffic flowby

YES Apply Tier 3:

vehicle type, fusl Lie this cllata far
consumption bytype) data the Mapping

3t the approprate spatial

iekail?

Do you have spatial

data that relates to the

nafional emissions ’ﬂ"FfF'l'F Tier 2
source? Eq. using related
employment by statistical data

refevant sector

Apply Tier 1
: Yes No Using basic sumogate
Ty t.o SEt National data e.g. Satellite Land
Statistics Cover, Population or

General Employment

Figure 7.1 General decision tree for emissis mapping (EMEP/EEA 2016)

Mapping of Irelands emissions is done on a highly disaggregated level both regarding sectoral and
spatial resolution. Spatial distribution keys (GeoKeys) are set up for each NFR category with a spatial
resolution of 1 km x 1 knGGeoKeys are normalised tables including the share of an emission source
that should be allocated to each grid cell. Some GeoKeys are used for all pollutants from a sector,
while others are pollutant specific. Further, some sectors have been disaggreigatedifferent
sources and GeoKeys have been set up on source level and afterwards combined to create one overall
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GeoKey for the NFR sector. In this way, a high level of accuracy is ensured in the emission mapping as

the highest tier level methodology ipplied for all sources.

GeoKeys for the individual sectors/sources are built from a number of different spatial data. Some of
the spatial data sets describe the emission allocation very accurate;RRJTR reporting, while others

are proxies for activitjevel or other related parameters; some being good proxies, e.g. mileage data
for emissions from road transport, others being less good proxies, e.g. population density for domestic
solvent use.

The common methodological approach is to make an overlajysisaof one or more spatial layers
and the 1 km x 1 km grid in a Geographical Information System (GIS).

Preparation of the GeoKey for railway transport is described here as an example, and related maps
are shown in Figure 7.2. Railway transport is ama@urce, and the emissions are spatially allocated

to the railway network. The railway network is available as a digital map including the network as lines
(Figure 7.2 a), which allow for the emissions to be distributed evenly to the railway networktyActi
RFEGlI oFaSR 2y NrAftglre adldaradarda FNB FRRSR (2
spatial distribution to allocate emissions according to the activity levels. An overlay of the railway
network including activity data and the 1 km %rh grid is made in GIS (Figure 7.2 b), and the layers
are intersected to cut the railway lines by the grid (Figure 7.2 c¢). The length of each line segment is
calculated using standard GIS tools, and the share of each railway line in each grid cellatedalc

As more line segments can occur in the same grid cell, e.g. when two railway lines meet, the shares
are summarised by grid cell to generate the GeoKey, which holds the share of the national emission
by grid cell (Figure 7.2 d).
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Figure 7.2 Example ofGeoKey preparation

The emission mapping is made using an orthogonal grid with a resolution of 1 km x 1 km in the Irish
projection TM65. The spatial emissions are redistributed into the reporting grid, the EMEP/EEA grid
with a spatiaresolution of 0.1 degree x 0.1 degree, using the share of each 1 km x 1 km grid cell that
intersects the individual 0.1 degree x 0.1 degree grid cells.

7.3 Mapping methods for each GNFR

A summary of the data and mapping approaches used in compilationec$ghtial inventory for
Ireland are outlined in the tables below by GNFR sector. An indication of the-3ieafiegorisation

has also been provided as a simple measure of uncertainty in the approach applied. A more detailed
description of the methodologeapplied is available in Plejdrup et al. (2017)
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7.3.1 Public Power (GNFR A_PublicPower)

Detailed location information for this sector were available on the individual large point sources for
the NFR sector 1Ala Public Power. The emissions for goliaéants were available for the individual

point sources, and in these cases, the data were used directly. For the pollutants where plant specific
data were not available, the distribution is based on the activity data. The use of plant specific data
andexact location of the emissions corresponds to a tier 3 method.

7.3.2 Industry (GNFR B_Industry)

As shown in Table 7.1, this GNFR covers many different source categories and hence the available
spatial data vary across sectors. The categories include bombustion related categories and
categories where the emissions are related to the process.

Where detailed emissions and location information were available, e.g. fromBRTR or the EU ETS

on the individual point source emissions for the NFR seato@&N\FR B Industrial Combustion sector,
these were used to map emissions to the known location. This is the case for e.g. emissions from
refining and other energy industries (NFR categories 1Alb and 1Alc respectively).

For other source categories, somet@are available at point source level, but the coverage does not
match the national total. In these cases the emissions covered by point sources are allocated to the
relevant point sources and the residual emission is distributed according to a moreagspatial
distribution key, e.g. industrial heat demand. These two distributions are then combined to one
GeoKey covering the total sectoral emission. This approach is considered a tier 2 or tier 3 method.

7.3.3 Other stationary combustion (GNFR C_Othketi@haryComb)

This GNFR category covers combustion in three subsectors, i.e. commercial/institutional, residential
and agriculture. The most important sector in terms of emission contribution is residential
combustion.

For commercial/institutional plantghe distribution is based on heat demand for commercial and

public buildings as calculated by the Irish Heat Map. The Heat Map is based on a study from 2015
O2YYAaaArAz2ySR o6& {9!L G2 Fdf FAf LNBf Il yRQa NBIjdzA
DNBEOGADS OHAMHKHTKO! 0O®d !a LINLG 2F GKAa addzRe |
developed.

For residential plants, the distribution is based on information from the 2011 census on primary fuel
types in households combined with an estimatanit consumption calibrated with the estimated
national residential fuel consumption and the emission factors used in the emission inventory.

For the agricultural sector, the spatial data on farmyards and buildings from the Land Parcel
Information Syste (LPIS) were used-his is considered tier 2/3 methodologies.

7.3.4 Fugitive Emissions (GNFR D_Fugitive)

This sector covers both categories estimated as point sources (e.g. coal mining/handling, service
stations and flaring) and area sources (e.g. ratgas distribution).
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The point source data have been used to allocate emissions and, where available, activity data have
been incorporated to further improve the distribution of emissions. Information on coal mining areas
as well as coal consumers werepided by the EPA, while a list of service stations was provided by
the CSO. For natural gas distribution, the spatial information included for gas use in the Heat Map was
utilised to distribute emissions.

This is considered tier 2/3 methodologies.
7.3.5 Solvents (GNFR E_Solvents)

The national emissions from domestic solvent use were mapped across the country using population
density as spatial proxy. This approach is a tier 2 method.

For the remaining solvent use categories, there was some spabaiiation available, e.g. location

of dry cleaners. However, both population density and industrial heat demand were used as spatial
proxies to map emissions from coating applications, chemical products and printing. This is considered
tier 1/2/3 methodobgies.

7.3.6 Road transport (GNFR F_RoadTransport)

Spatial mileage data for national roads (NR) provided by TII for total mileage and % heavy vehicles are
used to allocate emissions from road transport on NR. Road transport on other roads is estimated as
the residual of the national total mileage used in the inventory, and emissions are allocated to roads
other than national roads. As mileage data is not available for other roads than NR a polygon map of
the road network is applied for mapping, thereby upsimad area as a proxy for the activity level.
Separate GeoKeys are prepared for passenger cars including vansvaegl2rs (PC), heavy vehicles
including busses (HV), and all vehicles (PC+HV). The approaches used are tier 3 for national roads and
tier 2for remaining roads.

7.3.7 National navigation (GNFR G_Shipping)

The estimates of the emissions from national navigation were mapped using a buffer zone of six
nautical miles around the coast of Ireland. The buffer zone was adjusted to take into acheunt t
shortest path between headlands in Irelafthis approach is a tier 2 method.

7.3.8 Aviation (LTO) (GNFR H_Aviation)

National total emissions from aircraft operating on the ground and in the air over Ireland, up to an
altitude of 1000 m (equating to thtake offs and landing LTO) were mapped at the locations of the
airports including a fiv&ilometre buffer zone. The number of LTOs at each airport was used to further
improve the distribution of emissions. This approach is a tier 3 method.

7.3.9 Off mad mobile sources (GNFR |_Offroad)

This GNFR category comprises several different activities such as railways, fishing and agricultural
machinery.

For railways, the railway network and data for annual passages were provided by Irish Rail and this
information has been used to develop a GeoKey for this sector.

For fishing, the emissions have been distributed based on data for fishing areas withimskthe |
exclusive economic zone and fishing statistics.
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For agricultural machinery, data on the number of different types of machinery at county level were
obtained from the CSO and this information was combined with the land information from LPIS on
croplard and improved grassland. This is considered tier 2/3 methodologies.

7.3.10 Waste handling and treatment (GNFR J_Waste)

The estimates of the emissions from solid waste disposal on land were mapped at the locations of
landfill sites. For composting 75 %tbé emission were allocated to the licensed facilities while the
remaining 25 % where allocated to nanban residential buildings.

Emissions from clinical waste incineration, industrial waste incineration and cremation were mapped
at the locations of th&nown facilities. Activity and location data for industrial waste incinerators and
crematoria were available and used to weight emissions to areas of known activity proportionally.

Estimates of the national emissions from other waste handling (e.g. adcald@es) were mapped
according to population density.

This is considered tier 1/2/3 methodologies
7.3.11 Agricultural livestock (GNFR K_AgriLivestock)

National emissions from pigs and poultry were distributed based on detailed data on farms and animal
numbers from the 2010 agricultural census provided by UCD.

National emissions from mink were distributed based on farm locations and animal numbers provided
by EPA.

National emissions from cattle, sheep and horses were distributed based on data from the 2010
agricultural census provided by CSO on the number of animals per electoral district combined with
the Land Parcel Identification System (LPIS) data on location of farmyards and buildings.

National emissions from goats, mules and asses, and deer werédistt based on data from the

2010 agricultural census provided by CSO on the number of animals per county combined with the
Land Parcel Identification System (LPIS) data on location of farmyards and buildings. This approach is
a tier 2/3 method.

7.3.12 Agricultural soils (Other emissions) (GNFR L_AgriOther)

National emissions from sources related to agricultural soils, e.g. application of fertiliser and manure
as well as grazing animals were distributed on cropland and/or grassland from LA§, itadi
account the animal density when distributing emissions from animal manure. This approach is a tier
1/2 method.

7.3.13 Aviation (Cruise) (GNFR O_AviCruise)

This category includes cruise emissions from both national and international aviation. tlesraha
cruise emissions, the distribution is based on information on the number of flights between Irish
airports and emissions are allocated to great circle lines between these airports.

For international cruise emissions, the majority of emissions wilipoutside the Irish territory, but
for the purposes of the submission, emissions are allocated evenly across the entire Irish area outlined
by the Irish Exclusive Economic Zone (EEZ).
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7.3.14 International navigation (GNFR P_IntShipping)

Emissions fromnternational navigation will largely occur outside the Irish territory, but for the
purposes of the submission, emissions are allocated evenly across the sea area outlined by the Irish
Exclusive Economic Zone (EEZ).

7.4 National total emission mapped bg 8BMEP 0.1 degree x 0.1 degree grid

Figure 7.3 @& present the mapped national total emissions for,N&0Q, NMVOC, Niland PMsin
Ireland by EMEP 0.1 x 0.1 degree grid.
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Figure 7.3 National Total Emissions in 2015 for a) NOb) SQ, c) NMVOC, d) NHs, and €) PM:s

Environmental Protection Agency

166



Chapter Eight

Projections

8.1 Overview of Emissions Projections

LNBf I YyRQA O9YGDANRYYSyillf tNRGSOGAZ2Yy | 3SyO0e 69t !
reporting periodic projectionsf air pollutants. The&EPA is also the responsible body for preparing
greenhouse gas emissions projections that are submitted under the Monitoring Mechanism
Regulation (Regulation 525/2013). This chapter presents an update on the emission projections that

have been compiled foreporting under the National Emissions Ceiling Directive (2016/2284/EU)

which harmonises the reporting obligations under the Convention on Long Range Transboundary Air
Pollution (CLRTAP).

Section8.2 describes emission reduction targets for 2020 and 2@xtion8.3 provides a short
SELX I ylL{iA2y 2F K2g SySNHé& WiKHe&Si@d A RWik AdditeBal 3 Sy S NI
Measures & OSYyIINA2&ad LYTF2NXI A2y 2y 1S@& laaddzYLliaAzya

Section8.4 presents the emissionrgjections for each of the pollutants covered, and considers the
key trends across the time series. Secti@¥s to 8.13 presents the key input assumptions and
methodologies for the main sectors which include the impact of national policies and measunesks ai
at reducing greenhouse gas emissions and how these affect air pollutant emission levels.

Article 8 of Directive (2016/2284/EU) requires biennial reporting from 2017 of projected emissions for
SQ, NQ, NH, NMVOC, Pbkand, if available, Black Carb@C)overing projection years 2020, 2025,
2030 and, where available, 2040 and 2050. Although 2020 is an intervening year with no mandatory
reporting, the EPA has updated its air pollutant projectitiis year

The CLRTAP guidelines for reporting emssiand projections data state that parties to the
Gothenburg Protocol within the geographical scope of the EMEP shall regularly update their
projections and report every four years from 2015 onwards their updated projectionshe years
2020, 2025 an@030 and, where available, also for 2040 and 2050. Parties to the other protocols are
encouraged to regularly update their projections and report every four years from 2015. In addition,
LI NI A Sa & K 2with Readld2(@WMR § Rl 6 & S NB Witls Ad&itdnalyMeasures
(WAM)projection estimate.

Projected emission estimates and supporting quantitative information are reported fQMN&R) NH;,
NMVOC, Pisand BC under Directive (2016/2284/EU) utilising the reporting template contained
within annex IV of the Guidelines for Reporting Emissions and Projections Data under theS<CLRTAP

S http://www.ceip.at/reporting_instructions/annexes to_guidelines/
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This chapter details emission projections under both\tfieh Measurescenario andVith Additional
Measuresscenario for the following pollutantshich are subjecto emission reduction target®r the
period 20182030: NQ, SQ, NMVOC, Ntand PM:s.

8.2 Emission Reduction Targets for 2020 and 2030

The National Emission Ceilings Directive (NECD, 2001/81/EC) was reviewed as part of the Clean Air
Policy Package and mew Directive came into effect in December 201&mission reduction
commitments have been set for Ireland for 2020 and 2030 fog NQ, NMVOC, Niland PMs. Table

8.1 details the emission reduction targets in place for each pollutan2020 and 2030@or Ireland

under the new National Emissions Ceilings Directive

Table8.1. Emission Reduction Commitments for 2020 and 2030 (expressed as a percentage reduction on 2005 levels)

Pollutant SQ NOx NHs NMVOC PMz5
2020 65% 49% 1% 25% 18%
2030 85% 69% 5% 32% 41%

8.3 With Measures and With Additional Measures Scenadggroach
¢CKAE @SIFNDRa LINEP2SOhGA2ya G118 Ayidz2 F002dzy i dzLIRI G &
data providers including:

1 Energy projections underpinning the 2020 emissions projections were prepared by
Sustainable Energy Authority of Ireland in conjunction with the Economic and Social Research
Institute (ESRI) and University College Conke. ESRI produce energy demand profets
using the I3E modelréland Environment, Energy and Economy mydel

9 Agricultural projections provided by Teagagg/(iculture and Food Development Authority)
in November 2019vhich considers thémpact of Food Wise 202%or the agriculture setor.

SEAI compile two energy projections scenarios, which are used in national emission projections:

1 TheBaseln6Ssy SNH& LINR2SOlA2ya LINRB2SOda F2NBIFNR LNB
expected impacts of policies and measures that were in plece legislatively provided for)
by the end of 208. It represents a hypothetical future scenario in which no further policy
actions or measures have been taken.

1 TheAdvancecnergy projections presents an alternative view of future energy demand that
accounts for furtherimplementation of theWith Measuresscenario in addition tahe
AYLX SYSydrdAazy 2F LI IFYYSR I208SNYYSyid LR2f AOAS:
Action Plaf

6 DIRECTIVE (EU) 2016/2284 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 14 December 2016 on the reduction
of national emissions of certain atmospheric pollutants, amending Directive/2BMEC and repealing Directive

2001/81/EC

7 https://www.esri.ie/currentresearch/thei3e-model

8 http://www.agriculture.gov.ie/foodwise2025/

9 https://www.dccae.gov.ie/erie/climate-action/publications/Pages/ClimatAction-Plan.aspx
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The Baselineenergy projection underpins th&Vith Measuresemission projection for the energy
sector and theAdvancecdnergy projection underpins the&/ith Additional Measuregrojection for the
energy sector.

For the energydemandprojections, the Economic and Social Research Institute (E®[hhed3E
modef®.

The I3E model is an intertemporal computable general equilibrium (CGE) model, which reproduces
the structure of the economy in its entirety, including productive sectors, households, and the
government, among others. In the model the nature of all tseconomic transactions among
diverse economic agents is quantified. According to micro economic behaviour, producers and
consumers maximise their profits/utility given their budget constraints. In other words, a CGE model
examines how inputs and outpsiflow between production sectors of the economy and finally result

in final goods consumed by households. The model combines theory and data to examine energy use
changes due to developments in the economy, labour market, policies and international prices

The explicit modelling of sectorial intinkages makes it possible to investigate the wider economic
impacts of a specific shock or policy through the different transmission channels in the economy.
Therefore, CGE models have become a standard toelmpirical analysis, and are widely used to
analyse the welfare and distributional impacts of policies whose effects may be transmitted through
multiple markets. Because of its nature, CGE modelling is significantly useful for policy design and
evaluationspecifically when policy measures are expected to lead to indirect as well as direct effects,
as in the case of energglated policies. For example, the economic implications of an energy tax in
the transport sector can be evaluated both for the trandpector and other sectors through inter
sectoral spitovers.

The I3E model includes energy flows in addition to the standard monetary flows. Each production
sector produces an economic commaodity using labour, capital, material inputs, and energy Triputs

I3E model explicitly comprises a set of carbon commaodities including peat, coal, natural gas, crude oil,
fuel oil, LPG, gasoline, diesel, kerosene, and other petroleum products. Production activities produce
in the cheapest way possible by using timal set of capital, labour, energy and other intermediate
inputs based on both relative prices and substitution possibilities. When an energy policy is
implemented (e.g. an increase in carbon tax) or in case of an external shock (e.g. an increase in
international energy prices or ETS price), production sectors will where possible substitute energy
inputs for other inputs and/or decrease the carbon content of their energy inputs by demanding
Of S YySNJ SYySNHe® CNRY (KS OafgeodewishMiher carieMdantéstO i A @S 3
will encourage them to consume less carbotensive products.

I3E is a dynamic model, which incorporates economic growth over the modelling horizon. Economic
growth originates from three sources; the growth of emplamhdriven by population growth, the
growth in capital stock driven by investment, and the growth in total factor productivity or productivity
of factors of production. It is assumed that the total population grows at a constant rate and the
technology, k. the productivity of labour force grows at a constant rate. In the current version, the

10 https://www.esri.ie/currentresearch/thei3e-model
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values of population growth and economic growth are retrieved from the mediumestimates of
the macro econometric forecast model of the ESRI, namely COSMO (@@rter&t MOdel for
Ireland).

Baseline Assumptions

In CGE modelling, a change in a policy variable/parameter or a set of policy variables/parameters is
defined as a shock process or experiment. The effects of the experiment are given as the paths of
variables that are solved within the model and are reported in terms of a percentage change with
respect to the baseline. The baseline is a path such that there is no change in any policy
variables/parameters, but an economy evolves according to its iatatpnamics. For instance, since

the internal dynamics of the I3E model are driven by the population and labour productivity growths,

the Irish economy would grow at 3.3% per annum without any policy intervention. Since there are no
external interventionsin the economy, the base path is also called the bushasssual path.
CKSNBTF2NBEzZ Ay (GKS o0FrasS LI GKZI GKS OdzZNNByid OF Nb2y

Fossil Fuel Prices

Future international fossil fuel prices are given as input to the I8&et For the low fossil fuel price
scenario (i.e. in the case of the energy related projections described in this document), the UK
Department for Business, Energy and Industrial Strategy (BEIS) low price scenario i épipligas

and coal price prgjctions).Furthermore, how other fuel prices (gasoline, diesel, kerosene, LPG, fuel
oil and other petroleum products) fluctuate with the oil priaee econometricallyestimated These
estimated relationshipare usedo project future international priceef all fuel types.

Carbon prices
The recommended ETS carbon prices are based on the EU Reference Scenario.

The I3E model implements two carbon prices, namely the Irish carbon tax and the EU ETS price. The

EU ETS price projections are taken from the EU reference scenario. The Irish carbon tax currently
aGFyR&a G enn | G2yySo ¢ amgond(Wih Bdasu@schidarb)iithal E 4 0S
enn OFNb2y GFE A ¢itAdditikral Méakziteszdriowith Bn irkngaSing tax in

fAYS 6A0GK GKS [/ fAYFHGS 1 OGA2Y tflryd® LYy GKS fFGGS
achieved by grdually increasing the carbon tax over time.

The software used for to model the Irish Electricity Market is PLEX(@® is apower systems
modelling tool used for electricity market modelling and planning

To produce the finaliseBaselineenergy projetions, SEAI amends the output of the energy demand

produced by ESRI to take account of the expected impact of energy efficiency measures put in place
before the end of 208 but which are considered too recent to be detectable in any tsmaes
analysisTheAdvancecdenergy projections builds on tHeaselingorojections with adjustments made

G2 | 002dzyi F2NJ AYLX SYSyGlridAzy 2F FRRAGAZ2YFE L2t A
Action Plan.

lihttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/764342/BEIS 2018
Fossil_Fuel Price Assumptions.pdf
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The model input assumptions for the latest SEAI Energy Projections were finalised in quarter 1 of 2020.
Determination of anticipated progress in the implementation of policies and measures was
coordinated by the SEAI in discussion with the relevant Govent DepartmentsTable8.2 shows

the key parameters underlying the macroeconomic outlook and thereforeWith Measuresand

With Additional Measuresmission projections scenarios.

Further details on the models used for preparing the energy projections (i.e. I3E, Plexos Integrated
9y SNH& a2RSftzx {9!LQa 9ySNHe {OSyINR2 ¢22f% {9!L
made under Article 14 of the Monitoring Mechanism Regofa (Regulation 525/2013). This

availablein therelevant 2020 submission folder at the following link:

https://cdr.eionet.europa.eu/ie/eu/mmr/art0413-14 lcds pams projections/projections/

Table8.2. Key assumptions underpinning the energy projections

2019¢ 2020 | 2021-2025 20262030
Average Annual % Growth Rate
GDP 3.32 3.32 3.31
GNP 3.32 3.32 3.31
Personal Consumption 3.34 3.30 3.30
2020 2025 2030
| 2dzaAy 3 {03 2,071 2,196 2,322
t 2 LJdzf | (A2 4,824 5,021 5,225
91 9¢{Y ZnHt®Ro i 155 23.3 34.7
/ (IWIItl/I‘IiQ,czer)1/ario;I2I - 20 20 20
Coal $o1dboe 11.21 10.88 10.52
Oil $o016boe 46.30 46.23 45.79
Gas $o1dboe 24.68 23.05 20.93

8.4 Key Trends

In the following sections, botlthe With Measures(WM) and With Additional MeasuregWAM)
scenarios are presented in the context of emission reduction targets set for 2020 and 2030AMhe
scenario is then considered in more det@ithe19902018inventory was used as the baseline historic
inventory for the emissions projections. Figures in the following sections include historic air pollutant
emission estimates from 20€®018. Tables in th following sections present projected emission
estimates up to and including 2030 under both i1 and WAM scenarios.

8.4.1 Sulphur Dioxide (S©

Emission projections for S€r the WM and WAM scenarios are presented in Fi@ute The emission
reduction taigets for 2020 and 2030 are also presented. The emission projections predict compliance
with the 2020and 2030emission reduction target throughout the projected period. Key sources of
SQ emissions include electricity generation and emissions from resimlenbmmercial and industry.
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Total S@ emissions under the WAM scenario are projected to bet K8.in 2020. The emission
projections predict compliance with the 2020 emission reduction targethykt. Total S@emissions

are projected to beb.7 kt in 2030 under the WAM scenario which is below the emission reduction
target (10.9 kt)for that year.

30

25

20

15

kt SOx

/\\\

2010 2015 2016 2017 2018 2019 2020 2025 2030
2030 Target

Historic emissiong= == WM WAM 2020 Target:

Figure 8.1 SQ Emission Projections for th&Vith Measuresand With Additional Measures Scenarios

SQ emissions under the WAM scenario by source sector are presented in BiguiEmissions from
Public Electricity and Heat Production (1Ala) contribute approxima&Eper cent andb.7 per cent

of national total emissions of S@ 2020 and 2030, respteely. The reduction in 2030 is largely
attributed to coal and peat no longer being used for electricity generation. The combined Residential
and Commercial sectors account for 51 per cent dtidoer cent of emissions in 2020 and 2030
respectively.

Table8.3 presents the projected Emissions of8@er theWM and WAM by sector over the period
2018 to 2030.
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Figure 8.2 SQ EmissionProjectionsfor the With Additional Measures Scenario by Source Sector

TableB.3. Projected Emissions of @der thaVih Measureand With Additional Measures Scenarios (kt)

With Measuresscenario
2018 2020 2025 2030
Public Electricity and Heat Production 2.8 3.1 1.7 0.6
Manufacturing Industries and Construction 2.7 3.2 3.2 3.2
Residential & Commercial/lnstitutional 6.3 6.9 5.9 4.7
Agriculture/Forestry/Fishing 0.0 0.1 0.1 0.1
Transport 0.3 0.2 0.2 0.2
Other NFR Sectors 0.1 0.1 0.1 0.1
TOTAL 12.3 13.6 11.1 9.0
With Additional Measuresscenario
Public Electricity and Heat Production 2.8 3.2 0.3 0.3
Manufacturingindustries and Construction 2.7 3.1 2.8 2.7
Residential & Commercial/lnstitutional 6.3 6.7 4.7 2.3
Agriculture/Forestry/Fishing 0.0 0.1 0.0 0.0
Transport 0.3 0.2 0.2 0.2
Other NFR Sectors 0.1 0.1 0.1 0.1
TOTAL 12.3 13.4 8.2 57
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8.4.2 Nitrogen OxidegNOx)

Emission projections for Nd@r the WM and WAM scenarios are presented in Fig.Be The emission
reduction targets for 2020 and 2030 are also presented.

Article 4 (3) of the National Emission Ceiling Directive provides that emissions of nitrogen oxides from
categories 3B (manure management) and 3D (agricultural soils) are not accounted for the purpose of
complying with 2020 and 2030 targets. TWdVl emissicns andWAM emissiongin addition to 2020

and 2030 targets) displayed in Fig@8 excludes emissions from these categories (3B and 3D) for the
period 2020 to 2030 for the purposes of the reduction target compliance assesshhertistoric NOXx

levels inthe graph include the adjusted NOXx inventory for the years 20018. Refer to chapter 9 in

the IIR on annual adjusted national emission inventories for further information.

Emission projections predicton-compliance with the 2020 emission reduction terginder theWM

and WAM scenarios. Emissions from transport is the largest contributor to NOx emissions. The
projections predict compliance with the 2030 emission reduction target utiteYWAM scenariosas

a result of the higher uptake of electric vehicles in this scenario

Total NQ emissions (excluding agricultural categories 3B and 3D) undekM#® scenario are
projected to ber4.4kt in 2020which is a norcompliance with the 2020 emission redustitarget by
7.5kt. Total NQemissions in 2030 are projected to 8@.6kt, which isacompliance with the emission
reduction target for that yeaby 0.9 kt
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Figure 8.3NOx EmissionProjectionsfor the With Measuresand With Additional Measures Scendos

Figure8.4 presents the total Nfemissions under the WAM scenario by source sector. The largest
sectoral contribution is from agriculture and transport. In terms of compliance assessment (i.e.
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excluding agricultural categories 3B and 3D) transpatbants for57.8 per cent and43.9 per cent
share of emissions in 2020 and 2030 respectively.

Table & presents the projected Emissionsi®under theWM andWAM Dby sector over the period
2018 to 2030.
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Figure 8.4 NOx EmissionProjectionsfor the With Additional Measures Scenario by Source Sector

Table8.4. Projected Emissions of iN@der théNith Measuresnd With Additional Measures Scenarios (kt)

With Measuresscenario

2018 2020 2025 2030
Public Electricity and Heat Production 6.7 7.9 6.9 5.8
Manufacturing Industries and Construction 9.4 111 115 12.0
Residential & Commercial 7.9 8.2 7.7 7.4
Agriculture/Forestry/Fishing 45 4.6 3.8 3.2
Transport 43.7 44.0 29.5 20.2
Agriculture 34.9 331 33.9 34.8
Other NFR Sectors 0.5 0.5 0.5 0.5
TOTAL 107.8 109.4 93.8 83.9

With Additional Measuresscenario

Public Electricity and Heat Production 6.7 7.7 4.8 4.2
Manufacturing Industries and Construction 9.4 10.8 10.3 10.1
Residential & Commercial 7.9 8.0 6.4 4.6
Agriculture/Forestry/Fishing 4.5 4.4 3.5 29
Transport 43.7 43.1 27.2 17.4
Agriculturé# 34.9 33.1 33.9 34.8
Other NFR Sectors 0.5 0.5 0.5 0.5
TOTAL 107.8 107.5 86.6 74.4
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8.4.3 Ammonia (NH)

Figure8.5 presents the emission projections for Nr the WM and WAM scenarios. The emission
reduction targets for 2020 and 2030 are also present@derall the Ammonia emission projections
predict norcompliance with the 2020 and 2030 emission reduction target under bottiitveand

WAM scenarios. Thenajority of projected emissions come from agriculture sour¢@griculture
accounted for 99 per cent of emissions in 2018) and this is maintained throughout the projection
period.

Total NH emissions under the WAM scenario are projected tolfi8.43kt in 2020. As a resylan

exceedance of the 2020 emission reduction targett®kt is projected. Post 2020, emissioase
projected to decreasen 111.81 & AY Hnon® LNBfIYyRQa Hnon SYAaarzy
2005 levels results in a distem to the emission reduction target in 203048 kt under the WAM

scenario. Compliance with emission reduction targe@challengefor the agricultural sector.

125

120 s

115

110

kt NH3

105

100

95

2010 2015 2016 2017 2018 2019 2020 2025 2030

Historic emissionse== == \WM WAM

2020 Target

2030 Target

Figure 8.5 NHs EmissionProjections for theWith Measuresand With Additional Measures$cenarios

Thereduction in theWAM scenariocompared to the WM scenariover the period 2022030is
attributable to measureshat are included inle Teagasc Marginal Abatement Cost Ctfjyavhere
data is availableKey measures include, for example, lemission slurry spreading, use of inhibited
urea fertiliser products and a reduction of crude protein in pig diets.

12 https://www.teagasc.ie/media/website/publications/2015/AAnalysisof-the-Costof-the-Abatementof-Ammonia
Emissionsn-IrishrAgricultureto-2030.pdf
https://www.teagasc.ie/media/website/publications/2018/AAnalysisof-AbatementPotentiatof-GreenhousesGas
Emissionsn-IrishkAgriculture2021-2030.pdf
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Figure 8.6 NHs EmissionProjectionsfor the With Additional Measures Scenario by Source Sector

Ammonia emissions by source sector undex WAM scenario are presented in Fig8ré. Table 8
presents the projectedimmoniaemissionsunder theWM and WAM by sector over the period 2018
to 2030.

TableB.5. Projected Emissions ofNidder theNith Measuresnd With Additional Measures Sciersagkt)

With MeasuresScenario

2018 2020 2025 2030
Dairy Cattle 14.5 15.4 17.2 18.2
Other Cattle 30.7 29.9 29.6 28.6
Other Livestock 10.5 10.6 10.8 111
Direct Soils 48.1 47.1 48.7 49.6
N-excreted on Pasture 14.5 14.4 14.6 14.6
Residential &ommercial 0.1 0.1 0.1 0.1
Road Transport 0.6 0.7 0.6 0.6
Other 0.4 0.3 0.4 0.5
Total 119.3 118.4 122.2 123.2

With Additional MeasuresScenario

Dairy Cattle 14.5 154 17.2 18.2
Other Cattle 30.7 29.9 29.6 28.6
Other Livestock 10.5 10.6 10.1 10.4
Direct Soils 48.1 47.1 41.9 39.0
N-excreted on Pasture 14.5 14.4 14.6 14.6
Residential & Commercial 0.1 0.1 0.1 0.1
Road Transport 0.6 0.6 0.6 0.4
Other 0.4 0.3 0.5 0.5
Total 119.3 118.4 114.7 111.9
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8.4.4 Non-Methane Volatile Organic Compounds (NMVOCs)

Figure8.7 presents the emissions projections for NMVOC for \tiel and WAM scenarios. The
emission reduction targets for 2020 and 2030 are also presented.

Overall NMVOCs emission projections predict -sompliance with the 2020 and 2030 emission
reduction target under both th&V/M and WAM scenarios. Large emission sources include solvents
and other product use, and emissions from food and beverages industry.

Article 4 (3) of the National Emission Ceiling Directive provides that emissions-ofatbane volatile
organic compounds from categories 3B (manure management) and 3D (agricultural soils) are not
accounted for the purpose of complying with 2020 and 2@89ets. ThaVM andWAM emissiongin
addition to 2020 and 2030 targets displayed) in Figdieexclude emissions from these categories
(3B and 3D).

Total NMVOC emissions under the WAM scenario (excluding emissions from agricultural categories
3B and 3Dare projected to be8.8kt in 2020. The emission projections predicin-compliance with

the 2020 target by approximately2.4 kt. Emissions in 2030 are projected to 6.6 kt which is
approximately 5.5 kt above the emission reduction target for 2030
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Figure 8.7 NMVOC EmissionProjectionsfor the With Measuresand With Additional Measures Scenaribs

13 Article 4 (3) of the National Emiesi Ceiling Directive provides thamissions of nommethane volatile organic

compounds from categories 3B (manure management) and 3D (agricultural soils) are not accounted for the purpose of
complying with 2020 and 2030 targets. TiWth Measureemissionsand With Additional Measuresmissions in addition

to 2020 and 2030 targets displayed in this graph exclude emissions from these categories (3B and 3D)
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Figure8.8 presents a scenario whengrojected adjustmentdo the national emission inventory in
relation to emissions from spirit production are acoegfor the compliance assessmerithis ion

the basis that NMVOCs from category 2.H (Spintsk included irthe 19902015 inventory for the
February 2017 Inventory submission (after the 2016 NEC Directive came into éffexthistoric
NMVOC levels in the graph include the adjusted NMVOC inventory for the year@@DA.0Refer to
chapter 9 for further information. In the WAM scenario that assumes adjustments for the category
spirit production are acceptedhé emission prigctions predict compliance with the 2020 target by
approximately0.7 kt. Emissions in 2030 are projected to ##.3 ktwhich is approximately.08 kt
aboveemission reduction target for 2030
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Figure 8.8 NMVOC Emission Projections fothe With Measuresand With Additional Measures Scenarits

14 TheWith Measureemissions aniVith Additional Measuresmissions in addition to 2020 and 2030 tagdisplayed in
this graph exclude emissions fradFRcategories3B (manure management) and 3D (agricultural sadisjicategory2H
(Spirits)
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Figure 8.9 NMVOC EmissionProjections for the With Additional Measures Scenario by Source Sector

Projected total NMVOC emissions by source sector under the WAM scenario are presented in Figure
8.9. In terms of ompliance assessmenivkich exclude agricultural categories 3B and Bprojected
emissions from Solvents ardigitive emissioaccount for approximatel®4.2per cent and37.1per

cent in 2020 and 2030 under the WAM scenario respectively. Food and Beveragmunt for39.5

per cent and44.3per cent of emissions in 2020 and 2030 respectively.

Projected emissions across the time series show a slight increase in bowiMread WAM scenarios

over the projected periodo 2030 The trend of reduced emissions in the Residential and Commercial
and Transport sectors are counteracted by the increase in emissions from solvents and fugitive
emissions and the food and beverages industry.

Table 86 presents the projectetiMVOC emissnsunder theWM andWAMby sector over the period
2018 to 2030.
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Table8.6. Projected Emissions of NMVOC undé&WiteMeasureznd With Additional Measures Scenarios (kt)

With MeasuresScenario

2018 2020 2025 2030
Public Electricity and He&roduction 0.3 0.3 0.4 0.4
Manufacturing Industries and Constructig 3.1 4.2 5.2 5.3
Residential & Commercial 8.2 8.8 7.5 6.2
Agriculture/Forestry/Fishing 0.3 0.3 0.2 0.1
Transport 4.4 4.3 3.6 3.2
Agriculturé? 43.2 43.3 44.0 43.4
Fugitive andsolvents 22.9 23.6 24.6 25.2
Food and beverages Industry 26.8 27.2 28.3 29.5
Other NFR Sectors 0.5 0.5 0.4 0.3
Total 109.8 112.5 114.3 113.7

With Additional MeasuresScenario

Public Electricity and Heat Production 0.3 0.3 0.3 0.3
Manufacturinglndustries and Constructiof 3.1 4.1 5.2 5.2
Residential & Commercial 8.2 8.6 6.2 3.5
Agriculture/Forestry/Fishing 0.3 0.3 0.2 0.1
Transport 4.4 4.2 3.5 29
Agriculture? 43.2 43.3 44.0 43.4
Fugitive and Solvents 22.9 23.6 24.4 24.7
Food and beveragdsdustry? 26.8 27.2 28.3 29.5
Other NFR Sectors 0.5 0.5 0.4 0.3
Total 109.8 112.1 112.6 110.0

8.4.5 Particulate Matter< 2.5 um in diameter (Pl

Emissions projections for Bilfor the WM and WAM scenarios are presented in Fig8re0. The
emission reduction targets for 2020 and 2030 are also presented. Overall the @&ission
projections predict compliance with the 2020 and 2030 emission reduction target under boiiNhe
and WAM scenarios. Emissions from Residential and Commemiaibined are the largest
contribution to the projected emissions.

Total PMs emissions under the WAM scenario are projected toll2e9 kt in 2020. The emission
projections under the WAM scenario predict compliance with both the 2020 and 2030 emission

reduction targets by a margin @7kt and2.9kt, respectively.

Table 87 presents the projected®M, s emissionsunder theWM and WAM by sector over the period
2018 to 2030.
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Figure 8.11 PM2s Emission Projections for the With Additional Measures Scenario by Source Sector

Projected emissions across the time series show a decline for botWkhand WAM scenarios up to
2030 (Figur®.11). This trend is largely the result of projected reductions in emissions cotinéined

Residential and Commercial sectors.
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Table8.7. Projected Emissions of BMhder thaNith Measuresnd With Additional Measures Scenarios (kt)

With Measuresscenaio

2018 2020 2025 2030
Public Electricity and Heat Production 0.3 0.4 0.2 0.2
Manufacturing Industries and Construction 1.6 2.0 2.4 25
Residential & Commercial/Institutional 6.6 7.1 6.1 4.9
Agriculture/Forestry/Fishing 0.1 0.1 0.1 01
Transport 1.7 1.7 1.4 13
Agriculture 0.9 0.9 0.9 09
Other NFR Sectors 0.9 1.0 1.0 1.0
TOTAL 12.0 131 12.2 10.9
With Additional Measuresscenario
Public Electricity and Heat Production 0.3 0.3 0.1 0.1
Manufacturing Industries and Construction 1.6 2.0 2.4 2.4
Residential & Commercial/Institutional 6.6 6.9 5.0 2.7
Agriculture/Forestry/Fishing 0.1 0.1 0.1 0.1
Transport 1.7 1.7 1.3 1.0
Agriculture 0.9 0.9 0.9 0.9
Other NFR Sectors 0.9 1.0 1.0 1.0
TOTAL 12.0 12.9 10.9 8.3

8.5 Energy Industries (NFR 1A1)

Public Electricity and Heat Production (1Ala) covers all electricity generation including electricity

generated from renewable sources. The Plexos_Ireland model was used to model projected future

electricity generation. As an electrical systems model,cie input data comprises technical details

of generators, transmission lines and loads as well as fuel costs, operational costs and emission
reduction rates and costs.

In the Baselineenergy projection the renewable energy generated shows Ireland reéagh
approximately 37.gper cent of electricity consumption from renewable energy by 2020. Renewable
electricity generation capacity is dominated by wind. In 2030 it is estimated that renewable energy
generation increases tapproximately 5%er cent of eletricity consumption

The use of peat/biomass in three peat stations is determined by the plants operation in the electricity
market taking into account supportsuPBlic Service Obligation G&)/REFITS) and maximum levels
of peat likely to be permittedinder planning permission.

L5https://www.dccae.gov.ie/ere/energy/topics/RenewabldEnergy/electricity/renewablelectricity-
supports/refit/Pages/REFFB.aspx
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In the assumptions underpinning the baseline scenario, two peat stations are eligible for PSO support
for peat up to the end of 2019 and REHG1330 per centbiomass cofiring up to the end of 2030. A
third peat station is eligple for REFIT3 3fkr centbiomass cofiring up to the end of 2030.

The following are the maximum levels of peat use for two peat stations:

2019 up to 10(er centpeat
2020-2024: up to 6(per centpeat
20252027: up to 4(per centpeat
2028 onwards: @er centpeat

=A =4 =4 =4

The following is the maximum level of peat wehe third peat station:

1 20192024: up to 6(per centpeat
1 20252027: up to 4(per centpeat
1 2028 onwards: (per centpeat

One coal plant is assumed to operate in the market up to end 2028hath point it no longer
generates electricity from coal.

It is assumed there will be a roll out of approximately 2.25 million smart meters by 2024y lwased
basis starting in 2019.

In the Advancecenergy projection (and therefore thé/ith AdditionalMeasuresemissions scenario)

it is assumed that for 2020 there is a 36.3 per cent of per cent share of renewable energy in electricity
generation. In 2030 it is estimated that renewable energy generation increases to approximately 70
per cent of electricig consumption. This is mainly a result of additional expansion in wind eaadgy
Solar PV

Two peatstationsare assumed to run on 100% peat to the end of 2020 but PSO support ends at the
end of 2019. For 2020 the operation of th@tionswill be detemined by thestationstoperation in
the electricity market. A thirdtationoperates to the end of 2023 with 3ier centcofiring.

One coal plant is assumed to operate in the market up to end 2024 at which point it no longer
generates electricity from coal

In terms of interconnection, it is assumed that the Greenlink 500MW interconnector to the UK to
come on stream in 2025 and the Celtic 700MW interconnector to France to come on stream in 2026.

Emission factors for NGnd SQ@predominantly are based othose used for the year 2@lin the
national inventory 19902018. Based on available data the projections take into account emission
limit values provided in the transitional national plan for large combustion plants (e.g. coal fired
electricity generatn plant).

There has been significant reduction in the use of oil in electricity generation due to the closure and

decommissioning of oil fuelled generation plants. Oil is also used as aiptéuel in coal and peat
fired generation stationsl'he 208 SO, inventory emission factor for oil is assumed for all future years.
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NMVOC and Py emission factors for most of the other relevant fuel types (i.e. coal, peat, biomass
and nonrenewable wastes) are assumed to remain constant at the82@lue utilisedn the national
inventory (1990-2018).

8.5.1 Oil andGas Refining and Solid Fuel Manufacturing (NFR 1Alb and 1Alc)

Projected N@ SQ, NMVOC and PMfor oil refining and solid fuel manufacture are based on data
provided by the relevant operators as energyntend from these sectors is natcludedA y { 9! L Qa
energy projections. The oil refining sector (1.A.1.b) in Ireland consists of a single installation.
Projections are based on the growth rate of projected greenhouse gas emissions, which are provided

to the EPA by the relevant installation operators.

8.6 Manufacturing Industries and Construction (NFR 1A2)

Projected NQ SQ, NMVOC, NHand PMsSYA da A2y a | NBBagelinga&iRdvanged { 9! L Q3
energy projections and are therefore estimated for both I and WAM scenarios.

Energy projections are provided to the EPA at an aggregated level only (i.entiA)derpin the air
pollutant projections for this sectorThe projected emission factors for Né@nd S@ from the
combustion of coal, natural gas and petroleum coke are based on the weighted average emission
factor for coal, natural gas and petroleum coke across the sub sectorsclA®2g from previous
inventory values or from specific 1a2 categories inlgtest inventory where appropriate.

The following policies and measures relevant to the industry sector are includedBageting\WM)
Projection:

SEAI Large Industry Programme
Accelerated Capital Allowancekdustry

GCombinedHeat andPower
Excellence in Energy Efficiency Design (EXEED) Industry

=A =4 =4 =4

TheAdvanced WAM)Projection includes an extension of tabove polices and measures.

8.7 Transport (NFR 1A3)

Transport emissions cover Aviation (1A3a), Road Transportation (1A3b), Rail (1A3c)idd4iLgat)

and Other transportation (Natural gas pipeline compressors, 1A3e). Projected emissiong 8NO

NMVOC, NHand PMs F N2 Y NZ I R (i NI y & LJ2 NBHselihehiB AdgahcadSnergy2 y { 9 !
projections and are therefore estimated for both tliéM and WAM scenarios.

It is assumed that fuel use in rail will remain constant at84@tels for each year out to 2030.
Projected fuel combustion from navigation is assumed to be egudlat combusted in the sector in

2018 for each progcted year to 2030Enissions for each of the pollutants atteerefore assumed to
remain constant at 28.levels for each future year.
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Other Transportation (1A3e) refers to the use of natural gas for combustion in natural gas pipeline
compressor stationsEmissions from this sector are inferred from projected gas demand in the
residential, industrial and commercial and institutional services sectors from the energy projections
provided by SEAI and are calculated for both\tild and WAM scenarios.

8.7.1 Domestic aviation (NFR 1A3a)

NQ, SGQ, NMVOC and PM emission projections from aviation are estimated using the 01
inventory and als@rojecteddata, where available, related to aircraft movements as provided to the
EPA byhe relevant airport authority Emissions associated with all LTO (landing anddékeycles
are calculated. It is assumed that {fSQ, NMVOC and PMemission factors remain constafar all
projected years based on the average of the previousabs/g.e. 20142018)used n the 2018 national
inventory.

8.7.2 Road transportation (NFR 1A3b)

The transport sector is a large energy using sector and is reliant on imported fossil fuels in the form of
petroleum products and biofuels. Freight transport enedgynand is strongly influenced by the level

of commercial activity in the economy. Personal transport energy demand is influenced by both the
level of employment as well as the oil price. Biofuel uptake in Ireland is driven primarily through the
Biofuel Ohigation Schem¥, an obligation on fuel suppliers to blend an increasing percentage of
biofuel with their fuel.

Energy projections provide future demand for petrol, diesel, renewables and electricity use in the road
transport sector for both th&VM and WAMscenarios.

Projected emissions (NCSQ, NMVOC, NHand PMs) for road transportfor the 2020 submission

were producedising the COPERI3modd. An updated projected fleet model was also produced in
order to prepare data needed for the COPERT miogellTo produce the fleet model, analysis was
carried out on the inventory passenger car and light goods vehicles fleet data to ascertain the life cycle
patterns for each of the vehicle Euro classes. This analysis was used to model future curvels for ea
existing vehicle Euro class. Along with projected transport fuel projections, the EPA was also provided
with projected total passenger car fleet data over the projected period which included projected
electric vehicle uptake under both th&/M and WAM scenarios. Gaps between the fleet model
passenger car numbers and total projected fleet number were then populated with the latest Euro
vehicles (e.g. Euro class 6 for passenger cars).

The same approach was applied to the heduy trucks and buses, haver the overall fleet data
total for this section was based on a 2014 national research r&poointaining projected fleet
numbers. A more up to date total fleet number for this vehicle class will be included in future
refinements of the fleet model, subgt to availability of information.

Bhttps://www.dccae.gov.ie/ere/energy/topics/RenewableEnergy/transport/biofuels/Pages/Biofuels.aspx
17 https://www.esri.ie/publications/demographi@nd-economicforecastingreport-nationaktransportmodek
volume3
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The Biofuel Obligation Scheme places an obligation on fuel suppliers to blend an increasing percentage
of biofuel with their fuel. In terms of biofuels used in road transport fuel in WW# scenario a
statutory targetof approximately 11% fromslJanuary 2019 under the Biofuels Obligation Scheme is
assumed. This increases to approximately 12% frédahuary 2020.

For the WAM scenario, it is assumed that the Biofuel Obligations Scheme is developed further.
Incrementl increases are assumed to occur with 10% blend for petrol (E10) and a 12% blend for diesel
(B12) in place in 2030.

In terms of Electric Vehicles, th&M energy projection assumes approximatel$8,830Electric
Vehicles on the road by 203@¢ludes 26,002 Passeng®&attery Electric Vehicdel48,183Passenger
Plug in Hybrid Electric Vehisl@heWAM Scenario assuméx35, 800Electric Vehicles on the road by
2030 (ncludes 550,000 Passendgattery Electric Vehicte288,000PIug in Hybrid Electrice¥icles).

8.7.3 Rail (NFR 1A3c)

NQ, SQ NMVOC, NkFand PM semission projections from rail transport are estimated. It is assumed
that fuel use in the sector will remain constant at 8d&vels for each year out to 2030. It is also
assumed that N@ NMVOC, NHPM: s emission factors remain the same as in the @@htional
inventory. Due to thevariability in the sulphuccontent of gas oil in recent yearan averageSQ
emission factor over th014-2018 periodwas used foprojected years.

8.7.4 Navigation (NFRLA3d)

NQ, SGQ NMVOC, NEand PM s emission projections from navigation are estimated. Gasoil/diesel
consumption in iand navigation is assumed to remain constant at the&@tel out to 2030. NQ
NMVOC, Nkand PMsemission factors are assumedremain constant at the 2@level.Due to the
variability in the sulphucontent of gas oil in recent yearan averageSQ emission factor over the
20142018 periodwas used foprojected years.

8.7.5 Gas Transmission (NFR 1A3e)

Emissions projections for NOSD,, NMVOC, and PMFNR Y Yy I G dzNF € I+ & GNF yavYa
YIEGdzNF £ 3L a LIALISEAYS ySig2N] FINB SadAYl SR Cdzic
inferred based omprojectedgas demand in the residential, commercial services and indusérabrs.

{dzo GNF OGAYy3 GKS FY2dzyG 2F 31 a SadAYradSR G2 o6S
gas demand and associated emissions to be estimated. It is assumed th&8®|AMVOC and PM

emission factors remain the same as in thd280ational inventory.

8.8 Residential and Commercial/Institutional (NFR 1A4)
8.8.1 Commercial/lnstitutional (NFR 1A4a)

Projected N@ SQ, NMVOC, NHand PMsS YA a8 &4 A 2y a | NSBaselnéasdRdvanged { 9! L Q3
energy projections and are therefore estimated for both WwWM and WAM scenario®il and gas

account for the majority of nowmlectricity energy demand in this sector. These fuels are used
predominantly for spacéeating purposes. Projectedréssions of NQ SQ, NMVOC, Nrand PM s

are estimated.
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It is assumed that NQ NMVOC, NHand PMs emission factors remain the same as in the 01
national inventory.SQ emission factors for ciflerived fuels for the projected period are based on an
average of the last 5 years (i.e. 262@18).

The following policies and measures are included inBaseline energfvVM) projection:

ReHeat

Public Sector Programme

Public Sector Capital Exemplars

Small and Medium EnterpriséSMB Programme
AcceleratedCapital AllowancesServices

Supports for Exemplar Energy Efficiency Projects (SEEEP) and Energy Efficiency Retrofit Fund
(EERRNnd Better Energy Workplaces

2005/2008 Building Regulation8uildings other than dwellings
2018 Building Regulation8uidings other than dwellings
Excellence in Energy Efficiency De$iE)XEED Services

Better Energy CommunitiesServices

Supplier Obligation Nefsrant- Non-Residential

Heat Pump SupportsNon-Domestic

= =4 =4 =4 -4 =9

=A =4 =4 =4 -8 =9

TheAdvancedenergy(WAM)Projection includes aextension of the following polices and measures:

Public Sector Programme

Public Sector Capital Exemplars

SME Programme

Accelerated Capital Allowanceservices
EXEEDBServices

Better Energy CommunitiesServices
Supplier Obligation Noefsrant- Non-Resilential
Heat Pump SupportsNon-Domestic

=4 =4 =4 =4 -4 -8 -8 -9

8.8.2 Residential (1A4b)

Projected NQ SQ, NMVOC, NHand PMsSYA da A2y a | NBBagelindasRdvanged { 9! L Q3
energy projections and are therefore estimated for both & and WAM scenarios.

Proected emissions of NOSQ, NMVOC, NHand PM; are estimated. It is assumed that NO
NMVOC, NHand PMs emission factors remain the same as in the @ational inventory. SQ
emission factors for ciflerived fuels for the projected period are based on an average of the last 5
years (i.e. 20142018).

The following policies and measures are included irBaselindWM) energy pojection:

ReHeat

2002 Building RegulationBwellings
2008 Building RegulatiorBwellings
2011 Building RegulationBwellings
2019 Building Regulationwellings
Greener Homes Scheme

=A =4 =4 =8 -8 =9
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Energy Efficient Boiler Regulation
Domestic Lighting

Warmer Homes Scheme

Warmth and Wellbeing Pilot

Deep RetrofiPilot

Better Energy CommunitieHousehold
Better Energy Homes

Major Renovations Dwellings

Smart Meter RolDut - Household
Supplier Obligation Nefsrant- Residential
Heat Pump SupportsDomestic

Other Domestic Retrofit

=4 =4 =4 =8 -8 -8 a8 a8 oa

TheAdvancednergy(WAM)projection includes an extension of the following polices and measures:

Warmer Homes Scheme

Warmth and Wellbeing Pilot

Deep Retrofit Pilot

Better Energy CommunitiesHousehold
Better Energy Homes

Smart Meter RolDut ¢ Household
Heat Pump SupportsDomestic

Other Domestic Retrofit

=4 =4 = =4 -4 -4 -8 9

8.9 Combustion in Agriculture and Fishing (NFR 1A4c)

Projected emissions of NOSQ, NMVOC, NiHand PM s are estimated for the combustion of diesel

in the Agriculture sector and the combustion of diesel and fuel oil in the Fishing sector. Projected fuel
use in the agriculture sector is included in the energy projections. It is assumed thaiN@OC, NH

and PM s emission factors remain the same as in the 2018 national inventory ei8iSsion factors

for oil-derived fuels for the projected period are based on an average of the last 5 years (i.e. 2014
2018).

Cross cutting measures impacting key energy sest

There are cross cutting measures that have a significant impact aonossber of sectors in terms of
energy consumption and a reduction in emissions. These included carbon tax and supports for
renewable heat which are described below.

1

Carbon tax is aross cutting measure that applies to industry, residential, commercial services,
transport and agriculture fuel. Under th&M scenario, theOD dzZNNBy & NI G6S 2F OF Nb 2
tonne of CQ) is assumed across the projected period. Under\WW&M scenariothe carbon tax
AYONBIF&aSa (2 elyR030WISNI (2yyS 2F [/ h

In terms of renewable heat, both th&/M and WAM scenario assumes 1,600GWh of additional
renewable heat (six year ramp up 2020 to 2025) supported under the Support Scheme for
Renewable Heat (SSRH)

18 hitps://www.seai.ie/businessand-public-sector/businesgjrantsand-supports/supporischemerenewableheat/
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T Itis also assumed that 175,000 heat pumps replace residential oil boilers by 2030 unéékthe
scenario. Under th&/AM scenario it is assumed that 385,000 existing residential oil boilers, gas
boilers and electric heaters are replaced with heat pumps. District heating is also assumed to be
deployed (additional 120 GWh by 2028 growing linearly from 2023).

1 Under theWAMsenario, a total of 1,600GWh of biogas use across the heat and transport sectors
by 2030 is assumed (linear increase from 2025 is assumed).

8.10 Mineral Products (NFR 2A)

Emission of air pollutantge.g. NOx and S@missions) rom Industrial Processes cannasually be
separated from the emissions from fuel combustion in industry. Emissions from industrial processes
are therefore assumed to be included in projected estimates for the Manufacturing Industries and
Construction (1.A.2) sector.

8.11 Non-Energy Produts from Fuels and NeEnergy Products from Fuels and

Solvent Use (NFR 2D)
Emissions projections of NMVOCs from solvent use and other products are estirRafadation
growth is used to project emissions out to 2030 with the iventory used as a staniy point.

8.12 Agriculture (NFR 3)

The Agriculture sector is the largest source ot Miissions in Ireland. Projected estimates ofsNH
from the Agriculture sector are undertaken using the same methodological approach as the current
national inventory.

Two scenarios were developed for agricultural emission projectiong/M scenario and aVAM
scenario. Projected activity data (animal numbers, crop areas and fertiliser use) are provided by
Teagasc (The Irish Agriculture and Food Development Authority) teR#én Q4 2019n order to
prepare agricultural emission projections. This inclugesposed national herd, crop areas and
fertilizer use to meet the overarching objectivesFafod Wise 2025.

The FAPRteland model was used for preparing agriculturakftast data to underpin the emissions
projections. This model is linked to the FAPRI world modelling system and so takes account of and
contributes to, the projections for prices obtained and quantities traded on the world markets. The

activity data assun®that there is an expansion in the value of Irish agriculture over the period to

Haup G2 YSSG GKS I NBSHgublish&iby tBed2éparfmgnt of Sgictlire,2 A & S
Food and the Marine in 2015. The main growth projections set out in thisndeat are as follows:

1 Increasingthevalueofagfiz 2 R SELR NI & o0& yp LISNI OSyid (2 ewm
71 Increasing the value added in the afpod, fisheries and wood products sector by 70 per cent

G2 Ay SEOSaa 2F emMo O0AffAZYyOD
1 Increasing the value of Primary Pr@dlii A 2y o6& cp LISNJ OSyd G2 lfyza

19Food Wise 2025. A Ifear vision for Irish agimdustry. Department of Agriculture, Food and the Marine, 2015.
https://www.agriculture.gov.ie/foodwise2025/
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The majority of the data supplied to the EPA is disaggregated at the level of that used in inventory
estimates.

UnderWM scenario dairy cow numbers are projected to increase reflecting the continuing profitability
of dairy production in Ireland. Dairy cow numbers in 2030 reach 1.68®m This represent a 15%
increase relative to 2018. In contrast, the continuing lovelswf profitability of beef cow production
systems is reflected in a projected contraction of beef cow inventories. Beef cow numbers in 2030
are projected to decline to 0.76ittion. This represent a 25% decrease relative to 20t8al cattle
inventories in 2030 are projected to be 7.1llian. This represent a 2% decrease relative to 2018.

Even though total cattle inventories are relatively stable over the projection period, projected growth
in dairy cow numbers and contraction in beef cownthers leads to a change in the composition of

the Irish bovine inventory and in the intensity of grassland use. Dairy production systems operate at a
higher stocking rate than beef production systems and this higher stocking rate is reflected in higher
projected use of nitrogen fertiliser per hectare and in total aggregate nitrogen fertiliser use by the
Irish agricultural sector.

Total nitrogen fertiliser use in 2030 is projected to be 398,000 tonnes. This represent a 3% decrease
relative to 2018Due to averse weather in 2018, fertiliser use in that year was particularly elevated.

Irish ewe and total sheep numbers are projected to contract over the period to 2030. By 2030 total
Irish sheep numbers are projected to decline to 4.65 m. This represent alé&¥ase relative to
2018. This contraction reflects the low profitability of this farming activity on a per hectare basis.

The total crop land area is projected to continue to decline due to the higher level of profits per
hectare in dairy farming as coraged to tillage farming. By 2030 total cereal area harvested in Ireland
is projected to decline to 223,000 hectares. This represent a 14% decrease relative to 2018.

TheWAM scenaricassumes mitigation over the period 262030 attributable to measurethat are
included in he Teagasc Marginal Abatement Cost Ctfyughere data is availabl&ome of the key
measures include low emission slurry spreading, use of urea stabilisers and reduction of crude protein
in pig diets.

Projected emissions of NMVOC andffom manure management are estimated using the same
approaches and methodologies as the national inventory. Projected activity data that is utilized for
NH; emission projections is also used to estimate projected emissions of NMVOC apdoP khe
Agriculture sector.

8.13 Waste (NFR 5)

Air pollutant emission projections in the form of N&Q, NMVOC, N¥Hand PM s are estimated for
the waste sector. Nomethane volatile organic compounds are estimated from landfill gas
production, whilst N@Q SQ and PMs emissions are estimated from the incineration of industrial

20 https://www.teagasc.ie/media/website/publications/2015/AAnalysisof-the-Costof-the-Abatementof-Ammonia
Emissionsn-Irish-Agricultureto-2030.pdf(in addition to furtherinformation fromTeagasc to reflect updated projected
activity data produced in 20}8
https://www.teagasc.ie/media/website/publications/2018/AAnalysisof-AbatementPotentiatof-GreenhousesGas
Emissionsn-lrishrAgriculture2021-2030.pdf
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waste and from cremation. NHemissions are estimated fromomposting PM.s emissions are
estimatedfrom Solid waste disposal to landfill (5A)

Solid waste disposal to landfill producsiginificant quantities of landfill gas. Projected landfill gas
production is based on greenhouse gas emission estimates for the sector undertaken by the EPA and
submitted to the European Commission under Regulation 525/2013. The emission factor utilized in
the national inventory of 5.65 gmNMVOC/ni landfill gas is used in projected emission estimates.
Ireland has met all Landfill Direct?d¢argets for diversion of biodegradable municipal waste from
landfill to date.

The incineration of Industrial wast(5Cb) is highly regulated in Ireland. There are currently only a
small number of facilities based in the pharmaceutical and chemical sectors that operate incinerators
for the treatment of industrial waste. It is assumed that the quantity of industredte incinerated

and the emissions of NOSQ, NMVOC and PM at these facilities will remain constant at the 21

level for each projected year to 2030.

The practice of Cremation (5C1bv) is less popular in Ireland than in other countries. Howewer, due
the decrease in the number of burial plots available, particularly in larger cities and towns, the number
of cremations in Ireland has increased. There are currently five crematoria operating in Ireland. It is
assumed that the number of cremations Miicrease for each projected year to 2030 at the average

of the 199-2017 activitylevel

21 Council Directive 1999/31/EC on the landfill of waste
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Chapter Nine

Adjusted annual national emission inventories

9.1 Introduction

Ireland is a signatory to the Gothenburg Protocol but has notrggfied it and so is not formally
covered by its emission ceilings or the associated adjustment mechanism. However, Ireland had
national emissions ceilings for sulphur dioxide AS@itrogen oxides (N nonmethane volatile
organic compounds (NMVOCahd ammonia (NE under the Directive 2001/81/EC (National
Emissions Ceilings Directive) for 2010. Furthermore, article 4 of the new National Emissions Ceilings
Directive (2016/2284/EU) ensures that the commitments of Directive 2001/81/EC continue to apply
until 31 December 2019.

Article 21(2) of Directive (EU) 2016/2284 indicates that Member States may apply Article 5(1) of the
Directive in relation to the ceilings in Annex | to Directive 2001/81/EC. Article 5(1) allows Member
States to establish adjtexd annual national emission inventories where mmmpliance with
emission ceilings or reduction commitments occur due to applying improved emission inventory
methods in accordance with best science. The information provided in this chapter follows the
reporting requirements of the adjustment process presented in Article 5 and Part 4 of Annex IV of the
Directive (EU) 2016/2284.

LNBfFryRQa tFiSald Ay@Syid2NE aadMVYAGas présyntedia Tabley | G S &
9.1. For both N©and NMVOC naiinal emission ceilings are exceeded for all years since 2010 and the
emission ceiling for NHs exceeded in 201@017and 203. Ireland considers that this has arisen due

to several factors including;

1 New sources that have been added to the inventoriijcl were either not known when the
NECD (2001/81/EC) ceilings were set, or for which there was no available methodology at the
time

1 Emission factors and methodologies which have been improved in accordance with best
practice, resulting in an increase the estimated emissions. These revisions were not
foreseen when the NECD (2001/81/EC) ceilings were set.

Table 9.1. Summary of National Emissions and the NECD Emission Ceilings

2010 2011 2012 2013 2014 2015 2016 2017 2018
11432 | 10246 | 10580 | 107.26 | 106.3 | 10619 | 10883 | 107.96 | 107.76

NOx National Total
(kt NQ)

NO(NECD 2010
Ceiling (kt of Ng)

65.00 65.00 65.00 65.00 65.00 65.00 65.00 65.00 65.00

NMVOC (kt) 106.29 | 103.56 | 105.05 | 107.56 | 103.47 | 103.58 | 105.27 | 109.94 | 109.78
NMVOC NECD 201
Ceiling (kt)

55.00 55.00 55.00 55.00 55.00 55.00 55.00 55.00 55.00
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Ireland has undertaken a detailed assessment of the new and revised sources within the national
inventory in the context of the requirements outlined in Part 4 of Annex IV in Dire¢E{b
2016/2284, and is of the view that several changes to the national inventory should be included in the
adjusted annual national emission inventory. The proposed adjustments foNDNMVOC are
summarised in the Tables 9.2a and 9.2b below.

The resulting adjusted annual national emission inventories show Ireland to be in compliance with the
NMVOC ceiling and the NOx emission ceiling from 2011 onwards.

The justification and quantification of each adjustment application is provided in detaé following
sections and is also summarised in the excel spreadsheet (Annex VIl Adjustment summary) that was
submitted with the national emission inventory. The established adjusted annual emission inventory
outlined here will be subject to a review ltlye European Commission as outlined in Article 5(6) of
Directive (EU) 2016/2284, to assess whether Member States have fulfilled the relevant conditions set
out in Article 5(1) and Part 4 of Annex IV. These adjustments were appro268di8rand2019.

Without the adjustments indicated above, it is estimated that under the With Additional Measures

scenario (WAM), Ireland would not reach compliance with the, Bl NMVOC ceiling before
compliance requirements change to emission reduction commitments post.2020
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Table 9.2a. Summary of NOx Adjustments

NFR Source Sector Name 2010 2011 2012 2013 2014 2015 2016 2017 2018 Comments

NOx Aglistments (kt NG -45.884 -42.881 -44.297 -46.717 -47.012 -46.049 -48.107 -49.610 -50.924
1A3bi Road transport Passenger Cars -5.562 -6.038 -6.915 -6.676 -7.451 -7.536 -8.931 -9.409 -9.499
1A3bii | Road transport Light Duty Vehicles -0.026  -0.035 -0.052 -0.109 -0.236 -0.308 -0.537 -0.706  -0.307 Current
1A3biii | Road transport Heavy Duty Vehicles -2.317  -2.381  -2.056  -2.106  -2.007  -1.508  -1.062  -0.433  0.182| (COPERTS)
1A3biii | Road transport Buses 0394 0298 0253 -0298 0369 0055 0557 0654 0578 09N (COPERT
1A3biv | Road transport Mopeds & Motorcycles -0.005 -0.003 -0.002 -0.002 -0.001 0.000 0.002 0.003 0.005 Fleet)
1A3c | Rall -0.665 -0.673 -0.644 -0.641 0588  -0.600 -0.611 -0.630  -0.637
1A3dii | National Navigation -2.249  -1.953  -2.064 -2.019 2527 2492 2995 -2.645  -2.925
1A4ai Commercial Combustion (Stationary) -1.281 -1.194 -1.183 -1.079 -0.969 -0.965 -1.019 -1.083 -1.141 “Original EFs"
1Adbi | Residential -0.457  -0.442  -0.436  -0.495 -0.395 -0.359 -0.298 -0.230  -0.238 ggl’:g’ﬂgg e
1A4ciii | National Fishing -1.813  -1.502  -1.662 -1.850 -1.762  -1549  -1.423  -1.685  -2.011| 1999 submission
3Bla Manure managementDairy cattle -0.041 -0.042 -0.043 -0.044 -0.045 -0.049 -0.052 -0.055 -0.056
3B1b | Manure managementNondairy cattle 0512 -0505 -0.541 -0530 0530 0537 -0.554 -0.555  -0.543
3B2 Manure management Sheep -0.047 -0.048 -0.050 -0.050 -0.049 -0.049 -0.049 -0.052 -0.051
383 Manure management Swine -0.002  -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002
3B4d Manure management Goats -0.002 -0.002 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.001
3B4e | Manure managementHorses -0.039  -0.039 -0.041 0037 0035 -0.034 -0.034 -0.031 -0.031
3B4f Manure managementMules and asses -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.003 -0.002
3B4gi Manure managementLaying hens -0.018 -0.018 -0.021 -0.023 -0.024 -0.027 -0.027 -0.029 -0.030
3B4gii | Manuremanagement Broilers -0.070  -0.068 -0.068 -0.063 -0.071 -0.072 -0.072 -0.071  -0.071
3B4giii | Manure management Turkeys -0.020  -0.025 -0.028 -0.026  -0.027 -0.028 -0.029 -0.029  -0.032| NewEFsin2@
3B4giv | Manure managementOther poultry 0004 0004 -0.004 -0004 -0004 -0.004 -0.005 -0.005 -0.005| 9udepook

Manure managementOther animals (please| -0.012 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006
3B4h specify in lIR¥olid
Manure managementOther animals (please 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3B4h specify in [IR¥lurry

Inorganic Nfertilizers (includes also urea -13.943 -11.381 -11.409 -13.583 -12.765 -12.695 -13.047 -14.201 -15.717
3Dal application)
3Da2a | Animal manure applied to soils -5.257 -5.260 -5.499 -5.557 -5.567 -5.696 -5.940 -6.062 -6.057
3Da2b | Sewage sludge applied to soils -0.159 -0.111 -0.131 -0.100 -0.082 -0.090 -0.087 -0.089 -0.085

3Da3 Urine and dung deposited by grazing animal -10.989 -10.850 -11.183 -11.414 -11.494 -11.494 -11.883 -12.254 -12.244
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NFR Source Sector Name 2010 2011 2012 2013 2014 2015 2016 2017 2018 Comments
Subtracted
i -45.884 -42.881 -44.297 -46.717 -47.012 -46.049 -48.107 -49.610 -50.924
Agreed adjustment (kt N£p from Annex 1
All adjustments
NOx National Total (kt ND 114.317 102.464 105.796 107.257 106.305 106.187 108.828 107.963 107.755| (agreedand for
review)
NOx Adjusted Total (kt NJD 68.433 59.584 61.499 60.540 59.292 60.138 60.720 58.353 56.832
NOx NECD Ceiling (kt O 65.000 65.000 65.000 65.000 65.000 65.000 65.000 65.000 65.000
Table 9.2b. Summary of NMVOC Adjustments
NFR Source Sector Name 2010 2011 2012 2013 2014 2015 2016 2017 2018 | Comments
Agreed
NMVOC Adjustments (kt) -50.617 -51.432 -54.213 -56.706 -54.029 -55.201 -58.038 -63.669 -62.530| subtracted from
Annex 1
2H2 Food and beverages industry -12.286 -13.308 -14.688 -16.290 -13.560 -14.379 -15.500 -20.438 -19.284
3B Manure Management '37725 ‘37517 '38882 ‘39748 '39797 '40143 '41833 '42535 '42547
3De Inorganic N Fertilisers -0.607 -0.608 -0.643 -0.668 -0.672 -0.679 -0.706 -0.696 -0.699 N
"New" source
NMVOC National Total (kt) 106.288 103.559 105.049 107.555 103.467 103.577 105.269 109.942 109.784
NMVOC Adjusted Total (kt) 55.671 52.127 50.836 50.850 49.438 48.376 47.231 46.273  47.254
NMVOC NECD Ceiling (kt) 55.000 55.000 55.000 55.000 55.000 55.000 55.000 55.000 55.000
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9.2 Meeting th&kequirements for an Adjustment
9.2.1 New Emission Sources

Part 4.1.d.i of Annex IV of Directive (EU) 2016/2284 indicates that for new emission source categories,
evidence must be provided that:

1. The new source category is acknowledged in scientific litegeatand/or the EMEP/EEA
Guidebook).
2. The source category was not included in the relevant historic national emissions inventory
when the ceilings were set.
3. The emissions from a new source category contribute to the MS not complying with their 2010
emissiongeilings under Directive 2001/81/EC.
All of the new sources identified in this adjustment application are included in the current version of
the EMEP/EEA Guidebook, and were not included in the national emissions inventory in 1999 (when
the targets contaied within Directive 2001/81/EC were set). Tables 9.2a and 9.2b demonstrate that
the identified new sources contribute to the exceedance of the NECD emissions ceilings.

As such, it is considered that all of the criteria are met for the new sources thatids®n identified.

Quantification of the adjustment for each of the new sources is presented in detail in sections 9.3 and
9.4. But the following general approach has been used:

The adjustment for new source has been obtained by multiplying the emissidn by

9.2.2 Significantly Different Emission Factors

Part 4.1.d.ii of Annex IV of Directive (EU) 2016/2284 indicates that where significantly different
emission factors (EFs) are used, the following evidence is required:

1. The original EF, and information @s origin or derivation.
2. Evidence that the original EF was used in determining the emission ceilings when they were
set.
3. The updated EF, and information on its origin or derivation.
4. A comparison of the original and updated EFs, demonstrating that thegeheontributes to
a MS being in exceedance.
5. A rationale for deciding whether the changes in EF are significant.
Section 9.3 and 9.4 below present the original and updated EFs and the quantified impact on the
emissions estimates of the change. The sourfethe EFs are also presented, and the original EFs
were all used in the emission inventory in 1999, when the emission ceilings were set.

lff 2F GKS OKlIy3Sa G2 SYia
SYAaarzya Ayili2 O2YLIX Al yOSo
of attaining compliance with emission ceilings.

arz2y FlLOG2NAR GKIFG | NB
1ttt 2F OKFy3aSa FNB {f

In calculating adjustments for revised EFs, it is not necessary to present the current activity data (since
this can be derived from the current emission and the current emission factor). In presenting
information to quantify the adjustment, the followirgpproach has been used:
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AdeStment = (EI'_OriginaI X Allurrena - (Eiurrenb
Given that: ALlcurrent= Eurrenl EFcurrent

The adjustment can be written:

Adjustment = (EEriginaIX Ecurren{ ERcurreny - Ecurrent

The information provided in the tablder each of the adjustments in the following sections should
therefore be sufficient to allow a review of the adjustment quantification.

The final adjustment value has been determined and provided at the individual NFR category level.
Where there have beerevisions to emission factors for sources within an NFR category, all revisions

have been included i.e. both increases and decreases to emission factors have been included. This
avoids selectively including only EF revisions which would result in a #dofeuevision of the national

emissions inventory totaf a process which is not considered to be appropriate. As a result, the

I Redza iYSy il @FftdzSa GKFG FNB aKz2gy F2NJ SIOK bcCw OF

9.3 NQ Adjustment Applicatios
9.3.1 1A3b Road Transport (NO

Justificationg Significantly Different EFs

Emission factors for NCirom road transport were included in the EMEP/CORINAIR Emissions
Inventory Guidebook (version 2) in 1999 which were applicable when the emission ceilings were set.
However, the EFs used in the current national emissions inventory are higher than thgsal d&Fs.
Ireland considers that the current NOx EFs for this source are significantly different, as defined by the
Directive (EU) 2016/2284 and are eligible for an adjustment

Overall emissions from the different vehicle categories within road transportie period 2010 to
2018 are;

passenger cars (1A3bi) are now on averaggSlPer cent higher

light duty vehicles (1A3bii) are now on averagéger cent higher

heavy duty vehicles (1A3biii) are now on averad@ $er cent higher

buses and coachgdA3biii) are now on average 0.5 per cent low&Bper cent higher on
average in the period 2012014)

1 mopeds and motorcycles (1A3biv) are now on averageper cent higher(10.7 per cent
higher on average in the period 202014)

=A =4 =4 =

Quantification

The agustment quantification is explained for each mode of road transport in Tables 9.3 to 9.8.
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The general approach for quantification is presented in section 9.2.2. In this case the original emission
factors are those that were used in the national inventsmpmission in 1999 and were derived from

the COPERT Il model using a Tier 3 methodology. The current EFs were derived from the COPERT 5
model using a Tier 3 methodologlhe 2@0 adjustment application for & submitted under the

NECD is based on the samethodology as used for the original approved adjustment application

with slight changes to IEFs due to the revisions included in CORERTd&mnparison to COPERP

(which was the model version used for the 2019 submissibim@ adjustmenhas been reiewed and

approved by the EC in 2012018and 2019
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Table 9.2djustment Quantification for Road TranspaBbi Passenger Cars gNO

Emission Factors Current NOx emission (tonnes)
Activity Current EF  "Original"
(NFR) Activity technology | (g/km) EF (g/km) 2010 2011 2012 2013 2014 2015 2016 2017 2018
14906.02 14683.76 15077.56 14014.84 14513.20 14121.63 15543.56 15551.46 15323.18
LA3DI Adjust t(t
Passenger justment (tonnes)

Cars )
Conventional 2.25 1.76 1.62 0.77 0.65 0.51 0.34 0.17 0.10
PC Euro 191/441/EEC 130.38 83.85 61.49 22.00 16.75 13.94 9.57 5.05 2.94
PC Euro 294/12/EEC -490.60 -366.32 -297.55 -203.14 -140.83 -86.55 -53.84 -16.45 -14.89
PC Euro 398/69/EC
Stage2000 -1437.92  -1181.92 -1128.90 -851.16 -733.82 -521.07 -407.15 38.75 59.56
PC Euro 498/69/EC
Stage2005 -3766.22 -3524.46  -3617.34 -3477.02 -3552.06 -3238.08 -3264.52 -2264.40 -1971.87
PC Euro 5EC 715/2007| 0.00 -1051.36 -1935.01 -2167.76 -3041.53 -3075.47 -3578.23 -3929.90 -3749.05
PCEuro§1-EC
715/2007 0.00 0.00 0.00 0.00 0.00 -629.54 -1636.75 -2373.42 -2202.95
PCEuro§2-EC
715/2007 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -869.15  -1622.60

-5562.10 -6038.44 -6915.70 -6676.31 -7450.84 -7536.26 -8930.58 -9409.35 -9498.76
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Table 9.4 Adjustment Quantification for Road TrasgjRisti Light Duty Vehicles gNO

Emission Factors Current NOx emission (tonnes)
Activity Current EF  "Original”
(NFR) Activity technology (g/km) EF (g/km) 2010 2011 2012 2013 2014 2015 2016 2017 2018
1A3bil 5071.19 5067.74 496592 661515 7039.31 7239.78 7684.20 790552 7722.65
Light -
Duty . Adjustment (tonnes)
Vehicles| Conventional -3.18 -2.05 -1.15 -1.29 -1.29 -1.15 -0.51 -0.36 -0.25
LD Eurd. - 93/59/EEC -123.81  -103.13 -83.68 -95.78 -83.52 -66.17 -40.09 -27.07 -17.58
LD Euro 296/69/EEC -653.11  -559.51  -452.68 -495.14  -399.59 -332.14  -288.55 -237.08  -181.17
LD Eura - 98/69/EC Stage200( 310.65 286.15 257.54 318.86 294.21 254.30 196.32 157.86 118.46
LD Euret - 98/69/EC Stage2005 443.55 425.26 398.52 500.93 480.89 433.00 358.81 307.53 257.79
LD Euro 52008 Standards 0.00 -82.20 -170.51  -336.83 -526.80 -540.20 -605.15 -613.57 -620.49
LD Eurd-1 0.00 0.00 0.00 0.00 0.00 -55.23 -157.46  -292.84  -320.74
LD Euro & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 457.20
-25.90 -35.47 -51.96  -109.25 -236.10 -307.60 -536.63 -705.53 -306.78

Environmental Protection Agency 201



Table 9.5 Adjustment Quantification for Road Tra+igkstii Heavy Duty Vehicles {NO

Emission Factors Current NOx emission (tonnes)
Activity Current EF "Original" EF
(NFR) Activity technology (g/km) (g/km) 2010 2011 2012 2013 2014 2015 2016 2017 2018

1A3biii 5838.51 6019.12 5275.14 541556 5366.94 4799.29 4866.70 4328.77 3859.58
"Iljejt‘;y Adjustment (tonnes)

Vehidles| Conventional 3390 2681  -1603 645  -545 346  -1.50 0.72 0.27
HD Euro 1 91/542/EEC Stage 2641 2228  -1897  -1056 811  -624 297 212  -132
HD Euro H91/542/EEC Stage -632.56 -600.34 -474.05 -249.49 -221.75 -160.75 -119.88 -88.60 -71.34

Il
HD Euro 11 2000 Standards 905.66 -954.92 -837.73 -790.21  -757.44 65453 -597.14  -486.08  -382.81
HD Euro IV 2005 Standards 71826 77470 70502 -1037.34 99451  -922.12  -989.49  -874.91  -771.36
HD Euro V2008 Standards 000  -173  -431  -1146  -19.94 2277  -3421  -4152  -51.94
HD Euro VI 0.00 0.00 0.00 0.00 000 26147 68275 1059.75 1460.99
-2316.79 -2380.79 -2056.11 -2105.51 -2007.20 -1508.40 -1062.44 -432.75 182.49
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Table 9.6 Adjustment Quantification for Road Traxigkitii Heavy Duty Vehicles, Buses)NO

Emission Factors Current NOx emission (tonnes)
Activity Current EF "Original" EF
(NFR) Activity technology (g/km) (g/km) 2010 2011 2012 2013 2014 2015 2016 2017 2018
1A3Dbiii 9410.62 8398.52 7809.55 8259.15 8583.31 7566.35 7436.17 7267.27 6877.03
'Eeft\;y Adjustment (tonnes)
Vehicles| Conventional -8.16 -7.87 -6.62 -4.41 -1.10 -2.59 -4.28 -2.62 -2.56
(Buses) | HD Euro +91/542/EEC Stag -165.11 -146.11 -113.67 -106.81 -106.46  -47.85 -12.95 -11.37 -1.82
|
HD Euro H91/542/EEC 1543.08 1406.69 1331.09 1394.59 1411.15 1349.94 1245.06 1245.72 985.19
Stage Il
HD Euroll - 2000 Standards 1441.37 1246.52 1151.07 1197.06 1217.80 1153.65 1160.74 1141.62 1129.72
HD EuroV - 2005 Standards -321.53 -300.38 -295.92 -353.02 -422.61 -441.64 -461.46 -450.49 -453.17
HD Euro V2008 Standards -0.67 -3.82 -16.88 -31.51 -31.90 -20.74 -37.70 -34.01 -42.52
HD Euro V 0.00 0.00 0.00 0.00 0.00 371.32 988.95 1047.96 1222.93
-393.75 -297.99 -253.07 -298.23 -368.71 5479 556.87 653.59 578.33
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Table 9.7 Adjustment Quantification for Road Traigkistv Mopeds and MotorcyclesfNO

Emission Factors Current NOx emission (tonnes)
Activity "Original" EF

(NFR) Activity technology Current EF (g/km) (g/km) 2010 2011 2012 2013 2014 2015 2016 2017 2018
1A3biv 29.71 2651 23.08 26.46 2493 23.78 2472 2407 22.02

Mopeds and Adjustment (tonnes)
Motorcycles | conventional -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Mop - Euro | -0.18 -0.14 -0.12 -0.13 -0.12 -0.11 -0.11 -0.10 -0.08
Mop - Euro II -0.12 -0.10 -0.09 -0.09 -0.08 -0.08 -0.08 -0.08 -0.07
Mop - Euro Il -0.15 -0.14 -0.13 -0.15 -0.15 -0.16 -0.19 -0.19 -0.21
Conventional -4.74 -4.02 -3.26 -3.68 -3.21 -2.88 -2.68 -2.45 -1.92
Mot - Euro | -4.88 -4.37 -3.88 -4.41 -4.27 -4.03 -4.16 -3.97 -3.43
Mot - Euro Il 1.29 1.22 1.10 1.35 1.26 1.28 1.39 1.46 1.37
Mot - Euro IlI 4.14 4.37 421 5.35 5.75 6.26 7.58 7.88 9.63

-4.65 -3.20 -2.18 -1.77 -0.83 0.28 1.75 2.52 5.29
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Table 9.8 Adjustment Quantification for Road Trafigj®istRoad Transport (NO

Activity
(NFR)

1A3b
Road
Transport

Activity technology

2010

2011

2012

Current NOx emission (tonnes)

2013

2014 2015

2016

2017

2018

35256.05 34195.65 33151.24 34331.17 35527.70 33750.84 35555.36 35077.08 33804.45
Adjustment (tonnes)
1A3bi Passenger Cars -5562.10 -6038.44 -6915.70 -6676.31 -7450.84 -7536.26 -8930.58 -9409.35 -9498.76
1A3bii Light Duty Vehicles -25.90 -35.47 -51.96 -109.25 -236.10 -307.60 -536.63 -705.53 -306.78
1A3biii Heavy Duty Vehicles and | -2710.54 -2678.78 -2309.18 -2403.74 -2375.91 -1453.61 -505.57 220.84 760.82
buses
1A3biv Mopeds and Motorcycles -4.65 -3.20 -2.18 -1.77 -0.83 0.28 1.75 2.52 5.29
-8303.19 -8755.90 -9279.02 -9191.07 -10063.69 -9297.19 -9971.04 -9891.52 -9039.43
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9.3.2 1A3c Railways (N9

Justification¢ Significantly Different EFs

Emission factors for NGrom Railways (1A3c) were included in the EMEP/CORINAIR Emissions
Inventory Guidebook (version 2) in 1999 which were applicable when the emission ceilings were set.
lreland used an EF2 Y (G KS a1l I yR6221 2F 9YAaaizy ClFOl2NaEZ
Health and Environmental Protection, The Netherlands, 1980) in the emission inventory when the
emissions ceilings were sétowever, the EF used in the current national emissiovsritory is higher

than this original EF. Ireland considers that the current NOx EF for this source is significantly different,
as defined by the Directive (EU) 2016/2284 and is eligible for an adjustment.

The current EF for NOx is 49% higher than thgiral EF.

Quantification

The adjustment quantification is explained in Table 9.9.

The general approach for quantification is presented in section 9Th&.original EF for railways

OmM! 0oO0 A& FTNRY (KS a4l yRo22]{2&ND9%45 a2y Ca ONBR N.
Environmental Protection, The Netherlands, 1980). Tables 53, 55 and 57 on pa&jese8f) to diesel

locomotives for freight and passenger trains and for shunting locomotives and show an EF for NOx of
35g/kg of fuel or 88.2 kg/TJ (NCV of Gasoil, 43.31 MJ/kg). This EF is rounded up in the original
inventory to 810 kg/TJ.

Ireland now uses the EF from the Inventory Guidebook (EREAR, 2016) to replace the above
referenced EF which was published in 198t 2@0adjustmentapplication for ND, submitted under

the NECD is based on the same methodology as used for the original approved adjustment application
which has been reviewed and approved by tharE2017, 2018 and 2019

Table 9.9. Adjustment Quantification for Rail{I)

Emission Factors Current NQ emissions (tonnes)
Activity | Current  "Original 2010 2011 2012 2013 2014 2015 2016 2017 2018
(Fuel) EF EF
kgTd)  (kg/TJ)
Sizzcgl'/ 120093 810 201305 2,034.85 194841 1094035 1,780.01 181406 1,847.51 1,907.17 1,927.17
Adjustments (tonnes)
glaei?elll/ 66539 -672.60 -644.03 -641.36 -588.36 -599.62 -610.68 -630.40 -637.01
Total Adjustment (ktonnes)
Railways 0.67 0.67 0.64 064 059 0.60 061 063 064

9.3.3 1A3dii National Navigation (N

Justificationg Significantly Different EFs

Emission factors for NGrom National Navigation (1A3dii) were included in the EMEP/CORINAIR
Emissions Inventory Guidebook (version 2) in 1999 when the emission ceilings wérelaed. used

'y 9C F2NJ aKALIWAY3I FNBY (GKS 4Gl yRo 22 |iniseylof 9 YA &4&7
Health and Environmental Protection, The Netherlands, 128@he emission inventory when the
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emissions ceilings were sétowever, the EF used in the current national emission inventory is higher
than this original EF. Ireland considers tha turrent NOx EF for this source is significantly different,
as defined by the Directive (EU) 2016/2284 and is eligible for an adjustment.

The current EF for NOx is 85% higher than the original EF.

Quantification

The adjustment quantification is explait in the Table 9.10.

The general approach for quantification is presented in section 9.2t original EF for
AKALIWAYAKYFGAAFGA2Y O6mM! oRAAO A& FNRY (GKS 4Gl FyRo
(Ministry of Health and Environmental Protaxt, The Netherlands, 1980). Table 66 on page 91 refer

to seagoing vessels and show an EF for NOx ranging from 35g/kg of fuel to 44 g/kg fuel depending on

the percentage power in use. This would equate to an EF for NOx between 808.2 kg/TJ to 1015.9 kg/TJ
(NCV of Gasaoil, 43.31 MJ/KQ).

Ireland now uses the EF from the Inventory Guidebook (EREAR, 2016) to replace the above
referenced EF which was published in 198t 2@0adjustment application for 8 submitted under

the NECD is based on the same methodology as used for the original approved adjustment application
which has been reviewed and approved by thearE2017, 2018 and 2019

Table 9.10. Adjustment Quantification for National Navigatipn (NO

Emission Factors Current NQ emissions (tonnes)
Activity Current  "Original* 2010 2011 2012 2013 2014 2015 2016 2017 2018
(Fuel) EF EF

(kg/Td)  (kg/TJ)
g’i‘zggl 1,81259 980 | 4,897.08 4,251.32 4,492.80 4,394.62 5501.37 5426.06 6,520.50 5,757.59 6,368.16

Adjustments (tonnes)
Gasoil/Diesel 2249.40 1952.79 2063.70 2018.61 2526.98 2492.39 299510 2644.67 2925.13
Total Adjustment (ktonnes)

National 2.25 195 2.06 2.02 253 2.49 3.00 264 293
Navigation

9.3.4 1A4ai Commercial/Institutional Stationary Combustion,()NO
Justificationg Significantly Different EFs

Emission factors for N@rom Commercial/Institutional stationary combustion (1A4ai) are included in

the EMEP/CORINAIR Emissions Inventory Guidebook (version 2) in 1999 when the emission ceilings
were set. Ireland use@ C& F2NJ O2Yo0dzaGA2y Ay O2YYSNArA990 FNRY
9YAaaAz2y LYy@Syia2NER F2NJ LNBtFyYyRé NBLRNI Lzt AaksS
tKSasS 9ca Oly Ftfaz2z 06S NBFTFSNBYOSR Fa ¢F-otS HDH
SYAaarzy Tl O02NE KI yReashZdminisdiddzo 19840WeSaR thé BFs usédS 9 dzNJ
in the current national emission inventory are higher than these original EFs. Ireland considers that

the current NOx EFs for these sources are significantly different, as defined by the Directive (EU)
2016/2281 and are eligible for an adjustment.
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The current EFs for each fuel for this source;

Fuel oil is 17% lower

LPG is 48% higher

Gasoil is 100% higher
Natural Gas is 48% higher
Biomass is 82% higher
Biogas is 48% higher

=A =4 =4 4 -4 4

than the original EFs.

Quantification

The adjustment quantification is explained in Table 9.11.

The general approach for quantification is presented in section 9GTA& original EFs for combustion

Ay O2YYSNODALE om!nlFA0 FNB FTNRBY ¢lFofS odnyRI IS wm
report published by the Environmental Research Unit in July 1993. These EFs can also be referenced

AY ¢ 0tS HOH 2F G/ 2NAYFAN ¢SOKYAOlIt yySESaEa +2f
by the European Commission in 1994. There are antditiolder references also available if needed.

Ireland now uses the EFs from the Inventory Guidebook (EEER 2016) to replace the above
referenced EFs which were published in 1987, 1993 and I9842@0 adjustment application for

NO, submitted under the NECD is based on the same methodology as used for the original approved
adjustment applicatiorwhich has been reviewed and approved by tharE2017, 2018 and 2019

Table 9.11. Adjustment Quantification for Commercial/InstitS8teti@iary Combustion (O

Emission Factors Current NOx emissions (tonnes)
Activity Current  Original 2010 2011 2012 2013 2014 2015 2016 2017 2018
(Fuel) EF EF
(kg/TJ) (kg/TJ)
Fuel Oil 100 120 2822 2305  19.05  17.11 1454 1311 5.89 5.22 5.22
LPG 74 50 24.05 22.93 22.12 26.79 24.07 24.43 26.17 26.79 29.19
Ssesscgll J 100 50 1,575.75 1,547.39 1,436.99 1,195.48 978.94 944.54 957.98 1,035.99 1,075.61
Natural Gas 74 50 1,420.62 1,178.29 1,29551 1,306.85 1,286.15 1,382.23 1,468.77 1,561.27 1,692.36
Biomass 91 50 45.74 60.04 72.82 95.58 106.01 63.59 94.22 80.21 68.87
Biogas 74 50 30.04 26.57 24.97 27.27 31.55 31.69 41.99 44.31 45.16
Adjustments (tonnes)
Fuel Oil 5.64 4.61 3.81 3.42 2.91 2.62 1.18 1.04 1.04
LPG -7.80 -7.44 -7.17 -8.69 -7.81 -7.92 -8.49 -8.69 -9.47
S.aesscg: / 787.88 -773.70 -71850 -597.74 -480.47 -472.27 -478.99 -518.00 -537.81
Natural Gas -460.74  -382.15 -420.16 -423.84 -417.13 -448.29 -476.36 -506.36  -548.87
Biomass -20.61 -27.05 -32.81 -43.06 -47.76 -28.65 -42.45 -36.14 -31.03
Biogas -9.74 -8.62 -8.10 -8.84 -10.23 -10.28 -13.62 -14.37 -14.65
Total Adjustment (ktonnes)

Comm/
Instit

. -1.28 -1.19 -1.18 -1.08 -0.97 -0.96 -1.02 -1.08 -1.14
Stationary
Combustion
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9.3.51A4bi Residential Stationary Combustion (NO

Justification¢ Significantly Different EFs

Emission factors for NCfrom Residential stationary combustion (1A4bi) were included in the
EMEP/CORINAIR Emissions Inventory Guidebook (version 2) in 1999 when the emission ceilings were

set. Irelanduse® Ca T2 NJ O2Y06dzaG A2y Ay NB&ARSY (0AEmissiof NBY ¢ I
LY@Syia2NE F2NJ LNBfIYyRé NBLRNI LlJdzofAaKSR o0& GKS
Oy fa2 06S NBFTFSNBYOSR Fa ¢Fo06fS HdH 2F a/ 2NRYIl AN
KFEyRo0o2271¢ Llzof A&dKSR iongin 1994 SowévdeNiRe IESsIuged in ther &lkeata

national emission inventory are generally higher than these original EFs. Ireland considers that the
current NOx EFs for these sources are significantly different, as defined by the Directive (EU)
2016/2284and are eligible for an adjustment.

The current EFs for each fuel for this source;

Bituminous coal and Anthracite are 120% higher
Lignite, sod peat and peat briquettes are 10% higher
Kerosene and Gasoil are 2% higher

Petroleum coke is 49% lower

Natural Gs and LPG are 16% lower

Biomass is 20% lower

=A =4 =4 4 -4 4

than the original EFs.

Quantification

The adjustment quantification is explained in Table 9.12.

The general approach for quantification is presented in section 9TAR .original EFs for stationary
O2Yo0dzalGA2Y omM! noA0 Ay (GUKS NBaARSYy(dAlFf asSOG2NI I N
LY@Syiu2NE F2NJ LNBfIYyRé NBLRNI LlJdzofAaKSR o0& GKS !
Oy Ifa2 6S NBTFTSNBYyOSR laghex¢sVolims 2, Default eniEsiod fackorsh y | A N
KFyR0o221¢ Lzt AaKSR 0@ (GKS 9dz2NRLISIY [/ 2YYAadaArzy A
available if needed.

Ireland now uses the EFs from the Inventory Guidebook (EMEP/EEA, 2016) to replace the abov
referenced EFs which were published in 1987, 1993 and 1994, respeciike\2@0 adjustment
application for ND; submitted under the NECD is based on the same methodology as used for the
original approved adjustment applicatiavhich has been reviewedd approved by the Ei@G 2017,

2018 and 2019
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Table 9.1Adjustment Quantification for Residential Stationary Combustiyn (NO

Activity (Fuel)

Current EF

(kg/TJ)

Emission Factors

(kg/TJ)

"Original" EF

2010

2011

2012

Current NQ emissions (tonnes)
2013 2014 2015

2016

2017

2018

Adjustments (tonnes)
Bituminous Coal -445.53 -380.98 -414.20 -434.57 -333.83 -315.80 -253.04 -185.64 -194.76
Anthracite -167.22 -169.30 -163.74 -207.84 -184.47 -170.46 -172.22 -165.61 -176.18
Lignite -4.35 -4.40 -4.99 -7.24 -5.31 -5.29 -3.98 -3.72 -3.15
Sod Peat -69.27 -68.10 -53.47 -53.47 -53.47 -53.47 -53.47 -53.47 -53.47
Briquettes -36.88 -32.91 -36.35 -37.76 -30.26 -30.52 -28.97 -25.38 -28.82
Kerosene -42.30 -33.44 -28.58 -29.56 -28.01 -32.43 -34.13 -32.36 -35.67
LPG 12.51 11.48 11.07 13.41 12.05 12.23 13.10 13.41 14.61
Gasoil / Diesel -8.47 -8.11 -7.73 -6.71 -6.01 -5.79 -6.08 -6.30 -6.70
Petroleum Coke 27.25 17.77 20.31 22.44 17.36 13.34 11.29 7.75 7.20
Natural Gas 237.72 190.68 201.13 203.05 179.42 185.93 188.57 186.06 202.34
Biomass 39.92 35.50 41.00 43.03 37.87 42.96 41.33 35.56 36.56
-456.614 -441.819 -435.548 -495.219 -394.654  -359.290 -297.599  -229.692  -238.033
Total Adjustment (ktonnes)

Residential
Stationary -0.46 -0.44 -0.44 -0.50 -0.39 -0.36 -0.30 -0.23 -0.24
Combustion

1Includes Manufactured Ovoids,

2Biomass has a T2 method applied except to residential stoves and fireplaces for nontraded wood with EF 80kg/TJ
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9.3.6 1A4ciii National Fishing (N9

Justification¢ A New Source/Significantly DiffereriFs

Activity data to estimate emission of NONB Y Dbl GA2yFf CAAKAY3A om! nOARA)
national energy balance until 2012, when they were first introduced for the -22A® energy

balance. Marine diesel used in National Fishing is noludied in the energy balance for all years from

1990 to 208.

For a new source, Directive (EU) 2016/2284 requires that the source is currently included in scientific
literature (such as the EMEP/EEA Guidebook), and that the source was not includedistdhie
national emissions inventory when emission ceilings were set. Both of these criteria are met, and it is
therefore concluded that Nemissions from national fishing (1A4ciii) are a new source and are
eligible for an adjustment.

The fuel allocatedb National Fishing (1A4ciii) since 2012 did not increase the overall gasoil/diesel use
in the energy balance estimates, as the fuel was-allecated from the category
Commercial/lnstitutional (1A4ai) stationary combustion. So while National Fishingffedh a new
source introduced in 2012, to avoid double counting it is more appropriate that an adjustment is
considered on the basis of significantly different EFs.

Quantification

The adjustment quantification is explained in the table 9.13 below.

The general approach for quantification is presented in section 9.2.2. Irelandeksetbr stationary
O2Yo0dzaalGAZ2Y AYy GKS O2YYSNOAlFfkLyadAddziazylf OF GS3
9YAaaAz2y Ly@Syd2NE T2 NbelENdohrheytd ResddhLUmiNidi July 983t A a K S
tKSasS 9ca Oly Fta2 o06S NBFSNBYOSR Ay ¢l o6fS HOH
SYAaaArzy FLOU2NA KFIyRo221¢ LlMzofA&ZKSR 6& GKS 9 dzNP
Ireland now uses an Eér NQ for National Fishing from the 2016 version of the EMEP/EEA Emissions

Inventory Guidebook and is used to estimate emissions gfftv@ill years from 1990 to 2017 in the
current inventory submission.

Table 9.13. Adjustment Quantification for NatioméhgiENG)

Emission Factors Current NQ emissions (tonnes)
Activity | Current  "Original 2010 2011 2012 2013 2014 2015 2016 2017 2018
(Fuel) EF EF
ka/Td)  (kg/TJ)
gl‘z:l" 1,812.59  50.00 | 1864.20 1544.13 1709.37 1902.07 181230 1593.33 1463.08 173252  2067.98
Adjustments (tonnes)
Gasoill 1812.78 -1501.54 -1662.22 -1849.60 -1762.30 -1540.38 -1422.72 -1684.73  -2010.93
Diesel
Total Adjustment (ktonnes)
National 1.86 1.54 171 -1.90 181 159 1.46 1.73 2.07
Fishing

The current EF for gasoil for this source is 3525% higher than the originghdeE@0 adjustment
application for ND, submitted under the NECD is based on the same methodology as used for the
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original approved adjustment applicatiavhich has been reviewed and approved by therE2017,
2018 and 2019

9.3.7 3B1a3B4h Manure Management (NO

Justification¢ New emission source

Emissions of NOFN2Y al ydzZNB al yFr3aSYSyid 6SNB y20 AyOf dzRS
inventory in 1999, when the ceilings were s&his sector is to be considered as a new source
compared to when the emission ceilings were set, since default methodologies andognfigastiors

were not available in the EMEP/EEA Guidebook until the 2009 editiorethodology is presented in

the 2019 EMEP/EEA Guidebook, and this is currently used to estimate emissions that are included in

the Irish national emissions inventoriyor a ®w source, the Directive (EU) 2016/2284 requires that

the source is currently included in scientific literature (such as the EMEP/EEA Guidebook), and that

the source was not included in the historic national emissions inventory when emission ceilings were

set. Both of these criteria are met, and it is therefore concluded thaf éfllssions from manure
management are a new source and are eligible for an adjustment.

Quantification

Emissions have been calculated by using the Tier 2-fltagsnethodology for Wk and the default
emission factors presented in thieventory Guidebook (EMEP/EEA, 201Chapter 3. B Manure
Management Table-20. As a new source, quantification of the adjustment is achieved by subtracting
the emissions from the national inventory &dtas shown in Table 9.14.

Table 9.14. Adjustments for Manure Managemeht (NO

Source Sector Adjustments (ktonnes)

2010 2011 2012 2013 2014 2015 2016 2017 2018
Manure Management, 3Bla Dairy cattle| -0.041 -0.042 -0.043 -0.044 -0.045 -0.049 -0.052 -0.055 -0.056
Manure Management; 3B1lb Nordairy | -0.512 -0.505 -0.541 -0.530 -0.530 -0.537 -0.554 -0.555 -0.543
cattle

Manure Management, 3B2 Sheep -0.047 -0.048 -0.050 -0.050 -0.049 -0.049 -0.049 -0.052 -0.051
Manure Management, 3B3 Swine -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002
Manure Management, 3B4d Goats -0.002 -0.002 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.001
Manure Management, 3B4e Horses -0.039 -0.039 -0.041 -0.037 -0.035 -0.034 -0.034 -0.031 -0.031

Manure Managementg 3B4f Mules and -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.003 -0.002
asses
Manure Management 3B4gi Laying heng -0.018 -0.018 -0.021 -0.023 -0.024 -0.027 -0.027 -0.029 -0.030
Manure Management 3B4gii Broilers -0.070 -0.068 -0.068 -0.063 -0.071 -0.072 -0.072 -0.071 -0.071
Manure Management 3B4giii Turkeys | -0.020 -0.025 -0.028 -0.026 -0.027 -0.028 -0.029 -0.029 -0.032
Manure Management- 3B4giv Other| -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.005 -0.005 -0.005
poultry
Manure Management ¢ 3B4h Other| -0.012 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006
animals (solid)
Manure Management ¢ 3B4h Other| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
animals (slurry)
Total Adjustment ¢ 3B Manure| -0.768 -0.760 -0.808 -0.788 -0.798 -0.813 -0.835 -0.839 -0.830
Management

9.3.8 3D Fertilisers applied to soils (MO

Justification¢ New Emission source
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1999, when the ceilings were sdthis sector is to be considered as a new source compared to when

the emission ceilings were sei. methodology is m@sented in the 209 EMEP/EEA Guidebook, and

this is currently used to estimate emissions that are included in the Irish national emissions inventory.

For a new source, the Directive (EU) 2016/2284 requires that the source is currently included in
scientifc literature (such as the EMEP/EEA Guidebook), and that the source was not included in the
historic national emissions inventory when emission ceilings were set. Both of these criteria are met,
and it is therefore concluded that N®missions from fertiier applied to soils are a new source and

are eligible for an adjustment.

Quantification

Emissions for 3Dal (Inorganidetilizers including urea application), 3D2a (Animal manure applied

to soils), 3Da2b (Sewage sludge applied to soils) and 3Da3 @wh®ung deposed by grazing
animals) have been calculated by using the Tier 1 methodology and emission factors presented in the
Inventory Guidebook (EMEP/EEA, 20LThapter 3. D Crop production and agricultural soils Table 3

1. as shown in table 9.15.

Table 9.15. Adjustments for Fertilser applied to soils (NO

Source Sector Adjustments (ktonnes)

2010 2011 2012 2013 2014 2015 2016 2017 2018
Inorganic Nfertilizers (includes also ureq -13.943 -11.381 -11.409 -13.583 -12.765 -12.695 -13.047 -14.201 -15.717
application)3Dal
Animal manure applied to soils 3Da2a -5.257 -5.260 -5.499 5557 5567 -5696 -5940 -6.062 -6.057
Sewage sludge applied to soils 3Da2b -0.159  -0.111 -0.131 -0.100 -0.082 -0.090 -0.087 -0.089 -0.085
Urine and dungdeposited by grazing -10.989 -10.850 -11.183 -11.414 -11.494 -11.494 -11.883 -12.254 -12.244
animals-3Da3
Total Adjustment ¢ 3D Fertiliser -30.348 -27.602 -28.222 -30.654 -29.909 -29.974 -30.957 -32.607 -34.102
application

9.4 NMVOC AdjustmenfApplications

9.4.1 Food and Beverage Industry, 2H2: Spirits (NMVOC)

Justification- A New Source

bath/ SYAaairzya FNRY (GKS F22R IyR 0S@SNI 3IS AyR
emissions inventory in 1999, when the ceilings were sanethodology is presented in the 291

EMEP/EEA Guidebook, and this is currently used to estimate emissions that are included in the Irish
national emissions inventory.

For a new source, the Directive (EU) 2016/2284 requires that the source is currehilyethdn

scientific literature (such as the EMEP/EEA Guidebook), and that the source was not included in the
historic national emissions inventory when emission ceilings were set. Both of these criteria were not

met, howeverparagraph 2 bis (a) (i) of Dsitin 2012/12 (as amended by ECE.EB.AIR/127/Add.1
(2014/1)), indicates that a new source is eligible for an adjustment for a new source if a methodology
SEAAGSR Ay (KS NBfSOIyl OSNEAZY 2F (GKS 9a9tk99!
wasuh 6f S G2 FLILIX @& GKA&A YSOiK2R2f23&8 RdzS G2 I 1 O}
data for spirit manufacture was confidential and was therefore not available when the ceilings were
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set.It was therefore concluded that NMVOC emissionsifthe food and beverage industry are a new
source and are eligible for an adjustment.

Quantification

Emissions have been calculated by using the Tier 2 methodologies presented invémtory
Guidebook (EMEP/EEA, 2016)th EFs taken fror@hapter 2H2Table 328

As a new source, quantification of the adjustment is achieved by subtracting the emissions from the
national inventory total as shown in Table 9.Ifhe 2@0 adjustment application for MVOC
submitted under the NECD is based on the same metlogyoas used for the original approved
adjustment applicatiorwhich has been reviewed and approved by tharEZD17, 2018 and 2019

Table 9.16. Adjustments for emissions from the Food and Beverage Industry (NMVOC)

Adjustments (ktonnes)

2010 2011 2012 2013 2014 2015 2016 2017 2018
Food and Beverages industry: Spirits -12.29 -13.31 -14.69 -16.29 -1356 -14.38 -15.50 -20.44 -19.28

Source Sector

9.4.2 Manure Management, 3B (NMVOC)

Justification- A New Source

NMVOC emissions from manure management wgré i Ay Of dzZRSR Ay LNBf Il yRQ3

inventory in 1999, when the ceilings were set. Emission factors and methodological approaches were
included for the first time in the 2013 edition of the Inventory Guidebook. A methodology is presented
in the 2019 EMEP/EEA Guidebook, and this is currently used to estimate emissions that are included
in the Irish national emissions inventory.

For a new source, the Directive (EU) 2016/2284 requires that the source is currently included in
scientific literature $uch as the EMEP/EEA Guidebook), and that the source was not included in the
historic national emissions inventory when emission ceilings were set. Both of these criteria are met,
and it is therefore concluded that NMVOC emissions from manure managengeataw source and

are eligible for an adjustment.

Quantification

Emissions have been calculated by using the methodology presented imwtbetory Guidebook
(EMEP/EEA, 20}, Chapter 3B, Section 3.4 using a Tier 2 approach. Estimates are undertadachfor
livestock type. Animal population data are combined with data on time spent in housing or at pasture
combined with EFs from thénventory Guidebook (EMEP/EEA, 2010 give NMVOC emission
estimates from housing, storage and application for each lbastype.

As a new source, quantification of the adjustment is achieved by subtracting the emissions from the
national inventory total as shown in Table 9.1lhe 2@0 adjustment application for MVOC
submitted under the NECD is based on the same metlogyohs used for the original approved
adjustment applicatiorwhich has been reviewed and approved by tharE2D17, 2018 and 2019

Environmental ProtectioAgency 214



Table 9.17. Adjustments from Manure Management (NMVOC)

Source Sector Adjustments (ktonnes)

2010 2011 2012 2013 2014 2015 2016 2017 2018
Manure Management 3Bla Dairy -7.16 -7.43 -7.48 -7.69 -8.05 -8.80 -931 -9.75 -10.06
cattle

Manure Management 3B1b Nordairy | -25.04 -24.46 -2559 -26.41 -25.87 -25.41 -26.46 -26.65 -26.30
cattle

Manure Management 3B2 Sheep -0.32 -0.33 -0.36 -0.36 -0.37 -0.36 -0.36 -0.39 -0.38
Manure Management 3B3 Swine -2.43 -2.47 -2.44 -2.39 -2.43 -2.39 -248 -254 -2.54
Manure Management 3B4d Goats 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Manure Managemeng, 3B4e Horses -0.20 -0.20 -0.20 -0.19 -0.18 -0.17 -0.17 -0.16 -0.16
Manure Management 3B4f Mules and| -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -001 -0.01
asses

Manure Management 3B4gi Laying -0.35 -0.35 -0.43 -0.47 -0.48 -0.54 -0.55 -057 -0.59
hens

Manure Management 3B4gii Broilers -1.29 -1.24 -124 -116 -1.31 -1.32  -133 -131 -1.30
Manure Management 3B4giii Turkeys -0.43 -0.53 -0.60 -0.55 -0.58 -0.60 -0.62 -0.62 -0.67

Manure Management 3B4giv Other -0.14 -0.14 -0.14 -0.13 -0.14 -0.15 -0.16 -0.16 -0.16
poultry

Manure Managemeng 3B4h Other -0.36 036 -038 -038 -0.38 -038 -0.38 -0.38 -0.38
animals

Total Adjustmentg 3B Manure -37.72 -37.52 -38.88 -39.75 -39.80 -40.14 -41.83 -42.54 -42.55
Management

9.4.3Cultivated Crops3De (NMVOC)

Justification- A New Source

NMVOC emissions fro@ultivated Cropg SNBE y 23 Ay Of dZRSR Ay LNBfl yRQa
in 1999, when the ceilings were set. A methodology is presented in the RBIEP/EEA Guidebook,

and this is currently used to estimate emissions that are included in the Irish national emissions
inventory.

For a new source, the Directive (EU) 2016/2284 requires that the source is currently included in
scientific literature (suclas the EMEP/EEA Guidebook), and that the source was not included in the
historic national emissions inventory when emission ceilings were set. Both of these criteria are met,
and it is therefore concluded that NMVOC emissions from manure managemenhave source and

are eligible for an adjustment.

Quantification

As a new source, quantification of the adjustment is achieved by subtracting the emissions from the
national inventory total as shown in Table 9.Ithe 2@0 adjustment application for MVOC
submitted under the NECD is based andifferent methodologythan that used for the original
approved adjustment applicatiowhich has been reviewed and approved by theérEZD17, 2018 and

2019 In the original approved adjustment application and subseqagmlication in 2019 the default
emission factor of 0.86 kg/ha presented in Table 3.3 Chapter 3.D of the Inventory Guidebook
(EMEP/EEA, 2019) was applied. However, on foot of a recommendation from the NECD review 2019
(IE3-2019001), the TERT suggesteatlemissions of NMVOC from 3De should be calculated using a
Tier 2 methodology using the emission factors presented for the relevant crops in Table 3.4 Chapter
3.D of the Inventory Guidebook (EMEP/EEA, 2019) which exist in Ireland. Furthermore, the TERT
suggested that Ireland continue to use the weighted Tier 1 emission factor (0.86 kg/ha) for those crops
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not included in Table 3.4 which exist in Ireland. This is now the approach used in estimating emissions
of NMVOC from this source category

Table 9.18. Austment from Inorganic N Fertilisers (NMVOC)

Source Sector Adjustments (ktonnes)

2010 2011 2012 2013 2014 2015 2016 2017 2018
Inorganic N Fertilisers| -0.607  -0.608  -0.643 -0.668 -0.672 -0.679 -0.706 -0.696 -0.699

9.5 Impact of the flexibility ocompliance

The established adjusted annual national emission inventories as allowed under the flexibility in
Article 5(1) of Directive (EU) 2016/2284 show Ireland to be in compliance with the NMVOC ceiling and
the NOx emission ceiling from 2011 onwards.

The adjusted national inventories for NOx and NMVOC are presented in Figures 9.1 and 9.2

kilotonnes NQ

1990 1995 2000 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

mmm Power Stations mmm |ndustrial
mm Residential & Commercial mmm Agriculture/Forestry/Fishing
mmm Transport mmm Agriculture

Other = NEC 2010 Target

Figure 9.1 Emissi on 8(AdjestedArtitlo5(1)) NOx 199071201

Environmental ProtectioAgency 216



140 -
120 -

3

> 100 -

=

b

n 80 -

(4]

=

S 60 -

k)

o 111111
BRERRED
0 -

1990 1995 2000 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
mmm Power Stations mmm Industrial
mmm Residential & Commercial mmm Agriculture/Forestry/Fishing
mmm Transport s Agriculture
mmm Fugitive and Solvents mmm Food and beverages Industry
s Other ==NEC 2010 Target

Figure 9.2 Emission TB8(AdjudtedfAdicle 5@ MVOC 199071 201

Environmental ProtectioAgency 217



ADDF
AER
AIM
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B[a]P
B[b]F
B[K]F
BCF
CAP
Cd
CEPE

CEPMEIP

CLEEN
CLRTAP
(6{0)
CORINAIR

CMMS
Cr
CSO
Cu
DEHLG
DM
DTTAS
DQO
EAPA
ED
ELV
EMEP

EPA
E-PRTR
ESB

ESP

ETS
EUROSTAT
FFS

Fossil Fuel
FUS

GHG

Gg

Glossary

Annual Average Daily Flow

Annual Environmental Report

Animal Identification and Movement

Arsenic

Benzo[a]pyrene

Benzo[b]fluoranthene

Benzo[K]fluoranthene

British Coatings Federations

Common Agricultural Policy

Cadmium

European Council of Producers and Importers of Paints, Printing
Inks and Artists Colours

Co-ordinated European Programme on Particulate Matter Emission
Inventories, Projections and Guidance

Chemical Legislation European Enforcement Network
Convention on Long Long-Range Transboundary Air Pollution
Carbon monoxide

Co-ordinated Information on the environment in the European
Community-AIR. CORINAIR was one of several collaborative
exercises initiated under the CORINE programme to harmonise the
collection and dissemination of information on the environment in
the EU

Cattle Movement and Monitoring Scheme

Chromium

Central Statistics Office

Copper

Department of Environment, Heritage and Local Government
Dry matter

Department of Transport, Tourism and Sport

Data quality objective

European Asphalt Pavement Association

Electoral Division

End-of-Life Vehicle

European Monitoring and Evaluation Programme, a co-operative
programme for monitoring and evaluation of the long-range
transmissions of air pollutants in Europe

Environmental Protection Agency

European Pollutant Release and Transfer Register

Electricity Supply Board

Electrostatic precipitators

Emissions Trading Scheme

Statistical Agency of the European Union

Farm Facilities Survey

Peat, coal, oil and natural gas and associated derivatives
Fertiliser Use Survey

Greenhouse gas

Gigagram (10° g) = kilotonne = 1,000 tonnes
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GNFR
HCB
HFO
Hg
IBEC
IEA
IEF
IFFPG
IR
[123-cd]P
IPC
IPCC
IPPC
KDP
ktoe
LCP
LFG
LPS
LTO
MoU
MSW
NAIS
NAEI
NCT
NETCEN
NEC
NFR
NH3
Ni
NMVOC
NOx
NRA
OCLR
OLG
PAH
Pb
PCB
PER
PM
PMio

PMa.s
POP
PVC
QA/QC
S.I.

Se

SEAI
SNAP

Gridded Nomenclature for Reporting Codes
Hexachlorobenzene

Heavy fuel oil

Mercury
I rish

Busi

ness

International Energy Agency
Implied Emission Factor

Irish Farm Film Producers Group

Informative Inventory Report
Indeno[1,2,3-cd]pyrene
Integrated Pollution Control
Intergovernmental Panel on Climate Change

Integrated Pollution Prevention and Control

Key Data Provider
Kilotonnes of oil equivalent

Large Combustion Plant Directive

Landfill gas

Large Point Source
Landing and take-off

Memorandum of Understanding
Municipal solid waste

and

National Atmospheric Inventory System

National Atmospheric Emissions Inventory

National Car Testing

National Environmental Technology Centre

National Emission Ceilings
Nomenclature for Reporting Codes

Ammonia
Nickel

Non-methane volatile organic compound

Nitrogen oxides

National Roads Authority
Office of Climate, Licensing, Research and Resource Use

Office of Licensing and Guidance
Polycyclic aromatic hydrocarbon

Lead

Polychlorinated biphenyl

Pollution Emissions Register
Particulate matter
Particulate matter <10 nm in diameter
Particulate matter <2.5 nm in diameter
Persistent organic pollutant

Polyvinyl chloride

Quality assurance/quality control

Statutory Instrument

Selenium

Sustainable Energy Authority of Ireland
Selected Nomenclature for Air Pollution
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SO,

SOx
TAN
Teagasc
TPM
TSP
UAN

UK NAEI
UNECE
VOC
WEEE
Zn

Sulphur dioxide

Sulphur oxides

Total ammoniacal nitrogen

Irish Agriculture and Food Development Authority
Total particulate matter

Total suspended particulates

Uric acid nitrogen

United Kingdom National Atmospheric Emission Inventory
United Nations Economic Commission for Europe
Volatile organic compounds

Waste Electrical and Electronic Equipment Regulation
Zinc
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Sector/ID NFRPollutant(s), Year(s) Recommendation Party response | IIR Section
The TERT notes with reference to key category 1A3dii National navigation (shipping) for NOx emissions t
1 method is used for a key category. The TERT notes that using a tier 1 method is not best practice and ¢
result in an over and/or underestimate of emissions. This over/underestimate may have an impact on total
- . _ emissions that is above the threshold gjrficance. Ireland has not provided a revised estimate. It is current
1A3dii National navigation . . . L . ) ;
(shipping), NOX, 1992015 not possible for the TERT to provide a numerical emission estimate based on a tier 1/tier 2 method, and
' ' therefore the issue will be flagged as Potential Technical Correction artbveiisessed as a high priority item
future reviews.
IE1A3dik The TERT recommends that Ireland calculates NOx emissions from 1A3dii category using a tier 2 or tier 3
2017-0001 YSGK2R F2NJ AyOfdzaaz2zy Ay ySEG @8SINEQ AYyO@Syli2NE &
With reference to the previous review recommendatiorll&2gviii2017-0001, for categories 1A2gvii Mobile
L S . . . S Included an
Combustion in manufacturing industriesgconstruction: Other and 1A2gviii Stationary combustion in explanation in
manufacturing industries and construction: Other, for all pollutants and all years, the TERT noted that emi P
) : - . . IIR we do not
are not disaggregated between the two categories but sufficient explanationseondtation keys used are have
1A2gviiMobile Combustion | provided in the IIR. The IIR stated that "The inventory agency has however advertised for tendered resear| . .
; L . . . : - : information on
" in manufacturing industries | be undertaken to quantify the extent and amounts of fuel used by mobile combustion on construction siteg . .
IE1A2gvit .2 § : L . . . - . ; fuel split to Section 3.5 p
2017.0002 and construction: Other, SOZ when avaible will include the results of this research in the national energy balance in consultation with th estimate 50
NOX, NH3, NMVOC, PM2.5,| energy balance provider and estimate emissions accordingly." (p. 46). In response to a question raised du -
- . . ) ; . . | emissions
19902015 review, Ireland stated that dependingudhe timely delivery of the research project, it may be possible to deli
. . seperately for
in February 2021 for the 1992019 inventory. stationary and
The TERT agrees with this approach and recommends Ireland put effort into calculating emissions from th mobile y
two categories separateland to provide an update on the status of this issue in the upcoming IIR .
o combustion
submissions.
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Sector/ID NFRPollutant(s), Year(s) Recommendation Party response | IIR Section
A research
project is due to
began in 2019
The TERT reiterates the previous recommendatiebAEgviit2017-0001 to split fuel consumption into 1A2gviii ::g \é\:‘lllzgggh by
. stationary and 1A2gvii mobile combustion which differ significantly in specific emissions. This issue could ) .
1A2gviii Stationary - . S . . The outcomes | Section 3.5 p
O . | potentially have an impact around the threshold of significance. In a response during the 2019 review, Irel :
combustion in manufacturing ) . . . - of the project 50 and
IE1A2gviit . . .3 confirmed that a research project hasmmenced in June 2019 and will be finished by end of 2020. The .
industries and construction: . : . Co . may be Section 3.12
20170001 outcomes of the project may be implemented for the inventory submission in 2021 forA@B®data or if .
Other, SO2, NOX, NH3, ; implemented planned
NMVOC, PM2.5, 20@n17 | deiayed in 2022. for the improvments
' - The TERT commends Ireland for the ongoing research and recommendsrétatd reports on the progress of] inventor P
this project in the IIR in the next submission. ory
submission in
2021 for 1990
2019data or if
delayed in 2022.
For 1B2tand NMVOC, the TERT noted that emissions are not estimated although the 2016 EMEP/EEA G
1B2b Eugitive emissions fron provides a methodology for estimation. This was raised during the 2017 review. In response to a question
natura? as (exploration during the 2019 NECD review, Ireland providéd@a | 6 SYSy i FTNRY GKS O2YLI yé@
9 ploration, NARIS D& ¢SN¥YAYFEQ Ay 6KAOK Ad A& &Gl SR dKF G included .
IE1B2b production, processing, . . S . . S section 3.13
o system for measuring ambient NMVOC emissions. The TERT recommends that Ireland thidudformation | explanation in
20170001 transmission, storage, . . e p72
o into the relevant chapter of the IR and consider the specific issue as resolved. IIR
distribution and other), . . . ; L
NMVOC. 1990015 However, the TERT reiterates its recommendation to estimate NMVOC from natural gas losses (in pipelin
' and distribution systems), e.g. by assuming a céntdlMVOC content (CxHy compounds other than CH4) of
natural gas and using existing information about leakage from GHG reporting under the UNFCCC.
For Cd, Hg and HCB emissions from category 1Ala, Public Electricity and Heat Production, which is key
for these emissions, Ireland responded to a question raised during the review that a Tier 1 method is appl
calculate the emissions. According to the reporting guidelines, countries should make every effort to use a
or higher (detailed) methodology, including counsigecific information. The TERT recommends that Ireland
calculates the emissions of Cd, &gl HCB in category 1Ala using a Tier 2 or Tier 3 methodology for the ne| Undated
IE1Ala 1Ala Public Electricity and| submission. The TERT also notes that progress in the implementation of the improvement will be reviewes rerf)erences for
20180001 Heat ProductionCd, Hg, 2019.For 1Ala Public Electricity and Heat Production, Cd, Hg and HEBRthedtes that it is key source and HMs and HCB tg section 3.2.2

PCBs, 1990, 2005, 2016

that a Tierl methodology is used. This was raised during the 2018 NECD review. In response to a questig
during the review, Ireland explained that for heavy metals (and HCB) the 2016 EMEP/EEA Guidebook Tie
Tabks 32 to 37 show the same values as the Tier 2 Tabl@d®8318 and that the references will be amended
in the next IIR.
The TERT recommends that Ireland changes the references for heavy metals (and HCB) emission factors

Tier2 tables in its nextiR .

T2 tables

Environmental Protection Agency

230




Sector/ID NFRPollutant(s), Year(s) Recommendation Party response | IIR Section
For category 1A2f Stationary CombustioManufacturing Industries and Construction: Nowetallic Minerals,
for Cd and Hg and all years, the TERT noted that it is key source and that Ireland uses a Tier 1 methodolg
1A2f Stationary Combustion was raised during the 2018 review. In a response to a question raisedydhar?019 review, Ireland responde
in Manufacturing Industries | that it will look for existing flue gas concentration data of single plants and years. The TERT recommends
IE1A2f . . S o . o7
and Construction: Non to do so and that this proves the possibility of deriving representative emission factors for Hg énd.Quthe
20180002 o . . . . .
metallic Minerals, Cd, Hg, | form of mg/t cement clinker), which may be applied for the whole time series.
20002016 In the case that it is not possible to increase accuracy with plant specific data, the TERT recommends tha
Ireland explains in its lIR that the use of a country sffic or 2016 EMEP/EEA Guidebook Tier 2 methodolog
would not increase the accuracy of the current estimates .
. . . . Clarified
For NFR category 1A4bi Residential: Statiof@r?AHs, PCBs, Cd, Hg, Pb and PCDD/F, the TERT noted thg .
. . ) . . . . . .| methodological
1 methodology is applied. This was raised during the 2018 review. In a response to a question raised duri Tiers used in IIR
review, Ireland explained that it uses Tier 2 emission factors for liquigpgasand biomass fuels where possib 2020. Need to
. . . . and will check for more appropriate Tier 2 emission factors for residential stationary emissions from solid f :
. 1A4bi Residential: Stationary : Lo : . do futher work
IE1A4bi for POPs and heavy metals. Ireland also explained that it will endeavour to improve accuracy of ediasate .
PAHSs, PCBs, Cd, Hg, Pb, . . : . . on POPs and Section 3.7
20180002 on best available information and expert judgement on technology splits. . .
PCDD/F, 2002017 : - metals in 1Abi
The TERT recommends that Ireland makes use of an expert judgement for the technology split in the case to see if a Tier 2
statistical data is not available and that it applies a Tier 2 methfor heavy metals and POPs in its future can be anplied
submission. The TERT also recommends that Ireland clarifies the methodological Tier(s) used in the 202( in future PP
submission . .
submissions
During the 2018 review, the TERT noted, with reference to NFR category EBgiive Emissions Oil: Refining
. . . Storage, that no emissions of PCDD/F, Pb, Cd and Hg are reported for all years, while a method is availal
IE1B2aiv 1BZa_|v_ Fugitive Emissions Q 2016 EMEP/EEA Guidebook. In a response during the 2019 review, Ireland confirmed that all emissions f Updated_NK_ and Section
Refining / Storage, Cd, Hg, o . ) explanation
20180001 PCDD/E. 1990 2005. 2016 refineries including flaring are reported under category 1Alb. the IIR 2020 3.10.1
' ' ' tKS ¢9we¢ NBO2YYSYyR&a (KIFG LNBfFIYyR dzaSa GKS yz2al i
explain in the IIR where these emissions are included .
For category 1A3bii Road Transport: Light Duty Vehicles and pollutant NOX for yea?928@8e TERT noted
- s that recalculations were performe@10% change) and relevant information was not provided in the IIR. In | included
. 1A3bii Road transport: Light . . ) . . . .
IE1A3bik duty vehicles. NH3. 2000 | r€éSPonse to a question raised during the review, Ireland explained that these recalculations occurred due | explanation on | Chapter 3
20190001 y ' ’ improvements in the 2019 submission (LDV fleet was disaggregateN1rAtdN 111 and NIl weight classes and recalculations in| section 3.11

2015

different emission factors applied for each category). The TERT agreed with the explanation provided by |
The TERT recommends that Ireland includes relevant information on recalculations in the 2020 lIRssidym

IIR 2020
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Sector/ID NFRPollutant(s), Year(s) Recommendation Party response | IIR Section
For category 1A3bii Road Transport: Heavy Duty Vehicles and Buses and phiafdr years 2002011 the
.| TERT noted that recalculations were performed, and relevant information was not included in the lIR. In | included
1A3biii Road Transport: - . . ) . . .
IE1A3biit Heawv Duty Vehicles and | F€SPonse to a question raised during the review, Ireland explained that a fleet improvement was performe( explanation on | Chapter 3
20190001 Buse)g NgX S0GD11 fleet was diaggregated to from NI to NZI, NEII and N1lII, thus leading to different emission factors). recalculations in| section 3.11
' ' The TERT agreed with the explanation provided by Ireland and recommends that Ireland includes relevan| 1IR 2020
information on recalculations in the 2020 IR submission
Recommendation
For category 1A3bi Road Transport: Passenger Cars and pollutant Hg for 2016, the TERT netadctiations | .
. - . ; o included
. . .| were performed, and relevant information was not included in the 2019 IIR submission. In response to a .
IE1A3bi 1A3bi Road Transport: ; . . . . : L . explanation on | Chapter 3
question raised during the review, Ireland explained that in the 2018 submission Ireland incorrectly reportg . . ;
20190001 Passenger Cars, Hg, 2016 o S . T . o recalculations in| section 3.12
total Hg emissions forllacategories in 1A3b as 1A3bi across the entire time series-2996; this was corrected IIR 2020
in the 2019 submission. The TERT agreed with the explanation provided by Ireland.
The TERT recommends that Ireland includes relevant information on recalculatiotfei2020 IR submission
During the 2018 review for category 2A2 Lime production and pollutant PM2.5 for the year209Sthe TERT
noted that with reference to the observation-BA22017-0001 that was raised during the 2017 NECD Review
GKFG LNBflyR adAatf NBLRNISR GKS y2ilGA2y 15&a U
although Ireland has ated in the IIR that those emissions are assumed to be included in those reported wi
NFR 1A2f. In response to a question raised during the review, Ireland explained that Ireland has 3 lime pr
plants which all use multiple fuels, one of them puce Periclase where lime is an intermediary product, and
because of that it is not possible to ascertain which fuel is used and the amount used for lime production ¢
IE2A2 2A2 Lime production, PM2.5 Prellmlr_lary estimates |nQ|cate the issue is below the threshold of_S|gn|f|cance ertddurn_ent resource Changed NK to
20170001 19902015 constraints Ireland considers this not feasible to calculate the emissions for the whole time series before t| IE for PM2.5 for | Annex 1

review ends. Ireland stated that they will consider this issue for the 2019 reporting of emissions. The TER
agreed with he explanation provided by Ireland and noted that the issue is below the threshold of significal
for technical correction. During the 2019 review, the TERT found that emissions were still reported as 'NA
asked about the progress made during the pgestr. Ireland informed the TERT that there is no plan to
disaggregate the emissions for PM2.5 for 2A2, and that the notation key will be changed to 'IE' in the next
submission.

The TERT agrees with this way forward and recommends Ireland to change notké&gs accordingly for the

next submission, and to disaggregate emissions of PM2.5 for 2A2 should more information become availg

2020 submission
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Sector/ID NFRPollutant(s), Year(s) Recommendation Party response | IIR Section
Forcategory 2A3 Glass Production and pollutant PM2.5 for all years, the TERT reiterated a question and
subsequent recommendation that address a possible -@atimation of emissions. The possibility of double
counted emissions cannot be excluded due to the faat a Tier 1 emission factor has been used for emissio| Have not
IE2A3 2A3 Glass production, PM2. from source categqry 1A2, and emissions are _als_o calculated under 2A3. The TERT subsequently recomr applled a higher section 4.2.3
to apply a higher Tier for the calculation of emissions from category 1A2 to which Irelspmhded that they Tier method, do
20170001 19902017 : . . . . . o p76
will consider applying a higher Tier in the future, but only if the necessary data on specific fuels used becg not have fuel
available. used
The TERT thus recommends Ireland again to apply a higher Tier method for the calculation of emissions
PM2.5for these source categories in order to avoid double counting.
For category 2D3c Asphalt Roofing aadlutants NMVOC and PM2.5 for all years, the TERT reiterated a
- . . T . o . . . } Added an
question regarding reporting of emissions from asphalt roofing as 'NE'. The first time this question was as o
) ? . : explanation in
' in 2017 and follow up questions were asked in the subsequent years. Inl28iadd was able to provide the
IE2D3¢c 2D3c Asphalt roofing, - L : . ; : the IIR and .
results of their investigation; the production of asphalt roofing materials does not occur in Ireland, and that section 4.10
2017-0001 NMVOC, PM2.5, 1999017 : . s - changed NK to
will change the notation key to 'NO' in the 2020 submission. NO for 2020
The TERT recommends Ireland to change notakes in the NFR and add a short explanation in the IIR in th o
e submission
2020 submission .
Forcategory 2D3c Asphalt Roofing and 2K Consumption of POPs and Heavy Metals and pollutant Hg for
the TERT reiterated a question regarding the fact that emissions of Hg reported were significantly lower th
those reported in the independent TNOvamtory. This resulted in Ireland investigating Hg emissions from th
. two source categories. It was found that asphalt roofing materials are not produced in Ireland, and thus .
2K Consumption of POPs ar L . . N - . . included .
IE2-2018 emissions from this source will be reported as 'NO' in the next submissicgsponse to the question raised, . section 4.10
Heavy Metals, Hg, 1990, . . o ) L .| explanation in
0001 Ireland informed the TERT that they are currently investigating sourcing activity data on mercury containin p 109
2005, 2016 . o : . IIR
battery usage, which would lead to an update of emissions in sector 2K, and if data was sourced, would b
includedin the 2020 reporting.
The TERT recommends Ireland to continue their efforts on sourcing AD, and to provide an update on the
progress in their next IIR .
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Sector/ID

NFRPollutant(s), Year(s)

Recommendation

Party response

IR Section

IE2D3a
20180001

2D3a Domestic Solvent Usg
IncludingFungicides, Hg,
1990, 2005, 2016

For category 2D3a, Domestic Solvent Use Including Fungicides, and pollutant Hg for the years 1990, 200
HnMc (GKS ¢9we y20SR GKIG LNBflFIYR NBLR2NISR (KS v
Tier 1and Tier 2 EFs for Hg from fluorescent tubes. In response to a question raised during the review, Ire
explained that they attempted to find country specific information and determined that newer fluorescent Ig
contain 34mg of mercury and there shdibe no mercury emission from an intact fluorescent, so the Tier 1
not considered to be appropriate. This review is undertaken against the 2016 version of the Guidebook, w
includes an EF for Hg. However, the TERT is aware that this EF wallinduded in the 2019 version of the
Guidebook, and therefore it is not currently sensible to add this source.

The TERT recommends that Ireland review their inventory against the 2019 version of the Guidebook and
update it, if necessary, before their nexdubmission .

The 2019
Guidebook does
not have an EF
for this source
an explanation
has been
included in the
IR

section 4.5

IE3-2019
0001

3De Cultivated Crops,
NMVOC, 1992017

The TERT notes with reference to NMVOC emissions for 3De Cultivated @tdpe #mission is based on a Ti
M FLIINRIFOKZ gKAOK ySSRa (G2 0S5 O2NNBOGSK G2 ¢ASN
during the review Ireland responded that the plan for the next submission is to include the Tier 2 methodo
for 3De for relevant crops included in 2016 EMEP/EEA Guidebook 3D Table 3.4 which exist in Ireland. Fo
crops which are not included in Table 3.4 Ireland will continue to use the weighted Tier 1 emission factor
presented in Table 3.3.

The TERT recomends that Ireland continues with the planned improvement as indicated and estimates the
NMVOC emission with a Tier 2 approach, where applicable.

Tier 2
methodology
applied for 3De
for relevant
crops included
in 2016
EMEP/EEA
Guidebook 3D
Table 3.4 which
exist in Ireland
(wheat, rape
and grass)

section 5.3.8

IE3Bla
20190002

3Bla Manure Management
Dairy Cattle, NH3, 1992017

For category 3Bla Manure Managemeiliairy Cattle and pollutant NH3 for years 19807 the TERT noted
that the NH3 IEF is velyw, between 3.3 3.9 kg NH3/cowl/yr. In response to a question raised during the re
Ireland explained that the activity data reported in the NFR are incorrect and the correct activity data lead
IEF of 9.9 10.2 kg NH3/cow/yr. The TERT agredithwhe information provided by Ireland and notes that the
revised activity data brings the IEF to a much more reasonable level compared to other countries.

The TERT recommends that Ireland correct the activity data in the 2020 submission.

Activity data in
NFR corrected.
This does not
affect lIR.

N/A

IE3Bla
20190001

3Bla Manure Management
Dairy Cattle, NMVOC, 2000
2017

For NFR 3Bla Manure Managemebiairy Cattle and NMVOC for years 2007, the TERT notes that a Tier
approach is used, but alsmtes that the implied emission factor is significantly lower (238 kg
NMVOC/headl/yr) than the Tier 1 default (17.938.047 kg NMVVOC/head/yr). In response to a question raise
during the review Ireland informed the TERT that the activity data replart the NFR tables were incorrect. T
correct number of dairy cattle, as given in IR Table E.1 Annex E, increase the IEF to approximately 7 kg
NMVOC/head/yr, which is considered as a much more reasonable level.

The TERT recommended Ireland corrects thenber of dairy cattle in the NFR for the 2020 submission.

Activity data in
NFR corrected.
This does not
affect lIR.

N/A
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Sector/ID NFRPollutant(s), Year(s) Recommendation Party response | IIR Section
For category 3B4h Manure Manageme@ther Animalsand NO2 for years 2010 and 2011, the TERT noted &
significant decrease in the IEF. The number of animals is not changing dramatically, despite a 30% decre
NO2 emission. The same trend is observable for NH3. No specific information is given iesifarise to a
question raised during the review, Ireland stated that the category includes several animal species, i.e. mi| Included
3B4h Manure Management : : : - o
IE3B4h Other Animals. NH3. NOX and deer. Ireland further stated that in the period 2010 to 2011 there was a change in the Agricultural Wag explanation in Section5.25
20190001 2010 2’011 ' 'l Management Sysim (AWMS) for mink production from 100% solid manure based in the period2®dDto specified section '
’ 52% liquid/slurry based and 48% solid manure based AWMS. The TERT agrees with the explanation proy of IIR
Ireland.
The TERT recommends that Ireland includes the informatin the 2020 submission as part of the trend
discussion for this category.
Maintained
The TERT noted with reference to GBbp Production and Agricultural Soils for years 18907 that there may | PM2.5 emission
be an overestimate of PM2.5 emissions. Ireland estimates PM2.5 emissions from three different NFR cate split in three
3Dal, 3De and 3Dd, while the 2016 EMEP/EEA Guidebook only includeslohegly for NFR 3De. In response| NFR categories.
to a question raised during the review Ireland explained how the calculation has been done and provided | More
IE3D-2019 3D.Crop Prodgction and TNQ CEPMEIP databa;e, which includes the EFs used. The estimate reported under NFR 3De is based informaﬁon on | Sections
0001 Agricultural Soils, PM2.5, | Guidebook, wile the estimates for 3Dal and 3Dd are based on the CEPMEIP database. calculation 5.3.1, 5.3.6,
19902017 Based on the response from Ireland the TERT recommends that Ireland keep the PM2.5 emission split in| methodology in | 5.3.7
NFR categories as done in the 2019 submission. However, the TERT recomnedadd includes more specified
information in the IIR on the calculation methodology and EF used for 3D1a and 3Dd and provides inform{ sections of IIR.
on AD (amount of fertiliser) for 3Dal and 3De (cultivated area). To improve the transparency, the TERT fy AD data in
recommends Irelad to correct the references in Table E.10. Tables E.9 and
E.10, Annex E.
For 3Df Use of Pesticides, HCB, 12007, the TERT noted that there is a lack of transparency regarding the
calculation of HCB emissions. The description in the IIR is not transparent and no defaitedtion is given on .
o ; X o Revised
- activity data and EF used. This does not relate to an-@vamderestimate of emissions. In response to a -
IE3DF 3Df Use of Pesticides, HCB ; ! . ; . description of .
20190002 19902017 question ral§ed during the review, Irel_and explained thr?\t they are aware of_ the O_ctober 2018 updqte of thq methodology in Section 5.3.9
EMEP/EEA giebook and Ireland confirmed that they will update the emission estimate as appropriate. IR
The TERT recommends that Ireland updates the estimates as appropriate and provides enhanced
documentation in the lIR in the 2020 submission.
3F Field Burning of For category 3F Field Burning of Agricultural Residues no emission is calculgteat$at992017. However, Changed
IE3F2019 Agricultural Residues, SO2| the_TERT note_zd that three different notatiqn keys are used; '_NE', ‘NA' and ‘NO'. In response tq a question | notation key to
0001 NOX, NH3, NMVOC, PM2.5 during the review Ireland responded that field burning of agricultural residues does not occur in Ireland, ar] "NO" for N/A
BaP, PAHs, PCBs, HCB, Cd| they would report all emissions as not occurring 'NO' in the next submission. category 3F in
Pb, PCDD/F, 199017 The TERT recommends that Ireland corrects the notation keys . submission
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Recommendation

Party response

IR Section

IESD-2017
0001

5D Wastewater Handling,
NMVOC20052017

For category 5D Wastewater Handling and NMVOC for yearsZlO6the TERT noted that NMVOC emissior]
KIS 0SSy NBLRNISR a Ub9Q o6y20 SadAYIGSROUD ¢KA
response to a question raised durirftetreview, Ireland explained that this recommendation is reflected in th
improvement plan (section 6.9) and will include an appropriate response in its next submission.

The TERT agreed with the explanation provided by Ireland and recommends providingiemisstimates for
NMVOC from 5D in its next submission.

Included in IIR

Section 6.6.1
p 143 and
Table 6.10

IE5C2
20180003

5C2 Open Burning of Waste
PAHSs, 1992016

For category 5C2 Open Burning of Waste and pollutants PAHs for year@d®the TERioted a significant
increase in PAHs emissions for category 5C2 between 2007 to 2008 (>1000%), for the years 2009 and 2(
emissions are relatively constant, and in 2011 emissions decrease by 74%, which was not sufficiently exp
the IR (page 13031). In response to a question raised during the review, Ireland explained that as a resul
the discontinuation of the Department of Environment funded collections, that the Irish Farm Film Produce
Group increased the quantity significantly. Thithisrationale for the decrease shown in 2011. Ireland will
amend the text in the IIR to enhance transparency.

The TERT agreed with the explanation provided by Ireland and recommends Ireland amend the text in the
to increase transparency .

Included inlR

Section 6.4.4
p 142143

IEOA-2019
0001

5C1bv Cremations, BaP,
PCDD/F, HCB, PAHSs, PCE
19902006

During the review, the TERT noted that some emissions were reported with zero values in the NFR, nameg
benzo(a)pyrene, PAHs, HCB and PCDD/F from %Z&mations. Further, the TERT noted upon further
examination that emissions of selenium, zinc, benzo(b)fluoranthene, benzo(k)fluoranthene and PCBs are
reported as either 'NO' or 'NE' during the time series and that 2016 EMEP/EEA Guidebook Chapter 3€1b
3-1 provides default emission factors for these pollutants. In response to a question raised during the revig
Ireland explained that an error had occurred so that not all crematoria had been included in the estimation
Ireland further indicated thattte error would be corrected in the 2020 submission. The TERT notes that the
emissions are below the threshold of significance.

The TERT recommends that Ireland corrects the error and reports on the recalculations in the next IIR.

Error corrected
in 2020
submission and
recalculations
explained in IIR

Section 6.

IE5B2
20190001

5B2 Biological Treatment of]
Waste- Anaerobic Digestion
at Biogas Facilities, NH
20002017

For category 5B2 Biological Treatment of Wagi@aerobic Digestion at Biogas Faciliaesl pollutants NH3 for
years200H nmT X (G KS ¢9we¢ y20SR GKFG SyrAaarazya | NB NB
raised during the review, Ireland explained that it is currently investigating the relevant sources of informat
with respect to anaerobic digestion, which is in its infancy in Ireland. Therefore, emissions are expected to
very low.

The TERT agreed with the explanation provided by Ireland and recommends Ireland includes information
the status of anaerobic digestionral NH3 emission estimates for 5B2 in the 2020 submission.

Environmental Protection Agency

236




Sector/ID

NFRPollutant(s), Year(s)

Recommendation

Party response

IR Section

IE5C1bi
20190001

5C1bi Industrial Waste
Incineration, PCDD/F, 2006
2007, 2009, 2010, 2016, 201

For category 5C1bi Industrial Waste Incineration and pollutants PCDD/F for years 200202802010, 2016
and 2017, the TERT noted that there is an annual change greater than or equal to a factor of 10 at least t
times in the time series. In response to a question raised during the review, Ireland explained that there ar
currently only asmall number of facilities in the pharmaceutical and chemical sectors that operate incinerat
for the treatment of hazardous waste. The emission estimates are based on the reported quantities of em
of PCDD/F included in annual returns to the ERe. interannual changes are as a result of insemual changes
in production at the 10 installations which provide emission estimates of PCDD/F to the EPA.

The TERT agreed with the explanation and recommends Ireland include a trend explanation in ftHRex

IE5C1biv
20190001

5C1biv Sewage Sludge
Incineration, SO2, NOX, NHj
PM2.5, PAHs, 20e2017

For category 5C1biv Sewage Sludge Incineration and pollutants SO2, NOX, NH3, PM2.5, PAHSs for-years
2017 the TERT noted that different notatipnS @ & + NB dzASR 6 WbhQ YR WL9QU
response to a question raised during the review, Ireland explained that for all pollutants the notation key 'n
occurring (NO)' should be used as the incineration of sewage sludge does aptrokeland.

The TERT agreed with the explanation provided and recommends Ireland report the correct notation key i
next submission .

IE5C2
20190001

5C2 Open Burning of Waste
PM2.5, NMVOC, SO2, NO>
20092016

For category 5C2 Open BurnioigWaste and pollutants PM2.5, NMVOC, SO2, NOX for years2206%he TERT
y2iSR (KFi SYyraarzya KIF@S 0688y NBLERNISR a4 Ubod
review, Ireland references its IR (chapter 6.4.4) and clarified tiwégstons relate to the open burning of farm
plastics, and therefore only HM and POPs emissions were reported. The TERT agreed with the explanatiq
provided by Ireland but notes that activity data can include domestic open burning of green waste, bonfire
agricultural plastics, orchard/vineyards waste and similar.

If this kind of activity is forbidden in the country, the TERT recommends Ireland include information on and
the reference to this legislation, including the implementation date and the type ofstathis legislation

refers to in the IIR.
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