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Preface

The United Nations Economic Commission for Europe (UNECE) Convention on Long-Range Transboundary Air
Pollution of 1979 (CLRTAP) and related Protocols require Parties to provide each year an update of its
inventory for the pollutants concerned, following adopted guidelines for estimating and reporting emission
data. The National Emissions Ceiling Directive (EU) 2016/2284 on the reduction of national emissions of
certain atmospheric pollutants, defined new obligations in order to align the EU and the Member States with
the international commitments under the CLRTAP and, in particular, the Protocol to Abate Acidification,
Eutrophication and Ground-level Ozone of 1999, which was revised in 2012 (the ‘revised Gothenburg
Protocol’).

In the case of Portugal, however, the European and international obligations differ in terms of the
geographical scope. While for the NEC Directive and for the Gothenburg Protocol the report exclude the
emissions of Azores and Madeira Islands, the LRTAP Convention covers the whole national territory.

This report pretends to fulfil the reporting obligations under the different Agreements, presenting data both
for the whole national territory and for Portugal mainland (without the two Autonomous Regions of Azores
and Madeira).

The revised guidelines (ECE/EB.AIR/128), for application in 2015 and subsequent years, include technical
changes approved at the thirty-seventh session of the Steering Body to the Cooperative Programme for
Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP) (Geneva, 9-11
September 2013), as well as further changes proposed and agreed to by the Executive Body at its thirty-
second session (Geneva, 9—13 December 2013).

The guidelines define the format for reporting emission data (Nomenclature For Reporting/NFR) and offer
guidance on how to provide supporting documentation, through an Informative Inventory Report (IIR), which
describes the activity data, emission factors, methodologies applied in the calculation, and explanation of
the whole process of inventory preparation.

This 2020 Portuguese submission includes inventory emission data provided in the latest version (REVISED
18.11.2019) of the templates “NFR14” which accompanies this report. Summary information on condensable
component of Particulates is presented in ANNEX F.

This IIR refers to the 2020 Portuguese inventory submission on air pollutant emissions for the period 1990-
2018. It includes estimates for carbon monoxide (CO), nitrogen oxides (NOy), and non-methane volatile
organic compounds (NMVOC). Data are also reported for sulphur oxides (SOx), ammonia (NHs), particulate
matter (TSP, PMio, PM3sand BC), heavy metals and persistent organic pollutants (POPs).

The report was prepared by the Portuguese Environment Agency (Agéncia Portuguesa do Ambiente),
Ministry of Environment and Climate Action (Ministério do Ambiente e da A¢do Climdtica), which is the
national entity responsible for the overall coordination of the Portuguese inventory of air pollutants
emissions.

Ministry of Environment and Climate Action
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EXECUTIVE SUMMARY

ES.1 Introduction

The Portuguese inventory of air pollutants aims to cover all substances considered by the international
agreements - UNFCCC and CLRTAP - and the EU regulations - (EU) 525/2013 of the European Parliament and
of the Council of 21 May 2013, (EU) 749/2014 of 30 June 2014, and the Directive (EU) 2016/2284 of the
European Parliament and the Council of 14 December 2016, on the reduction of national emissions of certain
atmospheric pollutants, amending Directive 2003/35/EC and repealing Directive 2001/81/EC.

As a Party to the UNECE Convention on Long-Range Transboundary Air Pollution (CLRTAP), and in order to
comply with the obligations under the National Emissions Ceiling Directive (Directive (EU) 2016/2284),
Portugal is requested to provide each year an update of its inventory of air pollutant emissions, taking into
account the most recent adopted Reporting Guidelines for estimating and reporting emission data
(Guidelines for reporting emissions and projections data under the Convention on Long-range Transboundary
Air Pollution (ECE/EB.AIR/128)).

The UNECE Guidelines require that Parties prepare an Informative Inventory Report (lIR) as part of their
annual submission. The IR should contain information related to methodologies, emission factors, activity
data, and should give explanations concerning any recalculations of historical inventories, in order to ensure
transparency and enable the inventory review.

This report was prepared in order to comply with the international commitments under the UNECE/CLRTAP
and the NECD. It presents a description of the methods, assumptions and background data used in the
preparation of the 2019 national inventory submission of air pollutants covered by the CLRTAP and related
Protocols. The methodologies applied refer, as far as possible, to the international agreed guidelines such as
the EMEP/CORINAIR guidebook or the IPCC Guidelines.

ES.1.1 Pollutants

This report includes estimates for the following gaseous air pollutants: carbon monoxide (CO), nitrogen
oxides (NOy), and non-methane volatile organic compounds (NMVOC). Data are also reported for sulphur
oxides (SOy), ammonia (NHs), particulate matter (TSP, PM1o, PM, s and BC), heavy metals (HM) and persistent
organic pollutants (POP). The period covered is 1990-2018.

ES.1.2 Emission sources

The inventory has been continuously developed and improved in order to include more pollutants and more
complete and reliable estimates. Changes in methodology, source coverage or scope of the data were
reflected in the estimation of the emissions for all years in the period considered, i.e., the inventory is
internally consistent.

The report is generally structured in accordance with the format approved by the UNECE instances, and
includes the following source sectors: energy production and transformation, combustion in industry,
domestic, agriculture, fisheries, institutional and commerce sectors, transportation (road, rail, maritime and
air), industrial production and industrial and non-industrial use of solvents, waste production (urban,
industrial and hospitals solid wastes, and domestic and industrial waste water treatment), agriculture and
animal husbandry emissions, as well as emissions from forest.

ES.1.3 Time coverage

Emissions are estimated for each civil year from 1990 to 2018.

Executive Summary |1
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ES.2 Geographical coverage
Emissions from Madeira and Azores Archipelagos are not covered by NECD as established in Article 2.2.

On the other hand, the CLRTAP’s geographical coverage refers to “the area within which, coordinated by the
international centers of EMEP, monitoring is carried out." Since its adoption in 1984, this definition has been
referred to in all protocols to the LRTAP Convention. With the ratification or accession of Parties to the EMEP
Protocol, the geographical scope of EMEP has become larger and the EMEP grid was modified three times
until now, once in the late 1990s, another time in 2008 and then again in 2013.

The most recent Guidelines for reporting emissions and projections data under the Convention on Long-
range Transboundary Air Pollution (ECE/EB.AIR/128)), adopted in 2013, considers a new “EMEP grid” with
changes in the grid projection type (polar-stereographic vs latitude-longitude), and increasing the grid
resolution (from 50 x 50 km2 to a finer scale — 0.1° x 0.1°). This new grid includes the two Portuguese
Archipelagos of Madeira and Azores.

This report includes information both for the whole national territory and for Portugal Mainland considering
that:

- the geographical scope of NECD refer only to the Portuguese Mainland;

- the CLRTAP emissions 2010 celling’s and the 2020 reduction commitments, as the amended
Gothenburg Protocol, considered only the Mainland (when the amendment of the Gothenburg
Protocol was adopted in 2012, the EMEP grid in use was the 2008 EMEP grid that excluded the
Portuguese Islands;

- the CLRTAP reporting refer presently to the new grid covering the two Portuguese Autonomous
regions of Azores and Madeira.

The reported data in Annex | emissions reporting template (NFR tables) differ between the submissions. The
NFR tables submitted under the NECD refer to Portugal Mainland, while the reporting tables submitted under
CLRTAP refer to the present EMEP domain, i.e. the whole Portuguese territory.

ES.3 Differences between NECD/ CLRTAP and UNFCCC/ European Commission
Monitoring Mechanism reporting

There are some differences in data submitted to the UNECE/CLRTAP Secretariat and the UNFCCC Secretariat
and the EU Commission under MMR (EU 525/2013) concerning SO2, NOx, NMVOC and CO emissions, which
refer to:

- geographical coverage: UNFCCC and UNECE/ CLRTAP refer to the national territory, while the NECD/
UE and the revised Gothenburg Protocol exclude Madeira and Azores Autonomous Regions;

- Aviation: there are differences in the emissions between the NIR and the IIR which result from the
difference in terms of coverage. While NIR covers domestic LTOs and cruise emissions in all territory
(including islands), IR covers only LTO in the continental mainland area, either domestic or
international LTO;

- Navigation: differences refer to the different coverage between NIR and IIR. While NIR covers
domestic movements in all territory, IR does not cover emissions in the islands of Madeira and
Azores. The separation of navigation emissions between mainland continental area and islands was
determined according with the number of domestic docks in the seaports from mainland and islands.

Executive Summary | 2
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Following the guidance the international methodological Guidelines/Guidebook the main sources of air
pollutants are now divided in the four following sectors: Energy, Industrial Processes and Product Use (IPPU),
Agriculture and Waste. Wildfires and natural biogenic emissions are reported as memo items. The sources of

air pollutants are discussed in detail in the sectoral chapters 3 to 7 of this report.

The next tables present the national total and Mainland emission data for the period covered by this report.
A deeper analysis of the sectoral emission trends is presented in chapter 2.

Table ES. 1: Total emissions (National territory)

Pollutant

\[0)
NMVOC
SOx
NH3
PM2.5
PM10
TSP
BC
co
Pb
Cd
Hg
As
Cr
Cu
Ni
Se
Zn
DIOX
PAHs
HCB
PCB

Pollutant

\[0)
NMVOC
SOx
NH3
PM2.5
PM10
TSP
BC
co
Pb
cd
Hg
As
Cr
Cu
Ni
Se
Zn
DIOX
PAHs
HCB

. % change
Unit 1990 1995 2000 2005 2010 2015 2016 2017 2018 1990-2018
kt 252.3 286.0 284.8 270.3 193.2 162.9 156.6 160.2 155.5 -38.4
kt 243.4 2356 235.1 195.1 160.1 151.7 148.3 150.9 155.2 -36.3
kt 317.8 322.0 295.0 189.9 63.1 45.8 45.7 47.3 453 -85.7
kt 75.7 70.7 74.7 61.8 56.2 56.0 56.5 57.0 56.1 -25.8
kt 71.0 70.8 74.3 67.0 56.0 51.6 51.3 51.8 51.1 -27.9
96.6 105.4 110.6 109.0 89.1 70.9 72.7 73.9 71.0 -26.5
183.3 239.9 266.1 301.1 2234 154 .4 164.7 1721 157.4 -14.2
8.8 9.3 104 9.1 8.0 6.6 6.5 6.5 6.4 -27.6
799.3 828.4 682.1 520.0 399.3 3233 309.9 326.0 284.5 -64.4
574.6 796.1 43.7 425 40.5 39.9 395 40.1 43.0 -92.5
2.4 26 2.8 25 2.1 2.1 2.0 2.0 2.0 -16.7
2.2 2.5 2.4 1.8 1.7 1.4 1.4 1.5 1.4 -35.1
3.2 36 3.7 3.7 1.9 1.9 1.7 1.8 1.7 -47.7
133 15.0 15.5 15.2 12.0 11.2 10.6 10.9 11.0 -17.5
26.7 329 42.9 455 36.4 30.1 29.9 30.3 30.3 13.4
112.4 117.1 108.4 106.9 48.4 25.9 24.8 24.8 23.9 -78.7
12.2 17.0 23.4 26.6 30.2 317 31.7 32.2 36.2 196.0
64.8 69.0 75.8 76.9 72.9 73.1 73.1 74.5 77.2 19.0
g I-TEQ 551.7 549.1 352.1 66.2 49.4 47.7 48.8 51.5 55.4 -90.0
t 24.4 225 21.7 19.2 15.3 13.8 13.8 14.6 15.6 -36.3
kg 58.8 74.1 100.5 1.4 1.2 1.7 1.9 2.0 24 -96.0
kg 1063.9 859.5 794.5 670.1 322.6 85.9 84.0 95.8 91.9 -91.4
Table ES. 2 Total emissions (Mainland)
. % change
Unit 1990 1995 2000 2005 2010 2015 2016 2017 2018
1990-2018
kt 239.2 270.8 266.0 248.2 172.0 146.5 141.6 145.4 141.0 -41.1
kt 236.1 227.4 225.3 186.7 152.9 145.1 141.7 144.3 148.4 -37.1
kt 309.5 312.0 282.1 1725 46.8 33.7 33.2 35.1 33.5 -89.2
kt 70.5 65.3 68.0 55.4 49.8 50.0 50.3 50.7 49.9 -29.2
kt 70.0 69.7 73.1 65.7 54.7 50.5 50.2 50.6 50.0 -28.5
95.1 103.8 108.9 107.1 87.2 69.4 71.1 72.5 69.5 -26.9
180.9 237.3 263.5 298.3 220.3 152.5 162.5 170.1 155.4 -14.1
8.7 9.1 10.2 8.9 7.7 6.4 6.3 6.3 6.1 -29.0
788.2 810.4 664.5 505.7 387.8 315.0 301.6 318.0 277.1 -64.8
567.6 775.1 43.0 41.7 39.8 39.3 38.9 39.5 42.4 -92.5
2.4 2.5 2.7 2.5 2.1 2.0 2.0 2.0 2.0 -17.4
22 2.4 2.4 1.8 1.7 1.4 1.4 1.5 1.4 -35.7
3.1 35 3.6 35 1.7 1.8 1.5 1.7 15 -50.4
13.0 14.7 15.1 14.6 11.5 10.8 10.2 10.5 10.5 -19.2
26.2 32.1 41.9 44.2 349 29.0 28.8 29.2 29.1 111
108.5 112.5 102.2 98.4 40.2 19.6 18.3 18.5 17.8 -83.6
12.2 17.0 23.4 26.6 30.1 31.7 31.7 32.2 36.2 196.2
64.2 68.2 74.9 75.8 71.6 72.1 72.0 73.4 76.1 18.6
g I-TEQ 550.5 547.8 350.6 64.7 48.4 45.7 46.5 48.9 53.2 -90.3
t 24.2 223 215 19.0 15.1 13.7 13.6 14.5 15.4 -36.4
kg 58.3 73.2 99.7 0.5 0.7 0.8 1.1 1.1 1.6 -97.3
kg 1015.2 821.2 760.0 643.7 309.8 84.3 83.0 94.7 90.9 -91.0

PCB
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ES.5 Assessment of Compliance with National Ceilings

National total emissions for compliance - without the emissions from the Azores and Madeira Islands - are
presented in the following figure, together with the emission ceilings set by the NEC Directive and the
Gothemburg Protocol (after 2020).
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Figure ES. 1: National emissions for compliance (Mainland Portugal)
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ES.6 Future developments

Future improvements are defined under the Methodological Development Plan (PDM) which is settled each
year in the context of the National Inventory System (SNIERPA) and is developed under the responsibility of
APA in cooperation with the sectoral Focal Points. The PDM pretends to reflect the results of the various
review processes, as the UNFCCC, the UNECE/CLRTAP and EC/NEC reviews, the annual inventory compilation
process (all experts and entities involved can make proposals for methodological development), and
generally the results of the application procedures of Quality Control and Quality Assurance which have been
defined under the Control and Quality Assurance System.

A detailed explanation of the sectoral future improvements is presented in each source specific sub-chapter.

A synthesis of the main development priorities are:
- further development of country specific emissions factors for combustion in energy industries;

- development of the uncertainty analysis.

Executive Summary | 5
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1 Introduction

1.1 Background information on air emission inventories
1.1.1 History of national inventories

Air emission inventories in Portugal were only initiated in the late eighties/ early nineties of last century,
when the first estimates of NO,, SOx and VOC emissions from combustion where made under the
development of the National Energetic Plan (PEN - Plano Energético Nacional), and emissions from
combustion and industrial processes were made under OECD inventory and under CORINAIR85 program. A
major breakthrough occurred during the CORINAIR90 inventory realized during 1992 and 1993 by General-
Directorate of Environment (DGA, presently the Portuguese Environment Agency - APA). This inventory
exercise, aiming also EMEP and OECD/IPCC, extended the range of the pollutants (SOx, NOx, NMVOC, CHg,
CO, CO3, N;0 and NHs) and emission sources covered, including not only combustion activities but also
storage and distribution of fossil duels, production processes, use of solvents, agriculture, urban and
industrial wastes and nature (forest fires and NMVOC from forest). Information received under the Large
Combustion Plant (LCP) directive was also much helpful to improve inventory quality and the individualization
of Large Point Sources, as well as statistical information received from the National Statistical Institute (INE)
allowing the full coverage of activity data for most emission sources. The CORINAIR90 Default Emission
Factors Handbook (second edition), updating the first edition from CORINAIR85 was used extensively in the
development of the current inventory and it was also a key point in the amelioration of the inventory.

The fulfilment of international commitments under conventions UNFCCC and CLRTAP, together with the
publication of the IPCC Draft Guidelines for National Greenhouse Gas Inventories (IPPC, 1995) and latter of
the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC, 1997), has result in
substantial improvement of the methodologies that are used in the inventory, particularly for agriculture and
wastes, and that were included at first time in the First National Communication in 1994. The inventory that
resulted from CORINAIR90 (CEC, 1992) and subsequent modifications from IPCC methodology still structures
the present day methodology in what concerns activity data and methodology. Under the evaluation of the
first communication the inventory was subjected to a review made by an international team. The second and
third communications was also reviewed by international experts. These exercises had an important role in
problem detection and contribute to overall improvement.

Since its first compilation, the Portuguese inventory has been continuously amended mainly from the use of
more detailed methodologies, better access to underlying data allowing the development of the
comprehensiveness of the inventory, and better database storage and calculation structure. Changes in
methodology, source coverage or scope of the data were reflected in the estimation of the emissions for the
different years considered (1990-2018), i.e., the inventory is internally consistent. Some major studies have
contributed to the improvement of the inventory:

- Study of VOC emissions in Portugal, in 1995. This study made in collaboration with FCT (Faculdade
de Ciéncias e Tecnologia) led to an important improvement in emission estimates from solvent
sector, which is still used as basic information source for this sector;

- Study of Emission and Control of GHG in Portugal (Seixas et al, 2000). This project aimed the first
development of projections toward 2010 and the identification of control measures to accomplish
the Kyoto Protocol. This also led to improvements in the inventory: extension of the inventory
including for the first time also carbon dioxide sinks (forest); a fist attempt to estimate solid waste
methane emissions from urban solid wastes using a Tier2 approach and, in general terms, a better
insight into additional parameters used in the inventory methodologies, and that has resulted from
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interaction with several institutional agents: General Directorate of Energy, Ministry of Agriculture;
and the inter-ministerial transport group;

Study (Pereira et al,2002) for the quantification of carbon sinks in Portugal, made under the
development of PNAC and PTEN national programmes;

Revision of the Energy Balances with comparison of information collected at APA (LCP Directive) and
Statistical Information received at DGEG: Energy Balances. The 1990s — DGE (2003);

PNAC 2004 (National Plan for Climate Change) approved by Ministers Council and published recently
in the National Official Journal (OJ n2 179, 31 July 2004, | Série B/ Resolucdo do Conselho de Ministros
n? 119/2004);

PNAC 2006 (National Plan for Climate Change) approved by Ministers Council and published in the
National Official Journal (OJ n? 162, 23 August 2006, | Série B/ Resolucdo do Conselho de Ministros
n2 104/2006);

Sectorial Studies and Proposal for a PTEN (National Plan on Emission Ceilings);

PNALE (National Plan for Allocation of Emissions) 2005-2007 or Portuguese PNALE |, adopted by
Ministers Council (Resolugdo do Conselho de Ministros n.o 53/2005) and published in the National
Official Journal (OJ n2 44, 3 March 2005, | Série B);

Bilateral meetings (APA/UE) for the determination of the Baseline Scenario under the CAFE program
(IA,2004);

Methodological Development Programme (PDM) under the implementation of the National
Inventory System;

UNFCCC reviews, in particular the in-depth review (September/October 2004), and the centralised
review (October 2005);

UNFCCC in-depth review of the Initial Report in May 2007, which fixed the Assigned Amount for the
first commitment period;

CLRTAP stage 3 in-depth review realised from 6-10 October 2008;

Consistency reports under the EC MMD (Dec. 280/2004/EC);

2012 technical review of the greenhouse gas emission inventory of Portugal under Decision
406/2009/EC;

UNFCCC in-depth review of the 2012 GHG inventory (24-29 September);

UNECE/CLRTAP stage 3 review (June 2013);

UNFCCC centralized reviews of the GHG inventories (2013-2016);

Effort Sharing Decision (ESD) review of the 2016 GHG inventory;

2017 and 2018 Comprehensive Technical Reviews of National Emission Inventories pursuant to the
Directive on the Reduction of National Emissions of Certain Atmospheric Pollutants (Directive (EU)
2016/2284);

UNFCCC in-depth review of the 2018 greenhouse gas emission inventory in September 2018;

2019 Review of national air pollution inventory data pursuant to the Directive (EU) 2016/2284
(NECD).

The inventory covers several gaseous air pollutants, such as GHGs emissions (not covered in this report),
carbon monoxide (CO), nitrogen oxides (NOy), sulphur oxides (SOyx), non-methane volatile organic compounds
(NMVOC), ammonia (NHs), Particulate Matter, Heavy Metals and POPs.

Emissions are estimated for each civil year from 1990 to 2018.

The inventory covers emissions occurring in the whole Portuguese territory, i.e., mainland Portugal and the
two autonomous regions of Madeira and Azores Islands. Emissions from air traffic and navigation realized
between places in territorial Portugal, including movements between mainland and islands, are also include
in national emission total.
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The economic sectors covered are the following: energy production and transformation, combustion in
industry, domestic, agriculture, fisheries, institutional and commerce sectors, transportation (road, rail,
maritime and air), industrial production and industrial and non-industrial use of solvents, waste production
(urban, industrial and hospitals solid wastes, and domestic and industrial waste water treatment),
agriculture, animal husbandry emissions, as well as emissions from forest fires and natural biogenic emissions
(memo items).

1.2 Institutional arrangements for inventory preparation

1.2.1 Institutional arrangements in place

A new legal national arrangement has been adopted (Council of Ministers Resolution no. 20/2015) in order
to take into account the recent developments at international level relating to the UNFCCC and the Kyoto
Protocol, and the new monitoring and reporting requirements provided at the EU level by Regulation (EU)
525/2013 of the European Parliament and of the Council of 21 May 2013, on a mechanism for monitoring
and reporting greenhouse gas emissions and for reporting other information at national and Union level
relevant to climate change and repealing Decision No 280/2004/EC, and the Commission Implementing
Regulation (EU) 749/2014 of 30 June 2014 on structure, format, submission processes and review of
information reported by Member States pursuant to Regulation (EU) No 525/2013 of the European
Parliament and of the Council, and the requirements under the CLRTAP and the NECD.

This national system for the inventory (SNIERPA) contains a set of legal, institutional and procedural
arrangements that aim at ensuring the accurate estimation of emissions by sources and removals by sinks of
air pollutants, as well as the communication and archiving of all relevant information.

The principal objective of the SNIERPA is to prepare in a timely manner the National Inventory of Emissions
by Sources and Removals by Sinks of Air Pollutants (INERPA), in accordance with the directives defined at
international and EC levels, in order to make easier and more cost-effective the tasks of inventory planning,
implementation and management.

SNIERPA defines the entities relevant for its implementation, based on the principle of institutional
cooperation. This clear allocation of responsibilities is essential to ensure that the inventory takes place
within the defined deadlines and complies with international requirements.

The new Council of Ministers Resolution, restructures and elaborates the previous legal framework on the
National System (SNIERPA), specifying its 4 different components:

i) a calculation and archiving system of the national inventory;
ii) the QA\QC System;

iii) the Methodological development Plan (PDM);

iv) the Archiving System.
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Council of Ministers Resolution 20/2015, of 14 April
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Figure 1-1: SNIERPA’s main elements relations

Furthermore, it identifies the several outputs and formats of reporting to the international bodies, and
specifies the functions of the entities making part of SNIERPA:

i) the coordinating entity;
ii) the sectorial Focal Points;
iii) the Entities Involved.

APA is the Responsible Body for: the overall coordination and updating of the National Emissions Inventory
(INERPA); the inventory’s approval, after consulting the Focal Points and the involved entities; and its
submission to EC and international bodies to which Portugal is associated, in the several communication and
information formats, thus ensuring compliance with the adopted requirements and directives. The Climate
Change Department (DCLIMA) is the unit responsible for the general administration of the inventory and for
all aspects related to its compilation, reporting and quality management. Data from different sources is
collected and processed by the inventory team, who is also responsible for the application of QA/QC
procedures, the assessment of uncertainty and key category analysis, the compilation of the CRF tables and
the preparation of the NIR, the response to the review processes and data archiving and documentation.

The sectorial Focal Points work with APA/DCLIMA in the preparation of INERPA, and are responsible for
fostering intra and inter-sectorial cooperation to ensure a more efficient use of resources. Their main task
includes coordinating the work and participation of the relevant sectorial entities over which it has
jurisdiction. It is also the Focal Points duty to provide expert advice on methodological choice, emission factor
determination and accuracy of the activity data used. Focal Points play a vital role in sectorial quality
assurance and methodological development. They are also responsible for the production of statistical
information and data publication that are used in the inventory estimates.

The involved entities are public or private bodies which generate or hold information which is relevant to the
INERPA, and which actions are subordinate to the Focal Points or directly to the Responsible Body.
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All governmental entities have the responsibility to ensure, at a minimum, co-funding of the investment

needed to ensure the accuracy, completeness and reliability of the emissions inventory.

Following the publication of the new Council of Ministers Resolution No. 20/2015 of 14 April, which
restructured the SNIERPA, a set of implementing procedures were agreed within SNIERPA to facilitate the
good functioning of the national system, defining in more detail some competences, such as the regularity

of the meetings and the deadlines for the information” transmission, among other issues.

The next figure presents the main entities that make part of the national system.

European and international bodies

f

INERPA

*

Responsible } AGENCIA
Entity PORTUGUESA
DO AMBIENTE

V|
Focal >~ : Involved
Points | Entities

% IFAP
NSTITUTD DA
&IMTE

NGADA Diregio-Geral de Agrcultura
Direcdo Geral das Atividades Econémicas iav & Deservolvimerto Rurel

Gabinete de Estratégia e Estudos

ERSAR

.....

Port Authorities; Regional

Other entities Directorates R.A
(scientific
institutions,
stakeholders, etc.)

GT SNIERPA

Figure 1-2: Main bodies of the national system (SNIERPA)

For the sake of efficiency, the Portuguese national system, has been broadened to include a wider group of
air pollutants than just GHG not covered by the Montreal Protocol, allowing for improvements in information
quality, as well as an optimisation of human and material resources applied to the preparation of the

inventory.
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The RCM (Council of Ministers Resolution 20/2015, of 14 April) also includes a procedure for the official
consideration of the inventory, defining, in its article 12, that the final approval of INERPA is the responsibility
of APA, after hearing the focal points (FP) and the involved entities (IE).

1.3 Inventory Preparation Process
1.3.1 Responsibility

APA is the national entity responsible for the overall coordination of the Portuguese inventory of air
pollutants emissions. According to these attributions, APA makes an annual compilation of the Portuguese
Inventory of air emissions which includes Greenhouse Gas (GHGs) and sinks, acidifying substances as well as
other pollutants. The reporting obligations to the EU and the international instances are also under the
responsibility of the APA.

The designated representative is:
Agéncia Portuguesa do Ambiente, |.P. (Portuguese Environmental Agency)
DCLIMA (Climate Change Department)
Address: Rua da Murgueira, 9/9A, 2610-124 Amadora, Portugal
Telephone: +351 21 472 82 00
Fax: +351214719074

Head of Department: Eduardo Santos — eduardo.santos@apambiente.pt

1.3.2 Overview of inventory planning

All the participating organizations represented in SNIERPA support the annual production of the national
inventories and the fulfillment of the reporting requirements.

Future planned improvements are compiled annually for each sector by the relevant inventory experts and
the inventory coordinator, having as a basis the issues raised and the recommendations from the annual
review processes and the problems identified from the application of QA/QC procedures, as well as future
new reporting obligations. All identified items are gathered in a Methodological Development Plan (PDM —
Plano de Desenvolvimento Metodoldgico) which is updated every year. Each issue identified is attributed a
priority, considering its importance from the key categories assessment, the level of uncertainty associated
and the economic and technical resources available.

Each year, typically in June according to the agreed calendar of INERPA, APA, as coordinator of SNIERPA,
organizes a kick off meeting to plan and launch, in coordination with the sectoral focal points and the involved
entities, the work for the following inventory submission(s). Bilateral meetings occur as necessary as
consequence of this meeting aiming at discussing the specific issues related to each sector and to agree on
the actions to be implemented in the framework of SNIERPA during this inventory compilation regarding the
next submission.

The following table presents the overall calendar of the INERPA’s elaboration process, which includes four
main phases: planning, compilation, QA/QC verification and improvement (PDM activities).
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Table 1.1: Calendar for the inventory process

I S O O S

May - June

June

June -
December

15 January

14 February
15 February

9 March
14 March
15 March

15 March

15 April
8/27 May

- Elaboration of QA/QC plan
- Definition/update of inventory development priorities (PDM)

Kick-off meeting of SNIERPA WG for the launch of the annual inventory work

- end September: deadline for rotine data collection/ delivery by FP and/or IE to the APA
- end October: deadline for the implementation of Methodological Development Plan (PDM) improvements

Preliminary CRF and Short NIR submission to EC (DG CLIMA) [Monitoring Mech. of GHG under EU]
Preparation of NFR submission

Official consideration/approval of the NFR submission to UNECE [CLRTAP]

Official NFR submission to NECD [EU] and UNECE [CLRTAP]

- Revision of CRF submission

- Preparation of NIR and IIR

- Circulation of NIR and IIR comments among FP and/or IE

- Deadline for NIR and IIR comments from FP and/or IE

Official consideration/approaval of the CRF and NIR submission to EC (DG CLIMA) [Monitoring Mech. of GHG under EU]
Submission of CRF and NIR (final versions) to the EC (DG CLIMA) [Monitoring Mech. of GHG under EU]
Submission of IIR to UNECE [CLRTAP]

- Implementation of QA/QC checks

Submission of CRF and NIR (final version) to the UNFCCC [UNFCCC and Kyoto Protocol]

Resubmission (if needed) of CRF and NIR (final version) to the EC and UNFCCC [UNFCCC and Kyoto Protocol]
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Inventory Planning

Inventory Planning

Inventory Compilation/

Improvement/ Verification

Reporting

Inventory Verification/
Improvement

Approval
Reporting

Inventory Verification/
Improvement

Inventory Verification
Approval
Reporting
Reporting

Inventory Verification
Reporting
Reporting

- setting of quality objectives

- identification of priorities taking into account the
latest reviews and QA/QC checks

- discussion of the QA/QC plan

- discussion and of the inventory development
priorities (PDM)

- approval of the QA/QC plan and of the PDM

- collection of activity data and EFs update

- implementation of methodological improvements
- estimation of emissions/ removals

- aplication of QA/QC checks

- uncertainty and KC assessment

- archiving of information

- preparation of submissions by the inventory team

- aplication of QA/QC checks
- implementation of corrections and late data
updates

Approval by President of APA

- aplication of QA/QC checks
- implementation of corrections and late data
updates

Approval by President of APA

- aplication of QA/QC checks including the NIR
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1.3.3 Calculation, data archiving and documentation system

The emissions calculations are performed by APA/DCLIMA. However many other institutions and agencies
contributed to the inventory process, providing activity data, sectorial expert judgment, technical support
and comments.

All calculation and reporting rely in a set of different Excel spreadsheet workbooks which had been developed
in order that all information and calculations occur automatically. The structure of the information system is
outlined in the figure below.

The information received from the several data suppliers is stored in its original format (paper or magnetic).
A copy of this information is converted into the working workbooks, where data is further processed, linkage
made and calculations performed, maintaining hence the integrity of the original data sources.

The IT system has been developed at APA to answer to the various international obligations and national
needs. At present, the different demands refer to: UNFCCC (CRF format); UNECE/CLRTAP (NFR format); NECD
Directive (NFR format); as well national needs such as the State of Environment Reports. There is
independency between emission calculations and the required structure necessary for each obligation which
allows flexibility in the inventory.

Particular attention is paid to the archiving and storing of all inventory data and supporting information. In
what refers to the maintenance of the annual inventory documentation, the information is archived in a way
that enables each inventory estimate to be fully documented and reproduced if necessary. When major
changes are done in methodology and emission factors, and particularly after a reporting cycle, the older
spreadsheets are frozen and work restarts with copies of those spreadsheets, making a clear reference to
the period when they were used. Minor corrections, which do not affect the estimations, are not stored due
to storage area limitations.

Source Data Bases

/ E Energy Statistics|

Indus trial
|E Combustion

Road Transpor'

Indus trial SW

Forest &
Forest Fires

Calculation System

UNFCC Output J ¥ X

CLRT AP Output

* NFRSinthesis
e |\
|

Figure 1-3: Electronic System Structure of the estimation and reporting system
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All the inventory material, calculation files and reported tables, as well as the underlying data, the scientific
documentation and studies used are stored and archived electronically, on a data server located at the APA
premises where the inventory team key is located. All data are backed up daily. Hence, the present system
existing in APA is considered to ensure the basic requirements/functions of an IT system: centralized data
processing and storage.

The archiving system includes also the documentation related to the explanation of the inventory
compilation and calculation process. In the latest years an effort has been made by the inventory team in
order to better document and explain the calculation process and data sources used and procedures applied
during an annual cycle for each sector. The several documents produced are stored in the inventory IT area,
enabling a smoother transmission of knowledge and facilitation the continuity of the inventory compilation
process in case of changes within the inventory team.

1.4 Geographic and sectoral coverage
The CLRTAP reporting refer presently to the new EMEP grid which covers the whole national territory.

The geographical scope of NEC Directive refer only to the Portuguese Mainland, and consequently Annex |
Emissions reporting template exclude the emissions of the Azores and Madeira.

Emissions from international maritime traffic and aircraft emissions beyond the landing and take-off cycle
are not included.

1.5 Time coverage

Emissions are estimated for each civil year from 1990 to 2018.

1.6 General overview of methodologies and data sources used

The inventory is compiled, to the extent as possible, in accordance with the recommended methodologies
from the EMEP/CORINAIR guidebook or the IPCC Guidelines. The most recent methodological guidance —
EMEP/EEA air pollutant emission inventory guidebook — 2016 and the 2006 IPCC Guidelines - have been
implemented to the extent of possible for the compilation of the Portuguese inventory.

The national inventory system for air pollutants has been continuously developed and improved in order to
include more pollutants and more complete and reliable estimates.

Default methods and emission factors used and the choice between Tier 1 and Tier 2 approaches, were
dictated, case by case, by the availability of proper background information, from national circumstances and
the availability of resources.

Table 1.2 gives an overview of the institutions and data sources providing data for the compilation of the
Portuguese emission inventories.

One of the primary sources of information used for the energy sector is the Energy Balances, produced
annually by the General Direction of Energy (DGEG). The basic information for road transport, maritime and
aviation, such as the number of vehicles, harbour statistics and aircraft landing and take-off cycles are
provided to the APA, within the SNIERPA arrangements, from different national entities, such as the Institute
of Mobility and Transports (IMT), the National Civil Aviation (ANAC), the National Ports and different sectoral
associations.

For the more recent years, data collected at APA under the European Emissions Trading Scheme (ETS) on
production data, fuel consumption, fuel energy content and emission factors are also used in the inventory
compilation.
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Data sources for the industrial sector are diverse and include: annual production data from the IAPI (INE),
ETS data, data collected from the National Pollutant Release and Transfer Register under the EC Regulation
no.166/2006, are used to develop emission factors and data collected directly from some plants or industrial
associations.

The inventory considers, both for the energy and the industrial processes sectors, individual point sources
based on detailed information, such as fuel consumption, from large point sources collected under the
framework of the European Directive on Large Combustion Plants.

The collection of data under the Large Combustion Plant Directive, the E-PRTR Regulation and Regulation
(EU) No. 517/2014 on fluorinated greenhouse gases is also under the responsibility of APA and directly
available to the inventory team.

Data sources for the agriculture sector, rely to a great extent in the information, provided by the INE, on
annual crop production and number of animals.

For the LULUCF sector, the forest areas and forest parameters are derived from national forest inventories
provided by the Ministry of Agriculture/INCF, which prepares also official information on the areas subject
to fires. The cartographic products used in the compilation of Land Use and Land Use Change, are prepared
by DGT.

Data on waste are collected annually at the APA via the Integrated System for Electronic Registry on Waste
(SIRER) in the SILIAMB electronic platform.
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Table 1.2: Main data sources used in the Portuguese inventory

IPCC Sector

Activity Data

Data Sources

1. ENERGY
1 A —Energy. Fuel Combustion
1A1 - Energy Industry

Fuel sales

1A2 - Manufacturing Industries and Construction

1A3 —Transport

1A4 —Other Sectors

1A5 —Other
1 B - Fugitive Emissions from Fuels

2-IPPU
2A- Mineral industry

2B - Chemical industry

2C - Metal industry

Fuel sales
Vehicle sales

Fuel sales
Equipments and fuel used
Fuel sales

2D - Non-energy products from fuels and solvent use

2F - Product uses as ODS substitutes

2G - Other product manufacture and use

3 - Agriculture

5 —Land Use, Land Use Change and Forestry

5 - Waste
5A—Solid Waste Disposal on Land

5B —Biological Treatment
5C—Waste Incineration
5D —Wastewater Handling

Biomass increment, Burnt area, Harvest
Land use area, LUC
Biomass increment

Amount of Waste (Municipal)
Amount of Waste (Industrial)
Amount of Waste
Amount of Waste

Industrial Production, Protein consumption

- Large Point Source Surveys (LPS)

- Large Combustion Plants (LCP)

- EDP Sustainability Annual Reports

- Energy Balance - General Directorate for Geology and Energy (DGEG)
- Autonomous Gov. of Azores

- National Statistical Institute (INE)

- European Emissions Trading Scheme - APA

- LPS, LCP, EPER/PCIP

- Energy Balance (DGEG)

- European Emissions Trading Scheme - APA

- Energy Balance - General Directorate for Geology and Energy (DGEG)
- ACAP

- ANECRA

- Road Institute (IEP)

- INE

- General Directorate of Terrestrial Transportation (DGTT)

- INAC

- Energy Balance (DGEG)

- Survey on Energy Consumption in the Residential Sector (DGEG)
- Energy Balance (DGEG)

- Energy Balance and statistical yearbooks (DGEG)

- GALP

- LPS, LCP

- CIMPOR, SECIL

- Energy Balance (DGEG)

- Portuguese Association of Producers of Bitumen Materials (APORBET)
- European Asphalt Pavement Association (EAPA)

- Technology Centre for Ceramics and Glass (CTCV)
- European Emissions Trading Scheme - APA

- Energy Balance (DGEG)

- LCP

- INE

- Energy Balance (DGEG)

- LCP

- INE

-SN

- Energy Balance (DGEG)

- Gen-Dir for Economic Activities Enterprise (DGAE)
- INE

- INE

- APIRAC

- Data from Industry Importers

- EDP, REN

- Fluorinated Gas Inquiry (APA)

- LCP

- Energy Balance (DGEG)

- GPP

- ICNF

- INE: agriculture survey

- ICNF

- COS cartography (DGT)

- ISA

APA
APA-INE
APA
APA
APA

INE

Introduction | 1-12




Informative Inventory Report - Portugal

1.7 Key source categories

Key source analysis to the 2018 Portuguese inventory estimates was conducted using Approach 1 for both
level and trend assessments, as described in the EEA Guidebook and IPCC Guidelines.

The assessment was undertaken for 2018 for all pollutants at the NFR14 code level. The pollutant-specific
key categories were identified using a predetermined cumulative emissions threshold. Key categories are
those which, when summed together in descending order of magnitude, cumulatively add up to 80 % of the
total level.

The results of the key category analysis for each pollutant are presented in the table below, which show the
contribution of the KC identified to the national total (%) and the Tier 1 identification criteria (level (L1)/trend
(T1)).

The importance of combustion sources is shown by the predominance of categories identified as key under
the En