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EXECUTIVE SUMMARY

Serbian Informative Inventory Report (lIR) and the complete set of NFR tables represent Serbian
official submission under the United Nations Economic Commision for Europe (UNECE) Convention
on Long range Transboundary Air Pollution (LRTAP). Starting from the first submission, Serbia reports
all pollutants in prescribed reporting format from 1990 as a base year to the latest inventory year.
Serbia is required to annually report data on emissions of air pollutants covered in the Convention
and its Protocols:

Main pollutants: nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOC), Sulphur
oxides (SOx), ammonia (NH3) and carbon monoxide (CO);

Particulate matter (PM): primary PM (fine particulate matter (PM2,5) and coarse particulate matter
(PM10) as well as total suspended particulates (TSPs);

Priority heavy metals (HMs); Lead (Pb), Cadmium (Cd) and mercury (Hg);
Persistent organic pollutants (POPs): Polychlorinated dibenzodioxins/dibenzofurans (PCDD/Fs),

Polycyclic aromatic hydrocarbons (PAHs), hexachlorobenzene (HCB) and polychlorinated biphenyls
(PCBs).

1. INTRODUCTION

The Republic of Serbia became a party to the Convention on Long-range Transboundary Air
Pollution (CLRTAP) and to the Protocol on Long-term Financing of the Cooperative Programme for
Monitoring and evaluation of the Long-range Transmission of Air Pollutants in Europe on 8 October
1991.

The Republic of Serbia has also ratified following protocols under the LRTAP Convention: Protocol on
Long-term Financing of the Cooperative Programme for Monitoring and evaluation of the Long-
range Transmission of Air Pollutants in Europe (EMEP), Protocol on Heavy Metals, and Protocol on
Persistent Organic Pollutants. Table 1.1 shows the status of ratification of international treaties
under the CLRTAP and status of ratification in Serbia.

Table 1. Status of ratification of international treaties under the CLRTAP

Signed by In force Ratified by
Treaty the . .
. since Serbia
Parties
Convention on Long-range Transboundary Air
Pollution (CLRTAP) 1979 1983 1991
Protocol on Long-term Financing of the Cooperative
Programme for Monitoring and evaluation of the Long- 1984 1988 2001
range Transmission of Air Pollutants in Europe (EMEP)
Protocol on Persistent Organic Pollutants 1998 2003 2012
Protocol on Heavy Metals 1998 2003 2012
Protocol to Abate Acidification, Eutrophication and
1 2

Ground-level Ozone ("Gothenburg Protocol"). 999 005 Postponed

In accordance with CLRTAP Executive Body's Decision 2002/10, on emission data reporting under the
Convention and the Protocols in force, Serbia is obliged to report on air emissions in line with
Emission Reporting Guidelines and methodology described in EMEP/EEA Emission Inventory
Guidebook 2019. Specifically, the application of annual emissions under the CLRTAP consists of the
preparation of:
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1. NFR formats (emission inventory) and
2. Informative Inventory Report (lIR).

The NFR nomenclature (CLRTAP) is consistent with the CRF nomenclature under the UN Framework
Convention on Climate Change (UNFCCC), with the overall aim of harmonization reporting formats.
The national inventory is updated annually in order to reflect the availability of new information,
sectorial improvements, implementation of higher tier (for example, Tier 2), change in methodology,
identification of time series inconsistency, the accuracy of the estimates and the reduction of the
uncertainty. Adjustments are applied retrospectively to earlier years, which accounts for any
difference in previously published data.

1.1 NATIONAL INVENTORY BACKGROUND

The present Serbian CLRTAP Inventory for the period 1990 to 2022 was compiled according to the
recommendations for inventories as set out by the UNECE Executive Body and in the EMEP/EEA
Emission Inventory Guidebook 2019.

An important pre-condition for efficient data management system and development of the
inventory is a clearly defined organization, competences and responsibilities of institutions involved
in the process of developing the inventory, which includes a number of steps to be taken in the
collection and processing of data, calculation, control and verification of emission inventories and
documentation and communication to competent international bodies.

The total emissions time series by pollutants in 1990, 1995, 2000, 2005, 2010, 2015, 2020, 2021 and

2022 in Serbia are given in table 2.

Table 2. The total emissions time series by pollutants in 1990, 1995, 2000, 2005, 2010, 2015, 2020,
2021 and 2022 in Serbia

Pollutant Unit 11990 [1995 [2000 [2005 [2010 [2015 [2020  |2021 2022
NO. kt |183.02 |151.80 |146.57 |165.28 |147.63 |145.05 |176.23 (17422  |184.92
NMVOC kt |191.20 |145.19 |148.95 |148.61 |136.15 |125.23 |136.91 |[134.79  |134.19
50, kt |576.59 |499.18 |463.12 |443.69 |40135 [362.39 (417.62 [378.53  |377.40
NHs kt |126.01 |11470 |106.86 |106.79 |9152 [85.96 |79.63 |72.23 71.02
PMas kt |54.69 [34.81 |40.03 [39.71 4258 [37.85 [57.98 |[58.90 60.23
PMio kt |73.26 |49.74 |54.12 |5434 |5658 [52.35 |7452 |76.03 78.30
TSP kt |158.16 [100.19 |87.45 |11477 (103.74 [93.10 |91.43 |92.74 94.35
BC ke |439 [273 [315 [311 (377 [332 |518  |5.45 5.78
co kt |517.88 |351.38 |400.16 |403.36 (34836 |269.34 |367.86 |364.73  |366.74
Pb t |37220 (28545 [196.72 |234.70 |105.65 |35.84 [33.01 |3831  |42.14
cd t [399 (242 [196 [188 |18 210 |277  |257 2.18
Hg t |277 215 [212 [219 [210 [1.69 |163  |1.45 1.37
As t |776 609 [558 553 [506 519 |548  |5.08 4.85
cr t |1162 686 |728 1005 |1037 |880 |11.15 |13.30 14.95
Cu t |1557 [9.99 [881 1235 [13.74 [13.77 [2245 |22.23 20.65
Ni t |1689 (995 (876 2289 |21.36 |1437 |13.48 |15.00 15.41
Se t |1774 1595 [1434 1364 |12.54 (1325 [13.22 |1214 12.15
Zn t |4985 (3040 [36.92 5470 |62.56 |48.85 |62.14 |63.23 65.36
PCDD gI-TEQ |70.46 |44.57 |[53.44 [60.13 |[58.74 |50.81 |74.22 |73.60 71.97
benzo a pyren t |1130 (677 [896 |844 [801 643 |9.89  |9.12 8.99
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benzo b ¢ 13.26 7.95 10.86 10.15 |9.15 7.17 10.79 9.52 9.36
fluoranthen

benzo k fluoranthen t 5.24 3.16 4.30 4.02 3.59 2.81 4.24 3.74 3.67
Indeno 1,2,3 pyren t 6.07 3.69 4.74 4.52 4.38 3.58 5.54 5.23 5.17
Total 1-4 PAH t 41.66 21.84 [30.37 30.49 28.47 22.69 |[33.55 30.93 30.34
HCB kg 2.87 2.50 231 2.23 2.12 2.21 2.32 2.16 2.18
PCB kg 844.22 |837.02 |816.17 |774.37 |805.48 |725.21 |733.40 |763.92 700.87

1.2 INSTITUTIONAL ARRANGEMENTS

In terms of organizational arrangements, a centralized model has been applied in Serbia. From
institutional point of view, Ministry of Environmental Protection is a National Focal Point for LRTAP
Convention, while inventory preparation is under responsibility of Serbian Environment Protection
Agency (SEPA).

SEPA undertakes all activities in preparation of NFR tables and IIR from collecting data. All data that
are necessary for preparation these tables were collected in SEPA. The main official sources of
activity data for the inventory of pollutant emissions are given in table 1.3.

Activity data provided through questionnaires completed directly by individual emission sources or
other specialized institutions are used in the development of the inventory to calculate and check
data provided by official publications.

The main official sources of activity data for the inventory of pollutant emissions are:

= The Central Bureau of Statistics that, on the basis of the statistic survey programme, collects
data on the amounts of raw materials and products relating to activities defined by the
National Classification of Business Activities;

=  The Ministry of Interior keeps databases of road and off-road vehicles.
=  SEPA that collects data from emission point sources

Activity data provided through questionnaires completed directly by individual emission sources or
other specialized institutions are used in the development of the inventory to calculate and check
data provided by official publications.

1.3 INVENTORY PREPARATION PROCESS

The process of inventory preparation has three main phases: (1) planning, (2) preparation and (3)
reporting and archiving. The preparation of the inventory includes the following three stages as
illustrated below.

I Planning

In the first stage specific responsibilities are defined and allocated: as mentioned before, the SEPA
has the overall responsibility for the national CLRTAP inventory, and also, SEPA is executive
institution for this inventory.

Planning phase includes activities related to organizational and technical aspects of inventory
preparation such as: preparation of timetable according to EMEP reporting programme, preparation
a schedule of data collecting and data analysis activities, data quality control and quality assurance
activities, review of existing/updated reporting guidelines and guidebooks, review of emission
factors and analysis of recommendations for inventory improvement from previous submissions or
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gave by expert review teams if such exists.

In accordance with Air Pollution Studies No. 15, Guidelines for Estimating and Reporting Emission
Data under the Convention on Long-range Transboundary Air Pollution8, TFEIP, 2003 each Party
should submit to the LRTAP Convention data on emissions in electronic format as follows:

= Each year until 15 February Parties should submit complete inventory with information on
air emissions listed in Part B, and for all sectors listed in Annex Il of reporting guidelines in
the calendar year which ends 13 months before aforementioned,

= Every fifth year, starting from year 2000, until 15 February information on emissions from
Large Point Sources. i.e. sources which emit more than 500 tonnes of SO2, NOx, NMVOC-a or
total suspended particles (TSP).

= Every fifth year until 15 February information on emission projections and activity data
projections for years 2010, 2015, 2020, 2030 and 2050.

=  Every fifth year, starting from 1990, until 1 March Parties should submit in electronic format
spatial distribution of emissions in EMEP grid 50x50

= Each year until 15 March, starting from 2007, Parties should submit Informative Inventory
Report.

Detailed and updated information related to deadlines and scope of reporting are available on
official EMEP9 /CEIP10 web page — www.ceip.at/.

Inventory preparation

Inventory preparation phase includes identification and updating of emission sources according to
Nomenclature for Reporting, collection and processing of activity data, emission calculation and
recalculations if necessary, filling the database and preparation of report and tables. In the second
stage, the inventory preparation process, SEPA collect activity data and all other relevant
information needed for estimating emissions. SEPA is also responsible for methodological choices
due to data availability.

Inventory management

For the inventory management a reliable data management to fulfill the data collecting and
reporting requirements is needed. As mentioned above, data collection is performed by the SEPA.

Data management is carried out by using MS Excel spreadsheets, which is a very flexible system that
can easily be adjusted to new requirements.

The data is stored on a central network server for National Registers of Polluters in SEPA premises.
1.4 METHODS AND DATA SOURCES

Methodologies

Emission estimates were prepared using the methodology agreed upon by the Executive Body -
EMEP/EEA air pollutant emission inventory guidebook — 2019. Further, other internationally applied
methodologies and guidelines including National PRTR register and Intergovernmental Panel on
Climate Change (IPCC) Guidelines were used.

Emissions from road transport are calculated using application COPERT 5 version 5.2.2 that contains
activity data on vehicle fleet and procedures for emissions calculation from road transport.

In combination with software tools, EMEP/EEA methodology aims to obtain consistency,
completeness, comparability and transparency of the emissions estimates utilizing two basic
methodological approaches:
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=  "Bottom-up", where total emissions from defined territory are determined by summing the
measured/estimated emissions from all individual sources on defined territory. In case when
one or more sources are missed out inventory is incomplete which leads to lower level of
emissions.

=  "Top-down" where total emissions from defined territory are determined from aggregate
statistical data (for instance total fuel consumption or cement production) and average
emission factors that give the best estimation of activities (sectors) under consideration.

Due to evident advantages and shortcomings of both approaches inventory agency in practice utilize
both of them with emphasis on achieving a balance between resources available and quality of
estimations.

Emissions are calculated on the base of the standard methods and procedures of EMEP/EEA Air
Pollutant Emission Inventory Guidebook “Technical Guidance to Prepare National Emission
Inventories” (2019).

Emission factors used are default except for coal (lignite), which is the most important fuel in Serbia
to obtain, primarily electricity in large thermo-power plants, but also for heat and steam production
in communal and industrial thermo plants.

During 2016 a detailed analysis of available data concerning the use of coal (lignite) in electricity and
heat production, as well as the technical characteristics for coal has been carried out. It was found
that the amount of sulfur in lignite is around 0.5%, but net calorific value is rather low, ranging
between 6,000 - 7,000 kJ/kg of fuel.

Based on the available data, national emission factor for lignite was calculated and average value is
1350 g/GlJ. Default value for this type of fuel in EMEP/EEA emission inventory guidebook 2019 is
1680 g/GlJ.

Also new elementary lignite analysis was performed for the period 2015 — 2022 based on which a
new national emission factor for this period was calculated and average value is 1162 g/GJ.

The levels of methods used for the different NFR sectors are given in table 3.

Table 3. The levels of methods used for the different NFR sectors:

Public electricity and heat production, Petroleum refining Tier 1
Iron and steel, Non-ferrous metals, Stationary combustion in manufacturing industries and
construction: Other

Civil aviation (domestic, LTO), International aviation (LTO) Tier 1
Vehicles, Road transport: Gasoline evaporation, Road vehicle tire and brake wear, Road

Tier 2

COPERT
surface wear
Railways Tier 1
National navigation (Shipping) Tier 1
Commercial / institutional: Stationary, Residential: Stationary plants Tier 1
Coal mining and handling, Oil — Exploration, production, transport, Refining/storage,
Distribution of oil products Tier 1
Natural gas Tier 1
Venting and flaring Tier 1
Cement production Tier 1
Lime production Tier 1
Asphalt roofing Tier 1
Road paving with asphalt Tier 1
Quarrying and mining of minerals other than coal, Construction and demolition, Storage,
handling and transport of mineral products, Other Tier 1
Ammonia production Tier1
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Nitric acid production Tier 1
Other chemical industry Tier 2
Iron and steel production, Aluminium production, Copper production, Lead production,

Other metal production (Magnesium production) Tier 2
Pulp and paper Tier 1
Food and drink Tier 2
Wood processing Tier 1
Consumption of persistent organic pollutants and heavy metals Tier 1
Decorative coating application, Industrial coating application Tier 2
Degreasing, Dry cleaning

Chemical products Tier 2
Printing, Domestic solvent use including fungicides

Other product use Tier 2
Dairy cattle on slurry, Cattle non-dairy, Sheep Goats, Horses, Swine, poultry Tier 1
Synthetic N-fertilizers Tier 1
Solid waste disposal on land Tier 1
Waste water handling Tier 1
Cremation Tier 1
Forest fires Tier 1

Official data sources

Activity data needed for emissions calculation are extracted from regular publications and databases
of Central Bureau of Statistics and other relevant governmental organizations and ministries. For
particular sub-sectors and source categories, more detailed data are required then those published
in official statistical reports, such as disaggregated energy balance, vehicle fleet etc. Beside official
publications inventory agency sent questionnaires directly to some of the Large Point Sources asking
for activity data which they use for emissions calculations in order to check consistency of data
provided by different sources.

1.5 KEY CATEGORIES

The identification of key categories is described in the “EMEP/EEA air pollutant emission inventory
guidebook 2019” (EEA 2019)". It stipulates that a key category is one that is prioritised with-in the
national inventory system because its is significantly important for one or a number of air pollutants
in a country's national inventory of air pollutants in terms of the absolute level, the trend, or the
uncertainty in emissions (EEA 2019).

Furthermore, it is good practice to identify the national key categories in a systematic and objective
manner. This can be achieved by a quantitative analysis of the relationship between the magnitude
of emission in any year (level) and the change in emission year to year (trend) of each category’s
emissions compared to the total national emissions;

To focus the available resources for improvement in data and methods on categories identified as
key. The identification of key categories in national inventories enables the limited resources
available for preparing inventories to be prioritised; more detailed, higher tier methods can be
selected for key categories. Inventory compilers should use the category specific methods presented
in sectoral decision tress in the sectoral volumes;

The analysis should be performed at the level of NFR categories or subcategories at which the
guidebook methods and decision trees are provided in the sectoral volumes. Where possible, some
categories should be disaggregated by main fuel types that each air pollutant emitted from each
category should be considered separately;
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For each key category, the inventory compiler should determine if certain subcategories are
particularly significant usually, for this purpose, the subcategories should be ranked according to
their contribution to the aggregate key categories. Those subcategories that contribute together
more than 60% to the key category should be treated as particularly significant. It may be
appropriate to focus efforts towards methodological improvements of these most significant
subcategories.

All notations, descriptions of identification and results for key categories included in this chapter are
based on the latest Inventory Guidebook (EEA 2019).

The identification includes all NFR categories and all reported gases
S02, NOx, NMVOC, NH3, CO

PM: TSP, PM10, PM2.5

HM: Cd, Hg, Pb

POP: PAH, PCDD/F, HCB, PCB

Used methodology for identification of key categories: Approach 1

The methodology follows the IPCC approach to produce pollutant-specific key categories and covers
for both level and trend assessment. In Approach 1, key categories are 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 suggested aggregation level of analysis for Approach 1 provided in Table 2-1 of Chapter 2 of the
EMEP/EEA emission inventory guidebook 2019 was used. No special considerations like
disaggregation to main fuel types have been made. For reasons of transparency, the same level of
aggregation for all pollutants was used.

The presented key category analysis was performed by the SEPA with data for air emissions of the
submission 2022 to the UNECE/LRTAP. For all gases a level assessment for all years 1990 (base year)
and 2022 (last year), as well as a trend assessment for 1990 to 2022 was prepared.

In the following tables are presented important sources for many pollutants, separately key
categories by sectors.

1.A Combustion Activities
Table 4. Sources for pollutants, separately key categories by sectors.

1.A Combustion Activities is the most important sector for emissions reported to UNECE.
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1Ala Public electricity and heat production

1A1c Manufacture of solid fuels and other energy industries

1A2a Stationary combustion in manufacturing industries and construction: Iron and steel

1A2c Stationary combustion in manufacturing industries and construction: Chemicals

1A2e Stationary combustion in manufacturing industries and construction: Food processing, beverages and tobacco
1A2f Stationary combustion in manufacturing industries and construction: Non-metallic minerals

1A2gvii Mobile Combustion in manufacturing industries and construction: (please specify in the IIR)

1A2gyviii Stationary combustion in manufacturing industries and construction: Other (please specify in the IIR)
1A3bi Road transport: Passenger cars

1A3bii Road transport: Light duty vehicles

1A3biii Road transport: Heavy duty vehicles and buses

1A3bv Road transport: Gasoline evaporation

1A3bvi Road transport: Automobile tyre and brake wear

1A4ai Commercial/institutional: Stationary

1A4bi Residential: Stationary

1A4cii Agriculture/Forestry/Fishing: Off-road vehicles and other machinery

1.B Fugitive emissions

1Bla Fugitive emission from solid fuels: Coal mining and handling
1B1b Fugitive emission from solid fuels: Solid fuel transformation
1B2av Distribution of oil products

2. Industrial processes and product use

2A2 Lime production

2A5a Quarrying and mining of minerals other than coal
2B10a Chemical industry: Other (please specify in the IIR)
2C1 Iron and steel production

2C7a Copper production

2D3a Domestic solvent use including fungicides

2D3b Road paving with asphalt

2D3h Printing

2D3i Other solvent use (please specify in the IIR)

2H1 Pulp and paper industry

2H2 Food and beverages industry

2K Consumption of POPs and heavy metals (e.g. electrical and scientific equipment)

3. Agriculture

3Bla Manure management - Dairy cattle

3B1b Manure management - Non-dairy cattle

3B3 Manure management - Swine

3B4gi Manure mangement - Laying hens

3Dal Inorganic N-fertilizers (includes also urea application)

3Dc Farm-level agricultural operations including storage, handling and transport of agricultural products
3F Field burning of agricultural wastes

4, Waste

5A Biological treatment of waste - Solid waste disposal on land

5Clbv Cremation
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5. Memo item

11B Forest fires

1.6.QA/QC AND VERIFICATION METHODS
Quality management system

SEPA is responsible for the preparation of GHG and air pollutant inventory under UNECE/CLRTAP and
UNFCCC.

SEPA is also responsible for coordination and implementation of QA/QC activities for the national
inventories. A quality manger is in place.

The QA/QC plan is an internal document to organize, plan and implement QA/QC activities. Once
developed for the next submission, it is referenced and used in subsequent inventory preparation, or
modified as appropriate.

National QA/QC Plan includes following elements:

. Responsible institutions;

. Data collection;

. Preparation of inventory;

. QC Procedures;

. QA Procedures and Verification;

o Uncertainty evaluation;

o Organisation of the activities in quality management system;
. Documentation and archiving.

Institutional arrangements within the SEPA regulate the responsibilities of all engaged institutions
for implementation of the requirements of the National QA/QC Plan.

The QC procedures are performed by experts, who are directly involved in the process of
preparation of inventory with their specific responsibilities.

The QC experts are responsible for activity data provision, involved in the choice of method and
selection of emission factors, and preparing the sector inventories (including preparation of
reporting tables and respective chapters from the national reports).

All institutions — data providers, are responsible for quality of information, which are necessary for
preparation of national emission inventories.

Quality Assurance (QA) is a planned system of review procedures conducted by personnel not
directly involved in the inventory compilation/development process. The quality assurance process
includes expert review was conducted in two stages: a review of the initial set of emission estimates
and, a review of the estimates and text of the Inventory Report.

The QA procedures include the following checks:

. Transparency means that Parties should provide clear documentation and report a level of
disaggregation that sufficiently allows individuals or groups other than the designated emission
expert or the compiler of the inventory or projection to understand how the inventory was compiled
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and assure it meets good practice requirements. The transparency of reporting is fundamental to
the effective use, review and continuous improvement of the inventory and projection;

. Consistency means that estimates for any different inventory years, gases and source
categories are made in such a way that differences in the results between years and source
categories reflect real differences in emission estimates. Annual emissions, as far as possible, should
be calculated using the same method and data sources for all years, and resultant trends should
reflect real fluctuations in emissions and not the changes resulting from methodological differences.
Consistency also means that, as far as practicable and appropriate, the same data are reported
under different international reporting obligations. For projections, consistency means that a year of
the submitted inventory is used as a basis;

o Comparability means that the national inventory and projection is reported in such a way
that allows it to be compared with other Parties. This can be achieved by using the reporting
templates and through the use of the harmonized Nomenclature for Reporting (NFR);

. Completeness means that estimates are reported for all pollutants, all relevant source
categories and all years and for the entire territorial areas of Parties covered by the reporting
requirements set forth in the provisions of the Convention and its protocols;

. Accuracy means that emissions are neither systematically overestimated nor
underestimated, as far as can be judged. This implies that Parties will endeavour to remove bias
from the inventory estimates and minimize uncertainty.

For 2020 submission the QA procedures are implemented by sector experts within the SEPA, who
are not directly involved in the preparation of inventory.

Information of the QA/QC activities
The cycle of QA/QC activity for inventory consists of the following steps:

1. The QA/QC Manager prepares a Plan for implementation of QA/QC activities for the current
submission. The checklists with all specific QA/QC procedures are part of the plan;

2. The plan for QA/QC is sent to all engaged QC and QA experts for implementation;

3. In the process of preparation of inventory the QC experts (activity data provider and SEPA’s
experts) apply each of the specific procedures set in the checklist for each of the sources categories
they are responsible for.

4. The QA/QC Manager coordinates the exchange of the check lists between the QC experts for
correction of the findings with input data for calculation of emissions (activity data and EF).

5. The QA/QC Manager send to the QA experts the prepared by SEPA’s expert and/or external
consultants CRF/NFR tables and respective chapters from NIR/IIR;

6. The QA/QC Manager coordinate the exchange of the check lists between the QA experts and
SEPA’s expert and/or external consultants for correction of the findings with quality of the inventory
(CRF/NFR and NIR/IIR);

7. The QA/QC Manager prepares a summary of the results from implemented QA/QC checks.
8. The QA/QC Manager prepares an attendant file for implemented procedures;

9. The QA/QC Manager is responsible for documentation and archiving of all documents, related to
perform QA/QC procedures, and archiving of inventory in SEPA.

10
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QA/QC activities of data provider

Based on the National QA/QC Plan each of the institutions has nominated experts, responsible for
preparation of the required information as well as for implementation of QA/QC procedures.

The QC experts are all experts from the institutions, who are providing data for preparation of
national emission inventories.

All institutions are responsible for quality of information. The institutions are obligated to implement
all requirements of the international and national standards for collection, processing and provision
of activity data from them competence.

Table 5. QA/QC and verification methods

QC checks / reviews QC others (Correction)
Activity Expert Period / el .
name deadline T Deadline
other person
DATA COLLECTION ACTIVITIES
Until the
Checks all input data for emission calculations Andjelka beginning of
properly referenced Radosavljevic December Nebojsa Redzic | Decem ber
Andjelka
Check availability of literature material Radosavljevic Nebojsa Redzic
ACTIVITY DATA ENTRY IN DATABASES AND EMISSION CALCULATION
Check criteria for selection of activity data,
emission factors and other necessary parameters | Andjelka
for emissions calculation Radosavljevic | December Nebojsa Redzic | December
Cross-check descriptions of input data and the
emission factors with information about Andjelka
categories Radosavljevic | December Nebojsa Redzic | December
Check the correctness of interpretation and use
of Andjelka
activity data and emission factors Radosavljevic December Nebojsa Redzic | December
Check that the parameters and units are Andjelka
accurately recorded Radosavljevic | December Nebojsa Redzic | December
Andjelka
Check that used appropriate conversion factors Radosavljevic December Nebojsa Redzic | Decem ber
Check whether the unit is properly marked in the | Andjelka
worksheets Radosavljevic | December Nebojsa Redzic | December
Check the consistency of data between the Andjelka
categories Radosavljevic December Nebojsa Redzic | December
Identified e.g. activity data common to several Andjelka
categories Radosavljevic | December Nebojsa Redzic | December
Andjelka
Check the consistency of the activity data Radosavljevic | December Nebojsa Redzic | December
Check the consistency of time series of input Andjelka
activity data for each category Radosavljevic December Nebojsa Redzic | December
DATABASES ITEMS
Check whether all the categories covered by the
emission sources that exist in the country, if not
whether there are marked with the appropriate Andjelka
notation key (,NO“) Radosavljevic December Nebojsa Redzic | December
Check whether there is double counting, i.e. Andjelka
duplication of entries Radosavljevic | December Nebojsa Redzic | December
Check out the use of units and all necessary Andjelka
conversions of the same Radosavljevic | December Nebojsa Redzic | December
Used to check the consistency of data on Andjelka
activities Radosavljevic December Nebojsa Redzic | December
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for each pollutant within each category.
Check the correctness of the emissions Andjelka
calculation Radosavljevic | December Nebojsa Redzic | December
Andjelka
Check the consistency of trends Radosavljevic | December Nebojsa Redzic | December
PREPARING IIR (INFORMATIVE INVENTORY REPORT)
Andjelka 10. February to the 14th
Check the values in the text and excel tables Radosavljevic | 14th March Nebojsa Redzic | March
Andjelka 10. February to the 14th
Check out the Figures Radosavljevic 14th March Nebojsa Redzic March
ARCHIVING
Andjelka
Archiving Excel Table Radosavljevic | from April -...
Andjelka
Archiving of data sources Radosavljevic | from April -...
Andjelka
Archiving IIR Radosavljevic | from April -...

1.7 GENERAL UNCERTAINTY EVALUATION

The overall uncertainty is closely related to the emission sources data uncertainty (fuels, activities,
processes, etc.) and to the emission factor uncertainty.

The same team in SEPA, which is dealing with GHG inventory, is also responsible for preparation of
UNECE/CLRTAP inventory. At the moment tier 1 uncertainty analysis is implemented in the GHGs
inventory under UNFCCC.

For UNECE/CLRTAP a quantitative estimate of inventory uncertainty for each source category and for
the inventory in total will be presented in the next submissions.

1.8 GENERAL ASSESSMENT OF COMPLETENESS

According to reporting guidelines, in cases when methodological and data gaps exist in the
inventory, parties to the Convention are required to inform and explain in a transparent manner the
reason of their appearance, also the emission of certain emission sources from the inventory. To
accomplish this, Parties have to use designated notation keys, Explanation of the meaning and the
purpose of notation keys are presented in the following subchapter.

The emission data presented in this report were compiled according to the Guidelines for Reporting
Emission Data approved by the Executive Body for the UNECE/LRTAP Convention.

The inventory is complete with regard to reported gases, reported years and reported emissions
from all sources, and also complete in terms of geographic coverage. All relevant pollutants are
covered by the Serbian inventory and are reported for the years 1990-2022.

Notification keys are used according to the Guidelines for Estimating and Reporting Emission Data
under CLRTAP to indicate where emissions are not occurring in Serbia, where emissions have not
been estimated or have been included elsewhere as suggested by EMEP/EEA emission inventory
guidebook 2019. The main reasons for different allocations to categories are the allocation in
national statistics, insufficient information on the national statistics, national methods, and the
impossibility to disaggregate emission declarations.
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Table 6. Notification keys used in NFR emission tables for sectors and sub-sectors

Notification | Meaning Purpose
key
NO Not occurring | For activities or processes which do not exist in Republic of Serbia/ for
emissions by sources of compounds that do not occur for a particular
compound or source category;
NE Not estimated | Where emission occur, but have not been estimated or reported
NA Not applicable | When activity or process exist, but it is assumed that they do not result with
emission / Is used for activities which are believed to result in emission which
are insignificant to national totals;
IE Included Where emissions for mentioned activity or process are calculated and
elsewhere included in inventory, but did not separately presented for this source
category / For emissions of pollutants which are calculated, but included
elsewhere from expected source category in the inventory;
C Confidential For emissions by sources of compounds which could lead to the disclosure of
confidential information
NR Not relevant According to paragraph 9 in the Emission Guidelines, Emission inventory

reporting should cover all years from 1980, Onwards, if data are available,
Where emissions are not strictly required by the different Protocols, e.g. for
some parties emissions of NMVOC prior to 1988

Table 7. Sources reported as "NE"

NFR code Substance(s) Reason for not estimation
1Ala All relevant No available data for Hard coal from
1992-1999 and from 2010-2022
1A1la All relevant No available data for Light oil-gas oil
from 1990-2004
1Ala All relevant No available data for Biomass from
1990-2006
1A1b All relevant No available data from 1990 - 1999
1A2c All relevant No available data for Combustion in
industry using liquid fuels for 1990 and
from 1993-2007
1A2c All relevant No available data for Combustion in
industry using biomass from 1990-2007
1A2d All relevant No available data for Combustion in
industry using liquid fuels from 1990-
2007
1A2d All relevant No available data for Combustion in
industry using biomass from 1990-2007
and for year 2011
1A2d All relevant No available data for Combustion in
industry using Solid fuels for 2014
1A2e All relevant No available data for Combustion in
industry using liquid fuels from 1990-
2007
1A2e All relevant No available data for Combustion in
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industry using biomass from 1990-2007

1A2f All relevant No available data for Plaster (gypsum)
manufacture for 1993 and from 2004-
2022
1A2f All relevant No available data for Fine ceramic
materials from 2016-2022
1A2f All relevant No available data for Roadstone coating
(asphalt) plants for 1994
1A2gvii All relevant No available data for Diesel from 1990-
2006
1A2gvii All relevant No available data for Gasoline: four-
stroke 1990-2006
1A2gviii All relevant No available data for Hard coal from
1991-2004, for 2008, 2011, 2012 and
from 2014-2022
1A2gviii All relevant No available data for Brown coal from
1990-2004
1A2gviii All relevant No available data for Gaseous fuels
from 1991-2004
1A2gviii All relevant No available data for Heavy Fuel Qil
from 1991-2004
1A2gviii All relevant No available data for Light oil-gas oil
from 1990-2004
1A2gviii All relevant No available data for Biomass for all
years except 2006 and 2007
1A2gviii All relevant No available data for Other Biomass
from 1990-2007
1A4ai All relevant No available data for Gaseous fuels
from 1990-2007
1A4ai All relevant No available data for Liquid fuels from
1990-2007
1A4bi All relevant No available data for Other Liquid Fuels
from 1990-2006
1A4bi All relevant No available data for Gaseous Fuels for
1990 and 1991
1A4ci All relevant No available data for Gaseous fuels
from 1990-2006
1A4ci All relevant No available data for Liquid fuels from
1990-2006
1A4ci All relevant No available data for Biomass from
1990-2007
1A4ci All relevant No available data for Hard Coal and
Brown Coal from 2013 - 2016
1A4cii All relevant No available data for Diesel-Agriculture
from 1990-2006
1A4cii All relevant No available data for LPG from 1990-
2006
1A4cii All relevant No available data for Gasoline: four-

stroke from 1990-2006 and from 2013-
2022

14




Republic of Serbia Informative inventory report to LRTAP convention for 2024

1B1c All relevant No available data
1B2c All relevant No available data for Flaring in oil
refineries 1990-1999
1B2d All relevant No available data
2A6 All relevant No available data
2B10a All relevant No available data for Urea for 2010
2B10a All relevant No available data for Ethylene from
1993-1995
2B10a All relevant No available data for Polyethylene Low
Density from 1993-1995
2B10a All relevant No available data for Polyethylene High
Density from 1993-1995
2B10a All relevant No available data for Styrene from
1990-1999 and from 2014-2022
2C7a All relevant No available data for Secondary copper
production from 1990-1999
2L All relevant No available data
3Da2a All relevant No available data
3Da2b All relevant No available data
3Da2c All relevant No available data
3Da3 All relevant No available data
3Da4 All relevant No available data
3Db All relevant No available data
3Dd All relevant No available data
5B1 All relevant No available data
5B2 All relevant No available data
5C2 All relevant No available data
5D2 All relevant No available data from 1990-2003
5E All relevant No available data

Table 8.Explanation of the notation key "IE"

NFR code Substance(s)
1A3di(ii) All relevant
1A3eii All relevant
1A4aii All relevant
1A4bii All relevant
1A4ciii All relevant
1A5a All relevant
1A5b All relevant

NOx, NMVOC,

2A1 SOx, CO, HMs

and POPs

(except PCBs)

2A2 NOx, SOx, CO
2A3 NOx, SOx, CO
2B10b All relevant
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Table 9. Sources reported as "NO"

NFR code Substance(s)
1A3 All relevant
1A3ai(ii) All relevant
1A3di(i) All relevant
1A3ei All relevant
1A5c All relevant
2B3 All relevant
2B5 All relevant
2B6 All relevant
2B7 All relevant
2C2 All relevant
2C7b All relevant
2C7c All relevant
2C7d All relevant
2G All relevant
2H3 All relevant
pl| All relevant
3B4a All relevant
3B4f All relevant
3B4h All relevant
3| All relevant
5C1la All relevant
5C1bi All relevant
5C1bii All relevant
5C1biii All relevant
5C1biv All relevant
5C1bvi All relevant
5D3 All relevant
6A All relevant
6B All relevant
11A All relevant
11C All relevant
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2. EXPLANATION OF KEY TRENDS

This chapter gives an overview of the methodology for the key source analysis by observed
pollutants, the results of key sources analysis with an overview of the change in share from 1990 to
2022, then overview of direct emissions of large point sources in Serbia.

2.1. The methodology for key source analysis

The methodology used to identify key source categories of individual pollutant follows the quantita-
tive Approach 1 described in the IPCC Good Practice Guidance and Uncertainty Management in
National Greenhouse Gas Inventories. In Approach 1, key categories are identified using a
predetermined cumulative emissions threshold. Key categories are those which, when summed
together in descending order of magnitude, cumulatively add up to 90 % of the total.

2.2. Key source analysis

The analysis of key sources in Republic of Serbia includes all pollutants under CLRTAP and associated
protocols: pollutants which causes acidification, eutrophication and ground-level ozone (SO,, NOy,
CO, NMVOC and NHjs), particles (TSP, PMio and PM,s), heavy metals (Pb, Cd and Hg), other heavy
metals (As, Cr, Cu, Ni, Se and Zn) and persistent organic pollutants (benzo(a) pyrene, benzo(b)
fluoranthene, benzo(k) fluoranthene, Indeno (1,2,3-cd) pyrene, total PAHs, PCDD/PCDF and PCB).
National emissions have been disaggregated into the categories according to required reporting
format (NFR).

SEPA conducted key source analysis. Here are presented the most important sources for each
pollutant separately.
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Table 10. Summary of key and main sources and their contributions to overall pollutant emissions and percentage of emission change

% Contributions to pollutant totals for key categories (cumulative 80%)
NFR Code NFR Categooy PAHs
" PCDD/
NOx [NmMvod] sox | NHs | PMas | PMy | TSP | BC co Pb cd Hg As cr cu Ni Se zn | pipp |penzota be”)m(b be")m(k ('zdze';” Total 1-[ HCB | PCBs | sumofkcw | o
rene| a1 Contributi
)Py fluorant | fluorant | cd) ontributions
LA TAJLAJTAILAJTAJLAJTAJLAJTAJLAJTAJLA|JTA|LA|JTAJLA|JTAJLA|TAJLA|TA|JLA|TAJLA|TAJLA|TA| LA TAI LA TAI LA TAI LA TAJ LA TAJ LA TAILAITAJLAJTAJLAJTAJLAJTAJLAJTA|LA|TA
1A1a Public e.leclnclly and heat o1 o 5
production
1A1b Petroleum refining
1A1¢ Manufacture gf SO|Id‘fUE\S and
other energy industries
A28 Stationary combustion in
industries and
1A2b Stationary combustion in
manufacturing industries and
LAze Stationary combustion in
industries and
182d Stationary combustion in
manufacturing industries and
1A2e Stationary cgmpusnon in
manufacturing industries and
1n2t Stationary combustion in
industries and
Mobile Combustion in
Lhzguil manufacturing industries and
Jy- Stationary combustion in
industries and
1A3ai() International aviation LTO (civil)
1A3aii() Domestic aviation LTO (civil)
- A3bi Road transport: Passenger cars
1A3bii Road transport: Light duty
vehicles
LA3biii Road transport: Heavy duty
vehicles and buses
1A3biv Road transport: Mopeds &
motorcycles
1A3by Road transport: Gasoline
evaporation
L A3bu Road transport: Automobile tyre
and brake wear
1A3bvii Road transport: Automobile road
abrasion
1A3¢ Railways
1A3di(ii) International inland waterways
1A3dii National navigation (shipping)
L Agei Pipeline transport
1A36ii Other (please specify in the IIR)
1A4ai Commercialfinstitutional:
Stationary
. i ituti I:
1Agaii Commercialfinstitutional: Mobile
1A4bi Residential: Stationary
1Adbii Res\de.mlalr HOL:ISehO\d and
gardening (mobile)
1Mdci Agriculture/Forestry/Fishing:
Stationary
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% Contributions to pollutant totals for key categories (cumulative 80%)
NFR Code NFR Categooy PAHs
) PCDD/ Ind
NOx [NMvod] sox | NHs | PMas | PMi | TSP BC co Pb cd Hg As cr cu Ni Se zn | oipr [penzo] oo [PenEet (; ;"am Total 1-| HCB | PCBs | sum ofkc % Rank
) pyrene| - 4 Contributions
fluorant | fluorant | cd)
LA|TAJLAITAJLAITAILAJTAILAJTAILA|TAJLA|TAJLAITA|LAITAJLAJTAILA|TAJLA|TAJLAITAJLAITAJLAJTAILA|TAILAITAJLAITAILAITAJLAITAILAJTAILAJTAILAITAJLAITA|LAITA|LAITA
A Agriculture/Fores try/Fis hing: Off-
road vehicles and other
i Agriculture/Fores try/Fishing:
National fishing
Other stationary (including
1A5a military)
o Other, Mobile (including military,
land based and recreational
B1a Fugitive emission from solid _
fuels: Coal mining and handling
Fugitive emission from solid
B1b fuels: Solid fuel trar
To1c Other fugitive emissions from
solid fuels
Fugitive emissions oil
1B2ai Exploration, production, transport,
Boay |Fugitive emissions oil: Refining /
storage
Looay Distribution of oil products
1B2b Fugitive emissions fr:m natural
a Lction
ooe Venting and flaring (oil, gas,
combined oil and gas)
T82d Other fugitive emissions from
energy production
AL Cement production 5 N s 18
a2 Lime production
o Glass production . . T
Quarrying and mining of
2n5a minerals other than coal 10 10 20 14
2A5b Construction and demolition
opse Storage, handling and transport
of mineral products
oro Other mineral products (please
specifyin the IIR)
281 [Ammonia production
a2 Nitric acid production
53 Adipic acid production
- Carbide production
oo Titanium dioxide production
o Soda ash production
Chemical industry: Other
2B10a (please specifyin the IIR)
28100 Storage, handling and transport
of chemical products (please
2c1 Iron and steel production 5 49 94 60 65 84 39 87 48 99 85 82 99 897 1
ooz Ferroalloys production
ca Aluminium production

19



Republic of Serbia Informative inventory report to LRTAP convention for 2024

% Contributions to pollutant totals for key categories (cumulative 80%)
NFR Code NFR Categooy PAHs
" PCDD/
NOx |NMvod] sOx | NHs | PMos | PMy | TSP [ BC | co | Pb cd Hg As cr cu Ni Se [ ooor penzo be”)m(b be”)u’(k (';d;g" Total 1-| HCB | PCBs | sumofkess | oo
) pyrene| " 4 Contributions
fluorant | fluorant] cd)
LA TAJLAJTAJLA|TAJLAJTAJLAJTAJLAJTAJ LA TAJLAJ TAJLAJTA LA TAJ LA TAJLAJ TAJLAJTAJ LA TAJLAJ TAJLAJ TAJ LA TAJ LA TAJ LA TAJLAJ TAJLAJTAJLAJ TAJLAJ TAJ LA TAJ LA TA| LA| TA

2ca Magnesium production
2c5 Lead production
2c6 Zinc production
ac7a  |COPPErproduction 63 34 57 154 3
2C7b Nickel production

Other metal production (please
2c7¢ specifyin the IIR)
2c7d Storage, handling and transport

of metal products

Domestic solvent use including
2b3a fungicides 18 18 15
203b Road paving with asphalt 7 13 28 15 63 10
203¢ Asphalt roofing
2D3d Coating applications
2D3e Degreasing
203f Dry cleaning
2D3g Chemical products
PISCTO W 10 10 20

Other solventuse (please
2D3i specifyin the IIR) 6 43 12 6 20 21 108 5
26 Other product use (please

specifyin the IIR)
2HL Pulp and paper industry 13 11 4 11 20 69 8
2H2 Food and beverages industry 16 16 17
2H3 Other industrial processes

(please specifyin the IIR)
21 'Wood processing
23 Production of POPs
2K Consumption of POPs and heawy] 23 89 113 4

metals
oL Other production, consumption,

storage, transportation or
3B1a Manure management - Dairy 16 2 38 13

cattle
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% Contributions to pollutant totals for key categories (cumulative 80%)

NFR Code NFR Categooy PAHs
' PCDD/
NOx |NMvod] sOx | NHs | PMas | PMy | TSP [ BC | co | Pb cd Hg As cr cu Ni Se [ oeor penzo be”)u’(b be”)m(k g";g" Total 1-| HCB | PCBs | sumofkews | oo
) pyrene| " 4 Contributions

fluorant | fluorant] cd)
LA| TA[LA| TAl LA TA LA TAJ LA TA| LA TA| LA TAf LA TA LA TA| LA TAf LAJ TAJ LA| TA| LA TA| LAf TAJ LA TA| LA| TA| LA TAJ LA TA| LA| TA| LA TA[ LA[ TAJ LA TA| LA| TA[ LA TA[ LA TA| LA TA

Manure management - Non-dairy|

3B1b cattle 9 8 16 16
382 Manure management - Sheep
383 Manure management - Swine 35 10 45 12
3842 Manure management - Buffalo
3B4d Manure management - Goats
3B4e Manure management - Horses
3Baf Manure management - Mules
and asses
. Manure mangement - Layin,
3B4gi 9 ving 6 7 13 19
hens
384gii Manure mangement - Broilers
3B4giii Manure mangement - Turkeys
384giv Manure management - Other
poultry
3B4h Manure management - Other

animals (please specifyin IIR)

I ic N-fertili incll
3pat Inorganic e¢ |Z§rs (includes 79 10 %0 7
also urea application)

'Animal manure applied to soils

3Da2a
3pazb Sewage sludge applied to soils
3pa2c O!her organic fertilisers applied
to soils
3pa3 Urine and dung deposited by
grazing animals
3Da4 Crop residues applied to soils
3Db Indweclemls.slons from
managed soils
3Dc Farm-level agricultural 5 40 19 65 9

operations including storage,
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% Contributions to pollutant totals for key categories (cumulative 80%)
NFR Code NFR Categooy PAHs
" PCDD/
NOy [NMvoc] sox | NHs | PMas | PMw | TSP | BC | co Pb cd Hg As cr cu Ni Se 2 | ipe [penzo@ be”)m(b be")m(k 2’1“’2920 Total 1-| HCB | PCBs | sumotkcs |
rene| 4 Contributi
)y fluorant | fluorant | cd) ontributions
LA TA[LAJTA|LA|TAJLAJTAJLA|TAJLAJTAJLAJTAJLA|TA| LA TA|LA|TA{LAJTAJLA|TAJLAJTA|LAJTAJLAJTAJ LA TAJLA|TAJLAJTAJLAJTAJLA|JTAJLA|JTAJLAJTAJLA|TA|LA|JTA|LA|JTAJLA| TA
Off-farm storage, handling and
3Dd
transport of bulk agricultural
3De Cultivated crops 7 7 21
3pf Use of pesticides
3F Fle\‘d burning of agricultural 55 9 99 99 o8 447 Py
residues
al Agriculture other (please specify
in the IIR)
5A Biological treatment of waste -
Solid waste disposal on land
Biological treatment of waste -
5B1 .
Composting
582 Biological treatment of waste -
/Anaerobic digestion at biogas
5C1a Municipal waste incineration
5C1bi Industrial waste incineration
5C1bii Hazardous waste incineration
5C1biii Clinical waste incineration
5C1biv Sewage sludge incineration
5C1bv Cremation
. Other waste incineration (please
5C1bvi specifyin the IIR)
502 Open burning of waste
5D1 Domestic wastewater handling
502 Industrial wastewater handling
503 Other wastewater handling
Other waste (please specifyin
SE
1IR)
Other (included in national total
B6A N :
for entire territory) (please specify]
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2.3. Results of the level and trend assessment (approach 1)

As the analysis was made for all pollutants reported to the UNECE and as these pollutants differ in
their way of formation, most of the identified categories are key categories for more than one
pollutant - in total 36 key sources were identified.

Table 11. Key Categories for NOx emissions for the year 2022

Level Assessment

NFR NFR Category Pollutant | Year (2022) Level Cumulati
Category Estim. [kt] | Assessmen | ve Total
Code Ex,t tLxt of Lx,t
1Ala Public electricity and heat production NOXx 67.7757 36.65% 36.65%
1A3Dbiii Road transport: Heavy duty vehicles NOXx 35.9006 19.41% 56.1%
and buses
1A3bi Road transport: Passenger cars NOx 31.6840 17.13% 73.2%
1A3bii Road transport: Light duty vehicles NOx 8.1360 4.40% 77.6%
1A4bi Residential: Stationary NOx 6.1031 3.30% 80.9%
Trend Assessment
NFR NFR Category Pollu Base Latest Trend % Cumulat
Category tant Year Year Assessment | Contri ive
Code (1990) (2022) Lx,t bution | Total of
Estimat | Estimat to the Lx,t
e [kt] e [kt] trend
Ex,0 Ex,t
1Ala Public electricity and NOx  97.69 73.07 0.169 40.12% 40.1%
heat production
1A3bi Road transport: NOx  19.80 29.56 0.064 15.15% 55.3%
Passenger cars
1A3bii Road transport: Light NOx  1.01 7.09 0.039 9.23%  64.5%
duty vehicles
1A3Dbiii Road transport: Heavy ~ NOx  28.50 29.77 0.039 9.22%  73.7%
duty vehicles and buses
3Dal Inorganic N-fertilizers  NOx  0.87 8.53 0.028 6.75%  80.5%

(includes also urea
application)
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Table 12. Key Categories for NMVOC emissions for the year 2022

Level Assessment

NFR NFR Category Pollutant | Year (2022) Level Cumulati-
Category Estimate Assessm | ve Total of
Code [kt] Ex,t ent Lx,t Lx,t
1A4bi Residential: Stationary NMVOC 38.5498 28.73% 28.73%
1Bla Fugitive emission from solid fuels: NMVOC 27.9336 20.82% 49.5%
Coal mining and handling
2D3a Domestic solvent use including NMVOC 7.9694 5.94% 55.5%
fungicides
1B2av Distribution of oil products NMVOC  6.8560 5.11% 60.6%
3Bla Manure management - Dairy cattle NMVOC 6.7120 5.00% 65.6%
2H2 Food and beverages industry NMVOC 6.2828 4.68% 70.3%
1A3bi Road transport: Passenger cars NMVOC 5.6037 4.18% 74.5%
2D3h Printing NMVOC  4.3168 3.22% 77.7%
3B1b Manure management - Non-dairy cattle  NMVOC 3.7891 2.82% 80.5%
Trend Assessment
NFR NFR Category Pollu Base Latest Year | Trend % Cumul
Category tant Year (2022) Assessm | Contrib | ative
Code (1990) Estimate ent Lx,t | utionto | Total
Estimat [kt] Ex,t the of Lx,t
e [kt] trend
Ex,0
1A3bi Road transport: NMV  30.96 5.07 0.084 28.55%  28.5%
Passenger cars ocC
1A4bi Residential: NMV  38.35 39.13 0.061 20.60%  49.2%
Stationary OoC
1Bla Fugitive emission NMV  35.02 31.73 0.018 5.94% 55.1%
from solid fuels: oC
Coal mining and
handling
1B2av Distribution of oil NMV  5.00 5.41 0.018 5.93% 61.0%
products OoC
3Bla Manure NMV  14.25 7.48 0.017 5.82% 66.8%
management - Dairy OC
cattle
2H2 Food and beverages NMV  13.34 7.04 0.016 5.45% 72.3%
industry oC
1A2e Stationary NMV  0.66 1.38 0.010 3.33% 75.6%
combustion in oC
manufacturing
industries and
construction: Food
processing,
beverages and
tobacco
2D3d Coating applications NMV  3.05 0.80 0.008 2.70% 78.3%
oC
2D3a Domestic solvent NMV  9.39 8.25 0.007 2.44% 80.8%
use including oC
fungicides
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Table 13. Key Categories for SOx emissions for the year 2022

Level Assessment

NFR Category NFR Category Pollutant Year (2022) Level Cumulati
Code Estimate Assess- ve Total
[kt] Ex,t ment of Lx,t
Lx,t
1Ala Public electricity and heat production | SOx 347.3261 92.03% 92.03%
Trend Assessment
NFR NFR Category Pollu Base Latest Year | Trend % Cumul
Category tant Year (2022) Assess | Contribut | ative
Code (1990) Estimate ment | iontothe | Total
Estimat [kt] Ex,t Lx,t trend of Lx,t
e [kt]
Ex,0
1Ala Public electricity and SOx  519.09 381.33 0.013 25.64% 25.6%
heat production
1A4bi Residential: Stationary = SOx  17.24 10.08 0.010 18.90% 44.5%
1A2e Stationary combustion  SOx  3.91 0.44 0.004 7.97% 52.5%
in manufacturing
industries and
construction: Food
processing, beverages
and tobacco
1A3bi Road transport: SOx  1.20 2.59 0.004 7.41% 59.9%
Passenger cars
1A3biii Road transport: Heavy ~ SOx  0.49 1.89 0.004 7.02% 66.9%
duty vehicles and buses
1Alc Manufacture of solid SOx  3.28 0.65 0.003 6.70% 73.6%
fuels and other energy
industries
1A4ai Commercial/institution  SOx 4.24 2.12 0.003 5.24% 78.9%
al: Stationary
1A2b Stationary combustion ~ SOx  1.61 0.65 0.001 2.92% 81.8%

in manufacturing
industries and
construction: Non-
ferrous metals
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Table 14. Key Categories for NH3 emissions for the year 2022

Level Assessment

NFR Category NFR Category Pollutant Year Level Cumula
Code (2022) Assessmen tive
Estimate tLxt Total
[kt] Ex,t of Lx,t
3B3 Manure management - Swine NH3 23.4184 32.98% 32.98%
3B1la Manure management - Dairy cattle NH3 15.6415 22.02% 55.0%
3Dal Inorganic N-fertilizers (includes also urea NH3 7.5997 10.70% 65.7%
application)
3B1b Manure management - Non-dairy cattle NH3 6.3847 8.99% 74.7%
3B4gi Manure mangement - Laying hens NH3 45158 6.36% 81.1%
Trend Assessment
NFR NFR Category Pollu Base Latest Year | Trend % Cumul
Category tant Year (2022) Assess | Contrib | ative
Code (1990) Estimate ment | utionto | Total
Estimat [kt] Ex,t Lx,t the of Lx,t
e [kt] trend
Ex,0
3Dal Inorganic N-fertilizers NH3  1.09 10.67 0.055 34.64% 34.6%
(includes also urea
application)
3B1la Manure management - NH3  33.20 17.43 0.024 15.21% 49.9%
Dairy cattle
3B3 Manure management - NH3  46.12 26.34 0.020 12.76% 62.6%
Swine
1A4bi Residential: Stationary NH3 343 3.98 0.018 11.17% 73.8%
5D1 Domestic wastewater NH3  8.63 3.47 0.013 7.99% 81.8%
handling
Table 15. Key Categories for PM 2.5 emissions for the year 2022
Level Assessment
NFR Category NFR Category Pollutant Year Level Cumulati
Code (2022) Assessmen | ve Total
Estimate tLxt of Lx,t
[kt] Ex,t
1A4bi Residential: Stationary PM2.5 46.4399 77.10% 77.10%
1A3bi Road transport: Passenger cars PM2.5 2.2848 3.79% 80.9%
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Trend Assessment

NFR NFR Category Pollu | Base Latest Trend % Cumulat
Category tant Year Year Assess | Contrib ive
Code (1990) (2022) ment | utionto | Total of
Estima | Estimate Lx,t the Lx,t
te [kt] | [kt] Ex,t trend
Ex,0
1Alc Manufacture of solid PM2. 1.98 0.39 0.038 16.99% 17.0%
fuels and other energy 5
industries
1A3bi Road transport: PM2. 0.0 1.88 0.034 15.05% 32.0%
Passenger cars 5
1A4bi Residential: Stationary ~ PM2.  43.60 46.17 0.029 12.86% 44.9%
5
1A3bvi Road transport: PM2. 0.16 0.78 0.019 8.36% 53.3%
Automobile tyre and 5
brake wear
2D3i Other solvent use PM2. 0.62 1.48 0.016 7.25% 60.5%
(please specify in the 5
lIR)
1Ala Public electricity and PM2. 1.45 1.03 0.010 4.57% 65.1%
heat production 5
1A2e Stationary combustion ~ PM2. 0.48 0.65 0.009 4.15% 69.2%
in manufacturing 5
industries and
construction: Food
processing, beverages
and tobacco
1A3bii Road transport: Light PM2. 0.19 0.53 0.008 3.43% 72.7%
duty vehicles 5
1A3bvii Road transport: PM2. 0.09 0.39 0.007 2.92% 75.6%
Automobile road 5
abrasion
1A4ai Commercial/institution ~ PM2. 0.51 0.29 0.006 2.84% 78.4%
al: Stationary 5
2A2 Lime production PM2. 0.45 0.12 0.006 2.81% 81.2%
5
Table 16. Key Categories for PM10 emissions for the year 2022
Level Assessment
NFR NFR Category Pollutant Year Level Cumula-
Category (2022) Assessm tive
Code Estimate ent Lx,t Total of
[kt] Ex,t Lx,t
1A4bi Residential: Stationary PM10 47.6684 60.88% 60.88%
3Dc Farm-level agricultural operations PM10 5.4425 6.95% 67.8%

including storage, handling and transport

of agricultural products
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1A3bi Road transport; Passenger cars PM10 3.2720 4.18% 72.0%

1A3bvi Road transport: Automobile tyre and PM10 2.3757 3.03% 75.0%
brake wear

1Ala Public electricity and heat production PM10 2.2895 2.92% 78.0%

2A5a Quarrying and mining of minerals other PM10 1.8884 2.41% 80.4%
than coal

Trend Assessment

NFR NFR Category Pollu | Base Latest Trend % Cumulati
Category tant Year Year Assessm | Contrib | ve Total
Code (1990) | (2022) | entLx,t | utionto of Lx,t
Estima | Estimat the
te [kt] e [kt] trend
Ex,0 Ex,t

1Alc Manufacture of solid ~ PM10 2.84 0.56 0.040 15.18% 15.2%
fuels and other energy
industries

1A3bi Road transport: PM10 0.47 2.45 0.038 14.50% 29.7%
Passenger cars

1A3bvi Road transport: PM10 0.30 1.43 0.028 10.80% 40.5%
Automobile tyre and
brake wear

2A2 Lime production PM10 2.23 0.62 0.023 8.65% 49.1%

1Ala Public electricity and  PM10 3.31 2.37 0.017 6.57% 55.7%
heat production

2D3i Other solvent use PM10 0.73 1.65 0.013 4.98% 60.7%
(please specify in the
lIR)

1A3bvii Road transport: PM10 0.17 0.72 0.009 3.50% 64.2%
Automobile road
abrasion

1A3bii Road transport: Light PM10 0.20 0.66 0.009 3.38% 67.6%
duty vehicles

3Dc Farm-level PM10 5.65 5.47 0.008 3.11% 70.7%
agricultural

operations including
storage, handling and
transport of
agricultural products

1A2¢e Stationary PM10 0.52 0.66 0.007 2.64% 73.3%
combustion in
manufacturing
industries and
construction: Food
processing, beverages
and tobacco

1Bla Fugitive emission PM10 1.84 1.67 0.007 2.61% 75.9%
from solid fuels: Coal
mining and handling

2A5a Quarrying and mining PM10 1.32 1.13 0.006 2.48% 78.4%
of minerals other than
coal
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3B3 Manure management PM10 0.76 0.46 0.005 2.10% 80.5%
- Swine
Table 17. Key Categories for TSP emissions for the year 2022
Level Assessment
NFR NFR Category Pollutant Year Level Cumulati
Category (2022) Assessm | ve Total
Code Estimate ent Lx,t of Lx,t
[kt] Ex,t
1A4bi Residential: Stationary TSP 50.2792 53.29% 53.29%
2D3b Road paving with asphalt TSP 7.3128 7.75% 61.0%
3Dc Farm-level agricultural operations TSP 5.4425 5.77% 66.8%
including storage, handling and transport
of agricultural products
2A5a Quarrying and mining of minerals other TSP 3.8522 4.08% 70.9%
than coal
1Ala Public electricity and heat production TSP 3.3300 3.53% 74.4%
1Bla Fugitive emission from solid fuels: Coal TSP 3.1076 3.29% 77.7%
mining and handling
1A3bvi Road transport: Automobile tyre and TSP 2.9655 3.14% 80.9%
brake wear
Trend Assessment
NFR NFR Category Pollu | Base Latest Trend % Cumulat
Category tant Year Year Assessm | Contribut ive
Code (1990) | (2022) | entLx,t | iontothe | Total of
Estima | Estimat trend Lx,t
te [kt] e [kt]
Ex,0 Ex,t
2B10a Chemical industry: TSP 55.93 0.03 0.211 42.78% 42.8%
Other (please specify
in the 1IR)
1A4bi Residential: TSP 47.39 50.06 0.139 28.25% 71.0%
Stationary
2D3b Road paving with TSP 592 7.31 0.024 4.85% 75.9%
asphalt
1A3bvi Road transport: TSP 0.39 1.92 0.017 3.51% 79.4%
Automobile tyre and
brake wear
2Aba Quarrying and mining TSP 2.70 2.31 0.014 2.88% 82.3%

of minerals other than
coal
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Table 18. Key Categories for BC emissions for the year 2022

Level Assessment

NFR
Category
Code

NFR Category

Pollutant

Year
(2022)
Estimate
[kt] Ex,t

Level

Lx,t

Assessment

Cumulative Total of
Lx,t

1A4bi

Residential: Stationary BC

4.5646

78.91%

78.91%

1A3bvi

Road transport;
Automobile tyre
brake wear

BC

and

0.3714

6.42%

85.3%

Trend Assessment

NFR
Categor
y Code

NFR
Category

Pollutan
t

Base

Year

(1990)
Estimat
e [kt]

Ex,0

Latest
Year
(2022)
Estimat
e [kt]
Ex,t

Trend
Assessmen
tLx,t

%
Contributio
n to the
trend

Cumulativ
e Total of
Lx,t

1A4bi

Residential:
Stationary

BC

4.09

4.47

0.190

43.19%

43.2%

1A3bvi

Road
transport:
Automobile
tyre and
brake wear

BC

0.00

0.08

0.085

19.25%

62.4%

1A2¢e

Stationary
combustion
in
manufacturin
g industries
and
construction:
Food
processing,
beverages
and tobacco

BC

0.03

0.18

0.058

13.23%

75.7%

1A2gvii

Mobile
Combustion
in
manufacturin
g industries
and
construction:
(please
specify in the
IIR)

BC

0.00

0.14

0.041

9.37%

85.0%
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Table 19. Key Categori