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1 EXECUTIVE SUMMARY

This reportpresent a detailed methodology for the inventory of emission sources &ndl emission
inventory results for Republic of KosovdA previous version of this report, and the associated excel
databases, were produced May 2020

The emission inventorgreated as part of this projeds the first detailed air emission inventory for the
entire area of Kosovdowever it was supported by existing data and other emission inventaxiadable

in Kosovo. Kosovo Environmental Protectidgency under the Ministry of Environment and Spatial
Planning is providing tedown national air emission inventory under the Convention on Lamge
Transboundary Air Pollution updated every year. Some emission data is estimated also at local levels:
Drenas prepared first Air Quality Pldor municipality, PrizrendevelopedGHG Emission Inventory. Japan
International Cooperation AgencyICA)deweloped detailed bottomqup emission inventory for Pristina
Agglomeration (including Pristina, Fushe Kosovo ahdigOmunicipalities) within the projectCapacity
Development Project for Air Pollution Control in the Republic of Kobarmduction of Framework of
Emission InventofyAll this data was valuable support for development of emission inventory present
in this report.

The base year for the development of emission database data is 2018, the year for which, according to the
Kosovo HydréMeteorological Institute(KHM), measurement datdasthe best availabilityThe following
emission sources are indad in the inventory:

1. Small combustiolgheating (also cooking) in domestic, public and business services
Transport roads andhviation

Industry: power plants and large industrial installations

Agriculture

Landfill (Waste)

Mines and quarries

N o g s~ D

Natural souces: forests

The inventory of pollutant emissions includes the following substangagiculate matter:PM,,, PM s,
nitrogen oxides (NOXx) sufur dioxide (SQ), carbon monoxidgCO) total nonmethane volatile organic
compounds (NMVOC), arser(ias) cadmium (Cd) mercury (Hg) lead (Pb) Update of the air emission
inventory was prepared after analyzing the result of the first inventory and air quality modelarderto
improve emission calculation.

The emission inventory methodology is based on ERERBebook 201%and t includesamong others

9 quality assurance procedures to achieve the best quality of the inventory,

1 key category analysiswhich pointed out the following key categories: small combustion, roads,
industry (power plants Kosovo A andosbvo B, combustion processes e.g. Ferronikihidl
agriculture depending on the pollutants

! Supply of project management, airality information management, behavior change and communication serviges< D1:
Emission inventory: Detailed methodology for the inventory of emissions of substances in Kosovo and the scope ofibe electr
databasePrepared by ATMOTERM; MM&y 20

% Kosovo | Kosovo | Countries & Regions | JICA

*EEA Report No 13/2018BMEPEEA air pollutant emission inventory guidebook 201Buropean Environment Agency (europa.eu)
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https://www.jica.go.jp/kosovo/english/index.html
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019

i uncertainty analysis
Emission inventory is usirtige followingvery important sources ahformation:

1 Spatial data from Kosovo Cadastral Agency (Kd&jers ofroads, addresses, administrative areas,
settlements
1 Spatial data from other sources lik®@penStreetMapCorine Land Cover

i Satistical data from Kosovo Statistical Agency (KS#\flata on the populationgdata on businesses
registration and public seises data regardingrehicles data on agriculture,

i Data from other project, e.gCapacity Development Project for Air Pollution Control in the Republic
of Kosovo; Introduction of Framework of Emission InveRtoryf dzy RS R 0 &2 @/Baddi ¢ 6 & WL
Remrt on Energy Consumption Survey Resuithin Support on Implementing the 3rd Energy
Package with focus on Energy Efficiency and Renewdblis/ RS R 06 NP R!§ Odi¢g D!t

1 Data from public institutions likeraffic measurementor fleet compositionreceived from the
Ministry of Infrastructure

i1 Data from municipalities collected during site visits in Gjakova, Peja, Prizren, Drenas and Mitrovice.

Emission factors used in the inventory are based mainlgM&P Emission Inventory Guidebook (2019).

Emission edtnation from snall combustion sources (domestipublic and businesservicessource$ is

based on energylemand calculationsfor heating, water heating andcooking purposes by settlements
Energy demand is estimatquer person orhouseholds using populatm statistics and for services using
number of public buildings (offices, schools or hospitalg)umber of serviceLCalculated energy demand

is divided into different types of fuel used for heating, cooking or water heating. Fuel share data is based on
surveys conducted bgbovementionedother projects.

Emission fronroadtransport is calculated using traffic measurements on national roads conducted by the
Ministry of Infrastructureand vehicle register data. Traffic in Pristina and in over citiesadpsted using
traffic surveys conducted by JICA in PristiEraission was estimated for the followiaghicle categories:

1 Passenger Cars (PC)

i Light commercial vehicles (LCV)

1 Trucks; heavy duty vehicles (HDV)
1 Buses

The inventory of point sources in a0 includes emitters belonging to IPPC installations, for which the
permit was or application for permit was submittéal the Ministry of Environment and Spatial Planning
MESP(about 42 installations) Information regardingparameters of emitters andjuantity of substances
emittedg I & GF 1Sy FNBY GKS LISNX¥AGA 2N FR2LISR 2y (KS
other installations.

For other sourcesuch asasphaltmanufacturing natural sources, aviatioand landfills activity data was
obtain from statisticatiatabaseor from Kosovo Environmental Protection Agency (KEPA)

* Kosovo | Kosovo | Countries & Regions | JICA
5Report on Energy Consumption Survey ResB#sim Islami; Support on Implementing the 3rd Energy Package with focus on
Energy Efficiency and Renewablesided by ElAction document template (country) empty (europa.eu)
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https://www.jica.go.jp/kosovo/english/index.html
https://ec.europa.eu/neighbourhood-enlargement/sites/near/files/pdf/kosovo/ipa/2015/13._ipa_2014_3rd_energy_package_final_20141027.pdf

All emissiondata and calculations are collected Excel databases. The databases include input data,

calculation method, emissioresults by municipalities and emisa in the grig. There are the following
Excel databases:

a. 2018 _1.A,_ 2.A.1 2.C_3B_Indusig.xlsx
b. 2018_1.A.3_Main_roadss2.xIsx

-~ ® 2 o
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2018 1.A.3_Other_roadss2.xlsx
2018 1.A.4_Small_combustiom2.xIsx
2018 11.C_Forestv1lb.xlsx
2018 2.A5.a_1.B.1.a Mining2.xls
2018 1.A.2.f.i Asphaltl.xls
2018 3.B_Agriculture breeding2.xIsx
2018 3.D_Agriculture cropsvlb.xlsx

j. 2018_5.A Landfillsvlb.xlsx
k. 2018_1.A.3.a_Aviationv2.xlsx

The emission inventory should be developed and updated every J@aenable MBS officers (KEPA,
KHMI) to continue and update emission inventory in the next years and support development of the
emission inventory system in cooperation with Statistical Agency and Cadastral Ageacy
recommendations were listed in the reporRecommaeadationsinclude cooperation on data collectioand

data harmonizatiorwith KosovoStatisticaland Cadastralgendes (regardingdata from upcoming CENSUS
2021), cooperation with municipalitieB1 datacollectionat local leveland cooperation with MESmalata

from IPPC and environmental permits.

Final emission results for Kosovo in 2018 yeampaesented in the table below:

Tablel Final emission results for Kosam@018by sector

Pollutant unit Small_ Transp(?rt : Industry | Agriculture | Quarries | Landfill Total
combustion Roads | Aviation
PMo [Mglyear] 18883| 4174 0 14 003 1443 112 0| 38616
PM, 5 [Mglyear] 18 397| 1860 0 6 372 204 11 0| 26846
[Mglyear] 14
NOX 1976| 125 44 26 971 4028 0 0| 47145
sQ [Mglyear] 1745 6,7 2,8 44 201 2,8 0,0 0,0 | 45958
[Mglyear] 118
co 105 363| 6996 31,5 5970 324 0,0 0,0 684
NMVOC [Mglyear] 15454 | 1245 4,8 61,2 4126 0,0 0,0 | 20891
As [kg/year] 10| 0,13 0,00 0,00 0,00 0,00 0,00 10,3
Hg [kglyear] 26| 5,77 0,00 0,00 0,00 0,00 0,00| 31,7
cd [kg/year] 382 | 0,07 0,00 0,00 0,00 0,00 0,00 | 3822
Pb [kg/year] 202 | 0,65 0,00 0,00 0,00 0,00 0,00 | 203,1

Analyze ofsectoral emissiongs presented in the pie chartselow. Snall combustion is the main emission

source in the case of particulate matteAlmost 50% of PM and 68% of Pkl come from small
combustion Industry is the second emission source with 37% for PMO and 24% foydPltes andraffic
is the third emission source with P and 7%shares in emissiorrespectively. The remaining secsor
account forless than5% of emissions. The industry has the largest share ine®@ N emissions (6%

10




and 5% respectively). Transport is the second significant source in the casexadmi€sion (3%). Small
combustion (domestic andervices heatingis the main emission source in the case of CO and NMVOC
(89% andb 7% respectively). Agriculture is the second sowithMVOC emissior2(%).

PM10 emission PM2.5 emission NQ, emission

SQ emission CO emission NMVOC emission M Small _
o combustion
0%._9% 006 m Roads
® Industry

m Agriculture
m Quarries

m Landfills

m Aviation

Figurel Share of individual sectors in emissions

Spatial distribution for PM and NDx emissions for the main sources is presented in the maps below.
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2 PURPOSE AND SCOPE OF THE REPORT

The purpose of this document e presenta detailed méhodology for the inventory of emission sources
and results for the Republic of Kosovo. It includes adescription of improvements implementesince

the previous reportin:Supply of project management, air quality information management, behavior
change and communication serviceBASK D1: Emission inventory: Detailed methodology for the inventory
of emissions of substances in Kosovo and the scope of the electronic dafabdseed in May 2028XX

The emission inventory created as part of this pcojes the first detailed air emission inventory for the
entire area of Kosovdhere issomeavailable information on emission in Kosovo. Kosovo Environmental
Protection Agency under the Ministry of Environment and Spatial Planning is providiaigwopnaional

air emission inventoryunder the Convention on Loagnge Transboundary Air Pollution. The database
includes data from 2000 yeand is updated every yeaBome emission data is estimated also at local
levels: Drenas City prepared first Air Qualitya® for the municipality with some emissi@stimations;
Prizren City prepared GHG Emission Inventdapan International Cooperation AgendyQAXeveloped
detailed bottomgup emission inventory for Pristina Agglomeration (including Pristina, Fushe dasdv
Obilig municipalities) within the projectCapacity Development Project for Air Pollution Control in the
Republic of Kosovntroduction of Framework of Emission Inventéupded byJICAAII this data was
valuable support for development of emigs inventory presented in this reparfThe base year for the
development of emission database data is 2018, the year for whictording to the KHMimeasurement
data hasthe bestavailability. Analysis of 2018 measured (see report on modefisgpwed alot of gaps
and a few errors in measurements for N&hd S@ Thereforethe measurement data for 2019 were also
viewed during the update Eventually, due to the available emission data and similar quality
measurement data for both 2018 and 2019 yed?818 was adopted as the best year for air quality
analysis.

The methodologyof pollutant emission inventorys based on EMEBuidebook2019 and presens the
following:

a. sources of data on emission sources and levels,
b. values of emission factors to be usked the inventory, and their source of origin,

c. methods of -calculations of activity data and emissions (particularly for domestic
heating/commerciahnd transport)

d. recommendations and indications for updates and emission inventory system development
e. improvements and changes implemented in the emission inventory update
f. other relevant elements of the methodology for preparing the emission inventory.

The scope of the methodology includes the determination of the manner of conducting the inventory of
sourcef the followingat this step

6 Supply of project management, air quality information management, behavior change and communication Sek8&eb.1:
Emission inventory: Detailed methodology for the inventognaissions of substances in Kosovo and the scope of the electronic
databasePrepared by ATMOTERM; MR&y 2020

! Supply of project management, air quality information management, behavior change and communication Sek8&eb3:
Model and model outpis ¢ Modelling Methodology and Resulrepared by ATMOTERMEK KosovpAugust2020

8 EEA Report No 13/2018BMEP/EEA air pollutant emission inventory guidebook 20EropearEnvironment Agency (europa.eu)
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Table2. Structureof emission sources

Type of the source

Description

NFR codéEMEP Guideline)

Pointemission

IPPC installations (with integrated environmen|
permits or applying for IPPC). Due lack of
sufficient information emissions from productig
of paints, facades and varnishes was |
estimated, landfills and mines were included
other sources respectively and pharmaceuti
production emission was considered negligil
regarding substnces being analyzed.

Emissions from asphalt manufacturing (not comi
under IPPC but subject to air emissi
environmental permits) are included in th
inventory update.

1.A1 Energy Industries (Therm
Power Plant, Heat Production, etc.)

1.A.2 Combustim in Manufacturing
Industries and construction

2. Industrial Process and Product U
(IPPU) Sector

Areasources

covering municipal and household sector, tra
andservices sector and public utility facilities

1.A4 Small combustion ¢
commercial / instutional,
residential

Line sources

traffic emission, taking into account natione
regional, county and municipal road&missions
from railwayswere considered negligible regardin
substances being analyzed and health impact.

1.A.3 Exhaust emissions fnoroad
transport, Road vehicle tire an
brake wear, road surface wear

Other area sources

agriculture, the areas under cultivation, livestoc
husbandry(breeding)and the use ofertilizersand
agricultural machinery

fugitive emissions from the area of texctive
industry andquarries as well as landfills in th|
region

aviation¢ Pristina International Airport
natural emission from forest areas

local fires have not been included due to the le
of data.

5. Waste
3. Agriculture(breeding cultivation)

1.B.1.a Fugitive emission from so
fuels

2.A.5.a. Quarrying and mining oth
than coal

1.A.3.a Aviation

11.C.Othernatural sources

In addition, the methodology determines the content of the electronic database on emissions from
particular sources of eissions fronKosovoln Annex Il (table 2) there is a detail list of sectors according to
NFR cod&vhich are and are nahcluded in the emission inventory.

The inventory of pollutant emissions incligtée following substances:

PMy,

PM, s,

nitrogen oides,

sulfur dioxide,

carbon monoxide,

total nonrmethane volatile organic compoundsNVvVOGQ,

arsenic,

=A =4 =4 =4 =4 4 4 =

cadmium,
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1 mercury,
1 lead

2.1 MAIN ACTIVITIES FORDATING OF THE ESIGN INVENTORY

The objective of emission inventory updateéagmprove emission invatory by:

=A =4 =4 =4

Improving activitydata collection

Decreasing uncertainty of emission calculation foy kategories

Improving data completeness for key categories of emission sources
Applicationg for key categories of the highest possible Tier in terms of methodology

The actions taken to updatemission calculatiorare presented in the table below. Description of
assumption and data used in the update are provided in the individual chapters.

Table3. Update of the emission invemy actions

NFR code and sourc
name

Action

Improvement

1.A.4 Small combustioq
commercial / institutional,
residential

Analyzing district heating data (no. of buildin
connected, amount of heat supplied)eceived
from Mitrovice City and Termokos f@ristina

Verification of fuel share basing a
real data (not questionnaire}
regarding share of district heating

1.A.4 Small combustion
commercial / institutional,
residential

Detailed spatial distribution of emission fc

selected cities

- lIdentifying areas with overestimation o
modeled values

- Identifying cell with the highest emissio

density in cities
- Analyzingof large cities building structure

After analyses the following changes wert
implemented in the database:

- Increasedshare of electricityin the apartment
buildings/blocks of flats and other high
buildingsareasin selected largecities

- Increased height ofselected emission cellg
(emitters) in the areas © high building in
selected cities

More detailed identification of
areas of different ypes of
buildings and different types o
heating allows for better matial
distribution of emission.

1.A.4 Small combustion
commercial / institutional,
residential

Database verification after first modeling

- Overestimation of PV and PM g
concentratilms ¢ spatial analysisand source
apportionment indicate that emission from
small combustion is responsible f
overestimation

- Information on pellet use in Kosovo has be
collected

Improvement of emissions: mor
detailed activity data - step into
tier 2

16



- Emission factors for pellet and solid fuel ng
installation were added

- Fuel share was modified: pellet use asamlid
fuel (coal/wood) use in new installation we
added

1.A.4 Small combustion
commercial / institutional,
residential

Implementing Pk aG Ayl Wa SYAaa
JICA Projectg analyzing emission results fro
WL/ ! Qa4 #ngré/Bginpd daia End some o
assumptions

Improvement of activity data
pellet  use, heat  demang
calculations

1.A.3 Exhaust emissior
from road transport, Bad
vehicle tire and brake
wear, road surface wear

LYLX SYSyGAy3 tNRAGAY!
JICA Projeat verification of traffic in Pristina an
fI NBES OAlGASa oFlaSR 2y
Increase of traffic on main streets/roads in Priati
and large cities

Verification of traffic at national roadbasedon
WL/ ! Qa adz2NwSea

Calculation of traffic based o
WL/ ! Q& § dzMigréving
emissioncalculations

1.A.1 Energy Industrig
(Thermal Power Plant
Heat Production, etc.)

1.A.2 Combustion ir
Manufacturing Industries
and construction

2. Industrial Process an
Product Use (IPPU) Sectg

2.A.5.a. Quarrying ani
mining other than coal

Verification of available activity data,

Verification of measurements for Power Plargs
O2YLI NR &2y epokt dnid masisurements
- JICA emission inventory was adopted in 1
update

Updating of IPPC installations dagancluding new
IPPC permitsno new permits

Improving Industrial and minin
databases

Other activities regarded during the first emissiomantory:

i Obtaining building and settlements layer: we e®@d addressegoints layer for 29municipalities
from Kosovo Cadastral Agency (KQCAyer was completed wittiddressepoints forthe remaining
9 municipalitiesmanuallyusing GIS tool and omphotomap;

Analysis of all data collected from c#tiPeja, Mitrovice, Drenas, Prizreghjakova during site visits

in December 2019, January and February 2@2@lysesncluded dataregarding business register

and public services and fuel use.

3 QUALITY ASSURANCE PROCEDURES

Quality objectives for Kosovo Air Quality Project emission inventory have been defined as follows:

1 maximum possible dateompletenesdor key categories of emission sources;

1

inclusion of all other (notkey) categories if their emission @a&nd parameters are available;

i applicationg for key categoriesof the highest possible Tier in terms of methodology;

9 positive horizontal check result with the reference region (Malopolska, PL);
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i positive air quality results check with the Kosovo vedlifigonitoring network.

It is important to mention that the main focus of the Project is on air quality management and the basic
concept of the emission inventory QA/QC follows this goal.

A QA/QC plan has been set to achieve the above objectives. The fdemteeall steps of the methodology
starting from the activity data collection and finishing at the use of emission data for air quality modeling
tasks.

A general framework of quality assurance in the process of Kosovo emission inventory preparatists consi
of the following items:

1. Definition of data collection plan

2. Procedures for documentation of data collection

3. Procedures for data processing including application of calculation algorithms
4. Verification procedure for point sources data

In the case point aarces the following procedures are activated:

1 comparison of emission data with emission factors estimates,
1 comparison of emission data with data of similar plants.

5. Verification procedure for area and line sources
In the case point area and line sources thkkowing procedures are activated:
i check of source activity data collection and storage (check of data entry errors and gaps, check of
double counting);
i verification procedure for appropriate use of emission factors, modulation profiles and spatial
aggreyation/disaggregation routines.
6. Internal verification of final emission inventory results
For the final results a check list has been prepared containing procedures for:
1 check to compare estimates with other similar territorial units,
i1 check to compare estiates between source categories,
1 an independent review of calculations, assumptions, and documentation by other internal experts
not involved directly in the inventory process.
7. External verification of emission inventory results

An external independent addii. FNRBY GKS &ARS 2F SyR dzaSN) Oty oS
requirements and standards.

8. Air quality models application

After emission inventories are used as input to air quality modelsmparison of modeling results with
monitoring data is seful to indicated possible errors in emission inventory data.

A set of QA/QC techniques has been applied to achieve data quality objectives in the process emission
database preparation. The table below describes the main techniques involved.
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Table4 QA/QC techniques applied in the process of emission database preparation

Quality Control Procedures on data management (applies to data used from third parties as we
data generated by NIRAS):

routine checks to ensure data intety;, correctness, and completeness;
measurement units checks;

automated and superviseidentification of data errors and omissions;
supplementalgorithms implementation;

archiving data files in SVN subversion system.

=a =4 -4 -8 9

General QC activities:
1 spreadsheetsaculation formulas checks;
1 spreadsheets completeness checks;
1 technical reviews of activity data and emission factors.

Quality Assurance | General QA activities:
1 review of applied QC programme;
1 comparison of emission results pooject ofMalopolska Regio (PL)

inventory;
1 review of emission maps and their comparison with activities spatial
information;
1 completeness check of archived files.
Verification Final verification of the inventory and methodological repeatried out by the
parties external to tk inventory team using the methods similar to those describ

above.

In the cases where expejudgment was needed to find the proper choice of methodology and/or
parameter values an expert elicitatiggnocedurewas used. This includea check of experbackgroum as
well as procedures of proper data structuring, encoding and verification.

4 KEY CATEGORY ANALYSIS

According tothe EMEP Guideboof2. Key category analysis and methodological choice Figjd)ekey
category analysis idetermined using qualitéive criteriaif there is noemission inventondata available.
This is the first nationaletailed emission inventory for Republic bosovotherefore key categories have
been determined using qualitative criteritlational emission inventory prepared WEPA uses tegown
methodology and includes some of the emission sour@amulative emissions thresholahethod used in

the national emission inventorio identify key categories determines only 2 or 3 sectiisst activities
were focused on identificidn of key categories but also oensuring maximum base completeness
regarding activity data availability.

According to the informatiorobtained from local institutions (MESP, KEPA, KHMI) there are three main
emissions sourcegroupswhich have impactohJS 2 LI SQ& KSIFf 4K Ay Y2a202Y

1 Residential- domestic/small business heatind..A.4 Small combustion
1 Traffic- 1.A.3 Exhaust emissions from road transport, Road vehicle tire and brake wear, road
surface wear
i Large industry- 1.A.1 Energy Industries (TheamPower Plant, Heat Production, etc.), 1.A.2
Combustion in Manufacturing Industries and construction, 2. Industrial Process and Product Use
(IPPU) SectpsubsectoriPPC.
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Local visits and surveys and measurements data analysis confirmed importance estidoheatingand

traffic sources in air pollution.

The previous version of this report, and the associated Excel datdbdsésrmined mass emissions for the

key source categories as shown in Tabtebw.

Table5 Key catgory analysidased on versiofb of the Excel databases

NRF PM;o (Mg/year)
Small combustion 1.A4 23511,9 69%
Roads 1.A.3. 4071,0 80%
Quarries 1.B.1.a,2.A5.a 2587,3 88%
Industry 1A.1.a 2521,7 96%
Agriculture 3. 1151,8 99%
Industry 1.A2 2475 100%
Industry 2.A.1 39,6 100%
Industry 2.C 16,6 100%
Industry 3.B.4.g. 14,8 100%
Industry 1.A1b 13,5 100%
Landfills 5. 0,1 100%
Industry 3.B.3 0,0 100%
NRF PM, 5 (Mglyear)
Small combustion | 1.A.4 22904,0 84%
Roads 1.A.3. 1813,0 91%
Industy 1A.la 1513,0 96%
Quarries 1.B.1.a,2.A5.a 620,8 99%
Agriculture 3. 167,4 99%
Industry 1.A2 176,8 100%
Industry 2.A1 28,3 100%
Industry 2.C 11,9 100%
Industry 1.A1lb 9,6 100%
Industry 3.B.4.g. 1,1 100%
Landfills 5. 0,0 100%
Industry 3.B.3 0,0 100%
NRF NOx (Mglyear)
Industry 1A.1.a 19182,8 45%
Roads 1.A.3. 13867,1 7%
Agriculture 3. 3987,3 86%
Industry 1.A.2 2808,4 93%
Small combustion 1.A4 1966,4 97%
Industry 2A.1 773,5 99%
Industry 2.C 296,9 100%

o Supply of project management, air quality information management, behavior change and communication Sek#é&eb.1:
Emission inventory: Detailed methodology for the inventory of emissions of substances in Kosoeo andgé of the electronic

databasePrepared by ATMOTERM; MWy 2020
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Industry 1.A1lb 172,1 100%
Industry 3.B.3 0,0 100%
Quarries 1.B.1.a,2.A5.a 0,0 100%
Landfills 5. 0,0 100%
Industry 3.B.4.g.i 100%
NRF SQ (Mglyear)
Industry 1Ala 14236,2 50%
Industry 1.A.2 11068,6 89%
Small combustion | 1.A.4 2164,7 97%
Industry 1.A1lb 646,0 99%
Industry 2.C 237,5 100%
Industry 2.A1 92,1 100%
Roads 1.A.3. 6,6 100%
Agriculture 3. 2,8 100%
Industry 3.B.3 0,0 100%
Quarries 1.B.1.a,2.A5.a 0,0 100%
Landfills 5. 0,0 100%
Industry 3.B.4.g.i 100%
NRF NMVOC (Mglyear
Small combustion 1.A4 19058,5 62%
Agriculture 3. 10265,7 96%
Roads 1.A.3. 1218,3 100%
Industry 3.B.4.g. 61,1 100%
Industry 3.B.3 0,2 100%
Industry 1A.1.a 0,0 100%
Industry 1.A1lb 0,0 100%
Industry 1.A2 0,0 100%
Industry 2.C 0,0 100%
Industry 2.A1 0,0 100%
Quarries 1.B.1.a,2.A5.a 0,0 100%
Landfills 5. 0,0 100%

The analysisidentified small combustionjndustry (power plants Kosovo A and KosovamBher combustion
processe®.g.Ferrorikieli), roadsand agricultureas key categoriesiépendngon the pollutants)

The air enission inventory is to be used for air quality modelling #rid analysis should take into account
the impact of emission sources on air qualifyhe amount of emissionis just only one ofthe many
parameters which have influence on air qtialand human exposure to air pollutioThe reight of
emitters, the location of emission sourcée.g. populated, urban areggjispersion conditions (topography,
buildings which impede air dispersion) and meteoroleggll have impact orhuman exposure taair
pollution. In all these aspects and witlegardto the problematic pollutants PM, PM.s, NQ (for which
exceedances are observedmall combustion (domestic and services heating) and roads are the most
important emission sources.

Regarding data acigition three main aspects of building the emission inventory had to be taken into
account regarding objective of emission inventory development:
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1. Availability of statistical data, level of data (national/regional/municipal/settlement level),
updating periods (census every 10 years, annual)

2. Availability of spatial distribution of data
3. Quality of data

Sometimes more simple data has been selected for use as input for calculation and some more detailed
data has not been selected because of lack of infdimmaconcerning spatial distribution or doubts about
data quality. More details are provided further in the document.

Consideringabove mentioned aspectemission sources includirigy emission sources (Tabl@idd annex
Il) have been selected for the essiors inventory. The focus for the update carried out as part of this
report has been omn small combustion, transport and some industrial sources.

5 INPUT DATA ACQUISITION SOURCES

Estimating emissions from actual data requires the use of appropriateepsspecific emission factors. As
part of the inventory of emission sources, a number of assumptions and indicator data were adopted in
order to estimate emissions of individual substances. These data are based on lite2Qd@EMEP
Guidebook) scientifc studies and surveys mostly dedicated to the determination of emissions by
inventory.

The input data to be used in the process of preparing the inventory of pollutant emissions fikosiogo
include many sources of varying accuracy varying spatiadistribution leve] which have a significant
impact on the finakesultsof the generated output information. A descriptiaf each ofdata sourcesis
provided below.

5.1 SPATIAL INFORMATI@GND GEOLOCATION PESSES

A necessary element of the emission intgey is spatial information contained the GIS system layers. In
order to geolocalizeemissions, i.e. téocate sources and emitters in geographical space, it will be necessary
to use the following vector layers:

Table6 Spatialinformation used in the emission mdde

No. Spatial information Source

Layer of administrative areas

(boundaries) Kosovo Cadastral Agency

own elaboration (object selectiorprrection and
adzLJLJ SYSy Gl dAz2y0 olFaSR 2y |
available for download at
http://download.geofabrik.de/europe.html

Thelayer of national and regiong
2. roads as well as municipal ang
county roads

3. Layer of buildings own elaborationo F A SR 2y RIF Gl 6 I dzi
4, Layer of settlements Kosovo Cadasl Agency
5. Layers of addresses Kosovo Cadastral Agency
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No. Spatial information Source

own elaboration (control and comparison with other availab
6. Layer of forests data, calculation of area, assignment to administrative unit
based on Corine Land Cover vector database

own elaboration (control and comparison with other availab
7. Areas usd for agriculture data, calculation of area, assignment to administrative unit
based on Corine Land Cover vector database

KEPAgown elaboration (control and comparison with other
available data, calculation of area, assignment to administra
units) based on Corine Land Cover vector database

Layer of opencast pits, heaps a
landfills of bulk materials

. L wn el ration n thevertory of ar ing | r
Boundaries of the emission own elaboration based o @verory of areasusing layers o

9. balance areas for cities administrative borders as well agrial and satellite images ol
the GOOGLEervice

own elaboration for the needs of this project in a given requi

10. Layers of emission grids resolution of the inventory

Based on the veor layers specified above, the GIS system preparepatial distribution of emissions for
all sources and emitters. Withthe framework of the geolocation process, layen® created in which
emissions will be assigned to vector objects for reporting mrodelling of pollutant dissemination.

Vector layers, satellite and aerial photographs and raster dateused for spatial dataThe accuracy of
calculations is strongly influenced by the attribute information of the vector layesetfiements and
addresses ohuildings from theKosovo CadastraFurther improvement of data accuracy will be achieved
when complete building layer including the number of floors, area of building and the general function of
the objects is available

The following coordinatesystem is used in databasand in shp fdas ETRS 1989 LCC, WKID: 3034.
Authority: EPSGAdditionally tere is also Kosovo coordinate systamded to shp files: KosovarefOl
(Gaussy NNISNKk 9 ¢ w{y dod

5.2 STATISTICAL DATA

For the purpose of building the emissionodel, data from theKosovo Statistical Agency and Kosovo
Statistical Databasis used for the base year 20%8r, if there are no data for 2018, data for 20used.
Census Data 201Has been used for population calculation and then population has beesiculated to

2018 yeas using statistical data at more aggregated level (e.g. census population data at settlement level
has been coverted into 2018 year based on population data from 2018 year at municipality level).

Elaboration of emission data fareasources also inclugghe following

i data on the population broken down by administrative urited settlement units
i data on the housing stock and the agfeucture of buildinggauxiliary data)
i data on businesses registration and public services.

1% Kosovo Cadastral Agengyhttp://geoportal.rks-gov.net/
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In case of the traffic emissions database, information on the age and fuel structure of vébicsesl as
auxiliary data. On the basis of the age structure of the vehicles, the structure of their exhaust emission
factorshas beerdetermined accordingly.

With regard to agriculture, data from the 2@XAgricultural Censusas beerused. It contains detailed data
from physical inventory taking broken down by municipality. These dat been compared to data
available at central level for 2018. However due differences in classification update could cause
discrepancies. Based on comparisonsawgéilable particular actity data (2014 versus 2018) observed
changeshavebeen small

The statistics planned to be useday be burdened with a degree of uncertainesulting from averaging

for specific administrative units and, depending on the type of data, from the way the information is
collected (survey, census). At the same time, these are data based on figures and real information that are
not subject to esthation.

5.3 DATAFROM OTHER PROJECTS

Data from two projects has been used &eaemission calculations:

1. Capacity Development Project for Air Pollution Control in the Republic of Kosovo
Introduction of Framework of Emission Inventdmpdedby JICA ¢ WANE 2 8.0 ¢ 0

2. Support on Implementing the®*Energy Package with focus on Energy EfficiendyRemewables
funded by EWBUPNE 2 80 ¢ 0

JICA Projectconcerning the emission inventgrjocuses onbottomgup emission inventory for Prista,
Obilig and Fush Kosovo municipalitiesThe following data and surveys were used in this emission
inventoryand the update

Table7 List of data and surveysom theJICAProject used in the inventory

Input data Type of data which has beeanalyzed No of surveys
1 | Activity Data of Households average fuel consumption in division with fu 1996, Pristina / Fushe
type and household type Kosovad Obilig

2 | Activity data of public institutiony Some dataeceived from municipaly offices | Bakery: 78

and small business Office, kindergarten, school, universitl Restaurant: 268

o 1SNEZ OFFS$SzZ NBad _
warehouse, hospitabthers. Shops: 506
Schools: 43

Average fuel use
Pristina/ Fushe Kosovd

Fuel using percentage Obiliq

3 | Trafficmeasurements in Pristina| Traffic measurements and vehicle registratil 3 sessions from 8 to 1

11Capacity Development Project for Air Pollution Control in the Republiosofvds Introduction of Framework of Emission
Inventory, JICA ; 2020

12 Report on Energy Consumption Survey Results; Besim Islami; Support on Implementing the 3rd Energy Package with focus on
Energy Efficiency and Renewables, funded by EU; 2018
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received from Ministry of Infrastructure an| points in Pristina
Transport

Report on Energy Consumptioproduced within the scope of the EU Projest estimaing the energy
consumption for different sectors: households, public sector, business sector and transport. Calculation of
energy commodities shares for all households in different municipalities and the respective results for
three most important energyesvices such aspace heating, water heating and cooking has been included

in the report.Bottom-up methodology has been implemented using also surveys.

Table8 List of data and surveys frothe Report on Energy Consumpticthg EU Projedtused in the
inventory

Input data Type of data which has beeanalyzed No of surveys

1 | Activity Data of Households averageenergyconsumption 15000 ¢ households
division of fuel type used in household (2018) i regions:
different regions of Kosovo Pristina, Prizren
Mitrovica, Gjilan, Pejq

Gjakova, Ferizaj

2 | Activity data of public institutiony Averageenergy consumption more than 1,000 servics
and small business facilities in different
regions (2018):

Pristina, Prizren, Mitrovica
Gilan, Peja, Gjakovg
Ferizaj

54 DATA FROM MEASUREMENOF VEHICLE TRBFFI

Traffic measurement has been received from the Ministry of Infrastructure and Transport. The
measurements havéeen conducted using automatic counters at 21 measurements points fatredit
roads (national, highways, regionalhe last meas@ments were conducted in 2016 yedihe Ministry has
alsoshared results from traffimodelingfor years 2015 an@020.

In the update traffic based on abovenentioned measurements was adjustedh y 3 WL/ ! Q&n G NI FF
Pristina and in other large cities.

5.5 DATA FROM CITIES

The following cites and municipality offickavebeen visited:

1. Gjakova
2. Peja

3. Prizren
4. Drenas
5. Mitrovice

The following data has beexplored
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1 Energy efficiency, heat demarahd traffic/transport data available at city levelfor instance

Energy Efficiency Plan, Climate Change Plan or Greenhouse Gas Emissions Inventory for the City,
Mobility Plan, traffic measurements (for road/street development projects)

Local power planwith heating system distribution

Information (area of buildirgor fuel consumption) in public services like schools, offices

Number of registered business services (bars, restagyant

=A =4 =4 =4

Other information that could be useful for emission inventory

Dueto the late submission of data, not from all cities)d its incompletenessnost data has not been
includedin the firststage of the inventoryDuring the update of emission inventory data provided by cities
wasanalyzedand usedo adjust theactivity data.

Gjakova

City located in the west part of Kosokoy’ G Cf I G 5dzl I 32AyAé¢X G | KSAIKIDG
94 84 inhabitants(according to KAS, December 30ut of these, aboudl 000livesin the city. Site visit
included meeting iMMunicipality Officewith Directorate of Urbanism and Environmental Protection and
city survey GjakovaMunicipality has deeloped doawments regarding environmental aspectkocal
Environmental Action Plan, Local Biodiversity Action PlanLadl Waste Margement PlanThe main
environmental threats are connected to illegal urban development, traffic, waste awmdstewater
management and natural resources exploitation. Air quality is considered a®jor environmental
problemcaused by domestic heating angffic. Gjakova city has got district heating with 20 MW oil plant.
District heating system covecentral and souttpart of the City Modernization of power plant is planneg
old oil boilers will be replaced by new biomass boildbata about number obuildings connected and
using district heating received from Muipality Office are presented in the table below:

Table9 Number of buildings connected to district heating system in Gjakova

Type ofbuildings | Number of buildings wit active Number of buildings with passiv

district heating (DH) district heating DH
Block of flats 29 29
Houses 158 78
Business services 50 288
Schools 7 2
Hospitals 2 1
Public 7

The pictures below present (from the left): Municipality Gifiold town with small houses, south part of

the City with new buildings and hilly small town area with small houses.
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Figure3 Examples of buildings in Gjakova.

Peja

Municipality is located in the wegtart of Kosovo Peja Cityis locatedat the root of Prokletije Mountains
and at the entrance of Rugova Canypone of the longest and deepest in Europe. The first part of the
canyon lays on the a&west directionwhich has impact on wind direction and air pollution dispersion
According to the KAS (3bf December 2018) thenunicipality has 9915 inhabitants and in Pagty lives
about 50300 citizens.Site visitof the city combinedwith meeting in the Municipality Officewith
Directorate of Urbanism and Environmental Protectiook place in December 2019Accordingto
Environmental Impct Assessment of Strategic Development PlanManicipality of Peja 2019; 2026 air
quality in the municiphty is one of the best in Kosovo, however there kxcalproblems with air pollution.
One of KHMI monitoring station is Idea in Peja city and it measures urban background. According to the
measurements in 202Qyear is not finished yethere are alrady 74 days with Pl exceedances of 50

x IR (Wmit is 35 days)There were observed exceedances for REhd PM s limit valuesin previous 2019
year.

Some data regarding fualse for heating purposeseceived from theDirectorate of Urbanism and
Envirammental Protection Directorate are presented in the table belowlhe data comes from
Environmental Inspector.
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Tablel0 Type of fuel used in inspected serviceBeja

Number of inspected
Activity /sector Type of fuel premises
ovens wood and electricity 28 inspected
bakeries wood and electricity 29 inspected
restaurants pellet and electricity
stores and shps mainly electricity
schools all wood + 1 with oil (heavy 33
hospitals pellet
public administration 3 - heavyoil, 1 electricity 4

O«
>
c:
m/

The pictures below present (from the lefyjiew atwdza 2 @+ /I y&2y FT2N¥ (KS
restaurant, example of residential area and block of flatseja.P

Figure4 Examples of budings in Peja.

Prizren

Municipalityis situatedin the southeast part of Kosowat about 400 m above see levélrizren City lies at

the foot of SharMountains Municipality has192712 inhabitants (KAS 3bf December 2018) and 200

of them lives in izren City.Municipality has prepared Greenhouse Gases Emissions Inventory for Prizren
City with 2014 base years a part of the projectéSupport for Sustainable Prizremnitiating Urban NA

MA< (NAMA- Nationally Appropriate Mitigation ActiohsAir quality is one of the environmentghreatsin

the city. Monitoring station run by KHMI shows problem with BMbollution: number of days with
exceedances of daily limit values was 58 in 2019 and 51 in 2020 (faf December 2020). The limit is 35
days.High values of Pp4 are also observed however, under the limit valuBsiring the site visit and
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meeting in theMunicipality Office with Public Services Departm&HG Emission Inventowas presented
by the officersTable below provides some data fouimdthe inventory.

Tablell Fuel use by business and public institutions in Prinr@014 yea{Greenhouse Gases Emissions
Inventory for Prizren Cify’

Base year 2014 Wood | Qil diesel Pellet Qil Lignite Hectricity
Mg Mg Mg Mg Mg min kwWh
businessand institutions 3571 62 107 132 2074 | 4,8

Pictures below present few views of the city: location at root of Sharr Mountains, old town with small and
densely arranged houses, wood fuel and typical streets with small haugagzien.

Figure5 Examples of buildings in Prizren.

Mitrovica

The city of Mitrovica is located in northern Kosovo near the junction of rivers Sitnica and tiby area.
The city is divided into Albanian south part eerbian north part. Mitrovica municipalifporth and south)
is populated by81401 inhabitants (KAS 3bf Decembery and about 44800 people lives in the cityThis
part of Kosovo used to be a main industrial area witepca district (Trepca miningelid), the Zvecan
smelter plant and the Trepca battery factory. Mitrovica Industrial Park (MIit),area approximately 150

'3 GreenhouseGases Emissions Inventory for Prizren, @gseline Year 2014 GHG Emissions Inventory (Report), Prizren
Municipality, UNDP, Austriddevelopment Cooperation
1 KAS databaséittps://askdata.rksgov.net/PXWeb/pxweb/en/askdata/?rxid=c889d138de4009-b6cd27daabe0c80e
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ha, islocatedat the easterrpart of the South Mitrovica in an open shallow valley of rivers Sitnica and Ibar.
This areds adjacehto the populated ared” The mine and the factory located within the city are already
closed however, the area is still nhaemediated According to tle report: Consulting services for
Environmental Assessment and Remedial Action Plan for Mitrovicattiadiark dThe Mitrovica Industrial

Park is part of the Trepca conglomerate and has been identified as one of the most severe environmental
hotspots in the regiah The report notes that wateand land contamination ith heavy metals are the

main enviromental problem of the city caused by the former industrial activitte®m air quality point of

view dust carried from uncultivated areas may include heavy métals.

Air quality problems in Mitrovica are related to PMlaily exceedanceand PM s annualconcentrations
above limit valuewhich are observed by KHMI monitoring station located in the city (urban background).
57 days with exceedances of PRI A £ @ f A YA (°) wad dbsizSed i 2019 and. Ways in 2020
(on 158" of December).

Picturesbelow present few views of the cityjade duringsite visit in the City an#lunicipality Office in
January 2020: from the leff Municipality Office and higher buildings in theentre of the city, view to the
north part of Mitrovica and hills, residentiallly area in the south part of the city, industrial former mine
area (MIP) an@xampleof low emittersfrom services.

- |

5 Consulting services for Environmental Assessment and Remedial Action Plan for Mitrovica Industrial Park, Kosoi)Ezech
TrustFund, October, 2009;
16 Consulting services for Environmental Assessment and Remedial Action Plan for Mitrovica Industrial Park, KosoWDEzech
Trust Fund, October, 2009;
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Figure6 Examples of buildings in Mitrovica.

DrenagGllogoc

DrenasCity is situated in the central pardf Kosovo about 30 km to the west froRristine Gllogoc
municipality has 6@70 inhabitant and about 800 citizendive in the city City isnot largehoweve, in the
centre large high blocks of flatre situatedsurrounded by residential houseBerionikeli - large nickel
production plant with nickel mine is situatedear Drenas tothe north. According to the received
information from Drenas Municipality Office during site visit in January 20#0Municipality developed

the first Air Quality Plaim Kosova Air quality is a problem in the city due to PJyollution according to the

air quality measurements hosted by KHNNumber of days with exceedances of BMaily limit was
observed in 208 51 and in 2020: 41 (¥%of December 2020The Municipaty is concerned about impact

of Ferronikeli Installation on air quality in the cifjhe Air Quality Plan includes estimation of emission for
the city based inter alia on business and car registers and list of measures for emission reduction and
improvement of air quality in the municipality. Communication and education actions are mentioned in the
AQP among others. Therefore the emission inventory and air quality modelling, Air Quality Portal
developed in this project may strongly support these measurable below presents some data from Air
Quality Plan for Drenas

Tablel2 Fuel useer yearby different activities for heating purposes in Drenas (Air Quality Plan for Drenas
City)’

Type of activity Number Area Wood Coal Elecricity Pellet
[m’] [m’] (Mg] [kwh] [Mg]

Bakeries 8 no data 2144 no data no data no data
Restaurants 47 no data nodata | no data no data no data
Shops 1465 no data no data | no data no data no data
Schools 34 49 825 3300 - - -
Hospitals 13 6 407 50 - - 100
Public
administration 7 6 657 20 - - 30
loffices
Block of flats 33 21 114 (ground floor) nodata | no data no data no data

" Local Air Quality Action Plan 202@024; Gllogoc Municipality; Gllogoc 2019
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885 200 (ground

floor) no data

no data

‘ no data ‘ no data

residents

8 852 active
Houses

Pictures below preserdifferent types of buildigs aml plant - from the left higher buildings in the centre
of the city, residential areanixture of high and small houses with example of low emijtf@rronikeli Plant
and view at the plant against the city

Figure7 Examples of buildings in Drenas.
Pristina

Pristina - capital city of Kosovo located in thmrtheasternpart of Kosovo in @amall hilly terrainclose to

the Gollak MountainsOfficially municipality is populated witl214688inhabitants andl56 000citizenlives

in the city However, it is estimated thatcity may have much morehabitants: students and people
working in the capital. Therare twomonitoring statiorsin Pristina: one in the citgentre ¢ near the MESP
offices and the other at KHMI locatiorear the exit road to PejdMeasurements show air quality problem
with PMypand PM s. High concentrations of N@re also observedata for Pristinawas collected by other
projectincluding atailed emission inventory for Pristina Agglomeration (Pristina, Fushe Kosovo and Obilig
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municipalities) Capacity Development Project for Air Pollution Control in the Republic of Kosovo;
Introduction of Framework of Emission Inventdmanded by JICA.

Figure8 Smog in Pristia

Conclusions from site visits

Municipal authorities in all visited places are aware of air quality problems in the cities and take measures

to reduceair pollution Air quality problem is mentioned as aemf main environmental problems in
strategies and plansileveloped by municipalities. Drenas and Prizren municipalities have prepared
dedicated document regarding air pollution: Air Action Plan for Drenas and GHG emission inventory for
Prizren.Air qualitymonitoring is carried out by KHMI in four of the five locations visibedll these cities
exceedances of P)daily limit are observed. Annual concentrations of RM NB KA I KX |3NR dzy R
odzi 06St2¢ (KS £ Monikigalitigsprdvidedsomedaiawhich mahly concernednumber of

buildings and fueluse in public services and business servidesta dd not cover allthe information
neededandwasincompletebut wasveryuseful forverifying themain assumptiosof emission inventory.

5.6 DATABASES ON EMISSIGIR®M POINT SOURCEB®USTRY)

Emission fronpoint sources has been calculated on the basis of IPPC permitsp#PRs applications
and availableofficial reports containingneasurementsfoér KEK, Sharrcem and Ferronikélihe data from
the report: Republic of Kosovo; Expert for Air Pollution Control Final Redast,2016; Japan International
Cooperation Agency (JICA), JFE Teé&tesearch Corporatiowas also usedor calculation of emissions
FNRBY Y2a202Q04a LIRoSNI LI Fyida

Due to frequent lack of data regarding the parameters of emittess emission "EEA/EMEP Emission
Inventory Gilidebook”, BAT Conclusions atite assumptios based on the experfexperience in similar
installation has beensed.
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6 EMISSION FACTORS USED IN THE INVENTORY

Taking into account the local conditionskidsovaand the available data on processes,EEMERGuidebook
2019 emission factorsave beeradopted which most closely correspond to the conditions ofdhalyzed
processes, as well as guidelines for condurinventories for the needs of air quality analysis (air quality
assessment, national inventories).

6.1 AREASOURCHESF EMISSIONSMALL COMBUSTION)

Emission factors are presented area sources databas®018 Small combustioim dfactors sheetas a
integral part ofthe database The following tier® and factors hae been used:

Table1l3 Source of emission factors for different fuel types.

Factors source:

el EMEPEEAGuidebook 2019; 1.A.4. Small combustion
LPG Table 3.4 Tier 1reission factors for NFR source category 1.A.4.b, using gaseous fuels
Dieseloil Table 3.5 Tier 1 emission factors for NFR source category 1.A.4.b, using liquid fuels
Heating Table 3.6 Tier 1 emission factors for NFR source category 1uésih biomass
. Table 3.40 Tier 2 emission factors for source category 1.A.4.b.i, conventional stoves
QGooking . .
Wood burning wooc_i and sw_mle_lr wood waste) _ _
stoves Water heating Tablg 3.40 Tier 2 emission factors for source category 1.A.4.b.i, conventional stoves
burning wood and similar wood waste )
Table 3.41 Tier 2 emission factors for source category 1.A.4.b ieffigiency stoves
Modern stoves )
burning wood 6)
Ecolabelled stoves Table 3.42 Tier 2 emission factors for source categagxydlb.i, advanced / ecolabelled
and boilers(heating) | stoves and boilers burning wood
Pellet stovesand Table 3.44 Tier 2 emission factors for source category 1.A.4.b.i, pellet stoves and boi

boilers (heating)

burning wood pellets

Table 3.3 Tiet emission factors for NFR source category 1.A.4.b, using hard coal and

Heating brown coal
. Table 3.14 Tier 2 emission factors for source category 1.A.4.b.i, stoves burning solid 1
. QGooking .
Lignite (except biomass)
stoves Table 3.14 Tier 2 emission factdos source category 1.A.4.b.i, stoves burning solid fuel

CUEHIE (2 (except biomass)

Table 3.19 Tier 2 emission factors for source category 1.A.4.b.i, advanced stoves bur|
coal fuels

Modern stoves

Due to the lack of knowledge and survey on types and age wéstosed foheating- Tier 1 method has
been used for emission calculatifor the first inventoryreport. It was assumed that stoves used in Kosovo
for space heating are mostly old ones or have old constructiomission factors for lignite and wood
burning have quite high valueDuring the update new data was providéar modeling First modelling
showed some overestimation of concentrations in they @énters. Information received from cities and
comments provided by KEPA after the fieshission inventorypointed to the increasingusing pelletfor
heating purposesAnalysis of reports on using wood and pellet in Kosovo or Balkans countries confirmed
growing importance of pellet as a fu€l Regarding these data, neWer 2emission factors were added:

for wood fuel modernecolabelled stoves and boilers burning waatl pellet stoves and boilersor more

8 EMEP Emission Inventory Guidebook (2019) specifies a choice of Tiers (levels of detail) for each emission source group. The
higher the Tier number the higher is the level of detail for emission estimation and better is accuracy of emission result

¥ pellg Market Overview; AEBIOM Statistical Report 2017,

Kosovo Wood Biomass Assessment; Opportunities And Challenges; USAID 2015

£ [1'9 J1UtLb !'o![,{L{T 222R tNROS&AaAYy3I aAliNRBOBAOSKI!

wS3IA2YyT ! b5
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specific fuel use like water heating and cookirijer 2methodshas been select

a) b)

Figure9 Examples of stoves:)anodern pellestoveused in the modern district of Pristinaan office inan apartment
building b) solid fuel stoves soldlocalshops

6.2 SOURCES OF EMISSIERSGM SMALL BUSINES® SERVICES

For services and business with greater area for heasngh ashospitals schools and hote|different
factors have been implemented. It was assumed that these services are using boilenedting (larger
facilities) and factors for commercial and institutidmsvebeen usedOther business and servicesfices,
restaurans, bakeries, shopand warehousefiave been assumed to have similar facilities like residential
(see table above).

Tablel4 Source of emission factors for different fuel types.

Factors source:

e EMEFPEEAGuidebook 2019; 1.A.4Small combustion

LPG Table 3.8 Tier 1 emission factors for NFR source category 1.A.4.a/c, 1.A.5.a, using g4
fuel

diesel oil Table 3.9 Tier 1 emission factors for NFR source category 1.A.4.a/c, 1.A.5.a, using lig
fuels

Table3.10 Tier 1 emission factors for NFR source category 1.A.4.a/c, 1.A.5.a, using s

wood stoves | heating biomass

Table 3.7 Tier 1 emission factors for NFR source category 1.A.4.a/c, 1.A.5.a, using hg

lignite stoves | heating brown coal

Tabk 3.46 Tier 2 emission factors for negsidential sources, medium sizedQkWth (i 2
1 MWth) boilers wood (in the absence of information on manual/automatic feed)

pellet

stoves/boilers NEEg
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6.3 SOURCES OF EMISSIERGM AGRICULTURIROPS AND BREEDING)

To calculate emissions from ragultural sources, emission fac®from "The EMEP/EEA air pollutant
emission inventory guidebdo¢ H n m ¢ European averages for agriculture, animaeeding and
fertilization havebeenadopted.

Tablel5 Agricultural emissiogactors- agricultural crops

Source of emission Factor source

cropland- land cultivation

cropland- harvest:

wheat

barley

oat

r'ye | EMEP Guidebod8D Crop production and agricultural soils 2019 Table 3.6 &

grass| 3.8tier 2 EFs for agricultural crop operations

drying of cereals:

wheat

barley

oat

rye

Table1l6 Agricultural emissiofactors- animal husbandrybreeding)data sourceEMEP/EEA 2019)

Breeding

cattle farming

sheep farming

goat farming

horse breeding

pig farming

chicken farming EMEP/EE&uidebook2019 3.B Manure mamgment Table 3-3.5)

broiler farming

goose farming

duck farming

turkey farming

poultry farming on average

Tablel7 Agricultural emissiofactors- agricultural use of artificial fertilizers

Fertilization: Unit

emissions from crofertilization* EMEP GuidebodsD Crop production and agricultural soils 2019 Table 3.1
EMEP GuidebodsD Crop production and agricultural soils 2019 Table 3.2

* The dust indicators apply to all fertilizers. Other factors apply to nitrogen fertilizers.
Emission factors for working machinery used in agricultural wighssed on assumptions concerning
machinery operation. The following is assumed:
 average fuel ansumptbn of agriculturamachinery- 36 dm¥ha,
i the annual number of field work witla combine harvester or tractog 5 (plowing, harrowing,
sowing, spraying, harvesting)
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density of disel oil- 0.83 kg/dm.

Tablel8 Agriculturd emissiorfactors- agricultural machinery (data sourcEMEP/EEA 2019)

Unit

EMEP/EEA Technical report 2019 1.@#road mobile machinery TableBTier

agricultural machinery 1 emission factors for offoad machinery

6.4 SOURCES OF TRAFMISEIONROADS)

Traffic emission factors have been evaluated accordin@eoEMEP'2019 Guidebook (Tier 3) using local
fleet data for aggregation. The aggregation processcluded fuel data as well.
The emission faors (EFs) are calculated foine speed categosés:

1 from 30 to 100 km/h, every 10 km/h;
1 10 km/h- as traffic jams.

The emission factors are aggregated for 4 vehicle categories:

passenger cars;
light commercialvehicles ILCY;
heavy duty vehicles (HDV);

= = =4 =

buses.
The basic substancesith EFs directly praged in COPERT in [g/km], @a®fdlows:
" NOx
1 PM (as PM exhaust)
1 NMVOC
1 CQ
Fuel consumption factors [MJ/km] are also spakgpendent. They are used to calculaterigied EFs for the
following substances:
1 SQG
1 heavy metals (As, Hg, Cd, Pb)
Benzene EFs arcalculated as a fraction of NMVOC emissions.
All raw values of speedependent indicators are calculated using COPERT 5 model.

Tablel9 Emission factors from lineaources- exhaust emission®ased orEMEP/EEA 2019)

Vehicle/speed caegory NOX Phtio €0 NMYOC =D
g/km g/km g/km g/km g/km
passenger cars
10 km/h 0,962 0,083 0,716 0,164 0,00061
30 km/h 0,645 0,057 0,419 0,078 0,00039
40 km/h 0,579 0,049 0,346 0,062 0,00034
50 km/h 0,541 0,042 0,293 0,052 0,00032
60 km/h 0,524 0,039 0,256 0,045 0,00030
70 km/h 0,525 0,037 0,232 0,040 0,00029
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Vehicle/speed caegory NOX it €0 NMYOC 59
g/km g/km g/km g/km g/km
80 km/h 0,545 0,039 0,222 0,037 0,00030
90 km/h 0,583 0,043 0,225 0,036 0,00030
100 km/h 0,643 0,050 0,244 0,037 0,00032
light commercial vehicles (LCV)
10 km/h 1,660 0,106 2,420 0,211 0,00082
30 km/h 1,173 0,075 1,295 0,146 0,00057
40 km/h 1,010 0,066 0,914 0,122 0,00049
50 km/h 0,897 0,063 0,652 0,102 0,00044
60 km/h 0,835 0,064 0,510 0,087 0,00041
70 km/h 0,822 0,070 0,489 0,077 0,00040
80 km/h 0,861 0,080 0,587 0,073 0,0002
90 km/h 0,953 0,096 0,806 0,073 0,00047
100 km/h 1,099 0,116 1,146 0,078 0,00054
heavy duty vehicles (HDV)
10 km/h 16,57 0,567 4,46 1,401 0,00331
30 km/h 9,61 0,275 2,18 0,591 0,00182
40 km/h 8,29 0,223 1,78 0,463 0,00156
50 km/h 7,50 0,194 1,57 0,385 0,00141
60 km/h 6,98 0,178 1,46 0,331 0,00131
70 km/h 6,63 0,169 1,40 0,291 0,00125
80 km/h 6,39 0,165 1,38 0,261 0,00120
90 km/h 6,29 0,164 1,37 0,246 0,00119
100 km/h 6,29 0,164 1,37 0,246 0,00119
buses
10 km/h 20,94 0,505 5,03 1,388 0,00302
30 km/h 9,54 0,238 2,27 0,579 0,00175
40 km/h 8,19 0,197 1,82 0,444 0,00153
50 km/h 7,33 0,174 1,57 0,370 0,00140
60 km/h 6,74 0,160 1,42 0,327 0,00131
70 km/h 6,30 0,151 1,32 0,302 0,00125
80 km/h 5,97 0,146 1,26 0,287 0,00121
90 km/h 5,82 0,144 1,23 0,282 0,00120
100 km/h 5,82 0,144 1,23 0,282 0,00120

It is proposed that the methodology for calculating the mthaust emissions and emission factors should

be based on th&MEP/EEA emission guidebook 2@lL@lelines. The amount of dust resuspensi@m be
determined on the basis of the United States Environmental Protection Agency guidelines for paved roads:
AP42, Fifth Edition, Volume 1, Chapter 13.PdvedRoads gource: htp://www.epa.gov/ttnchiel/ap42/).

The study pesents the following coefficients and assumptions. The emission factor resultingtHeom
movement of vehicles on paved roads, taking into account local weather conditions, shall be calculated

using the formula:

WE= (KA (LS (W) ?)*(1-P/4N)

where:
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source:%20ht

k - particle size multiplier depending on the fraction of the emitted particulate matter
[o/km/vehide],

L- road surface silt loading [gf],

W - average weight of the vehicles travelling the rodtp].

P- number of days with precipitation greater th&®254 mm in theanalyzedperiod,
N - number of days in thanalyzedoeriod (N = 365 for year).

The k multiplier value for Pland PM s was defined as: ,62 and0,15. The average weight of vehicles on
the roads was assumed at the level ¢gd ®/g.

The fators of nonexhaust emission frortransport and resuspension of drifted dust are presented in the
below table.

Table20 Norrexhaust emission factors from transport

PMo PM,5

Type of emission : _
[g/vehicle*km] | [g/vehicle*km]

non-exhaust enissions passenger cars 0,0195 0,0107

non-exhaust enssions commercial vehicles (vans) 0,0272 0,0148

non-exhaust enssions heavy duty trucks 0,095 0,095

non-exhaust enssions- buses 0,095 0,054

emissions from road weamd tear- passengevehicleg 0,0101 0,0055

emissions from roaq weamnd tear- commercial 0,0101 0,0055
vehicles (vans)

emissions from road weamd tear- heavy duty 0,0513 00277

trucks/buses
amount of particulate matter resuspension 0,14409 0,0348

6.5 FUGITIVE AND NATAIREMISSION SOURGESNES,QUARRIES, LANDFILASJATION
FORESTS)

The following tables present the proposed emission factors for other emissigues- fugitive and natural
emission.

Table21 Emission factors from quarrigsource: EMEP/EEA 2019. Tier 1 emission factors for source
category 2.A.5.a Quarrying and mining of minerals other than coal. Table 3

Source of emission PM10 PM, 5

Quarries 50 g/Mg mineral 5 g/Mg mineral
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Table22 Emission fadrs from the waste management sect@o(rce: EMEP/EEA air pollutant emission
inventory guidebook 2019. 5.A Biological treatment of wgstelid waste disposal on land (Tabl&)3

Emission factors

Waste disposal method
PMlO PM2_5 NMVOC
g/Mg g/Mg kg/Mg
solid waste disposal on land 0,219 0,033 1,56

Table23 Emission factors from natural sourcesyrce:Guidelines for regional emission inventories for the

needs of current assessments and air quality glBolish Mnistry ofthe Environment 2003

NMVOC N
Forest type [kg/(ha x year)] [kg/(hal;byear)]
Deciduous forests 10 3,6
Coniferous forests 40 3,6
Mixed forests 25 3,6

For modeling speciation modeling profiles for NMVOCs also contain a breakdown for isoprene and
monoterpen from forest areas.

Table 24 Emission factors fronaviation (source:EMEP/EEA air pollutant emission inventory guidebook
2019 1.A.3.a Aiation - Annex 5- Master emissions calculatoEP6.xIsm", Annex 5 to EMEP/EEA aviation

chapter)

Aircraft name L%'SS Fuel burn Nox (6{0) SOx PM;q
kg kg/LTO kg/LTO kg/LTO kg/LTO
Boeing 737800 B738 881,10 12,30 7,07 0,740 0,074
Airbus A320 A320 816,17 11,28 8,25 0,686 0,066
Airbus A319 A319 688,81 7,46 9,49 0,579 0,058
Airbus A321 A321 1 034,57 17,29 4,48 0,869 0,178
Embraer ERI90 E190 651,65 6,43 12,13 0,547 0,052
Weighted average for_LTO cycle 82595 11,22 7.95 0.694 0,078
(take-off and landing)

The five most common types of aircrafts with cumulative shameEuropean movement over 50%ere
selected for emission calculatiobased on flight traffic in Europe in 2015 per aircraft typ@able 2.1.
EMEP/EEA guidebook 2019

7 DETAILED METHODOLOGY FOR THE INVENTORY OF EMISSION
SOURCES

7.1 INVENTORY OF POINMIESIONSOURCEBNDUSTRY

The inventory of point sources in Kosovo includes emitters belonging to IPPC installations, for which the
permit was (11 installations till 2019 Dec.) or application for permit was submitted (42 installations till 2019
Dec.), basingorktS R2 OdzYSyid aLYyGS3INI GSR SYyGANRYYSyYy Gl f LISNY,
installations with information about procedure status and type of activity. Document has been presented in
Annex 1.During the update of emission inventory the list of @PRstallation was verified and no new
installation was addedn the emission databasd=mission inventories for municipal landfills and mining
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activities are included in chapter relating to other sources. According to our knowledge all installation
(excep BAS Partners) are in operation.

Inventory covers the following information:
a) coordinates of the emitters in KOSOVAREFOIDO$&:9080) system,
b) quantity of substances emitted covered by the inventory [Mg/year],
c) emitter height [m],
d) emitter diameter [m],
e) outlet speed [m/s],
f) concentrations of pollutants [mg/ff,
g) gas flow [nih],
h) gas temperature at outlet [K],
i) estimated emission time [h/year].

Information from permits was obtained during the visits in Ministry (paper version) or from the website
https://mmph.rks-gov.net.

The applications, permits and reports contain deficiencies, altbeiremissions of PN and PMs The
emission for these types of particulate matter was calculated on the basis respective proportivedhe
TSP, PM10 and BN of emission factors from EMEP/EEA guidebook 2019.

If there is no data on emitters and their parameters, substitute values were adopted depending on the
emission level for a given emitter, according to the simple assumptionsptigortions with similar
installations, outlet speed between 12 and 15 nilsle to lack of data regardiraxygen content and water
content of the flue gas, normalised volumetric flow was estimated from actual flow using only the
correction by temperature dctor. For entities for which there are no coordinates of emitters (most of
them), geolocation were carried out on the basis of address data, cadastral data, location maps (print
screens) or even general information about location from permits or appiesiising the following tools:

State geoportal of Kosovbt{p://geoportal.rks-gov.net)
Google maps,

=A = =

Open Street Maps,
1 CORINE Land Cover (CLC).

More details about assumptions presented in coomts in 2018 1.A 2.A.1 2.C_3B_Industry_v2.xEx
6aRIGlIorasSe akKSSaoo

In the update emission from asphalt manufacturing was added basing on the general raw material
consumption from Kosovo statistical yearbook 2019, emission factors from EMEP guidebook 2019 (Tier 2
emisgon factors for source category 1.A.2.f.i, Roadstone coating (asphalt) plants. T2hjead data for
asphalt plants from KEPA containing coordinates and areas of the plants. Emissioeach plant was

OF £ OdzAf F 1SR & GKS LINEGR el argayof tiePlantsit | y 1 Q& | NBI 4K NE
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EYAdaArzya FNRBY VY 2(koRog2Anad Koddud 8)Nderedalcyfated udaig from theJICA
report: Expert for Air Pollution Control Final Refrt the update

Emission calculation is preted in "2018 1.A.2.F Asphalév1.xIs".

7.2 INVENTORY OF AREAEMONEMALL COMBUSTION)

The database on area sources is a collection of emissiosgatl information oremission sources from
individual lowpower heating systems fromiie municipal and household sector, comroial and services
sector and public utility facilities. These sources include:

1 small household stoves and boilers,

i1 household furnaces (solid fuel stoves for water heating and solid fuel kitchen stoves),

1 small boilers supplying heat in commercial andvems facilities (bakeries, restaurants, offices,
shops, warehouses, hotels),

9 boilers in public utility facilitieg hospitals, schools, offices.

The following steps are needed for emission calculation for heating purposes and cooking in residential and
services sectors:

1. Energy demand calculation

Division into energy supply / fuels type
Emission calculation

Spatial distribution of sources

a s~ WD

Emission factors (described above)

7.3 RESIDENTIAL EMISSION

Energy demand calculation

As mentioned inthe previous chaptr, data from two projects waswvailable The JICAProject included

surveys in Pristina region (including Obilig and Fushe Kosovo municipalities). According to surveys results
the fuel use for different kinds of households has been estimated (detachedbposismidetached houses,

row or terraced houses, apartmentahd fuel use in different kirglof services has been estimated (office,
1AYRSNHINIGSYS a0K22ft3x dzyAGSNEAGES o6l 1SNEBX OFFSE N
the energy derand and fuel share can be calculated but only for Pristina rediba.EUProject included

larger amount of surveys for all regions in Kosdvenabled to calculated heat demand for households for
different regions (Pristina, Prizren, Mitrovica, Gjil&@gja, Gjakovand Ferizaj)by space heating, water
heating and cookingFor servicesit covered energy demanddivided only by two main types: public
services and private services amg region. In order to calculate heat demand and fuel shagd,
municipalities of Kosovo has been assigneddsearchedegions(table below).

0 Republic of KosoydeExpert for Air Pollution Control Final Repbtay 2016; Japan International Cooperation Agency (JICA), JFE
TechneResearch Corporation
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Table25 Assignment of municipalities in regions surveyed in EU Project
1 2 3 4 5 6 7

Pristina Prizren Mitrovica Giljan Peje Gjakova | Ferizaj
Pristina Prizren Mitrovica Giljan Peje Gjakova | Ferizaj

Podujeve Dragash Leposaviq Kamienice Istog
Obilig Mamushe Zvecan Noveberde Kline
Drenas Rahovec Mitrovice E Ranilug Decan

Fushe Kosove Suhareke Zubin Potok Partesh Junik

Gracanice Malisheve Vushtrri Kacanik
Lipjan Sknderaj Hani Elezit
Shtime Shtrepce

Viti
Kllokot

Spatial data available from Cadastral Agency and Statistical Agency included:

1 Population by settlements Census 2011
Population by municipalis2018
Buildings by type, urban/rural region and municipalities Census 2011

Dwellings by types of heating source and main type of energy used for heating by municipality
Census 2011

I Localizatiorof the settlements

= = =

9 Localizatiorand borders of municipalities

To verifyaccuracy ofenergy demanddata, calculation of energy demand using degidsys (climate
conditions) has been conductedhs an auxiliary method The following equation has been used for
calculation:

RHD [MWh] =(A * U * DD* HUF* 24*10°)*Ub/Ef
where:

- RHDg RealHeat Demand [MWh]

- Ac area of house[m?]

- U- heatingcoefficientf\W/m?K]

- DDc degreedays fK day]- 2279 (Celsiubased 3yearaverage (2017 to 2019) heating degree
days with a base temperature of 15& for Pristina Airportwww.degreedays.netno other
meteorological data has been available at time of calculation)

- HUFR use of heat factor 0,9
- Ubc usabilityfactor- use of heat (due to holidays, workice
- Ef- efficiency of stove/facility

The most important data (having large impact on reguk heat coefficient for buildirggn Kosovo. There is
no available data regarding the coefficient for Kosovo therefore it was assumed basing on site views and
law requrements concerning building insulation
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Table26 Law requirements for heating coefficient in residential buildings

Kosoro
Polish law requirements for heatingoefficient | requirements
W/m?K for temperature in the room >1& 21
1997 2002 2008 2017 2018

external walls 0,3 0,3 0,3 0,23 0,35
flat roofs and unheated ceilings 0,3 0,3 0,25 0,18 0,3
ceilings above unheated basements 0,6 0,6 0,45 0,25 0,5
internal walls between heated and unheatec
rooms 1 1 1 0,3
windows, balconies 2 2 1,7 1,1 1,6
roof windows 2 2 1,8 1,3 1,6
windows between heated and unheated
rooms 4 4 2,6 1,3 1,6
exterior doors 2,6 2,6 2,6 15

Analyzingthe requirements for heating coefficient arxite visits the calculationinduded a values 08,2

[W/m?K] for houses and.,7 [W/m?K]for apartments yaluecorrespond to old buildings in Poland). Figure

below presens example of typical lack of insulation for residential building:

Figurel0 Examples bresidential building insulation in Kosodd- dzii K 2 NI &

LIK2 (24

YIRS RdzNA y 3

Table belowpresentscalculated energy demand for household and by residents/population usiog

sources of data:

Table27 Energy demand for husehold using two methods of calculation

Typeof . JICA Degreedays calculation
building/dwelling Typeof heating Averagc;: area _ Energy demand
[m9] GJ/building/apartment | GJ/year

Wood 120,8 123,1

Coal 100,4 127,8

Pellet 200 84,7 112,8

Oil (Diesel) 95,7

Gaseous fuel (LPG) 97,9

detached house | Electricity 86,3

semidetached Wood 100 120,4 65,3

2 Eor minimum requirements for the energy performance of building ; Regulation MESP 04/18
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house Coal 92,2 67,6
Pellet 116,0 60,1
Oil (Diesel) 51,6
Gaseous fuel (LPG) 52,7
Electricity 46,9
Wood 93,1 52,5
Coal 83,3 55,2
Pellet 70 35,4 50,8
Oil (Diesel) 43,7
Gaseous fuel (LPG) 43,3
terraced house | Electricity 38.9
Wood 93,1 34,8
Coal 83,3 36,5
Pellet 80 35,4 33,8
Oil (Diesel) 29,5
Gaseous fuel (LPG) 29,2
apartment Electicity 26,6

Therehasnot been enough data to calculate energy demand from oil, LPG and electricity bashg @A
Project surveysSmalldifferences in heat demandased orthe JICAroject, between houses and terraced
houses/apartmentsregarding large difference in heatg area of households are puzzlingHowever
according t02011 Census93% of residential buildings aassified as detached housdkerefore next
analyses focused on households.

Table below showsnergy demand calculatiorieom the EUProject:

Table28 Energy demand calculation®in the EUProject.

Energy intensities for urban and rural for Kosovar householdsEtr: ( Summary Energy

Prgect) demand
region Space heating water heating cooking

Gllyear Gllyear | Gllyear Gllyear | Gllyear Gllyear | Gllyear Gllyear

household | person household | person household | person household | person
urban 100,4 19,3 5,6 1,1 6,7 1,3 112,7 21,6
rural 99,0 19,0 6,1 1,2 5,9 1,1 111,0 21,3
Pristina 100,4 19,3 5,6 1,1 6,6 1,3 112,6 21,6
Prizren 86,7 16,6 4,5 0,9 6,5 1,2 97,7 18,7
Mitrovica 84,4 16,2 4,6 0,9 6,5 1,2 95,4 18,3
Gjilan 98,0 18,8 4,8 0,9 5,6 1,1 108,4 20,8
Peja 98,5 18,9 3,9 0,7 55 1,1 107,9 20,7
Gjakova 86,4 16,6 59 1,1 6,4 1,2 98,7 18,9
Ferizaj 954 18,3 6,0 1,1 6,3 1,2 107,7 20,7

Table below presentenergy demandalculationfor householdsising all three data sources:
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Table29 Energy demand calculations for threeurcesiethods.

Method Energy demand Remarks

[GJlyear household] | GJ/year person
JICA project 102,0 19,6 | average for detached houses
EUproject 111,9 21,5 | average for detached houses
degreedaysmethod 107,3 20,6 | average for urban and rural regions

Comparison of data shows slight differences itueg, hence it may be assumed that heat demand for
household is around 10212 GJ/yeamand around 20 GJper person Availability of spatial data and heat
demand analysis resulted iselection of heat demand factor and methb for emission calculation.
Popuhtion has been chosen as the main activity parameter regarding availability of spatial distribution at
settlement level and possibility of conversion from 2011 to 2018 year. Population 2018 has been divided
into settlement level proportionally to populatio 2011 at settlementievel Energydemand (including
space heating, hot water and cookingds been calculated usirige EUProjectQ énergy demand factors
(converted into GJ/person unit) multiplying by population at settlements for 2018 year.

Division irto energy supply / fuels type

Fuel usage share has been used fribva EUproject, regarding regions. For rural regions district heating
share has been added to wood fdble 30).

According to the Population Census 2011 two municipalitiesdCdnild Fshe Kosovare characterized by
clearly different fuels structur¢han other municipalitiesuse of coal is much higher for domestic heating
(60%- Obilig and 51% Fushe€osovo- share calculation based on number of dwellings using this type of
fuel). Coalpopularity was probably due to close location of municipalities to lignite miklewever, the
modelingresults showed some overestimation of the PM concentrations and finally the same fuel shares
were assumed for these regions as for other regions irutigate.

Another individual case has been analy$edthe Mitrovica municipality. Air quality monitoring station is
located in the city and it shows much higher,S0Oncentration than in other cities. According toe
information received fom municipaity office, small business and private services use coal for space
heating. It may cause higher S€missionsThe share of coal use has been increag&aking on fuel share
for servicesc the share of cobwas increased to 80 % for offices, warehousestagrants and shops, to
70% for hotels aah hospitals ando 50% for bakerieslt was assumed that hotels and hospitals as large
object may use also electricity and oil and bakeriesmsee wood for heating purpose®ecause of using
wood also for baking.

According to the received information from KEPA and from citéest urban uncontrolled development is

one of major problems in citieand pellet use for heating purposes in domestic house is increasing
Therefore when updatingthe emission inventoryit was assumed that modern stovesth low emissions

for solid fuet are used in new houses aritend of exchangingld wood stoveswith new pellet one is
growing.lt is estimated that level of pellet use increased from 0 to 32 kg/capita in K&sawo awerage it

is about 3% of total energy use for heating purpos$esgarding this datapél share regarding wood use

was divided into: old stoves, new stoves and use of pellet. Lignite use share was also divided into new and
old stoves.General assumptions garding division into new, old devices and pellet devices are presented

in below:

2 PELLET MARKET OVERVIEW 2017 European Bioenergy Outlook
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Pelletin rural areas10% of all wood stoves
Pellet in urban areas: 20% of all wood stoves
New wood stoves: 5% of all wood stoves

= =4 =

1 New lignite stoves: 20% of all lignite stav

Regarding overestimation of modeling results in urlaseas- fuels share changes were implemedta all
main citiesin the update of emission inventansome specific assumptisfor fuels share are listed below:

1 For larger cities with block of fietand other high buildingsse of electricity was increased toam
26% (as for Prista)
i For some cities use of pellets was increased to 25% of total wood use
i For large cities the share of new stoves was increased to 10%
i For cities with denséuildingsor large areas of small houskise Prizren ad Peje- heating demand
was slightly reduce td.6,1 GJ/person
During the emission update data concerning heat sale to different type adurners was provided by
Termokos (Table 9. Kosovo geoportal (KCA) lumbes map of district heating system. These two data
enabled to distinguish areas with and withduating systemThe daty was divided into two districts: one
coveiing the city areawith central heating system and the otherthe rest of the cityShare & fuel share
differs in these two districtslue to the different share of thélistrict heating.The @lculation of the heat
demand covered by district heatirigom the first emission inventory was verified by new data.

Table30 District heat sale in Pristina 2018 (Termokos)

District heating 2018 | Residential/domestic housed Small services Public services
MWh 127 056,0 12 074,0 83 120,0
GJ 457 401,6 43 466,4 299 232,0

All fuel shares assumptions are included in the datab2918 1.A.4_Small_combustion Kosovo_v2.xIsx,
KSA domestic sheet.
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Table31 General @iel share in different regi@{Source: the EBroject, new assumptions made in the update described apove

hot water cooking
Wood Pellet | Wood Coal Coal

Energy DH old new Electricty LPG old new Wood Electricity Solar DH LPG Wood Electricity LPG Coal
Kosovo 3,1%| 69,5%| 8,2% 4,1% 9,1%| 0,7%| 4,2% 1,1%| 45,5% 37,7%| 0,2%| 16,3%| 0,3%| 48,4% 29,4%| 21,9%| 0,3%
Pristina rural 0,0%| 44,4%| 5,2% 2,6% 26,2%| 1,2%| 10,4% 2,6% 1,4% 97,9%| 0,1%| 0,5%| 0,1%| 23,3% 61,9%| 14,4%| 0,4%
Prizren rural 0,0%| 68,8%| 8,1% 4,0% 17,1%| 1,5%| 0,4% 0,1%| 16,5% 79,6%| 0,3%| 2,2% 1,4%| 34,9% 29,4%| 35,6%| 0,1%
Mitrovica rural 0,0%| 81,2%| 9,6% 4,8% 3,9%| 0,0%| 0,5% 0,1%| 2,1% 95,1%| 0,5%| 2,3%| 0,0%| 49,4% 25,9%| 24,7%| 0,0%
Gjilian rural 0,0%| 81,2%| 9,6% 4,8% 3,9%| 0,0%| 0,5% 0,1%| 45,5% 37,7%| 0,2%| 16,3%| 0,3%| 66,5% 19,0%| 14,1%| 0,4%
Peja rural 0,0%| 74,6%| 8,8% 4,4% 11,8%| 0,0%| 0,3% 0,1% 1,5% 97,4%| 0,0%| 1,1%| 0,0%| 33,6% 36,8%| 29,6%| 0,0%
Gjakova rural 0,0%| 66,2%| 7,8% 3,9% 26,0%| 1,7%| 0,2% 0,1%| 0,3% 99,7%| 0,0%| 0,0%| 0,0%| 29,5% 42,0%| 28,5%| 0,0%
Ferizaj rural 0,0%| 81,3%| 9,6% 4,8% 4,4%| 0,0%| 0,0% 0,0%| 16,5% 79,6%| 0,3%| 2,2% 1,4% | 38,7% 26,3%| 35,0%| 0,0%
Examples of urban areas

Pristina 21,7%| 33,3%| 8,9% 2,2% 26,2% | 1,2%| 5.2% 1,3%

Pristina DH 66,6%| 14,2%| 3,8% 0,9% 11,2%| 0,5%| 2,2% 0,6%

Pristina no DH 0,0%| 42,5%| 11,3% 2,8% 33,5%| 1,5%| 6,6% 1,7%

Mitrovica 2,4%| 57,4%| 20,5% 4,1% 15,0%| 0,0%| 0,5% 0,2%

Gjilan 2,4%| 46,2%| 17,8% 7,1% 26,0%| 0,0%| 0,5% 0,1%

Gjakova 3,2% | 44,7%| 17,2% 6,9% 26,0%| 1,7%| 0,2% 0,1%

z

The Figure below presents example of block of apartmen®sistineand individual stovénstallationt Yy R | 2 1 St Qa NBadGl dzNI yiG dzaAy3 622
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Figurell Examples of lowemission sourcesnd wood used as a fuel (residential and services)
Emission calculation

Emissions for each fuel and for each individual substance shall be determined from the following formula:

O 0 0 O mnt

where:

E - emission of pollutant [Mg/year]

We - emission factor differentiated for pollutant and fuel [g/GJ].
E. - heatdemand [GjpersorP & S| NB

P - Population[no]

Spatial distribution

Spatial distribution of settlementss available as point coordinates of settlemelaicalization Layer of
settlements outlinefareashas not been availabjénowever layer of addresses point with coordinates for
29 of municipalities has been provided by Cadastral Agency. The addresseshpemteercompleted for

the rest of 9 municipalities (point for each building from ortophotomap 208)as assumed that one
point corresponddo one household Households at municipality and settlement level may be estimated
using population and avege household size (5,21 peopl&he emissiofirom eachsettlementis reflected

by large density of the points / addresdesated in the settlementTheseassumptionsare proper for rural
areas, for cities address point may reflect house or block of aparts/terraced houses. Therefore cities
have been outlinedin GIS toohnd emission per address point is calculated separately according to overall
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emission for the city. Summarizingecause of availability of spatial distribution of addresses pointhot
settlements (as areas):

1. Emissiorcalculatedat settlement level iswxiliaryc not directly used for spatial distribution

2. Emissionis recalculated per address point (as household) but separately for rural (including small
towns) areas and cities to fett properly other structure of buildings in cities (emission for ciges
based on emission calculated at settlement lg¢v&or rural areas emission for each point is
calculated using equatiommission at municipality level minus emission in outlirg@des located in
the municipality.

The inventory of area emission sourdess beerprepared in squares according to the following resolution:

91 0.5 km x 0.5 km for cities,
1 1. km x 1 km for other bu#ip areas.

In the update areas of high building innse large cities were treatedifferently ¢ cells (area emitters)
coveredareas ofhigh buildings in centre of cities hae@ increasedS Y A (i GefiNFrd® 12 m to 18 m.
Additionally Pristinaity was analyzed in more detailed way. City was divideal twb districts: one cover
area of the city with central heating system and otlehe rest of the city.

Calculation structure is presented at figure below.

KA KCA Projects and surveys
Population at municipalities Municipalities layer Ji@dandEU
Population at settlement (Census) Addressedayer ' Energy demand for household
Family size Fuel share

\ /)
Y

Emission
[Mg/year] by

Emission

Energy demand for
factor [g/GJ]

pollutant
/settlement

settlementscities
by pollutant

)

[ EMEFGuidebook]

2019

Figurel2 Graph of calculation path and data sources for resiggminissions
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7.4 PUBLIC AND PRIVAHBRSICES EMISSION

Energy demand calculation

For energy demand calculation form services also the two prejemie beenanalyzed According tahe

JICA proje€ &urveys results the fuel use for different kinds of servibas been estimated (office,
1AYRSNHINISYysS a0OK22fX dzyAdSNARAAGETZ ol 1SNEX Ol ¥FSX
the energy demand and fuel share can be calculated but only for Pristina ré@iercUProject enabled to

calculated leat demand for services only by public services and private services and for different regions.

Spatialand statisticalatausedfrom Cadastral Agencynd Statistical Agency included mainly population at
settlement level and number of registered businesty sector.

Regardinghe detail of data JICA project methodology and surveys results have been selected for emission
calculation.The EU Projedncluded very rough divisionf®ervices (public and private) and it estimated
only energy demand by ardactor [kWh/m? x year] There is no available data regarding averages area of
public and private buildings causes. Average fuel use and fuel share basleel HE€AProject have been

used. Verification of data has been madgcomparison ofenergy demand faors from both projecs is
presented in the table below:

Table32 Comparison of energy demand factors from JICAEgojects

EU Project EU Project Energy use (JICA Project)
Energy intensities | Energy intensities for | school hospital
for public services | private services
region [GJ/ nf*year] [GJ/ nf*year]] (G nfyear (G nf*year]
Pristina 0,9 1,1 | Diesel 0,3
Prizren 0,9 1,0 | Wood 1,2
Mitrovica 1,0 1,1 | Wood/Coal 1,2
Gjilan 1,0 1,1 Pellet 0,4
Peja 1,0 11
Gjakova 0,9 1,1
Ferizaj 0,9 1,0
average 0,9 1,1 0,8 1,4

Data from both sources shows good consistency. Heat demand for different types of services has been

calculatedbasedon average fuel uséom the JICAProject surveys. The follawg fuelsparameters have
been used in calculation:

Table33 Paameters of fuels used foecalculation of fuel use to energy use

Net Calorificvalue | Density | Sourceof NCV
Fuel type [GJIn’] [kg/l]

InventarizimiNcA 2 Yy t A t @2S@S Y2az2(
Wood 9,47 S Wys{L{>2 t,[[¢!'wL{> 519 1
2013 and polish datfor wood density (wet 30%)

LIGNITE MINING DEVELOPMENT STRATEG¥r, PLERIll

Coal 8,1

Energy Office;
Pellet 16,32 IPCC 2006 usday JICA
Qil (Diesel) 43 0,83 | IPCC 2006 used by JICA
(LPG) 47,3 0,55 | IPCC 2006 used by JICA
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Table34 Unit energy demand by type of sector and type of fuel (baseth@dlCAroject)

Average of each
fuel type District heating Wood  Electricity  LPG Coal Pellet Qil Average
sector Gllyear Gllyear Gllyear Gllyear | Gllyear | GJllyear | Gllyear | GlJlyear
bakery 2540 6698 46 2540
restaurant 265 93 85 148
cafe 362 48 83 98
office 131 117 162 383 310 220
shop 331 35 72 177 223 167
warehouse 52 12 67 60
hotels 473 0 810 305 1333 584
hospitals Pristina 901 175 77 35 726 601
hospitals Kosovo 202 202
schools Pristina 1300 278 1125 1213
schools Kosovo 1507 1507

Averayes of energy use/demand have been used for further calculation. Fuels
service type were omitted in averages calculatioNstmber of services has been

following assumptions and statistics:

Table35 Assumption on number of services estimation

with small share for the
estimated using the

schools .
. (kindergarten ie=tligts
bakery relrant cafe shops warehouse office hotel fima | and health
P ry: activities
secondary)
1 baker L 1 cafe per
per 150y restaurant 100p 1% of 0,4% of 1,2% of
household: per 10 | household: population | population | population Statistical Statistical Staistical
JICA household: JICA (based on |~ (based on | (based on Yearbook Yearbook Yearbook
L JICA . JICA JICA JICA
emission emission emission roject) roject) roject)
database database proj proj proj
database

Estimation ofshop£2 warehouse€and office€humber has been based on data collected from Obiliq and

Fushe Kosovo municipalities in JICA Project and their population (Statistic YearDoekjo the lack D
other data t was assumed that similar share of these sewvisén other municipalities.

Division into energy supply / fuels type

Fuel usage share has been used fitvm JICAProject, regarding type of services. Comparison vitle EU

Project shows god data consistency. For rural regions district heating share has been added to wood fuel
(table below)District heating data received from Termokos was analyzed in the emission inventory update.

Comparison of district heating use in business serviadsilated in the databasegainstreal datafor

Termokos showed good consistency. District heating use in public services is underestimated in the
database in comparison with real data. It was assumed that this difference is caused by underestimation of
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public offices buildingsand heat demand for public building using other fuedsestimated properly.
Thereforeit doesnot affect the emission calculation

Table36 Fuel share for services

type of fuel
sector DH Wood Eledricity LPG Coal Pellet oil source
private 3% 23% 51% 1% 4% 7% 11% | EUProject
public 4% 26% 51% 1% 4% 3% 11% | EUProject
bakery 1% 42% 50% 5% 2% JICA survey
restaurant 2% 19% 40% 20% 8% 11% JICA survey
cafe 2% 18% 46% 20% 14% JICA survey
office 6% 4% 64% 8% 3% 7% 8% | JICA survey
shop 2% 9% 56% 20% 2% 11% JICA survey
warehouse 10% 65% 5% 20% JICA survey
hotels 13% 8% 23% 4% 44% 8% | JICA survey
hotels Kosovo 21% 23% 0% | 4% 44% 8% | assumption based on JICA survey|
hospitals Pristina 30% 13% 4% 53% | JICA survey
hospitals Kosovo 80% 10% 10% | assumption based on JICA survey
schools Pristina 10% 34% 7% 49% | assumption based on JICA survey
schools Kosovo 80% 10% 10% | assumption based on JICA survey

Emission calulation

Emissions for each fuel and for each individual substance shall be determined from the following formula:

0O 0 0 O pmn

where:

E - emission of pollutant [Mg/year]

We - emission factor differentiated for pollutant and fuel [g/GJ].

E - KSIGd RSYFLYR o0& GeLlS 2F aSNBAOS wDWky2oReS
P - number of services by type of service [no.]

Spatial distrbution

The main assumption opatial distribution ofservicess that their number is proportional to population.

Due to this assumption emission from services is added to residential emissions during spatial distribution
described in chapter belovEmision recalculated per address point (as househoti)sists of residential
emission and emissions from services.

The inventory of area emission sourdess beemrepared in squares according to the following resolution:

1 0.5km x 0.5 km for cities,
1 1 kmx 1 km for other builup areas.

Calculation structure is presented at figure below.
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KSA Projects and surveys
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Figurel3 Graph of calculation path and data sources for emissions from services

7.5 INVENTORY OF LINEARISSIONG RANSPORT

The amountof pollii I y i SYA&aaAz2ya FNBY NRBFIR GNIFFAO &a2dz2NDSa
on the amount of vehicle traffic, the impact of which on the environment is additionally differentiated due
to the following:

i1 type of vehicles,

distribution of vehicleraffic over time,
type of fuel used,

speed,

load and technical condition of vehicles,

= =4 =4 4 =

exhaust emissions standards met by vehicles.

Not without significance is also the impact of rexhaust emissions frortire wear, brake wear, road
surface wear andesuspension of road dust, which is directly attributable to the condition of the road
surface, the type of roadside or the frequency of road surface cleaning. Additional impact on emissions is
caused by such factors as compact buildings around the roadieay elements of road infrastructure (e.qg.
noise barriers)and thetype of vegetation surrounding the road or the terrain.
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Kosovo inventory of road traffic emissions incla@ghaust gas emissions, nesmhaust emissions and the
resuspension of road di for the following road categories:

I national roads,
i regional roads,
9 other urban and rural roads.

Vector layers from Open Street Map resoureesused to determine the route of particular types of roads
in Kosovo.

The traffic volumes for Kosovas beerevaluatedbasedon the dataset from the Ministry of Infrastructure

and Transport containing results of automatic vehicle counting at 21 measurements points (2016 year).
Results from traffic modeling for 2020 and 2015 yeaintained from the Ministryof Infrastructure and
Transporthave beeralsoapplied This modeling results set contains average daily traffic flows for the main
national and regional roads of the country.

Levels of individual types of emissions depend to a large extent on the operatidgicos of the engine,
which in turn result from the characteristics of vehicle traffic. Average traffic speeds on urban roads are at
the level of 1650 km/h. On roads outside builip areas, the average speed range is between 40 and 80
km/h, while on expess roads the speed range is higher than 70 km/h. A special speed category of 10 km/h
has beerassigned to traffic jams.

In order to determine the emission levels from individual communication routes, the road sedsions
divided into fragments correspomty to the mesh size of the modeling grid. For designated road sections,
information on traffic volumehas beencollected, broken down by categories of vehicles emitting
substances. On their basis, the total annual traffic volume [pieces/year] for natioiategional roadss
estimated.

For other roads, the determination of emissioisshased on the same methodology as for national and
regional roads, while in the absence of information on traffic volume, the average daily traffic (SDR) in a
given yealis determined on the basis of measurements conducted by the Ministry and the available traffic
models.

If there is no data on traffic on specific roadpécially orother roads, in some cas€smain roads)¢ the
following traffic estimation procedurés implemented
i average traffic intensity factorsre calculated for all municipalities (districtspased on main roads
data;
1 thedyl YS 2 &ttribGiésl(definéd for each road i@pen Street Map- OSM) and their
associated calculatioimdicatorswere useal to model traffic for roads withoutraffic measurements
data
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Table37 Calculatiorindicatorsfor traffic estimations

name ofclass class _calgulation
indicator
primary VI 1
primary_link VI 1
residential 1] 0,2
secondary VI 1
secondary_link VI 1
service v 0,1
tertiary I 0,25
tertiary _link v 0,1
trunk VI 1
unclassified V 0,05
living_street 1 0,15
motorway_link VI 1

The traffic emission database contathe following infomation:

coordinates of the road section,

road category (national, regional, other),
average traffic speed,

names of individual streets and roads,

=A = =4 =4 =

traffic volume broken down by type of vehicle emitting a substance into the air (passeagger
LCVs, HDVs,uses) [pieces/year],
i the quantity of substances emitted covered by the inventory [kg/year].

Calculation path for traffic emission in the emission database:

9 verification of road sections,

i verification of the volume of vehicles in total on a given road,

9 division of traffic volume into categories of vehicles: passewges LCVs, HDVs and buses,
i allocation of emission factors for each type of vehicle on the road,

i calculation of emissions.

During the update of inventoryraffic inside the cities was improvedchd some corrections of national
roadsgoingfrom Pristina were doneQurvey of JICA project on traffic in Pristina was used to adjust traffic
inside of the citiesThe annual traffic volume was calculated for all traffic measurement points on the main
streets of Pristina, taking into account the results for holidays and working days. The research was carried
out at 23 measuring points. For each national road with a measurement pointirafffec volumewas
assigned according to measurements, from the matarsection to the exit from the city. The same was
done for points on the main urban roads of Pristim@aplementingthe traffic volumes from the traffic
measurements. For the remaining roads in Kosdsedfic changeindicatorswere adopted based on the
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roads exiting Pristina. Separate indicators have been used for urban angriban roads. It was necessary

G2 dzaS AydSyairide OKIFIy3aS AYRAOFIG2NER F2NI NRFR&a Ay Oi
tF NPROSS t NAT NB¥HzZACS8NAE I @ HzK D NS ek ¥ A O@afid indicaorsforf t 2 32 O
national roads in other citiearebased on changes in intensity in Pristina from the measurements:

The adopted traffic factors on national roads in other ci(iable below) are basd on changes in traffic in
Pristina from the JICA project measurements.

Table38 The adoptedndicatorsfor national roads in other cities

Cars LCV HDV |BUS

Traffic increase 150% 150% 60% 170%

These indicators were used oriity national and provincial roads.

Traffic volume ndicators were adoptedlso for non-urban main roads in Kosovetarting from Pristina
(table below) The indicators are based on JICA project traffic measurement on the main exit roads
(national/highwaysJorm Pristina.

Table39 Adopted coefficients of change of intensity on national exttzan roads starting from Pristina

Cars LCV HDV BUS
RoadR7 36% 118% 89% 73%
RoadR6 60% 90% 90% 50%
RoadM-2,M-25 140% 180% 55%| 200%
RaadM-9;R7 104% 150%| 110%| 120%
RoadM-25.2 140% 120% 90%| 140%

7.6 INVENTORY OF OTHBERISION SOURCES

7.6.1 Sources of emissions from agricultfogops and breeding)

Agriculture is a source of air emissions, mainly particulate matterdBRMI PM ) and ammoniaBased on
the CORINE Land Cover 2018 spatial layers and on the information on land us€Si#statistical data,
areas that are agriculturally active (e.g. areas of cultivation or areas using agricultural machaery)
beendesignated.

Emissions fronagriculture are also defined by the estimated emissions from anbme¢ding Emissions
from agricultural machinery anémissiondrom field cropsare determined on the basis of the agricultural
area. Crop areas include the following lamsk categories:

i1 Arable land

Grain cereals

Grain pulses (including pulses for seeds)

Industrial crops

Potatoes (including early potatoes and seed potatpes)

=A =4 =4 =4 =

Fodder crops
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1 Roots, forage cabbage and pumpkins
1 Vegetables
1 Other crops in arable land

The estimated emissiohas beenassigned to the areas of agriculturally active land use, divided into the
following emission grid:

1 1 km x 1 km for undeveloped areas.

7.6.2 Sources of fugitive emissi@mines andjuarries

PMy and PM s emission from the quarries were determined bas on the information obtained from
KEPA containing, among others, site hame, area of quarry anddawates for 190 quarries in Kosovo and
GKS 20KSNJ Y9t {Q&a AYyF2NNIGA2Y NBftlFGAYy3 G2 FOGAGAGE

Table40 Emission factors from quarrigsource:EMEP/EEA 2019. Tier 1 emission factors for source
category 2.A.5.a Quarrying and mining of minerals other than coal. Table 3

Source of emission PMyo PM; s

Quarries 50 g/Mg mineral 5 g/Mg minera

Emissions from quarries were calculated using the following formula:
O 0 O 07Y

where:

E- emission

A - activity data- amount of excavated mimal [Mg/year]

EF emission factor

AS- area share share of the area of specific quarry in the todada of all quarries.

7.6.3 Sources ofudgitive emission landfills

PMo, PM, 5 and NMVOC emissions from the municipal landfills were determined basing on the information
obtained from KEPA containing landfill name and amount of wastes disposed yearly frénmo22018.
Following emission factors were adopted from EMEP/EEA guidebook 2019

Table41 Emission factors from the waste management se¢source: EMEP/EEA air pollutant emission
inventory guidebook 2019. 5.A Biological treatmehivasteg solid waste disposal on land (Tabl&)3

: Emission factors
Waste disposal method
IDMlO PM2_5 NMVOC
solid waste disposal on land 0,219 0,033 1,56
unit [9/Mg] [9/Mg] [kg/Mg]
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* - emission factors are determined for the amount of waste accutedlaluring the year or incinerated
during the year

Emissions from waste management were calculated using the following formula:
0 z 00

where:

E- emission

M - mass of waste deposited during theay [Mg/year]

EF- emission factor.

Data from 2018 was taken. Locations of landfills were determinasedon the information from the
Gadzy AOALI f 41 aAGS YI yI 3NGEY (LI yhe\NirsBFOEDRBronmént andiza
patial PlanningY2 42 @2 9y @BANRYYSyidlf t NRGSOUGAZ2Y ! 3Syo0de
Internationale Zusammenarbeit (G1Z) GmbH in May 2018.

7.6.4 Natural emission sourcdforest)

The naturalemission inventory takeinto account the emission of precursors of particulate matter from
forests. The areas to be inventorieate defined on the basis of vector layers covering foragtas.
Emissions fronforestsare calculated using the following fomnta:

E =Pxw;

where:

E- emission of pollutat [kg/year].

P- forest area of a given type [ha].
We ¢ emission factor [kg/(ha x year)]

Due to the specific composition of nemethane VOCs frodorests divided into isoprenes and

monoterpenoids (alphginene, betapinene, limonene, etc.), a more extensive analysis of the composition

of emissions is required.

For this purpose, data from the EMEP/EEA emission inventory guidebookn2@kso analyzed In the

summary of the guide, the last emission estinsatgere compared [Simpson et al. (1995) and Guenther et

al. (1995)].

NEB LJ
%

According to this estimate, the contribution of isoprenes, monoterpenoids and other VOCs to the total

amount of NMVOC from forests is as follows:

i isoprenes 17.9%
1 monoterpenoids 50%
1 otherVOCs 32,1%.
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Emissions of isoprenes are iorpant ozone modelling, while emissions of different types of terpenes can
be equally important despite a number of uncertainties about liehaviorof these substances in the air.
Literature sources [Guenthet al. (1991, 1993)] indicate that insolation and temperature have a significant
effect on shortterm changes in isoprene emission levels. The contribution of these substances to emissions
is also significantly influenced by such factors as:

i1 emission diffeences according to the type of trees,

i period of the year,
9 condition of the trees.

Although there are many different types of monoterpenes, most plants emit only two or three types,
LJ- NI A Odzt I NIpideneNEnke itdbdién ofitlesefsubstances to the total number of NMVOCs is
significantly hampered to be estimated due to thgrsficant differences in shares for each tree species,
especially coniferous trees.

7.6.5 Sources ofdgitive emission aviation

In the update of 11 of May 2020 6this document NOx, CO, NMVOC,,3%, and PM s emissions from

aviation were calculated bawy on the information obtained from Statistical Yearbook regarding number of
FEAIKGA AYy Y24a202 AY Hnamy YR FaadzYLliazya YIRS ol
all flights are international.

Emission factors were adopted from EMEP/EEAedpook 2019, chapter 1.A.3.a Aviation. Tier 1 was used.
Calculated emission showed that aviation is the marginal source of total pollutants emission in Kosovo (less
than 0,1%), so these emissions were not analysed more thoroughly.

More details about emssions calculations from aviation are presented in the spreadsheet
GHAMY UM P! POXDEGEBEEMIAZY

8 ELECTRONIC DATABASE AND ITS CONTENT

The electronic database contairthe results of the inventory of emission sources for tRepublic of
Kosovogtaking intoaccount the possibility of converting the amount of emission after the change of unit
emission factors.

The emission databasscreated by independent databases (files) pregghinMS Office- Excel package in
the form of xIsx files, depending on thepty ofemission sources

The emission databasgs listed in the2018_Air_emission_databas®lder, while the lower folders of the
data set include particular types of emission sourdéames of files consist of: the year of database, NFR
number, name of setor and version number

. 2018 _1.A,_2.A.1_2.C_3B_Indusw®.xlsx
m. 2018_1.A.3_Main_roadss2.xIsx

n. 2018_1.A.3_Other_roads/2.xlsx

0. 2018 _1.A.4_Small_combustiom2.xIsx
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p. 2018 11.C_Forestylb.xIsx
g. 2018 2.A.5.a_1.B.1.a Mining2.xls
r. 2018 1.A.2.f.i Asphalvl.xs
s. 2018 3.B_Agriculture breeding2.xlsx
t. 2018 3.D_Agriculture cropslb.xlsx
u. 2018 5.A Landfillsvlb.xlsx
v. 2018 1.A.3.a_Aviationv2.xlsx
In the emission database, the data necessary to model the dispersion of pollusamscollected in a

structure ersuring legibility, quick change in case of selection of a different set of indicators, as well as the
possibility to prepare summary reports for each type of sources dividedrintacipalities

8.1 STRUCTURE AND CONTEN THE LINEAR EM{3N DATABAIEOADY

The linear emission database broken down by road typ® split large data sets into smaller, more user
friendly sets. The name of the emission database (fitscribeghe type of roads for whiclkemissions are
calculated.The entire databases divided intofollowing files

f database of linear emissions from regional and national rédsl A Yy Y N2 | R& Q

f database of linear emissions from municipal and county réststi K SNy NB I R& Q

8.1.1 Database of linear emissions from regional and national roads

The database coists ofthe following bookmarkispreadsheets

catalogue,
factors,
emitters N,
emitters R
report N,
report_R,

=A =4 =4 =4 4 4 4

report_Total.

Ly GKS WOl GFrf23dz2SQ LI NI | fA&a0 2F Y2a202 Ydzy A OALJ €
Ly GKS WTI O02NRQ Lisidbdifactdrd for Riffetent &rdffia $eedisichtegories Rl vedivieh &
categories have been collectedcinding exhaust EFs for all substances as well as wehreasuspension

EFs foPM,; andPM, s.

¢KS WSYAGGSNARAQ &LINBI RaKSS( & databeke. They Siclude2ditiiledSigd dny R S R
each of the specified sections respectively of natiohahd regional (R) roads network. The particular

columns contain input data necessary to calculate traffic emissions as well as results in the form of annual
emissions. The following attributes are included in the spreadsheet:

1 record No. which is equal to emitter,|D
61



municipality code and name

road No., name and type

section length and average traffic speed,

section start, mid- and endpoint coordinates,

secfon annual traffic volume datdividedinto vehicle categories (cars, LCMBVs, buses),
section annual emissions for all specified substances,

section PM, emissionglividedinto exhaust, wear and resuspgan components,
sectionPM, s emissionglividedinto exhaust, wear and resuspgon components,

section shares of different processes in gkMissions,

section shares of different processesPiNL, s emissions,

=A =4 =4 =4 =4 4 4 -4 4 4 9

section exhaust emissions for all substancidded into vehicle categories (cars, LCHR\5,
buses),
i section tyre&brake wear emissions for all Rdeciesdividedinto vehicle categories (cars, LCVs,
HDVs, buses),
i section road surface wear emissions for all Bp&ciesdividedinto vehicle categories (cars, LCVs,
HDVs, buses),
i section resuspensioemissions for all Pidpeciedividedinto vehicle categories (cars, LCMBVS,
buses),
i section virtual emitter coordinates
¢CKS WNBLRNIQ LI NLIa aK2g¢g SYAaarzy @FftdzSa 2F AYRAQDAI
are prepared separatg for national and regional roads. Total emissions for main roads are presented as
well.

8.1.2 Database of linear emission from municipal and county roads

The database consists thfe following bookmarkispreadsheets

i catalogue,
i factors,
1 emitters,
1 report.
INtKS WOl GFf23dz285Q LI NI GKSNB Aa | fAad 2F Y2a202 Ydz

Ly GKS WFIFIOG2NARQ LI NIL 2F RFEdOFolFraS FAE{S GKS SyAraaa
categories have been collectadcluding exhaust EFs for all surstes as well as weand resuspension
EFs for PM.

¢ KS WSYA (G S NmHmeOmoatkedpahder pak & hé dathliase. It includes detailed data on each of
the specified sections of municipal and county roads network. The data content is similardonteat of
Wal AYYNRBIFREQ RIFGF61FA4S SYAGGSNBE LI NI SEOSLII 2F WwWwz2l
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¢KS WNBLRNIQ LI NI aK2ga SYAaairzy @l ftdsSa 2F AYRADAF

8.2 STRUCTURE AND CONITEN THEMALL COMBUSTIOMTABAE

Theareaemission database consssif eight interconnected tabs:

i catalogues; list and numeric code of municipalities

1 settlement (catalogueq, list and numeric code of settlements

1 K& domesticcg includes input data concerning domestic heating froosdvo Statistical Agency
(K ¢ population, average family sizdata from projects: energy use and fuel share

1 K& servicesg includes input data from Kosovo Statistical Agency (K#xServices (public and

private)

factors¢ emission factos,

databa® ¢ data for heat demand calculation (domestic),

database servicesdata forheatdemand calculatiom services,

emissiong emission calculation for domestic,

emission servicesemission calculation for services,

database of emitters,

reports,

=2 =4 =4 =4 4 =4 4 =

control ¢ comparison with other emission database.

8.3 STRUCTURE AND CONTEN THE AGRICULTURBREEDING AND CROPS)
EMISSION DATABASE

The database of agricultural emissiammnsists of two files

i1 database of emissions frobreeding
i1 database of emissions from crops.

Such a division is also possible and justified because of the different location of emissions. Emissions from
cultivated areasre distributed in the areas of cultivated fields and meadows, while emissions from animal
breedingare distributed in the areaf rural development, and in urban municipalities in the areas of
peripheral singlédamily housing.

The database conssof related spreadsheet tabs, each of which separate relational table:

K 2014¢ statistical data

Activity datag data needed foemission calculation
catalogues,

factorsc emission factors

emitters ¢ spatial distribution of emissign

= =4 =4 =4 =4 A

reports¢ summary report- emission by municipality
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8.4 STRUCTURE AND CONTEN THEORESTEMISSION DATABASE

The natural emission base is the bder the emission of precursors of particulate matter frémest areas.
The database conswsof related spreadsheet tabs, each of whisla separate table of relations:
catalogues,

factor ¢ emission factors

databasec activity data needed for emissiccdculation,

emitters - spatial distribution of emissign

=A =4 =4 =4 =

reports¢ summary reports of emission by municipality

8.5 STRUCTURE AND CONTENW THE FUGIEHEMISSION DATABASHMINES
AND QUARRIES

The fugitive emission database is a database for emissiondMef &dPM,s particulate matter from
opencast minesndquarries The database conssf spreadsheets:

i factors
i database
1 emitters,
1 reports.

8.6 STRUCTURE AND CONITERN THE FUGIEEMISSION DATABASESPHALT

The fugitive emission database is a databfs emissions oNOx, S@and COfrom opencastasphalt
industry. The database conssif spreadsheets:

9 factors
i database
i1 emitters,
1 reports.

8.7 STRUCTURE AND CONITEN THE POINT EM(3$ DATABASEINDUSTRY

The scoring database consisf related spreadseets, each of which isseparate table:

I database
1 emitters,
1 reports.

For the point emission database, in addition toethbasic data necessary for mdihg emissions,
complementary data are included.

8.8 STRUCTURE AND CONITEN THE AVIATION EH8I0ON DATABAS

The scoring database consisf related spreadsheets, each of which iseparate table:
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9 Info ¢ includes emission factors
i1 Database; includes actiity data,
I Emission includes emissiopalculation

9 UNCERTAINTY ASSESSMENT

Uncertainty in emission estiates is a function of the uncertainty of input data i.e. activity data and
emission factors, used to compile the inventos a general rule, when the Kosovo emission inventory was
designed, the activity and emission factors data of lowest possible wmogrtwere applied. This rule is
included in the data quality objectives definition, especiallyplogsible activity dataompletenessand
application of the highest possible Tier for emission factors. To ensure a proper input dataset for air quality
modeling the algorithmsfor time modulation and spatial distribution of emission data were applied which
significantly decreased uncertainty.

A basiaincertainty analysis for specific emission categories is presented in the table below.

Table42 Uncertainty analysis for specific emission categories

Activity data uncertainty

Emission factor uncertainty

Energy industries point
emissions, NFR 1.A.1

Not applicable Emissioratafrom
measurements

9YAaaArz2y REOGF 7T
inventory(based on
measurements). 5% error

assumed.

Combustion in
manufacturing industries
and construction (point
emissions), NFR 1.A.2

Not applicable. Emission data from
ELVs.

In the update activity data for quarries
were revised and change80% error
assuned

Not applicable Emission data from
ELVs50% error assumed

Industrial Process and
Product Use Sector
(point emissions) NFR 2

Not applicable. Emission data from
ELVsln the update completeness of
data was increased

Not applicable Emission data from
ELVs 50% error assumed

Linear emissions, NFR
1.A3

Traffic data based on measurements
(main national and regional roadsP%
error assumed; other traffic data
(modelled)c 10% error assumedrraffic
data in Pristina and some other cites ¢
updated baing on traffic
measurements in Pristine conducted k
JICA projectit decreased the error
below 10%

EMEP GB 2019 emission factors
uncertainty acc. to GB Tier 3
specifications;

PM suspensin emission factors
uncertainty acc. to US EPA-AP
specificatbns

Small combustiorg
commercial /
institutional, residential
area sources, NFR 1.A.4

Heat demand calculation and fuel type
share were based on gquestionnaires
data analysisl0%30% error assumed
for householdgestimation of error was
adjustedbasing @ modelling results)

Error was slightly decreased in Pristin:

EMEP GB 2019 emission factors
uncertainty acc. to GB Tiérand 2
specifications;
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due to the real data owlistrict heating
use in the city implemented in the
update. Some improvement of accurac
was also achieved by analysis of pelle
use and division of activities into wood
and pelletin the update

50-100% error assumed for
service/business activities.

Other area sources, NFR
1.B.1.a, 2.A.5.83, 5,
11.C

Statistical data used from Cens2314 ,
statistical data or data frm the MESR,
10% error assumed

EMEP GB 2019 emission factors
uncertainty acc. to GB Tier 1 and
specifications;

Applied emission factor uncertainty ratings for individual pollutants are presented in the table bdtust.
of the ratings are based on default values listed in TaBlef A.5 EMEP GB 2019 document. For some
emission factors specific ratings (bolded) are given afipropriatejustification.

Table43 Emission factor uncertaintatings for individual pollutants and sectors

SQ | NQ, | CO| PMyPM;5 NMVOC| Heavy metals
Road 3traﬁlc linear emissions, NFR A B B B B D
1A%
Small combustiort commercial /
institutional, residential area A B B B/IC B D
sources, NFR 1.A.4
Other area surces, NFR 1.B.1.a,
2.A5.4, 3,5, 11.C BD BD | BD GE BD DE

Explanations of uncertainty ratings according to A.5 EMEP GB 2019 document are following:

Table44 Explanations of uncertainty ratings according to A.5 EMEP GBd&{tument

Rating

Description

Error estimate

A

the sector

An estimate based on a large number of measurements made af
large number of facilities or individual sources across a
comprehensive range of operating conditions that fully represent

10 %

An estimate based on a large number of measurements made at
large number of facilities or individual sources across a range of
operating conditions that represent a large part of the sector

20 %

An estimate based on a number of measurements madesatail
number of representative facilities or individual sources across a
smaller range of operating conditions, or an engineering judgemd

50 %

2 For road traffic emissions Tier 3 combined emission factors were calculated using COPERT 5 and local fleet data; the
uncertainty of these emission factors is assumed lower than default ratings listed in Table2-3 of A.5 EMEP GB

2019 document
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based on a number of relevant facts.

D An estimate based on single measurements, or an engineering 100 %
calculaton derived from a number of relevant facts
E An estimate based on an engineering calculation derived from >100 %

assumptions only

It is important to mention, that uncertainty of the emission inventory will be decreasing with the updates
plannea for next years. The improvement measures will include both data collection and processing. First of
all the measures will be implemented fleyemission categories with higher uncertainty. All new emission
calculation methods proposed by future EMEPdBhbook updates will be applied as well.

A list of proposed activities decreasing uncertainty in tiext updates is presented in the next section
oRecommendations for updatéslt is planned that in the future updates uncertainty analysis will be
included in the documentation together with indications for further improvements. A summary of links
between categories, their uncertainties and the updates is presented in the Appendix.

10 RECOMMENDATIONS FOR UPDATES

To enable MESP officers (KEPA, KHMI) to cantaimgl update emission inventory in the next years and
support development of the emission inventory system in cooperation with Statistical Agency and Cadastral
Agency below there is the list of activities recommended for update and system changes

Table45 List of activities recommended for system changes

task action type of action NFRcode
Calculation of heat /energy Verify if there are suchl Such requirementy 1.A.4 Smal
demand methodology requirements and dataavailable| may be introduced o1l combustion q

- in new projecs or new law.| amended in the| commercial /
heat coefficient data for . : o

o ; (according to the receive( future institutional,
buildings at different age foj . . : . :
information currently there is nc . residential

Kosovo decreasing

methoddogy in Kosovofor heat
(the only law requirementy demand calculation)

were found in the regulation
MESP 04/18: The minimum
requirements for the energ]
performance of building

uncertainty

Addressesayer(updated) KCA- verify and have agreemen May be introduced in 1.A.4 Smal
to get buildingaddresseslayer if | the future combustion C
is completed for most of . commercial /

o decreasing S
municipalities . institutional,
uncertainty . .
residential
improving spatial
distribution
No. and type of buildings an{ New 2021 Census- include| System changes 1.A4 Smal
stoves at settlement necessarylatafor the update . combustion q
decreasing :
commecial /

Age structure and type o]
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stoves uncertainty institutional,

Fuel use at settlement level residential

Average of area of househol

and servics,

Small combustion plant ¢ | More detailed emission inventor| decreasing 1.A4 Smal

activity data of small combustion sources i uncertainty of | combustion G
the cities activity data commercial /
Establish system for updating ¢ msgtutlo.nal,

LI . residential

such emission inventories
Cooperation with local
authorities

Small combustion plant ¢ | Measurements campaigns ( decreasing 1.A4 Smal

emissions data emission from domesti¢ uncertainty of | combustion <
boilers/stoves to determine mor¢ emission factor commercial /
accurate emission factors institutional,
Cooperationwith universities or residential
scientificinstitutes

Harmonization of data on the| Names of municipaigés and| KSA and KCAC¢ | All sectors

naming and numbering o identifier are different in| harmonization,

municipalities and settlements| statistical and cadastrg system changes
databases

IPPC permits an( List of data required in thg MESP systen 1.A.1 Energy Industrie

environmental permits permits (like height and diamete changes (Thermal Power Plant
of emitters, total annuh . Heat Production, etc.)

decreasing

emissions in Mg/year, gas flow |
real and standard conditions an
temperature, emitter

uncertainty

1.A.2 Combustion i
Manufacturing

: Indugries and
coordinate$ .
construction
2. Industrial Proces
and Product Usq
(IPPU) Sector
Data from local level Business register, dat| MESP KSA, city 1.A4 Smal
concerning public buildings (he: combustion 4
S m chan .
demand, fuel wuse), distric System changes commercial /
heating data, traffic| decreasing institutional,
measurements from  Mobility uncertainty residential
Plans 1.A3 Exhaus
emissions from roag
transport, Road
vehicle tire and brake
wear, road surface
wear
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11 KOSOVO AIR EMISSION INVENTORY RESULTS
11.1KOSOVO ANNUAL EMISONS BY MUNICIPAHEHS AND BY SECTOR

The annal emissios by municipalities and by sector for the mayollutants are presented in the talde
below:
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Table46 Annual emission of Pifor different sectors and municipaliti§glg/year]

Small Transport

ID | Municipality combustion Roads Aviation Industry | Agriculture | Quarries | Landfills Total
01 (58l y 524,82| 48,78 33,45 0,35 607,40
02 |p2l 1208 883,17 64,73 175,39 61,69 0,26 1 185,23
03 | Gllogoc 580,43| 205,38 65,76 53,36 23,00 927,94
04 | Gjilan 909,54 138,74 8,80 51,88 0,23 0,01 | 110921
05 | Dragash 368,77| 43,62 2,99 36,68 0,00| 452,07
06 | |stog 504,26 46,42 49,64 0,98 601,30
07 | Y| cel VA 459,18 78,39 30,35 1,72 569,65
08 [YEAYyS 493,46 100,39 7375 1,63 669,24
09 |cdza Ks Y 366,52 154,77 27,05 0,19 548,53
10 | Y YSYACQ 401,40| 127,78 27,02 5,40 561,60
11 |aA{iNROA 872,93 58,02 27,35 15,71 974,01
12 | Jhrovica 68,99 2,64 1,04 72,66
13 | Leposaviq 144,90 19,58 14,43 0,53 179,44
14 Lipjan 542,12 221,81 0,31 11,15 64,86 2,07 0,03 842,34
15 |p2g26 SN 97,96 65,01 49,58 2,55 215,10
16 | Obilig 173,95 148,00 13 610,56 48,84 0,07 13 981,42
17 | Rahovec 613,17 58,25 47,31 0,95 719,66
18 |t §25 1040,4 188,43 29,49 53,83 1,60 0,01 1313,77
19 |t 2 Rdz2 § ¢ 773,06 252,48 12,78 87,70 0,38 0,00 | 1 126,40
20 |t NR A KA 1793,07| 436,72 35,14 0,64 2 265,57
21| Bt 1839,77| 378,19 9,14 38,58 9,81 0,02 | 227552
22 | Skenderaj 618,14| 161,95 78,85 0,60 859,54
23 | shtime 263,20 63,00 39,44 1,00 366,64
24 | { K &NLY 90,43 18,91 14,87 0,46 124,67
25 | { dzK I NXB | 638,31 131,12 40,34 2,13 811,89
26 | Ferizaj 1209,43| 228,08 0,011 54,94 0,79 149325
27 | viti 667,95 67,17 60,53 0,17 0,01 795,83
28 | vushtri 684,24| 244,37 0,074 68,99 0,23 997.90
29 | Zubin Potok 70,19 23,80 18,01 112,01
30 | %@gScely 80,19 8,87 4,74 93,80
31 |al f A&KSE 620,47| 183,97 60,97 0,70 866,12
32 | Junik 75,09 1,89 3,04 0,05 80,07
33 |al Ydz&aKS 60,55 0,36 4,94 65,85
34 | Hanii Elezit 135,98 22,96 41,36 18,60 1,45 220,34
35 | DNJ cel Y A 110,43 138,92 51,10 300,45
36 | Ranillug 48,62 21,29 38,84 23,41 132,16
37 | partesh 23,00 9,55 13,94 46,49
38 | Kllokot 35,28 9,57 0,018 6,61 0,02 51,50

Kosovo 18 883,37| 4 173,93 0,31 | 14 003,38 1443,18| 112,34 0,09 | 38 616,59
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Table47 Annual emission of PMfor different sectors and municipalitiddg/year]

Small Transpaot

ID | Municipality combustion Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58l y 511,19 21,85 5,73 0,03 538,81
02 |p2l {208 860,38 28,89 156,81 8,85 0,03 1 054,95
03 | Gllogoc 565,49 92,25 46,97 6,57 2,30 713,58
04 | Gjilan 886,11 61,29 0,660 7,52 0,02 0,001 955,61
05 | Dragash 359,21 19,63 0,52 3,67 0,0002 383,02
06 | Istog 491,18 20,77 4,73 0,10 516,77
07 |YI cel YAl 447,28 35,26 6,57 0,17 489,28
08 |YfAYS 480,66 44,98 9,37 0,16 535,17
09 | Cdza K8 357,10 69,18 4,91 0,02 431,21
10 | Y} YSyYAC( 391,00 56,60 2,72 0,54 450,86
11 |ariNR DS 851,93 25,76 6,22 1,57 885,48
12 Mitr_ovica

Veriore 67,26 1,18 0,36 68,80
13 | Leposavig 141,15 8,82 2,56 0,05 152,58
14 | Lipjan 528,20 99,27 0,31 4,84 6,60 0,21 0,004 639,43
15 | p2@2068S) 95,41 28,69 9,51 0,26 133,87
16 | Obilig 169,47 66,31 6 049,23 7,23 0,01 6 292,24
17 | Rahovec 597,30 26,15 4,67 0,09 628,21
18 |t S2% 1 013,60 84,49 26,89 8,84 0,16 0,002| 113398
19 |t 2Rdz2 S ¢ 753,23 111,31 11,80 11,14 0,04 0,0004 887,51
20 |t NRA &K 1746,94 192,27 3,61 0,06 1 942,88
21 | Prizren 1792,37 168,92 8,43 4,46 0,98 0,003| 197517
22 | skenderaj 602,10 72,51 8,70 0,06 683,37
23 | shtime 256,44 28,25 7,09 0,10 291,88
24 | { K4 SNLX 88,08 8,52 3,39 0,05 100,03
25 | { dzK | N&B | 621,76 58,68 4,49 0,21 685,15
26 | Ferizaj 1178,27 101,82 0,005 5,17 0,08 1285,34
27 | viti 650,61 29,82 8,36 0,02 0,002 688,81
28 | vushtri 666,59 108,87 0,032 8,29 0,02 783,81
29 | zubin Potd 68,37 11,05 4,49 83,91
30 | %@gScel y 78,11 3,98 0,76 82,85
31 lal fAaK{ 604,36 82,08 7,27 0,07 693,78
32 | Junik 73,16 0,85 0,30 0,00 74,32
33 |al Ydz&d K¢ 58,99 0,16 0,48 59,63
34 | Hanii Elezit 132,45 10,29 30,94 5,91 0,14 179,74
35 | DNJI cel y 2 107,59 61,66 7,60 176,85
36 | Ranillug 47,36 9,45 35,85 5,58 98,24
37 | Partesh 22,40 4,21 2,45 29,07
38 | Kllokot 34,36 4,30 0,001 1,04 0,00 39,71

Kosovo 18 397,49 1 860,36 0,31| 6372,46 204,03 11,23 0,01 | 26 845,89
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Table48 Annual emission dflOx for different sectors and municipalit[&4g/year]

Small Transport

ID | Municipality combustion Roads Aviation Industry | Agriculture | Quarries | Landfills Total
01 |5Scel y 46,59 168,49 66,83 281,90
02 |p2l 1208 91,41 219,43 1 436,23 164,60 1911,66
03 | Gllogoc 66,27 744,65 1 063,49 177,56 2 051,97
04 | Gjilan 93,27 445,51 0,017 132,28 671,08
05 | Dragash 35,21 157,83 8,63 201,67
06 | Istog 45,68 159,12 0,003 194,74 399,54
07 | YI cel YA 42,50 284,68 38,82 366,01
08 |YfAYS 44,08 371,65 0,038 223,17 638,94
09 | cdza K3 44,85 564,97 73,61 683,43
10 | Y} YSyAC( 37,81 417,49 93,37 548,68
11 JaAdNB @A 111,18 189,65 54,67 355,50
12 Mitr_ovica

Veriore 9,18 8,93 0,90 19,01
13 | Leposaviqg 13,24 75,22 27,62 116,08
14 | Lipjan 65,18 751,43 44,44 162,17 221,95 124517
15 |b2@2068N 8,32 215,51 0,050 58,71 282,59
16 | obilig 21,69 520,95 22 933,04 79,34 23555,01
17 | Rahovec 59,88 208,24 0,003 196,78 464,91
18 |t S2s 105,43 657,08 214,19 158,57 1 135,28
19 |t 2Rdz2 S ¢ 93,35 783,39 40,65 268,85 1186,24
20 |t NR &K A 221,65| 1356,21 112,55 1 690,41
21 | Prizren 191,45| 1297,23 15,32 124,25 1 628,25
22 | Skenderaj 56,46 536,48 274,19 867,13
23 | shtime 31,06 222,76 84,54 338,35
24 | { K SNLXC 8,07 69,50 9,85 87,42
25 | { dzK I NB 60,81 455,71 0,018 135,25 651,78
26 | Ferizaj 123,67 768,55 0,209 195,10 1087,53
27 | Vit 60,09 214,42 171,98 446,49
28 | Vushtri 68,48 788,92 3,19 236,22 1 096,80
29 | Zubin Potok 6,36 101,47 15,32 123,14
30 | @Sl y 7,52 32,83 6,82 47,17
31 |al f A&KS 57,22 621,98 194,23 873,43
32 | Junik 7,49 6,80 0,014 12,96 27,26
33 lal YdzAKS 6,43 1,23 19,99 27,65
34 | Hanii Elezit 12,44 81,52 773,51 11,95 879,43
35 | DNJ cel y A 12,49 484,96 0,028 112,30 609,78
36 | Ranillug 4,21 72,41 329,29 29,94 435,85
37 | partesh 2,00 32,78 21,48 56,25
38 | Kllokot 3,14 35,14 18,01 56,28

Kosovo 1976,15| 14 125,09 44,44 | 26 971,46 4027,95 0,00 0,00 | 47 145,10
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Table49 Annual emission &Q for different sectors and municipalitifiglg/year]

Small Transport

ID Municipality | combustion | Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58cl y 16,67 0,08 0,000 0,04 16,79
02 |peat120 32,31 0,10 7 180,85 0,11 7 213,38
03 | Gllogoc 127,57 0,33 1578,19 0,12 1 706,22
04 | Gjian 34,61 0,22 0,001 0,09 34,92
05 | Dragash 12,93 0,07 0,01 13,01
06 | |stog 16,08 0,08 0,14 16,29
07 | Yl cel yA 15,46 0,13 0,02 15,61
08 |YtAys 15,59 0,16 0,002 0,15 15,90
09 | CdAKS

Y24208% 84,70 0,25 0,05 85,00
10 |YFYSyA 13,31 0,20 0,06 13,57
11 |axdNRO 322,58 0,09 0,03 322,70
12 Mitr_ovica

Veriore 2,47 0,00 0,00 2,47
13 | Leposaviq 4,88 0,03 0,08 4,99
14 | Lipjan 120,83 0,36 2,75 612,60 0,15 736,69
15 |b2@26S 2,98 0,10 0,002 0,03 3,12
16 | obilig 40,22 0,24 32 674,47 0,05 32 714,98
17| Rahovec 22,20 0,09 0,14 22,43
18 |t Ses 37,84 0,31 305,28 0,11 343,53
19 |t 2Rdze S 173,45 0,40 77,39 0,18 251,42
20 |t NA AKI 322,89 0,69 0,08 323,66
21 | Prizren 72,24 0,61 30,22 0,09 103,16
22 | skenderaj 21,17 0,26 0,19 21,62
23 | Shtime 57,51 0,10 0,06 57,67
24 | { K SNLJ 2,87 0,03 0,00 2,91
25 | { dzK | NB 22,65 0,21 0,001 0,09 22,95
26 | Ferizaj 37,16 0,37 0,61 0,14 38,27
27 | Vit 21,81 0,11 0,12 22,03
28 | Vushtri 25,27 0,39 2,87 0,16 28,70
29 | Zubin Potok 2,15 0,04 0,03 2,22
30 | @Sty 2,77 0,01 0,02 2,80
31 |al f A&K 21,65 0,30 0,13 22,08
32 | Junik 2,61 0,00 0,001 0,01 2,62
33 |al vdzaK 2,33 0,00 0,01 2,34
34 | Hanii Elezit 4,51 0,04 92,08 0,00 96,63
35 |DNI} el y 25,13 0,22 0,001 0,07 25,43
36 | Ranillug 1,51 0,03 1646,45 0,02 1 648,02
37 | Partesh 0,72 0,01 0,01 0,75
38 | Kllokot 1,15 0,02 0,01 1,18

Kosovo 1 744,75 6,70 2,75 | 44 201,03 2,82 0,00 0,00 45 958,06
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Table50 Annual emission dEO for different sectors and municipalitjibty/year]

Small Transport

ID | Municipality combustion | Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58l y 2 832,69 84,75 0,000 4,97 2922,41
02 |pal 1208 479826 110,28 897,63 12,72 5 818,89
03 | Gllogoc 3443,43| 340,48 0,011 14,02 3797,94
04 | Gjilan 4954,46| 226,02 0,009 10,19 5 19069
05 | Dragash 1986,17 74,94 0,66 2 061,77
06 | Istog 2 719,56 78,44 0,002 15,58 2 813,58
07 | YI cel YA 2477,93| 130,86 2,60 2 611,39
08 |YfAYS 2663,34| 160,08 0,019 17,50 2 840,93
09 |CcdzaKs Y| 2191,09| 247,32 5,62 2 444,@
10 | Y} YSyAO| 2161,23| 208,75 7,41 2 377,39
11 laAGNRGA| 5557,26 96,41 3,94 5 657,60
12 Mitr_ovica

Veriore 393,01 4,51 0,19 397,71
13 | Leposavig 784,57 31,46 9,04 825,08
14 | Lipjan 3213,00| 380,93 31,48 90,10 17,66 373317
15 | b2 @206 SN 528,54| 103,99 0,025 3,91 636,47
16 | Obilig 1037,52| 248,41 4 361,42 5,85 5 653,20
17 | Rahovec 3 308,16 99,93 0,002 15,74 3423,83
18 |t S2s 5681,11| 326,08 252,26 12,24 6 271,69
19 |t 2 Rdz2S@| 460667 427,18 108,40 21,11 5 163,35
20 |t NA&aKGA| 1041593 720,83 8,87 11 145,63
21 | Prizren 10 045,08| 636,56 51,02 9,77 10 742,45
22 | skenderaj 3336,02| 286,09 21,77 3 643,87
23 | Shtime 1557,88| 106,45 6,32 1 670,65
24 | { KG SNLIO| 487,88 31,92 0,50 520,31
25 | { dzK | NB 344112 219,48 0,009 10,70 3671,31
26 | Ferizaj 6576,86| 387,41 0,113 15,55 6 979,93
27 | viti 3599,82| 115,04 13,39 3728,25
28 | vushtri 3699,64| 42295 3,100 18,66 4 144,35
29 | Zubin Potok 379,60 42,21 3,61 425,42
30 | PGSl y 433,91 14,26 2,08 450,25
31 |al f AAKS| 3347,62| 30892 15,32 3671,85
32 | Junik 405,90 3,26 0,007 1,04 410,20
33 |al YdzAKS 326,75 0,63 1,60 328,97
34 | Hanii Elezit 733,45 38,06 0,45 771,96
35 | DNJI kDY 659,11| 216,33 0,014 8,55 884,00
36 | Ranillug 262,90 33,92 205,81 1,96 504,59
37 | Partesh 124,28 14,53 1,54 140,35
38 | Kilokot 190,78 15,99 1,38 208,15

Kosovo 105 362,53| 6 995,66 31,48 | 5969,95 324,00 0,00 0,00| 11868361
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Talde 51 Annual emission diIMVOC for different sectors and municipalities [Mg/year]

Small Transport

ID | Municipality combustion | Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58l y 420,69 15,26 145,01 580,96
02 |pal 1208 716,55 19,76 24,75 186,01 947,07
03 | Gllogoc 489,52 61,19 95,90 646,61
04 | Gjilan 738,89 40,38 36,30 162,15 977,72
05 | Dragash 299,01 13,69 13,73 326,43
06 | Istog 405,63 14,29 12,75 432,67
07 | YI cel YA 369,38 23,38 214,08 606,85
08 |YfAYS 395,90 28,73 159,66 584,28
09 | Cdza K3 VY| 310,21 44,62 139,01 493,84
10 | Y} YSyA O] 324,92 37,86 21,24 384,03
11 |a A i NR DA | 758,96 17,13 204,18 980,26
12 Mitr_ovica

Veriore 56,18 0,81 13,30 70,29
13 | Lepasaviqg 115,51 5,75 19,92 141,17
14 | Lipjan 461,79 67,93 4,75 51,58 586,05
15 | b2@206 SN 78,46 18,79 297,32 394,57
16 | Obilig 148,66 44,60 168,80 362,05
17 | Rahovec 494,18 18,16 12,88 525,23
18 |t S2% 840,96 57,65 213,23 1111,84
19 |t 2Rd2 SO 656,74 74,99 187,97 919,70
20 |t NAAKGA| 149101 126,34 37,40 1 654,75
21 | Prizren 1489,94| 113,20 60,41 1 663,55
22 | skenderaj 497,85 51,18 94,97 644,00
23 | shtime 222,81 19,03 189,89 431,73
24 | { K SNLIO| 72,61 5,87 113,86 192,34
25 | { dzK | NB 515,55 38,85 51,69 606,10
26 | Ferizaj 977,42 68,25 24,21 1 069,88
27 | Vit 538,09 20,33 167,21 725,63
28 | vushtri 550,56 74,68 113,50 738,74
29 | Zubin Potok 55,92 7,77 146,01 209,70
30 | PGSl y 64,15 2,60 11,05 77,80
31 |al f AAKS| 499,83 54,72 103,63 658,19
32 | Junik 59,91 0,59 0,85 61,36
33 |al Ydza K3 48,79 0,11 1,31 50,21
34 | Hanii Elezit 109,36 6,74 232,66 348,76
35 | DNJ cel y A | 92,69 38,45 172,05 303,19
36 | Ranillug 38,81 6,15 193,42 238,38
37 | partesh 18,35 2,58 68,30 89,23
38 | Kllokot 28,13 2,92 0,18 24,78 56,00

Kosovo 15 453,90| 1 245,34 4,75 61,23 412593 0,00 0,00| 20891,15
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Table52 Annual emission disfor different sectors iad municipalitiesKg/year]

Small Transport

ID | Municipality combustion | Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58l y 0,179 0,002 0,180
02 |pal 1208 0,337 0,002 0,339
03 | Gllogoc 0,533 0,006 0,540
04 | Gjilan 0,349 0,004 0,353
05 | Dragash 0,133 0,001 0,134
06 | Istog 0,173 0,001 0,175
07 | YI cel yAY 0,162 0,002 0,164
08 |YfAYS 0,168 0,003 0,171
09 | Cdza K3 VY| 0,356 0,005 0,361
10 | Y} YSyA O] 0,141 0,004 0,145
11 |a A i NR DA | 1,155 0,002 1,157
12 Mitr_ovica

Veriore 0,031 0,000 0,032
13 | Leposavig 0,051 0,001 0,052
14 | Lipjan 0,507 0,007 0,514
15 | b2@206 SN 0,032 0,002 0,034
16 | Obilig 0,169 0,005 0,174
17 | Rahovec 0,226 0,002 0,227
18 |t S2% 0,394 0,006 0,400
19 |t 2Rd2 SO 0,729 0,008 0,737
20 |t NR & KOG A | 1,466 0,014 1,480
21 | Prizren 0,720 0,012 0,732
22 | skenderaj 0,217 0,005 0,222
23 | shtime 0,242 0,002 0,244
24 | { KG SNLIO| 0,031 0,001 0,031
25 | { dzK | NB 0,230 0,004 0,235
26 | Ferizaj 0,441 0,007 0,448
27 | Viti 0,230 0,002 0,232
28 | vushtri 0,257 0,008 0,264
29 | Zubin Potok 0,024 0,001 0,025
30 | PGSl y 0,029 0,000 0,029
31 |al f AAKS| 0,220 0,006 0,226
32 | Junik 0,028 0,000 0,028
33 |al Ydza K3 0,024 0,000 0,024
34 | Hanii Elezit 0,047 0,001 0,048
35 | DNJ cel y A | 0,104 0,004 0,108
36 | Ranillug 0,016 0,001 0,017
37 | partesh 0,008 0,000 0,008
38 | Kllokot 0,012 0,000 0,012

Kosovo 10,171 0,131 0,000 0,000 0,000 0,000 0,000 10,302
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Table53 Annual emission dEdfor different sectors and municipalitidegfyear]

Small Transport

ID | Municipality combustion | Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58l y 10,39 0,001 10,39
02 |pal 1208 18,76 0,001 18,76
03 | Gllogoc 10,49 0,004 10,50
04 | Gjilan 19,67 0,002 19,68
05 | Dragash 7,38 0,001 7,38
06 | Istog 10,07 0,001 10,08
07 | YI cel YA 9,32 0,001 9,33
08 |YfAYS 9,82 0,002 9,82
09 | Cdza K3 VY| 6,94 0,003 6,94
10 | Y} YSyA O] 8,18 0,002 8,19
11 |a A i NR DA | 15,95 0,001 15,96
12 Mitr_ovica

Veriore 1,95 0,000 1,95
13 | Leposavig 2,96 0,000 2,96
14 | Lipjan 10,09 0,004 10,10
15 | b2@206 SN 1,91 0,001 1,91
16 | Obilig 3,31 0,003 3,31
17 | Rahovec 12,53 0,001 12,53
18 |t S2% 22,47 0,003 22,48
19 |t 2Rd2 SO 14,61 0,004 14,61
20 |t NR & KOG A | 34,86 0,008 34,86
21 | Prizren 39,48 0,007 39,49
22 | skenderaj 12,33 0,003 12,34
23 | shtime 4,88 0,001 4,88
24 | { K SNLIO| 1,81 0,000 1,81
25 | { dzK | NB 12,80 0,002 12,80
26 | Ferizaj 26,30 0,004 26,30
27 | Viti 13,29 0,001 13,29
28 | vushtri 14,49 0,004 14,50
29 | Zubin Potok 1,44 0,000 1,44
30 | PGSl y 1,65 0,000 1,65
31 |al f AAKS| 12,23 0,003 12,24
32 | Junik 1,61 0,000 1,61
33 |al Ydza K3 1,31 0,000 1,31
34 | Hanii Elezit 2,74 0,000 2,74
35 | DNJ cel y A | 1,99 0,002 1,99
36 | Ranillug 0,97 0,000 0,97
37 | partesh 0,46 0,000 0,46
38 | Kllokot 0,71 0,000 0,71

Kosovo 382,17 0,071 0,000 0,000 0,000 0,000 0,000 382,24
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Table54 Annual emission dfigfor different sectors and municipalitidefyear]

Small Transport

ID | Municipality combustion | Roads | Aviation | Industry | Agriculture | Quaries | Landfills Total
01 |58l y 0,498 0,070 0,568
02 |pal 1208 0,915 0,092 1,007
03 | Gllogoc 1,273 0,292 1,566
04 | Gjilan 0,961 0,194 1,155
05 | Dragash 0,361 0,063 0,424
06 | Istog 0,482 0,066 0,548
07 | Kaoel y A 0,450 0,112 0,561
08 |YfAYS 0,469 0,142 0,611
09 | Cdza K3 VY| 0,853 0,218 1,071
10 | Y} YSyA O] 0,392 0,179 0,572
11 |a A i NR DA | 2,554 0,081 2,636
12 Mitr_ovica

Veriore 0,090 0,004 0,094
13 | Leposavig 0,143 0,028 0,171
14 | Lipjan 1,210 0,316 1,526
15 | b2@206 SN 0,091 0,091 0,182
16 | Obilig 0,405 0,210 0,615
17 | Rahovec 0,615 0,084 0,699
18 |t S2% 1,088 0,269 1,357
19 |t 2Rd2 SO 1,743 0,354 2,096
20 |t NR & KOG A | 3,510 0,608 4,118
21 | Prizren 1,957 0,536 2,493
22 | skenderaj 0,600 0,232 0,832
23 | shtime 0,579 0,090 0,669
24 1 { K $NLIO 0,086 0,027 0,114
25 | { dzK | NB 0,628 0,186 0,814
26 | Ferizaj 1,226 0,323 1,549
27 | Viti 0,639 0,095 0,734
28 | vushtri 0,707 0,347 1,054
29 | Zubin Potok 0,068 0,035 0,104
30 | PGSl y 0,080 0,013 0,092
31 |al f AAKS| 0,601 0,260 0,861
32 | Junik 0,077 0,003 0,080
33 |al Ydza K3 0,064 0,001 0,065
34 | Hanii Elezit 0,132 0,033 0,165
35 | DNJ cel y A | 0,248 0,193 0,441
36 | Ranillug 0,046 0,030 0,076
37 | partesh 0,022 0,013 0,035
38 | Kllokot 0,034 0,014 0,048

Kosovo 25,898 5,903 | 31,801 0,000 0,000 0,000 0,000 25,898
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Table55 Annual emission d®bfor different seabrs and municipalitiek§/year]

Small Transport

ID | Municipality combustion | Roads | Aviation | Industry | Agriculture | Quarries | Landfills Total
01 |58l y 3,26 0,008 3,27
02 |pal 1208 8,46 0,010 8,47
03 | Gllogoc 5,26 0,033 5,29
04 | Gjilan 794 0,022 7,96
05 | Dragash 3,08 0,007 3,08
06 | Istog 3,19 0,007 3,20
07 | YI cel yAY 2,96 0,013 2,97
08 |YfAYS 2,85 0,016 2,86
09 | Cdza K3 VY| 3,60 0,025 3,62
10 | Y} YSyA O] 2,75 0,020 2,77
11 |a A i NR DA | 51,19 0,009 51,20
12 Mitr_ovica

Veriore 0,00 0,000 0,00
13 | Leposavig 0,71 0,003 0,71
14 | Lipjan 5,26 0,036 5,29
15 | b2@206 SN 0,39 0,010 0,40
16 | Obilig 1,70 0,024 1,72
17 | Rahovec 5,31 0,009 5,32
18 |t S2% 8,57 0,031 8,60
19 |t 2Rd2 SO 7,33 0,040 7,37
20 |t NR & KOG A | 19,47 0,070 19,54
21 | Prizren 18,01 0,061 18,07
22 | skenderaj 4,34 0,026 4,37
23 | shtime 2,52 0,010 2,53
24 | { KG SNLIO| 0,43 0,003 0,43
25 | { dzK | NB 5,50 0,021 5,52
26 | Ferizaj 9,93 0,037 9,97
27 | Viti 4,31 0,011 4,32
28 | vushtri 5,36 0,040 5,40
29 | Zubin Potok 0,28 0,004 0,29
30 | PGSl y 0,45 0,001 0,45
31 |al f AAKS| 4,87 0,030 4,90
32 | Junik 0,56 0,000 0,56
33 |al Ydza K3 0,61 0,000 0,61
34 | Hanii Elezit 0,84 0,004 0,84
35 | DNJ cel y A | 0,75 0,022 0,77
36 | Ranillug 0,13 0,003 0,13
37 | partesh 0,10 0,001 0,10
38 | Kllokot 0,17 0,002 0,17

Kosovo 202,43 0,670 0,000 0,000 0,000 0,000 0,000 203,07
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11.2 ANALYSIS OF CHANGEEMISSION AFTERETHRST UPDATE

Thepercentagechanges in emission after the first update of emission inventory are presented talitee
below. Percentage was calculated as:

AT ECEDERDAAQ ECEBDBEREDDOAT O OU

AT EOEBPEREBDOAT O OU

Table56 The percentage changes in emission after the first update of emission inventory

ID | Muicipality PMyo PM, 5 NOXx SQ CO NMVOC

01 |5 S el -11% -13% 2% -3% -12% -40%
02 |D2l 1205 -15% -14% -21% -27% -19% -36%
03 | Gllogoc -42% -28% -19% -31% -16% -29%
04 | Gjilan -24% -27% 2% -9% -26% -31%
05 | Dragash -66% -40% 0% -3% -11% -49%
06 | Istog -15% -15% -1% -3% -12% -55%
07 | Y cel YA -17% -17% -3% -5% -15% -13%
08 [ YT AYS -14% -14% 0% -3% -12% -25%
09 |[Cdza K3 Y2 -18% -22% 2% -61% -30% 7%
10 |[YFYSYAOS -26% -19% 0% -A% -13% -50%
11 [aAGNBROAO -36% -24% 0% -1% -15% -21%
12 | Mitrovica Veriore -52% -53% -3% -22% -50% -42%
13 | Leposaviq -21% -20% 1% -5% -17% -73%
14 | Lipjan -18% -18% -1% -14% -15% -35%
15 | b2 @20 SNR -13% -12% 6% -3% -9% 25%
16 | Obilig 375% 246% 19% 113% -15% 11%
17 | Rahovec -16% -15% 1% -3% -13% -38%
18 |t S2s -25% -26% 7% -39% -25% -A7%
19 |t 2Rdz2S 08 -15% -18% -3% -28% -18% -31%
20 | Prishi A y' § -10% -12% 18% -9% -11% -27%
21 | Prizren -26% -24% 1% -34% -21% -39%
22 | Skenderaj -12% -14% 1% -A% -12% -32%
23 | Shtime -14% -16% 2% -13% -16% 7%
24 | { K SN1IOS 25% 29% 8% 56% 33% -46%
25 [ { dzK | NB 1 8 -15% -13% 2% -3% -11% -40%
26 | Ferizaj -23% -25% -3% 5% -23% -35%
27 | Vit -11% -13% 1% -A% -12% -16%
28 | Vushtri -17% -20% -4% -24% -19% -29%
29 | Zubin Potok -9% -16% -8% -6% -18% -AT%
30 | ¥BS el vy -16% -19% 1% -5% -17% -59%
31 |alf A&aKS@D -10% -12% 1% -3% -10% -34%
32 | Junik -20% -20% 1% 2% -18% -58%
33 | Mamua K § -18% -19% 0% -3% -18% -33%
34 | Hani i Elezit -16% -13% -23% -25% -13% 61%
35 [DNJ cel YA O 2% -8% 6% -13% -12% 41%
36 | Ranillug 5% 4% -21% -27% -19% 71%
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37 | Partesh 11% -8% 6% -4% -12% 67%
38 | Kllokot -11% -16% 0% -4% -15% -6%
Kosovo 13% -1% 10% 62% -17% -32%

Emissions of all pollutants were reduced in most of municipalities mainly due to the reduction in emissions
in small combustion sector. In some municipalities increased of NOx emissioseivedwhere emissions

from transport sector hava greaer impact.A large increase of emission of most pollutants was calculated
for Obilig municipality due to # correction of emissions fromogver plants: Kosovo A and Kosovo B.
9YAraaarzya T2 NdasetanmeaskemeniBre iB@aimented in the upda. In the case of
NMVOC significant reduction is due to the correction of emissions reeding

The fgure below presents emission changes between the first emission inventory and the update for the
main pollutants by sectoin the updateemissionsfrom small combustion sector hawdecreasedexcept

for NOx where emissions are almost the saniéis is due to the introduction ohore detailed emission
factorsfor pellets and newwood facilities.Change in emission factdrased on measurements condad

by JICA in 2016esulted insignificantemission decreased from Kosovo power plants (industry sector).
Emissions from roads for all pollutants increased due to the correctiongbain traffic in the update.
Methodology forcalculating emissions frommining and quarries was changed and emission factor from
EMEP Guidebook was applied. This resulted in ldrge in emissionsChanges in emissions in agriculture
sector are due to the correction of emissions from breeding.
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Research Corporation; May 2016
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Figurel4 The changes in emission after the first update of emission invelyosgctor

11.3SECTORS EMISSION TRIRUTION ANALYSIS

Sectors contributioato emission of selected pollutants apgesented in the pie charts below

PM10 emission from different PM2.5 emission from different sectors
sectors
0%_0%_0%

m Small combustion
m Roads

m Industry

m Agriculture

m Quarries

m Landfills

= Aviation

Figurel5 Share of individual sectors in PM emissions

Small combustion is the main emission source in the case of particulate mAtteost 50% of PMand
68% of PMs come from domestic and service heatirkgpllowing the revision oémissiors calcuation for
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Kosov@ power plant, industry is the second emission source with 31%M0 and 24% foPM, s shares
and traffic is thethird emission source with Phand 7%shares in emissiorrespectively.The remaining
sectois account forlessthan 5% of emissions. The industry has the largest share in&@ NG emissions
(96% and %% respectively)Road transporis the second significant source in the case ok fMission
(30%). Small combustion (domestic asetvices heatingis the main emission sourae the case of CO and
NMVOC&9% andb 7% respectively). Agriculture is the second softdMVOC emissior2(%6).

NQ, emission from different SQ emission from different sectors
sectors 09.0%
0% 0%
m Small combustion
m Roads
m Industry

m Agriculture
m Quarries
m Landfills

= Aviation

CO emission from different NMVOC emission from different sector
sectors
0% 0% 0% m Small combustion

0% 0%

m Roads

H Industry

m Agriculture
m Quarries

m Landfills

m Aviation

Figurel6 Share of individual sectors in gaseous pollutants emissions

Small combustion is the main source of hganetalsemission However emissiors of heavy metals from
industryare not included

11.4SPATIAL DISTRIBUTIONEMISSION
Spatial distribution of emission is presented in the following maps:
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Figure26 Annualemission of Pl from agriculture

95



i

)

5

eaak

=T N T A
70

S

Vs
Gice

0S

Mitr
s

' ,Gjilan.,.J,_‘lrn‘
T Gjakove '

- LEGEND
Emission from landfills
- PM2,5 [Ma/year]
= 0,0050

' \> 0,0010-0,0020 |
<) 00005-00010
@  0,0002-0,0005
@ 0,000 - 0,0002

|
D Country border ’}
|

' | District border

| Municipality border 0 10 20 30 40 km

-

Figure27 Annualemission of Pl for other sourceg landfills

96



LEGEND
Emission from quarries
PM2,5 [Mg/year]

210

0,01-0,05

0,005 - 0,01

0 - 0,005
[] state boundary
[ ] District boundaries
E Municipality boundaries

o]

Q@ 005-01
Qo

@

°

Figure28 Annualemission of Pl from mines andjuarries

97



LEGEND

Emission from small
combustion

NOx [Mg/year]
Bl =00

I os0- 1,00
. 020-050
0,10-0,20
0,05- 0,10
- 0,02-0,05
I 0,01-0,02
I 0.00-0,01
[ ] state boundary
[ | District boundaries
" Municipality boundaries
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Figure33 Annualemission of S{rom small combustion (domestic, public and business seyvices
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