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ABBREVIATIONS

CAS
CEIP
CEPMEIP

CLRTAP
CN
CollectER
COPERY

CORINAIR
GNFR

EB

EEA

EEB
EERC

EF

EMEP

EMTAK
EPRTR
ESTEA
EU
GAINS
GHG
IIASA
IPCC
IPPC
KOTKAS
LCP
LPS
NECD
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Chemical Abstracts Service, pollutants nomenclature
Centre on Emission Inventories and Projections

Coordinated European Programme on Particulate Matter Emission Inventories,
Projections and Guidance

Convention on Long Range Transboundary Air Pollution
Combined Nomenclature
Point and area sources database

Microsoft Windows software program which is developed as a European tool for the
calculation of emissions from the road trarisgector

CORe INventory AIR emissions programme
Gridding NFR (aggregated NFR categories)
Energy Balance

European Environment Agency

Estonian Environmental Board

Estonian Environment Research Centre
Emission factor

Cooperative programme for the monitoring and evaluation of the long range
transmission of air pollutants in Europe (European monitoring and evaluation
programme)

Estonian Classification of Economic Activities

European PollutaReleasand Tansfer Register

Estonian Environment Agency

European Union

Greenhouse Gas and Air Pollution Interactions and Synergies model
Greenhouse gases

International Institute for Applied Systems Analysis
Intergovernmental Panel dim@te Change

Integrated Pollution Prevention and Control

Integrated Environmental Information System (EEB)

Large combustion plant

Large point sources, equals to the definitiofPBTR installations

Directive (EU) 2016/2284he European Parliament and of the Council of 14 December
2016 on the reduction of national emissions of certain atmospheric pollutants,
amending Directive 2003/35/EC and repealing Directive 20Q1/81/HC 34,

17 Decembe?016
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NFR
OsISs

PP
RAINS
QAIQC
SNAP
TVP
UNECE
UNEP
UNFCCC

Pollutants
As

B(a)p
B(b)f

BC

B(k)f

Cd

CFC

Cr

Cu

CcoO

HCB

HCI
HFCs

Hg

HMs
1(1,2,&d)p
NH;

Ni
NMVOC

NQ
NG
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Nomenclature foreRorting

Webinterfaced air emissions data system for point sources at the Estonian
Environment Agency (ESTEA)

Power Plant

Regional Air Pollutibmformatiorand Simulation model
Quiality Assurance / Quality Control

Selected Nomeratlre for Air Pollution

True Vapour Pressure

United Nations Economic Commission for Europe
United Nations Environmental Programme

United Nations Framework Convention for Climate Change

Arsenic
Benzo(a)pyrene
Benzo(b)fluoranthene
Black carbon
Benzo(k)fluoranthene
Cadmium
Chlorofluorocarbon
Chromium

Copper

Carbon monoxide
Hexachlorobenzene
Hydrochloric acid
Hydrofluorocarbons
Mercury

Heavy metals
Indeno(1,2;8d)pyrene
Ammonia

Nickel

Nonmethane volatile organic compounds, any organic compound, excluding methane,
having a vapour pressure of 0.01 kPa or more at 293.15 K, or having a corresponding
volatility under the particular conditions of use. For the purpose of the UNECE CLRTAP
Reporting Guidelines, the fraction of creosote which exceeds this value of vapour
pressure at 293.15 K is considered as a NMVOC.

Nitrogen dioxide

Nitrogen oxies, nitric oxide and nitrogen dioxide, expressed as nitrogen dioxide
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PAH4

Pb
PCDD/PCDF

PCB
PCP
PFCs
PMs

PMg

POR

Se
SCCP
SQ
SQ
TSP

Zn

Units

g HTeq
Gg

GJ
GWh
kg
kPa

kt

Mg
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Polyaromatic hydrocarbons expressed as the sum of benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene and indencg)p3r@ne

Lead

Dioxins and furans: 2,3,7,8eCDD; 2,3,4/P8CDF; 1,2,3,4;A8CDF; 1,2,3,6;7,8
HxCDF

Polychlorinated biphenyls
Pentachlorophenol
Perfluorocarbons

Particulate matter, the mass of particulate matter that is measured after passing
through a sizeelecive inlet with a 50 per cent efficiencypcgtg ! bu! 3/ 6! on! bf s
diameter

Particulate matter, the mass of particulate matter that is measured after passing
through a sizselective inlet with a 50 per cent efficienega@ig ! bu! 21! on! bf s
diameter

Persistent organic pollutants, (lindane, dietiphenytrichloroethane (DDT),
polychlorinated biphenyl (PCBs), pentabromodiphenyl ether (PeBDE), perfluorooctane
sulfonate (PFOS), hexachlorobutadeine (HCBD), octabromodiphenyl &bér)(Octa
polychlorinated naphthalenes (PCNs), pentachlorobenzene (PeCB)-amaingubrt
chlorinated paraffins (SCCP)

Selenium

Shortchained chlorinated paraffins

Sulphur dioxide

Sulphur oxides, all sulphur compounds expressed as siglpider d

Total suspended particulates. The mass of particles, of any shape, structure or density,
dispersed in the gas phase at the sampling point conditions which may be collected by
filtration under specified conditions after representative sampthnegy gds to be
analysed, and which remain upstream of the filter and on the filter after drying under
specified conditions

Zinc

Gramme

Gramme International Toxic Equivalent
Gigagramme, 1ramme

Gigajoule, £goule

Gigawathour

Kilogramme, £@ramme

Kilopascal, f0Pa

Kilotonne, faonne

Megagramme, 1@ramme
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mg
“ h
MJ
ng
t
TJ
PJ

Notation keys
IE

NA

NE
NO

NR
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Milligramme, I0gramme
Mikrogramme, f@gramme
Megajoule, goule
Nanogramme, £@ramme
Tonne

Terajoule, djoule
Petajous, 16°joule

Included elsewhei@ Emissions for this source are estimated and included in the
inventory but not presented separately for this source (the source where included is
indicated).

Not applicabl€ The source exists butleeant emissions are considered never to
occur. Instead of NA, the actual emissions are presented for source categories where
both the sources and their emissions arekm@in due to availability of bottom

data (i.e. mainly in the energy and induptoaesses sectors).

Not estimate@ Emissions occur, but have not been estimated or reported.
Not occurrin@ A source or process does not exist within the country.

Confidential informatic® Emissions are aggregated and included elsewhée in t
inventory because reporting at a disaggregated level could lead to the disclosure of
confidential information.

Not relevarntAccording to paragraph 9 in the Emission Reporting Guidelines, emission
inventory reporting should cover all years from 1980 onwards if dataabie.avai
However, NR (not relevant) is introduced to ease the reporting where emissions are not
strictly required by the different protocols.
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Estonia, as a party to the Convention on-Long about sectoral metholdgies, recalculations and
range Transboundary Air Pollution (CLRTAP) is planned inventory improvements.

required to report annual emission data,
projections of main pollutants, activity data and to
provide an Informative Inventory [Repbhe
emissions data of all pollutants for the period
19962019 was submitted 08" February 20L

The first IR was submitted in 2010.

The latest recalculations in the emission
inventory were made for the time period from
1990 to 208. The reasons for the recalculations
are specified in thkhe status of recalculations in
the 2@1submissioMable 0.1

The current report contains an explanation of
pollutant trends and key categories, information

Table0.1 The status of recalculations in the22@ubmission

Recalculation

NFR19 code NFR name Recalculation reasons Pollutant

period
1Ala Public electricity and heat productior Correction of emissions data by PCDD/F, PAHs, HC 19902018
using on Tier 2 emission factor fror PCBs
GB 2019
1Alc Manufacture of solid fuels and other Correction of emissions data by PCDD/F, PAHs, HC 19902018
energy industries usingon Tier 2 emission factor fron PCBs
GB 2019
Additionally calculated emission S02, CO, TSP 19901993
1A2a Stationary combustion in Additionally calculated emission Cd, Hg 2010, 2016

manufacturing industries and

construction: Iron and steel As 2010

1A2b Stationary combustion in Additionally calculated emission Cd, Hg, Cr, Cu, Ni, . 20162012; 2015
manufacturing industries and 2018
construction: Noeferrous metals

1A2c Stationary combustion in Additionally calculated emission Cd, Hg 2012, 2012018

manufacturing industriesd

construction: Chemicals
1A2f Stationary combustion in Additionally calculated emission Hg 20042005

manufacturing industries and

construction: Nemetallic minerals As 2005
1A2gvii Mobilecombustion in manufacturing Correction of emission factors NQ, NMVOC, NH 19902018
industries and construction TSP, CO
PM5, PMo, BC 200062018
1A2giiii Stationary combustion in Emissionseallocated from 2A6 and SQ 2001, 2002004
manufacturing industries and 2B10a
construction: Other Correction of emissions databy =~ PCCD, PAHs, HCB, 19962018
using on Tier 2 emission factor fror PCB
GB 2019
1A3bi Road transport: Passenger cars Correction of activity data and NQ,NMVOC, SO 19902018
emission factors NH;, TSP, CO, HMs
PCDD/F, PAHs, HC
PCBs
PMs PMo, BC 200062018
1A3Dbii Road transport: Light duty vehicles Correction of activity data and NQ, NMVOC, O 19902018
emission factors NH;, TSP, CO, HMs
PCDD/F, PAHs, HC
PCBs
PM.s, PMo, BC 200062018
1A3Dbiii Road transport: Heavy duty vehicles Correction of activity data and NQ, NMVOC, O 19902018
and buses emission factors NH;, TSP, CO, HMs
PCDD/F, PAHs, HC
PCBs
PM s, PM,, BC 200062018
1A3biv Roadransport: Heavy duty vehicles Correction of activity data and NQ, NMVOC, O 19902018
and buses emission factors NH;, TSP, CO, HMs
PCDD/F, PAHs, HC
PCBs
PMs, PM, BC 200062018

Return to the Table of Contents
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NFR19 code

NFR name

Recalculation reasons

Pollutant

Recalculation
period

1A3bv Road transport: Gasoline evaporatic Correction ddctivity data and NMVOC 199062018
emission factors
1A3bvi Road transport: Automobile tyre anc Correction of activity data and TSP, HMs, PAHs 19962018
brake wear emission factors PM.s, PM,, BC 200062018
1A3bvii Road transport: Automobile road Correction of activity data and TSP 19962018
abrasion emission factors PM.s, PMo, BC 200062018
1A3c Railways Corrections of statistical data (fuel NQ, NMVOC, SO 201220142018
consumption) NH;, PMs, PMo,
TSP, BC, CO, HMs
PCDD/F, PAHs, HC
PCBs
1A3di(i) International maritime navigation Corrections of statistical data (fuel NQ, NMVOC, O 19901992, 2018
consumption) and emission factors NH;, TSP, CO, HMs
PCDD/F, PAHs, HC
PCBs
As, Cu, Se, PAHs 199062018
PM.s, PMo, BC 2018
1A3dii National navigation (shipping) Corrections of statistical data (fuel NQ, NMVOC, O 1991, 1999, 2042
consumption) and emission factors TSP, CO, HMs, 2016, 2018
PCDD/F, HCB, PCE
Cu, Se, PAHs 19902018
PM.s, PMo, BC 20122016, 2018
1A4ai Commercial/institutional: Stationary Correction of emissions data by PCDD/F, PAHs, HC 19902018
using on Tier 2 emission factor fror PCBs
GB 2019
1A4aii Commercial/Institutional: Mobile Correction of emission factors NG, NMVOC, NH 199062018
TSP, CO
PM5, PMo, BC 20002018
1A4bi Residential: Stationary Correction of activity data Correctic All pollutants 19962018
of emission data
1A4bii Residential: Household and gardeni Correction of emission factors NQ, NMVOC, NH 199062018
(mobile) TSP, CO
PM5, PMo, BC 20002018
1A4ci Agriculture/Forestry/Fishing: Correction of emissions data by PCDD/F, PAHs, HC 199062018
Stationary using on Tier 2 emission factor fror PCBs
GB 2019
1AA4cii Agriculture/Forestry/Fishing: Nation: Correction of emission factors NQ, NMVOC, NH 19902018
fishing TSP, CO
PM5, PMo, BC 20002018
1AA4ciii Agriculture/Forestry/Fishing: Nation: Correction of emission factors Cu, Se, PAHs 19902018
fishing
1B2c Venting and flaring (oil, gas, combin Additionally calculated emission;  Cd, Hg 20132017; 2018
oiland gas)
Correction of emission S02, NOx, CO, 2018
NMVOC, P)
PMy, BC, TSP, HM
1B2aiv Fugitive emissions oil: Refining and Additionally calculated emission PM5, PMo TSP 20022007
storage NOXx 2010, 2012018
CO 2007
1B2av Distribution of oil products Corrections of statistical data NMVOC 2018
(gasoline consumption) from
Statistics Estonia
2A6 Other mineral products Emissions reallocated to NFR 2L NH; 20002003
Emissions reallocated to NFR SQ 2001
1A2gviii
2B1 Ammonia production Additionally calculated emission Cco 20022003; 2005
2006
2B10a Chemical industry: Other Emissions reallocated to NFR SQ 20032004
1A2gviii
Additionally calculated emission NOXx 2010; 2012014
CO 20092010; 2013
2B10b Storage, handling and transport of  Additionally calculated emission BC 2018
chemical products
2C1 Iron and steel production Additionally calculated emission Cd 20002018
Emissions reallocated from NFR ~ PMs, PMo, TSP, BC 20092018

Return to the Table of Contents

2C7ai

26



Estonian Informative Inventory Report 2021

NFR19 code

NFR name

Recalculation reasons

Pollutant

Recalculation
period

2C3 Aluminium production Additionally calculated emission PCDD/F, HCB 20072018
2C5 Lead production Additionally calculated emission PCDD/F, PCB 20002018
2C7a Copper production Emissions reallocated to NFR 2C1 PMs PMo, TSP, BC 20092018
2C7c Other metal production Correction of emissions data. Zn 20162018
2D3a Domestic solvent use including Corrections of statistical activity da NMVOC 20172018
fungicides from Statistics Estonia
2D3d Coating application Corrections of statistical activity da NMVOC 2018
from Statistics Estonia
2D3h Printing Corrections of statistical activity da NMVOC 2018
from Statistics Estonia
2G Other product use Correction of emission factors (use PM.s TSP 20002018
of tobacco)
TSP, Cd, Hg, As, Ct 199062018
Emissions were relocated from NF Pb, Cd, Cr, Cu, Ni, ¢ 19962018
1A3bi, 1A3bii, 1A3biii and 1A3biv  Zn
Tier 2 methodology were used for NMVOC 19902018
emissions calculations from lubrice
use
2H2 Foodand beverages industry Additionally calculated emission PM2.5, PM10, TSP 2007
2L Other production, consumption, Emission reallocated from NFR 2A NH3 200062003
storage, transportation or handling ¢ Additionally calculated emission ~ NH3 199061999
bulk products
3Bla Manure managemerairy cattle Renewed emission factor from NG, NH 19902018
GB2019
3B1b Manure managemeritlondairy Renewed emission factor from NG, NH 19902018
cattle GB2019
3B2 Manure managemerBheep Renewed emissidactor from NG, NH 19902018
GB2019
3B3 Manure managemergwine Renewed emission factor from NQ, NH 19902018
GB2019
3B4d Manure managementGoats Renewed emission factor from NQ, NH 19902018
GB2019
Corrected emission. PMyo 2005
3B4e Manuremanagementhorses Renewed emission factor from NOXx, NH3 19902018
GB2019
3B4gi Manure managemeritaying hens Renewed emission factor from NOXx, NH3 19902018
GB2019
3BA4gqii Manure manageme@Broilers Renewed emission factor from NQ, NH 19902018
GB2019
3B4h Manure managemen®ther animals Renewed emission factor from NQ 19902018
GB2019
Corrected emission. NMVOC 2017
3Da2a Animal manure applied to soils Renewed emission factor from NQ, NH 19902018
GB2019
3Da2c Other organiertilisers applied to Corrections of statistical activity da NQ, NH 19902018
soils
3Da3 Urine and dung deposited by grazinn Renewed emission factor from NH3 199062018
animals GB2019
3De Cultivated crops Corrections of statistical activity da NMVOC 2018
from Statistics Estonia
5B2 Biological treatment of wa&e Corrections of activity data NH; 19961998, 2004
Anaerobic digestion at biogas faciliti 2018
5C1bi Industrial waste incineration Corrected emissions data form the NG, NMVOC, 30 2018
OSIS point sourcdatabase PM.s PM,, TSP, BC
CO, Pb, As, Cr, Cu,
5C1bv Cremation Corrections of activity data NOx, NMVOC, SOx 2018
PM2.5, PM10, TSP,
CO, Pb, Cd, Hg, As.
Cr, Cu, Ni, Se, Zn,
PCDD/F, PAHs, HC
PCBs
5E Other waste Corrections ddctivity data PM.s PMo, TSP, Pb, 2018

Cd, Hg, As, Cr, Cu,
PCDD/F

Return to the Table of Contents
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Detailed sector by sector explanations concerning The differences in total emissions between the
the recalculations are presented in Chapter 8. 2010 and 2@1 submissions are presented in the
Table 0.2

Table0.2 Difference between the ZDand 2@1 submissions (%)

Year NG NMVOC SQ NH; PMs PMo TSP BC (6{0) Pb Cd Hg
1990 0.23 4.42 0.87 -2.84 NR NR 0.69 0.00 7.64 0.19 0.12 1.36
1991 0.89 4.48 0.88 -2.90 NR NR 0.68 0.00 8.17 0.19 0.20 1.40
1992 2.33 5.36 0.90 -3.96 NR NR 0.61 0.00 14.35 0.24 0.45 1.30
1993 2.62 5.33 0.87 -3.90 NR NR 0.63 0.00 11.92 0.23 0.55 1.38
1994 1.46 3.12 0.69 -3.19 NR NR 0.47 0.00 4.80 0.14 0.14 1.03
1995 1.04 2.63 1.08 -3.67 NR NR 0.60 0.00 4.15 0.24 0.10 1.10
1996 1.32 2.84 1.09 -4.05 NR NR 0.73 0.00 3.92 0.33 0.18 121
1997 1.19 1.62 0.60 -3.83 NR NR 0.51 0.00 2.03 0.24 0.08 0.61
1998 1.23 1.12 0.33 -3.71 NR NR 0.34 0.00 1.26 0.14 0.05 0.34
1999 0.70 0.37 0.00 -3.91 NR NR 0.07 0.00 0.27 0.00 0.00 0.01

2000 0.87 0.39 0.02 4.25 0.40 0.19 0.09 0.14 0.21 0.01 0.31 0.02
2001 0.83 0.36 0.05 -4.55 0.28 0.14 0.07 -0.12 0.14 0.00 0.32 0.00
2002 0.67 -0.33 0.01 -4.63 -0.48 -0.26 -0.15 -1.87 -2.48 -0.05 -0.87 -0.07
2003 1.28 0.46 0.00 4.21 0.43 0.30 0.19 -0.06 0.18 0.00 0.32 0.00
2004 0.68 0.11 0.01 -3.03 -0.02 0.03 0.04 -0.87 -0.70 -0.02 0.06 0.99
2005 0.47 0.23 0.00 -3.27 0.09 0.12 0.09 -0.87 0.12 0.00 0.32 0.70
2006 0.20 0.20 0.00 -2.51 0.06 0.09 0.09 -1.25 0.11 0.00 0.26 -0.01
2007 0.41 0.07 0.00 -3.17 0.11 -0.02 0.02 -1.40 0.05 0.00 0.27 -0.01
2008 -0.90 -0.04 0.00 -1.98 -0.27 0.17 0.11 -1.54 0.02 -0.03 0.32 -0.01
2009 -1.38 -0.53 0.01 -1.95 0.44 0.27 0.18 -1.86 0.03 0.00 0.26 -0.02
2010 -1.97 -0.83 0.00 -1.04 -0.43 -0.25 -0.19 -1.85 0.09 0.00 0.29 -0.02
2011 2.22 -1.30 -0.02 0.19 -0.43 -0.23 0.19 -1.94 -0.29 -0.01 0.07 -0.02
2012 2.74 -1.55 0.01 0.45 -1.08 -0.65 -0.44 -3.66 0.01 0.00 0.26 0.00
2013 -3.09 -1.41 0.00 0.80 -0.86 0.51 -0.39 -3.36 -0.30 0.00 0.11 -0.02
2014 -4.68 -1.96 -0.03 2.13 -1.68 -0.96 -0.67 5.24 -0.07 0.00 0.39 -0.02
2015 6.79 2.22 -0.03 2.25 -1.76 -1.16 -0.86 -4.74 0.17 0.00 0.47 -0.01
2016 6.22 -2.29 0.01 0.87 -1.85 -1.18 -0.84 -5.02 0.05 0.01 0.65 -0.01
2017 6.62 -2.25 -0.03 1.02 -1.70 -1.11 0.81 -4.58 -0.04 0.00 2.01 -0.02
2018 -7.18 -1.78 0.04 1.14 2.8 -1.44 -0.95 -6.54 0.90 0.03 1.56 0.13

Table 0.2 continues

PCDD/F
1990 0.07 0.16 0.57 0.14 -8.70 0.55 21.82 11.39 28.33 -59.33
1991 007 0.22 0.58 0.14 -8.14 0.72 21.93 10.84 25.58 -61.48
1992 0.06 0.31 0.71 0.18 5.92 1.12 26.71 17.15 36.12 -56.15
1993 0.07 0.33 0.69 0.17 -3.51 1.17 24.84 13.95 39.58 -66.57
1994 0.06 0.15 0.46 0.13 -16.95 0.48 17.05 -2.91 14.75 -69.90
1995 0.06 0.19 0.67 0.20 -8.33 0.60 19.51 -1.58 8.20 -58.44
1996 0.06 0.21 0.70 0.21 -7.75 0.68 17.39 -2.15 7.10 -60.97
1997 0.04 0.11 0.32 0.12 -16.58 0.35 7.14 -1.47 5.62 -62.87
1998 0.03 0.06 0.13 0.07 -23.54 0.20 3.36 -14.19 2.64 -69.95
1999 0.02 0.00 -0.04 0.00 -25.76 0.01 -0.21 -16.00 2.43 -67.29
2000 0.02 0.00 -0.05 0.01 -27.14 0.01 2.37 -16.15 2.34 -57.93
2001 0.03 0.00 -0.08 0.00 -32.73 0.00 4.01 -20.02 -2.36 -73.79
2002 0.03 -0.22 -0.23 -0.02 -34.83 -0.83 1.87 -24.40 0.74 -70.59
2003 0.02 0.00 -0.12 0.00 -32.61 0.00 -4.37 -23.98 7.52 -76.44
2004 0.02 -0.06 -0.09 -0.01 -32.36 -0.22 7.24 -27.62 -6.41 -63.68

Return to the Table of Contents
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Year As Cr Cu Ni Se Zn PCDD/F ?’;‘;IS HCB PCBs
2005 0.07 0.00 -0.04 0.00 -34.41 0.01 12.54 -29.86 3.23 -63.93
2006 0.03 0.00 0.01 0.00 -37.08 0.01 6.87 -27.58 5.25 -59.23
2007 0.02 0.00 -0.10 0.00 -37.12 0.01 -21.32 -20.51 2.84 -36.23
2008 0.03 0.00 0.11 0.00 -36.17 0.01 0.96 -24.65 -1.88 -64.73
2009 0.03 0.00 0.02 0.00 -34.03 0.01 7.59 -30.07 6.44 -71.56
2010 0.02 0.01 0.04 0.01 -31.25 0.04 -5.03 -37.54 9.97 -77.78
2011 0.02 0.01 0.11 0.00 -33.39 -0.04 10.87 -38.97 15.13 -74.77
2012 0.03 0.01 0.19 0.00 -32.60 0.17 12.73 -39.38 9.36 -75.57
2013 0.02 -0.02 0.24 0.00 -33.70 0.12 16.22 -43.42 6.38 -77.89
2014 0.03 0.01 0.33 0.00 -33.68 0.23 13.98 -46.17 24.18 -79.35
2015 0.03 0.01 0.51 0.00 -18.58 0.31 14.91 -49.17 17.70 -84.81
2016 0.03 0.02 0.63 0.01 -19.41 0.27 20.38 -49.07 23.98 -83.25
2017 0.03 0.00 0.21 0.00 -37.27 0.23 23.86 -53.19 21.81 -84.24
2018 0.04 0.16 0.57 0.14 -8.70 0.55 21.82 11.39 28.33 -59.33

Jo! dpngbsjtpo! up! mbt u'lapgelrdb witbe 'a diserepancyt ibh the datal
recalculations were made for all pollutants. The regarding fuel consumption between

detailed descriptions for recalculations are statistical energy balance and the reports of
presented in the following chapters. the feilities;

I Comprehensive check of activity data and

Priorities for future inventory improvement: . .
emissions in waste sector.

1 Check the activity data and emission factors
in energy industries. The main problem

Return to the Table of Contents
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1.1. National Inventory Methods used to quantify emissions as well as
data analysis and ahadditional information to
Background

understand the emission trends as required in the
Guidelines are included in the national Informative

Estonia ratified the Convention on kange Inventory Reports (IIR) submitted annually.

Transboundary Air Pollution in 2000 and became
a party to the Convention and the following

protocols:

1 The 1985 Helsinki Protocol on the Reduction 1.2, Institutional
of Sulphur Emissions or their Transboundary Arrangements for Inventory
Fluxes by at least 30 per cent; Preparation

1 The 1988 Sofia Protocol concerning the
Control of Emissions of Nitrogen Oxides or The Atmospheric Air Profenot Act regulates
their Transboundary Fluxes; data collection and reporting. Methods for the
1 The 1991 GenevRrotocol concerning the calculation of emissions are laid down in several
Control of Emissions of Volatile Organic regulations of the Minister of the Environment.
Compounds or their Transboundary Fluxes;  The Air Pollution Database consists of data on

1 The 1984 Geneva Protocol on #eng point sources (about980 reportsfor the yea
Financing of the Cooperative Programme for 2018) and diffuse sources. Structure and
Monitoring and Evaluation of the Lamge emission calculations from small point sources
Transmission of Air Rdknts in Europe and area sources are mainly based on the
(EMEP); EMEP/EEA Air Pollutant Emission Inventory

T The 1998 Aarhus Protocol on Persistent Guidebook 201
Organic Pollutants (POPs);

1 The 1998 Aarhus Protocol on Heavy Metals. The Estonian Environment Agency (ESTEA) is

responsible for colleati, analysing, storing,

reporting and publishing environmmelated

information and data. The ESTEA is a state
authority administered by the Ministry of the
Fowjsponfou/! Ui f! FTUFBtt! i
fulfilment of the national environmental
monitoing programme, the preparation of

national and international reports in the field of
Ftupojbtt! Jogpsnbuj wf ! gnvigrimeni, pesajuatii®gf esnvyramentpl tstatesy f | ¢
March 2Q0. The report contains informagt on ensuring vital services, including weather
Estonian emission inventory from 1990 t6.201 forecasts, and the maintenance and renewal of

The inventory detail the anthropogenic emissions monitoring stations and equipment.

of the main pollutants (S8Q NMVOC, NEnd

CO), particulate matter (TSP,PRM ), heavy
metals (Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn) an
persistent organic pollutants (dioxins, HCB, PAHS,
PCB). Projected emissions for sulphur dioxide, The ESTEA performs the final data quality control
nitrogen oxides, ammonia,.R&d NMVOCs are and assurance procedure before its submission.
reported for the years 2020, 2025 and 2030. In preparation for the inventory andampiling

According to the Guidelines for Estimating and
Reporting Emission Data, each party must report
the annual national emissidata of pollutants in

the NFR source category and shall submit an
informative inventory report on the latest version
of the templates to the Convention Secretariat.

The Data Management Department of the ESTEA
és responsible for the preparation of the air
pollution inventory in Estonia.

Return to the Table of Contents
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basic data, ESTEA cooperates with the Ministryof 1 3 The Process of
the Environment, the Ministry of Economic Affairs .
and Communications, the Ministry of Rural Inventory Preparatlon
Affairs, Statistics Estonia, Estonian Rescue
ServiceEstonian Defence Forces, Estonian Road
Administation, Estonian Tax and Customs Board,
EVR Cargo Ltd, Tallinn Airport Ltd and the The Estonian national air pollution inventory
Estonian Environmental Research Centre (EERC)preparation can be described as an annual cycle,
primarily because there is an annual reporting
obligation. In order to improve the quality of the
inventory and the use of resources more
efficientlyanalysis of inventory preparation has
to be a part of inventory preparation. The main
activities of inventory preparation are given in
Figure 1.1The inventory structure in question is
presentedn Figure 1.3

The processes of inventory preparation vary for
different sources gollution.

The important aim of the inventory is to test the
effectiveness of governmental environmental
policies and provide national antkrnational
bodies with official emission data within the
country. The emission data is updated every year
and the results are reported annually.

sources

data o
[IeSSon - 3 z(i:ttil;’ ;tgf
lEarmne diffuse
\ \_/ sources
\I
Selecting
Reportin methods
: and EFs
A
D:;l?&:« emissions
: and OC — of diffuse
\ y - e L sources

EMISSIOn!

Figurel.1 The main activities of inventory preparation

The national database contains data for both sources directly complete their annual air
point and diffuse sources of emissions. The pollution reports. In 2000, the national database
emission inventory for the period of 22909 is contained data from about 600 facilities; however,
based on data pertaining toe large point by 208 the number had increased 1@50. The
sources and diffuse sources. From 2000 to 2004, OSIS wasused until 2019 when the annual
CollectER software was used to accumulate data reporting function waeplacedy thelntegrated
(both point and diffuse sources). In order to Environmental Information SystdKOTKAS)
accumulate data on point sources, the Estonian managed by th&stonian Environmental Board
Environment Information Centre created a web (EEB).

interfaced air emissions data system for the point

sources (OSIS) in 2004, where operators of point

Return to the Table of Contents
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The Integrated Environmental olmhation
Systemcontains data reported by the operators
that have a pollution permit issued byBE8
Each facility submits data on the emissions of
pollutants together with the data regarding burnt
fuel, used solvents, amount of distributed liquid
fuels etc. Operators are obliged to specify any
data related to accidental releases where such
information is available (deliberate, accidental,
routine and neroutine). Data is presented on
each source of pollution and on the facility as a
whole. Emission tiais available in SNAP (Source
Nomenclature for Air Pollutants) anrBRER
codes. The operator of point sources can directly
add their calculated or measured annual
emissions into the&KOTKAShy hand or use
calculation modules, which use legally regulated
national emissions estimation methodologies.
The operator can also calculate emissions

Owner of an air
pollution permit

Owner of an
integrated enviren
mental permit

Declared by
the facilities

Owner of a waste
incineration permit

Figurel.2 Validation of Estonian point sources data

The pollutant emissions from all diffsearces

Validatedy the local
Environmental Board
specialist

through the use of other available methods,
though this should be approved by the
Environmental Board(regulated by the

Atmospheric Air Protection Act). The operator
shdl indicate the method of emission calculation.

Emissions for some air pollutants (POPs, in some
cases PN and PMs) not included in the
reporting requirements under the environmental
permits are additionally calculated byDhéa
ManagementDepartmentand used in the
preparation of the national inventory.

After entering the repgatte local Environmental
Board specialist confirms receipt of the report; at
this point, the final verification at the ESTEA is
carried out and the data is then ready foinuse
various reportséeFigure 1.

Point sources
emissions data

Verified by the
ESTEA

The norlirect GHG emiems (S@ NQ CO,

have been calculated by the ESTEA. The mainNMVOC), also.®, CH and road transport

diffuse sources are combustion in the residential
sector, mobile sources, agriculture, parts of
solvent use and industrial activities and fugitive
emissions from fuel consumption.

Return to the Table of Contents

emissions and NMVOC emissions from the
solvent use sector calculated by the ESTEA are
used in reporting to the UNFCCC Secretariat and
the EU CMonitoring Mechanism.
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Owner of an Air
Pollution, an
IPPCora WI

permit

Statistical
Data

Point
Sources data
from 0SIS
information
system

EMEP/EEA
e

National
emission
factors

Estonian Road
Administration

OIhers
INSHTULIONSS

Diffuse
Sources data

Quality
Assurance

Figurel.3 Air pollution inventory structure

1.4. Methods and Data
Sources

The data reported by the operators and the
national specific emission factors or EMEP/EEA
Air Pollutant Emission Invento@uidebook
methodology for the emissions calculation from
the diffuse sources are used in the preparation of
emission inventories.

Emissioniestimatio

EMISSIONS

by SNAP codes

Inventory Compilation

n

CLRTAP:

IED,
PRI,
LCP

by NFR (GNFR) codes

Reports

The detailed methods for emission calculations
are described in each sector of the IIR.

1.5. Key Categories

This chapter presents the results of Estonian key
sources analyses.

Key source analysis is based on methods

At present, the ESTEA uses the CollectER tool forqgescribed in the EMEP/EEA Guidebo6k 201

the calculation of emissions of diffuse sources
from energy sector. The $tttal Office energy
balance (EB) and fuel consumption by point
sources (PS) are used in this calculation.

Diffuse sources Fuel = EB&us$ fuel

With regard to the calculation of emissions from
road transport, the COPERTprogram (ver.
54.36 and enssion factors are used. Total
emissions are calculated on the basis of the
combination of firm technical data (e.g. emission
factors) and activity data (e.g. number of vehicles,
annual mileage per vehicle, average trip, speed
fuel consumption, monthly teenatures). ESTEA
has obtained vehicle data (passenger cars, light
and duty vehicles, buses, motorcycles) and
annual mileage per vehicle from the Estonian
Road Administration. Meteorological data are
provided by the TEU F B Kedteorological
ObservatioDepartmenand data pertaining to
fuel consumption by Statistics Estonia.

Return to the Table of Contents

Key categories are the categories of emissions
that have a significant influence on the total
inventory in terms of the absolute level of
emissions (certain year). The key categares
those that together represent 80% of the inventory
level or trend.

The results of all pollutants (including main
pollutants), which are reported under CLRTAP, are
presentedntheTable 1.1

The energy (1Ala), stationary combustion (1A4bi)

"and road &nsport (LA3bjiLA3bisectors are the
main sources of NEnergy sector emissions are
mainly from o8hale power plants. The energy
and stationary combustion sector are also a key
source for dioxins.

Decorative coating application (2D3d) is a main
source of NMVOQ(Q0%). Additionally, road
transport (1A3bi) domestic solvent use (2D3a),
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combustion in residential plants (1A4bi), manure Combustion in residential plafi#&\4b) is a key
management (dairy cattle, rmairy cattle and

swine), distribution of oil products (1B2av) and
road transport (LABlronstitute key sources.

According to level assessment, 8@issions

from the energy sector are responsiblB96%o

of SQ emissions in 2@L The majority of these

emissions come from two oil shale power plants
in east Estonia (Eesti and Balti povaeitsl.

Agriculture is the key source for ammonia,
especially livestock manure management (dairy

cattle, swine and nairy cattle), manure

application to the soils (3Da2a) and the use of
mineral fertilises (3D1a), which are the main
sources of pollutioregardig ammonia.

Tablel.1 Resultof key sources analysis

source for particles. In addition, the public
electricity and heat productions (1Ala) is a key
source for TSP, RMPM s, BC and heavy metals.
The influence of combustionnranufacturig
industries and constructio(tA2gviji is also
significant for them.

According to level assessme#8.96 of CO
emissions come from residential combustion
plants (1A4bi). In addition, road transport (1A3bi)
and the oithale industry (1Alc) are the main
polluters of CO. Combustion in the residential
sector is also a key source for HCB and PAH
alsa

Pollutant Key categories (Sorted from high taflom left to right) Total (%)
1Ala  1A2gviii 1Alc

SQ 92,5
59.6%  20.2% 12.7%
1Ala 1A4bi 1A3bi 1A3biii 3Dal 1A3bii 1A4cii 1A2gvii

NQ 81.6
22.9% 18.2% 12.0% 105% 6.6% 4.6% 3.9% 3.0%
3Bla 3Da2a 3Dal 3B1b 3B3 3Da3

NH; 82.4
26.5% 20.9% 17.1% 7.3% 7.0% 3.5%
2D3d 2D3a 1A4bi 3Bla 3Blb  2Da3i 1A3bi 2H2 1B2av 2D3h

NMVOC 80.7
20.0% 13.7% 13.5% 6.9% 6.6% 4.6% 3.9% 3.2% 31% 2.3%
1A4bi 1Alc 1A3bi

CO 82.7
48.9%  26.9% 6.9%
2A5b 1A4bi 1Ala 1A2gviii 3Dc 2l 1Alc 1A3bvi

TSP 80.6
24.3% 17.1% 14.6% 9.4% 6.6% 3.5% 3.1% 1.9%
1A4bi 1Ala 1A2gviii 2A5b 3Dc 1Alc 1A3bvi

PMyo 81.5
23.7% 17.5% 13.1% 11.1% 9.9% 4.1% 2.2%
1A4bi 1Ala 1A2gviii 1Alc 1A3bi  1A3bvi

PMs 81.7
35.8% 19.6% 19.1% 3.0% 2.3% 1.9%
1Ala 1A4bi

Pb 83.8
60.3% 23.6%
1Ala 1A4bi

Hg 82.9
62.0% 23.6%
1A4bi 1Ala 1A2gviii

Cd 93.7
445%  35.0% 14.2%
1Ala  1A2gviii 1A4bi 5E 5C1bi

DIOX 85.0
27.6% 21.7% 16.1% 12.2% 7.5%
1A4bi  1A2gviii

PAH 88.3
78.8% 9.5%
1A4bi 1Ala

H®B 82.5
453% 37.2%
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1 Inventory compilatioBefore submitting data
1.6. ] _QA_/QC and to CEIP/EEA NFR, formats have to be checked
Verification Methods with RepDab.
1 Reporting

A quality management system has been 1 Archiving
developed to support the inventory of air pollutant

emissions.

Quality Control (Q® a system of routine 1.7 General Uncertainty
technical activities used to measure and control e _

the quality of the inventory as it is being Evaluation

developed.

Uncertainty analysis has been carried out for the
Quality Assurance (QAtivities include a 2020submission under the terms and conditions
planned system of review procedures conducted of the LRTARonvention as part of the Estonian
by personnel not directly involvatiéninventory IR 2@0.

compilation/development process. _ _
Any uncertainty was calculated regarding those

Ftupojbtt! RBORD! gmbo! dpdidtants antl eRt@s that atd reflected in the
inventory of Estonian ambient air. These
pollutants includsulphur dioxide (9Pnitrogen
oxides (N¢, nonmethane volatile organic
compounds NMVOC), ammonia (RH
particulate matter (BRM PM, TSP), carbon
monoxide (CO), heavy metals (Pb, Cd, Hg),
persistent organic pollutants (dioxins (PCDD/F),
polycyclh aromatic hydrocarbons (PAHSs), HCB,
PCBs. Activities are defined according to NFR
sourcecategories.

9 Stakeholder engagement (stakeholders = e.g.
suppliers of data, reviewers, recipients, other
inventory compiling instituteShe Estonian
inventory was reviewed undbe stage 3
review in 2016 summer by the EMEP emission
centre CEIP acting as the review secretariat.
The results are available at CEIP home page
(http://www.ceip.at/review
proess/centralisedeviewstage3/).

In 201722020the Estonian inventdrgs been

a subject for the comprehensive technical
review of national emission inventories
pursuant to the Directive on the Reduction of 1.7.1. Overview of the Method
National Emissions of Certain Atmospehric

Pollutants (Directive (EU) 2016/228%e The process of evaluating the uncertainties was
recommendations  from  TERTand based on the Tier 1 methodology as described by
improvements made in the inventory are the guidance document in tHeMEP/EEA
included in the Annthof the IIR. Guidebook 2@1 Tier 1 methodology calculations

{1 Data collectiorData collection includes both  are based on the emissions for the base year and
point sources emissions and diffuse sources Wwhat is known as the reference year, and on
activity. Prioto using activity data, common  activity rate uncertainties and emissions factors

statistical quality checking related to the for every NFR sector. Firstly, the uncertainty level

assessment of trends is carried out. was calculated on a pollutamgpollutant basis
ESTEA uses only point soudzda, whiclre for every subcategory, and then the uncertainty
checked and validated by local environmental levels for all subcategories were added together,
departments. thereby producing the overall uncertainty level for
{ Data manipulatio@:ommon statisticabality the inventory data. Uncertainty levels were also
checking is carried out. evaluated dr aggregated sectors such as

stationary combustion, aviation, road transport,

Return to the Table of Contents
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other forms of transportation, industrial the default figures for uncertainty values of
processes, solvent use, and agriculture and waste specific pollutant emissions were not set out in
management; the results are presented under the guidance domnent, then expert evaluations

each IR chapter. The base year foollitpnts were also used. The recommended range of error
was 1990, except for the Bhd PMsfigures, that is listed in the EMEP/EEA Guidebo®8kdt01

in which case the appointed base year was 2000. source data and emissions factors is given in
The reference yeiar20D. Table 1.3The margins of error for source data

and emissions factors in this domnt are

The uncertainty values for emissions factors were shown respectively by sectorsTable 1.2and

for the most part based on the figures that are

. . . Table 1.4
included in the EMEP/EEA guidance document. If
Tablel.2 Activity data uncertainty and sources
NFR sector ‘ Uncertainty, % ‘ Data source
1A1 2 National energy statisticgerators data
1A2 2 National energy statistics; operators data
1A3 2 National energy statistics; operators data
1A4 (liquid fuels) 3 National energy statistics; operators data
1A4 (solid fuels) 2 National energy statistics; operators data
1A4(natural gas) 2 National energy statistics; operators data
1A4 (biomass) 5 National energy statistics; operators data
1A4 (waste) 50 Expert judgement; waste management information system
1B1 2 National statistics; operators data
1B2 2 Nationaktatistics; operators data
2A1 2 National statistics; operators data
2A2 2 National statistics; operators data
2A5 2-5 National statistics; operators data
2B1 2 Operators data
2B10a 2 Operators data
2C1 2 Operators data
2C3 2 Operators data
2C5 2 Operators data
2C6 2 Operators data
2C7 2 Operators data
2D3 2-10 National statistics; operators data
2G 5 National statistics
2H1 2 National statistics; operators data
2H2 2 National statistics; operators data
21 2 Operators data
2K 2 Operatorslata
2L 2 Operators data
3B1 2 National statistics
3B2 2 National statistics
3B3 2 National statistics
3B4 2 National statistics
3D 2 National statistics
5A 2 Operators data
5B1 2 Operators data
5B2 2 Operators data
5C1 2 Operators data
5C2 10 Expert judgement; waste management information system
5D1 2 National statistics; operators data
5D2 2 National statistics; operators data
5D3 2 National statistics; operators data
5E 2 National statistics; operators data

Return to the Table of Contents
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Tablel.3 The EMEP/EEA Guidebook emission factors uncertainty range

Definition Typical error range

An estimate based on a large number of measurements made at a large number of facilities 1

A 10230 %
represent the sector
An estimate based on a large number of measurements made at a large number of facilities 1

B 20260 %
represent a large part of the sector
An estimate based on a large number of measurements made at a small number of represen

C o - s 502200 %
facilitiespr an engineering judgement based on a number of relevant facts

D An estimate based on a single of measurements, or an engineering calculation derived from 1002 300 %
relevant facts

E An estimate based on an engineaahculation derived from assumption only Order of magnitude

Tablel.4 NFR source categories with applicable quality data rating

NFR sector NQ NMVOC SQ NH PMs PMo TSP CO ;gg‘s’ Dioxins PAHs HCB PCBs

1.Ala B C A C
1.A.lc B
1.A2.a

1.A.2.gvii

1.A.2.gviii

1A3ai(i)

1A3aii(i)

1.A.3.bi

1.A.3.bii

1.A.3.biii

1.A.3.biv

1.A.3.bv

1.A.3.bvi

1.A.3.bvii

1.A3.c

1.A4.ai

1.A.4.aii

1.A.4.bi (liquid fuels)
1.A.4.bi (solid fuels)
1.A.4.bi (gaseous fuel
1.A.4.bi (biomass)
1.A.4.bii

1.A4ci

1.A4.cii

1.B.1l.a

1.B.2.av

1.B.2.b C

2A1

2A2

2A3

2A5a

2.A5.b

2.A.6 B B B

2.B.1 C

2.B.10.a C B
2C1
2C3 B

2C5

2C6

2C7a

2.C.7.c C E
2.D.3.a B B (Hg)
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NFR sector NG NMVOC SQ NH PMs PMo TSP CO 252?5/ Dioxins PAHs HCB PCBs
2.D.3.b D D D D

2.D.3.d C

2.D.3.e B

2.D.3.f B

2.D.3.9 B D

2.D.3.h C

2.D.3.i c B

2.G C C C C C C C C C D D
2.H.1 C c D D D C

2.H.2 C D D D

2.L E

3B.la D D D D D D

3.B.1b D D D D D D

3.B.2 D D D D D D

3.B.3 D D D D D D

3.B.4.e D D D D D D

3.B.4.gi D D D D D D

3.B.4.gii D D D D D D

3.B.4.giv D D D D D D

3.B.4.h D D D D D D

3.D.al D D D D D D

5A C C C C C

5.8.1 C C

5.8.2 C C C C C C

5.C.1.bi C C C C C C C D
5.C.1.biii D
5.C.Lbv C C C C C C C C C C C C C
5.C.2 C C C D D D C D D D D D
5.D.1 C

5.D.2 C C C C

5.E D D D D D

. emissions by pollutants for both 1990 201D
1.7.2. ReSIUItS.Of Uncertainty the uncertainties for trends in 12909, andhe
Evaluation full uncertainty figures for Z1t ! obuj pobr

Table 1.5shows the results of the uncertainty emissions.

evaluation, which include the estimated

Tablel.5 Uncertainty evaluation

Pollutant Tota;gg&ssmn Totalngéssmn Trezrglllg (}/0990 Uncertainty, % unI:tna(iinty
19902019 %
NG 80.060 25.164 kt -68.57 13.07 2.59
NMVOC 66.555 22.694 kt -65.90 18.78 5.44
SQ 274.744 18.884 kt -93.13 6.69 0.22
NH 21.558 10.594 kt -50.86 39.52 10.14
PMs 15.385 5.880 kt -61.78 9.96 3.40
PMo 32.134 9.237 kt -71.25 16.61 4.70
TSP 281.008 13.936 kt -95.04 26.20 1.30
CO 254.286 130.800 kt -48.56 11.53 6.20
Pb 207.500 11.374 t -94.52 93.41 3.09
Cd 4.566 0.552 t -87.92 72.18 9.81
Hg 1.217 0.327 t -73.11 97.66 9.61
PCDD/F 9.898 4.584 g FTEQ -53.69 81.81 57.12
B(a)p 2.603 0.900 t -65.43 80.61 38.57
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.. . . Trend
Pollutant Totallggw(;ssmn Totalzgrlnéssmn Trezrgjllg ;0990 Uncertainty, %  uncertainty
19962019 %
B(b)f 3.197 0.893 t -72.07 76.38 34.62
B(k)f 1.635 0.575 t -64.81 83.17 38.77
1(1,2,%d)p 1.693 0.846 t -50.03 90.29 44.17
HCB 0.252 0.345 kg 36.64 106.87 67.02
PCB 3.406 0.438 kg -87.14 156.71 9.23

According to the results it can be concluded that the others, with uncertainty levels at about 100%.
most pollutant emissions originated mainly from Uncertainty levels regarding the pollutant trend
electricity and heating production and the non were at their highest for HCB and PAHs.

industrial combustion sector. Furthermore, a
significant proportion originated from the road
transportsector. The main source of ammonia

emissions is the agricultural sector. 1.8. General Assessment

The uncertainty level was at its highest for the of Completeness
POPs and heavy metals. The main reason is a Next two tablespresent, whit sources of

high emissions _fa_lc_tors uncertglnty level for pollution in emission inventory are not estimated
energyrelated activities. Ammonia also shibwe (seeTable 1por are included elsewhdsee

something of a higher uncertainty level than did Table 1.y

Tablel.6 Sources not estimated (NE)
NFR19

code Substance(s) Reason fonot estimated
1A2gvii Hg, As, PCDD/F, B(K)f, I(@)B Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3ai(l)  NH;, HMs, POPs Emissions have not been estimated due to lack of emission faci
EMEP/EE®&uidebook 2019
1A3aii(i)  NH;, HMs, POPs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3ai(ii)  NH;, HMs, POPs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3aii(ii)  NH;, HMs, POPs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3bv POPs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3bvi PCDD/F, HCB, PCBs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3c Pb, Hg, As, PCDD/F Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A3dii NH;, PAHs Emissions have not been imstted due to lack of emission factors
EMEP/EEA Guidebook 2019
1A4aii Hg, As, PCDD/F, B(K)f, I(:@)B Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1A4bii Hg, As, PCDD/F, B(k)f, I(L@)B Emissionshave not been estimated due to lack of emission factc
EMEP/EEA Guidebook 2019
1A4cii Hg, As, PCDD/F, B(K)f, I(:@)B Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1AA4ciii NH;, PAHs Emissions haveiot been estimated due to lack of emission factor
EMEP/EEA Guidebook 2019
1A3di()  NH;, PAHs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
1Blc BC Emissions have not been estimated due to lackmifsion factors ir
EMEP/EEA Guidebook 2019
1B2c NH; Se Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
2A1 NH Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
2R NH; Emissions have not been estimated due to lack of emission fact
EMEP/EEA Guidebook 2019
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R Substance(s) Reason fonot estimated
code
2A3 NH Emissions have not been estimated due to lack of emission fact
EMEP/EEA Guidebook 2019
2A5a BC Emissions have not been estimated due to dackmission factors ir
EMEP/EEA Guidebook 2019
2D3a PM s Emission has not been estimated due to lack of emission factor in EM
Guidebook 2019
2D3e PMs PMo Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guideb@ek 9
2D3f PM s Emission has not been estimated due to lack of emission factor in EM
Guidebook 2019
2D3g NQ, SQ PMs, BC, HMs (exc. Cr, Zn), PCD Emissions have not been estimated due to lack of emission fact
PAHs, HCB, PCBs EMEP/EEAuiebook 2019
2D3h PMs PM,, BC Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
2D3i NQ, SGQ PMs BC, CO, HMs (exc. ( Emissions have not been estimated due to lack of emifastors in
PCDD/F, PAHs, HCB, PCBs EMEP/EEA Guidebook 2019
2G Se, HCB, PCBs Emission have not been estimated due to lack of emission factors in EN
Guidebook 2019
2L BC Emission have not been estimated due to lack of emission factors in EN
Guidebook 2019
3Fd HCB Emissions have not been estimated due to lack of activity data for the |
years
5A CO, Hg Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
5B1 NQ, S@ PM5s PM,, TSP, BC, CO Emissions have not beeastimated due to lack of emission factors
EMEP/EEA Guidebook 2019
5B2 NH;, PMs, PM,, BC Emissions have not been estimated due to lack of activity data
5C1bi Se, Zn, PAHs Emissions have not been estimated due to lack of emission faci

EMEP/EE®&uidebook 2019
5C1biii NQ, NMVOC, $NH, PMs, CO, HMs, PAF As this is a minor source of pollution, emissions have not been estimat

HCB, PCBs
5C1bv BC Emission has not been estimated due to lack of emission factor in EM
Guidebook 2019
5C2 NH;, Se, 1(1,2&)p Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
5D1 NQ, S@ NH, PMs, HMs For NQand S@emissions have not been estimated due to the lack of a
data. For PMs and HMs emissiongehaot been estimated due to lack
emission factors in EMEP/EEA Guidebook 2019
5D2 PMs, HMs Emissions have not been estimated due to lack of emission faci
EMEP/EEA Guidebook 2019
5E NQ, SG NH, BC, CO, Ni, Se, Zn, POPs (e Emissionshave not been estimated due to lack of emission factc
PCDD/F) EMEP/EEA Guidebook 2019

Tablel.7 Sources included elsewhere (IE)

NFR19 code Substance(s) Included under NFR code
1A2a NH;, all POPs 1A2giii
1A2b NH;, all POPs 1A2giii
1A2c NH;, all POPs 1A2giii
1A2d All POPs 1A2giii
1A2e All POPs 1A2giii
1A2f All POPs 1A2giii
1A5b All 1A4aii
2A1 All substances, excluding particulates 1A2f
2A2 All substances, excluding particulates 1A2f
2A3 Allsubstances, excluding particulates 1A2f

3B4giii NQ, NH, NMVOC, RMPM5, TSP 3B4giv
5Cla All (2012019) 1Ala
5D2 NMVOC (1992007) 5D1
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Sourcehttp://coachespanel.com.au/

2.POLLUTANEMISSION TRENDS
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Estonia has been reporting data regarding the 1 NG, SG NH, NMVOC, CO, TSP: 22000,
total and sectoral national emissions underthe | PM, PMsand BC200@22019;
LRTAP Convention since 2000. 1 All Heavy Metals: 1¥2D19;

1 POPs: 19€20109.
Estimates are available as follows:

2.1.Main pollutants emission trends@, NQ, NMVOC, NHCOQ

This chapter describes the changes in emissions figures 2.2.3). Information for each substance
of major substances from 1990 to 2019. separately, as well as key sosir@nd the
Emissions of all substances decreased reasons forthe decrease are described below
significantly over the entire period (table 2.1,

300 25
250 20
200
15 X
150 o £
100
S N — N5
= )
0 0
\09 \0)(;)‘], P qo)(o ,\qo)% (LQ)QQ (LQ@’ %QQB‘ r@%b @Q% W,Q;\Q q/q)\q’ %Q\b‘ (LQ\(O r@\%’@’\q
= NOX NMVOC SO2 =—CO =——NH3
Figure2.1 Main pollutants emissions trends in the period 284@, kt
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0
\0)09 ,\0)09’ ,\Q,OP‘ ,\(),D)b ,\09% rLQQQ %QQ(L %QQB‘ '\/ng ,LQQQJ %Q\Q %Q\% %Q\b‘ (19\(0 (@\Q%S;\Q
= NOXx NMVOC SO2 =———=NH3 =—CO

Figure2.2 Indexed of main pollutants emissions (1990=100) in the perio@1BD0
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Figure2.3 Reduction of main pollutants emissions in the period-2@E®

Table2.1 Main pollutant emissions in the period of 22919 (kt)

Year [\[@] NMVOC SQ NH; CcO
1990 80.060 66.555 274.744 21.558 254.286
1991 74.390 63.568 252.299 19.494 247.473
1992 49.344 43.359 192.718 16.929 154.164
1993 43.374 34.605 156.565 12.342 143.579
1994 47.996 36.804 151.077 11.606 170.323
1995 48.764 40.983 116.984 10.546 220.964
1996 53.080 42.034 126.065 9.348 254.403
1997 52.259 43.091 116.621 9.545 252.877
1998 49.689 39.566 104.640 9.680 221.481
1999 44.639 36.284 97.783 8.935 203.528
2000 45.663 36.618 97.129 8.602 198.949
2001 47.761 35.492 90.765 9.453 200.674
2002 48.500 34.585 87.045 8.958 185.147
2003 49.408 33.334 100.324 9.665 183.027
2004 46.106 33.612 88.180 10.060 172.508
2005 42.286 31.857 76.299 10.094 152.901
2006 41.080 30.668 69.919 10.101 141.685
2007 45.373 28.088 88.059 10.214 157.476
2008 42.074 26.372 69.497 10.672 156.358
2009 36.330 23.595 54.887 9.938 155.873
2010 42.342 23.013 83.294 10.093 156.809
2011 40.651 22.836 72.708 10.213 131.126
2012 37.496 23.160 42.907 10.368 141.635
2013 36.256 22.535 41.695 10.618 133.888
2014 35.266 22.453 46.816 10.737 128.673
2015 30.676 22.054 36.058 10.454 128.636
2016 30.576 21.873 34.934 10.206 140.094
2017 31.268 22.861 38.636 10.529 138.143
2018 29.830 21.987 30.872 10.428 130.968
2019 25.164 22.694 18.884 10.594 130.800
Change 1992019, % -68.6 -65.9 93.1 50.9 -48.5
Change 2008019, % -40.5 -28.8 -75.3 4.9 -14.5
Change 2018019, % -15.6 3.2 -38.8 1.6 0.1
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The use of local fuels (including wood, oil shale
2.1.1. Sulphur Dioxide oil) and natural gas has been constantly
increasing since 1993, while the relevance of
During the period of 1#AD19, the emissions of  heavy fuel oil in the production of thermal energy
sulphur dioxide had decreased by about 93.1%, has reduced.
which was largely influenced by a decline in The use of fuel with lower sulphur content was
energy production (oil shale consumption as a also tte reason for a decrease in, 8Missions
main fuel in Estonia fell from 232 PJ in 1990 to (with regard to fuel for road transport and
123 PJ in 2019) (séégure 2.3 and 2.4, Tables  heating). Other reasons for the decrease in
2.1 and 2.2). The latter, in turn, was the result of a emissions are given below.
restructuring of the economy. Likewise, the
export possibilities regarding electricity have also
decreased noticeably.

Table2.2 SQ emissions by sector (kt), change in emissions and share in total emission

2AL
1A2 1A4
AL combustionir  Non 1A3b Other 1B Industry
manufacturing industrial

industries  combustion

Road mobile Fugitive and > Total

RO Waste
transport sources emissions Product
use

Energy
industries

1990 22088 3851 8.45 3.21 368 NENANC 0000 001  274.74
1995 90.27 1951 3.55 2.59 105 NENANC 0000 002  116.98
2000 81.11 10.10 2.71 255 059 NENANC 0042 002  97.13
2005 62.15 12.17 1.46 0.06 032 NENANC 0132 001  76.30
2010 78.21 414 0.75 0.01 0.12 0.02 0032 002 8329
2015 30.58 492 0.47 0.01 0.02 0.03 0003 003  36.06
2016 20.23 5.09 0.51 0.01 0.02 0.02 0002 005 3493
2017 32.47 5.68 0.42 0.01 0.03 0.03 0002 001 3864
2018 25.34 479 0.59 0.01 0.03 0.03 0002 008 3087
2019 13.65 452 0.58 0.01 0.02 0.03 0002 008 1888
Shaeﬁig‘sfg;"”";ggo 80.39 14.02 3.08 117 1.34 0.000  0.005
Shaeﬁig‘sfg;"”"émg 72.26 23.92 3.08 0.04 0.12 0.13 0.01 0.43
Changd 99062019, % -93.8 883 93.1 908 094 212750 5233 931
Change 2018019, %  46.2 156 418 0.9 33 118 19.9 840 201
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Figure2.4 SQ emissions in the period of 19019 and NEC directive 2016/2284 targets

The main reason for the drop in emissions since equipped units will meet thghter limits on
2004 is the launch of two new boilers at the Narva sulphur emissions in flue gases. Measures have
Power Plants (PP). The boilers, which are based also been taken to reduce nitrogen emissions.
on circulating fluidtl bed (CFB) technology, These scrubbers also reduce the solids content of
have significantly reduced ,S@missions. the flue gases.

Emissions have also been considerably reduced I

by shutting down the old blocks n 2019, SCemissions had decreased by about

31&!'xifoldpngbsfThemaip! 3129t
A number of additional measures to reduge SO reason for the reduction of emissions was caused
emissions have been implemented over the past by a decrease in electricity production in oil shale
decade. power plants (by about 50%) and a higher

. . . roportion of cleaner and more efficient units.
Unique sphur scrubbers designed in the course prop

of five years of research and development were 3.1040.7%
installed in the Narva PP on four energy 3.1%
production units of the Eesti PP in 2012. The
semidry NID (Novel Integrated Desulphurisation)
technology, which uses the fly ashthe gas

2.5%

itself, does not require any additional compounds 2019
to bind the SOWith regard to the energy units

which have not been equipped with the clearing

equipment, alternative methods are used for

reducing S£emissions, such as water injection = Combustion in energy industries

to furraces of PC (old pulverised combustion = Combustion in manufacturing industries
boilers). Water injection lowers the flame = Non-industrial combustion
temperature and thus improves conditions for Other sources

sulphur capture W'th limestone included -|n oil Figure2.5 SQ emissions by sources of pollution in
shale. All these solutions mean that these filter 1990 and 2019
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The share of energy sector, including mobile combustion in manufacturing industries (14%). In
sources, in total S@mission is 99.6%; the 2019, the dominant sources was the s@&me
combustion in energy industry (NFRs -tAka energy industries, but share of industrial
responsible for about 72.3%atélt emissions in combustion has increased to 24% (Figure 2.5).
2019 (see Table 2.2 and Figure 2.5). The share of
SQ emissions from the two large oil shale plants
2 Narva PP (Eesti and Balti F®Pagcounts for
approximately 45% of totab 8@issions.

According to the new NE@dive 2016/2284,

the Member States should comply with the
emission reduction commitments set out in this
directive. Estonia fulfilled the requirements of the

The second key $®ource is combustion in directive and the Gothenburg Protocol of LRTAP
manudacturing industries (about 24%), and the Convention, which provided for the reduction of
mbshftu! dpousjcvuj po! sijlghurdioxidesemissionsby 32% relatiyexord(0s
Lffnjbu'""'"tuvtf! BT! ) 93 & bapdinerrhiasipng by 202@ &rsady2irB2822.-SOj o !
the boilers of which generator gas is burned emissions decreasedBy.3% in 2019 compared
(secondary fuel in the production of shale oil). to 2005.

In 1990 the main polluters of ,SWere
combustion in energy industries (80%) and

2.1.2. Nitrogen Oxides

Emissions of nitrogen oxides have decreased by production units of the Narva Power Plants that
68.6%compared to 1990 (see Figure 2.6 and use pulverised combustion technology, owing to
Tables 2.1 and 2.3). The reduction is mainly due which the sulphur and nitrogen emissions have
to the decrease in energy production and the decreased by three and almost two times,
transport sector during the period of 22993 respectively.
(the consumption of petrol by road transport
dropped 58% at this time andelidy 45%). The
increasing share of catalyst cars in more recent :
S 24.4% and 27.1% respectively, the share of other
years was also a contributing factor to the

, .. . mobile sources was 11.4% and-indaostrial
reduction of NQOemissions. Also, one of Eesti ] )
Fofshjbtt! nbkpst! bdijfwHPEIRE PR INLIIBTORETI 21 b st
is the desulphurisation and denitrification Figure 2.7)
systens that were added to the older energy

The enmy industry and road transport sector are
the main sources of nitrogen oxide emissdons

Table2.3 NQ emissions by sector (kt), change in emissions and share in total emission

1A2 1A4

1A1 . 1A3b Other 1B 2AL 3BD
Combusbn in Non . o . 5
Energy . . . Road mobile | Fugitive Industry and Agri
. " _manufacturing industrial v WESE
industries . . transporl sources| emissions Product use culture
industries  combustior
1990 25.69 5.60 5.02 2511  13.66 NO 0.20 4.77 0.01 80.06
1995 14.08 2.34 10.21 15.61 4.68 NO 0.07 1.76 0.02 48.76
2000 12.78 2.47 8.45 15.15 4.92 0.01 0.20 1.64 0.02 45.66
2005 12.44 1.99 6.15 13.23 6.67 0.01 0.18 1.59 0.01 42.29
2010 15.28 1.62 7.44 9.68 6.30 0.04 0.04 191 0.03 42.34
2015 9.23 1.40 5.28 8.26 4.18 0.03 0.05 2.22 0.03 30.68
2016 10.12 1.48 5.43 7.86 3.37 0.02 0.05 2.22 0.03 30.58
2017 10.55 211 5.36 7.45 3.42 0.03 0.06 2.26 0.03 31.27
2018 9.44 2.21 5.25 7.11 3.39 0.03 0.06 2.32 0.02 29.83
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1A1 1A2 1A4 1A3b Other 1B 2AL 3BD

Energy eI o iy Road mobile | Fugitive Industry and Agri
industries transpor! sources| emissions Product use culture

5
WESC)

manufacturing industrial
industries  combustior

2019 6.14 1.75 5.05 6.82 2.87 0.02 0.07 2.43 0.03 25.16

Share in total

n 32.09 6.99 6.26 3136  17.06 0.25 596  0.02
1990 emission, 9
X Shareintotal ) 6.94 2006  27.08 1139  0.09 0.28 965  0.10
019 emission, 9
Change 1990
2019, % 76.1 68.8 0.7 729 790 64.6 491 911 686
Ch;gfg ?,/(:18 35.0 -20.8 3.9 42 154 14.9 22.4 45 111 156

In 2019NQ emissions decreased by 15.6% in older vehicles are used less when compared to
dpngbsjtpolup! 3129t t! gjnbwveldles (theylhavé d lonwerjambasnziléage). bt p o
for reducing emissions is a decrease in electricity
and heat production (emission from energy
industries has decreased by 35%).

Emissions from other mobile sources decreased
by 15.4%. The significant decrease iR NO
emissions was due to the gradual penetration of
At the same period the ,Ngnission from road new engine technologies that are used by non
transport decreased by 4.2%, mainly by the road working machiryewhich have significantly
stricter emission standards for new vehicles smaller emission factors compared to older
categories. This means that new technologies machinery. A decrease inNissions has
have been introduced gradually and the fact that occurred also due to a decrease in fuel
consumption during that period.
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Figure2.6 NQ emissions in the period of 1##D19 and NEC directive 2016/2284 targets
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m Combustion in energy and transformation industries
= Combustion in manufacturing industries
= Non-industrial combustion

Road transport
Other mobile

m Agriculture

= Other sources

Figure2.7 NQ emissionsby sources of pollution in

the period of 1998nd 2019

Estonia fulfilled the requirements of the NEC

directive 2016/2284 and the Gothenburg Protocol
of LRTAP Convention, which provided for the

reduction of nitrogen oxides emissions by 18%
relative to 2005 baseline emissions by 2020,
already in 2019\NOx emissions decreased by
405% in 2019 compared to 2005.

2.1.3. NonMethane Volatile Organic Compounds

The total emissions of norethane volatile

organic compounds decreased by 65.9% between
1990 and 2019 (see Table 2.1 and 2.4, Figure 2.8).

Table2.4 NMVOC emissions by sector (kt), change in emissiorsharelin total emission

2AL
1A1 A . A4 1A3b Other 1B Industry
Combustion in Nor . " 3BD 5
Energy . . . Road mobile  Fugitive and .
. f manufacturing industrial 2 Agriculture Waste
industries : . transport sources emissions Product
industries combustion use

1990 1.76 0.62 5.90 17.50 3.83 2.47 23.74 10.60 0.13 66.55
1995 157 0.23 8.12 10.78 1.10 1.63 12.30 5.06 0.19 40.98
2000 1.06 0.13 6.19 10.17 1.12 4.33 9.61 3.72 0.30 36.62
2005 1.74 0.65 4.41 5.28 1.08 4.28 9.99 4.15 0.27 31.86
2010 1.13 0.66 5.06 3.10 0.88 1.82 6.03 4.06 0.28 23.01
2015 1.23 0.86 3.45 1.69 0.65 1.19 8.15 4.65 0.19 22.05
2016 1.15 0.62 3.52 1.67 0.68 1.22 8.45 4.38 0.18 21.87
2017 1.08 0.81 3.46 1.46 0.70 1.15 9.27 4.76 0.18 22.86
2018 0.77 0.57 3.32 1.38 0.57 111 9.20 4.91 0.17 21.99
2019 0.92 0.75 3.16 1.35 0.56 0.86 10.31 4.60 0.17 22.69

Share in total 1990, 0.9 8.9 263 58 3.7 37 159 02

emission, %
Share in total 2019, 33 13.9 6.0 25 38 455 203 07
emission, %
Change 1992019, %  -47.7 20.7 -46.5 923 -85.3 -65.2 56.5 -56.6 26.2 659
Change 2018019, % 19.5 321 -5.0 -1.9 -1.0 22.2 12.2 6.2 2.7 3.2
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Figure2.8 NMVOC emissions in the period of 2009 and NEC directive 2016/2284 targets

The decline in emissions since 1990 has primarily are the results of the increasing tendency tsward
been due to reductions that have been achieved wood and wood waste combustion (the NMVOC
in the road transport sector due to the emission factor for these fuels is much higher for
introduction of catalytic converters on vehicles to the domestic stoves and higher than for other
reduce exhaust emissions, and carbon canisters fuels combustion).

on petokdriven cars for evaporative emission
control. These reductions have been driven by
tighter vehicle emission standards, combined
with limits on the maximum volatility of petrol.
Also, reductions in NMVOC emissions have been
enhanced by switching fromrpkto diesel cars.

In 1990, the main polluters of NMVOC were
industrial processes and product uses (35.7%)

and mobe sources (32%, of which road transport
- 26.3%). In 2019, the dominant source was the
same 2 industrial procegs and product uses
sector (4%%), but share of nustrial
Secondly, during the period of £2009, the combustion has increased from 8.9% to 14% and
production of chemical products fell. Emissions share of road transport has desed from
from norindustrial fuel combustion (mainly in  26.3% to 6% (see Table 2.4 and Figure 2.9).
households) have increased since 1995. These

0.7%
0.2%

= Energy, stationary combustion

20.3%
15.9% = Fugitive emissions
= Mobile sources

1990 Industrial processes and produ

uses

35.7% Agriculture

Other sources

45.5%

Figure2.9 NMVOC emission by sources of pollution in 1990 and 2019
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Emissions of NMVOC in 2019 increased by 3.2%have been introduced gradually and that older

compared t@018 (see Table 2.4).

The main reason for the increase in emissions by

almost 1,000 tons is the increased consumption
of solvenbased paints for decorative coatings
and the increased consumption of adhesives.

The increase in the amount of wood beingdurne
resulted in an increase in emissions from the
combustion processes in  manufacturing
industries, as well as in the energy industry
sector. It should be noted that an increase in the
amount of wood burned in the energy sector has
not led to a significamidrease in emissions, as
large amount of biomass are used by large
combustion plants, which have a significantly
smaller emission factors compared to small
boiler plants.

In 2019NMVOGmissions from nandustrial
combustion sector decreased by abouvbéf
dpngbsfe! up! 31229¢ t!

decrease in solid biomass combustion.

During the same period NMVOC emissions from
road transport decreased by 1.9%, mainly due to

stricter emission standards for new vehicle
categories. This means that neehnologies

2.1.4. Ammonia

Total NH emissions decreased by 50.9%
between the years 1990 to 2019 due to a
reduction in the number of animals and the use of
fertilisers (see Table 2.5 and Figure 2.10).
Livestock manure managementd anse of
mineral fertiliser are the main sources of pollution
regarding ammonia (about 88.7% in 2019).

The stationary fuel combustion activity is
responsible for 7.6% of total emissions. Between
1990 and 2019, the amount of solid biomass
burned in the ergy sector increased, leading to
an increase in ammonia emissions from this
sector by almost 490%.

Transport emissions of NHhave increased
approximately eight times during the period
between 1992019. In detail, the majority okNH

Return to the Table of Contents

vehicles are used less compared to new vehicles
(they have a lower annual mileage).

A small decrease (1.0%) in NMVOC emissions
from other mobile sources took place due to the
gradual penetration okw engine technologies
which have significantly smaller emission factors
compared to older nooad working machinery
and also due to a decrease in fuel consumption
during that period.

During this period, emissions fromicadfure
sectors decreased by2&, mainly due to an
decrease in the number of dairy cattle and swine.

Reduced emissions from terminals have
contributed to a reduction in emissions in the
Fugitive emissions sector.

Estonia fulfilled the requirements of the NEC
directive 2016/2284 artet Gothenburg Protocol

g j hofv IRTAP-Conrentjorg mitich pravidled foptheb !

reduction of nomethane volatile organic
compounds emissions by 10% relative to 2005
baseline emissions by 2020, already in 2009.
NMVOC emissions decreased by 28.8% in 2019
compared to 2@

emissions is emittedrom road transport.
Ammonia is not created in significant quantities
during typical combustion in a gasoline powered
vehicle, but is an undesirablepimduct of NO
reduction on the catalyst surface which leads to
ammonia in motor vehicle exhaust. Coresety

NH; emissions are low for older gasafioeered
vehicles and have since increased following the
widespread use of thregy catalytic converters.

Fugitive emissions from solid fuels (oil shale open
cast mining, mainly explosive works) account for
approximately 1% of emissions, mobile sources
makes up 1.3%. All other sectors (industry and
product use, waste) account for approximately
1.4% of total ammonia emissions (see Figure
2.11).
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In 2019, N¥Emissions increased by about 1.6% an increase in the use of fertilizers and wood and
xi foldpngbsfel up! 31291t wwdodwyastevcenbtistioh ia enérgy sdetpro mz ! u p !

Table2.5 NH; emissions by sector (kt), change in emissions and share in total emission

Energy, 1B 2AL

stationary L Fugitive Industry and 3.B‘D 2
combustion SOUrces emissions Product use AN ikl
1990 0.14 0.02 NO 0.68 20.72 0.002 21.56
1995 0.25 0.03 NO 0.30 9.97 0.002 10.55
2000 0.30 0.10 0.01 0.14 8.04 0.005 8.60
2005 0.47 0.20 0.05 0.22 9.13 0.02 10.09
2010 0.36 0.20 0.12 0.08 9.29 0.05 10.09
2015 0.63 0.15 0.20 0.08 9.35 0.05 10.45
2016 0.64 0.15 0.14 0.08 9.12 0.06 10.21
2017 0.79 0.15 0.17 0.09 9.27 0.06 10.53
2018 0.73 0.14 0.16 0.11 9.23 0.06 10.43
2019 0.80 0.14 0.10 0.10 9.40 0.05 10.59
Shae'rfﬂisnsfgg”"o/iggo 0.6 0.1 3.2 96.1 0.01
Shae'rfﬂisr‘s}gg”"é()lg 7.6 13 0.9 0.9 88.7 0.5
Change 199P019, % 488.4 660.6 -85.8 54.6 3276.6 -50.9
Change 2018019, % 9.3 2.1 -38.2 -7.6 18 8.9 1.6
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Figure2.10 NH; emissions in the period of 1¥#D19 and NEC directive 2016/2284 targets
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= Agriculture

= Energy, stationary combustion

<
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Figure2.11 NH; emissions by sources of pollution in 2019

According to the new NEC directive 2016/2284 environmental protection measures (e.g. duration
and the Gothenburg Protocol of LRTAP and time of manure spreading) as had impact on
Convention, Estonia is obliged to reduce agricultural emissions in recent years in 2019,
ammonia emissions by 2020 by 1% as compared ammonia emissions increased at the 2005 level
with 2005. many due the increase of dairy cattle productivity
and also liquid manure technology has been used

In 2019, ammonia emissions increased by 4.9% at . .
in place of solid manure technology.

the 2005 level. Although teclugical
innovations in the agricultural sector as well as in

2.1.5. Carbon Monoxide

In the period of 198R019, the emissions of number of cars driving on petrol. The increase in
carban monoxide decreased by 48.6%. That was, emissions from 199% 1996 is caused by a
among other things, caused by the reduction in growth in the burning of wood in the household
the use of vehicle fuels (especially from 1990 to sector (see Table 2.6 and Figure 2.12).

1992), and in recent years, by a decrease in the

Table2.6 CO emissions by sector (kt), change in emissions and share in total emission

1A1 1Az A4 1A3b  Other 1B 2AL
Combustion in Nor . " 5
Energy . . . Road mobile Fugitive Industry anc
. : manufacturing  industrial v WESE
industries : : . transport sources emissions Product use
industries combustion
1990 18.02 6.18 75.90 120.40 33.21 NO 0.57 0.01 254.29
1995 20.87 2.72 130.38 61.65 5.19 NO 0.15 0.01 220.96
2000 17.79 4.05 104.06 66.40 5.80 0.20 0.64 0.01 198.95
2005 22.66 7.87 77.22 39.33 5.12 0.17 0.51 0.00 152.90
2010 26.47 6.57 94.44 23.15 5.43 0.19 0.53 0.02 156.81
2015 34.13 7.42 68.26 12.95 5.18 0.18 0.51 0.01  140.09
2016 41.98 5.51 70.47 13.08 8.42 0.14 0.49 0.01 138.14
2017 37.37 9.44 70.15 11.73 8.72 0.17 0.56 0.01 138.14
2018 38.40 6.91 68.67 10.95 5.21 0.17 0.65 0.01 130.97
2019 41.53 6.57 64.95 10.74 6.15 0.13 0.72 0.01 130.80
Share inoal 1990 7 | 2.4 29.8 47.3 13.1 02 0002
emission, %
Share in total 2019 5, g 5.0 49.7 8.2 4.7 0.1 0.5 0.01
emission, %
Change 1992019, % 130.5 6.3 -14.4 91.1 815 25.9 40.8 48.6
Change 2018019, % 8.2 -5.0 -5.4 -1.9 18.0 21.7 10.3 9.1 0.1
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CO emissions from transport have declined over In 1990, the main polluters of carb@menide

the past two decades. The introduction of were road transport (47%), while in 2019, the
catalytic converters and progressively stricter dominant source was nrustrial combustion
Euro emission standards are the main factors (50%) (see Figure 2.13). Emissions from non
behind these reductions. However, the reductions industrial fuel combustion (mainly in households)
have been accompaniedabghift from petrol to have increased since 1995. These are the results
dieselpowered cars and the fact that older of the incresing tendency towards wood and
vehicles are used less when compared to new wood waste combustion (the CO emission factor
vehicles (they have a lower annual mileage). for these fuels is much higher for the domestic
These serve as additional reasons for CO stoves and higher than for other fuels
emissions declining by 1.9% in the road transport combustion). The share of the energy industries
sector in2019 when compared to the previous sector increased at the same period frof 7ol
year. 31.8%, mainly due to an increase in shale oil
production in Enefit Energiatootmine AS (Eesti
Energia Oil Industry plant). This was the main
reason for the 131% increase of CO emissions
from the energy industries sector in the period
199@2019.

Carbon monoxide emissions in the other mobile
sector have decreased by 81.5% between 1990
and 2019 due to a significant decrease in petrol
consumption (80.4%).
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Figure2.12 CO emissions in the period of 182019
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Non-industrial combustion

1990 298 2019

Road transport

47.3% Other mobile

49.7% I

m Other sources

Figure2.13 CO emissions by sources of pollution in 1990 and 2019

In 2019, carbon emissions decreased by 0.1% in period. In general, emissions factors for CO have

comparison to 2018. During this period an a great deal of difference when a comparison is
decrease or increase was observed in emissions made between diesel and petrol fuels and
in all combustiorelated sectors. For example, therefore total CO emissions are mostly
carbon monoxide emissions have increased in the influenced by the amount of petrol consumed.
manufacture of solid fise and other energy
industries by 8.2% due to the increase of oil shale
consumption on the two shale oil production
facilities.

In 2019, the biggest polluters of CO were
combustion in the neéndustrial sector (about

49.7%, from which a large part is wood
combustion in the domestic sector), combustion

In 2019, CO emissions from other mobile sources in the energy industry (31.8%, mainly from shale

increased by 18.0% compared to 2018, mainly due oil production industry) and ddaeanspore 8.2%
to an increase in petrol congation during that (see Figure 2.13).

2.2. Particulates (TSP, BM PM,, BC)

This chapter describes the changes in emissions (table 2.7, figures 2.12.16). The information for

of TSP from 1990 to 2019 and PIMMyand BC each substance separately, as well as key
from 2000 to 2019. Emissions of all substances sources and the reasons for the decrease, are
decreased significantly over the entire period described Hew.
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Figure2.14 Particulates emissions trends in the period 249, kt
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Figure2.15Indexed of particulates emissions (1990=100) ipehed 199019
Table2.7 Particulates emissions in the period 128m9 (kt)
Year PMs PMo BC TSP
1990 NR NR NR 281.008
1991 NR NR NR 279.657
1992 NR NR NR 250.844
1993 NR NR NR 196.601
1994 NR NR NR 170.760
1995 NR NR NR 128.163
1996 NR NR NR 116.139
1997 NR NR NR 92.716
1998 NR NR NR 84.452
1999 NR NR NR 82.579

Return to the Table of Contents




Estonian Informative Inventory Report 2021

Year PMs PMyo BC TSP
2000 15.385 32.134 3.441 70.199
2001 16.292 32.028 3.721 68.386
2002 16.538 27.967 3.837 48.385
2003 14.341 24.400 3.680 44,539
2004 15.417 24.889 3.774 43.132
2005 12.976 21.199 3.113 34.395
2006 9.771 16.326 2.488 27.248
2007 12.645 22.750 2.969 32.820
2008 11.836 18.938 3.023 28.343
2009 9.573 15.451 2.525 22.560
2010 13.845 23.310 3.132 30.092
2011 18.183 34.402 3.489 42.677
2012 8.637 14.069 2.148 20.757
2013 12.010 20.299 2.487 26.560
2014 8.749 15.226 1.976 21.878
2015 9.557 14.492 2.477 19.539
2016 7.762 12.089 2.133 16.908
2017 9.197 14.071 2.477 19.513
2018 6.643 11.108 1.843 16.767
2019 5.880 9.237 1.743 13.936
Change 199P019, % 56.8 65.4 46,5 94.0
Change 20068019, % 54,7 56.4 -44.0 59,5
Change 2018019, % -11.5 -16.8 5.4 -16.9
PM2.5 PM10 TSP BC
0%
-20%
-40%
-60% -46.5%
-56.8%
-65.4%
-80%
-100%

-94.0%

Figure2.16 Reduction of TSP emissions in the period-29099,PM: s, PMoand BC in the period 262019

2.2.1. Total suspended particulate matter (TSP)

In  199@2019, TSP emissions dropped

cement factorg from 2090 to 1998) as well as

the decrease in electricity production. Emissions
have also been considerably reduced by shutting
down the old blocks on the oil shale PP. The

Return to the Table of Contents

growth of TSP and fine particulates emission in
significanth2 by 95% (see Table 2.8 and Figure 2010 resulted from the growth in eldtric

2.17). This is due to the increase in the efficiency production at the same period. The significant
of combustion devices and cleaning installations
(especially in oil shale power plants and the

growth of particulates emission in 2011 was due
to the increase in electricity production by 34% in

Balti PP (Enefit Power AS) and it is a result of bad

operation of electric precipitators on two power
unis of this power plant.
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Table2.8 TSP emissions by sector (kt), change in emissions and share in total emission

2AL
1A1 Ha . G 1A3b Other 1B Industry
Combustion ir Non . " 3B-D 5
Energy . . . Road mobile Fugitive and . Total
. > _manufacturing industrial v Agriculture Waste
industries . . —__transport sources emissions Product
industries  combustion use
1990 173.29 89.79 5.81 1.00 1.46 NO 6.31 3.21 0.14  281.01
1995 84.21 33.61 5.97 0.80 0.31 NO 1.45 1.62 0.19 128.16
2000 54.70 451 5.12 0.90 0.23 0.11 2.84 1.39 0.41 70.20
2005 15.66 4.34 4.61 0.90 0.28 0.21 6.59 1.54 0.26 34.40
2010 15.91 3.16 4.15 0.73 0.24 0.31 4.05 1.40 0.15 30.09
2015 6.20 3.40 3.03 0.69 0.16 0.18 4.15 1.61 0.12 16.91
2016 4.57 1.90 3.44 0.69 0.13 0.13 4.25 1.66 0.13 19.51
2017 4.92 3.47 3.28 0.69 0.13 0.15 5.15 1.61 0.12 19.51
2018 3.70 1.62 291 0.69 0.13 0.14 5.88 1.58 0.13 16.77
2019 2.48 1.50 2.69 0.69 0.11 0.09 4.68 1.58 0.12 13.94
Share in total 1990 ¢, 7 32.0 2.1 04 05 2.2 11 0050
emission, %
Share in total 2019 ;7 g 10.8 19.3 50 08 06 336 113 086
emission, %
Change 1992019, % -98.6 98.3 -53.7 -31.0 92.7 25.8 50.9 -14.2 95.0
Change 2018019, % -33.0 -7.5 -7.3 0.2 -16.1 345 -20.4 0.0 4.5 -16.9

The main source of particulates in 2019 is the combustion sector. The mareason for the
energy sector (including mobile sources), which decrease in TSP emissions in the industry sector
accounts for 54.2% of the total. The emissions of by about 34% is associated with a decrease in
TSP by sectors of pollution are shown in Table 2.8 construction volumes. The decrease of emissions
and Figure 2.1:2.18. from other mobile sources took place due to the
gradual penetration of new engine technologies
which have significantly smaller emission factors
compared to older nooad working machinery
and also due to a decrease in fuel consumption
during that period.

In 2019, particulate emissions decreased by
about 17% in comparison to 2018, due mainly to
a decrease in electricity production at oil shale
power plants and also due to a decrease in the
use of solid biomass in the rpdustrial
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Figure2.17 TSP emissionis the period of 1982019
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Figure2.18 TSP emissions by sources of pollution in 1990 and 2019

In 1990, the main polluters of TSP were the energy mobile sources has increased by 17.3%, 10.2%
industry  (61.7%) and combustion in and 4.8% respectively compared to 1990 (see
manufacturingindustries (32%). In 2019, the Figure 2.18). The maeasons for such changes
share of combustion in energy industries dropped are the following: an increase in the share of wood
to 17.8% and dominant source was industrial combustion in the domestic sector (high
processes and product uses (more precisely, emission factor of particulates), modernisation of
construction and demolition) (33.6%). If the share cleaning equipment at the cement plant and oil
of energy and transformation sectand shale power plants, and a decrease itrigiey
combustion in manufacturing industries have production. Other sources (waste, fugitive
decreased by 44% and 21% respectively, the shareemissions) contribute to 1.5% of the total
of nonindustrial combustion, agriculture, and emissions.

2.2.2. Particulate matte(Vio)

In  200@2019, PM emissions dropped hspxui! pg! uif! mbtud zf bstt
significanth2 by 71.3% (see Table 2.9 and Figure efficiency technologies. The increase in

2.19). This is due to the increase in the efficiency particulates emissions from agriculture sector

of combustion devices and cleaning installations was mainly due to an increase in the area covered
(especially in oil shale power plants) as well as the by crops.

decrease in electricity protan and heat
production at the same period by 10.5% and
18.5% respectively. Emissions have also been
considerably reduced by shutting down the old
blocks on the oil shale PP. It should be noted that
emissions from the namdustrial combustion
sector dearased between 2000 and 2019,
despite an increase in the biomass burned in the
residential sector. The reason for this is the

The growth of PiMemission in 2010 resulted

from the growth in electricity production at the
same period. The significant growth of
particulates emission in 2011 was due to the
increase in electricity production by 34% in Balti
PP (Enefit Power AS) and it is a result of bad
operation of electric precipitators on two power

units of this power plant.
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Table2.9 PMyemissions by sector (kt), change in emissions and share in total emission

1A2 A
s Combustion ir .1A4 Ngn 1l Oth?r ey 3BD Other
Energy . industrial Road mobile and .
. >> _ manufacturing . Agriculture sources
industries . combustion transport sources  Product
industries
use
2000 21.40 2.68 4.59 0.80 0.23 1.10 0.94 0.41 32.13
2005 9.08 3.47 3.81 0.77 0.28 2.39 1.06 0.34 21.20
2010 13.60 251 3.68 0.59 0.24 1.46 0.93 0.31 23.31
2015 5.46 291 2.72 0.54 0.15 1.39 1.12 0.20 14.49
2016 3.97 1.67 2.97 0.54 0.12 141 1.23 0.18 12.09
2017 4.32 3.09 2.95 0.52 0.13 1.72 117 0.18 14.07
2018 3.22 1.42 2.58 0.52 0.13 1.90 1.16 0.18 11.11
2019 1.99 1.36 2.40 0.52 0.11 1.55 1.16 0.15 9.24
Share in total 2000 & ¢ 8.3 143 25 0.7 3.4 2.9 1.3
emission, %
Share in total 2019 ) g 14.7 26.0 5.6 11 16.7 12.6 16
emission, %
Change 2002019, %  -90.7 -49.2 -47.6 -34.4 54.2 40.9 23.8 63.4 -71.3
Change 2018019, % -38.2 4.0 -7.0 0.1 -16.0 -18.8 0.2 -15.9 -16.8

In 2019, PM emissions decreased by 16.8% in from other mobile sources took place due to the
comparison to 2018, mainly due to decreased in gradual penetration of new engine technologies
electricity production at oil shale power plants which have significantly smaller emission factors
and due to a decrease in the area of construction compared to older nooad working méinery
activities. The other reason is a decrease in solid and also due to a decrease in fuel consumption
biomass consuption in the noimdustrial during that period.

combustion sector. The decrease of emissions
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Figure2.19 PMyp emissions in the period 20022019
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Figure2.20 PMyp emissions by sources of pollutior2id00and 2019

In 2000, the main polluters of ;PMere the 2.20). The main reasons for such changes are the
energy industry (66.6%) and -inonstrial following: an increase in the share of wood
combustion (14.3%). In 2019, the share of combustion in he domestic sector (high
combustion in energy industries dropped to emission factor of fine particulates),

21.5% and dominant source was-ndustrial modernisation of cleaning equipment at oil shale
combustion (26%) (mainly solid biomass power plants, and a decrease in electricity
combustion in residential sectdhe share of production. The contribution of other sources in

industrial processes and product uses (more total PMyemission is shown in the Table 2.9 and
precisely, construction and demolition) has Figure 2.20.
increased from 3.4% to about 17%. (see Figure

2.2.3. Particulate matte(Vb.s)

In 200@2019, PMs emissions decreased by PP. It should be noted tleahissions from nen

61.8% (see Table 2.10 and Figure 2.21). The mainindustrial combustion sector decreased between

reason is an increase in the efficiency of 2000 and 2019, despite the increase in biomass
combustion devices and cleaning installations in burned in the residential sector. The reason for

oil shale power plants, as well asthe decreaseinui jt ! jt!tuif! hspxjoh!jo!uif
electricity and heat production at the same period highefficiency technologies

by 10.5% and 18.5% respectively.
y ° ° P y The reasons of increase in,BRkmMmissions in

Emissions have also been considerably reduced 2010 and 2011 the same as well as for TSP and
by shutting down the old blocks on the oil shale PM,.
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Table2.10 PMys emissions by sector (kt), change in emissions and share in total emission

2AL
1A2 1A4
o Combustion ir Non 1l Othgr ey 3BD Other
Energy . . . Road mobile and .
. "> manufacturin¢ industrial Agriculture sources
industries . . transport sources  Product
industries  combustion
use
2000 7.67 1.66 4.32 0.71 0.23 0.38 0.11 0.31 15.39
2005 4.60 2.96 3.46 0.66 0.28 0.68 0.11 0.23 12.98
2010 6.85 2.14 3.50 0.47 0.24 0.39 0.10 0.16 13.84
2015 3.15 2.72 2.59 0.41 0.15 0.30 0.12 0.11 9.56
2016 2.46 1.46 2.78 0.41 0.12 0.30 0.12 0.11 7.76
2017 2.45 2.83 2.80 0.39 0.12 0.40 0.11 0.10 9.20
2018 1.93 1.18 2.45 0.38 0.12 0.36 0.11 0.11 6.64
2019 1.33 1.26 2.28 0.38 0.10 0.32 0.11 0.10 5.88
Share in total 2000 g g 108 28.1 46 15 25 0.7 20
emission, %
Share in total 2019, ¢ 21.4 38.8 6.5 1.8 5.4 1.9 17
emission, %
Change 2002019, %  -82.7 24.3 -47.2 -46.4 54.0 -16.2 15 69.1 61.8
Change 2018019, % -31.2 7.0 -6.9 0.8 -15.9 121 0.8 8.7 115

In 2019, PMemissions decreased by 11.5% in biomass consumption in the rodustrial
comparison to 2018, due mainly to a decrease in combustion sector. The reason for the decrease
electricity production at oil shale power plants in emissions from other mobile sources is
and also to a decrease of area in construction described in the TSP and,RiYapters.

activities. The other reason is decrease of solid
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Figure2.21 PMys emissions in the period of 2@ZD19 and NEC Directive 2016/2284 fadgets

In 2000, the main polluters of ,RMere the combustion in residential sector); the share of the
energy industry (49.8%) and -indnstrial combustion in manufacturing industries has
combustion (28.1%). In 2019, the share of increased from 10.8% to 21.4% (see Figure 2.22).
combustion in energy industridsopped to The main reasenfor such changes are the
22.6% and dominant source was-ndustrial following: an increase in the share of wood

combustion (38.8%) (mainly solid biomass combustion in the domestic and industrial
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combustion sectors (high emission factor of fine contribution of other sources in total ,PM
of cleaning emission is shown on the Table 2.10 and Figure

particulates),

decrease n

2.5% 5.4%‘)"

modernisation
equipment at oil shale power plants, and a 2.22.

electricity  production.
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Figure2.22 PMes emissions by sources of pollutior2®00and 2019

Estonia fulfilled the requirements of the NEC 15% relative to 2005 basebn@ssions by 2020,
directive 2016/2284 and the Gothenburg Protocol in 2014. P emissions decreased by 54.7% in
of LRTAP Convention, which provided for the 2019 compared to 2005.

reduction of fine particulate matter emissions by

2.2.4. Black carbonBQ

In the period between 2E8L9, emissions of

combustion devices and cleaning installations in

Table2.11 BC emissions by sector (kt), change in emissions and share in total emission

2AL
1A3b Othgr Industry 3BD Other
Energy . . . Road mobile and .
. > manufacturing industrial Agriculture sources
industries . . transport sources  Product
industries | combustion
use
2000 0.90 0.43 1.62 0.34 0.12 0.03 NA 0.004 3.44
2005 0.56 0.79 1.24 0.33 0.16 0.04 NA 0.001 3.11
2010 0.78 0.58 1.36 0.25 0.14 0.02 NA 0.001 3.13
2015 0.39 0.77 0.98 0.21 0.09 0.02 NA 0.001 2.48
2016 0.39 0.39 1.05 0.20 0.07 0.02 NA 0.001 2.13
2017 0.33 0.79 1.07 0.19 0.07 0.02 NA 0.001 2.48
2018 0.29 0.31 0.97 0.18 0.08 0.02 NA 0.001 1.84
2019 0.25 0.34 0.89 0.17 0.06 0.02 NA 0.001 1.74
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oil shale power plants, as well as the decrease in
BC decreased by 49.3% (Table 2.11). The mainelectricity and heatqduction at the same period
reason is an increase in the efficiency of by 10.5% and 18.5% respectively.
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Share in total 2000

Energy
industries

manufacturing industrial

industries

combustion

2AL
Industry

and
Product

use

Other
mobile
sources

1A3b
Road
transport

3BD
Agriculture

Other
sources

Total

in total 26.0 12.4 47.2 9.9 3.6 0.8 01
emission, %
Share in total 2019, 19.8 51.3 10.0 36 1.2 01
emission, %
Change 2002019, % -72.5 9.1 450 488 495 27.0 69.4 49.3
Change 2018019, % -13.8 11.2 79 21 18.6 0.1 0.7 5.4
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Figure2.23BC emissions in the period of 282019

In 2019, BCemissions decreased by 5.4% in

combustion), combustion in mantisang

comparison to 2018. The reasons of decrease in industries (19.8%) and combustion in energy and
emissions in 2019 in comparison with 2018 the transformation industries (14.1%, mainly oil shale
same as well as for other particulates.

Emission of black carbon for all activities was
calculated in this submission for 280@19. In

the process of making thaleulations in 2019
year submissiothe new EMEP/EEA Air Pollutant
Emission Inventory Guidebook 2019 methodology nonindustrial

was applied.

The primary sources of BC emission in 2019 were
nortindustrial combustion (51.3%, mainly wood
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combustion) (see Figure 2.24). Other sources are
mainly industrial processes.

The distribution of BC emissions by sources of
pollutiong also visible in Table 2.11 and Figure
2.24. It is interesting to note that if the share of
combustion (generally wood
combustion in domestic sector) in TSP emissions
makes up 19% of the total emissions, then share
in emissions of BC is sificantly higher and
makes up 51%.
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Figure2.24 BC emissions by sources of pollution in 1990 and 2019

2.3. Heavy Metals

This chapter describes the changes in emissions shale power plants) is a big heavy metals polluter
of heavy metals from 1990 to 2019. Emissions of in Estonia.

all substances decreased significantly over the
entire period (table 2.12, figures 2.2527).
Heavy metals are mainly released by combustion
in energy andansformation industries and from
mobile sources. The energy industry (mainly oil

The information for each substance separately,
as well as key sources and the reasons for the
deaease, are described below.
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Figure2.25Heavy metals emissions in the period 129019 (t)
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Figure2.26 Indexed of heavy metals emissions (1990=1Qbgiperiod 1992019
Table2.12 Heavy metals emissions in the period 22009 (t)
Year Pb Cd Hg As Cr Cu Ni Zn
1990 207.500 4.566 1.217 18.932 18.452 11.043 27.450 106.599
1991 190.355 4.367 1.109 16.533 16.087 10.254 25.664 97.844
1992 126.544 3.170 0.921 14.111 13.860 7.112 17.048 80.335
1993 105.058 2.395 0.738 10.920 10.544 5.856 14.364 62.708
1994 125.336 3.084 0.744 10.764 10.403 6.558 12.887 66.556
1995 88.482 2.260 0.706 10.160 9.986 5.640 10.510 63.881
1996 69.104 1.388 0.705 10.444 10.256 5.176 10.880 62.399
1997 49.872 1.426 0.708 10.287 9.991 5.234 9.763 62.160
1998 44.151 1.306 0.640 9.233 8.932 4.983 8.806 55.469
1999 42.563 1.241 0.617 8.804 8.514 4.647 7.511 53.030
2000 39.556 0.867 0.619 8.663 8.378 4,331 6.497 49.349
2001 39.511 0.839 0.603 8.462 8.244 4.763 6.442 49.068
2002 38.711 0.847 0.603 8.433 8.343 4,912 6.200 48.038
2003 40.742 0.924 0.691 10.057 9.900 5.257 6.843 56.895
2004 38.930 0.857 0.639 9.749 9.566 5.268 6.757 55.449
2005 37.414 0.823 0.613 9.291 9.058 5.409 6.417 52.105
2006 34.261 0.812 0.613 8.663 8.482 5.438 5.791 48.325
2007 42.887 0.983 0.744 11.137 10.816 6.194 6.783 61.386
2008 37.486 0.903 0.657 9.468 9.342 5.604 5.956 54.613
2009 30.635 0.782 0.525 7.661 7.559 4.910 4.871 45.930
2010 40.954 0.969 0.710 11.021 10.609 5.831 6.628 62.072
2011 40.471 0.931 0.714 10.939 10.434 5.853 6.455 60.071
2012 36.002 0.867 0.637 9.656 9.193 5.653 5.677 54.452
2013 41.559 1.039 0.748 11.295 10.695 5.965 6.540 62.043
2014 38.771 0.974 0.739 10.304 9.871 6.023 6.068 56.952
2015 30.675 0.823 0.600 7.803 7.617 5.483 4.693 46.367
2016 34.651 0.888 0.668 9.039 8.697 5.832 5.360 52.073
2017 36.423 0.894 0.640 9.549 9.173 5.946 5.714 55.272
2018 33.217 0.825 0.600 8.659 8.317 5.920 5.089 50.050
2019 11.374 0.552 0.327 2.012 2.479 4.926 1.587 23.442
Change 1999019, %  -94.5 -87.9 731 -89.4 86.6 55.4 94.2 -78.0
Change 2018019, %  -65.8 -33.2 -45.5 -76.8 -70.2 -16.8 £8.8 53.2
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Figure2.27 Reduction of heavy metasiissionsn the period 1999019

2.3.1. Priority heavy metals (Pb, Cd and HQ)

2.3.1.1. Lead (Pp

In the period between 198019, the emissions and Figure 2.28). A further wrasis the

of lead decreased by 94.5% due to the discontinued use of leaded petrol in Estonia since
modernisation of cleaning equipment at both the 2000 (sed-igure 2.29 what was the reason for
Narva PP and Kunda Nordic Cement and due tothe decrease in lead emissions from road
the decrease in energy production. (Table 2.13 transport by 99.6%.

Table2.13 Pb emission$y sector (t), change in emissions and share in total emission

1A2 1A4

Lt Combustion ir Nor CAElD Other mobile Zais 5
Energy . . . Road Industry anc
. f manufacturin¢  industrial sources Waste
industries . . . transport Product use
industries  combustion
1990 63.14 62.46 3.03 73.24 4.83 0.002 0.79 207.50
1995 34.47 25.34 3.15 23.65 0.76 0.02 1.09 88.48
2000 29.19 0.80 3.30 4.90 0.08 0.09 1.19 39.56
2005 30.77 0.92 2.84 2.10 0.03 0.27 0.48 37.41
2010 36.42 0.85 2.87 0.26 0.03 0.23 0.30 40.95
2015 26.14 0.81 2.78 0.24 0.03 0.35 0.33 30.67
2016 30.27 0.52 2.88 0.25 0.05 0.34 0.34 34.65
2017 31.71 0.88 2.83 0.26 0.05 0.35 0.34 36.42
2018 28.69 0.65 2.80 0.27 0.03 0.42 0.36 33.22
2019 6.87 0.67 2.78 0.27 0.03 0.39 0.36 11.37
Share in totdl990 5 30.1 15 35.3 2.3 0.0 0.4
emission, %
Share in total 2019 4, , 5.9 24.4 2.4 0.3 3.4 3.2
emission, %
Change 1992019, % -89.1 -98.9 8.2 -99.6 -99.3 19215.0 -54.3 945
Change 2018019, % -76.1 2.7 0.8 19 24.8 71 11 -65.8
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The emissions of lead by sources of pollution in
1990 and 2019 are shown in Table 2.13 and
Figure 2.30.

The distribution of emissions by sector has
considerably changed over the last 29 years.
While in 1990 the main sources of lead pollution
were almost equally road transport (35.3%),
energy industries (30.4%) and industrial
combustion (30.1%, mainly cement
manufacturing), in 2019 the main source of

pollution by lead was the energy industry (60.4%,
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mainly oil shale power plants); the se@gddt
source of lead emissiol® nonindustrial
combustion (24.4%) (Figure 2.30). The main
sources of Pb emission in IPPU sector is
fireworks use.

The main reason for the decrease in lead
emissions in 2019 compared to 2018 is a
decrease in electricity pumtion, as well as a
change in the methodology for calculating heavy
metals at oil shale power plants.
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m Energy industries

m Combustion in manufacturing
industries

= Non-industrial combustion

Mobile sources

Other sources

Figure2.30 Pb emission by sources of pollution in the period of 1990 and 2019

2.3.1.2.  Cadmium (Cd)

In the period between 198019, the emissions Narva PP and Kunda Nordic Cement and due to
of cadmium decreased by 86.2% due to the the decrease in energy protibn(Table 2.14 and
modernisation of cleaning equipment at both the Figure 2.3

Table2.14ge! fnjttjpot!cz!tfdups!)u*-!tdibohf!jo!fnjttjpot!

1A2 1A4

1A1 . 1A3b Other 2AL
Combustion ir Nor )
Energy . . . Road mobile Industry anc
. : manufacturing industrial Waste
industries . . . transport sources  Product use
industries  combustion
1990 1.13 3.23 0.14 0.00 0.00 0.032 0.03 4.57
1995 0.62 1.31 0.28 0.00 0.00 0.02 0.04 2.26
2000 0.51 0.03 0.27 0.00 0.00 0.02 0.04 0.87
2005 0.53 0.01 0.24 0.00 0.00 0.02 0.02 0.82
2010 0.61 0.02 0.31 0.00 0.00 0.01 0.01 0.97
2015 0.49 0.02 0.27 0.00 0.00 0.02 0.01 0.82
2016 0.55 0.01 0.29 0.00 0.00 0.02 0.01 0.89
2017 0.53 0.02 0.29 0.00 0.00 0.03 0.01 0.89
2018 0.48 0.01 0.29 0.00 0.00 0.02 0.01 0.83
2019 0.22 0.02 0.28 0.00 0.00 0.02 0.01 0.63
Share in total 1990, ¢ 70.7 3.1 0.0 0.1 0.7 0.6
emission, %
Share in total 2019 55 2.4 44.8 0.2 0.2 3.2 1.9
emission, %
Change 1992019, % -80.5 -99.5 98.4 4.7 62.0 -38.6 -53.0 -86.2
Change 2018019, % -54.5 3.4 -3.4 18 5.2 2.5 0.9 -23.9

The emissions of cadmium by sources of The distribution of emissions by sector has
pollution in 1990 and 2019 are shown in Table changed during this period. While in 1990 the
2.14 and Figure 2.32. main sources of cadmium pollution were

combustion in manufacturing industries (70.7%,
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mainly cement production industry) and energy
industries (24.8%), in 2019, tlennsources of
pollution by Cd were nimustrial combustion

The main reason for the decrease in cadmium
emissions in 2019 compared to 2018 is a
decrease in electricity production, as well as a

(44.8%) and energy industry (35.1%, mainly oil change in the methodology for calculating heavy

shale power plants). The contribution of other
sources (IPPU, waste and mobile sources) in
2019 is 17.8%, of which the use of fireworks
makes up Ha

Cd emission, t
o = N w A
O P ;a1 NDg wouor oo

u m
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= Non-industrial combustion

Waste

Figure2.31Cd emissions in the period1&9(2019
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metals at oil shale power plants.
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Figure2.32 Cd emission by sources of pollution in the period of 1990 and 2019
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2.3.1.3. Mercury (Hg)

In the period between 198W 9, the emissions Narva PP and Kunda Nordic Cement and due to
of mercury decreased by 72.5% due to the the decrease in energy production (Table 2.15 and
modernisation of cleaning equipment at both the Figure 2.33

Table2.15Hg emissions by sector (t), change in emissions and share in total emission

1A2
1A1 Energy Combustion in .1A4 Nqn 1A3b Road Oth‘?r 2l
. ) . industrial mobile Industry anc 5 Waste Total
industries manufacturing : transport
. . combustion sources  Product use
industries
1990 1.01 0.08 0.08 0.005 0.0015 0.013 0.02 1.22
1995 0.55 0.03 0.08 0.003 0.0005 0.006 0.03 0.71
2000 0.48 0.01 0.08 0.003 0.0003 0.005 0.04 0.62
2005 0.51 0.01 0.07 0.004 0.0004 0.007 0.02 0.61
2010 0.61 0.00 0.07 0.004 0.0003 0.003 0.02 0.71
2015 0.49 0.00 0.07 0.004 0.0002 0.005 0.02 0.60
2016 0.56 0.00 0.07 0.005 0.0002 0.005 0.02 0.67
2017 0.53 0.01 0.07 0.005 0.0002 0.005 0.02 0.64
2018 0.48 0.02 0.07 0.005 0.0002 0.004 0.02 0.60
2019 0.21 0.02 0.07 0.005 0.0002 0.004 0.02 0.33
Share in total 1990 g3 6.6 6.6 0.4 0.1 11 18
emission, %
Share in total 2019 ¢ 45 212 14 0.1 13 6.8
emission, %
Change 1992019, % -79.4 -81.2 -11.9 -14.6 87.8 67.4 6.8 -72.5
Change 2018019, % -56.6 0.1 0.4 0.9 -15.1 0.5 0.8 44.2

The emissions of mercury by sources of pollution combustion in manufacturing industries is about
in 1990 and 2019 are shown in Table 2.15 and 4.5%. The contribution of other sources (IPPU,
Figure 2.33, 2.34. waste and mobile sources) in 2019 is 11.9% and

o . more than half is from fireworks use.
The distribution of emissions by sector has

changed during this period. While in 1990 the The main reason for the decrease in mercury
energy industries was the main source of mercury emissions in 2019 compared to 2018 is a
pollution (83.4%, mainly oil shale power plants), in decrease in electricity production, as well as a
2019 its share decreased and theindustrial change in the methodology for calculating heavy
sector became ¢h other key source (21.2%, metals at oil shale power plants.

mainly residential combustion). The share of
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Figure2.34 Hg emission by sources of pollution in the period of 1990 and 2019

2.3.2. Other heavy metals (As, Cr, Cu, Ni and Zn)

In the period between 198019, the emissions The emissions of all other heavy metals by
of As, Cr, Cu, Ni and Zn decreased by 89.4%,sources of pollution in 1990 and 2019 are shown
86.6%, 55.4%, 94.2 and 78% respectively due toin Figures 2.3%2.39.

the modernisation of cleaning equipment at both
the Narva PP and Kunda Nordic Cement and due
to the demease irenergy productiofTable 2.12

and Figure 2.25, 2.27).

The main source for all heavy metals is the energy
industries ath only for copper the main source of
pollution is road transport (automobile tyre and
brake wear).
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Figure2.35As emission by sources of pollution in 2019
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Figure2.36 Cr emission by sources of pollution in 2019
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Figure2.39 Znemission by sources of pollution in 2019

The main reason for the decrease in emissions in methodology for calculating heavy metals at oil
2019 compared to 2018 is a decrease in shale power plants.
electricity production, as well as a change in the

2.4. Persistent Organic Pollutants )

This chapter describes the changes in emissions 64.8% and 87.1% respectively. Only HCB
of persistent organic pollutants from 1990 to emissions ioreased for the same period by

20109. 36.6% (the main reason is the increase in the
share of wood burning), but decreased from 1995

In this period, dioxin, PAHs total and PCB t0 2019 by 4.8% (Table 2.16, figures-2.4Q).

emissions decreased by approximately 53.7%,
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Figure2.41Indexed of persistent organic pollutants emissions (1990=100) in the peri@®1990

Persistent organic pollutants are mainly released Theinformation for each substance separately,
by combustion in energy production, from mobile as well as key sources and the reasons for the
sources also from waste incineration. change in emissions are described below.

In 2021 submission POPs emission from The emissions of POPs are shown in Table 2.16

combustion activities were recalculated by using and Figures 2.40.
of Tier 2 methodology.
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Table2.16 POPs emission in the period of 122@19

dioxines/ benzo(a) benzo(b) benzo(k)  Indeno (1,2;3
furanes pyrene fluoranthene fluoranthene cd) pyrene

PAHSs, total HCB

1990 9.898 2.603 3.197 1.635 1.693 9.128 0.252 3.406
1991 9.773 2.576 3.168 1.619 1.679 9.043 0.240 3.289
1992 6.825 1.863 2.160 1.183 1.361 6.566 0.227 2.460
1993 5.447 1.556 1.728 1.000 1.220 5.504 0.202 1.688
1994 5.296 1.670 1.728 1.094 1.474 5.966 0.248 1.550
1995 6.742 2.739 2.721 1.811 2.592 9.864 0.362 1.713
1996 7.448 3.136 3.127 2.072 2.953 11.288 0.397 1.844
1997 6.763 2.960 2.871 1.968 2.881 10.680 0.405 1.603
1998 7.409 2.220 2.152 1.478 2.159 8.009 0.340 1.307
1999 7.119 2.116 2.069 1.405 2.033 7.623 0.324 1.234
2000 6.891 1.982 1.909 1.317 1.946 7.154 0.327 1.103
2001 6.814 1.841 1.775 1.224 1.812 6.651 0.318 1.100
2002 7.067 1.714 1.675 1.135 1.652 6.176 0.303 1.177
2003 6.572 1.725 1.662 1.143 1.694 6.225 0.336 1.120
2004 6.654 1.710 1.690 1.125 1.620 6.145 0.322 1.347
2005 6.399 1.451 1.453 0.950 1.350 5.203 0.292 1.247
2006 5.425 1.317 1.299 0.867 1.250 4.733 0.275 1.242
2007 5.270 1.496 1.414 0.995 1.503 5.409 0.332 1.152
2008 6.789 1.485 1.412 0.985 1.482 5.364 0.328 0.988
2009 6.565 1.456 1.359 0.968 1.476 5.259 0.328 0.869
2010 6.114 1.446 1.360 0.957 1.449 5.212 0.382 0.928
2011 7.046 1.201 1.145 0.789 1.176 4.311 0.361 0.913
2012 5.358 1.205 1.132 0.794 1.194 4.325 0.359 0.850
2013 4.260 1.126 1.088 0.737 1.089 4.039 0.357 0.871
2014 4.607 1.067 1.034 0.695 1.027 3.823 0.348 0.872
2015 4.752 0.995 0.967 0.648 0.960 3.570 0.329 0.643
2016 4.751 0.986 0.953 0.642 0.961 3.542 0.352 0.702
2017 5.354 1.009 1.006 0.649 0.953 3.616 0.377 0.795
2018 4.553 0.951 0.931 0.613 0.910 3.404 0.372 0.694
2019 4.584 0.900 0.893 0.575 0.846 3.214 0.345 0.438
Change 19992019, %  -53.7 -65.4 -72.1 -64.8 -50.0 -64.8 36.6 87.1
Change 2018019, % 0.7 -5.3 4.1 6.1 -7.0 5.6 -7.3 -36.9
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Figure2.42 Reduction of persistent organic pollutants emissions in the perio@1B®0
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2.4.1. Dioxins/Furans (PCDD/PCDF)

In the period between 1990 and 2019, the stoves and higher than for other fuels
emissions of dioxin decreased by 53.4% due to combustion). Growth in wood consumption in the
decreased production of energy and mineral same sector is the reason for an increase in
products. One of the reasons for the significant emissions since 1995. The increase in dioxin
decrease in emissions from 1990 to 1994 was the emissions from 2008 to 2011 is also due to an
decrease of coal and peat consumption in the increased sfre of burning solid biomassthe
residential sector (the dioxin emission factor for energy industries sectffable 2.17 and Figure
these fuels is much dher for the domestic 2.43).

Table2.17 PCDD/PCDF emissions by sectoiTgQ), change in emissions and share in total emission

1A1 e 1A 1A3b Other 2AL
Combustion in Non ) 5
Energy . . . Road mobile  Industry anc
. : manufacturing industrial Waste
industries . . . transport sources  Product use
industries combustion
1990 1.58 1.77 5.41 0.28 0.03 0.0004 0.83 9.90
1995 1.20 0.99 3.48 0.16 0.01 0.0002 0.90 6.74
2000 0.77 0.67 2.36 0.19 0.00 0.02 2.86 6.89
2005 0.85 0.94 1.76 0.27 0.00 0.04 2.54 6.40
2010 2.34 0.54 1.44 0.31 0.00 0.05 1.44 6.11
2015 1.22 0.74 0.94 0.31 0.00 0.03 1.51 4.75
2016 1.36 0.63 0.98 0.29 0.00 0.03 1.46 4.75
2017 1.44 1.02 0.98 0.28 0.00 0.03 1.61 5.35
2018 1.20 0.91 0.92 0.27 0.00 0.03 1.23 4.55
2019 1.27 0.99 0.86 0.27 0.00 0.03 1.16 4.58
Share in total 1990, 5 17.9 54.6 2.9 0.3 0.0 8.4
emission, %
Share in total 2019 g 217 18.9 5.8 0.02 0.7 252
emission, %
Change 1992019, % -19.4 -43.9 -84.0 6.3 971 7156.8 39.3 53.7
Change 2018019, % 6.1 9.4 -6.2 0.0 -15.0 11 5.8 0.7
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Emissions from nandustrial fuel combustion
(mainly in households) have increased since
1995. These are the results of the increasing
tendency towards wood and wood waste
combustion (the dioxin emission factor for
biomass is much higher for the domesttiges).

The main sources of dioxins emission in 2019 are
combustion in energy industries (27.8%, includes

6.5%

ot N
25.2%

1990 2019

54.6%

18.9%

also waste combustion as fuel), the waste sector
(25.2%, mainly industrial and clinical waste
incineration), combustion in the manufacturing
industry(21.7%, includes also waste combustion
as fuel, mainly in the cement manufacturing
industry), noindustrial combustion sector
(18.9%), and other sources (6.5%, includes IPPU
sector and mobile sources) (see Figure 2.44).

= Energy industries

= Combustion in
manufacturing industries
Non-industrial combustic

Waste

Other sources

Figure2.44 PCDD/PCDF emission by sources of pollution in the period of 1990 and 2019

2.4.2. Polycyclic Aromatic Hydrocarbons (PAHS)

For the purposes of emission inventories, the
following four indicator compoustiall be used:

1 benzo(a)pyrene,

1 benzo(b)fluoranthene,

1 benzo(k)fluoranthene,

1 indeno(1,2,3_cd)pyrene.

Emissions for each substance in the period 1900
22019 are shown in the table 2.16.

In this chapter carried out a sum of four
substances (PAHSs) analysis.

In the period between 198019, the emissions

of PAHs decreased by 64.8% due to the decrease

Return to the Table of Contents

in energy production. One of the reasons of the
significant decrease in emission from 1990 to
1994 the decrease of coal and peat consumption
by residential sector (the PAHs emission factor
for these fuels is much higher for the domestic
stoves and higher than for other fuels
combustion). Growth in wood consumption by
the same sector the reason of increase in
emissions since 1995. It should bé&eddhat
emissions from nandustrial combustion sector
decreased between 2000 and 2019, despite the
increase in biomass burned in the residential
sector. The reason for this is the growing in the
mbtu! zfbstt!
technologies (Rige 2.45).
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Table2.18 PAHs emissions by sector (t), change in emissions and share in total emission

1A2 1A4
— Combustion ir Nor QEly Other mobile i

Energy . . . Road Industry and
: "’ manufacturin¢ industrial sources
industries . . . transport Product use
industries  combustion

1990 1.32 0.41 7.31 0.04 0.05 0.0010  0.0001 9.13

1995 0.71 0.08 9.03 0.03 0.02 0.0005  0.0001 0.86

2000 0.34 0.11 6.67 0.03 0.01 0.0005  0.0001 7.15

2005 0.35 0.24 457 0.04 0.01 0.0006  0.0000 5.20

2010 0.22 021 473 0.04 0.02 0.0003  0.0000 5.21

2015 0.19 0.26 3.05 0.05 0.01 0.0005  0.0000 3.57

2016 0.24 0.22 3.01 0.05 0.01 0.0005  0.0000 3.54

2017 0.32 0.31 2.93 0.05 0.01 0.0004  0.0000 3.62

2018 0.24 0.28 2.82 0.05 0.01 0.0004  0.0000 3.40

2019 0.24 0.30 2.60 0.05 0.01 0.0004  0.0000 3.21
Shaefﬂi:s}gﬁ"éggo 145 4.4 80.0 05 05 0.01 0.001
Shiﬁiié‘s}g;"’"'é()lg 75 95 80.9 1.7 0.4 0.01 0.001

Change 1099019, %  -81.7 249 644 24.8 747 64.6 53.4 64.8

Change 2018019, % 2.5 8.5 7.8 12 5.9 115 23 5.6

12

PAHs emission, t
& o o b5

N

IS L N S L OSSN I I SO SN N

o

® Energy industries m Combustion in manufacturing industries
® Non-industrial combustion H Mobile sources
Other sources

Figure2.45PAHs emissions in the periodl@BE2019

The main contributors to the total PAHs and combustion in manufacturing industries
emissions in 2019 is nordustrial combustion sectors are 7.5% and 9.5% repely. The
(80.9%), mainly solid biomass combustion in contribution of other sources is insignificant, only
residential sector. The share of energy industries 2.1% (Table 2.18 and Figure 2.46)
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Ny

m Energy industries
= Combustion in
manufacturing industries

= Non-industrial combustior
2019

Other sources

Figure2.46 PAHs emission by sources of pollution in the period of 1990 and 2019

2.4.3. Hexachlorobenzene (HCB)

During the period of 122D19, the emissions of Emission reduction between 1888 1994 was
HCB had increased by about 36.6%, which was observed as a result of decrease coal and peat
largely influenced by a growth of solid biomass consumption in energy sector.

consumption in energy production since 1995.

Table2.19 HCB emissions by sector (kg), change in emissions and share in total emission

1A1 (A% . LA 1A3b Other 2AL
Combustion ir [\ o]} )
Energy . . : Road mobile Industry anc
: f manufacturing industrial
industries . . . transport sources  Product use
industries  combustion
1990 0.13 0.01 0.09 0.0002 0.002 NO 0.015 0.25
1995 0.10 0.01 0.24 0.0001 0.001 NO 0.021 0.36
2000 0.08 0.01 0.21 0.0002 0.001 NO 0.023 0.33
2005 0.09 0.03 0.16 0.0003 0.001 NO 0.010 0.29
2010 0.14 0.03 0.21 0.0003 0.001 0.002 0.007 0.38
2015 0.12 0.04 0.16 0.0003 0.001 0.002 0.008 0.33
2016 0.14 0.03 0.17 0.0003 0.001 0.003 0.008 0.35
2017 0.15 0.04 0.17 0.0003 0.001 0.002 0.008 0.38
2018 0.15 0.04 0.17 0.0003 0.001 0.002 0.008 0.37
2019 0.13 0.04 0.16 0.0003 0.0005 0.001 0.008 0.34
Share in total 1990 g5 4 2.8 37.6 0.1 0.6 6.061
emission. %
Share in total 2019 4, 12.9 46.9 0.1 0.1 0.43 2.4
emission. %
Change 1992019. % 4.0 533.1 70.4 28.9 -68.1 -46.0 36.6
Change 2018019. % -15.2 8.8 4.4 0.0 -15.1 6.9 0.8 -7.3
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The main sources of HCB emission in 2019 are contribute only 3% in togahission. The share of
the noAndustrial combustion, energy industries waste sector (open burning of waste) is 2.4%.
and combustion in manufacturing industry Emission from industry (the secondary aluminium
sectors (46.9%, 37.2% and 12.9% respectively).production) were only.48% of total HCB
The other sources (mobile, waste and industry) emission (see Table 2.19 and Figures 2.48).

0.45
0.4
0.35

0.3
0.2

0.2
0.1

0.1
0.0

B o P SR S S o
ISR LGP LA S DA SR LA SOPA ST SIPOIPLOLUSIPO PO SIPEOTN

HCB emission, kg
o1

(&)

(SN

® Energy industries = Combustion in manufacturing industries
® Non-industrial combustion Industry and Product use
Waste m Mobile sources

Figure2.47 HCB emissions in the periodl&9@22019

m Energy industries
= Combustion in manufacturing
industries
2019 = Non-industrial combustion

Other sources

Figure2.48 HCB emission by sources of pollution in the period of 1990 and 2019
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2.4.4. Polychlorinated biphenyls (PCB)

During the period of 1#2D19, the emissions of reduction between 1990 and 1994 was observed
PCB had decreased by about 87.1% due to theas a result of decrease coal and peat
decrease in energy production. Emission consumption in energy sector (Figurg@)2.4

Table2.20 PCB emissions by sector (kg), change in emissions and share in total emission

1AL Coméﬁgtion in NlQ: Al e AL
Energy Road mobile  Industry anc

manufacturing industrial
- . . transport sources  Product use
industries combustion

industries

1990 1.79 0.37 1.18 0.0001  0.021 NO 0.041 3.41

1995 1.17 0.07 0.40 00000  0.007 NO 0.056 171

2000 0.69 0.11 0.24 00000  0.001 0.0000  0.062 1.10

2005 0.83 0.15 0.24 00001  0.000 0.0000  0.027 1.25

2010 0.72 0.11 0.08 00001  0.000 0.000 0.018 0.93

2015 0.52 0.06 0.05 00001  0.000 0.000 0.020 0.64

2016 0.59 0.05 0.04 00001  0.000 0.000 0.020 0.70

2017 0.68 0.06 0.03 00001  0.000 0.000 0.021 0.79

2018 0.58 0.06 0.02 00001  0.000 0.000 0.022 0.69

2019 0.34 0.06 0.02 00001 00002  0.000 0.022 0.44
Shaeﬁiisnsitg:]"”"o/iggo 52.6 109 34.7 0.0 0.6 1.189
Shaeﬁiisnsitg:f";ow 77.0 13.8 41 0.0 0.1 0.01 5.023

Change 1099019, %  -81.2 837 985 26.4 98.9 457 87.1

Change 2018019, %  42.3 6.8 205 0.0 149 0.0 0.8 369

The main sources of PCB emission in 2019 are (the secondary lead and zinc production) were
energy industries sectors (77%, mainly oil shale only 0,01% of total PCB emission. The other
power plants) and combustion in manufacturing sources (noindustrial combustion and mobile
industries2 13.8% (mainly cement production). sources) contribute 4.2% in total PCB emission
The share of waste sector is 5% (open burning of (see Table 2.20 and Figure 2.50).

waste and crematianmission from industry
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Figure2.49 PCB emissions in the periodl&922019
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Figure2.50 PCB emission by sources of pollution in the period of 1990 and 2019
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3.1. Overview of the Due to energy security_ concerns, proportioq of
Sector natural gas has remained small in Estonian

energy mix. Recent developments in Estonian
biogas sector have increased the share of locally
sourced biogas used for electricity and heat
production.

The energy sector includes stationary fuel
combustion (NFR 1A1, NFR 1A2, NFR 1A4),
mobile sources (NFR 1A3), and fugfiiet
emissions (NFR 1B). In Estonia, renewable energy is generated from
hydre, wind and solar energy as well as from
biomass. Since electricity generation has
accelerated in hydroelectric power plants and
Estonia is relatively rich in natural resources, both wind parks, the @portion of renewable energy
mineral and biological. It is a unique country has increased. The generation of hydro energy
whose energy production depends primamily has been stable over the past years (2019 saw a
the use of ohale. In 2019, the share of domestic  increase from 15 GWh to 19 GWh). The share of
fuels2 oil shale, wood and pe&accounted for wind energy in gross electricity production in
approximately 91% (from which oil shale is about 2019 is 9%, solar is 1% and hydro emlsg§.2%
71%) of the primary energy supply. Coal, natural (Statistics Estonia). In 2005, electricity generated
gas and liquid fuels were imported to Estonia in from renewable energy sources was only 1.1%,
2019. Imprts of natural gas decreased by about butin 2019, it accounted for 28% (Figure 3.2). The
7% compared to 2018. The imports of motor growth was due to the enlargement of the existing
gasoline and diesel decreased by about 20% andwind parks and the commissioning of new
8% respectively compared to the previous year. combned heat and power plants working on
The imports of coal increased by about 11% biomass fuel.

compared to 2018. Imported fuels (rtgas,

fuel oils, coal, and motor fuels) made up 9% (see

The energy sector is a key source of all pollutants
emissions, excluding ammonia.

Figure 3.1).
Liquid fuels
Natura(l)l 99s,  1.5% Other fuels
Coal 8.1% 17%
0.6% ' )
Peat and peat
briquette A\

0.5%

Figure3.1 Structure of primary energy supply in Estonia i 201
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Hydro
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Fossil fuels \ Solar
71.9% 1.0%
Figure3.2 Gross electricity production by sources ir9201
(Source: Statistics Estonia)
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Figure3.3 Total energy supply, electricity and heat production in the period 20890
(Source: Statistics Estgnia

The energy sector is the main source HNED of PMy emissions, 33.5% of total NMVOC
CO, particulates, HMs and POPs in Estonia. Inemissions, 99.4% of total CO emissions, and
2019, the energy sector contributed 99.6% of total 93.4% of Pb emissions (see Figure 3.6 and

SQ emissions, 90% of total @hissions, 69.6% Table 3.1).
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Table3.1 Pollutant emissions from the energy sectdhé period of 1962019

\[e! NMVOC SQ NH; PMs PMo BC TSP CO Pb
Year ” .
1990 75.076  32.081 274.731 0.155 NR NR NR 271.352 253.712 206.703
1995 46.910 23.437 116.966 0.276 NR NR NR 124.900 220.804 87.379
2000 43.792 22,996  97.067 0.411 14592  29.741 3.409 65.562 198.299 38.280
2005 40.500 17.434  76.159 0.719 11.965 17.498 3.073 25,983 152.386 36.661
2010 40.360 12.646  83.246 0.678 13.229  20.785 3.112 24.497 156.256 40.420
2011 38.618 11.383 72.669 0.691 17.657  31.979 3.463 37.350 130.577 39.924
2012 35.297 10.946 42.849 0.709 8.144 11.673 2.124 15475 141.181 35.393
2013 33.872 10.369 41.647 0.735 11.365 17.387 2.459 19.901 133.388 40.863
2014 32.962 9.505 46.799 0.773 8.208 12.589 1.951 15.890 128.136 37.981
2015 28.382 9.063 36.026 0.985 9.044 11.872 2.452 13.664 128.110 29.995
2016 28.275 8.859 34.882 0.937 7.245 9.341 2.108 10.865 139.594 33.968
2017 28.916 8.653 38.627 1.106 8.607 11.083 2.452 12.632 137.573 35.727
2018 27.424 7.716 30.793 1.031 6.077 7.935 1.821 9.181 130.311 32.436
2019 22.641 7.605 18.801 1.042 5.363 6.426 1.721 7.559  130.076 10.619
Change 199P019, %  -69.8 -76.3 93.2 571.6 63.2 -78.4 -49.5 97.2 -48.7 94.9
Change 2012019, %  -17.4 -14 -38.9 11 -11.8 -19.0 54 -17.7 0.2 67.3

Table 3.kontinues

PCDDI/F

HCB PCB

1990 4.508 1.182 18.902 18.428 10.099 27.412 106.062 9.127 9.068 0.237 3.366
1995 2.209 0.669 10.132 9.970 5.029 10.484 63.525 9.863 5.845 0.341 1.658
2000 0.810 0.576 8.631 8.340 3.641 6.454 48942 7.153 4.004 0.303 1.041
2005 0.784  0.585 9.272 8.954 4.370 6.344 51405 5.203 3.823 0.282 1.220
2010 0.944 0.689 11.010 10.451 4.761 6.569 61418 5.212 4.623 0.374 0.910
2011 0.902 0.690 10.927 10.259 4.741 6.389 59.364 4.310 5577 0.352 0.895
2012 0.839 0.613 9.643 9.091 4.476 5.608 53.638 4.325 4.069 0.351 0.833
2013 1.010 0.723  11.283 10.493 4.754 6.466 61.105 4.039 3.120 0.348 0.852
2014 0.943 0.713 10.291 9.757 4.747 5994 56.007 3.823 3.288 0.339 0.852
2015 0.792 0.574 7.790 7.515 4.235 4.617 45471 3570 3.210 0.320 0.623
2016 0.854  0.642 9.026 8.614 4.529 5289 51.082 3541 3.256 0.341 0.682
2017 0.848  0.613 9.536 9.099 4.600 5.630 54.308 3.616 3.713 0.368 0.774
2018 0.793  0.573 8.646 8.241 4.487 5.010 49.061 3.404 3.297 0.362 0.672
2019 0.596  0.308 2.014 2.409 3.504 1.507 22429 3.214 3399 0.335 0.416
Change 1992019, % -86.8 -74.0 -89.3 -86.9 -65.3 945 -789 648 625 41.3 -87.6
Change 2018019, %  -24.8 -46.3 -76.7 -70.8 -21.9 -69.9 54.3 5.6 3.1 -7.4 -38.1

During the period of 1#2D19, the emissions of bind the SO With regard to the energy units,
sulphur dioxide from the energy sector decreased which are not equipped with the clearing
by 93.2% and the emissions of nitrogen oxides by equipmet) alternative methods of reduction of
about 69.8% resulting from a decline in energy SQ emissions are used, such as water injection
production (oil shatmnsumption as a main fuel  to furnaces of PC (old pulverised combustion
in Estonia fell from 232 PJ in 1990 to 123 PJ in boilers). Water injection lowers the flame
2019) (see Figure 3.4 and Figure 3.5 and Table temperature and therefore improves conditions
3.1). The other reason for the drop in emissions in for sulphur captured with limestam#uded in oil
last years wadnstallation of the serdiy NID shale.

(Novel Integrated Desulphurisgttechnology in

the Eesti Energia Narva Elektrijaamad AS (Eesti
PP), which uses the fly ash in the gas itself and
does not require any additional compounds to

In terms of the efficiency of electricity generation,
the renovation of two units in the Narva PP of
Eesti Energia AS was essential. These resulted in
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introducing a new technolagyhe combustion 1990s due to the growth of wood and wood waste
of oil shale in a letemperaturecirculating consumption 2019, S£@missions from energy
fluidised bed (CFB). Renovation of then& in sector had decreased by about 38.9% compared

the Eesti PP was completed in November 2003. to 2018. The main reason fbe treduction of
Since the beginning of 2004, the new and more emissions was caused by a decrease in electricity
efficient unit has been in constant commercial production by 38% (in oil shale power plants by
use. In 2005, the specific fuel consumption for about 50%) and a higher proportion of cleaner and
electrcity generation in Narva Elektrijaamad AS more efficient units.

decreased as a result of shutting down the older
boilers: in May 2005, Narva Elektrijaamad AS
terminated the use of the old Jefficiency and
highpolluting equipment of the first three stages
in the Balti PP. Qrdune 2005, the renovated unit
N° 11 in the Balti PP was launched. The two
boilers of the new unit fire oil shale in a circulating
fluidised bed. The new units save more than 20% |n 2019, particulate emissions (TSP) decreased
in fuel. The poIIution level is several times lower by 17.7%n comlmrison to 208, due mainly to a
than that stipulated inEU environmental g decrease in electricity production at oil shale
regulations. power plants.

In 2019, NCemissions decreased by 17.4% in
dpngbsjt potest phe @itn&oréasoh gj h v
for this change was the as for sulphur diexide
decrease of electricity production. Also, the
introduction of clearing devices at oil shale power
plants played a role.

In order to meet the targets of different EU Decrease in electriciynd heaproduction was
legislations, a fiveear research and testing  the cause of decrease in emissions of heavy
project was completed in the beginning of 2012 metals and POPsefe Figure 3.4 and Table 3.1).
by installing unique desulphurisation systems on During the same ped, insignificant increase of
four generating units of the Eesti PP. PCDD/PCDF emissions in public electricity and
heat production sectand industrial combustion

Only ammonia and HCB emissions have )
sectortook place due to an increase of the wood

increased in comparison with the figures from the

consumption.
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Figure3.4 Electricity and heat production in the period of 22009
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3.2. Stationary Fuel

Combustion

3.2.1.Sector Overview

total emissions igery smalB 0.2% (see Figure
3.93.10, includes in other sources).

The stationary fuel combustion sector is a key
source for all pollutants except ammonia.
Pollutant emissions in the 198119 period and

This chapter gives an overview of stationary fuel the distribution of emissions between stationary
combustion, which includes energy industries combustion and other sectors are presented in

(NFRLAL),  stationary  combustion in the Table 3.3, Figure-3.80.
manufacturing industries (NFR 1A2) and non

industrial combustion plants (NFR 1A4). Energy
related activities (excluding transport) are the
most significant contributors to issions2

3.2.1.1. Source Category Description

Table 3.2

99.3% in 2019. The share of mobile sources of the

Table3.2 Stationary fuetombustion activities

NFR Source
1A1 Energy Industries

Description Emissions reported

a. Public electricity and heat productic

Includes emissions from public power a NQ, SQ NMVOQyH;, TSP, PM PM5,
district heating plants on the basis of po BC, CO, HMs, PCDD/F, PAHs, HCB, P(
and diffuse sources.

¢. Manufacture of solid fuels and othe
energy industries

Includes emissions from solid fuel NQ, SQ NMVOC, NHTSP, PM PMs,
transformation plants. Only point source BC, CO, HMBCDD/F, PAHs, HCB, PCB:
data.

1A2  Stationary combustion in manufacturing industries and construction

a. Iron and steel

Includes emissions from processes with NQ, S@ NMVOC, TSP, BNPMs, BC, CO
contact (SNAP 030303). Only point sou Pb, AsCr, Cu, Ni, Zn
data.

b. Norferrous metals

Includes emissions from processes with NQ, S@ NMVOC, TSP, BNPMs, BC, CO
contact (SNAP 030363econdary lead  Pb, As, Cr, Cu, Zn

production, 03030&econdary zinc

production, 0303X&econdary aluminiun

production). Only point sources data.

c. Chemicals

Includes emissions from combustion ple NQ, SQ NMVOC, NHTSP, PM PMs5,
of this activity reported by 7 operators. BC, CO, Pb, As, Cr, Cu, Zn

d. Pulp, Paper and Print

Includes emissions froombustion plant: NQ, S@ NMVOC, TSP, BNPMs, BC, CO
of this activity reported by 13 operators. Pb, As, Cr, Cu, Ni, Zn

e. Food processing, beverages and
tobacco

Includes emissions from combustion ple NQ, SQ NMVOC, NHTSP, PM PMs5,
and other stationary equipment of this BC, CO, HMs
activity reported by 52 operators.

f. Nonmetallic minerals

Includes emissions from all boilers in tht NQ, SQ NMVOC, TSP, BNPM 5, BC, CO
manufacturing industry, other processes HMs

with contact: cement, lime, glass, bricks

and otheproductions. (SNAP 0301,

030311030320). Data reported from 34

operators.

gviii. Other

Includes emissions from all boilers in tht NQ, SQ NMVOC, TSP, BNPM ;5 BC, CO
manufacturing industry, other processes HMs, PCDD/F, PAHs, HCB, PCBs

with contact: (SNAP 030AIBD205;

030326).

Data of point and diffuse sources.

1A4  Nonindustrial combustion plants

ai Commercial / institutional: Stational

Includes emissions from boilers or othet NQ, SQ NMVOC, NHISP, PM PMs,
equipment in theommercial sector. Data BC, CO, HMs, PCDD/F, PAHs, HCB, P(
of point and diffuse sources.

Return to the Table of Contents
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NFR Source Description Emissions reported

bi Residential: Stationary plants Includes emissions from boilers and oth NQ, SQ NMVOC, NHI'SP, PM PMs5,
equipment in the residential sector. Onlh BC, CO, HMs, PCDD/F, PAHs, HCB, P(

diffuse sources data.

ci Agriculture/Forestry/Fishing: Includes emissions from boilers and oth NQ, SQ NMVOC, NHI'SP, PM PMs5,
Stationary equipment in the agriculture and forestr BC, CO, HMs, PCDD/F, PAHs, HCB, P(
sectors. Data of point adiffuse sources.
1A5a Other stationary (including military) IE, reported under 1A4ai

= Stationary
combustion

= Other
sources

Figure3.8 NG and NMVOC emissions from stationary fuel combustion and other so@8FS% in

m Stationary
combustiol

= Other
sources

Figure3.9 SQ and PMy emissions from stationary fuel combustion and other sources in 2019
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Table3.3 Pollutant emissions from stationary fuel combustion in the period @2490

NG NMVOC SO NHs PMe 5 PMo BC TSP CO Pb
Year
kt t
1990 36.305 8.280 267.840 0.136 NR NR NR 268.888 100.098 128.628
1995 26.625 9.927 113.327  0.250 NR NR NR 123.790 153.966 62.966
2000 23.702 7.383 93.923 0.305 13.646  28.665 2945 64318 125.898 33.297
2005 20.587 6.797 75.778 0.470 11.022  16.359 2584 24616 107.761 34.531
2010 24.344 6.847 83.101 0.359 12.486  19.784  2.722  23.211 127.492 40.135
2011 23.663 5.847 72.527 0.320 16.936  30.989 3.094 36.045 105.547 39.635
2012 20.951 5.820 42.780 0.314 7.444 10.715 1.769  14.217 115502 35.097
2013 20.872 6.059 41.568 0.384 10.754  16.571 2.138 18.849 112.245 40.578
2014 20.002 5.672 46.731 0.430 7.605 11.784 1.638 14.842 108.511 37.716
2015 15.922 5.534 35.961 0.635 8.461 11.087 2150 12.633 109.802 29.725
2016 17.025 5.291 34.827 0.642 6.703 8.612 1.836 9.914 117951 33.670
2017 18.022 5.352 38.561 0.792 8.080 10.357 2193 11.671 116.953 35.419
2018 16.902 4.659 30.728 0.735 5.557 7.220 1.566 8.227  113.976 32.142
2019 12.938 4.827 18.745 0.803 4.869 5.753 1.485 6.671  113.050 10.313
Change 199P019, % -64.4 41.7 93.0 488.4 -64.3 -79.9 -49.6 97.5 12.9 92.0
Change 2018019, % -23.5 3.6 -39.0 9.3 -12.4 -20.3 5.2 -18.9 0.8 67.9

Table 3.3 continues

PCCD/F HCB

PCB

1990 4.503 1.175 18.897 18.306 7.354  27.351 104.872 9.034 8.758 0.235 3.345
1995 2.207 0.666 10.129  9.904 3.628 10460 62.939 9.821 5672 0.340 1.651
2000 0.808 0.572 8.629 8.270 2.149 6.428 48.328 7.116 3.807 0.302 1.039
2005 0.781 0.581 9.269 8.864 2.407 6.309 50.564 5.152 3.551 0.281 1.219
2010 0.941 0.684 11.007 10.355 2.674 6.533 60.536 5.156 4.312 0.372 0.909
2011 0.900 0.685 10.923 10.160 2.607 6.358 58.475 4.253 5.255 0.351 0.894
2012 0.836 0.609 9.640 8.990 2.308 5578 52.735 4.266 3.748 0.350 0.832
2013 1.008 0.718 11.280 10.396  2.655 6.438 60.233 3.981 2.813 0.347 0.852
2014 0.940 0.709 10.288  9.651 2.554 5962 55.083 3.762 2994 0.338 0.852
2015 0.789 0.570 7.786 7.408 1.982 4584 44521 3.506 2902 0.319 0.622
2016 0.851 0.637 9.023 8.506 2.256 5.258 50.127 3.478 2965 0.341 0.676
2017 0.845 0.608 9.533 8.991 2.261 5597 53.322 3551 3.435 0.367 0.774
2018 0.790 0.568 8.643 8.129 2.053 4976  48.032 3.337 3.031 0.361 0.672
2019 0.517 0.295 1.995 2.295 0.965 1474 21393 3.147 3.132 0.334 0.416
Change 1992019, % -88.5 -74.9 -89.4 -87.5 -86.9 -94.6 -79.6 652 -64.2 42.0 -87.6
Change 2018019, % -34.6 -48.0 -76.9 -71.8 -53.0 -70.4 555 H£.7 34 -7.4 -38.1

Theenergy industry sector is responsible for the around 7.2% of the fuel used in 2017 is biomass,
about 72% of Estonian tota) &@issions, 24.4% which is burned together with odlshThis has

of NQ, 21.5% of Py and 60.4% of Pb in 2019. significantly increased the proportion of
The main contributors are oil shale power plants. renewable energy both in the Eesti Energia AS
portfolio and in overall electricity production in
Estonia. Each year, the new power block produces
132140 GWh of renewable energy, enough to
cover 2% ofnnual electricity consumption in
Estonia. Renewable energy from biofuel produced
in the Narva PP provides enough electricity to
cover the annual consumption of 50,000 Estonian
families.

Estonian oil shale is higbh shale (up to 46%)
with low net caloric value @0 MJ/kg) and
sulphur content of 1.4% to 1.8%. Two different
combustion technologie® the old pulverised
combustion of oshale and the new circulated
fluidised bed combustion technologyare
currently used in the Estonian power plants. In the
combined heat and power block of the Balti PP,
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The oil shale power plants contrilaiseut 44.8%

to the total SOemissions. The Narva PP is
investing in scrubbers to reduce sulphurous and
nitrous wastes from flue gas in order to make
energy production from oil shale cleaner and to
ensure that the current production capacity can
be maintained after the environmental
requirements become stricter in 2012 and.2016

(Photo by Lembit Miglson: EestoferPlani

In 2012, the desulphurisation equipment was
finally installed in four blocks of Eesti PP. Eesti
Energia AS also completed the building of an
additional lime dogirsystem.

Studies and tests conducted in 2009 and 2010
showed that the nitrogen oxides emissions can
also be cut below the limits permitted in the
stricter environmental requirements that will
enter into force in 2016, and in 2012, the
instalment of the eipment (nitrogen oxides
scrubbers) to reduce Nénissions of the Eesti
PP was commenced.

The most efficient and newest power plant at

2019 was the seventh year when waste was used

as fuel for the production of heat and electricity,
which can save about 70 millictofmatural gas

by generating energy from waste. After sorting
household waste, another BUD tonnes of
mixed municipal waste remains in Estonia, which
is now used for producing heat and power in Iru.
In 2019, 215.7 kif mixed municipal waste was
used to produce heat and electricity. The mixed
municipal waste used in Iru plant is mostly, local
but the power plant is also providing environment
friendly waste management services to Irish and
Finnish cooperation partners. Heat generated by
Iru power plant is provided to the inhabitants of
Maardu and Tallinn at prices that are up to 25%
lower thanbefore. Iru wast®-energy unit
impacts every single inhabitant in Estonia since
the waste management in lIru is approximately
twice cheaper than landfilling. The launching of
wasteto-energy unit can be seen as a natiiie
environmental project: the t&san waste

management became environmentally friendlier
and the largscale landfilling in the country has
ended’

Eesti Energia is the Auvere power plant that was (iru Power Plant, the green building is-tosstergy

launched in 2015. It uses oil shale as its main fuel,

and up to 50% ibvfcan be replaced with biomass.

unit; Sourcerww.etsnord.ge

2 Eesti Energia Keskkonnaaruanne_201tersgl/www.energia.eédoc/8457332/keskkond/pdf/keskkonnaaruanne_2014_eng.pdf
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1%

m Combustion in energy industry
m Combustion in manufacturing industries
= Non-industrial combustion

Other sources

Figure3.10 SQ emissions by sources of pollution in 201

Combustion in energy industry accounts for stationary comtstion, for approximately 3.1% of
72.8% of SN47.5% of NO37.1% of TSP and  SQ and 40.4% of TSP emissions. Combustion in
36.7% of CO (the main part of carbon monoxide is manufacturing industries accounts for 24% of
emitted from shale oil production plant) in SQ, for 22.5% of TSP and for the 5.8% of CO
stationary combustion. Nordustrial emissions in stationary combustion (B&gire
combustion is responsible for about 65.4% of the 3.103.15).

total NMVOC and 57.5% of CO emissions in

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

® Combustion in energy industrym Combustion in manufacturing industrie® Non-industrial combustion

Figure3.11 Distribution of pollutant emissions by sector in stationary combusf6t9n
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Figure3.14 Distribution of TSEmissions by sector in stationary combustion in the period 0c22@%0
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Figure3.15 Distribution of CO emissions by sector in stationary combustion in the periol2201990

range from 20% to 50%, for heavy metals and
PAHs 108200%, fodioxin 108250%; in the
An uncertainty analysis was carried out to the activity data, in the range from 2% to 5% (for the
year 209 inventory. The uncertainty in the Waste combustion in domestic sec®b0%).
Uncertainty estimates for stationary combustion

3.2.1.2. Uncertainty

emission factors for main pollutants from riadt
stationary combustion sector is estimated in the are givern Table 3.4.

Table3.4 Uncertainties in stationary combustion sector

. . Share in total . Trend uncertaint
Pollutant Emission, 2L siifsae. Uncertainty, % 19902019, %
NG 12.938 kt 51.4 9.91 2.19
NMVOC 4.826 kt 21.3 6.94 1.91
SQ 18.745 kt 99.3 6.68 0.22
NH; 0.803 kt 7.6 2.02 0.93
PMs 4.869 kt 82.8 9.59 3.31
PMo 5.753 kt 62.3 6.86 3.01
TSP 6.671 kt 47.9 5.24 0.55
CO 113.050 kt 86.4 11.35 4.70
Pb 10.313 t 90.7 93.34 3.07
Cd 0.517 t 93.7 72.13 9.81
Hg 0.295 t 90.2 97.59 9.59
PCDD/F 3.132 g FTEQ 68.3 72.01 54.61
B(a)p 0.883 t 98.1 80.58 38.57
B(b)f 0.869 t 97.3 76.33 34.62
B(k)f 0.561 t 97.5 83.11 38.76
1(1,2,2cd)p 0.834 t 98.6 90.26 44.17
HCB 0.334 kg 97.0 106.75 65.59
PCBs 0.416 kg 94.9 156.58 9.21
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3.2.2.Energyndustries (NFR 1A1)

3.2.2.1. Source Category Description Energy industries sources category description
are presented theTable 3.5

The energy industries are a key source 9f SO

NG, NMVOC, TSP, BMPM5s CO, all heavy

metals, and POPs emissions.

Table3.5 Energy industries reporting activities

NFR Description Method Activity data Emissions factor

National EF; Measurements;
Default EMEP/EEA Guidebor
2019

National methodologies;
Manufacture of solid fuels and othe National EF; Measurements;

1Ale energy industries Tier 3 Reported by operators Default EMEP/EEA Guidebor
2019

Fuelconsumption reported by operator:

1Ala Public electricity and heat productic Tier 1/Tier 3 Energy balance from the Statistics Est

The energy and transformation industries sector cause. The significant growth of particulates in

is responsible for about2.3% of total SO 2011 was due to an increase in electricity
emissions, 24.4% of N@1.5% of PiM 31.8% of production, and is a result of the poor operation
CO, and 60.4% of Pb. The mwaitributorsf all of electric precipitators on two power units in the

pollutants are oil shale power plants, while for CO oil shale Balti Power Plant.
emissions the main source is shale oil production

I The growth of wood consumption was the reason
facilities.

for an increase in emissions of ammonia.
Pollutant emissions from this sector and the trend

. . . The increase of carbon monoxide emissions was
in emissions are presentedhia Table 3.6.

in the result of increasing shale oil production
During thel9962019 perid, emissions of SO level.
decreased by 93.8% and &lQissions by 76.1%,
resulting in a decline in energy production and
also in the installation of desulphurisation
technology by Eesti Narva Elektrijaamad AS (see
Chapters 3.1 and 3.2.1.1).

In 2019, SO NQ PMy, and Pb emissions
decreased by about 46.2%, 35%, 38.2% and 76%
sftgfduj wfmz! dpngbsfe! up!
decrease in emissionsf dhese and other
substances resulted from the decrease of
Particulate emissioraso dropped significantly electricity production on the oil shale Power

during the same pericgl by about 98.6%. A Plants (about 50%). Another reason for the
decrease in electricity production and the decrease in lead emissions is a change in the
introduction of more effective clearing methodology for calculating emissions of heavy
installations at oil shale power plants was the metals from o#hale combustion.

Table3.6 Pollutant emissions from energy in the period of-20%@

NG NMVOC SO NH; PMe s PMo BC TSP CO Pb
Year
kt t

1990 25.690 1.763 220.880 0.081 NR NR NR 173.286 18.020 63.142
1995 14.080 1.574 90.270 0.171 NR NR NR 84.206 20.870 34.474
2000 12.780 1.065 81.110 0.177 7.667 21.397 0.895 54.697 17.790 29.190
2005 12.445 1.743 62.149 0.180 4.599 9.079 0.555 15.661 22.664 30.768
2010 15.283 1.132 78.214 0.143 6.851 13.598 0.777 15.909 26.475 36.416
2011 15.111 1.096 67.393 0.115 11.940 25.532 1431 29.830 20.772 36.144
2012 12.780 1.208 36.997 0.119 3.348 6.377 0.336 9.059 30.005 31.826
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NG NMVOC SO NHs PMe 5 PMo BC TSP CO Pb
Year P .
2013 12.724 1.398 36.328 0.156 6.109 11.595 0.605 13.254 31.490 37.211
2014 12.486 1.314 41.516 0.213 3.892 7.792 0.349 9.909 32.402 34.333
2015 9.234 1.229 30.577 0.348 3.149 5.462 0.394 6.202 34.127 26.141
2016 10.118 1.150 29.233 0.398 2.458 3.969 0.392 4.572 41.976  30.274
2017 10.546 1.081 32.466 0.444 2.451 4.319 0.331 4.920 37.371 31.706
2018 9.445 0.772 25.343 0.420 1.932 3.219 0.286 3.699 38.396 28.688
2019 6.143 0.923 13.645 0.455 1.329 1.989 0.246 2.478 41.530 6.865
Change 199R019, %  -76.1 47.7 93.8 464.4 82.7 -90.7 -72.5 -98.6 130.5 89.1
Change 2018019% -35.0 19.5 -46.2 8.4 -31.2 -38.2 -13.8 -33.0 8.2 -76.1

Table 3.6 continues

PCCD/F HCB

1990 1.131 1.015 18.314 17.460 4.652 20.336 84.921 1322 1578 0.133 1.791
1995 0.621 0.552 9972 9460 2502 7550 48.031 0.712 1.204 0.095 1.174
2000 0.505 0.476 8532 7.810 1970 5.640 40.090 0.338 0.773 0.085 0.689
2005 0.531 0.507 9.155 8188 2230 5639 42.385 0.348 0.852 0.094 0.832
2010 0.613 0.608 10.864 9.680 2.445 6.180 49.922 0.216 2.339 0.140 0.720
2011 0.611 0.611 10.804 9.646 2428 6.102 49.433 0.187 3.451 0.148 0.709
2012 0.533 0.533 9510 8474 2131 5363 43.610 0.193 2100 0.147 0.643
2013 0.709 0.643 11.165 9.888 2492 6.257 51.020 0.226 1.047 0.141 0.672
2014 0.632 0.630 10.143 9.053 2.382 5722 46.336 0.231 1376 0.139 0.662
2015 0.492 0.494 7668 6854 1839 4358 35126 0.195 1.217 0.119 0.516
2016 0.549 0.562 8900 7.963 2107 5.043 40.706 0.242 1.359 0.140 0.586
2017 0.534 0.531 9437 8430 2113 5368 43.069 0.319 1439 0.152 0.682
2018 0.484 0.482 8530 7.621 1905 4.813 38.929 0.236 1.199 0.151 0.584
2019 0.220 0.209 1878 1.833 0.807 1.302 12.068 0.242 1.273 0.128 0.337
Change 1992019, % -80.5 -79.4 -89.7 -89.5 -82.6 -93.6 -85.8 -81.7 -19.4 -4.0 -81.2
Change 2012019, % -54.5 -56.6 -78.0 -76.0 -57.6 -73.0 -69.0 2.5 6.1 -15.2 -42.3

NFR 1Ala Public electricity and heat production The Estonian inventory team sent questions for
include pollutants emission data from point an additional explanation to the operator and
sources (PS) reported by operators and from Tallinn University of Technology. Below is given
diffuse sources. Emissions from the point the explanation of the University, according to
sources are calculated on the basis of which Estonian Oil Shale (EOS) is a solid fossil
measurements, or the combined method fuel that has low heating value and high ash
(measurements plus calculations), or on the basis content. Oil shale burned in power plants has the
of national emission factors. following proximate characteristicg:2/¥213%,

A = 4857%, CO= 1&19%, and Q= 72
11MJ/kg. The molar ratio of Ca/S 818 in oil
shale exceeds by ov@32imes the ratio of Ca/S
sufficient to capture $@ompletely. Oil shale
contains a lot of carbonate minerals. Due to
decomposition of the carbonate minerals, the CO
footprint is bigger than in typical coal firing power
plant, but during the calcite decomjmsitfree

lime is formed that binds the Sulphur during
combustion process. In 2004, a novel Circulating
Fluidized Bed Combustion (CFBC) was introduced

In 2016 an idepth review of the Estonian
inventory was performed by the CLRTAP
emission inventory review team (ERT), in which
the ERT encourages Estonia to create some
guality checks for the measurement data. The
data whichhe ERT received on request from the
Party were found to be plausible and consistent.
Only the S{&Fs in fluidized combustion systems
seem to be low compared to plants from other
countries using similar technology. In such a
case, there should be an arplion.
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for EOS. For EOS CFBC, no sand is needed for belbw combustion temperatugeb s pvoe! 911!
material since ash is the material that is forming Low combustion temperature and low fuel

the ked. The circulating ash contains free lime nitrogen content (below 0.1%g@am that NO

that is one of the key parameters for almost 100% emissions are also below the limit values (below
sulphur binding and the second key parameter is 200 mg/Nr#) (se€Table 3.7).

Table3.7 Block No 8 of the Eesti PP and old PF Blocks. CFBC unit parametees giotta

Indices CFBblock PF block (TB 101)

Operational capacity, MW 215/187 180
Selfconsumption, % -/9.13 8.93
Net efficiency factor, % 34236/35 30
Heat rate, kJ/kWh 9230/10256 11,737
CQemission, kg/kwh 0.9744 1.2985
SQ emission, mg/Nfn 43,952 ca 2000
NQ emission, mg/Nfn 902 120/140-160 ca 300
Fly ash emission, mg/Rm 25230/20 ca 100
Boiler gross efficiency factor, % 93.3294.9 82.28
Fuel consumption as coal equivalent, g/kWh 350 401

Therefore, no deg@nd deNQfacilities are to achieve the 200 or 400 mgMNfor SQ
needed for EOS CFBC combustion (as can beemissions. For EOS, the free CaO is already
seenonFigure 3.16 For people dealing with coal  present in the fuel. Initially, of course, in the form
firing units, it is difficult to understand, but bear in of limestme, but during combustion process, it
mind that for coal it is a matter of economics. No decomposes to G@nd CaO. So, this is the key
power company is willing to put add#iexcess element for officials to understand. We have more
lime into the CFBC for Sulphur binding. They than enough CaO for efficient Sulphur binding.
insert only the amount of free CaO that is needed

e ——— = — CEEXINRN 3 RIS
& ] i | = Technical Parameters:
I - Electrical Capacity 215 MW
!~ - DH Capacity (P 11) 160 MW
; | - Steam Pressure 12.74/2.4 MPa
.‘K. | - Steam temperature 535/535 °C
£ f - Steam flow 90 kg/sec
@ .
Fe || + Unit net efficiency 36 %
Gasas ,,
saa
e |
Ash [{
Circu~ |!'
lation |
Loop

B

=i -

Figure3.16 Existing EOS CFBC boiler drawing
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For CFBC units, CEMS monitoring has been Shale Firing Power Plants. We have an accredited
applied. The monitoring values are checked Laboratory that has competence according t
periodically by accredited authorities and the CEN/TS 15675:2007 and our flue gas
sulphur increase in the ash has also been measurements have validated the results given by

checked. Therefore, low ,S@nrissions are CEMS monitoring. Also, we have published a lot
nothing abnormal. It is normal for EOS CFBC of research papers regarding EOS firing and
units. emission and ash formation. Some of the results

can be seeim Table 3.§Konig et. a] Plamut.

Tallinn University of Technology has conducted a al) that validate the $SGumbers given so far.

lot of laboratory and in situ experiments in the Oil

Table3.8 Concentration of main pollutants in flue gas before ESRYfRoQstet. a)

Fuel used CQ, % CO, mg/Nin NQ, mg/Nn# SQ, mg/Nni
0S +BIO 13.8 20230 1402 200 0
0S 8.5 14.4 20245 200 15.0
0Ss11.1 11.2 20-45 200 15.0
NFR 1Alc The manufacture of solid fnelsdes distillation are emitted from the retort top and are

pollutant emission data reported by shale oil fed to the condensation unit where oil and water
production facilities (oil shale transformation condense. Raw oil is refined in oil extraction and
processes). Emissions are calculated by distillation units. Phenol water reaches the phenol
operators on the basis of measurements, or the recovery unit. Retort gas is partly fed back into the
combined method (measurements plus process and is burnt to create the heat carrier
calculations) is used. required, while the remaining gas is sent to the
power plant for heat and power production.-Semi
coke from oil shale processing is discharged from
the re¢ort base and is stored in a sewoie
storage area.

Underhis code, data are also given on boilers in
oil shale mining and other fuel transformation

industries. Operators used measurement results,
national EF or the combined method for emission
estimations.

The production of shale oil in Estonia is carried
outatui sffl gbdupsjft;! Fofj[g
Ombou! voefs! Fftuj! Fof s
Chemicals Plant under Alexela Group), and VKGES
Oil AS (under Viru Chemistry Group Ltd).

Two different technologies are applied in the
production of shale oithe old onee the
technology of processing laqgticle oil shale

in vertical retorts with a gaseous heat carrier. The
process itself takes place in a vertical retort with  The second technology of processing is fine
a crosssectional heat carrier (Kiviter type retort).  grained oil shale with solid heat carrier (SHC). The
Oil shale, from which a shsaed fraction has Solid Heat Carrier Plant (SHCP) is dekigne
been selected, is fed to the retort from above. Oil the thermal decomposition (pyrolysis) of- fine
shale from the loading box enters a distillation grained technological oil shale, with the objective
chamber and moves downwards, and hot flows of of producing shale oils, gas with high calorific
fuel gases pass through this chamber towards the value, and higtressure steam. The oil shale
oil shale movement. Oil and water vapand pyrolysis process is effected in a drum rotating
gas of low heating value that originate from reactorin the absence of air, at a temperature of

) Qi pup! cz! Nbuuj !Ltenteste; ! Qf us
plant)
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456 1 1!
hot ash (as a solid heat carrier). The vayasur
mixture that appears in the reactor during the
pyrolysis process is fed through several process
vessels to be refed from ash and mechanical
impurities, and then it is subject to a distillation
process to produce liquid products and gas with
high calorific value. Liquid products are fed to
other units for loading as final products, or for
further processing. Gas &lfto the heat power
plant for heat and power production. Steam is fed
to the heat power plant for power production. The
by-products of this process include phenol water,
flue gases, and ash from thermal processing.

Jo!ui f! Ljwjymj!

used.

Fftuj! Fofshjb!
industrial plant producing liquid fuels from oil
shale. This plant, the only one of its kind in the
world, uses the efficient En&#0 (in theelft on

the photo) solid heat carrier system, which was

PR jmh ! TR G
and VKG Oil plants, both these technologies are

" D-!'evflup! uif! nThe oV hdustrp grodpcesmdbdui dnenimillionj u i !

barrels of liquid fuels per year. Currently, about
one fifth of the oil shale mined in Estonia is used
in the production of fuel oil and cloadsi. In
2009, Eesti Energia started building a new oil plant
with Enefi280 technology, which is cleaner,
more reliable, and more efficient. This new
generation of technology has been developed
jointly by Eesti Energia and the international
engineeringampany Outotec. Having produced
its first oil in December 2012, the new E284it
plant will gradually increase it operations to reach
the designed parameters. Eesti Energia is
planning to expand its oil business and build a
hydrogen processing comple2®¥6, creating a
A %a%a%lz 5t proSQulling liduia Yiels of
higher quality than the current shale oil that will
meet all the legal requirements for use as motor

BT! Fofgjfuel. jmju' " tuvt! pgfsbuft! bo!

The production of shale oil has increased in
comparison with 1990 by about a factdhree.

In 2019 production figures have increased by
7.6% compared to 2018 (see Figure 3.17 and

?everlloped fafnd tpa;te'n teg fbty Ees'tl FEnefrgla hTab#el?:.lQ). In recent yearstthe production 8ff ‘)
ohjo S ’ vl O S Nhak “oil 4n"Solid heat cArMer instdIABNs has '

liquid fuels and retort gas, which is used in
electricity production in the Narva Power Plants.

(Photo: Enefit temblogy. Sourceww.enefit.cojn
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75% of shale oil was produced with thefusew
SHC technologies.
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Figure3.17 Shale oil production and silale consumption in the period 12809

3.2.2.2. Methodological Issues sources, combined data from two tables were
vtife;! TFofshz! cbmbodf! tif

According to national legislation, all operators P9 ! gvfmliczl csbodi ft! pg!uif
with boiler capacity from 1 MYkust prepare an
annual report. The report for the enerigyed
activities contains data about the type and
capacity of boilers, fuel characteristics and
consumption, pollutant emissions and so on.

Emissions from PS have been caledlat
according to national emission factors and fuel
consumption or on the basis of measurements.
According to national legislation, all large
combustion plants >100 M¥'e obliged to carry

Fuel consumption data from point sources have ©Out continuous monitoring.
been sumnrised by SNAP codes. Emissions
from the diffuse sources were calculated by using
data on fuel consumption from Energy Balance
(EB), prepared by Estonian Statistics:

For other sources, the frequency of

measurements is regulated by emission permits.
National emission factors for the calculation of
emissions from boilers were adopted by a
Diffuse sources Fuel = EBaRS fuel Regulation of the Minister of the Environment in

2016 gee Table 3-8.13).
The main tables of the Energy Balance contain

summary data for the district heating and The S@emissions are calculated by the foamul
industrial .boilers (SNAP 01 and .SNA.P 03). Euel Fnjttjpot "AIrZ 131 A1 ct A
consumption by the manufacturing industry is
only shown under final consumption Wwhere
(SNAR303). In this case, it is difficult to .
. B2 fuel consumption;
compare fuel data from the national datafiase . .
. S 2sulphur content in fuel;
SNAP) and the Estonian Energy Balance. In order; . .
. : . | 2retention of sulphur in ash.
to determine fuel consumption by diffuse
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Table3.9 TSP emission factors for boilers (g/GJ)

50 MW, > P > 10 MW

burner  extended furnac fluidized

P <10 MW
burner  extended furnac gratefired furnace
Coal 3,000
Oil shale 12,000
-cyclone 3,000
- electrostatic precipitato 1,000
Peat
-no control 1,000 2,000
-cyclone 220 230 700 700
- cyclone + multicyclone 80
- electrostatic precipitato 80
Wood
-no control 1,000 1,000 1,000 1,000
-cyclone 240 240 500 70
- electrostatic precipitato 70 80
Heavy fuel oil 100 100
Qil shale oil 100 100
Light fuel oil 100 100

Fuel/purification equipmer.

fluidized

Information onwhich sectors include the cflgpvoe!jo!Bggfoejy! 2! 1T\
condensable component of plhd PMs can Dpoefotbcmf!jo! QNt /

Table3.10 NQ emission factors for boilers (g/GJ)
P <10 MW

extended furnace gratefired furnace

50 MW,> P > 10 MW

burner fluidized

burner fluidized

Coal 200 200

Qil shale 150

Peat 300 300 300 300
Wood 100 100 100 100 100
Heavy fuel oil 200 250

Qil shale oil 150 200

Light fuel oil 100

Gas 60 100

Table3.11 NMVOC emission factors for boilers (g/GJ)

Fuel P <10 MW 50 MW,> P > 10 MMV

Coal 15 15

Peat 100

Wood 48

Heavy fusabil 3 3

Qil shale oil 11

Light fuel oil 15

Gas 4 2.5
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Table3.12 Carbon monoxide emission factors for boilers (g/GJ)

P <10 MW

50 MW, > P > 10 MW

burner fluidized

Fuel

burner extended furnace gratefiredfurnace fluidized

Coal 100 100

Oil shale 100

Peat 1,200 500 100 200
Wood 1,200 1,000 400 200
Heavy fuel oil 100 100

Qil shale oil 100 100

Light fuel oil 100 100

Gas 60 40

Table3.13 Heavy metals emission factors for boilers (mg/GJ)

Fuel /purification Heavy metals BF
equipment Hg Pb Cu 7n

Coal
-no control 5 30 700 100 230 90 400 400
-cyclone 5 10 200 20 80 80
- electrostatic
precipitator 5 5 40 5 10 10
Oil shale
p;:;ﬁ;’;::ztrat'c 5 5 300 20 410 90 80 50
Peat
-no control 5 10 200 50 150 100 80 350
-cyclone 5 4 50 30 20 80
- electrostatic
precipitator 5 0.7 15 ! 6 25
Wood
-no control 0.5 5 200 5 500 1 35 30
-cyclone 0.5 2 60 0.3 10 10
- electrostatic
precipitator 05 05 15 01 2 2
Heavy fuel oil
-no control 0.03 0.3 20 10 40 2 1 300
-cyclone 0.03 0.2 10 1 0.5 150
Qil shale oil 0.04 0.11 50 16.0 290 24 3.5 8
Light fuel oil 0.03 0.04 10 11 6 6 2 4

At present, Estonia has no national emission Table3.14 PMyo, PMsand BC emission factor for

factors for PM and PMs For emission point sources
calculations from point sources, CEPMEIP project PMo  PMs BC
.. . Fuel
emission factors were used (not directly, but g/GJ
shared from TSP, because some national EFs Coal 972 486 6.4
differ from CEPMEIP emission factors). For _Peatand peatbriquette 510 255 64
example, with regard to an oil shale power plant, —codand wood waste %0 900 28
P A g ) ) P P " Residual oil 83 67 56
TSE emissn fgctors were first estimated on the  5i.oo/ i 100 100 56
basis of emissions (operator data on the base of Gas il 100 100 56
measurements) and fuel usage data for various Shaleoil 100 100 56

boilers, followed by emissions of fine particles,
depending on the technology (high, medium or
low). The calculated finarpculates and BC
emission factors are presentedable 3.14.
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Accordance with the TERGuirementslIPOPs the emissions of PAHs and KB were

emissions have been recalculated for the period overestimatedyutthe emissions ?CDD/PCDF
19902018. Therecalculation entail the use of and HCBwere underestimatedResults are
Guidebook 2019 Tier 2 emission factors (Table descibed in chapter 8.

3.15) It should be noted that in previous reports,

Table3.15 POPs emission facto($ier 2 GB 2019)

PCDD/PCDF B(b)f B(K)f I(1,2,3cd)p

Coal, peat
<1MW (average GB 20: 213.3 63.4 80.4 33.6 44465,0 170 0.62
>1MW<50M\ 100 13,0 17,0 9,0 6,0 170 0.62
> 50MW 10 0.0007 0.037 0.029 0.0011 0.0033 0.0067
Solid biomass
< 1MW (average GB 20 100 10 16 5 4 0.032 5
>1MW<50M\ 100 10 16 5 4 0.007 5
> 50MW 50 1.12 0.043 0.0155 0.0374 3.5 5
Oils
< 1MW 10 8 9 6 3 NE NE
>1MW<50M\ 10 1 2 1 1 NE NE
>50MW 44318,000 NE 0.0045 0.0045 0.00692 NE NE
Natural gas
< 1MW 0.5 0.00056 0.00084 0.00084 0.00084 NE NE
>1MW<50MV 0.5 0.00056 0.00084 0.00084 0.00084 NE NE
> 50MW 0.5 0.00056 0.00084 0.00084 0.00084 NE NE

Table 3.16 PM and HMs emission factors from method (measurements plus calculations) is

natural gas combustion used.

Pollutant Unit EF The ammonia emissions from biomass
PMs g/GJ 0.45 (0.89 for capacity >50M combustion and emissions of particulates, heavy
PMyo g/GJ 0.45 (0.89 for capacity >50M
TSP e 0.45 (0.89 Tor capacity >50M metals from natural gas ar.e calculated base.d qn

BC  g/GJ (5.4% PN 0.02 the default EI\/!EP/EE.A GU|debook.2019 emission
Pb mg/GJ 0.0015 factors for boilers with the capacity less than
Cd mg/GJ 0.00025 50MW, (see Table 3.16)The particulates
Hg mg/GJ 0.10 emissions for power plants with capacity
As mg/GJ 0.12

>
o e :00076 50MW;, were F:alculated on the base of the
Cu mg/GJ 0.00008 EMEP/EEA Gu@ebpok 2019 EFs only from 2017.
Ni mg/GJ 0.00051 Particulate emissions from natural gas
Se mg/GJ 0.011 combustion for previous years are calculated,
Zn mg/GJ 0.0015 using emission factors for small boiler Beus

Pollutant emissions from shale oil production are 1o 5jcylated implied emission factors (IEF) for
calculated by operators on the basis of natlgnal some pollutant for NFR 1Ala are given in the
methodologies, measurements, or the combined Table 3.17
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Table3.17 NFR 1A1la pollutants IEF, g/total fuels GJ

Year SQ e} TSP PM s Pb
1990 753.5 87.8 590.8 NR 215.8
1995 640.9 99.9 595.4 NR 246.2
2000 666.8 104.4 445.2 61.6 244.9
2005 474.7 94.6 113.4 32.8 240.3
2010 486.9 92.8 92.4 39.8 229.2
2011 430.4 95.8 190.1 76.2 234.8
2012 253.4 88.6 59.7 22.1 225.0
2013 226.7 80.0 82.5 38.3 238.9
2014 277.4 83.9 64.4 255 236.0
2015 246.6 75.9 49.5 25.6 221.0
2016 206.4 72.8 30.6 17.1 223.7
2017 214.5 71.5 31.8 16.2 221.2
2018 156.9 60.3 22.7 12.1 190.8
2019 133.6 68.5 24.2 13.7 81.4

The main impact when it comes to changes in the Narva Power Plants began, and a change in the
IEF in this sector is shown in the change of the IEF was influenced by the distribution of oil shale

situation regarding oil shale power plants as they burned in newand old boilers as, in the case of
are a key source of emissions. At the beginning of electricity production growth, the share of work

the nineties a change in energy supply involving a for old boilers increased. A sharp jump in the TSP

decreae in the consumption of residual fuel oil

and PMs IEF in 2011 resulted from poorly

and natural gas also played a role. After 2004 the operated clearing equipment in the oil shale Baltic
introduction of new technologies in the oil shale Power Plantsée Figure 38).
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Figure3.18Implied emission factors for NFR 1Ala
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Activity Data data concerning fuels. These are the reasons for
the distinction in the data regarding the
consumed oil shale, the operators of which are
represented in the Statistical Office and entered

the Point Sources Information System
(KOTHAS (the data in tonnes are identical, but not
in TJ).

Fuel consumption data from point sources have
been summarised by SNAP codes. Emissions
from the diffuse sources were calculated by using
data on fuel consumption from Energy Balance
(EB), prepared by Statistics Estonia:

Diffuse sources Fuel = EBau#$ fuel _ _

The fuel consumption data in energy and

The main tables of the Energy Balance contain transformation industries are presented in the
summary data for the distri¢teating and Table 3.18 and Figure 3.19. The consumption of
industrial boilers (SNAP 01 and SNAP 03). Fuel g|| fuels by this sector with the exception of
consumption by the manufacturing industry is piomass (mainly woodnd wood waste) has
only shown under final consumption (SNAP decreased across19962019. The biggest
0303) In this case, it is difficult to compare fuel decrease has been in terms of ||qu|d fuel, by
data from the national database (by SNAP) and 97.2%. The consumption of solid fuels decreased
the EstonianEnergy Balance. In order to by about 71.7%, mainly due to a decrease in
determine fuel consumption by diffuse sources, electricity production, but it still remains the main
combined data from two tables were used: fud in this sector (involving mainly oil shale) (see
TFofshz! cbmbodf ! tiff uUlkgueesbo] Biifgithis patisd) tie @dnsudptichv f m!
cz!csbodift!pgluif!fdp ofdaldétlfeased significantly, but combustion of

Discrepancies may occur between energy biomass has grown approximately by eight times.
balance and the poinbwces database in the

Table3.18 Fuel consumption in energy industries in the period 028208)(PJ)

Year Liquid fuels Solid fuels Biomass Gaseous fuels Other fuels
1990 44.09 210.42 2.18 35.81 0.00
1995 12.37 109.09 4.63 14.30 0.00
2000 5.74 94.21 4.77 14.73 0.00
2005 5.20 102.44 5.38 14.25 2.09
2010 3.25 126.99 10.88 12.41 6.65
2011 3.15 129.17 12.59 10.25 0.00
2012 3.17 115.04 14.21 10.28 0.00
2013 3.43 131.57 11.21 8.49 2.24
2014 231 121.71 12.57 7.84 2.39
2015 3.01 95.84 11.84 6.29 2.61
2016 2.63 110.72 13.74 7.43 2.32
2017 2.02 119.91 15.57 6.20 2.22
2018 1.64 126.39 16.47 8.99 2.23
2019 1.25 59.57 18.44 5.65 1.94

Change 1992019, % -97.2 =717 746.1 84.2

Change 2018019, % -23.7 -52.9 11.9 37.2 -12.9
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Table3.19 Shaleoil production in the period of 192@19 (kt)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
372.98 321.62 325.96 367.14 375.42 366.39 408.87 407.04 283.61 187.02 317.02 311.59 363.82 389.04 402.23
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
405.27 440.96 456.54 486.49 518.27 555.45 619.79 653.45 675.13 766.86 1163.71 1133.12 1408.47 1182.22 1271.95
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Table3.20 Oilshale consumption for a@ihale production by different technologies, PJ

Solid Heat Carrier (SHC)
VKG Oil

Gas generators (GGS) Total

e 0w [ oos | v

Narva Lj wjy

1990 3.24 NO NO 3.24 21.56 5.55 27.11 30.35
1995 4.31 NO NO 4.31 20.14 5.35 25.49 29.80
2000 5.86 NO NO 5.86 13.57 5.30 18.87 24.73
2005 8.87 NO NO 8.87 17.78 4.21 21.99 30.86
2010 14.74 2.22 0.20 17.16 21.15 4.10 25.25 42.41
2011 13.39 5.48 0.54 19.41 21.28 3.93 25.21 44.62
2012 15.13 6.00 0.31 21.44 21.18 3.86 25.04 46.48
2013 15.59 6.43 0.18 22.20 21.45 3.96 25.41 47.61
2014 18.76 9.37 0.35 28.48 21.35 4.18 25.53 54.01
2015 23.86 18.61 0.40 42.87 15.36 4.91 20.27 63.14
2016 21.66 23.88 1.50 47.04 571 4.85 10.56 57.60
2017 26.74 24.45 1.65 52.84 15.54 5.39 20.93 73.77
2018 27.26 26.64 1.91 55.81 18.16 5.35 23.50 79.31
2019 28.70 28.06 1.82 58.57 19.19 5.01 24.20 82.78
3.2.2.3. Uncertainty 3.2.2.5. Recalculations

An uncertainty analysis for the stationary In the 2021 submission the following
combustionsector alone (NFRs 1A1, 1A2, and recalculations wegarried out:

1A4) was carried out upon the @0iventory 1 Recalculated emissions of all POPs for

(Chapter 3.2.1.2). 19902018 (NFR 1Ala, 1Alc). The

. reason for the recalculation is the
3.2.2.4. SourceSpecific QA/QC and application of the Tier 2 Guidebook 2019

Verification method

Several QC procedures are used in the framework 1IN~ 2021 reporting year additional

made for NFR 1Aldecause in the

Before usage, data are presenteddmrators, period 19901993, emissions were not
and the data in reports (emissions, fuel used and calculated.

methods of calculations) are verified. The Point
Sources information system consists of

calculation modules on the basis of national
emission factors, and if the operator uses the Improvements
calculation magle, one can be relatively certain
that the received results are correct.

3.2.2.6. SourceSpecific Planned

9 Correction of activity data for the period-1990
2009 (fuel groups);

The data on fuel consumption are then ¢ Recalculation of heavy metals emission from

summarised by SNAP codes and compared to the  oil shale power plants.

statistical energy balance data. There are

difficulties in comparing the consumption of fuel

in actvities. The principle of a database is that,

for example, the industrial boiler is designated

SNAP 03, irrespective of whether the heat is sold

or is used for its own needs.

3Greenhouse Gas Emissions in Esf®882018, National Inventory Report, Submission to the European Commission, Tallinn 2019
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3.2.3.Manufacturing Industries and
Construction (NFR 1A2)

This sector is a key source of &0.2%), PM
(19.1%), PMI(13.1%), TSP (8.5%), PAHs (9.4%),
dioxins (21.7%).

Emissions of all pollutants from the NFR 1A2
sector have decreased across 12009, with

the exception of NMVOC, ammonia, carbon
monoxide and HCB, which can mainly be
explained by the increase in biomass combustion
(see Tables 3.22, 3.24 ). The main rdasahe
decrease in the main pollutants and HM
emissions is the corresponding decréasthe
production of cement and also in an increase in
the efficiency of combustion and cleaning
equipment in the cement production plant. The
other reasons are described below.

Theincrease in emissions MVOC, NHPM s,

BC, PCDD/PCDF, HCB, PAHs@né heavy
metalsas produced by industri@mbustion in
2019 when compared to 2018 is explained by an
increase in wood burning in industrial boilers by
7% (Table 3.24). The decrease in emissions of
other substances due to a decrease in solid fuel
conauumption and cement production.

The main sources of Sémissions from NFR
2B3hwjjjlcfgpsf!3116! x
soojuselektrijaam (the main fuel is generator gas

Table3.21 Manufacturing industries reporting activities

from shale oil production). Before 2000 the power
plant was a part of the shale aibduction
enterprise Kiviter RAS (in the future Viru Keemia
Grupp AS and VKG Oil AS) and units were
classified as being combusti@fated in
manufacturing industries (SNAP 03). Since 2001
the power plant has begun independent activities
as part of the \ir Keemia Grupp AS but,
nevertheless, the main part of energy use was for
technology needs. Since 2006 the power plant
had begun to be used more as a thermal power
plant for heating residential areas and has been
classified as SNAP 0101, with emissions from
this enterprise being reported under an NFR 1A1la.

Therefore, a different SNAP code was the cause
of changes in emissions. A reallocation of
emissions from NFR 1A2giii to NFR 1Ala has not
influenced emissions in 2006 as, during this
period, there was a dease in emissions at the
Baltic power plant. The other important SO
pollution source in this sector is industrial boilers
bu! vif! Ljwjymj! pjm! ti
uses as its fuel oil shale and generator gas.

3.2.3.1. Source Category Description

Manufacturing industries sources category

SR FEFET P EYFE My vob

NFR Description Method Activity data Emissiongactor
1A2a Iron and steel Tier 3 Fuel congumptlon rep.c')'rted by operators, National EF; Measurements
includes in NFR 1A2giii
1A2b Nonferrous metals Tier 3 Reported by operators National EF; Measurements
. ) National methodologies;
1A2c Chemicals Tier 3 Reported by operators National EF: Measurements
) ) National methodologies
1A2d Pulp, Paper and Print Tier 3 Reported by operators National EF: Measurements
Food processing, beverage ) National EF; Measurements;
1A2e and tobacco Tier3 Reported by operators EMEP/EEA Guidebook
N ) National methodologies;
1A2f Nonmetallic minerals Tier 3 Reported by operators National EF: Measurements
Fuel consumption reported by operators; National EF; Measurements;
1A2gvii  Other Tierl/Tier 3 P p y op * Default EMEP/EEA Guideboo

Statistical Energy Balance

2019
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NFRLA2airon and steel include emissions from
processes with contact and combustion plants of
this activity reported by 5 operators. Emissions
are calculated on the basis of measurements, or
the combined method (measurements plus
calculations) is used.

NFRLA2bNonferrous metals include emissions
from processes with contact (secondary lead,
zinc and aluminium production) and combustion
plants of this activity reported by 5 operators.
Emissions are calculated on the basis of
measurements, or the combined method
(measurements plus calculations) is used.

NFRLA2c: Chemicals include emissions from
combustion plants of this activity reported by 6
operators. Emissions are calculated on the basis
of measurements, or the combined method
(measurements plus calculatioss)sed.

NFRLA2d: Pulp, paper and print include

emissions from combustion plants of this activity
reported by 13 operators. Emissions are
calculated on the basis of measurements, or the
combined method (measurements plus
calculations) is used.

NFRLA2e: Food processing, beverages, and
tobacco include emissions from combustion
plants and other stationary equipment of this
activity reported by 52 operators. Emissions are
calculated on the basis of measurements, or the

combined method (measurements plus
calcuations) is used.
NFRLA2f: Nonmetallic minerals include

emissions from all boilers and other processes
with contact in the nanetallic minerals industry:
cement, lime, glass, bricks, and other productions
(SNAP 0301, 0303030326). Data are only from
paint sources (33 operators). Emissions from the
point sources are calculated on the basis of
measurements, national emission factors, or the
combined method (measurements plus
calculations) is used. Emissions of the main
pollutants and heavy metals areudated on the
basis of national emission factors and POPs on
the basis of the EMEP/EEA Guidebook. For
cement production, the HCB and PAHs emissions
are calculated on the basis of measurements.

NFRLA2gviii:Others include emissions from all
boilers in theother manufacturing industry
(excluding NFRs 1A2a1A2f), other processes
with contact: other productions (SNAP 0301,
030326). Data are from point and diffuse sources.
Emissions from the point sources are calculated
on the basis of measurements, natiemassion
factors, or the combined method (measurements
plus calculations) is used. Emissions of the main
pollutants and heavy metals from diffuse sources
are calculated on the basis of national emission
factors and POPs on the basis of the EMEP/EEA
Guidebok.

Table3.22 Pollutans emissions from combustion in manufacturing industries in the period efA1990

NQ NMVOC SQ NH; PMs PMo BC TSP CcoO Pb
1990 5.600 0.620 38.510 0.010 NR NR NR 89.791 6.180 62.460
1995 2.340 0.230 19.510 0.006 NR NR NR 33.610 2.720 25.340
2000 2.470 0.130 10.104 0.055 1.662 2.679 0.426 4.506 4.050 0.804
2005 1.991 0.645 12.168 0.226 2.963 3.468 0.789 4.343 7.874 0.920
2010 1.621 0.659 4.136 0.133 2.139 2.505 0.584 3.156 6.573 0.852
2011 2.397 0.576 4.445 0.138 1.994 2.289 0.531 2.685 6.293 0.699
2012 1.871 0.437 5.097 0.129 1.225 1.326 0.323 1.766 5.334 0.467
2013 2.357 0.769 4.569 0.154 1.786 1.977 0.473 2.278 5.776 0.525
2014 1.973 0.700 4.608 0.132 1.133 1.281 0.303 1.899 4.427 0.603
2015 1.405 0.856 4.915 0.209 2.722 2.906 0.773 3.401 7.417 0.809
2016 1.481 0.623 5.088 0.160 1.461 1.669 0.393 1.897 5.507 0.515
2017 2.114 0.809 5.678 0.254 2.828 3.091 0.793 3.471 9.436 0.880
2018 2.205 0.567 4.794 0.228 1177 1.417 0.310 1.622 6.912 0.651
2019 1.746 0.748 4.518 0.258 1.259 1.360 0.345 1.500 6.569 0.669
Change 1992019, % -68.8 20.7 -88.3 26085 -24.3 -49.2 -19.1 -98.3 6.3 -98.9
Change 2018019, % -20.8 32.1 5.8 12.8 7.0 4.0 11.2 -7.5 5.0 2.7
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Table 3.2 continues

PCCD/F HCB

1990 3.230 0.080 0.500 0.530 2.470 6.070 15.390 0.406 1.773 0.007 0.373
1995 1.310 0.030 0.080 0.049 0.962 2.429 6.514 0.082 0.986 0.007 0.073
2000 0.030 0.010 0.021 0.069 0.040 0.289 0.578 0.106 0.670 0.011 0.110
2005 0.013 0.005 0.034 0.235 0.055 0.334 1247 0.236 0.944 0.027 0.149
2010 0.020 0.005 0.072 0.202 0.090 0.220 1.105 0.215 0.536 0.027 0.108
2011 0.014 0.004 0.054 0.113 0.062 0.164 0.846 0.205 0.557 0.030 0.094
2012 0.016 0.004 0.063 0.102 0.053 0.130 0.489 0.149 0.398 0.022 0.104
2013 0.018 0.003 0.055 0.109 0.048 0.109 0.791 0.210 0.601 0.033 0.094
2014 0.019 0.004 0.080 0.206 0.061 0.172 0.577 0.206 0.553 0.029 0.117
2015 0.023 0.005 0.059 0.169 0.037 0.153 1.388 0.258 0.740 0.037 0.058
2016 0.014 0.004 0.054 0.092 0.028 0.094 0.893 0.225 0.630 0.032 0.047
2017 0.021 0.006 0.036 0.139 0.034 0.140 1570 0.306 1.020 0.045 0.064
2018 0.015 0.015 0.041 0.089 0.029 0.087 0.401 0.281 0.909 0.041 0.065
2019 0.015 0.015 0.038 0.074 0.043 0.089 0.973 0.305 0.995 0.045 0.061
Change 199R019, % -99.5 81.2 -92.3 -86.1 -98.3 -98.5 937 -249 439 533.1 83.7
Change 2018019, % 3.4 0.1 -7.3 -17.6 49.3 1.6 1424 85 9.4 8.8 6.8

3.2.3.2. Methodological Issues

data on fuel consumption from Energy Balance Results are described in chapter 8.
(EB), prepared by Estonian Statistics:

Diffuse sources Fuel = EBauS$ fuel

Guidebook 2019 Tier 2 emission factors (Table

3.15Chapter 3.2.2)2It should be noted that in
Fuel consumption data from point sources have previous reports, the emission®AHsand B

been summarised by SNAP codes. Emissions were overestimatedbut the emissions of
from the diffuse sources were calculated by using PCDD/PCDF and H@®®&re underestimated

Table 3.23.

The main tables of the Energy Balance contain

summary data for the district heating and rgpje323NFR 1A2 pollutants IEF, g/total fuels GJ
industrial boilers (SNAP 01 and SNAP 03). Fuel

consumption by the manufacturing induistry
under

only  shown

SNAP) and the Estonian Energy Balance. In order.

to determine fuel

sources, combined data from tvablés were
vtife; ! TFofshz! cbmbodf ! t bofaf udbh b oyl T zpsot

final

Implied emission factors (IEF) for some
pollutants for sector 1AZeapresented in the

consumption
(SNAR303). In this case, it is difficult to
compare fuel data from the national database (by

consumption by diffuse

pg!gvfm!lcz!csbodi ft! pg! wdisf | B3ekdp o p4n z U287

Emissions from PS and diffuse sources have been
calculated according to national emission factors

and fuel consumption, or on the basis of
measurements. Emissifactors are presented in

Chapter 3.2.2.2.

Accordance with the TERGuirementgllPOPs

ear SQ (\[e} TSP PMs
1990 1,359.6 197.7 3170.1 NR
1995 1463.3 1755 2520.8 NR
2000 841.8 205.9 375.6 138.5
2005 632.9 111.3 303.8 224.3
2010 267.8 104.9 204.4 138.6
2011 290.0 156.4 175.2 130.1
2012 330.7 121.4 114.6 79.5
2013 3154 162.7 157.3 123.4
vvBquj po!
183.0
2016 379.6 110.5 141.6 109.0
2017 315.9 117.6 193.1 157.3
2018 286.2 131.7 96.9 70.2
2019 256.7 99.3 85.3 71.6

The main impact on the IEF decrease in the period
of 19962000 was exerted by changes on the
enterprise for cement productigorimarily the

emissions have been recalculated for the period
199G62018. The recalculation entail the use of

Return to the Table of Contents
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new technologies. In addition, a change of Details on fuel consumptitly manufacturing
structure in the fuel consumed in this sector in industriesare presented in the Table 3.24, Figure
general was also to blame, with a growth in the 3.223.23.

consumption of natural gas and biomass exerting

an impact (see Figure 3.21 and Table 3.24).
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Figure3.21Implied emission factors for NFR 1A2
Table3.24 Fuel consumption by manufacturing industries in the period c20#90
Year Liquid fuels Solid fuels Biomass Gaseous fuels Other fuels
1990 19.24 6.47 0.26 2.35 NA
1995 8.81 3.34 0.17 1.01 NA
2000 2.70 3.17 1.49 4.64 NA
2005 2.32 2.93 6.10 5.14 2.73
2010 1.76 3.88 4.66 4.47 0.67
2011 2.06 453 3.74 4.39 0.60
2012 1.86 3.29 4.58 4.60 1.07
2013 1.06 4.26 4.15 4.33 0.69
2014 1.07 4.18 5.10 4.23 0.00
2015 1.03 2.33 7.05 3.54 0.92
2016 1.25 1.90 4.47 4.80 0.99
2017 0.99 2.69 8.51 4.46 1.33
2018 1.00 3.16 7.83 3.59 1.18
2019 1.11 2.94 8.37 4,17 1.01
Change 1992019, % 94.24 54.60 3157.74 77.16
Change 2018019, % 11.2 6.9 7.0 16.0 -14.1
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Figure3.22 Fuelconsumption by manufacturing industries in the period of2l490

m |iquid fuels

= Solid fuels

= Biomass
Gaseous fuels

Other fuels

Figure3.23 Distribution of fuel consumption in manufacturing industries in 1990 &hd 201

3.2.3.3. SourceSpecific QA/QC and calculation module, one can be relatively certain

e L. that the received results are correct.
Verification

The data on fuel consumption are then
Several QC procedures are used in the frameworksummarised by SNARles and compared to the
of inventory preparation. statistical energy balance data. There are
difficulties in comparing the consumption of fuel
in activities. The principle of a database is that,
for example, the industrial boiler is designated
SNAP 03, irrespective of whether ¢a¢ is sold
or is used for its own needs.

Before usage, data are presented by operators,
and the data in reports (emissions, fuel used and
methods of calculations) are verified. The Point
Sources information dgsn consists  of
calculation modules on the basis of national
emission factors, and if the operator uses the

Return to the Table of Contents
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3.2.3.4. Recalculations

In the 2021 submission the

recalculations were carried out:

following

1 NFR 1A2a. Additionally calculated Cd and Hg
emissions for the years 2010, 2016.

1 NFR 1A2b. Additionally calculated CdCHg
Ni and Zn emissions for the years ZII®;
20152018.

1 NFR 1A2c. Additionally calculated Cd and Hg
emissions for the years 2012; 220438.

1 NFR 1A2f. Additionally calculated Hg
emissions for the years 20e2005; As
emission for 2005.

3.2.4.Nonlndustrial Combustion
(NFR 1A4)

3.2.4.1. Source Category Description

NFR 1Adsectors include emissions from the
small combustion plants wused in the
Commercial/lnstitutional, Residential sectors and
Agriculture/Forestry/Fisheri@able 3.25)

The norndustrial combustion sector is a key
source of CO (48.9%), .PM35.8%), P
(23.7%), TSP (17.1%), « N©8.2%), NMVOC

1 NFR 1A2gviiRecalculated emissions of all
POPs for 1992018. The reason for the
recalculation is the application of the Tier 2
Guidebook 2019 method and given in Chapter
8.

1 NFR 1A2gviii. Emission of, 3€allocated
from NFR 2A6 for 2001 and from NFR 2B10a
for the yess 2001, 2063004.

3.2.3.5. SourceSpecific Planned
Improvements

1 Review of the substances emission and

bduj wjuz! eb8bA2figps! OGSt

The main source of pollution inside this sector is
residential stationary, which contributes to over
40% of final energy consumption in Estonia, with
the largest share img consumed by building.
The volume of biomass consumption in this
sector increased by about three times in
comparison with the 1980

During the 1992019 period, the emission of
some pollutants from thégctor have decreased,
and some pollutants suab NQ NH, Cd, Cr, Zn,

and HCB, have increased due to an increase in
wood combustion and higher waadissions

(13.5%), some heavy metals and POPs emissions.factors for these substance (see Table 3.26).

Table3.25 Nonindustrialcombustion activities

NFR Description

1A4ai Commercial / institutional: Stationary

Method

Tier 1/Tier 3

Emissions factor

National EF;
Measurements; Default
EMEP/EEA Guidebook
2019

Activity data

Fuel consumption reported
by operators; Energy balan
of Statistics Estonia

1A4bi Residential: Stationary plants

Tier 2

National EF; Default
EMEP/EEA Guidebook
2019

Energy balance of Statistic:
Estonia

1A4ci Agriculture/Forestry/Fishing: Stationary

Tier 1/Tier 3

National EF;
Measurements; Default
EMEP/EEA Guidebook
2019

Fuel consumption reported
by operator€Energy balance
of Statistics Estonia

NFRLA4aEci: Commercial / institutional:
Stationary and Agriculturd=orestry/ Fishing:
Stationary includes pollutant emissions from
combustion processes in this sector. Data are
from point and diffuse sources. Emissions from

Return to the Table of Contents

the point sources are calculated on the basis of
measurements, national emission factors, or the
combined mébd (measurements plus

calculations) is used. Emissions of the main
pollutants and heavy metals from diffuse sources
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are calculated based on national emission factors NFR 1A4bResidential: Stationary paimiclude
and POPs on the basis of the EMEP/EEA pollutant emissions data from diffuse sources.
Guidebook.

Table3.26 Pollutant emissions from combustion in4ratustrial sector in the period of 195M9

[\[@] NMVOC SQ NH; PM s PMy BC TSP CO Pb
Year
kt t
1990 5.015 5.897 8.450 0.046 NR NR NR 5.810 75.898 3.026
1995 10.205 8.123 3.547 0.072 NR NR NR 5.973 130.376  3.152
2000 8.452 6.189 2.708 0.073 4.317 4.589 1.624 5.115 104.058 3.303
2005 6.152 4.409 1.460 0.064 3.459 3.812 1.240 4.612 77.223 2.843
2010 7.441 5.056 0.751 0.084 3.496 3.681 1.361 4.146 94.445 2.867
2011 6.154 4.175 0.688 0.067 3.002 3.167 1.133 3.530 78.482 2.791
2012 6.301 4.174 0.685 0.065 2.871 3.012 1.110 3.393 80.163 2.803
2013 5.791 3.892 0.672 0.074 2.860 2.999 1.060 3.316 74.979 2.842
2014 5.543 3.658 0.607 0.084 2.579 2.711 0.986 3.034 71.682 2.780
2015 5.283 3.449 0.469 0.078 2.589 2.719 0.982 3.030 68.258 2.776
2016 5.426 3.518 0.506 0.084 2.785 2.973 1.051 3.445 70.468 2.880
2017 5.361 3.462 0.417 0.093 2.801 2.948 1.069 3.280 70.146 2.833
2018 5.252 3.321 0.591 0.086 2.449 2.585 0.970 2.906 68.669 2.803
2019 5.049 3.155 0.582 0.090 2.280 2.404 0.894 2.693 64.950 2.779
Change 1992019, % 0.7 -46.5 93.1 94.8 -47.2 -47.6 -45.0 53.7 -14.4 8.2
Chang@0182019, % -3.9 5.0 -1.5 4.4 6.9 -7.0 7.9 7.3 5.4 0.8

Table 3.26 continues

PAHs
total

PCCD/F HCB PCB

1990 0.142 0.080 0.083 0.316 0.232 0.945 4561 7.307 5.407 0.095 1.181
1995 0.276 0.083 0.077 0.395 0.164 0.481 8.394 9.027 3.482 0.238 0.405
2000 0.273 0.085 0.076 0.391 0.138 0.499 7.660 6.672 2.364 0.206 0.241
2005 0.238 0.069 0.080 0.441 0.121 0.336 6.933 4.567 1.756 0.160 0.239
2010 0.307 0.071 0.070 0.473 0.139 0.133 9.509 4.725 1.437 0.205 0.081
2011 0.275 0.071 0.065 0.401 0.117 0.093 8.196 3.861 1.247 0.173 0.091
2012 0.288 0.072 0.067 0.414 0.124 0.085 8.635 3.924 1.250 0.181 0.085
2013 0.281 0.072 0.060 0.399 0.115 0.072 8.422 3.545 1.166 0.173 0.086
2014 0.290 0.075 0.065 0.392 0.111 0.068 8.171 3.324 1.065 0.170 0.072
2015 0.274 0.071 0.060 0.386 0.107 0.072 8.007 3.052 0.944 0.163 0.048
2016 0.289 0.071 0.069 0.451 0.121 0.121 8.528 3.010 0.976 0.169 0.044
2017 0.290 0.071 0.060 0.421 0.114 0.089 8.682 2925 0.976 0.170 0.027
2018 0.291 0.071 0.071 0.418 0.119 0.076 8.702 2.820 0.922 0.169 0.022
2019 0.281 0.071 0.079 0.389 0.115 0.083 8.352 2.600 0.865 0.161 0.018
Change 1999019, % 98.4 -11.9 -5.0 23.3 -50.3 -91.2 831 644 -840 70.4 -98.5
Chang€0182019, % -3.4 0.4 105 -6.9 -3.4 9.3 4.0 -7.8 6.2 4.4 -20.5

3.2.4.2. Methodological Issues Diffuse sources: Fuel = EB-fla8lfuel

_ _ _ Emissions from PS and diffuse sources have been
Fuel consumption details from point sources ;o jated according to national emissions
(NFR 1A4ai and 1a4ci) have been summarised by, o5 and fuel consumption, or on the basis of

SNAP codes. Emissions fr‘om the diffuse sources measurements. Emissions factors are presented

were calculated by wusing data on fuel in Chapter 3.2.2.2.

consumption from the Energy Balance (EB), which

was prepared by Statistics Estonia: The calculation of main pollutants and POPs
emissions for the residential stationary

Return to the Table of Contents
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combustion sector was achieved by the use of In accordance with the TERT recommendations,
national factoréor wood burning defined within  this year submission calculations of heavy metals

ui f! gspkfdu! TUIi f! Hf of vemissidhg foom fthe byrnme of \pasté ilVigioves !
Range Transboundary Air Pollution on Persistent were made in addition. For calculations were used
Pshbojd! Qpmmvubout ! Qs p engsdignnidctdre af gGoiglebookd 2019/ Chxpferu i j o
the project, measurements for various types of 5.C.1.a Municipal waste incineration, talde 3

burning installations (stoves, singtsehold (see Table 3.30). This has led to a significant
boilers, open fireplaces) were carried out and increase in heavy metal emissions in this sector,
average values were defined. Measurements especially lead

were also made for conventional and advanced
stoves and boilers. Emission factors are shown in
Table 3.29. For the calculation of heavy metals
emissions frm wood combustion and POPs and
HMs from other fuels were used as emission
factors for the new EMEP/EEA Guidebook 2019
and these are presented in the Table 3.27 and
Table 3.28.

The NGO Estonian Chimney Court, believes that in
addition to paper and paperboard packaging,
diapers, sanitary napkins, various plastic
packaging, shoes, clothes, and other residues are
burned in domestic stoves. Thanks to growing
awareness and new teohwgy, waste burning in
households shows a downward trend. People
should be motivated not to burn waste as heaters
Calculations of emissions of POPs from the used in such a way will wear faster and
burning of waste in stoves were miadeldition. maintenance and repair are expensive.

Emission factors were also defined within the _ i _
gspkSfrdu!lutmjl ftu! bmmjl "b'sueist'{natefd {{;%t ?pﬁ)rj%(l‘ran%teolyﬁ O/Q/Oé Rm{a{?!
fsbmevwbuf! wtmjtvyiv! t taqgstehl?lp“sbr;}.aour];nb/v? fe (?Ef‘? 'Jl'aulef 3'3§)VIE uf!
jowfouvvsj! nf ulpsee Jabld u f .Y“'%'?’tsbf’ 998 gl%rer%th%t 9r°W”?9 aware esg femd
3.30). Data on the amount of the burned waste continuous notification concerning the quantities

were obtmed on the basis of the Statistics of waste incinerated will assist in its downward

Estonia questionnaire (see Table 3.34). end.
Emissions are included in sector 1A4bi.

Table3.27 Main pollutant emission factors for NFR 1A4bi (Tier 2 EMEP/EEA Guide®)ook 201

Solid fuels (not biomass) Liquid fuels

Conventional Fireplaces,

Pollutant Unit  stoves, fireplaces Advanced  Small boilers S Small boilers  saunas, Small boilers
saunas, outdoor stoves (<=5KW,) (<=50 kW outdoor (<=50 kW
heaters (average heaters

NG g/GJ 80 150 158 34 69 60 42
SQ g/GJ 700 450 900 138 79 0.3 0.3
NH g/GJ 0.3 NA NA NA NA NA NA
NMVOC g/GJ 600 300 174 1.2 0.17 2 1.8
CO g/GJ 5,000 2,000 4,787 111 3.7 30 22
TSP g/GJ 425 250 261 2.2 15 2.2 0.2
PMo g/GJ 390 240 225 2.2 15 2.2 0.2
PM:s g/GJ 390 220 201 2.2 15 2.2 0.2
BC g/GJ 30.634 14.08 12.864 0.286 0.059 0.119 0.011
Pb mg/GJ 100 100 200 0.012 0.012 0.0015 0.0015
Cd mg/GJ 1 1 3 0.001 0.001 0.00025 0.00025
Hg mg/GJ 5 5 6 0.12 0.12 0.1 0.1
As mg/GJ 15 15 5 0.002 0.002 0.12 0.12
Cr mg/GJ 10 10 15 0.2 0.2 0.00076 0.00076
Cu mg/GJ 20 15 30 0.13 0.13 0.000076 0.000076
Ni mg/GJ 10 10 20 0.005 0.005 0.00051 0.00051
Se mg/GJ 2 2 2 0.002 0.002 0.011 0.011
Zn mg/GJ 200 200 300 0.42 0.42 0.0015 0.0015
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Solid fuels (not biomass) Liquid fuels

Conventional Fireplaces,

Pollutant Unit  stoves, fireplaces Advanced  Small boilers Stoves  Small boilers  saunas,  Small boilers
saunas, outdoor stoves (<=5%KW:) (<=50 kW) outdoor (<=50 kW)
heaters (average heaters

PCBs “hot 170 170 170

PCDD/F ng/GJ 1,000 500 500 10 1.8 15 15
B(a)p mg/GJ 250 150 270 0.08 0.08 0.00056 0.00056
B(b)f mg/GJ 400 180 250 0.04 0.04 0.00084 0.00084
B(k)f mg/GJ 150 100 100 0.07 0.07 0.00084 0.00084
1(1,2,d)p mg/GJ 120 80 90 0.16 0.16 0.00084 0.00084
HCB “hot 0.62 0.62 0.62

Table3.28 HMs and PCBs emission factors for woahbustion for NFR 1A4bi (EMEP/EEA Guidebogk 201

Biomass
; Conventional stoves,
Pollutant ot fireplaces, saunas, Small boilers (<=%W,) AdvanceFi SIIES L Pellet stoves and boiler|
outdoor heaters (averag 2l
Pb mg/GJ 27 27 27 27
Cd mg/GJ 13 13 13 13
Hg mg/GJ 0.56 0.56 0.56 0.56
As mg/GJ 0.19 0.19 0.19 0.19
Cr mg/GJ 23 23 23 23
Cu mg/GJ 6 6 6 6
Ni mg/GJ 2 2 2 2
Se mg/GJ 0.5 0.5 0.5 0.5
Zn mg/GJ 512 512 512 512
PCBs "hOHI 0.06 0.06 0.007 0.01

Table3.29 Main pollutants and POPs national emission factors for NFR 1A4bi (wood combustion)

Biomass
Pollutant Conventional Advanced Conventipnal Adv_anced smal Wood briquette Wood pellet
stoves, stoves small boilers boilers (<=35 stoves and stoves and
fireplaces (<=35 kW) kW) boilers boilers
NG g/GJ 140.41 117.582 2,382.816 74.512 176.21 45.875
SQ g/GJ 11 10.91 26.647 11 10.89 12.34
NH; g/GJ 2.629 2.629 9.869 0.308 2.497 0.933
NMVOC g/GJ 66.763 60.625 1,851.82 57.883 204.556 2.28
CO g/GJ 3,295.845 2,574.958 24,264.87 758.454 4032.213 269.283
TSP g/GJ 275.217 26.81 341.703 10.681 792.251 26.651
PMo g/GJ 257.627 24.153 310.639 9.71 720.228 23.986
PMs 0/GJ 249.935 23.996 295.107 9.224 684.217 22.786
BC g/GJ 120.702 11.436 140.638 4.396 326.075 10.859
PCDD/F ng/GJ 161.9 8.8 15.025 0.4696 6.5 1.9
B(a)p mg/GJ 37.9 1.185 489.008 0.037 2.942 3.381
B(b)f mg/GJ 28.5 0.891 433.051 0.028 2.212 1.994
B(k)f mg/GJ 18.2 0.569 358.864 0.018 1.413 1.098
1(1,2,2d)p mg/GJ 28.1 0.878 591.64 0.027 2.181 2.137
HCB “"hOHK 17.104 8.341 8.333 0.261 5.217 1.288
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Table3.30 National pollutants emission factdfer
HMs2 Guidebook 2019)r the waste combustian
stoves

consumption aftet995 (see Table 3.32, Figure
3.253.26). A sharp increase in the IEF gahD
a decrease in 9@ explained by it. #rther

Pollutant Unit Emission factor decrease of NQEF is explained by a change in
NQ g/GJ 224.593 the share of conventional and advanced
iQ ggj 1396?79 technologies for wood burning in residential
N:Ahvoc g/G 3 19'0_561 sector (the share of new equipment grows every
co g/GJ 2,795.054 year) (see Figure 3.24).
TSP g/GJ 1,167.613 _
PV 9/GJ 1,061.466 In2019,an decrease in the IEF of ,SRQ and
PMs g/GJ 1,008.393 particulateswas caused by a increase in the
BC 9/GJ 77.349 share ofhatural gadurnedanddecrease in the
PCDD/PCDF “hOHK 0.055 consumption dfiomass.
B(a)p " hOHK 10,428.571
BO) hOHK 10.557.619 Table3.31 NFR 1A4 pollutants IEF, g/total fuels GJ
B(k)f hoHK 4,566.167
1(1,2,2d)p “"hOHK 5,637.013 Year SQ \[e} TSP PMs
HCB “hOHK 35.943 1990 389.0 230.9 267.5 NR
1995 162.9 468.7 274.4 NR
. L. 2000 128.1 399.8 242.0 204.2
Implied emission factors (IEF) for some 2005 725 3055 2291 1718
pollutants for sector 1A4 are presented in the 2010 27.3 270.6 150.8 127.1
Table 3.31 2011 28.2 252.1 144.6 123.0
2012 27.1 249.2 134.2 1135
The main impact on the change of IEF in this 2013 28.1 242.4 138.8 119.7
sector is the exerted change of the situation 2014 253 2307 126.3 107.3
regarding residual stationary as it is a main 2015 20.5 2308 1824 1131
source of pollution inside the +odustrial 2016 213 2285 1450 172
2017 17.0 219.0 134.0 114.4
sector. At the beginning of the 1990s this involved ~— 515 24.9 2215 1226 103.3
a change in energypgly, involving a decrease in 2019 236 205.0 109.4 926
the consumption of solid fuel, mainly coal and
peat, and the significant growth of wood
500
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0
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Figure3.24 Implied emission factors for NFR 1A4

Activity Data
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TSP PM2.5

The fuel consumption figures for the -non
industrial stationary combustion sector are
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presentedin Table 3.32 and Figure 3.25. The increased by about 200% and 115%. The
consumption of liquid and solid fuelaifly coal distribution of fuel consumption rates in 1990 and
and peat) has decreased across T9H®,by 2019 are shown in Figure 3.26.

about79.5% and 98.5% respectively. At the same

time, wood burning and natural gas consumption

Table3.32 Fuel consumption in ndmdustrial combustion plants in the period of 22809 (PJ)

Year Liquid fuels Solid fuels Biomass Gaseous fuels Other fuels
1990 6.05 6.95 5.68 2.72 0.32
1995 1.75 2.37 15.20 2.01 0.44
2000 2.47 1.41 14.36 2.42 0.48
2005 1.21 1.41 12.90 4.17 0.44
2010 1.30 0.48 18.57 6.59 0.56
2011 1.00 0.53 15.93 6.55 0.40
2012 1.08 0.50 16.78 6.52 0.40
2013 0.71 0.51 16.46 5.81 0.40
2014 0.74 0.42 16.68 5.78 0.40
2015 0.76 0.29 16.11 5.29 0.44
2016 0.84 0.26 17.02 5.22 0.40
2017 0.85 0.16 17.71 5.36 0.40
2018 1.09 0.11 17.67 4.43 0.41
2019 1.24 0.10 17.02 5.85 0.41
Change 1999019, % -79.5 98.5 199.8 115.0 26.6
Change 2018019, % 13.7 -4.7 3.7 32.0 0.4
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Figure3.25 Fuel consumption by nordustrial combustion plants in the period of 22909
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Figure3.26 Distribution of fuel consumption in Andustrialcombustion sector in 1990 and 201

Fuel consumption figures by residential each nosndustrial sector in 2019. It should be
stationary sector are presented in Table 3.33. noted that the domes8ector is the main source
Figure 3.27 shows fuel consumption levels for of wood burning.

Table3.33 Fuel consumption in residential combustion plants (NFR 1A4bi) in the perio@2 1) )

Year Liquid fuels Solid fuels Biomass Gaseous fuels
1990 3.464 6.715 5.093 2.382
1995 0.358 2.332 15.007 1.997
2000 0.876 1.248 13.888 1.769
2005 0.390 0.980 12.342 1.883
2010 0.349 0.361 17.728 2.299
2011 0.392 0.448 15.263 2.164
2012 0.349 0.412 16.297 2.317
2013 0.306 0.412 15.644 2.189
2014 0.351 0.342 15.552 2.186
2015 0.397 0.215 15.133 2.065
2016 0.446 0.081 16.068 2.423
2017 0.404 0.088 16.346 2.319
2018 0.358 0.044 16.500 2.302
2019 0.389 0.050 15.842 2.418
Change 1999019, % -88.783 -99.257 211.054 1.499
Chang@0182019, % 8.7 13.4 4.0 5.0
100%
80%
60%
40%
20%
0%
Liquid fuels Solid fuels Biomass Gaseous fuels

m Commercial/institutional ® Residential © Agriculture/Forestry/Fishing

Figure3.27 Fuel consumption by nordustrial sectors in 201

Return to the Table of Contents

121



Estonian Informative Inventory Report 2021

Table3.34 Amount of waste incinerated in domestic stqt@mes)

Year Amount of waste

1990 16,757.789
1995 22,886.049
2000 24,996.018
2005 19,764.689
2010 20,701.470
2011 20,980.553
2012 21,270.634
2013 21,501.930
2014 21,431.000
2015 21,389.500
2016 21,430.500
2017 21,456.489
2018 21,531.296
2019 21611445

3.2.43. SourceSpecific QA/QC and

Verification

Several QC procedures are used in the framework3 2 45 SourceSpedfic Planned

of inventory preparation.

Before usage, data are presented by operators,

and the data in reports (emissions, fuel used and Review of the activity data for the waste
incineration in domestic sector.

methodsof calculations) are verified. The Point
Sources information system consists of
calculation modules on the basis of national
emission factors, and if the operator uses the
calculation module, one can be relatively certain
that the received results are eotr

The data on fuel consumption are then
summarised by SNAP codes and compared to the
statistical energy balance data. There are
difficulties in comparing the consumption of fuel
in activities. The principle of a database is that,
for example, the industl boiler is designated
SNAP 03, irrespective of whether the heat is sold
or is used for its own needs.

3.2.44. Recalculations
The recalculation for NFR 1A4bi was carried out

in this reporting year:

I The emissions of all substanfmsesidential
sector(NFR 1A4biyererecalculated for the
period 199Q018. The reasons are given in
Chapter 8

Return to the Table of Contents

The emissions ®fOPgor NFR 1A4ai and 1A4ci
wererecalculated for the period 198@I8. The
reasons are given in Chapter 8.
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3.3.

3.3.1.0verview of the Sector

Transport

description  of
emission factors and emissions is given in each
subsectorTable 3.3gives an overview of all the

transport sectors and the methodologies used for

In this chapter the trends and shares in emissions Ccalculating emissions from the transport sector.

of the different source categories within the

transport sector

are described. A detailed

Table3.35Transport sector reporting activities

methodology,

NFR Source Description Method Emissions
1A2gvii  Mobile combustion in Mobile combustion in manufacturing industri Tier 2 NQ, NMVOC, NH
manufacturing industries and  and construction land based mobile machin PM s PMo, TSP, BC,
construction (e.g. rollers, asphalt pavers, excavators, cra CcO
tractors, othr industrial machinery) Tier 1 SQ, Pb, Cd, Cr, Cu, N
Se, Zn, B(a)p, B(b)f,
PAHs total
1A3aiii(i)  International and Civil aviation Activities include all use of aircraft (jets, Tier 2 NG, NMVOC, SO
(LTO) turboproppowered and piston engine aircraft PM s PMo, TSP, BC,
helicopters) consisting passengers and freig CcO
transport
1A3aii(ii) International and Civil aviation Activities include all use of aircraft consisting Tier 1 NQ, NMVOC, §0
(Cruise) passengers and freight transport PM s PMo, TSP, BC,
CO
1A3biiv  Road transport Road transport includes use of vehicles with Tier 3 NQ, NMVOC, SINH,
combustion engines: passenger cars, light ¢ PM s PMo, TSP, BC,
vehicles, heavy duty trucks, buses and CO, Pb, Cd, Hg, As, (
motorcycles Cu, Ni, Se, Zn, PCDL
B(a)p, B(b)f, B(K)f,
1(1,2,%d)p, PAHs
total, HCB, PCBs
1A3bv  Road transport: Gasoline Fuel evaporation from automobiles Tier 3 NMVOC
evaporation
1A3bvi  Automobile tyre and brake wee¢ PM, heavy metal and PAHs emissions from Tier 3 PMs PM,, TSP, BC,
automobile tyre and brake wear Pb, Cd, Hg, As, Cr,C
Ni, Se, Zn, B(a)p, B(kt
B(k)f, 1(1,2;8d)p,
PAHSs total
1A3bvii  Road transport: Automobile ro: PM emissions from road abrasion Tier 1 PMs PMo, TSP, BC
abrasion
1A3c Railways Railway transport operated by steam and di Tier 1 NQ, NMVOC, SINH,
locomotives PM.s, PMo, TSP, BC,
CO, Cd, Cr, Cu, Ni, S
Zn, B(a)p, B(b)f, B(k)1
1(1,2,2cd)p,PAHs total
1A3dii  National navigation (Shipping) Merchant ships, passenger ships, technical Tier 1 NQ, NMVOC, O
ships, pleasure and tour ships and other inle PM s, PMo, TSP, BC,
vessels CO, Pb, Cd, Hg, As, (
Cu, Ni, Se, Zn, PCDLC
B(a)pB(b)f, B(K)f,
1(1,2,d)p, PAHs
total, HCB, PCBs
1A4aii  Commercial/Institutional: Mobil Commercial and institutional land based mo Tier 2 NQ, NMVOC, NH
machinery. PMs PM,, TSP, BC,
This source category includes 1A5b Other, CcO
Mobile- Military sector Tier 1 SQ, Pb, Cd, Cr, Cu, M
Se, Zn, B(a)p, B(b)f,
PAHs total
1A4bii  Residential: Household and Household and gardening sector includes Tier 2 NQ, NMVOC, NH

Return to the Table of Contents

gardening (mobile)

various machinery: lawn mowers, wood split
lawn and garden tractors etc.

PM s, PM,, TSP, BC,
CcO

activity data,
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NFR Source Description Method Emissions
Tier 1 SQ, Pb, Cd, Cr, Cu, M
Se, Zn, B(a)p, B(b)f,
PAHs total
1A4cii  Agriculture/Forestry/Fishing:-O Land based mobile affad vehicles and other Tier 2 NQ, NMVOC, NH
road vehicles and other machinery useid agriculture/forestry sector PM s PMo, TSP, BC,
machinery (agricultural tractors, harvesters, combines ¢ CcO
Tier 1 SQ, Pb, Cd, Cr, Cu, M
Se, Zn, B(a)p, B(b)f,
PAHs total
1A4ciii  Agriculture/Forestry/Fishing:  National fishing sector covers emissions froi Tier 1 NQ, NMVOC, O
National fishing fuels combusted for inland, coastal and-dee PM s PMo, TSP, BC,
sea fishing CO, Pb, Cd, Hg, As, (

Cu, Ni, Se, Zn, PCDL

B(a)p, B(b)f, B(K)f,

1(1,2,%d)p, PAHs

total, HCB, PCBs

1A3di(i) International maritime navigatic Vessels of all flags that are engaged in Tier 1 (cruise); NQ, NMVOC, SO
international watdsorne navigation Tier 3 (hotelling PMy5, PMo, TSP, BC,
maneuvering) CO, Pb, Cd, Hg, As, (
Cu, Ni, Se, Zn, PCDC

B(a)p, B(b)f, B(K)f,

1(1,2,d)p, PAHs

total, HCB, PCBs

The transport sector is a major contributor to Recalculations have been made for the following
national emissions. The transport sector includes sectors: industrial machinery (1A2gvii), road
road transport which is the largest and most transport (1A3hiii), railways (1A3c), national

important emissiorsource (Figure 3.28The navigation (1A3dii), commercial machinery (NFR
share of mobile sources imtal national 1A4aii), household and gardening machinery
emissions in 201%vas the following: N@ (NFR 1A4bii), agricuibmachinery (NFR 1A4cii),

38.%%, B@ 13.6%, C@ 12.9% and NMVOZ national fishing (NFR 1A4ciii) and international

8.%%. The share of other pollutants is not so maritime navigation (2A3di(i)) sector.
significant. Emissions of most compounds have Recalculations entail using the new COPERT 5
decreased throughout the time series, mainly due program to calculate emissions from road
to the stricter emission standards for road transport, updated activity data and emission
vehicles. The emissions of nitrogen oxides have factors, which all led to a change in total
decreased compared to 1989 75.06. The emissions. A detailed overview is given in each
emissions of NMVOC and CO from the transport transport subsector and in Chapter 8.

sector have decreased Byt.0% and89.0%
respectively since 1990. The trend of the
emissions of these categories is given in Figure
3.29 and Table 3.36.

In addition, information on which transport

sectors include the condensable component of

PMo and PMs can be found in Appendix 1

1 Anbsz!Jogpsnbuj po! po! Dpo«
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Figure3.28NQ, NMVOC and CO emission shares in the transport sector8 in 201
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Figure3.29NQ, NMVOC and CO emissions from the transport sector in the period-2010990
Table3.36 Total emissions from the transport sector in the period of2@180
NG NMVOC SQ NH; PM.s PMo TSP BC co
Year
kt
1990 38.771 21.327 6.891 0.019 NR NR 2.464 NR 153.613
1995 20.284 11.878 3.639 0.026 NR NR 1.110 NR 66.839
2000 20.079 11.286 3.144 0.096 0.936 1.026 1.134 0.464 72.201
2005 19.902 6.354 0.381 0.199 0.933 1.048 1.186 0.489 44.455
2010 15.981 3.981 0.128 0.203 0.709 0.831 0.977 0.389 28.576
2011 14.924 3.357 0.067 0.195 0.679 0.804 0.954 0.368 24.218
2012 14.326 3.302 0.031 0.184 0.649 0.776 0.929 0.355 23.669
2013 12.976 2.839 0.028 0.159 0.589 0.713 0.862 0.321 19.790
2014 12.934 2.467 0.031 0.151 0.583 0.709 0.860 0.313 18.598
2015 12.436 2.343 0.033 0.154 0.566 0.695 0.850 0.301 18.125
2016 11.230 2.353 0.031 0.153 0.529 0.661 0.820 0.272 21.501
2017 10.870 2.156 0.036 0.146 0.514 0.650 0.813 0.259 20.449
2018 10.497 1.950 0.036 0.139 0.507 0.648 0.816 0.254 16.163
2019 9.681 1.917 0.031 0.142 0.485 0.627 0.797 0.237 16.892
Trend 1992019, %  -75.0 91.0 99.6 660.6 48.2 38.9 67.6 -49.0 89.0
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Table 3.36 continues

1990 78.074 0.005 0.007 0.004 0.122 2.745 0.061 0.006 1.190
1995 24.412 0.002 0.004 0.002 0.065 1.401 0.024 0.002 0.585
2000 4.983 0.002 0.004 0.002 0.069 1.493 0.026 0.002 0.614
2005 2.130 0.003 0.005 0.003 0.091 1.964 0.035 0.003 0.841
2010 0.285 0.003 0.005 0.003 0.096 2.087 0.036 0.004 0.882
2011 0.289 0.003 0.005 0.003 0.099 2.134 0.031 0.003 0.889
2012 0.296 0.003 0.005 0.003 0.100 2.168 0.030 0.003 0.903
2013 0.284 0.002 0.004 0.003 0.098 2.099 0.028 0.003 0.872
2014 0.265 0.003 0.005 0.003 0.101 2.193 0.032 0.004 0.924
2015 0.270 0.003 0.005 0.003 0.104 2.253 0.033 0.004 0.950
2016 0.299 0.003 0.005 0.003 0.106 2.272 0.032 0.004 0.955
2017 0.308 0.003 0.005 0.003 0.109 2.339 0.034 0.004 0.986
2018 0.294 0.003 0.005 0.003 0.113 2.434 0.034 0.004 1.029
2019 0.306 0.003 0.005 0.004 0.114 2.462 0.033 0.004 1.036
Trend 199@019%  -99.6 -45.8 -30.2 -19.2 6.7 -10.3 -46.0 37.1 -12.9

Table 3.36 continues

PCDD/F B(a)p B(b)f B(k)f 1(1,2,cd)p  PAHs total HCB

1990 0310 0023 0.040 0017 0012 0.093 1.701 20980
1995 0173 0.009 0016 0010 0.007 0.042 0.705 6.930
2000 0197 0.007 0014 0.009 0.006 0.037 0.882 1.402
2005 0272 0011 0.019 0012 0.008 0.051 1.228 0519
2010 0312 0013 0.021 0013 0.009 0.056 1218 0.496
2011 0322 0013 0.021 0014 0.009 0057 0857 0323
2012 0321 0014 0.022 0014 0010 0.059 0.786 0.289
2013 0307 0013 0.021 0014 0010 0.058 0.707 0255
2014 0295 0015 0.023 0014 0010 0.061 0810 0307
2015 0308 0016 0.024 0014 0011 0.064 0834 0315
2016 0291 0015 0.023 0014 0011 0.063 0.800 0304
2017 0278 0016 0023 0014 0011 0.065 0.895 0352
2018 0.267 0017 0.024 0015 0012 0.067 0823 0321
2019 0.266 0017 0.024 0015 0012 0.067 0738 0281
Trend 199@01, %  -14.1 -27.5 41.0 -15.4 23 -27.8 56.6 -08.7
3.3.2. Aviation (1.A.3.aii (i E.missions.from the g\(igtion sector are.split into
. different aircraft activities, and allocations are
”)) made according to the requirements for reporting
3.3.2.1. Source Category Description 1 1.A.3.a.i (i) Interriahal aviation LTO (civil);

o _ _ 1 1.A.3.a.ii (i) Domestic aviation LTO (civil);
Estonian inventory contains estimates for both ¢ 1 A 3.ai (ii) International aviation cruise (civil);
domestic and international aviation. Emission 1 1.A.3.a.i (i) Domestic aviation cruise (civil).

estimates from the aviation sector include all
aircraft types: helicopters, jets, turboprop In addition, emissions from the cruise phase are

powered and piston engine aircrafts. reported as a memo item ard not included in
national totals.

Return to the Table of Contents
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) Qi pup!cz! Opsejd
The aviation sector has quite a minor share in
total emissions. The total contribution of aircraft
LTO emissions to the emissions of, N®MVOC
and CO in the trangpsector in 208 was 0.%,
0.8%, and 1% respectively (sdegure 3.28
Other pollutants have an even smaller share.

Aviation emissions reflect the level of overall
aviation activity. The growth of air travel for the
past decades has been noticeablginBuhe
period of 199P019, the emission of NO

fuel consumption, which increase@8h6 (see
Table 3.41) antthe number of landing and take
off operations (see Figure 3.32). This is roughly in
line with the trends in the number of air
passengers and passenger traffic volume over
the same period. Figure 3.31 illustrdte
importance of the international aviasentor,
which contributes the majority of the emissions
from the aviation sector.

b ;-9000@)s e j drhZ019! NONMYDG s N1 anid 88 Emissions
decreased by 8.3%, 6.5%, 11.1%, 12.6% and 0.9%

respectively compared to 2018. The decrease in
the amount of fuelonsumed, passenger traffic
volumes and the number of passengers resulted
in a decrease in emissions from the-pfia3e.

At the same time, the number of landing and take
off operations remained almost at the level of the
previous yearConsequentlythe derease in
emissions has mainly been caused by the fact
that the share of different aircraft types varies and
therefore the average emission factor (Table

NMVOC, and CO from the LTO phase increased by3.39) and fuel consumption changes from year to

63.46,26.246, an®d0.2orespectively (see Figure

3.30 and Table 3.37), mainly due to changes in

year in the LTO phase in the aviation sector.
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Figure3.30NQ, NMVOC and CO emissions from the LTO cycle in aviation sector in the perieRDd® 1990
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Figure3.31 The share of pollutant emissions fromItA® cycle in aviation sector in 201

Table3.37 Emissions from the LTO cycle in the aviation sector in the period @080

v [\[@] NMVOC SQ PM s PMyo TSP BC CO
1990 0.052 0.012 0.006 NR NR 0.392 NR 0.120
1995 0.030 0.007 0.003 NR NR 0.221 NR 0.068
2000 0.033 0.012 0.004 0.314 0.314 0.314 0.150 0.082
2005 0.078 0.015 0.008 0.652 0.652 0.652 0.312 0.155
2010 0.071 0.010 0.007 0.558 0.558 0.558 0.267 0.134
2011 0.087 0.013 0.008 0.638 0.638 0.638 0.305 0.165
2012 0.083 0.015 0.008 0.466 0.466 0.466 0.223 0.178
2013 0.075 0.013 0.007 0.463 0.463 0.463 0.221 0.165
2014 0.076 0.015 0.007 0.483 0.483 0.483 0.231 0.169
2015 0.079 0.015 0.007 0.501 0.501 0.501 0.240 0.174
2016 0.082 0.015 0.008 0.517 0.517 0.517 0.248 0.179
2017 0.089 0.016 0.009 0.560 0.560 0.560 0.268 0.196
2018 0.093 0.016 0.009 0.549 0.549 0.549 0.263 0.195
2019 0.085 0.015 0.008 0.480 0.480 0.480 0.230 0.193
Trend 1992019, % 63.4 26.1 49.4 52.9 52.9 224 53.0 60.2

Table3.38 Emissions from the cruise phase in the aviation sector in the period @2Q®0®t)

Year NQ NMVOC Nie] PM s PMyo TSP BC Cco
1990 0.385 0.015 0.030 NR NR 0.006 NR 0.035
1995 0.190 0.007 0.015 NR NR 0.003 NR 0.017
2000 0.224 0.009 0.018 0.004 0.004 0.004 0.002 0.020
2005 0.482 0.018 0.038 0.008 0.008 0.008 0.004 0.043
2010 0.337 0.013 0.026 0.005 0.005 0.005 0.003 0.030
2011 0472 0.018 0.037 0.007 0.007 0.007 0.004 0.042
2012 0.651 0.025 0.051 0.010 0.010 0.010 0.005 0.057
2013 0.513 0.020 0.040 0.008 0.008 0.008 0.004 0.045
2014 0.512 0.020 0.040 0.008 0.008 0.008 0.004 0.045
2015 0.537 0.021 0.042 0.008 0.008 0.008 0.004 0.047
2016 0.479 0.018 0.038 0.008 0.008 0.008 0.004 0.042
2017 0.638 0.025 0.050 0.010 0.010 0.010 0.005 0.056
2018 0.757 0.029 0.059 0.012 0.012 0.012 0.002 0.066
2019 0.757 0.029 0.059 0.012 0.012 0.012 0.002 0.066
Trend 199@01, % 96.6 100.9 95.3 236.5 236.5 95.3 5.1 90.0
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3.3.2.2. Methodological Issues

All flights to and from Estonian airports are
divided into domestic and international flights.
Detailed aircraft type data is supplied by 7
Estonian airports. Separate emission estimates
are made for domestic and international civil
aircrafts, which are divided into emissions from
the landing and takdf (LTO) phase and the
cruise phase. Emission calculations from the LTO
cycle are based on the Tier 2 method and cruise
emission calculations on Tier 1.

For the LTO phase, fuel consumed and the
emissions of pollutants per LTO cycle are based
on representative aircraft type group data. The
energy use by aircrafts is calculated for both
domestic and international LTOs by multiplying
the LTO fuel consumptidiactor for each
representative aircraftpe (see Table 3.39) by
the corresponding number of LTOs. In order to
calculate domestic and international LTO
emissions, the number of LTOs for each aircraft
type is multiplied by the respective emission
factor pelLTO.

Cruise energy usage is estimated as the
difference between the total fuel use from
aviation fuel sale statistics and the total
calculated LTO fuel use (see Table 3.41}. Fuel
based cruise emission factors are taken from the
EMEP/EEA Guidebook as alsirset for an
average aircraft (see Table 3.40). Finatgn
given the fueklated cruise emission factors,

Table3.39 Emission factors for the LTO cycle (kg/LTO)

total domestic and international energy use and
emissions can be calculated. All the calculations
are made by using the following equations:

LT njttjpot!>ovncfs!pg! N

factor LTO

MUP! gvfml dpotvnquj po! >!ov

consumption per LTO

Cruise emissions = (total fuel consum@tidi©

gvifm!ldpotvnqujpo*! Al fnjt

Tier 2 methodology requires information on the
nunber of LTOs grouped by representative
aircraft types see Table 3.39)This kind of
detailed knowledge is hard to obtain (individual
aircraft with their specific engines) and therefore
data is aggregated for practical reasons.
Assumptions are made if migp data exist in
some situations. In spite of the different levels of
aviation statistics, it is possible to divide air traffic
activity into the number of LTOs per aircraft type
by using different statistical sources. Estonian
emission calculations areaded on the
EMEP/EEA methodology and other referred
sources in the EMEP/EEA Guidebook (IPCC,
FOCA, ICAO engine database etc.).

A complete emission calculation (LTO and cruise
emissions for domestic and international flights)
was carried out by ESTEA betw#892 and
2019. Extrapolation has been done for 1990 and
1991.

NQ NMVOC SQ PMs CcoO Fuel consumptio

Turbofans (Jets)

Airbus A310 23.20 5.00 1.50 0.14 25.80 1,540.5
Airbus A320 10.80 1.70 0.80 0.09 17.60 802.3
Bae 111 4.90 19.30 0.70 0.17 37.70 681.6
Bae 146 4.20 0.90 0.60 0.08 9.70 569.5
B727 12.60 6.50 1.40 0.22 26.40 1,412.8
B737100 8.00 0.50 0.90 0.10 4.80 919.7
B737400 8.30 0.60 0.80 0.07 11.80 825.4
B747100300 55.90 33.60 3.40 0.47 78.20 3,413.9
B747400 56.60 1.60 3.40 0.32 19.50 3,402.2
B757 19.70 1.10 1.30 0.13 12.50 1,253.0
B767300 26.00 0.80 1.60 0.15 6.10 1,617.1
B777 53.60 20.50 2.60 0.20 61.40 2,562.8
Fokker 100 5.80 1.30 0.70 0.14 13.70 744.4
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\[e! NMVOC e PMs CcO Fuel consumptio
Fokker 28 5.20 29.60 0.70 0.15 32.70 666.1
2XB737100 16.00 1.00 1.80 0.20 9.60 1,839.4
McDonnell Douglas BC 7.30 0.70 0.90 0.16 5.40 876.1
McDonnell Douglas DG 41.70 20.50 2.40 0.32 61.60 2,381.2
McDonnell Douglas 12.30 1.40 1.00 0.12 6.50 1,003.1
C525 0.74 3.01 0.34 0 34.07 340.0
EC RJ_100ER 2.27 0.56 0.33 0 6.70 330.0
ERJ145 2.69 0.50 0.31 0 6.18 310.0
GLF4 5.63 1.23 0.68 0 8.88 680.0
GLF5 5.58 0.28 0.60 0 8.42 600.0
RJ85 4.34 121 0.60 0 11.21 600.0
Turboprop
turboprop, <1000sph/engine 0.30 0.58 0.07 0 2.97 70.0
turboprop, 106R000sph/engine 1.51 0 0.20 0 2.24 200.0
turboprop, >2000sph/engine 1.82 0.26 0.20 0 2.33 200.0
Piston engine
microlightircraft 0.03 0.04 0.00 0 0.94 1.4
4 seat single engine (<180hp) 0.01 0.06 0.00 0 3.93 3.9
single engine high performance 380hp) 0.02 0.16 0.00 0 7.33 7.5
twin engine high performance (2x235hp 0.05 0.22 0.01 0 19.33 21.6
Helicopters
A109 0.13 0.89 0.02 0.01 1.31 32.8
A139 0.38 0.68 0.03 0.01 0.97 60.3
ALO3 0.11 0.28 0.01 0.00 0.40 214
AS32 0.65 0.49 0.04 0.02 0.68 77.4
AS35 0.18 0.22 0.01 0.01 0.32 275
AS55 0.15 0.82 0.02 0.01 1.20 34.8
H269 0.01 0.09 0.00 0.00 6.59 6.6
B412 0.64 0.49 0.04 0.02 0.69 77.0
BO6 0.08 0.35 0.01 0.00 0.50 18.2
EC35 0.21 0.71 0.02 0.01 1.03 41.1
EN48 0.08 0.34 0.01 0.00 0.48 18.6
MI8 0.53 0.55 0.04 0.02 0.78 70.0
R22 0.01 0.09 0.00 0.00 6.21 6.2
R44 0.02 0.11 0.00 0.00 8.79 8.8
S76 0.29 0.59 0.02 0.01 0.85 48.2
Table3.40 Emission factors for the cruise phase (kg/t)

NQ NMVOC SQ PM s f-BC CcoO
Domestic aviation 10.3 0.1 1.0 0.2 0.15 2.0
International aviation 12.8 0.5 1.0 0.2 0.15 11

Table3.41 Fuel consumption in the aviation sector (TJ)

Domestic LTO

Domestic cruise

International LTO

International cruise

1990 12.413 65.987 233.371 1,256.229 1,568.0
1995 6.102 39.498 123.667 571.733 741.0

2000 6.576 27.424 154.654 730.346 919.0

2005 13.244 52.847 325.441 1,576.563 1,968.1
2010 12.339 26.768 296.382 1,112.111 1,447.6
2011 14.596 51.848 357.731 1,542.408 1,966.6
2012 15.497 39.689 345.973 2,154.439 2,555.6
2013 13.473 41.053 303.570 1,691.283 2,049.4
2014 13.763 41.291 308.784 1,687.080 2,050.9
2015 13.836 44.305 325.494 1,767.179 2,150.8
2016 12.803 34.544 338.793 1,580.193 1,966.3
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Domestic LTO Domestic cruise International LTO  International cruise
2017 14.395 35.598 382.477 2,115.109 2,547.6
2018 14.556 42.462 398.742 2,507.628 2.963.4
2019 15.182 39.818 365.924 2,575.076 2,996.0
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Figure3.32 The number of LTO cycles, passengers carried and freight transported

Internationahviation National aviation

1.8%

m Jets 10.2%

® Turboprops

Piston engine

2019

Helicopters

50.9%

Figure3.33 Theshare of different aircraft types in domestic and international civil aviation

3.3.2.3. Uncertainty sector is estimated to be 30% and in the activity
data 2%. All uncertainty estimates for this source

An uncertainty analysis was carried out for the are givein Table 3.42. No uncertainty estimation
2019 inventory. The uncertainty in the emission for cruise phase has been carried out.
factors for all pollutants from the aviation (LTO)
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Table3.42 Uncertainties in the aviation (LTO) sector

e Share in total . Trend uncertaint
Pollutant Emission, 2019 e Uncertainty, % 19902019, % y

NQ 0.085 kt 0.34 0.10 0.03
NMVOC 0015 kt 0.07 0.02 0.004

SQ 0.008 kt 0.04 0.01 0.001

PM s 0480 t 0.01 0.002 0.001

PMo 0480 t 0.01 0.002 0.0004

TSP 0480 t 0.003 0.001 0.00005

CO 0198 kt 0.15 0.04 0.013

3.3.2.4. SourceSpecific QA/QC and 5 Yo

Verification

Common statistical quality control related to the
assessment of trends was carried out.

3.3.2.5. SourceSpecific Planned

Improvements . -
(Photo fromwvww.tallinn.ee! €¢mf nj t ufe! j ouf st

The aviation sector is no key category and ©ne of the busiestones in Tallinn)

contributes to only a marginal share of total |, 2019, road transport contributed to the total
emissions. Therefore, there are currently NO0 pational emissions of nitrogen oxides, - non
improvements planned for this sector. methane volatilecompounds, and carbon
monoxide by 27.1%, 6.0%, and 8.2% respectively,
and in the transport sector, 70.4%, 70.6%, and
3.3.3.Road Transport (1A3bi 63.6% respe_ctively (see Figure 3..28). Emissions
vii) from the main pollutants and particulate matter
have decreased significantly throughouiirtine
series with the exception of;NFhe decrease in
emissions (see Figure 3.34) has mainly been
Road transport is the largest and most important caused by the stricter emission standards for
emissionsource in the transport sector. This road vehicles. In addition, Figure 3.35 illustrates
sector includes all types of vehicles on the roads the importance of different vehicle types in
(passenger cars, light duty vehicles, heavy duty Pollutant ensisions in the road transport sector.
trucks, buses, motorcycles). The source category The |ead emissions from road transport have
does not cover farm and forest tractors that  gecreased by about 99.6% since 1990 (see Figure
occasionally drive on o because they aré 3 34y The reduction of emissions is related to the
included in other sectors, such asrafls prohibition on leaded petrol in 2000. The share of
(agricultural and industrial machinery, etc.). road transport in thetsd Pb emissions was 2.4%

3.3.3.1. Source Category Description

The road transport sector includes emissions in 2019.
from fuel combustion, lubricant oil, road abrasion, e reduction of sulphur content in fuels has led
tyre and brake wear, and NMVOC emissions from,, 5 g pstantial decrease in, 8@issions in the

fuel evaporation. road transport sector (see Figure 3.34). In 2001,

the sulphur content was reduced from 5,000 ppm
(diesel) and 1,000 ppgetrol) to 500 ppm and
since then, sulphur content in fuel has been
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132


http://www.tallinn.ee/

| Estonian Informative Inventory Report 2021

gradually reduced even more (see Table 3.44). SQemissions have decreased by 99.8%ebeatw
Currently, all road transport fuels are sulphur free 1990 and 2019.
(sulphur content less than 10 ppm). Therefore,

B4
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Figure3.34 Fuel consumption and pollutant emissions from road transport in the peri@d1990

Energy
consumption

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Passenger cars M Light duty vehicles ® Heavy duty vehicles & buses™ Moped & motorcycles

Figure3.35 The share gbollutant emissions in the road transport sector in 2019

Fuel consumption has changed over the decades dominate due to their greater fuel efficiency and
in the road transport sector. In the 1990s, petrol torque conpared to petrol engines.

consumption dominated but from 2003, we can

see the continuous growth in diesel consompt

in road transport (see Figure 3.36 and Table 3.49).
This trend can be explained by the fact that the
popularity of vehicles with petrol engines has

declined in recent years, and diesel engines

Emissions from petrol vehicles have been
dramatically reduced by the introduction of
catalytic converters which have much lower CO,
NMVOC, and N®missions in comparison to
petrol cars without catalysts. Since 1990, the
number opetrotdriven passenger cars and light
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duty vehicles which are equipped with catalytic
converters has increased, resulting in relatively
decreasing emissions in such areas asaN®
NMVOC, by 96% and 93% respectively betwee
1990 and 2019. Whilst sigrafitly reducing
emissions of carbon monoxide, nitrogen oxides,
and normmethane volatile organic compounds,
some catalytic converters may also produce other
nitrogercontaining pollutants such as ammonia.

Road transport emissions ofsNidve increased

by fiteen times during the period between-1990
2007 as a result of the increased use of-itmge
catalytic converters for petrol vehicles which
produce Nk as a byroduct. However, MNH
emissions have fallen since 2008 as the second
generation of catalytic meerters- which emit
lower levels of NHhan the first generation of
catalytic converterbecome more widely used in
the vehicle fleet. Nldmissions have decreased

cz!53/4&!"'jo!312:1joldpn

The second reason for the declineNis
emissions in recent years is the fact that the
share of diesel vehicles has grown rapidly, which
has had only a minor impact upon total road
transport NE emissions. Nevertheless, ;NH
emissions emitted by road transport amounted to
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only 1.3% of the maal total Nklemissions in
2019.

However, despite these improvements, petrol
vehicles which are fitted with catalytic converters
still produce more CO and NMVOC than diesel
vehicles, although exhaust emissions containing
NQ and particulates are much @whan with
diesel vehicles. Diesel engines are the main power
source in heawjuty trucks and buses, and their
share is rapidly growing in passenger cars as well.
Therefore, the reasons for emission reductions
include a 47.4% decrease in petrol consumpti
during the period of 138019 and an increasing
amount of new cars that are designed to reduce
both energy consumption and pollutant
emissions, as a result of new technologies.

In addition, Estonia has taken the obligation to
reach a level of 10% ire thse of renewable

Over t ew years, steps have’been taken to
use biofuels in road transport. The share of
biofuels used for road transport accounted for
0.02% in 2005 and increased to 4.0% in 2019 (see
Table 3.49).

© S Q v © D A9
F S S S S
Biodiesel LPG = CNG ——Biomethane

Figure3.36 Fuel consumption in the road transport sector

TSP exhaust emissions from road transport vehicles contributed 3.0% and 97.0% respectively

vehicles have decreased by 61.0% during the
19962019 period. In 2019, petrol and diesel
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declining in new model vehicles due to tightening increasedy 32.9% between 1990 and 2019 (1.2
regulations, and new engine and -&é@atment thousand tonnes to 1.6 thousand tonnes) which
technologies. However, a significant part of the is directly linked with the change in annual
total PM emissions also originate from-non mileage driven by the vehicles (an increase of
exhaust sources (road abrasion, and tyre and 31.6%) over the same period of time. As shown in
brake war). Figure 3.37 illustrates the Figure 3.37, the share of lubrtcaombustion in
importance of different sources in pollutant heavy metals emissions are relatively high, except
emissions in the road transport sector. for Pb. The combustion of lubricants contributed
around 84.1% of Cd, 22.0% of Cr, 35.5% of Cu,
74.9% of Ni, 75.7% of Se, 44.4% of Zn, and only
0.02% of Pb across the entire total roadpoan
sector in 2019.

As shown in Figure 3.37, only a small volume of
heavy metal emissions originate from vehicle
exhausts. Instead, a substantial share a¥yhe
metals originate from lubricant combustion, since
vehicle engines consume a small amount of Concerning lubricant consumption istrdke
lubricant oil while they operate. A significant engines, all heavy metals emissions are reported
increase in lubricant oil consumption is apparent: in 2G (Other product use) in accordance with
the total lubricant oil consumption in this sector EMEP/EEA Guidebook 2019.

PM2.5 I
PM10
TSP
BC
Pb
Cd
Cr
Cu

Ni

Se
Zn

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Fuel combustion m Tyre and brake wear m Road abrasion = Lubricant oil combustion

Figure3.37 The share of different sources in pollutant emissions in 2019

The emission trend in recent years has been In theFigures 3.38.35 a detailed overview of
impacted by the improved fuel efficiency and NQ, NMVOC, NH5Q TSP, CO and &ission
minimised emissions of new vehicles. In 2019, sources in the road transport sector is provided.
statistics showed that the numbervehicles All the emission trends are presented in Table
continued to increase (8.2%) compared to 2018. 3.43.

Therefore, the total mileage driven by vehicles
and the amount of fuel consumed also increased
by 2.9% and 0.4% respectively. Although there haspassenger cars contributed the majority of
been an increase in activity data, the main emissions within the road transport sector: 44.4%
pollutant eissions from road transport of NQ, 82.5% of NMV@85,8% of S086.9% of

decreased compared to 2018: nitrogen oxides NH;, 63.7% of P 63.7% of Pl 63.8% of TSP,
emissions by 4.2%, amethane volatile organic 64.7% of BC, 84.3% of CO in 2019.

compounds by 1.9%, and carbon monoxide by
1.9%. The passenger car fleet has grown over the last

decades from 241 thousand vehicles to 628

Passenger cars (1A3bi)
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thousand between 1990 and 2019. Cars with 91.5% of NMMC, 99.4% of S&hd 91.0% of CO,
petrol engines nmka up a majority of registered  although all the activity data increased in the
passenger car8 88% in 1990 and 54% in 2019 same time. Therefore, the main pollutant
(see Figure 3.38Yhis trend reflects that the emissions from passenger cars have been
number of diesel cars has grown fast during the reduced by improving the quality of fuels and by
same period(see Figure 3.39)Significant setting increasingly stringent emissiortdifioir
changes have also taken place in anniledge new vehicles categories. This means that new
2 annual mileage driven by diesel cars increased technologies have been introduced gradually
more than nine times (442 to 4,336 million km) (Euro 36) and the fact that older vehicles are
and annual mileage per petrol cars decreased by used less compared to new ones (i.e. they have a
22% (5,121 to 4,020 million km). Overall fuel lower annual mileage). However, mesized
consumption in this subsector increased by 45% engines still domate in diesel and petrol
between 1998nd 2019. In detail, fuel consumed powered cars, and cars which are powered by
by diesel cars increased approximately ten times alternative fuels, including hybrid cars, make up
and petrol fuel amount decreased by 24% during only a minor share of the car fleet in 2019.

the same period.

During the period of 1¥2D19, the pollutant
emissions decreased significantly: 76.7% ,of NO
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Figure3.38 Petrolpassenger cars: number of vehicles, annual mileage, and fuel consumption in the peridd of 1990
2019
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Figure3.39 Diesel passenger cars: number of vehicles, annual mileage, and fuel consumption indh&9#&od
2019

Light duty vehicles (1A3bii) consumption increased by 89% and 70%
respectively in this subsector. As expected,

annual mileage driven by petrol vehicles declined
by 69% and the total annual kilometresrdhy

Light commercial vehicles contributed about
16.9% of ND4.9% of NMVOC, 12.8% ef 6D/
of NH, 15.5% of P 14.9% of P 14.24% of

TSP. 17.3% of BC and 5.3% of CO in the total rOa&;liesel vehicles increased more than three times.
tranépot.sector in 2019 ' In addition, petrol fuel consumption decreased by

_ _ _ 70% and diesel fuel consumption increased more
The light commercial vehicle fleet has grown over an three times in this subsector during the
the last decades from 31 thousand vehicles to 74 ¢, a period.

thousand between 1990 and 2019. Vehicles with
diesel engines dominated during the entire period.
The number of diesel light duty vehicks 18
thousand in 1990 and increased approximately
three times to 65 thousand vehicles in 2019 (see
Figure 3.41). The petrol light duty vehicle fleet
decreased by 34% over the same period from 13
thousand to 9 thousand vehicles (see Figure
3.40). A similarend can be seen in the annual
mileage and fuel consumpt®mileage and fuel

The pollutant emissions decreased significant
26.9 of N@ 93.2% of NMVOC, 99.7% of SO
43.5% of TSP and 93.6% of CO, although all the
activity data increased in the period of 2990
2019. Therefore, main pollutant emissions from
light duty vehicles have been reduced by
improving the quality dfiels and by setting
increasingly stringent emission limits for new
vehicle categories.
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Figure3.40 Petrol light duty vehicles: number of vehicles, annual mileage, and fuel consumgtiparindtof
19922019
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Figure3.41 Diesel light duty vehicles: number of vehicles, annual mileage, and fuel consumption in the period of
199(22019

Heavy duty vehicles and buses (1A3biii) consumption decreased by 51% and 46%
respectively during this period. In detail, mileage
driven by diesel vehicles increased by 3%ednd fu

consumed decreased approximately 9% (see
Figure 3.43). However, the same indicators for
petrol powered heavy duty vehicles decreased by

99.7% (see Figure 3.42).
The heavy duty vehicle fleet has declined over the

Heavy dty vehicles contributed about 38.6% of
NQ, 6.9% of NMVOC, 21.2% of &@%6 of N1
20.6% P, 21.1% of Pl 21.7% of TSP, 17.9%
of BC and 6.4% of CO in the total road transport
sector in 2019.

last decades from 45 thousand vehicles to 32
thousand between 1990 and 2019. Heavy duty
vehicles with diesel engines make up the majority
of registered vehiclés60% in 1990 and 95% in
2019. The number pétrol vehicles has declined
by 91% and the number of diesel vehicles
increased by 12%. Total annual mileage and fuel
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During the period of 122M19, the pollutant
emissions decreased significantly: 74.8% ,of NO
96.7% of NMVOC, 99.9% ef &B% of TSP and
83.3% of CO.
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Figure3.42 Petrol heavy duty vehicles: number of vehicles, annual mileage, and fuel consumption in the period of
19922019
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Figure3.43 Diesel heavy duty vehicles: number of vehicles, annual mileage, and fuel consumption in the period of
199(22019

Motorcycles and mopeds (1A3biv) Figure 3.44). During this period, &issions
decreased by 90.0%, NMVOC emissions by 86.6%,
SQ emissions by 99.9%, and CO emissions by
93.3%.

This subsector contributes onkyparginal share

of the total road transport sector emissions: 0.2%
of NQ, 5.7% of NMVOC, 0.3% gf GD% of N
0.3% PM, 0.3% of P}y 0.3% of TSP, 0.1% of BC According to Statistics Estonia, ¢hemas a very
and 4.0% of CO in 2019. high statistical number of motorcycles in use
during the period between 1:9994. After 1994,
the statistical data no longer reflects vehicles
which have not been technically inspected for
years.

The number of motorcycles, annual mileage, and
fuel consumption dezased by 60.1%, 79.6%, and
79.5% respectively between 1990 and 2019 (see
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Figure3.44 Motorcycles and mopeds: number of vehicles, annual mileage, and fuel consumption in the period of
19922019

Recalculations data, updated emission factors, and the taking
into use of an improved new edition of the
COPERT 5 program (version 5.4.36) for emission
calculations. An overview of the updated data is
given in Chapter 8.

All the emissions from road transport have been
recalculated for the period 12918.
Recalculations entail using corrected activity

Table3.43 Emissions from road transport in the period of 229@

Year \[e] NMVOC SQ NH; PM s PMyo TSP BC CO
kt
1990 25.109 17.495 3.213 0.016 NR NR 1.001 NR 120.400
1995 15.609 10.783 2.591 0.026 NR NR 0.802 NR 61.653
2000 15.154 10.167 2.553 0.095 0.709 0.795 0.900 0.341 66.403
2005 13.228 5.276 0.063 0.198 0.657 0.768 0.902 0.331 39.332
2010 9.676 3.101 0.006 0.202 0.474 0.591 0.733 0.247 23.146
2011 9.790 2.619 0.008 0.194 0.473 0.595 0.743 0.245 19.369
2012 9.477 2.552 0.009 0.183 0.470 0.594 0.745 0.247 18.103
2013 8.890 2.236 0.008 0.158 0.443 0.564 0.711 0.232 15.266
2014 8.362 1.764 0.007 0.150 0.415 0.539 0.689 0.212 13.041
2015 8.255 1.695 0.009 0.153 0.413 0.541 0.695 0.209 12.945
2016 7.863 1.672 0.007 0.152 0.405 0.536 0.694 0.200 13.083
2017 7.450 1.460 0.009 0.145 0.390 0.525 0.686 0.187 11.732
2018 7.111 1.381 0.009 0.138 0.383 0.522 0.689 0.178 10.949
2019 6.815 1.354 0.008 0.141 0.380 0.521 0.691 0.174 10.737
Trend 199@019, %  -72.9 -92.3 -99.8 768.3 -46.4 34.4 -31.0 -48.8 91.1

Table 3.43 continues

1990 73.240 0.001 0.005 0.003 0.102 2.120 0.016 0.002 0.780
1995 23.655 0.001 0.003 0.002 0.059 1.232 0.009 0.001 0.471
2000 4.900 0.001 0.003 0.002 0.064 1.330 0.010 0.001 0.507
2005 2.105 0.001 0.004 0.003 0.083 1.721 0.013 0.002 0.684
2010 0.258 0.001 0.004 0.003 0.088 1.815 0.014 0.002 0.710
2011 0.266 0.001 0.004 0.003 0.091 1.889 0.014 0.002 0.738
2012 0.268 0.001 0.004 0.003 0.093 1.922 0.015 0.002 0.752
2013 0.262 0.001 0.004 0.003 0.091 1.884 0.014 0.002 0.740
2014 0.237 0.001 0.004 0.003 0.093 1.920 0.014 0.002 0.756
2015 0.244 0.001 0.004 0.003 0.096 1.975 0.015 0.002 0.779
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2016 0.251 0.001 0.005 0.003 0.098 2.036 0.015 0.002 0.809
2017 0.259 0.001 0.005 0.003 0.101 2.096 0.016 0.002 0.835
2018 0.268 0.001 0.005 0.003 0.105 2.169 0.016 0.002 0.866
2019 0.273 0.001 0.005 0.003 0.106 2.210 0.017 0.002 0.881
Trend 199@019, %  -99.6 4.7 -14.6 3.7 4.7 4.3 2.6 125 12.9

Table 3.43 continues

v PCDD/F B(a)p B(b)f B(K)f I(1,2,%d)p  PAHS total HCB PCBs
gtea |t | g |
1990 0.283 0.006 0.015 0.013 0.010 0.044 0.201 0.072
1995 0.164 0.004 0.009 0.007 0.006 0.027 0.123 0.035
2000 0.195 0.004 0.009 0.008 0.006 0.026 0.161 0.042
2005 0.270 0.007 0.012 0.010 0.008 0.037 0.252 0.056
2010 0.310 0.008 0.013 0.012 0.008 0.041 0.304 0.062
2011 0.321 0.009 0.014 0.013 0.009 0.044 0.314 0.065
2012 0.320 0.009 0.014 0.013 0.009 0.046 0.313 0.064
2013 0.306 0.010 0.014 0.013 0.010 0.047 0.299 0.061
2014 0.294 0.010 0.015 0.013 0.010 0.047 0.286 0.058
2015 0.307 0.011 0.015 0.014 0.011 0.050 0.299 0.061
2016 0.290 0.011 0.016 0.014 0.011 0.052 0.282 0.058
2017 0.276 0.011 0.016 0.014 0.011 0.052 0.269 0.055
2018 0.266 0.012 0.016 0.014 0.012 0.054 0.259 0.053
2019 0.265 0.012 0.016 0.014 0.012 0.054 0.259 0.053
Trend 199@019, % 6.3 97.1 7.7 11.9 22.8 24.8 28.9 -26.4
3.3.3.2. Methodological Issues requires good quality activity data and detailed

. emission factors.
1) Fuel combustion

o _ Meteorological data istaimed from the Estonian
Emission calculations from road transport are \yeather Service and fuel consumption data from
based on the Tier 3 method, whereby exhaust giavistics Estonia. Calculations also  require
emissions are calculated by using a combination . mileage per vehicle category (see Table

of reliable technical and detailed activity data. 3.47) and the number of vehicles (see Table 3.48)
Tier 3 is implemented in the COPERT 5 program which is supplied by the Estonian Road

(Computer Program talculate Emissions from Administration. Annual mileage per vehicle

Road Transport, COPERT 5 version 5.4.36), Whicty4teq0ry is based on odometer readings taken
is used for the calculations and distributed by the during the annual technical inspection. The

EEA. Total emissions are calculated through a p mper of vehicles is not taken directly from
combination of default COPERT emission factors gyagistics: this is a combination of Estonian
and activity data (e.g. number of Vesj@annual vehicle register and technicadpiection data.

mileage per vehicle, average trip, speed, fuel 1pis annroach was proposed and formulated by
consumption, monthly temperatures, driving and the scientists of the Tallinn University of
evaporation share). The vehicle classes are Ufdi opmphz! evsjoh! uif! gsp

defined by the vehicle category, fuel type, weight ,, o v 7 ¢ jtipgluiflgpmmvujpo!

class, environmental class and, in some suggested approach presumes that the older
instances, thengine type and/or the emission  apicles irthe Estonian vehicle register are not
reduction technology. Therefore, the calculation actually taking part of evelyy traffic; therefore

of emissions from road vehicles is a very oiqdic technical inspections data is used. On
complicated and demanding procedure that o oiher hand, new vehicles do not have to be

examined by technical inspection every year;
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therefore, the Estoniarehicle register data is
used. These improved statistics are available
from 2001 and data for the years 82800 is
extrapolated. However, changes have been
implemented in Estonian vehicle register
procedures since 2015, where vehicles that had
not had aechnical inspection for two years or
npsf! xfsf! nbsl fe! bt!
during the data export from the register. From
now on, there is no need to combine different
datasets. This change in data helped improve the
quality of activity data and prav mistakes in
data management.

Emissions from different type of vehicles are
heavily dependent on the engine operation
conditions. Driving situations impose different
engine operating conditions and therefore a
distinct emission performance. Differerivig
data and emission factors are attributed to each
driving situation. Total emissions are calculated
by combining activity data for each vehicle
category with appropriate emission factors. The
emission factors vary according to the input data
(drivingsituations, climatic conditions etc.). In
this calculation method, total exhaust emissions
from road transport are calculated as the sum of
hot and cold emissions:

Erora= Rort Eowp

where

Erorale total emissions of any pollutant for the
spatial andegmporal resolution of the application;
Ejor2 emissions during stabilised (hot) engine
operation when the engine is at its normal
operating temperature;

Ecop 2 emissions during transient engine
operation (cold start).

Exhaust emissions of CO, NMVO¢ NNg£and

PM in these source categories depend on fuel
type, emission reduction technology, vehicle type
and vehicle use. These emissions are calculated
on the basis of vehicle kilometres and specific
emission factors for a variation of different
vehicle clsses and for three different road types
(urban, rural, highway).

Emissions of SOand heavy metals are
dependent on fuel consumption and fuel type. SO

Return to the Table of Contents

and heavy metals emissions are calculated by
multiplying statistical fuel use (see Table 3.49) by
emisson factors (see Tables 3.346). The
emission factors are based on the sulphur and
heavy metal content of the fuels.

SQ emissions are estimated on the assumption
that all sulphur in the fuel is completely

1 ttré'ngfoqrﬂe]a ‘Tantlg !Saéjlnge! tﬁefbgg%mnfg eof'

2010, the countrgpecific average sulphur
content is used for $@mission calculations.
Average sulphur content in fuel (see Table 3.44)
is derived from fuel quality monitoring reports,
which are submitted to the European Commission
every year as establishdéy the Fuel Quality
Directive (2009/30/EC). Equation:

E302=2XkXFC

where

Eso22 SQ emissions;

k 2 weightrelated sulphur content in fuel (kg/kg
fuel);

FC2fuel consumption.

Table3.44 Sulphur contenn fuel (mg/kg)

Year Petrol Diesel
1990 1000 5000
2001 500 500
2003 150 350
2004 130 300
2005 50 50
2006 10 40
2007 8 40
2009 8 10
2010 5 4.8
2011 55 6.2
2012 6.3 7.1
2013 5.9 6.1
2014 5.9 54
2015 5.9 6.6
2016 5.3 5.2
2017 54 6.6
2018 6.0 6.6
2019 5.0 5.6

Pb emissions from leaded fuel are estimated
according to the calculation that 75% of lead
contained in petrol is emitted into the atmosphere
(three quarters of the total). In unleaded petrol the
full total quantity of lead jgresumed to be
emitted into the atmosphere.
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