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ABBREVIATIONS

CAS
CEIP
CEPMEIP

CLRTAP
CN
CollectER
COPERY

CORINAIR
GNFR

EB

ERA

EEB
EERC

EF

EMEP

EMTAK
EPRTR
ESTEA
EU
GAINS
GHG
IIASA
IPCC
IPPC
LCP
LPS
NECD

NFR
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Chemical Abstracts Service, pollutants nomenclature
Centre on Emission InventoriesRmgections

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 transport sector

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 (Europeanitonmy and evaluation
programme)

Estonian Classification of Economic Activities

European PollutaReleasand Transfer Register

Estonian Environment Agency

European Union

Greenhouse Gas and Air Pollution Interactiongraergi8s model
Greenhouse gases

International Institute for Applied Systems Analysis
Intergovernmental Panel on Climate Change

Integrated Pollution Prevention and Control

Large combustion plant

Large point sources, equal$i® definition of-BRTR installations

Directive (EU) 2016/2284 of the European Parliament and of the Council of 14 December
2016 on the reduction of national emissions of certain atmospheric pollutants,
amending Directive 2003/35/EC and repeaiimegtile 2001/81/ECOJ L 34,

17 Decembe2016

Nomenclature for Reporting
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OsSIS

PP
RAINS
QA/QC
SNAP
TVP
UNECE
UNEP
UNFCCC

Pollutants
As

B(a)p
B(b)f
B(k)f

Cd

CFC

Cr

Cu

(6{0)

HCB

HCI

HFCs

Hg

HMs
I(1,2,%d)p
NH;

Ni
NMVOC

NQ
NQ
PAH4
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Webinterfaced air emissions data system for point sources at the Estonian
Environment Agency (ESTEA)

Power Plant

Regional Air Pollutibmformatiorand Simulatio model
Quality Assurance / Quality Control

Selected Nomenclature for Air Pollution

True Vapour Pressure

United Nations Economic Commission for Europe
United Nations Environmental Programme

United Nations Framework Catiea for Climate Change

Arsenic
Benzo(a)pyrene
Benzo(b)fluoranthene
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\Wnhgatcorresponding

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 diade
Nitrogen oxides, nitric oxide and nitrogen dioxide, expressed as nitrogen dioxide

Polyaromatic hydrocarbons expressed as the sum of benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene and indercd)p®y@ne
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Pb Lead

PCDD/PCDF Doxins and furans: 12,3,7,8eCDD; 2,3,4/P8CDF; 1,2,3,4;H8CDF; 1,2,3,6;7,8
HxCDF

PCB Polychlorinated biphenyls

PCP Pentachlorophenol

PFCs Perfluorocarbons

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

PMyo Particulate matter, the mass of particulate matter that is measured after passing
through a sizeelective inlet with a 50 per cent efficiencgfébtu ! 21! on! bf spez
diameter

POR Persistent organic pollutants, (lindane, dietiphenytrichloroethane (DDT),

polychlorinated biphenyl (PCBs), pentabromodiphenyl ether (PeBDE), perfluorooctane
sulfonate (PFOS), hexachlorobutadeine (HCBD), octhipihemyl ether (OctaBDE),
polychlorinated naphthalenes (PCNs), pentachlorobenzene (PeCB)-amaingubrt
chlorinated paraffins (SCCP)

Se Selenium

SCCP Shorichained chlorinated paraffins

SQ Sulphur dioxide

SQ Sulphur oxides, all sulphur compourpgsessed as sulphur dioxide

TSP 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 ssprtive sampling of the gas to be
analysed, and which remain upstream of the filter and on the filter after drying under
specified conditions

Zn Zinc

Units

g Gramme

g FTeq Gramme International Toxic Equivalent
Gg Gigagramme, 1gramme
GJ Gigajoule,®joule

GWh Gigawatt hour

kg Kilogramme, £@ramme
kPa Kilopascal, ftPa

kt Kilotonne, Fdonne

Mg Megagramme, $@ramme
mg Milligramme, T0gramme
" h Mikrogramme, ¥@ramme
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MJ
ng
t

TJ
PJ

Notation keys
IE

NA

NE
NO

NR

Return to the Table of Contents

Megajoule, fgoule
Nanogramme, £@ramme
Tonne
Terajoule,®?joule

Petajoule, 0joule

Included elsewhel@ 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€ Thesource exists but relevant emissions are considered never to
occur. Instead of NA, the actual emissions are presented for source categories where
both the sources and their emissions arekn@in due to availability of bottom

data (i.e. mainly in tkeergy and industrial processes 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 arcluibed elsewhere in the
inventory because reporting at a disaggregated level could lead to the disclosure of
confidential information.

Not relevantAccording to paragraph 9 in the Emission Reporting Guidelines, emission
inventory reporting should epwall years from 1980 onwards if data are available.
However, NR (not relevant) is introduced to ease the reporting where emissions are not
strictly required by the different protocols.

20



Like SnovWphoto byMargus M)

EXECUTIVE SUMMARY

ts



| Estonian Infonative Inventory Report 2019

Estonia, as a party to the Convention on-Long The current report contains an explanation of
range Transboundary Air Pollution (CLRTAP) is pollutant trends and key categories, information

required

to report annual

emission data, about sectoral metholdgies, recalculations and

projections of main pollutants, activity data and to planned inventory improvements.

provide an Informative Inventory Repbe

The

emissions data of all pollutants for the period

19962016 was submitted oB8"February 2019.

The first IR was submitted in 2010.

latest
inventory were made for the time period from
1990 to 2016. The reasons for the recalculations

recalculations in the emission

are specified in thieable0.1.

Table0.1 The status of recalculations in the 2019 submission

NFR14 code NFR name Recalculation reasons Polldant Recalculation perio
1Ala Public electricity and heat Correction of emissions data NQ, SQ TSP, PM, PMo, 20122016
production BC
1Alc Manufacture of solid fuels and Correction of emissions data Cd, Hg, Cu, Zn 19901999
other energy industries Pb, As, Cr, Ni 19901992
1A2b Stationary combustion in Correction of emissions d&a Cr, Ni, Zn 201062016
manufacturing industries and  emissions were reallocated from
construction: Neferrous metals NFR 1A2b to NFR 2C7c¢
1A2f Stationary combustiom i Correction of emissions data TSP, Pik PMo 20082009
manufacturing industries and
construction: Nemetallic
minerals
1A2giii  Stationary combustion in Correction of emissions data SQ 20082009
manufacturing industries and
construction: Other
1A3aifi) Domestic aviation LTO (civil)  Correction of emissions data NQ, NMVOC, @O 2008
1A3ai Road transport: Passenger cars Correction of activity data and NG, NMVOC, S@®IH, TSP, 19962016
emission factors CO, HMs, PCDD/PF, PAH
HCB, PCBs
PM.s PMq, BC 20002016
1A3bii  Road transport: Light duty vehic Correction of activity data and NQ, NMVOC, OIH, TSP, 19962016
emission factors CO, HMs, PCDD/PF, PAH
HCB, PCBs
PM.s, PMo, BC 20002016
1A3biii  Road transport: Heavy duty Correction of activity data and NG, NMVOC, S®IH, TSP, 199062016
vehicks and buses emission factors CO, HMs, PCDD/F, PAHSs,
HCB, PCBs
PM.s, PMo, BC 20002016
1A3biv  Road transport: Heavy duty Correction of activity data and NQ, NMVOC, SIH, TSP, 19902016
vehicles and buses emissiorfactors CO, HMs, PCDD/F, PAHSs,
HCB, PCBs
PM.s, PMo, BC 20002016
1A3bv  Road transport: Gasoline Correction of activity data and NMVOC 19962016
evaporation emission factors
1A3bvi  Road transport: Automobileetyr Correction of activity data and TSP, HMs 19902016
and brake wear emission factors PM.s, PMo, BC 20062016
1A3bvii  Road transport: Automobile roa: Correction of activity data and TSP 19962016
abrasion emission factors PMs PMo, BC 20062016
1A3dii National navigation (shipping) Corrections of statistical data (fue NG, NMVOC, SOH, 20142016
consumption) from Statistics PMs, PMo, TSP, BC, CO,
Estonia HMs, PCDD/F, PAHSs, HCt
PCBs
1A4ai Commercial/institutional: Additiondly calculated emissions HCB 19962007
Stationary
1A4bi Residential: Stationary Correction of emission factors anc NH 19902016
emission
1A4bii Residential: Household and Corrections of statistical data (fue NQ, NMVOC, SOH, 2016

gardening (mobile)

consumption) from Statistics
Estona

PMs, PMo, TSP, BC, CO,
HMs, PCDD/F, PAHs

Return to the Table of Contents
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NFR14 code¢ NFR name Recalculation reasons Polldant Recalculation perio
1A4ciii  Agriculture/Forestry/Fishing: Correction of emission factors SQ 20032016
National fishing
1A3ai(ii) International aviation cruise (civ Corrections of statistical dafa] =~ NQ, NMVOC, S®Ms, 20032016
consumption) from Statistics PMo, TSP, BC, CO
Estonia
1A3aii(ii) Domestic aviation cruise (civil) Corrections of statistical data (fue NQ, NMVOC, S®Ms, 20032016
consumption) from Statistics PMo, TSP, BC, CO
Estonia
1B1b Fugitive emission from solid fue Notation key IE was replaced witt All substances 19962009
Solid fuel transformation the notation key NA
1B1c Other fugitive emissions from sc Correction of emissions data NH 20062003
fuels NG 2004
T1U! wbmvf! xbt! s SQ 20002007
notation key NA NMVOC 20002007, 2012
2A1 Cement production Correction of emissions data PMs, PMo, TSP 200062003, 2006
2008
2A5a Quarrying and mining of minera Notation key NAas replaced with  PM.s, PMo, TSP 20062008
other than coal the notation key IE
Notation key NA was replaced wit TSP 19961999
the notation key NE
2A5b Construction and demolition Correction of activity data and PMs, PMo, TSP 20152016
emissions data
2A6 Other mmeral products Correction of emissions data PMs, PMo, TSP 200062003, 2006
2008
2B1 Ammonia production Correction of emissions data NH 199061999
2B10a  Chemical industry: Other Correction of emissions data NH 19961999
2D3d Coating application Corretions of statistical activity = NMVOC 2016
data from Statistics Estonia
Corrected emissions data form thi PMes, PMo, TSP 2016
OSIS point sources database
2D3e Degreasing Correction of the emission NMVOC 199062016
calculation methodology
"0" value wareplaced with the Pb, Cu 2004
notation key NA
Corrected emissions data form thi PMbs 2007
OSIS point sources database.
Emission was replaced with the
notation key NE
Corrected emissions data form tht NG 2008
OSIS point sources database
"0" valie was replaced with the CO 2008
notation key NA
"0" value was replaced with the  Cr 2010, 2012
notation key NA
2D3f Dry cleaning Corrections of statistical activity NMVOC 20042007, 2009
data from Statistics Estonia 2016
2D3g Chemical products "0" valle was replaced with the NG, S@ 19902005
notation key NE
"0" value was replaced with the  NH 199062004
notation key NE
"0" value was replaced with the  PMs, PMo, TSP 2004
notation key NE
"0" value was replaced with the  CO 19962000, 2003
notation key NE 2004
"0" value was replaced with the  Zn 2005
notation key NE
"0" value was replaced with the  Cr 2009
notation key NE
Corrected emissions data form th NMVOC 2015
OSIS point sources database
Corrected emissions data form th: TSP 2016
OSIS pat sources database
2D3h Printing Corrections of statistical activity NMVOC 20042016

data from Statistics Estonia

Return to the Table of Contents

23



Estonian Infonative Inventory Report 2019

NFR14 cod¢ NFR name

2D3i Other solvent use

Recalculation reasons Polluant

Corrections of statistical activity NMVOC
data (application of glues and
adhesives) from Statistics Estonie

Recalculation perio

20042016

2G Other product use

Slight corrections of emission NG

1990, 1992, 1996,
1999

Corrections of statistical activity NQ, NMVOC, NHPMs, 20042016
data (use of tobacco) from Statist PMyo, TSP, BC, CO, Cd, Hq
Estonia As, Cu, PCDD/F, PAHs
3Bla Manure managemerairy cattle More detailed calculation method NG, NH 199062016
with correction of emission factor
and activity data
3B1b Manure managemerffondairy  Corrections of statistical activity NG, NH 199062016
cattle data (use of tobacco) fromasstics
Estonia
3B3 Manure managemerfswine More detailed calculation method NG, NH 199062016
with correction of emission factor
and activity data
3B4gi Manure managementaying More detailed calculation method NQ, NH 199062016
hens Corrections of statistical activity NMVOC, P\ PMo, TSP 2016
data
3B4gii  Manure management.aying More detailed calculation method NG, NH 19962016
hens Corrections of statistical activity NMVOC, P PMo, TSP 2016
data
3B4giv  Manure managemenOther More detailed calculation method NG, NH 19962016
poultry
3Dal Inorganic Mertilizers (includes  Corrections of statistical activity NG, NH 20122016
also urea application) data and inclusion of reduction
measures
3Da2a  Arnimal manure applied to soils More detailed calculation method NG, NH 19902016
with correction of emission factor
and activity data. Inclusion of
reduction measures
3Da3 Urine and dung deposited by ~ More detailed calculation method NG, NH 19902016
grazing animals withcorrection of emission factor
and activity data
3Dc Farmlevel agricultural operation Corrections of statistical activity =~ PM.s, PMo, TSP 20152016
including storage, handling and data
transport of agricultural product:
3De Cultivate crops Corrections of statistical activity NMVOC 2016

data

5A Solid waste disposal on land  Slight corrections of emissions ~ NMVOC, PM PMo, TSP~ 20122013, 2016
5C1bi Industrial waste incineration For years after 1996 corrected PCDD/F 199062008, 2010
activity data is useBor years 1990 2011, 2013
1995 emissions are calculated us
the amount of population and IEF
from the year 1996
Slight corrections of emissions ~ PM.s, PMo, TSP 2016
5C1biii  Clinical waste incineration Emission was replacedtwibe PCBs 2002
notation key NE
5Clbv  Cremation Corrections of activity data from NQ, NMVOC, $®Ms, 19962016
crematoriums PMyo, TSP, CO, HMs,
PCDD/F, PAHs, HCB, PCl
5C2 Open burning of waste Corrected mistake in emissions  NQ, NMVOC, $0O 2016
Corrected mistake in emissions  PAHSs Total 2011, 2013
5D1 Domestic wastewater handling Emissions were moved from NFR NMVOC 19942016

5D2

New emissions for years 2€8@82. NG, SQ
Slight correction of emissions for
year 2016

20082012, 2016

Newemissions NH

20092012

5D2 Industrial wastewater handling

Emissions for years 192@07 were NMVOC
moved under NFR 5D1. For years
20082016 facility reported

emissions are taken from the OSI
database

19942016

5E Other waste

Slight corrections of emisas PMo, PAHSs

20122013

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.

2018 and 2019 submissions are presented in the
Table0.2.

Table0.2 Difference between the 2018 and 2019 submissions (%)

Year NQ NMVOC SQ NH PMs PMo TSP BC (60) Pb Cd Hg As
1990 0.03 -154 0.00 986 NR NR 0.00 NR 0.00 0.01 002 010 0.05
1991 002 -1.59 0.00 -10.27 NR NR 0.00 NR 0.00 0.01 002 012 0.06
1992 0.03 -245 000 -6.24 NR NR 0.00 NR 0.00 0.02 003 013 0.07
1993 001 -3.06 0.00 -561 NR NR 0.00 NR 0.00 0.00 004 0.17 0.00
1994 0.03 -287 000 -7.69 NR NR 0.00 NR 0.00 0.00 0.03 0.16 0.00
1995 0.02 -262 000 912 NR NR 0.00 NR 0.00 0.00 0.05 0.17 0.00
1996 0.02 -2.66 0.00 -10.02 NR NR 0.00 NR 0.00 0.00 015 035 0.00
1997 001 -252 000 -9.69 NR NR 0.00 NR 0.00 0.00 0.15 034 0.00
1998 0.02 -2.67 000 -7.01 NR NR 0.00 NR 0.00 000 0.16 0.38 0.00
1999 002 -287 0.00 -584 NR NR 0.00 NR 0.00 0.00 0.17 039 0.00
2000 0.02 -290 0.00 -6.07 004 003 000 001 000 000 0.00 0.04 0.00
2001 014 292 000 025 004 003 000 001 000 000 0.00 003 0.00
2002 001 302 000 613 003 003 000 000 000 001 000 002 0.01
2003 -0.00 -3.12 0.03 -824 004 004 000 001 000 000 000 0.04 0.00
2004 005 -311 002 518 000 000 000 0.00 000 000 0.00 003 0.00
2005 -0.02 -332 002 444 000 000 000 000 000 000 000 005 0.00
2006 0.05 -380 001 471 003 003 000 000 001 000 000 009 0.01
2007 0.01 -393 001 652 002 002 000 000 000 000 000 007 0.01
2008 006 401 003 831 001 001 000 000 001 001 000 010 0.01
2009 -0.07v 422 0.04 -1038 001 000 -000 000 000 000 0.00 0.05 0.00
2010 -0.06 432 0.01 -1215 000 000 -0.00 -000 000 -0.83 000 0.04 0.00
2011 -0.08 429 0.00 -12.64 000 000 0.00 000 003 080 000 -0.02 0.00
2012 147 450 576 -14.03 595 818 6.09 049 000 -0.87 0.00 -0.07 0.00
2013 575 451 1425 -13.72 1222 16.55 13.86 1.14 0.00 -0.70 0.00 0.03 0.00
2014 544 456 1475 -1423 1245 16.37 1233 0.75 -0.04 -0.00 0.04 0.08 0.00
2015 339 4.73 1352 -20.00 373 365 640 011 009 000 001 005 0.00
2016 343 421 1711 -16.46 381 656 361 069 014 001 000 0.06 0.00

Table 0.2 continues

Se Zn PCDDF B(@p B(b)f B(Kf I(1,2,2d)p PAHsTota HCB
1990 0.05 -0.03 0.6 3.12 003 067 000 0.00 000 -0.00 0.00 158 0.00
1991 0.06 -0.04 017 3.16 003 068 000 -0.00 0.00 0.00 0.00 1.63 0.00
1992 0.07 -0.03 024 433 004 099 0.00 0.00 000 1.82 0.00
1993 0.00 -0.03 0.03 4.68 005 119 0.0 0.00 0.00 035 0.00
1994 0.00 -0.02 0.03 326 005 120 000 0.00 000  0.00 0.00 057 0.00
1995 0.00 -0.02 0.04 2.48 005 083 000 000 000  0.00 000 030 0.00
1996 0.00 -0.05 0.06 3.69 007 079 0.00 0.00 0.00 000 027 001
1997 0.00 -0.03 0.06 3.03 007 042 000 000 -0.00 -0.00 000 02 001
1998 0.00 -0.04 006 355 008 079 000 0.00 000 -0.00 0.00 030 001
1999 0.00 -0.03 0.07 3.06 008 059 000 0.00 000  0.00 0.00 042 001
2000 0.00 -0.13 0.10 4.12 0.00 -0.05 0.00 0.00 0.00 000 064 001
2001 0.00 -0.12 010 394 00 -0.04 000 -0.00 000 -0.00 000 101 001
2002 0.00 -0.18 017 579 000 080 0.00 0.00 000  0.00 000 -1.77 0.1
2003 0.00 -0.14 012 465 000 000 000 000 000  0.00 000 028 -0.01
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Year Cr Cu Ni Se Zn PCDD/F B(a)p B(b)f B(kf 1(1,2,2d)p PAHs Tota HCB PCBs
2004 0.00 -0.12 0.11 4.01 000 002 0.0 0.00 0.00 0.00 0.00 0.8 0.01
2005 -0.00 -0.26 0.12 427 000 -0.02 0.00 0.00 0.00 0.00 0.00 114 0.01
2006 0.00 -0.29 0.18 584 000 009 0.0 0.00 0.00 0.00 0.00 159 0.02
2007 -0.00 035 023 813 000 0.09 0.00 0.00 0.00 0.00 0.00 2.08 0.04
2008 -0.00 041 031 910 001 -0.01 0.00 0.00 0.00 0.00 0.00 0.48 0.03
2009 0.00 -0.25 0.15 3.90 0.00 002 0.0 0.00 0.00 0.00 0.00 0.21 0.01
2010 0.00 -0.22 0.11 3.68 0.00 002 0.0 0.00 0.00 0.00 0.00 0.18 0.01
2011 -0.00 -0.15 007 256 000 0.02 0.00 0.00 0.00 0.00 0.00 012 0.00
2012 0.00 -0.17 0.07 2.09 000 002 0.00 0.00 0.00 0.00 0.00 0.09 0.00
2013 0.00 -0.17 0.06 224 000 002 0.0 0.00 0.00 0.00 0.00 0.11 0.00
2014 -0.00 028 009 295 -0.00 0.03 -0.00 -0.01 0.00 0.00 0.00 019 0.01
2015 001 -0.41 012 146 -0.01 003 -0.01 -0.01 0.00 0.00 0.01 019 0.01
2016 0.00 0.06 0.09 1.38 001 006 -0.01 -0.02 0.00 0.00 ©0.01 016 0.01
Jo! dpngbsjtpo! up! mbt tethnaldgibat ghdandges tinvspreagirtg tofj mamured

recalculations were made for all pollutants
(different pollutants for different sestasee
Table 0.1 and Table 0.2). The detailed
descriptions for recalculations are presented in
the following chapters.

The main changes occurred in the emissions of
NQ, NMVOGCSQ, NH, PMs and Se. The main
reason for NOSQ@and PM emissions change is

a recalculation of emissions for years 2B

due to one LCP operator who was reporting
annual emissions on the basis of stack
measurements and subtracted the confidential
interval for validated average values. The main
reason for NMVOC emissions change is a
recalculation of emissions for degreasing activity
in solvent and other product use sector. The main
reasons for the ammonia emissions change is an
extensive ammonia eni@ss recalculation in the
agriculture sector due to taking into account

Return to the Table of Contents

and updating the emission factor for ammonia
emissions from biomass burning in boilers and
households. The main reason for the selenium
emissions change is mainly due to the correction
of emission factor used for emission calculation
from national shipping.

Priorities for future inventory improvement:

1 Check the POPs emissions from energy sector
and waste incineration;

1 Check the activity dasad emission factors
in energy industries. The main problem
appears to be a discrepancy in the data
regarding fuel consumption between
statistical energy balance and the reports of
the facilities;

1 Comprehensive check of activity data and
emissions in wastsector.
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1.1. National Inventory
Background

Estonia ratified the Convention on kange
Transboundary Air Pollution in 2000 and became
a party to the Convention and the following
protocols:

1 The 1985 Helsinki Protocol on the Reduction
of Sulphur Emissions or their Transboundary
Fluxes by at least 30 per cent;

The 1988 Sofia Protocol concerning the
Control of Emissions of Nitrogen Oxides or
their Transboundary Fluxes;

The 1991 Geneva Protocol concerning the
Control of Emissions of Volatile Organic
Compounds or their Transboundary Fluxes;
The 1984 Geneva Protocol on #eng
Financing of the Cooperative Programme for
Monitoring and Evaluatiohthe Longange
Transmission of Air Pollutants in Europe
(EMEP);

The 1998 Aarhus Protocol on Persistent
Organic Pollutants (POPSs);

The 1998 Aarhus Protocol on Heavy Metals.

1

1

According to the Guidelines for Estimating and
Reporting Emission Data, eadtypaust report

the annual national emission data 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.

Ftupojbtt! Jogpsnbubpywf!
March 209. The report contains information on
Estonian emission inventory from 1990 t@.201
The inventory detail the anthropogenic emissions
of the main pollutants (S8Q, NMVOC, NEnd

CO), particulate matter (TSP30PRMs), heavy
metals (PbCd, Hg, As, Cr, Cu, Ni, Se, Zn) and
persistent organic pollutants (dioxins, HCB, PAHS,
PCB). Projected emissions for sulphur dioxide,
nitrogen oxides, ammonia,.B&hd NMVOCs are
reported for the years 2020, 2025 and 2030.

Return to the Table of Contents

Methods used to quantify entss as well as
data analysis and other additional information to
understand the emission trends as required in the
Guidelines are included in the national Informative
Inventory Reports (IIR) submitted annually.

1.2. Institutional Arrangements
for Inventory Rparation

The Atmospheric Air Protection Act regulates
data collection and reporting. Methods for the
calculation of emissions are laid down in several
regulations of the Minister of the Environment.
The Air Pollution Database consists of data on
point souces (about ,X70reportsfor the year
2017) and diffuse sources. Structure and
emission calculations from small point sources
and area sources are mainly based on the
EMEP/EEA Air Pollutant Emission Inventory
Guidebook 261

The Estonian Environment Age(lESTEA) is
responsible for collecting, analysing, storing,
reporting and publishing environnnelated
information and data. The ESTEA was established
on June ¥ 2013 when two environmental
organisations were joined together after
reorganisation. Theew agency will consolidate
the former Estonian Environment Information
Centre and the Estonian Meteorological and
Hydrological Institute into a single organisation.
1 TR 3 8 gaesy Pl ety ¢
ui t I Njojtusz!pg!

of activity is the fulflment of the national
environmental monitoring programme, the
preparation of national and international reports
in the field of environment, evaluating
environmental status, ensuring vital services,
including weather forecasand the maintenance
and renewal of monitoring stations and
equipment.

28
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The Data Management Department of the ESTEAcountry. The emission data is updated every year
is responsible for the preparation of the air and the results are reported annually.
pollution inventory in Estonia.

The ESTEA performs the final data quality control 1.3. The Process of Inventory

and assurate procedure before its submission. Preparabn

In preparation for the inventory and in compiling

basic data, ESTEA cooperates with the Ministry of The processes of inventory preparation vary for
the Environment, the Ministry of Economic Affairs different sources of pollution.

and Communications, the Ministry of Rural
Affairs, Statistics Estoniggstonian Rescue
ServicgEstonian Defence Forces, Estonian Road
Administration, Estonian Tax and Customs Board
EVR Cargo Ltd, Tallinn Airport Ltd and the
Estonian Environmental Research Centre (EERC)

The Estonian national air pollution inventory
preparation can be described as an annual cycle,
primarily because there is an annual reporting
' obligation. In order to impeothe quality of the
inventory and the use of resources more
efficiently, analysis of inventory preparation has
The important aim of the inventory is to test the 10 be a part of inventory preparation. The main
effectiveness of governmental environmental activities of inventory preparation are given in
policies and provide national and international Figurel.l. The inventory structure in question is
bodies with official emission data within the Presented ifigurel.3.

sources

data Collgc_tin
Leccone L activity
S data for
J:i:]".'.‘l diffuse
\._____/ sources
\“l
Selecting
REPOrn| methods
: ‘ and EFS
— -
EStuma
2 ting
L_'w: Q‘f‘ emissions
B w Summa of diffuse
\'/ - rizing L & sources
aul&i;e&q
a ; a Il 1

Figurel.1 The main activities of inventory preparation

The national database contains databfuth Environment Information Centre created a web
point and diffuse sources of emissions. The interfaced air emissions data system for the point
emission inventory for the period of 22999 is sources (OSIS) in 2004, where operators of point

based on data pertaining to the large point sources directly complete their w@eln air
sources and diffuse sources. From 2000 to 2004, pollution reports. In 2000, the national database
CollectER software was used to accumulate data contained data from about 600 facilities; however,
(both point and iffuse sources). In order to by 20% the number had increased {6/Q.
accumulate data on point sources, the Estonian

Return to the Table of Contents 29
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The point sources information system contains
data reported by the operators that have a
pollution perih issued by the Estonian
Environmental Board. 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 relate@ccidental
releases where such information is available
(deliberate, accidental, routine andraotine).
Data is presented on each source of pollution and
on the facility as a whole. Emission data is

the use of other available methods, though this
should be approved by tBevironmental Board
(regulated by the Atmospheric Air Protection Act).
The operator shall indicate the method of
emission caldation.

Emissions for some air pollutants (POPs, in some
cases PMy and PMs not included in the
reporting requirements under the environmental
permits are additionally calculated byDh&a
ManagementDepartment and used in the
preparation of the natial inventory.

available in SNAP (Source Nomenclature for Air After entering the report into the OSIS information

Polutants) and PRTR codes. The operator of
point sources can directly add their calculated or
measured annual emissions into the OSIS
information system by hand or use calculation
modules, which use legally regulated national
emissions estimation methodoksy The
operator can also calculate emissions through

Owner of an air
pollution permit

Validated by the loca o .
. Owner of ap Declared by Envi y Hoard Verified by the Point sources
integrated enviren nvironmentaoar o
the facilities specialist ESTEA emissions data

mental permit

Owner of a waste
incineration permit

Figurel.2 Validation of Estonian point sources data

The pollutant emissions from all diffuse sources
have been calculated by the ESTEBA main
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

system, the 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 for use inouarireports
(seeFigurel.2).

The nordirect GHG emissions (SQQ, CO,
NMVOC), also®, CH and road transport
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

Inventory Compilation

Point

S?urce;gla‘:a EmiSSion estimation
information
system

EMEP/EEA
Guidebook

EMISSIoNS;

Estonian Road
Administration

OTHEr
INSTENHONS)

Diffuse
Sources data

National
emission
factors

by SNAP codes by NFR (GNFR) codes

CIRTAE

Quality Quality, Data’
Assurance Gontrol ralidatio Reports

Figurel.3 Air pllution inventory structure

The detailed metts for emission calculations
1.4. Methods and Data Sources are described in each sector of the IIR.

The data reported by the operators and the
national specific emission factors or EMEP/EEA
Air Pollutant Emission Inventory Guidebook
methodology for the emissions calculation from
the diffuse sourcesre used in the preparation of
emission inventories.

1.5. Key Categories

This chapter presents the results of Estonian key
sources analyses.

At present, the ESTEA uses the CollectER tool for
the calculation of emissions of diffuse sources
from energy sector. The Statistical Office energy

balance |(:>EB) anddfyelh.conslurr;ptjon by point ey categories athe categories of emissions
sources (PSjre used in this calculation. that have a significant influence on the total
Diffuse sources Fuel = EBZRS fuel inventory in terms of the absolute level of
emissions (certain year). The key categories are
With regard to the calculation of emissions from  those that together represent 80% of the inventory
road transport, the COPERMethodology and  jevel or trend. According to the gdr certain
emission factors are used. Total emissions are ¢ njttjpot! ) TLfz!tpvsdft! bec

calcul.ated on the basis_of _the combinatidinm ... assessment of sulphur dioxide, nitrogen oxides
technical data (e.g. emission factors) and activity boe! bnnpoj bl fnjttjpot! ol

Sga?cﬁg;géclejgggrtcrjifp\,/e:;acelgfi’, afzgr?:lor:;}ﬁ;gp?igr?,r Tgllinn 2009) in 2007 there were no significant
monthly temperatures). ESTEA has obtained differences between the results of the Igvel and
vehicle data (passenger cars, light and duty trend assessment of key sources analysis. So, for
vehicles, ises, motorcycles) and annual mileage 2019, only the level assessment was chosen.

per vehicle from the Estonian Road
Administration. Meteorological data are provided
by the E UF BMeteorological Observation
Department and data pertaining to fuel

consumption by Statistics Estonia. The energy (1A1a), stationary combustion (1A4bi)
and road transport (1A3biii) sectors are the main

Key sources analysis is based on methods
described in the EMEP/EEA Guidebook 2016.

The results of all pollutants (including main
pollutants), which are reported under CLRTAP, are
presentedntheTablel.l.

Return to the Table of Contents
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sources of NO Energy sector emissions are
mainly from o#hale power plants. The energy
and stationary combustion sector are also a key
source for dioxins

Decorative coating application (2D3d) is a main
source of NMVOC (15.8%). Additionally, road
transport (1A3bi) domestic solvent use (2D3a),
combustion in residential plants (1A4bi), manure
management (dairy cattle, m@iry cattle and
swine), distributio of oil products (1B2av) and
road transport (LA3bi) constitute key sources.

According to level assessment &Bissions for
2019 from the energy sector are responsible for
79.5% of S@missions in 2017. The majority of
these emissions come from two b#élse power
plants in east Estonia (Eesti and Balti power
plants).

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

Tablel.1 Results of key sources analysis

cattle, swine and nalairy cattle), manure
application to the soils (3Da2a) and the use of
mineral értilises (3D1a), which are the main
sources of pollution regarding ammonia. The
influence of energy sector (1Aa) is also significant
for ammonia.

The construction and demolition sector (2A5b) is
a key source for particles. In addition, the public
electrigty and heat productions (1Ala) is a key
source for TSP, RyPM s, BC and heavy metals.
The influence of combustion in residential plants
(1A4bi) is also significant for them.

According to level assessment, 49.7% of CO
emissions come from residentialmbaistion
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 also

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

SQ 92.9
79.5% 13.4%

NG 1Ala 1A4bi 1A3bii 1A3bi 1A4cii 3Dal 1A2gvii 80.1
30.8% 14.9% 9.9% 9.6% 72% 45% 3.3% '

NHs 3Da2a 3Bla 3Dal 3Blb 3B3 3Da2c 1Ala .
243% 225% 143% 8.4% 6.4% 24% 2.4% '

NMVOC 2D3d 1A4bi 3Bla 2D3a 3Blb 1A3bi 1B2av 2D3i 1A2gvii 2H2 2D3h 1Ala 3De 80,9
158% 15.1% 105% 7.1% 54% 4.4% 43% 3.6% 3.4% 3.1% 3.0% 2.9% 2.3% )
1A4bi  1Alc  1A3bi 1A2gviii

Co 85.3
49.7% 22.6% 7.1% 6.0%

TSP 1Ala 2A5b 1A2gviii 1A4bi 3Dc 1Alc 1A4ci 80.8
232% 20.2% 16.0% 13.3% 4.6% 1.8% 1.8% '
1Ala 1A2gvii 1A4bi  2A5b 3Dc

PMo 82.2
29.1% 20.6% 17.3% 8.6% 6.6%
1A2gviii 1Ala 1Adbi 1Adai

PMs 81.7
28.5% 252% 25.1% 2.9%
1Ala

Pb 93.0
93.0%
1Ala

Hg 90.5
90.5%

cd 1Ala 1Adbi 929
66.5% 26.5% '
1Ala 1A4bi  5C1bi 5E 1A2gviii

DIOX ! ! gvil 86.1
22.8% 19.6% 18.6% 13.0% 12.0%
1Ala 1Adbi 1A2guviii

PAH 95.6
40.2% 37.3% 18.1%
1A4bi  1Ala

HCB 81.5
50.0% 28.5%

Return to the Table of Contents
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1.6. QA/QC and Verification
Methods

A quality management system has been
developed to support the inventory of air pollutant
emissions.

Quality Control (Q@ a system of routine
technical activities used to measure and control
the quality of the inventory as it is being
developed.

Quality Asurance (QA)activities include a
planned system of review procedures conducted
by personnel not directly involved in the inventory
compilation/development process.

Inventory compilatioBefore submitting data

to CEIP/EEA NFR, formats have to be checked
with RepDab.

1 Reporting

1 Archiving

1.7. General Uncertainty
Evaluation

Uncertainty analysis has been carried out for the
2019 submission under the terms and conditions
of the LRTAP convention as part of the Estonian
IIR 2019.

Any uncertainty was calculated regarding those

Ftupojbtt! RBORD! gmbo! dpdlitantt antl bept@at dreyréflécted iH the

1 Stakeholder engagement (stakeholders = e.g.
suppliers of data, reviewers, recipients, other
inventory compiling instituteShe Estonian
inventory was reviewed under the stage 3
review in 2016 summer by the EMEP emission
centre CEIP acting as the review secretariat.
The results are available at CEliRehpage
(http://www.ceip.at/review
process/centralisekviewstage3/).

In 2017 hhe Estonian inventory wasubject

for the comprehensive technical review of
national emissioimventories pursuant to the
Directive on the Reduction of National
Emissions of Certain Atmospehric Pollutants
(Directive (EV) 2016/2284) The
recommendations  from TERTand
improvements made in the inventory are
included in the Annéxf the IIR.

Data ollectionData collection includes both
point sources emissions and diffuse sources
activity. Prior to using activity data, common
statistical quality checking related to the
assessment of trends is carried out.

ESTEA uses only point soudzga, whiclare
checked and validated by local environmental
departments.

Data manipulatio@ommon statistical quality
checking is carried out.

Return to the Table of Contents

inventory of Estonian ambient air. These
pollutants include sulphur dioxide;(St@itrogen
oxides (N, nonmethane volatile organic
compounds NMVOC), ammonia (N§H
particulate matter (PM PMo, TSP), carbon
monoxide (COkleavy metals (Pb, Cd, Hg),
persistent organic pollutants (dioxins (PCDD/F),
polycyclic aromatic hydrocarbons (PAHs), HCB,
PCBs. Activities are defined according to NFR
categories.

1.7.1. Overview of the Method

The process of evaluating the uncertainties was
based on the Tier 1 methodology as described by
the guidance document in the EMEP/EEA
Guidebook 2016. Tier 1 methodology calculations
are based on the emissions for the base year and
what is known as the reference year, and on
activity rate uncertainties aechissions factors

for every NFR sector. Firstly, the uncertainty level
was calculated on a pollutégpollutant basis

for every subcategory, and then the uncertainty
levels for all subcategories were added together,
thereby producing the overall unaagtdéevel for

the inventory data. Uncertainty levels were also
evaluated for aggregated sectors such as
stationary combustion, aviation, road transport,

33
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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
managementthe results are presented under the guidance document, then expert evaluations
each IR chapter. The base year for all pollutants were also usedhe recommended range of error

was 1990, except for the Rhd PMs figures, that is listed in the EMEP/EEA Guidebook 2016 for
in which case the appointed base year was 2000. source data and emissions factors is given in
The reference year is 2017. Tablel.3. The margins of error for source data

and emissions factors in this documerdg ar

The uncertainty values for emissions factames we shown respectively by sectorsTible1.2 and

for the most part based on the figures that are

. . : Tablel.4.
included in the EMEP/EEA guidance document. If
Tablel.2 Activity data uncertainty and sources
NFR sector ‘ Uncertanty, % Data source
1A1 2 National energy statistics; operators 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 stastics; operators data
1B2 2 National statistics; operators data
2A1 2 National statistics; operators data
2A2 2 National statistics; operators data
2A5 25 National statistics; operators data
2B1 2 Operators data
2B10a 2 Operators data
2C1 2 Operadrs 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
2 2 Operators data
2K 2 Operators data
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 Operatorslata
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; operatorsitd

Return to the Table of Contents 7
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Tablel.3 The EMEP/EEA Guidebook emission factors uncertainty range

Rating Definition Typical error range

An estimate based on a large number of measurements made at a large number c

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

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

Cc . L . - 502200 %
representative facilities, or an engineering judgement based on a number of releve

D An estimate based on a single of measurements, or an engineering calculation dei 1002300 %
a number of relevant facts

E An estimate dsed on an engineering calculation derived from assumption only Order of magnitude

Tablel.4 NFR source categories with applicable quality data rating

NFR sector NQ NMVOC SQ NH PMs PMyp TSP CO ;g;YZ Dioxins PAHs HCB PCBS

1Ala B C A C
1Alc B C A
1.A2a

1.A.2.gvii

1.A.2.gviii

1A3ai(i)

1A3aii(i)

1.A.3.bi

1.A.3.hii

1.A.3.hiii

1.A.3.biv

1.A.3.bv

1.A.3.bvi

1.A.3.lvii

1.A3.c

1.AA4.ai

1.A4.aii

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

1.AA4.ci

1.AAci

1B.l.a

1.B.2.av

1.B.2.b

2A1

2A2

2A5a

2.A5.b

2.A.6

2B.1

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

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 PMpo TSP CO g:;‘l’;’ Dioxins PAHs HCB PCBs
2.D.3.b D D D D
2.D.3d C
2D3e B
2.D.3f B
2.D.3.9 B D
2.0.3h C
2.D.3.] C B
2.G C [ CcC cC CcC Cc c c c D D
2.H1 C C D D D C
2.H.2 C D D D
2L E
3B.la D D D D D D
3B.1b D D D D D D
3.B.2 D D D D D D
3B.3 D D D D D D
3.B.4e 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
3Dal D D D D D D
5A C C Cc C ¢C
5.B.1 C C
5.B.2 C C c cC cC cC
5.C.1.bi C C C CcC Cc C ¢c D
5.C.L.bii D
5.C.1.bv C C CcC cC Cc Cc c c c [ C Cc cC
5.C.2 C C C D D D C D D D D D
5D.1 C
5.D.2 C C c cC
5.E D D D D D

Table 1.5 shows the results of the uncertainty
evaluation, which include the estimated
emissions by pollutants for both 1990 and 2017,

the uncertaint&for trends in 199017, and the

gvmm! vodfsubjouz! gjhvsft!
emissions.

1.7.2. Results of Uncertainty
Evaluation

Tablel.5 Uncertainty evaluation

. . . Tren
Pollutant Totallzrgéssmn, TotaIZ%T;ssmn, Tre;gl|? 10290 Unertainty, % unce?taoilnty
' 19902017, %
NQ 79.039 33.200 kt 57.99 12.39% 2.74%
NMVOC 64.860 22.245 kt £65.70 17.66% 5.21%
SQ 272.385 38.653 kt -85.81 8.26% 0.34%
NHs 21.511 10.255 kt 52.33 38.32% 10.07%
PMbst 15.342 9.222 kt -39.89 9.73% 4.62%
PMuo 32.087 13.911 kt 56.64 14.54% 5.45%
TSP 279.099 19.695 kt 92.94 21.86% 1.48%
co 236.466 138.286 kt 41.52 11.33% 6.74%
Pb 205.472 34.078 t -83.41 186.09% 21.15%

1 For PMsand PMpbase year is 2000 and trend in 28007

Return to the Table of Contents 36
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. . . Trend
Pollutant Totallzrg(l)ssmn, TotaIZ%T;ssmn, Treggllg %290 Unertainty, % uncertainty
! 19902017, %
Cd 4.504 0.804 t -82.16 135.55% 19.66%
Hg 1.162 0.587 t -49.48 181.02% 4.73%
PCID/F 8.121 4.316 g FTEQ -46.86 89.32% 49.71%
B(a)p 2.369 2.242 t 5.34 97.49% 63.50%
B(b)f 2.750 2.618 t -4.80 107.06% 79.04%
B(k)f 1.510 1.278 t -15.36 91.21% 51.54%
1(1,2,2cd)p 1.567 1.587 t 1.29 83.63% 52.32%
HCB 0.196 0.310 kg 58.30 93.04% 107.02%
PCB 8.375 5.042 kg -39.80 101.66% 7.09%

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 propadn originated from the road

transport sector. The main source of ammonia

emissions is the agricultural sector. 1.8. General Assessment of

The uncertainty level was at its highest for the Corrpleteness

POPs and heavy metals. The main reason is a

high emissions factors uncertainty level for . i in emission inventory are not estimated
energyrelated activities. Ammonia also showed (seeTable 1.6) or are included elsewhdeze
something of a higher uncertainty level than did Tablel.7)

Next two tablespresent, whichsources of

Tablel.6 Sources not estimated (NE)

'1';5;4 Substance(s) Reason for not estimated
1A2gvii  NHs, PCDD/F, B(K)f, I(1;28p Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A3ai(i) NH;, HMs, POPs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A3aii(i) NH;, HMs, POPs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A3ai(ii) NH;, HMsPOPs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A3aii(i) NHs,, HMs, POPs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A3bv  POPs Emissions have not beenigsmted due to lack of emission factors
EMEP/EEA Guidebook 2016
1A3bvi POPs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A3c Pb, Hg, As, PCDD/F Emissions have not been estimated due to lack of emiastons in
EMEP/EEA Guidebook 2016
1A3dii  B(K)f, 1(1,2:8d)p Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A4aii Hg, As, PCDDI/F, B(K)f, I(Xc2i)p Emissions have not been estimated due to lack of emfssitors in
EMEP/EEA Guidebook 2016
1A4bii Hg, As, PCDDI/F, B(K)f, I(Xc2i)p Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1A4cii Hg, As, PCDDI/F, B(K)f, I(Xc2i)p Emissions have not been estimatedtduack of emission factors i
EMEP/EEA Guidebook 2016
1A4cii NHs, PAHs Emissions have not been estimated due to lack of emission fac

EMEP/EEA Guidebook 2016
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Substance(s)

Reason for not estimated

HMs, POPs

1A3di(i) NHs;, PAHs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1B1b NH; Will be calculated in the next year submission
1Blc BC Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
1B2c NH; Se Emissions have not been estimated due to lack of emiasionsfin
EMEP/EEA Guidebook 2016
2A1 NHs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2A2 NHs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2A3 NH; Emissionsave not been estimated due to lack of emission factc
EMEP/EEA Guidebook 2016
2A5a BC Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2A6 BC Emissions have not been estimated due to lack of emissiorsfac
EMEP/EEA Guidebook 2016
2D3a PMs Emission has not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2D3e PMs, PMo Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2D3f PM s Emission has not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2D3g NQ, SG, NR, PM s, PMo, TSP, BC, Ct Emissions have not been estimated due to lack of emission fac
HMs, PCDD/F, PAHs, HCB, PCBs = EMEP/EEA Guidebook 80
2D3h PMs, PMo, BC Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
2D3i NQ, SG, NR, PM s, PMo, TSP, BC, Ct Emissions have not been estimated due to lack of emissiorsfac
HMs, PCDD/F, PAHs, HCB, PCBs = EMEP/EEA Guidebook 2016
2G Se, HCB, PCBs Emission have not been estimated due to lack of emission fact
EMEP/EEA Guidebook 2016
2L BC Emission have not been estimated due to lack of emission fact
EMEP/EEA Guidebook 2016
5A NH;, CO, Hg For NH emission has not been estimated due to the lack of ac
data. For CO and Hg emissions have not been estimated due
of emission factors in EMEP/EEA Guidebook 2016
5B1 NG, NMVOC, SPM s, PMo, TSP, BC Emissions have not been esdited due to lack of emission factors
CcoO EMEP/EEA Guidebook 2016
5B2 NG, NMVOC, SONH, PM 5, PM, Emissions have not been estimated due to lack of activity data
TSP, BC, CO
5C1bi  SQ, NH, Cr, Cu, Se, Zn, PAHs For S@emission has not been estimatdue to lack of reporte
emission data from the facility. For other pollutants emissions
not been estimated due to lack of emission factors in EMEF
Guidebook 2016
5C1bii NG, NMVOC, SONH, PMs, CO, HMs, As this is a minor soce of pollution, emissions have not be
PAHs, HCB, PCBs estimated
5Clbv BC Emission has not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
5C2 NH, Se, I(1,2:&d)p Emissions have not been estimated due to lack of emission fac
EMEP/EEGuidebook 2016
5D1 NG, NMVOC, SONH, PMs, HMs For NQ NMVOC and $émissions have not been estimated due
the lack of activity data. For other pollutants emissions have not
estimated due to lack of emission factors in EMEP/EEA Guid
2016
5D2 NH;, PMs, HMs Emissions have not been estimated due to lack of emission fac
EMEP/EEA Guidebook 2016
5E NG, NMVOC, SONH, TSP, BC, CO, Emissions have not been estimated due to lack of emission fac

EMEP/EEA Guidebook 2016
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Tablel.7 Sources included elsewhere (IE)

NFR14 code Substance(s) Included in NFR code

1A2a NH;, all POPs 1A2giii

1A2b NH, all POPs 1A2giii

1A2c NH;, all POPs 1A2giii

1A2d All POPs 1A2giii

1A2e All FOPs 1A2giii

1A2f All POPs 1A2giii
1A4ciii All (19962002) 1A4cii (199€2002)
1A5b All 1A4aii

2A1 All substances, excluding particulates 1A2f

2A2 All substances, excluding particulates 1A2f

2A3 All substances 1A2f

2A5a PMy, PMs, TSP 2A6 (2002008
3B4giii NG, NH, NMVOC, RMPMs, TSP 3B4giv

5Cla All (20132017) 1Ala

5D2 NMVOC (1992007) 5D1
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Estonia has been reporting data regarding the 1 NQ, SGQ NH, NMVOC, CO, TSP: £2007;
total and sectoral national emissions under the  § PMy, PMsand BC: 20@2017;
LRTAP Convention since 2000. 1 All Heavy Btals: 19982017;

1 POPs: 19%#2017.
Estimates are available as follows:

Table2.1 Main pollutant emissions in the period of E2917 (kt)

Year \[e} NMVOC SQ NH co PMs PMuo BC TSP
1990 79.039 64.860 272.385 21.511 236.466 NR NR NR 279.099
1991 72.906 61.971 250.090 19.526 228.956 NR NR NR 277.781
1992 47.644 42273 190.990 17.075 134.982 NR NR NR 249.331
1993 41.740 34.030 155.218 12560 128.404 NR NR NR 195.388
1994 46.970 36.563 150.042 11.743 162.585 NR NR NR 169.968
1995 47.955 40.92 115.730 10.771 212.214 NR NR NR 127.411
1996 51.946 41.914 124702 9.588 244.916 NR NR NR 115.318
1997 51.252 43,558 115,930 9.732 247.945 NR NR NR 92.260
1998 48.692 40.028 104.295 9.819 218.824 NR NR NR 84.187
1999 44,042 37.011 97.779 9.112 203.0% NR NR NR 82.536
2000 44,886 37.138 97.110 8.763 198.626 15.342 32.087 3.452 70.148
2001 46.894 36.107 90.712 9.722 200.472 16.263 31.996 3.743 68.349
2002 47.498 35502 87.037 9.238 190.011 16.658 28.077 3.936 48.495
2003 48.413 34.138 100.331 9.874 182.820 14.309 24.355 3.701 44.485
2004 45459 34.355 88.187 10.138 173.814 15.445 24.906 3.824 43.142
2005 41.862 32.313 76.257 10.256 155.447 14.224 22.497 3.495 35.740
2006 40.554 30.769 69.912 10.147 141.669 9.793 16.336 2.543 27.244
2007 44875 28241 88.050 10.317 157.593 12.714 22.808 3.046 32.868
2008 41.643 26.438 69.494 10.552 156.563 11.932 19.032 3.112 28.437
2009 36.509 23.816 54.895 9.877 155.924 9.641 15.516 2.590 22.625
2010 42.862 23.342 83.292 9.927 156.765 13.930 23.393  3.208 30.15
2011 41.377 23.152 72.719 9.980 131.862 18.227 34.442 3.544 42.713
2012 38.374 22937 42922 10.196 141.984 8.689 14.115 2.212 20.798
2013 37.226 22.372 41.695 10.257 134.329 12.128 20.415 2.583 26.677
2014 36.730 22.090 46.835 10.350 128.876 8.916 15.392 2.043 22.047
2015 32.636 21.707 36.082 10.083 128.915 9.634 14539  2.548 19.731
2016 32.368 21.516 34.947 9.961 140.086 7.770 11.920 2.164 17.068
2017 33.200 22.245 38.653 10.255 138.286 9.222 13.911 2.490 19.708
trend 19902017, % -58.0 -65.7 -85.8 -52.3 -41.5 -39.9 -56.6 -27.9 -92.9
trend 20052017, % -20.7 -31.2 -49.3 0.00 -11.0 -35.2 -38.2 -28.8 -44.9

which was largely influenced &ydecline in

2.1. Su|phuDoxide energy production (oil shale consumption as a
main fuel in Estonia fell from 231 PJ in 1990 to

During the period of 1#2@17, the emissions of 191.7 PJ in 2017) (sEeyure2.1 andTable2.1).
sulphur dioxide had decreased by about 86%, The latter, in ta, was the result of a restructuring
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of the economy. Likewise, the export possibilities
regarding electricity have also decreased
noticeably. The use of local fuels (including wood,

has reduced. The use of fuel with lower sulphur
content was also the reason for a decrease in SO
emissions (with regard to fuel for road transport

oil shale oil) and natural gas has been constantly and heating). Other reasons far tlecrease in

increasing since 199@hile the relevance of
heavy fuel oil in the production of thermal energy

emissions are given below.

300 250
250 200 2
3 c
= 200 S
2 150 2
[%)]
8% 7
= 150 c
o o
o 100 S
® 100 g
TN ’
50 H Iinlin_A1N 50
N \Z ) o \e) N \2 ) o \J S W% g o A
o ) o o o N o N S N N N N NN
S A . I S S I SN S, S S
= Energy mmm Other sources
NEC directive 2020 - 2029 emission targets —— NEC directive 2030 emission targets

== Qi shale consumption
Natural gas consumption
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Figure2.1 SQ emissions in the period of 1¥#D17 and NEC directive 2016/2284 targets

1.1% 0.2%

%

14.7%

84.0%

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

Other sources

Figure2.2 SQ emissims by sources of pollution in
2017

The main reason for the drop in emissions since
2004 is the launch of two new boilers at the Narva

have reduced S@missionsto virtually zero.
Emissions have also been considerably reduced
by shutting down the old blocks.

A number of additional measures to reduge SO
emissions have been implemented over the past
decade.

Unique sulphur scrubbers designed in the course
of five yars of research and development were
installed in the Narva #RPn four energy
production units of the Eesti Power Plant (PP) in
2012. The serndiry NID (Novel Integrated
Desulphurisation) technology, which uses the fly
ash in the gas itself, does not reguany
additional compounds to bind the,. S@ith
regard to the energy units which have not been
equipped with the clearing equipment, alternative
methods are used for reducing B@issions,
such as water injection to furnaces of PC (old
pulverised combtien boilers). Water injection

Power Plants (PP). The boilers, which are based |, \ers the flame temperature and thus improves

on circulating fluidized bed (CFB) technology,

Return to the Table of Contents
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included in oil shale. All these solutions mean that emissions decreased by 49.3% in 2017 compared
these filter equipped units will meet the tighter to 2005.

limits on sulphur emissiomsfiue gases that will

come into effect from 2016. Measures are also

being taken to reduce nitrogen emissions, which 2 2 NitrogerQ(ideS

will enable units to work at full capacity after

2016, without limits. These scrubbers will also Emissions ofiitrogen oxides have decreased by
reduce the solid particle content of fases. 58% compared to 1990 (Segure2.3andTable

2.1). The reduction is mainly due to the decrease
in energy production and the transport secto
during the period of 1921193 (the consumption

of petrol by road transport dropped 58% at this
time and diesel by 45%). The increasing share of
catalyst cars in more recent years was also a
contributing factor to the reduction ofxNO
emissions. The empr industry and road

In 2016, SCemissions had decreased by about transport sector are the main sources of nitrogen
4&! xi fo! dpngbsfel! up! 31dgemisspydBla8soifand22.6%irespectively, o !
reason for the reduction of emissions is the the share of other mobile sources was 15.8% and
conservation of one of the power plants in Ida nonindustrial combustio@ 16.1% in 2017 (see
Virumaa, which ed as its main source of fuel  Figure2.4).

generator and coke oven gas (the facility worked In 2017, NQemissions increased by 2.6% in
for only half a month at a time and the reduction . .
dpngbsjtpolup!3127tt!gj hvs

Lr;ne;r)mssmns amounted to about four thousand for this change was the growth of electricity and
' cement production. However it should be noted
In 2017, SCemissions had increased by about that with the growth of electricity generation at
10.6% when compared to thpuries for 2016. the Narva Power Plants to a figure of 17%, the
The increase in emissions has mainly been emission of nitrogen oxides increased to a
caused by the growth of electricity generation at significantly ~ lower figure, because the

the oil shale Power Plants (approximately 17%). introduction of clearing equipment at oil shale

_ _ _ power plants played a role in keeping down that
The sharg of energy s.ecj[or, _mcludlng mobile gjhvsf/ ! Pof! pgdcticveameris! Fof s h
sources, in total S@mission is 99.8%; the

combustionin energy industry (NFRs 1-Al&s
responsible for about 84% of total emissions in
2017 (se€igure2.2). The share of S€missions
from the two large oil shale plaBtdlarva PP
(Eesti and Balti PPsg accounts dr
approximately 72.1% of totaj 8Missions.

In 2014, Smissions had increased about 12%
compared to 2013. Increase in emissions has
occurred due to the fact that in 2014, pulverised
limestone was not added to upper parts of
furnaces of units 1, 2 and 7 of Eesti PP (adding
limestone wouldeduce S©emissions in PC
boilers without NID systems).

over the past five years is the desulphurisation
and denitrification systems that were added to
the older energy production units of the Narva
Power Plants that use pulverised combustion
technology, owing to which the sulphur and
nitrogen emgsions have decreased by three and
almost two times, respectivelyesti Energia

According to the new NEC directive 2016/2284,
the Member States should comply with the
emission reduction commitments set out in this
directive. Estonia fulfilled the requirements of the
directive and the Gettburg Protocol of LRTAP
Convention, which provided for the reduction of
sulphur dioxide emissions by 32% relative to 2005
baseline emissions by 2020, already in 2014. SO

At the same period the Ngnission from road
transport decreased by 4.4%, mainly by the
stricter emission standards for new vehicles
categories. This means that new teldgies
have been introduced gradually and the average
age of vehicles has decreased over the years.

Return to the Table of Contents
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Figure2.3 NG emissions in the period of 13##D17 and NEC directive 2016/2284 targets

7.0% 0.3%

\_

15.8%

NQ

2017
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Figure2.4 NQ emissions by sources of pollution in 2017

Estonia fulfilled the requirements of the NEC
directive 2016/2284 and the Gothenburg Protocol
of LRTAP Convention, which provided for the
reduction of nitrogen deis emissions by 18%
relative to 2005 baseline emissions by 2020,
already in 2015. N@missions decreased by
20.7% in 2017 compared to 2005.
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= Combustion in energy and
transformation industries

= Combustion in manufacturing
industries

= Non-industrial combustion
Road transport
Other mobile

= Agriculture

= Other sources

2.3.NonMethanéVolatile
OrganicCompounds

Emissions of NMVOC in 2017 increased by 3.4%
compared to 2016. During thieriod an
insignificant increase or decrease in emissions in
all sectors was observed (degure2.6). The
increase in the amount of wood being burned and
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livestock changes resulted in an increase in within this sector over the same period. This

emissions fromthe manufacturing industries reduction has primarily been due to the

(involving combustion processes) and also in the introduction of progressively stricter Euro

agricultural sector. emission standards and the fact that older

vehicles are being used far less than newer ones
(meaning tht older vehicles have a lower annual

mileage).

The year 2017 saw considerable reductions
(5.9%) in NMVOC emissions in the transport
sector when compared to the previous year,
despite the general increasdransport activity
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The total emissions of norethane volatile on petrodriven cars for evaporative emission
organic compounds decreased by 65.7% between control. These reductions have been driven by
1990 and 2017 (s€eable2.1, Figure2.5). In tighter vehicle emission standardembined

1990, the main polluters of NMVOC were with limits on the maximum volatility of petrol.
industrial processes and product uses (36.5%) Also, reductions in NMVOC emissions have been
and road transport (27.1%). In 2017, the dominant enhanced by switching from petrol to diesel cars.
source was the san&industrial processes and
product uses sector (34.1%), but share of non
industrial combustion hagiaased from 6.8% to
15.6% and share of road transport has decreased
from 27.1% to 6.6% (degure2.7).

Secondly, during the period of B2907, the
production of chemical products fell. Emissions
from norindustrial fuel combustion (mainly in
households) have increased since 1995. These
are the results of the increasing tendency towards
The decline in emissions since 1990 has primarily wood and wood waste combustion (the NMVOC
been due to reductions that have been achieved emission factor for these fuels is much higher for
in the road ransport sector due to the the domestic stoves and higtlikan for other
introduction of catalytic converters on vehicles to fuels combustion).

reduce exhaust emissions, and carbon canisters

= Non-industrial
combustion

= Road transport

Other mobile
- 2017 5.8%
Industrial processes
and product uses
36.5% Agriculture 34.1%

= Other sources

Figure2.7 NMVOC emissions by sources of pollution in 1990 and 2017

2.5% of total emissions respectively. Fugitive
2.4. Ammonia emissions from solid fuels (oil shale open cast

mining, mainly explosive wdrkaccount for
Total NH emissions decreased by 52.3% approximately 1.6% of emissions, and road
between the years 1990 to 2017 due to a transport makes up 1.4%. All other sectors (non
reductionn the number of animals and the use of industrial combustion, waste, and other mobiles)
fertilisers (seeFigure 2.8). Livestock manure account for approximately 2.4% of total ammonia
management and use of mineral fertiliser are the emissions (seEigure2.9).
main sources of pollution regarding ammonia
(about 87.7% in 2017). The process of
combustion in energy and transformation
industries and combustion in manufacturing
industries sectors is responsible for 4.3% and

In 2017, NHemissions increased by about 3%

xi foldpngbsfelup! 3127tt! g,
an increase in the livestock number and wood and

wood waste combustion in manufacturing
industries.
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Figure2.9 NH; emissions by sources of pollution in 2017

According to the new NEC directive 2016/2284 In 2017, ammonia emissions remained at the
and the Gothéoirg Protocol of LRTAP 2005 level. Although in 2017, both the number of
Convention, Estonia is obliged to reduce animals in total and their productivity vigldr

ammonia emissions by 2020 by 1% as compared than in 2005, ammonia emissions have remained
with 2005. at the same level as in 2005 due to technological

Return to the Table of Contents

47



Estonian Informative Inventory Report 2019

innovations in the agricultural sector as well as in vehicés are used less when compared to new
environmental protection measures (e.g. duration vehicles (they have a lower annual mileage).
and time of manure spreading). These serve as additional reasons for CO
emissions declining by 4.3% in the transport
sector in 2017 when compared to the previous

2.5.CarborMonoxide year.

In 1990, the main polluters of carlbmonoxide
were road transport (50.9%), while in 2017, the
dominant source was nimustrial combustion
(50.7%) (sekigure2.11). Emissions from nen
industrial fuel combustion (mainly in households)
have increasesince 1995. These are the results
of the increasing tendency towards wood and
wood waste combustion (the CO emission factor
for these fuels is much higher for the domestic
stoves and higher than for other fuels
CO emissions from transport have declined over combustion). The share of the energy sector

In the period of 1992017, the emissions of
carbon monoxide decreased by 41.5%. That was,
among other things, caused by the reduction in
the use of vehicle fuels (especially from 1990 to
1992), and in recent years, by a decrease in the
number of cars drivirm petrol. The increase in
emissions from 1994 to 1996 is caused by a
growth in the burning of wood in the household
sector (seéigure2.10).

the past two decades. Thetroduction of increased at the same period from 7.6% to 27%,
catalytic converters and progressively stricter mainly due to an increase in shale oil production
Euro emission standards are the main factors j o! Fftuj ! Fofshjb! imju'"" "tu

behind these reductions. However, the reductions Industry) plant.
have been accompanied by a shift from petrol to
dieselpowered cars and the fact that older
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= Other sources

and transformation

= Combustion in
manufacturing industries

= Non-industrial

Road transport

0.5%

Figure2.11 CO emissions by sources of pollution in 1990 and 2017

Emissions of CO in 2017 remained practically the
same as the 2016 level. During this period an
increase or decrease was okedrin emissions

in all combustiorelated sectors. For example,
carbon monoxide emissions have decreased in
the manufacture of solid fuels and other energy
industries, as well as in various sector industries
and road transportation. At the same timeg ther
has been a significant increase in emissions in the
industrial sector as a result of an increase in wood
combustion.

In 2017, the biggest polluters of CO were
combustion in the némdustrial sector (about

50.7%, from which a large part is wood
combustio in the domestic sector), combustion

emissions of TSP by sectors of pollution are
shown irFigure2.13,

In  199@2017, TSP emissions dropped
significantlye by 92.9% (seBigure2.12 and
Table2.1). This is due to the increase in the
efficiency of combustion devices and cleaning
installations (especially in oil shale power plants
and the cemeriaictory2 from 1990 to 1998) as
well as the decrease in electricity production. The
growth of TSP and fine particulates emission in
2010 resulted from the growth in electricity
production at the same period. The significant
growth of particulates emission2011 was due

to the increase in electricity production by 34% in
Balti PP (Eesti Energia Narva Elektrijaamad AS)

in the energy industry (27%, mainly from shale oil and it is a result of bad operation of electric

production industry) and road transg@#.5%
(seeFigure2.11).

2.6.Particulates
The main source of particulates is the energy

sector (including mobile sources), which
accounts for 65.1% of the total figure. The

Return to the Table of Contents

precipitators on two power units of this power
plant.

In 2017, particulate emissions inseegby 15.4%

in comparison to 2016, due mainly to an increase
in emissions from industrial combustion (mainly
due to the growth of wood and wood waste
combustion) and the construction/demolition
sectors.
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Figure2.12 TSP emissions in the period of 182017
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0.1% transformation industries
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Figure2.13 TSP emissions by sources of pollution in 1990 and 2017

In 1990, the main polluters of TSP were the energy respectively compared to 1990 (Seere2.13).
industry  (62.1%) and combustionn i  The main reasons rfesuch changes are the
manufacturing industries (32.2%). In 2017, the following: an increase in the share of wood
share of combustion in energy industries dropped combustion in the domestic sector (high
to 25% and dominant source was industrial emission factor of particulates), modernisation of
processes and product uses (more precisely, cleaning equipment at the cement plant, and a
construction and demolition) (26.2%). The share decrease in electricity production in the oil shale
of energy and transfortian sector has power plants. Other sources contribute to 1.4% of
decreased by 37.1%, while the share of non the total emissions.

industrial combustion, agriculture, and mobile

sources had increased by 15%, 7% and 4l4%The emissions of fine particulatesPM sand

BC are shown kigure2.14.

Return to the Table of Contents
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Figure2.14 PMho, PMsand BC emissions in the period of ZRWL7 and NEC directive 2016/2284 Psrgets

Emission of black carbon for all activities was The ptinary sources of fine particulates {{M
calculated in this submission for 288ML.7. In emission in 2017 were combustion in energy and
the process of making the calculations in 2018 transformation industries (29%, mainly oil shale
year submissignhe new EMEP/EEA Air Pollutant combustion), combustion in manufacturing
Emission Inventory Guidebook 2016 methodology industries (22%) and Hadustrial combustion
was applied. (21%, mainly wood combustisegfigue2.15).

The distribution of BMand BC emissions by
sources of pollution is also visibl€imure 2.15
andFigure2.16. Itis interesting to note that if the
share of noindustrial combustion (generally
wood combustion in domestic sector) in TSP
emissions makes up 16.7% of the total emissions,
then share in emissions of BC is significantly
higher and makes up 38.1%.

In the period between 2a0l7, emissions of
PMo, PMs, and BC increased by 56.6%, 39.9%,
and 27.9% respectively, despite an increase in
electricity productiom ithe same period (by
51.6%). The main reason is an increase in the
efficiency of combustion devices and cleaning
installations in oil shale power plants.

The reasons of increase in emissions in 2017 in
comparison with 2016 same as well as for TSP.

Return to the Table of Contents
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Figure2.16 Black carbon emission by activities in 2017

The primary sources of black carbon emission i in 2015. PW emissions decreased by 35.2% in
2017 were nemdustrial combustion (38%), 2017 compared to 2005.

combustion in manufacturing industry (32%),

mobile sources (16%), combustion in energy and

transformation industries (13%, mainly oil shale 2 7. HeavWetals

combustion) (seleigure2.16). Other sources are

mainly industrial processes. In 199@2017, emissions of heavy metals
Estonia fulfilled the requirements of the NEC dropped significantly, as can be seénlire2.2
directive 2016/2284 and the Gothenburg Protocol andFigure2.17.

of LRTAP Convention, which provided for the
reduction of fine particulate matter emissions by
15% relative to 200&seline emissions by 2020,

Heavy metals are mainly released by combustion
in energy and transformation industries and from
mobile sources. The energy industry (mainly oil
shale power plants) is a big heavy metals polluter

Return to the Table of Contents
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in Estonia. Themassions of lead decreased by  production. A further reason is the discontinued
83.4% due to the modernisation of cleaning use of leaded petrol in Estonia since 26866. (
equipment at both the Narva PP and Kunda Figure2.19)

Nordic Cement and due to the decrease in energy

Table2.2 Heavy metals emissions in the period of 22007 (t)

Year Pb Cd Hg As Cr Cu Ni Zn
1990 205.472  4.504 1.162 18.883 18.419  10.989  27.400  106.001
1991 188.142  4.296 1.051 16.482 16.049  10.202 25.616  97.122
1992 124.247  3.089 0.862 14.060 13.814 7.067 17.008  79.427
1993 102.677  2.311 0.678 10.868 10.505 5.819 14331  61.963
1994 122.835  3.005 0.683 10.710 10.331 6.515 12.859  65.055
1995 85895 2.180 0.642 10.105 9.963 5.606 10.484  63.477
1996 66.480 1.307 0.640 10.389 10.231 5.140 10.851  61.956
1997 47.333 1.345 0.646 10.233 9.976 5.218 9.746 61.924
1998 41.633 1.224 0.579 9.179 8.922 4.977 8.794 55.338
1999 40.065 1.159 0.558 8.751 8.510 4.648 7.507 53.005
2000 36.905 0.779 0.556 8.607 8.365 4.319 6.478 49.320
2001 36.994 0.755 0.543 8.408 8.239 4.757 6.432 49.044
2002 36.326 0.777 0.547 8.382 8.353 4.930 6.198 48.423
2003 38.439 0.847 0.638 10.007 9.824 5.259 6.799 56.868
2004 36.768 0.786 0.582 9.702 9.409 5.258 6.699 55.525
2005 35.620 0.760 0.562 9.240 9.095 5.419 6.454 52.780
2006 32.124 0.740 0.563 8.616 8.476 5.438 5.791 48.308
2007 40.480 0.909 0.692 11.088 10.810 6.198 6.780 61.370
2008 35.292 0.828 0.605 9.420 9.338 5.599 5.953 54.578
2009 28.441 0.709 0.474 7.613 7.554 4.899 4.868 45.836
2010 38.800 0.896 0.659 10.974 10.604 5.827 6.626 62.009
2011 38.292 0.859 0.663 10.892 10.431 5.845 6.453 60.036
2012 33.789 0.792 0.585 9.607 9.189 5.641 5.675 54.304
2013 39.292 0.965 0.695 11.247 10.593 5.932 6.533 61.836
2014 36.493 0.897 0.686 10.256 9.860 5.982 6.062 56.745
2015 28.398 0.747 0.548 7.754 7.611 5.439 4.690 46.193
2016 32.420 0.809 0.616 8.991 8.692 5.795 5.357 51.843
2017 34.078 0.804 0.587 9.500 9.169 5.949 5.712 55.111
trend 19962017, %  -83.4 -82.2 -49.5 -49.7 -50.2 -45.9 -79.2 -48.0
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Figure2.17 Heavy metals emissions in the period of 229Q7(t)
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The emissions of lead by sources of pollution in industries and industrial combustion (mainly
1990 ad 2017 are shown fngure2.18. The cement manufacturing), in 2017 the main source
distribution of emissions by sector has of pollution by all heavy metals was the energy
considerably changed over the last 27 years. industry (mainly oil shale power plants).

While in 1990 the main sources of lead pollution

were almost equally road transport, energy

= Combustion in energ 1.8% 19
0.4% 0.4% and transformation 2.2% °
W industries 0.1%

\\ ‘

= Road transport

= Other mobile

Combustion in
manufacturing
industries

Non-industrial
combustion

= Other sources

Figure2.18 Pb emissin by sources of pollution in the period of 1990 and 2017
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Figure2.19 Petrol consumption in the period of 182017
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emissions increased for the same period by
2.8.PersistenOrganic 58.3% (the main reason is the increase in the
share of wood burning), but decreased from 1995

Pollutants to 2017 by 7.3%.

In the period of 1980017, diOXin, PAHs total The emissions of POP® shown imable2.3
and PCB essions decreased by approximately  andrigure2.20.

46.9%, 5.7% and 39.8% respectively. Only HCB

Table2.3 POPs emission in the period of 122017

PCDD/F  B(a)p B(b)f B(f  I(1,23-cd)p PAHstotal  HCB

1990 8.121 2.369 2.750 1.510 1.567 8.196 0.196 8.375
1991 8.012 2.349 2.773 1.498 1.540 8.160 0.190 8.539
1992 5.385 1.629 1.797 1.020 1.160 5.606 0.166 5.609
1993 4.362 1.385 1.484 0.897 1.065 4.831 0.144 5.08
1994 4.244 1.744 1.776 1.124 1.501 6.145 0.216 5.149
1995 5.640 2.821 2.756 1.826 2.621 10.023 0.334 4.123
1996 6.344 3.226 3.200 2.106 3.006 11.537 0.371 4.725
1997 6.312 3.224 3.189 2.105 3.024 11.543 0.383 4.317
1998 7.167 2.620 2.650 1.689 2.375 9.333 0.331 4.350
1999 7.134 2.549 2.629 1.638 2.259 9.075 0.316 3.773
2000 6.731 2.398 2.455 1.527 2.153 8.532 0.319 2.621
2001 6.550 2.337 2.436 1.484 2.059 8.316 0.325 4.197
2002 6.936 2.301 2.409 1.456 2.004 8.171 0.300 4.003
2003 6.872 2.307 2.435 1.448 1.999 8.189 0.313 4.753
2004 6.175 2.416 2.595 1.486 1.994 8.491 0.344 3.710
2005 5.727 2.207 2.421 1.331 1.736 7.694 0.292 3.724
2006 5.044 1.895 2.049 1.165 1.428 6.537 0.262 3.045
2007 6.673 1.898 1.972 1.223 1.712 6.806 0.322 1.806
2008 6.689 2.014 2.099 1.254 1.752 7.120 0.335 2.802
2009 6.093 2.136 2.250 1314 1.821 7.520 0.308 3.057
2010 6.406 2.386 2.600 1.431 1.928 8.346 0.348 4.175
2011 6.311 2.022 2.231 1.210 1.600 7.064 0.314 3.618
2012 4.729 2.039 2.247 1.229 1.620 7.135 0.329 3.480
2013 3.663 2.090 2.210 1.274 1.566 7.140 0.335 3.940
2014 4.039 2.049 2.326 1.198 1.530 7.103 0.280 4.222
2015 4.133 2.029 2.327 1.177 1491 7.024 0.280 4.232
2016 4.019 2.008 2.295 1.166 1.486 6.955 0.284 4.194
2017 4.316 2.242 2.618 1.278 1.587 7.726 0.310 5.042
trend 19962017, % -46.9 -5.3 -4.8 -15.4 13 -5.7 58.3 -39.8

The main sources of dioxin emission in 2017 are The main source of PCBs emission is oil shale
the waste sector (37.2%, mainly industrial and combustion, which directly depends on the
clinical waste incineration), combustion in energy amount of burned fuel.

industries  (23.3%, indds also waste
combustion as fuel), norustrial combustion
sector (21%), combustion in the manufacturing
industry (12%, includes also waste combustion as
fuel, mainly in the cement manufacturing
industry) and road transport (6.5%) (Sgare
2.22).

The main contributor to the total PAHs and HCB
emissions is the nendustrial combustion
(40.8% and 54.9%spectively, mainly wood
combustion in residential sector) (Sgeire2.21,
Figure2.23andFigure2.24), which is followed by
the enegy sector. Currently, national POPs
emission factors are being developed for the
energy sector.
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Figure2.24 HCB emission by activities in 2017
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3.1. Overview of the Sector Due to energy security concerns, proportion of
natural gas has remained small in Estonian

The energy sector includes stationary fuel €nergy mix. Recent developments in Estonian
combustion (NFR 1Al1, NFR 1A2, NFR 1A4),biogas sector have increased the share of locally
mobile sources (NFR 1A3), and fugitive fuel sourceo! biogas used for electricity and heat
emissions (NFR 1B). production.

The energy sector is a key source of all pollutants In Estonia, renewable energy is generated from
emissions. hydre and wind energy as well as from biomass.

Since electricity generation has accelerated in
mineral and biological. It is a unique country proportion of renewable energy has increased.
fuelse oil shale, wood and peaaccounted for - 35Gwh to 26 GWh). The share of wind energy in
approximately 90-6%_ (from which oil shale is gross electricity production in 2017 is 5.6% and
about 74%) of the primary energy supply. Coal, hydro energy only 0.2%tatistics EstorjiaIn
natural gas and liquid fuels were imported to 2005, electricity generated from rendavab
Estonia in 2017. Imports of natural gas decreased energy sources was only 1.1%, but in 2016, it
by about 5% compared to 2016. The imports of ccounted for 12.2%. The growth was due to the
motor gasoline and diéstecreased by about 6%  enjargement of the existing wind parks and the

and 3% respectively compared to the previous commissioning of new combined heat and power
year. The imports of coal increased by about 96% p|ants working on wood fuel.

compared to 2016. Imported fuels (natural gas,
fuel oils, coal, and motor fuels) made up 8.2% (see

Figures.1).
Liquid fuels
Natural gas
6.4%9 1.4% Other fuels
Coal 1.2%
0.4% '
Peat and peat A\\
briquette \
0.5% \

Wood and other
renewables
16.1%

Figure3.1 Structure of primary energy supply in Estonia in 2017
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(Source: Statistics Estgnia

The enggy sector is the main source of, NI, 80.5% of PMemissions, 41.7% of total NMVOC
CO, particulates, dMnd POPs in Estonia. In  emissions, 99.6% of tot@O emissions, and
2017, the energy sector contributed 99.9% of total 97.9% of Pb emissiosgéFigure3.4, Figure3.5,

SQ emissions, 92.5% of total \Ngnissions, Figure3.6 andTable3.1).
Table3.1 Pollutant emissions from the energy sector in the period 022090
Vear NG NMVOC SQ NHs PMes PMuo BC TSP co Pb
kt
1990 74.054 29.268 272.372  0.155 NR NR NR 269.465 235.891 204.675
1995 46.094 22424 115712 0.275 NR NR NR 124.147 212.084 84.792
2000 43.004 22907 97.050 0.410 14553 29701 3.419 65521 197.980 35.654
2005 40.031 17.697 76.098 0.720  13.217 18.814  3.453  27.351 154.946 34.605
2006 38.499 15982 69.781  0.625 8754 12393 2503  18.094 141.166 31.118
2007 42.690 14571 88.010 0.655 11.742 18.922 2995  23.765 156.932 39.681
2008 39.053 13.747 69.460 0.719  10.895 14.996 3.080  18.880 155.988 34.663
2009 34.467 12927 54.845 0.616 8945 12558 2555 15772 155.350 28.011
2010 40.788 12910 83.245 0.678 13.314 20.869 3.187  24.581 156.213 38.267
2011 39.274 11757 72.680 0.691  17.700 32.019 3,517  37.386 131.313 37.746
2012 36.102 11.378 42.864 0.709 8196  11.720 2187 15516 141.531 33.180
2013 34.755 10.733 41.647 0.735 11483 17504 2554  20.019 133.829 38.628
2014 34373 10.010 46.819 0.771 8377 12757 2.018 16.059 128.339 35753
2015 30.278 9.629  36.049 0.981 9119  11.922 2522  13.853 128.389 27.770
2016 29.984 9.440  34.895 0931  7.263 9187 2138  11.027 139.585 31.737
2017 30.794 9.264  38.644 1105 8677  11.011 2465  12.827 137.717 33.369
trend 19962017, % -58.4  -68.4 -85.8 612.9 -40.4 -62.9 -27.9  -9524  -416 -83.7
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Table 3.1 continues

PARS b

total 1ot

1990 4.456 1.121 18.855 18.418 10.965 27.399 105.993 8.195 7.292 0.180 8.335
1995 2.132 0.598 10.077 9.961 5583 10.482 63.462 10.022 4.743 0.313 4.067
2000 0.728 0.505 8.575 8.350 4.263 6.474 49.271 8532 3.866 0.296 2.559
2005 0.728 0.526 9.221 9.018 5.234 6.413 52.868 7.694 3.192 0.282 3.697
2006 0.709 0.527 8.598 8.407 5.228 5.759 48.192 6.536 3.063 0.251 3.018
2007 0.874 0.655 11.068 10.735 5.944 6.748 61.227 6.805 4.666 0.314 1.783
2008 0.806 0.574 9.406 9.255 5.443 5904 54491 7.119 4.695 0.326 2.780
2009 0.684 0.442 7.599 7.508 4.800 4.856 45798 7.520 4.085 0.301 3.038
2010 0.878 0.631 10.963 10.469 5.676 6.604 61910 8.346 4.970 0.341 4.157
2011 0.838 0.631 10.879 10.280 5.682 6.425 59.930 7.063 4.911 0.307 3.600
2012 0.772 0.554 9.595 9.110 5.437 5.646 54.174 7.135 3.490 0.322 3.462
2013 0.944 0.663 11.234 10.515 5.712 6.504 61.695 7.139 2550 0.328 3.921
2014 0.875 0.653 10.243 9.777 5.729 6.033 56.563 7.103 2.751 0.273 4.203
2015 0.725 0.515 7.741 7.536 5.260 4657 46.050 7.024 2.620 0.272 4.212
2016 0.787 0.582 8.977 8.635 5.592 5332 51.683 6.954 2479 0.276 4.173
2017 0.782 0.553 9.437 9.123 5.724 5.674 54945 7.725 2710 0.302 5.022
trend 19962017, % -82.5 -50.6 -50 -50.5 -47.8 -79.3 -48.2 -5.7 -62.8 67.4 -39.8

During the period of 12017, the emissions of

7 of Eesti PP (adding limestone would reduce SO

sulphur dioxide from the energy sector decreased emissions in PC boilers without NID systems).

by 85.6% and the emissions of nitrogen oxides by
about 58.4% resulting from a decline in energy

production (oil shale consumption as a main fuel
in Estonia fell from 231 PJ in 19909b. 71 PJ in
2017) ¢eeFigure3.4 andTable3.1). The other

reason for the drop in emissions in last years was

installation of the seadiy NID (Novel Integrated
Desulphurisatiy technology 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 bind the,. S@ith

regard to the energy units, which are not equipped 4 & ! xi f o !

with the clearing equipntealternative methods

of reduction of S@missions are used, such as
water injection to furnaces of PC (old pulverised
combustion boilers). Water injection lowers the
flame temperature and therefore improves
conditions for sulphur captured with limestone
included in oil shale.

In 2014, SCemissions from energy sector had

increased by about 12.4% compared to 2013.

Increase in emissions has occurred due to the
fact that in 2014, pulverised limestone was not
added to upper parts of furnaces of Units Id 2 an

Return to the Table of Contents

In 2015, SCemissions from energy sector had
decreased by about 23% compared to 2014,
mainly resulting from a decline in energy
production. The electricityogs production in

2015 was reduced by 16.3% in comparison with

2014, but import of electricity (mainly from
Finland) has increased by 56% for the same
period. Export has slightly decreased, only by
1.7%<geeFigure3.1 andFigure3.2).

In 2016, S{emissions had decreased by about
dpngbsfel! up!
reason for the reduction of emissions is the
conservation of one of the power plants in Ida
Virumaa, whit used as its main source of fuel
generator and coke oven gas (the facility worked
for only half a month at a time and the reduction
in emissions amounted to about four thousand
tons).

Electricity production volume increased in 2016
by about 18% comparemd 2015. A significant

3126¢
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factor that supported production growth was a
decrease in production costs.

In 2017, SCemissions from energy sector had
increased by about 10.7% compared to 2016. The
increase in emissions has mainly been caused by
the growth of ettricity production on the oil
shale Power Plants (about 17%).

In 2015, NQemissions decreased by 12%

compared to 2014, mainly due to the reduction in
energy production for the same period. In
addition, the introduction of clearing devices at oil
shale pwer plants played a role. By the end of

In 2017, particulate emissions increased by 16.2%
in comparison to@.6, due mainly to an increase

in emissions from industrial combustion (mainly
due to the growth of wood and wood waste
combustion) and the construction/demolition
sectors. The increase in wood consumption has
also caused an increase in ammonia emissions i
the energy sector.

Increase in electricity production also was the
cause of increase in emissions of heavy metals
and POPsséeFigure3.3 andTable3.1). During
the same pérd, insignificant decrease
emissions in residential sector took place.

in

2014, the pilot project on reduction of nitrogen
emissions, first in the history of oil shale industry, Only ammonia and HCB emissions have
had run little over 12 months. In 2013, one boiler increased in comparison with the figures from the
of the Eesti PP was supplied with ¢&&pture 1990s due to the growth of wood and wood waste
system, whichhas allowed reducing its NO consumption.

emissions approximately two times. Last year,

the pilot project was followed by a tyesr
P pro) y the renovation of two units in the Narva PP of

E:r?:sesitotr? ei;ﬁsgomgsstg\rf; bczlllzeerss,t;/vngs;rglizr Eesti En_ergia AS was essential. These re§ulted in
TFowj sponfoubm! Sfgpsu! &“Eoﬁ‘%'ﬂﬂ*""/?e"v technolagyhe combustlgn

of oil shale in a Ietemperature circulating

In 2016, NQemissions from energy sector fluidised bed (CFB). Renovation of then@in
efdsfbtfelcz! 2&!jo! dpn dhe Egstt RPovhsucpnpl@téd2iré Novemlgej 2008s f t -
despite an increase in electricity production. Since the beginning of 2004, the new and more
efficient unit has been in constant commercial

use. In 2005, the specific fuel consumption for
eIEchigity%/ éeée!raHo'n ?n!Ngr\%J Eperhrﬁagrﬁaa isb tpo
decreased as a s of shutting down the older

boilers: in May 2005, Narva Elektrijaamad AS
terminated the use of the old Hefficiency and
highpolluting equipment of the first three stages

in the Balti PP. On 1 June 2005, the renovated unit

N°11 in the Balti PP wasutehed. The two

boilers of the new unit fire oil shale in a circulating

The TSP emissions decreased in 2016 by 20.4%fluidised bed. The new units save more than 20%
compared to 2015. The Bi&hd PMsemissions in fuel. The pollution level is several times lower
decreased in the same period by 22.2% and 21.3%¢han that stipulated in EU environmental
respectively, which was mainly the result of regulations.

decreasing the amount of wood and $obts
burned in industrial boiler. At the same time,
emissions of particulates from NFR 1Al were
reduced as a result of modernisation of electric
precipitators at oil shale power plants.

In terms of the efficiency of eligity generation,

In 2017, NQemissions increased by 2.7% in
dpngbsjtpolup!3127tt!gj
for this change was growth of eiediyr and
cement production. However it should be noted
that with the growth of the gested electricity at

the Narva ®&verPlants by 17%, the emission of
nitrogen oxides increased significantly less,
because the introduction of clearing devices at oil
shale power plants played a role.

In order to meet the target$ different EU
legislations, a fiwgear research and testing
project was completed in the beginning of 2012

Z2Fftuj!fofshjb!vBoovbm! Sf-gpsu! 3127T!!iuuqgt; 00xxx/fofs
/doc/8457332/ettevottest/investorile/pdf/annual_report_2016_eng.pdf
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by installing unique desulphurisation systems on
four generating units of the Eesti PP.
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Figure3.3 Pollutant emissions from stationary combustion, electricity production, and export in the peri@l of 1990
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0.1%

= Energy (NFR 1

= Other sources

Figure3.5 Share of S&and N@emissions from the energy sector in total emissions in 2017

= Energy (NFR 1

= Other sources

Figure3.6 Share of NMVOC and BEmissions from the energy sectordtat emissions in 2017
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. total emissions is very smalD.2% (se€&igure
3.2. Statlonary Fuel 3.8 andFigure3.9, includes in other sources).
Combustion _ . .

The stationary fuel combustion sector is a key
source for all pollutants except ammonia.
Pollutant emissions in the 199117 period and
the distributiorof emissions between stationary
combustion and other sectors are presented in

the Table3.3, Figure3.7, Figure3.8 and Figure

3.2.1.Sector Overview

This chapter gives an overview of stationary fuel
combustion, which includes energy industries
(NFRLAL), stationary combustion in
manufacturing industries (NFR 1A2) and non S
industrial cofoustion plants (NFR 1A4). Energy
related activities (excluding transport) are the
most significant contributors to Missions2
99.8% in 2017. The share of mobile sources of the

3.2.1.1. Source Category Description

Sources category description are presented in the

Table3.2.
Table3.2 Stationary fuel combustion adtiies
NFR Source Description Emissions reported
1A1 Energy Industries

a. Public electricity and heat Includes emissions from public pow NQ, SQ NMVOC, NHTSP, P¥,

production and district heating plants on the bz PM s, BC, CO, HMs, PCDD/F, PAH
of point and diffuse sources. HCB, PCBs

c. Manufacture of solid fuels and Includes emissions from solid fuel NQ, SQ NMVOC, NHISP, PM

other energy industries transformation plants. Only point PMs BC, CO, HMs, PCDD/F, PAH
sources data. H@®B, PCBs

1A2 Stationary combustion in manufacturing industries and construction

a. Iron and steel Includes emissions from processes NG, SQ NMVOC, TSP, BNPM 5,
with contact (SNAP 030303). Only BC, CO, Pb, As, Cr, Cu, Ni, Zn
point sources data.

b. Nonrferrous metals Includes emissions from processes NG, SQ NMVOC, TSP, BNPM s,
with contact (SNAP 030307 BC, CMBb, As, Cr, Cu, Zn
secondary lead production, 030308
secondary zinc production, 030310
secondary aluminium production).

Only point sources data.

c. Chemicals Includes emissions from combustio NQ, S@Q NMVOC, NHISP, P\
plants of this activity reported by 7 PM s, BC, CO, Pb, As, Cr, Cu, Zn
operators.

d. Pulp, Paper and Print Includes emissions from combustio NQ, S@Q NMVOC, TSP, BNPM s,
plants ofthis activity reported by 13 BC, CO, Pb, As, Cr, Cu, Ni, Zn
operators.

e. Food processing, beverages ar Includes emissions from combustio NG, SQ NMVOC, NHTSP, PM

tobacco plants and other stationary equipm¢ PMys, BC, CO, HMs
of this activity reported by 52
operators.

f. Nonmetallic minerals Includes emissions from all boilers NQ, SQ NMVOC, TSP, BNPM s,

the manufacturing industry, other BC, CO, HMs
processes with contact: cement, lirr

glass, bricks and other productions

(SNAP 0301, 0303230320). Data

reported from 34 operators.
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NFR Source
gviii. Other

2019

Description Emissions reported
Includes emissions from all boilers NG, SQ NMVOC, TSP, BNPM 5,
the manufacturing industry, other BC, CO, HMs, PCDD/F, PAHs, HC
processes with contact: (SNAP PCBs
030204030205; 030326).
Data of point and diffesources.

1A4 Nonindustrial combustion plants

ai Commercial / institutional:
Stationary

Includes emissions from boilers or NQ, SQ NMVOC, NHTSP, P\
other equipment in the commercial PM s BC, CO, HMs, PCDD/F, PAH
sector. Data of poiahd diffuse HCB, PCBs

sources.

bi Residential: Stationary plants

Includes emissions from boilers ant NQ, S@ NMVOQ\H;, TSP, PM
other equipment in the residential PMs BC, CO, HMs, PCDD/F, PAH
sector. Only diffuse sources data. HCB, PCBs

ci Agriculture/Forestry/Fishing:
Stationary

Includes emissions from boilers ant NG, SQ NMVOC, NH SP, PM,
other equipment in the agriculture ¢ PMy s, BC, CO, HMs, PCDD/F, PAH
forestry sectors. Data of point and HCB, PCBs

diffuse sources.

1A5a Other stationary (including military

IE, reported under 1A4ai

45.8%

= Stationary
combustion

Other sources

75.9%

Figure3.7 NQ and NMVOC emissions from stationary fuel combustion andatinees in 2017
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= Stationary
combustion

Other sources

Figure3.8 SQ and PMo emissions from stationary fuel combustion and other sources in 2017

Table3.3 Pollutant emissions from stationarylfaembustion in the period of 122017

NG NMVOC SQ NH PMes PMuo BC TSP CO Pb
Year ” :
1990 36.062 6.811 265.480 0.137 NR NR NR 267.731 86.444 126.501
1995 26.435 9.087 112.073  0.249 NR NR NR 123.138 145.675 60.376
2000 23.680 7.372 93.898 0.305 13.637  28.657 2944 64309 125.786 30.670
2005 20.682 7.061 75.716 0.470 12.254  17.656 2921 25966 110.369 32.476
2006 18.942 6.181 69.445 0.335 7.789 11.204 1.963 16.646  97.363 29.651
2007 23.539 6.681 87.691 0.319 10.764  17.734 2.444 22330 115.783 38.140
2008 21.904 7.072 69.185 0.374 10.008  13.897 2.588 17.531 121.604 33.142
2009 19.324 6.555 54.679 0.307 8.169 11.557 2.128 14507 123.709 26.616
2010 24.323 6.839 83.100 0.359 12.482  19.780 2.720 23.207 127.343 37.981
2011 23.691 5.888 72.538 0.321 16.899  30.949 3.075 36.002 106.270 37.456
2012 20.951 5.834 42.773 0.314 7.387 10.654 1.742 14.151 115.794 32.884
2013 20.895 6.081 41.567 0.385 10.766  16.583 2.143 18.862 112.701 38.344
2014 19.992 5.679 46.745 0.430 7.611 11.790 1.583 14.851 108.58% 35.490
2015 15.912 5.539 35.972 0.635 8.348 10.950 2.084 12.637 109.845 27.502
2016 17.003 5.292 34.829 0.642 6.559 8.296 1.743 9.916  117.959 31.442
2017 17.999 5.355 38.574 0.792 7.975 10.111 2.072 11.690 116.950 33.062
trend 19902017. % -50.1 -214 -85.5 479.7 -41.5 -64.7 -29.6 -95.6 35.3 -73.9

Table 3.3 continues

PCCD/F HCB PCBs

1990 4.445 1.114 18.854 18.273 7.283 27.310 104.276 8.102 6.938 0.180 8.314
1995 2.127 0.594 10.076 9.881  3.588 10437 62537 9.980 4522 0.313 4.060
2000 0.723 0.502 8,575  8.266  2.146 6.425 48.300 8.495 3.643 0.295 2558
2005 0.721 0.521 9.220 8.906  2.406 6.342 51.332 7.643 2879 0.281 3.697
2006 0.700 0.522 8.597 8.286  2.163 5.683 46.740 6.481 2718 0.250 3.018
2007 0.866 0.649 11.067 10.607 2.713 6.662 59.694 6.747 4299 0.312 1.782
2008 0.797 0.569 9.405 9.132  2.339 5816 53.027 7.066 4.359 0.324 2.779
2009 0.676 0.437 7598 7394 1923 4783 44.440 7470 3.768 0.299 3.037
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PAHs

PCCD/F HCB PCBs
total

2010 0.870 0.626 10.962 10.351 2.672 6.530 60.500 8.290 4.647 0.340 4.157
2011 0.829 0.627 10.879 10.158 2.606 6.355 58.497 7.006 4580 0.306 3.600
2012 0.764 0.549 9.595 8.986 2.306 5575 52.714 7.076 3.162 0.322 3.462
2013 0.936 0.658 11.234 10.394 2.653 6.436 60.267 7.082 2.238 0.328 3.921
2014 0.867 0.649 10.242  9.647 2.553 5959 55.069 7.042 2452 0.272 4.202
2015 0.716 0.510 7.741 7.404 1.981 4581 44504 6.960 2310 0.271 4.212
2016 0.778 0.577 8.977 8.502 2.255 5255 50.109 6.892 2185 0.275 4.168
2017 0.772 0.548 9.487 8.987 2.259 5595 53.307 7.661 2429 0301 5.021
trend 19962017, % -82.6 -50.8 -49.7 -50.8 -69.0 -79.5 -48.9 -5.4 -65.0 67.7 -39.6

The energy industry sector is responsible for the
about 84% of Estonian totab 8Missions, 32%

of NQ 29% of PN and 93%fdPb. The main
contributors are oil shale power plants.

Estonian oil shale is higbh shale (up to 46%)
with low net caloric value @0 MJ/kg) and g
sulphur content of 1.4% to 1.8%. Two different
combustion technologie® the old pulverised
combustion boil shale and the new circulated
fluidised bed combustion technology are
currently used in the Estonian power plants. In the (Photo by Lembit Miglson: EestowerPlan)
combined heat and power block of the Balti PP,
around 7.2% of the fuel used in 2017 is biomass,
which is burned together withahale. This has
significantly increased the proportion of
renewable energy both in the Eesti Energia AS
portfolio and in overall electricity production in Studies and tests conducted in 2009 and 2010
Estonia. Each year, the new power block producesshowed that the nitrogen oxides emissions can
13140 GWh of renewable energy, enough to also be cut below the limits permitted in the
cover2% of annual electricity consumption in  stricter environmental requirements that will
Estonia. Renewable energy from biofuel produced enter into force in 2016, and in 2012, the
in the Narva PP provides enough electricity to instalment of thesquipment (nitrogen oxides
cover the annual consumption of 50,000 Estonian scrubbers) to reduce Nénissions of the Eesti
families. PP was commenced.

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 ding system.

The oil shale power plants contribute about 72% The most efficient and newest power plant at
to the total SOemissions. The Narva PP is  Eesti Energia is the Auvere power plant that was
investing in scrubbers to reduce sulphurous and launched in 2015. It uses oil shale as its main fuel,
nitrous wastes from flue gas in order to make and up to 50%f it can be replaced with biomass.
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.

2017 was the fifth year when we used waste as
fuel for heat and power cogeneration. We can
save approximately 70 millioAohnatural gas

by producing energy from waste. After sorting
household waste, another 300,000nés of

mixed municipal waste remains in Estonia, which
is now used for producing heat and power in Iru.
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In 2017, 235.7 tonnes of mixed municipal waste and the largscale landfilling in the country has
was used to produce heat and electricity. The ended

mixed municipal waste used in Iru plant is mostly
local, It 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 th&orddru
wasteto-energy unit impacts every single
inhabitant in Estonia since the waste
management in Iru is approximately twice
cheaper than landfilling. The launching of waste
to-energy unit can be seen as a natiole (Iru Power Plant, the green building is-teestergy
environmental project: the Esion waste unit; Sourcevww.etsnord.ge

management became environmentally friendlier

3
%

1.1% 0.2%

m Combustion in energy industry

m Combustion in manufacturing
industries

m Non-industrial combustion

Other sources

Figure3.9 SQ emissions by sources of pollution in 2017

Nonindustrial combustion is responsible for SQ, for 42.1% of TSP and for the 32% of CO
about 64.7% of the total NMVOC and 60% of COemissions in stationary combustion (the main
emissions in stationary combustion, for part of carbon monoxide is emitted from shale oil
approximately 1.1% of ;Sand 28% of TSP production plantséeFigure3.10, Figure3.11,
emissions. Combustion in energy and Figure3.12 Figure3.13, Figure3.14).

transformation industries accounts for 84.2% of

% Eesti Energia Keskinaaruanne_2014_enigps://www.energia.ee/
[doc/8457332/keskkond/pdf/keskkonnaaruanne_2014_eng.pdf
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Figure3.10 Distribution of pollutant emissions by sector in stationary combustion in 2017
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Figure3.11 Distribution of NMVOC emissions by seatstationary combustion in the period of 22917
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Figure3.12 Distribution of S£emissions by sector in stationary combustion in the period c22@9D
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Figure3.13 Distribution of TSP emissions by sector in stationary combustion in the perioc2201990
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Figure3.14 Distribution of CO emissions by sector in stationary combustion in the period2801890

PAHs1002200%, for dioxin 12260%:; in the
activity data, in the range from 2% to 5% (for the
An uncertainty analysis was carried out to the Waste combustion in domestic sec#650%).
year 2017 inventory. The uncertainty in the Uncertainty estimates for stationary combustion
emission factors for main pollutants from are given iiable3.4.

stationary combustion sector is estimated in the

range from 20% to 50%, for heavy metals and

3.2.1.2. Uncertainty

Table3.4 Uncertainties in stationary combustion sector

.. Share in total : Trenq
Pollutant Emission, 2017 emission. % Uncertainty, %  uncertainty
! 19902017, %
NQ 17.999 kt 54.21 9.53% 2.14%
NMVOC 5.355 kt 24.07 7.7%% 2.00%
sSQ 38.574 kt 99.80 8.26% 0.33%
NH; 0.792 kt 7.72 2.04% 0.90%
PM s 7.975 kt 86.48 9.54% 4.52%
PMyo 10.111 kt 72.68 9.56% 4.04%
TSP 11.690 kt 59.35 6.50% 0.62%
(6{0) 116.950 kt 84.57 11.11% 4.82%
Pb 33.062 t 97.02 186.09% 21.13%
Cd 0.772 t 96.09 135.55% 19.66%
Hg 0.548 t 93.39 181.01% 4.70%
PCDD/F 2.429 g FTEQ 56.29 66.93% 39.64%
B(a)p 2.227 t 99.31 97.49% 63.50%
B(b)f 2.595 t 99.11 107.06% 79.04%
B(K)f 1.263 t 98.87 91.20% 51.53%
1(1,2,2cd)p 1.576 t 99.30 83.62% 52.32%
HCB 0.301 kg 97.20 92.89% 104.62%
PCBs 5.021 kg 99.58 101.66% 7.09%
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. Energy indusés sources category description
3.2.2.Energy Industries (NFR 1A1) ~ “% p?Zsented e gory P

3.2.2.1. Source Category Description

The energy industries are a key source Hf SO
NG, NMVOC, TSP, BMPMs CO, all heavy
metals, and POPs emissions.

Table3.5 Energy industries reporting activities

NFR Description Method Activity data Emissions factor

Fuel consumption reported by National EF; Measuremer

Public electricity and heat Tier 1/Tier 3 operators; Energy balance from th Default EMEP/EEA

1Ala

production Statistics Estonia Guidebook
National methodologies;
1A1c Manufacture of solid fuels and Tier 3 Reported by operators National EF; Measuremer

Default EMEP/EEA
Guidebook

other energy industsie

The energy and transformation industries sector
is responsible for about 84% of totah SO
emissions, 32% of NQ9% of PN 27% of CO,
and 98%of Pb. The main contributors of all
pollutants are oil shale power plants, while for CO
emissions the main source is shale oil production
facilities.

Pollutant emissions from this sector and the trend
in emissions are presented in the
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Table3.6.

During the 1992017 period, emissions of,SO
decreased by 85% andyxN@issions by 59%,
resulting in a decline in energy production and
also in the installation of desulphurisation
technology by Eesti Narva Elektrijaanasée
Chapters 3.and 3.2.1.1).

Particulate emissions also dropped significantly
during the same periog@l by about 97%. A
decrease in electricity production and the
introduction of more effective clearing
installations at oil shale power plants was the
cause. The significant growth of particulates in
2011 was due to an increase in electricity
production, and is a result of the poor operation
of electric precipitators on two power units in the
oil shale Balti Power Plant.

The growth of wood consumption t&sreason
for an increase in emissions of ammonia.

Return to the Table of Contents

The increase of carbon monoxide emissions was
in the result of increasing shale oil production
level.

In 2016, S{emissions had decreased by about
9/ 3&! dpngbsfel up!
reason for th reduction of emissions is the
conservation of one of the power plants in Ida
Virumaa, which used as its main source of fuel
generator and coke oven gas (the facility worked
for only half a month at a time and the reduction
in emissions amounted to abdoir thousand
tons).

In 2017, SONQand PMy emissions increased

by about 11%, 4.2% and 11% respectively
dpngbsfe! up! 3127¢t!
emissions of these and other substances resulted
from the growth of electricity production on the oll
shale Power Plants (about 17%).
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Table3.6 Pollutant emissions from energy in the period of-2090

NG NMVOC  SQ NH PMs PMuo BC TSP CO Pb
Year ”
1990 25.690 1.763 220.880 0.081 NR NR NR 173286 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 12.400 1.726 62.090 0.180 4.486 8.956 0.515 15,516 22.460 30.740
2006 10.890 1.271 62.340 0.128 2.767 5.427 0.312 9.407 17.450 28.400
2007 14.100 1.022 82.360 0.130 5.707 11.947 0.663 14.687 18.000 36.700
2008 12.298 1.061 62.286 0.124 3.398 6.515 0.392 8.478 20.818 31.015
2009 10.637 1.125 49.138 0.133 3.201 5.808 0.357 7.394 24,955 25.115
2010 15.283 1.132 78.214 0.143 6.851 13.598 0.777 15909 26.475 36.416
2011 15.111 1.096 67.393 0.115 11.940 25.532 1.431 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
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 3.033 5.322 0.394 6.202 34.127 26.141
2016 10.118 1.150 29.233 0.398 2.312 3.652 0.392 4572 41976  30.274
2017 10.546 1.081 32466 0.444 2.330 4.055 0.331 4.920 37.371  31.706
trend 19902017, %  -58.9 -38.7 -85.3 451.2 -69.6 -81.0 -63.0 -97.2 107.4 -49.8

Table 3.6 continues

PCCD/F HCB

1990 1.131 1.015 18.314 17.460 4.652 20.336 84.921 2.000 2.330 0.020 5.244
1995 0.621 0.552 9.972 9460 2502 7550 48.031 1.870 1.300 0.030 2.724
2000 0.505 0.476 8532 7810 1970 5.640 40.090 1.370 0.810 0.030 1.699
2005 0.530 0.506 9.152 8180 2225 5630 42340 1.630 0560 0.030 1.811
2006 0.520 0.506 8532 7.610 1964 5310 38.760 1.280 0.450 0.020 1.547
2007 0.620 0.615 10972 9.780 2454 6.250 50.330 1.020 1.870 0.020 1.096
2008 0.523 0.521 9.275 8255 2.082 5299 42577 1.066 2264 0.021 1.414
2009 0.426 0.418 7.490 6.679 1.694 4376 34470 1921 2184 0.047 2.100
2010 0.613 0.608 10.864 9.680 2.445 6.180 49.922 2635 2978 0.068 2.868
2011 0.611 0.611 10.804 9.646 2.428 6.102 49.433 2184 3.120 0.056 2.472
2012 0.533 0.533 9510 8474 2131 5363 43.610 2302 1707 0.060 2.501
2013 0.709 0.643 11.165 9.888 2492 6.257 51.020 2500 0.810 0.077 2.695
2014 0.632 0.630 10.143 9.053 2.382 5722 46.336 2.757 1.127 0.079 3.125
2015 0.492 0.494 7668 6.854 1839 4358 35126 2584 1.023 0.073 2.817
2016 0.549 0.562 8900 7.963 2107 5.043 40.706 2.777 1.031 0.078 2.965
2017 0.534 0.531 9.437 8430 2113 5368 43.069 3.116 1.004 0.089 3.295

trend 19962017, % -52.8 -47.6 -48.5 -51.7 -54.6 -73.6 -49.3 55.8 -56.9 3429 -37.2

NFR 1Ala Public electricity and heat production In 2016 an idepth review of the Estonian
incluce pollutants emission data from point inventory was performed by the CLRTAP
sources (PS) reported by operators and from emission inventory review team (ERT), in which
diffuse sources. Emissions from the point the ERT encourages Estonia to create some
sources are calculated on the basis of quality checks for the measurement data. The
measurements, or the combined method data which the HReceived on request from the
(measurements plus calculations), or on the basis Party were found to be plausible and consistent.
of natonal emission factors. Only the S(&Fs in fluidized combustion systems
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seem to be low compared to plants from other footprint is bigger than in typical coal firing power
countries using similar technology. In such a plant, but during the calcite decompositien, fr
case, there should be an explanation lime is formed that binds the Sulphur during
combustion process. In 2004, a novel Circulating
Fluidized Bed Combustion (CFBC) was introduced
for EOS. For EOS CFBC, no sand is needed for bed
material since ash is the material that is forming
the bed. Theirculating ash contains free lime
that is one of the key parameters for almost 100%
sulphur binding and the second key parameter is
low combustion temperatugeb s pvoe! 911!
Low combustion temperature and low fuel
nitrogen content (below 0.1%) mean K@
emissions are also below the limit values (below
200 mg/Nr) (see

The Estonian inventory team sent questions for
an additional explanation to the operator and
Tallinn University of Technology. Below is given
the explanation of the University, according to
which Estonian Oil Shale (EOS) is a solid fossil
fuel that hadow heating value and high ash
content. Oil shale burned in power plants has the
following proximate characteristicg:2/#13%,

A = 45%57%, CO= 1&@19%, and {Q= 72
11MJ/kg. The molar ratio of Ca/S 818 in oil
shale exceeds by ov@&32imes theatio of Ca/S
sufficient to capture $@ompletely. Oil shale
contains a lot of carbonate minerals. Due to Table3.7).
decomposition of the carbonate minerals, the CO

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

Indices CFB block PF block (TB101)

Operational capacity, MW 215/187 180
Selfconsumption, % -19.13 8.93

Net efficiency factor, % 34236/35 30

Heat rate, kJ/kWh 9230/10256 11,737

CQ emission, kg/kWh 0.9744 1.2985

SQ emission, mg/Nfn 43,952 ca 2000

NQ emission, mg/Nfn 902120/140-160 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 ae to achieve the 200 or 400 mgANfor SQ

needed for EOS CFBC combustion (as can beemissions. For EOS, the free CaO is already
seen orrigure3.15). For people dealing with coal  present in the fuel. Initially, of rsay in the form
firing units, it is difficult to understand, but bear in of limestone, 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 compapnis willing to put additional/excess  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
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— - CEEXTSRTN 3 KXAXIT
o Technical Parameters:
(i - Electrical Capacity 215 MW
f « DH Capacity (P 11) 160 MW
i | + Steam Pressure 12.74/2.4 MPa
:: | - Steam temperature 535/535 °C
= ? - Steam flow 90 kg/sec
,’m 1 + Unit net efficiency 36 %
=1 S SRS
o
Circu~ |[*

lation ||
Loop

Figure3.15 Existing EOS CFBC boiler drawing

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 to
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@misions 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 seen ihable3.8 (Konistet. a] Plamut.

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

lot of laboratory and in situ experiments in the Oil

Table3.8 Concentration of main pollutants in flue gas before ESR.)§RoQstet. a)

Fuel used CQ, % CO, mg/N# NQ, mg/Nnd SQ, mg/Nmd
0S +BIO 13.8 20230 1402200 0
0S 8.5 14.4 20245 200 15.0
0S11.1 11.2 20-45 200 15.0
NFR 1A1c The manufacture of solid fnelsdes industries. Operators used measurement results,

pollutant emission data reported by shale oil national EF or the combined method for emission
production facilitee (oil shale transformation estimations.

processes). Emissions are calculated by
operators on the basis of measurements, or the
combined method (measurements plus
calculations) is used.

The production of shale oil in Estonia is carried

pvu! buluisfflgbdupsjft; ! Fc
Plant under Eesti Energia-AB)L L U! Pj m! PC ! )
Chemicals Plant under Alexela Group), and VKG

Under this code, data are also given on boilers in Oil AS (under Viru Chemistry Group Ltd).

oil shale mining and other fa@nsformation
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Two different technologies are applied in the vessels to be refined from ash and mechanical
production of shale oil: the old o@ethe impurities, and then it is subject to a distitia
technology of processing laggticle oil shale process to produce liquid products and gas with
in verttal retorts with a gaseous heat carrier. The high calorific value. Liquid products are fed to
process itself takes place in a vertical retort with other units for loading as final products, or for
a crosssectional heat carrier (Kiviter type retort). further processing. Gas is fed to the heat power
Oil shale, from which a snsitled fraction has plant for heat and power production. Steam is fed
been selected, is fed to the retort from above. QOil to the heat power plant for power production. The
shde from the loading box enters a distillation byproducts of this process include phenol water,
chamber and moves downwards, and hot flows of flue gases, and ash from thermal processing.
fuel gases pass through this chamber towards the
oil shale movement. Oil and water vapours and
gas of low heating value that originate from
distillation are emittéicom the retort top and are
fed to the condensation unit where oil and water Eesti Energi@ T! Fof gj u! jmj u' 't uvt
condense. Raw oil is refined in oil extraction and industrial plant producing liquid fuels from oil
distillation units. Phenol water reaches the phenol shale. This plant, the only one of its kind in the
recovery unit. Retort gas is partly fed back into the world, uses the efficient En&#i0 (in the left on

process and is burtd create the heat carrier  the photo) solid heat carrier system, which was
required, while the remaining gas is sent to the developed and patedteby Eesti Energia

power plant for heat and power production-Semi f ohj of f st /! Fftuj ! Fofshijb!
coke from oil shale processing is discharged from Jiquid fuels and retort gas, which is used in

the retort base and is stored in a sevke electricity production in the Narva Power Plants.
storage area.

Jo!'ui f!l Ljwjymj!l Pjm!l Ti bmf!
and VKG OQil plants, both these technologies are
used.

) Qi pup ! o 2 NDQI S Ludnsidsu T R0 dcbrhdiol: Shinfl i cop

The d Industry produces about one million

The second technology of processing is fine o
: : . : . barrels of liquid fuels per year. Currently, about
grained oil shale with solid heat carrier (SHC). The . . . . L7
one fifth of the oil shale mined in Estonia is used

Solid Heat Carrier Plant (SHCP) is designed for .

" . : in the production of fuel oil and chemicals. In
the thermal decomposition (pyrolysis) o fine 2009, Eesti Energia started building a new oil plant
grained technological shale, with the objective ’ g g P

of producing shale oils, gas with high calorific with Enefi280 technology, which is cleaner,

. . more reliable, and more efficient. This new
value, and higbressure steam. The oil shale )
. . . . generation of technology has been developed
pyrolysis process is effected in a drum rotating

. . jointly by Eesti Energia and the international
reactor in the absence of air, at a temperature of engineering company Outotec. Having produced
®6 I T D- | 1 oi iithi | ’
45 L1t D - eV f.' ol ghhleuwithi 1 n iltsgirgt\(/)il in De erﬁber 2012, the neViitE289
hot ash (as a solid heat carrier). The vayasur

mixture that appears in the reactor during the plant will gradually increase it operations to reach

. . the designed parameters. Eesti Energia is
pyrolysis process is fed through several process g P g
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planning to expand its oil business and build a compared to 2016€e Figure3.16 and Table
hydrogen processing complex by 2016, creating a 3.19). In recent years the production of shale oil in
business capable of producing liquid fuels of solid heat carrier installations has increased,

higher qudtly than the current shale oil that will leading to a significant growth in emissions of
meet all the legal requirements for use as motor carbon monoxide (by 50% in 2017 in comparison
fuel. with 2010). In 2017, a total of 60% of shale oil was

roduced with the use of new SHC technologies.
The production of shale oil has increased in P g

comparison with 1990 by about a factor of four.
In 20% production figures have increased by 24%
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Shale oil production, kt == Qil shale consumption, PJ

Figure3.16 Shale oil production and oil shale consumptighe period 1992017

data from the national database (by SNAP) and

the Estonian Energy Balance. In order to
According to national legislation, all operators determine fuel consumption by diffuse sources,

with boiler capacity from 0.3 Mwust prepare combined datefrom two tables were used:

an annual report. The report for the erretgied TFofshz! cbmbodf!tiffulU! boe
activities contains data about the type and ¢2z! csbodi ft!lpgluif!fdpopns:
capacdly of boilers, fuel characteristics and
consumption, pollutant emissions and so on.

3.2.2.2. Methodological Issues

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

Fuel consumption data from point sources have C€onsumption or on the basis of measurements.
been summarised by SNAP codes. Emissions According to natiohalegislation, all large
from the diffuse sources were calculated by using combustion plants >100 M#e obliged to carry
data on fuel consumption from EgeBglance out continuous monitoring.

(EB), prepared by Estonian Statistics: Within the framework of the 2017 Comprehensive

Diffuse sources Fuel = EB2WRS fuel Technical Review of National Emission
Inventories under the NEC Directive, the TERT
The main tables of the Energy Balance contain noted that in case whencontinuously

summary data for the district heating and measurements are used to estimate annual
industrial boilers (SNAP 01 and SNAP 03). Fuelgmissions, there is a risk that operators have
consumption by the manufactgrimdustry is misinterpreted the IED and have used validated

only shown under final consumption (SNAP gyerage values (after having subtracted the value
0303). In this case, it is difficult to compare fuel
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of the confidence interval) although this validated average values since thguarter of
subtraction mustot be applied in the context of  2012. Estonia provided the emissions from these
reporting annual emissions. The TERT notes that stack measurements and provided revised
this issue relates to an underestimate, which estimates for years 202216 andstated that it

could correspond to 20% 0§,320% of NO30% will be further revised if the operator provides
of dust of the sector (depending on the fraction of more accurate uncertainty data. The TERT agreed
the operators subtracting ndimlence interval). with the revised estimate provided by Estonia.

The TERT recommended that Estonia organise a The TERT recommends that Estonia includes the
survey among operators to identify whether any revised estimate in its next submission and
are reporting emissions on the basis of the continees to work with the operator to obtain
validated average values and try to derive a more accurate data. It will be note that 2019
methodology to adjust the national emissions submission includes recalculated, correct
over theitne series in order to compensate for emission data. Explanations and recalculations
any under reporting. are presented in Chapter 8.

Estonia has organised a survey amongst its For other sources, the frequency of
operators in order to be able to understand measurements isgalated by emission permits.
whether any operator is reporting emissions on National emission factors for the calculation of
the basis of the validated average values. The emissions from boilers were adopted by a
investigation shwed that in Estonia there is one  Regulation of the Minister of the Environment in
operator (covering three facilities) who is using 2016 (see

validated average values for reporting emissions.
g P g Table3.9, Table3.10, Table3.11, Table3.12and

Within the framework of the 2018 Comprehensive Table3.13).
Technical Review of National Emission
Inventories under the NEC Directhvee, TERT
noted that for category 1A1 there was a potential Fnjttj polArAI)1*2 13! Al C!
underestimate due to the use of annual
emissions reported by operators on the basis of
stack measurements, which may subtract the gof,el consumption;
confidential interval for validated average values. g 2 sylphur content in fuel;

In response ta question raised during the review, | a retention of sulphur in ash.
Estonia explained that one operator was using

The S@emissions are calculated by the formula:

where

Table3.9 TSP emission factors for boilers (g/GJ)

S . P <10 MW 50 MW, > P> 10 MW
Fuel /purification equipme

burner extended furnac gratefired furnace fluidized bumer extended furnac fluidized

Coal 3,000
Oil shale 12,000
-cyclone 3000
- electrostatic precipitato 1000
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 1000 1,000
-cyclone 240 240 500 70
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. : : P <10 MW 50 MW, > P> 10 MW
Fuel /purification equipme

burner extended furnac gratefired furnace fluidized bumer extended furnac fluidized

- electrostatic precipitato 70 80
Heavy fuel oil 100 100
Oil shale oil 100 100
Light fuel oil 100 100

Information on which sectors include the cf ! gpvoe! junmBryglgfdrmadogngn 2! 1 T
condensable component of iRlhd PMs can Dpoefotbcmf!jo! QNt /

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

50 MW, > P > 10 My

burner extended furnac gratefired furnace  fluidized burner fluidized

Fuel

Cal 200 200

Qil shale 150

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

Qil shale ail 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 M\

Coal 15 15

Peat 100

Wood 48

Heavy fuel oil 3 3

Qil shale ol 1.1

Light fuel oil 15

Gas 4 25

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

50 MW, > P > 10 MW

burner fluidized

P <10 MW
extended furnace grate-fired furnace

burner 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

Oil shale all 100 100

Light fuel oil 100 100

Gas 60 40
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Table3.13 Heavy metals emission factors for boilers (mg/GJ)

Fuel purification Heavy metals EF
equipment Hg cd Pb Cu Zn As Cr Ni

Coal
-no control 5 30 700 100 230 90 400 400
-cyclone 5 10 200 20 80 80
-electrostatic 5 5 40 5 10 10
precipitator
Oil shale
-electrostat 5 5 300 20 410 90 80 50
precipitator
Peat
-no control 5 10 200 50 150 100 80 350
-cyclone 5 4 50 30 20 80
-electrostatic 0.7 15 7 6 25
precipitator
Wood
-no control 0.5 5 200 5 500 1 35 30
-cycbne 0.5 2 60 0.3 10 10
-electrostatic 05 05 15 0.1 2 2
precipitator
Heavy fuel ail
-no control 0.03 0.3 20 10 40 2 1 300
-cyclone 0.03 0.2 10 1 0.5 150
Oil shale ail 0.04 0.11 50 16.0 290 24 35 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
calc.:ulgtlor}s from point sourcdes, CEPdMEIIT pr%]ect m PMo PMs BC
emission factors were used (not |re.ct y, but 4G
shared from TSP, becausg §ome national EFs "o 972 486 6.4
differ from CEPMEIP emission factors). For “peatand peat

. . . 510 255 6.4
example, with regard to an oil shale power plant, briquette
TSP emission factors were first estimated on the Wood andwood o 900 28
basis of emissions (operator data on the base of W2 ___

d fuel d f . Residual oil 83 67 56

mgasurements) and fuel usage ata Or various “geqer o 100 100 5
boilers, followed by emimss of fine particles, Gas oil 100 100 56
depending on the technology (high, medium or Shaleoil 100 100 56

low). The calculated fine particulates and BC
emission factors are presented dle3.14.

Table3.15POPs emission factors

PCDD/F B(a)p 1(1,2,3cd)p
Coal 10 63 70 32 25 0.13 0.6
Peat 50 60 80 30 30 NE NE
Wood 50 60 80 30 30 0.19 6.34
Residual oil 25 5 6 4 2 0.09 NE
Shaleoil 25 5 6 4 2 NE NE
Distillate oil 0.5 5 6 4 2 NE NE
Natural gas 0.5 0.00056 0.00084 0.00084 0.00084 NE NE
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Table 3.16 PM and HMs emission factors from Pollutant emissions from shale oil production are

natural gagombustion calculated by operators on the basis of national
—— T = methodologies, measurements, or the c_ombingd
PMbs 9/GJ 0.45 (0.89 for capacity >50M' method (measurements plus calculations) is
PMuo g/GJ 0.45 (0.89 for capacity >50M" used.
TSP g/GJ 0.45 (0.89 for capacity >50M'
BC  g/GJ (5.4% PM) 0.02 The ammonia emissions from biomass
Pb mg/GJ 0.0015 combustion and emissions of particulates, heavy
Cd mg/GJ 0.00025 metals, PAHs from natural gas are calculated
Hg mg/G) 0.10 based on the default EMEP/EEAeBubk2016
As mg/GJ 0.12 L . . .
or mg/G) 0.00076 emission fact@for boilers witthecapacity less
Cu mg/GJ 0.00008 than 50MW (SeeTab|93.16). The partiCUIateS
Ni mg/GJ 0.00051 emissions for power plants with capacity
Se mg/GJ 0.011 >50MW, were calculated on the basetlo¢
Zn mg/G) 0.0015 EMEP/EEA Guideb@6k6EF only for the 2017.

Particulate emissions from natural gas
combustion for previous years are calculated,
using emission factors for small boiler houses.

The national methodology isordinated by the
Ministry of the Environment, and the national
methodology for boilers is being updated at
present. Therefore, it was decidedmaise the The calculated implied emission factors (IEF) for
new EMEP/EEA Guidebook 2016 for NFR 1Al,some pollutant for NFR 1Ala are given in the
1A2, 1A4ai and 1A4ci sectors this year. Most Table3.17.

probably, the national methodology will be used

next year.

Table3.17NFR 1Ala pollutants IEF, g/total fuels GJ

Year SQ NQ TSP PM.s Pb

1990 753.5 87.8 590.8 215.8
1995 640.9 99.9 595.4 246.2
2000 666.8 104.4 445.2 61.6 2449
2005 474.7 94.6 113.4 32.8 240.3
2006 503.8 87.0 70.3 20.9 233.5
2007 551.4 92.6 92.2 36.5 247.6
2008 477.9 92.5 61.5 24.8 240.2
2009 432.9 92.0 58.4 25.8 223.9
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 59.7 221 225.0
2013 226.7 80.0 82.5 38.3 238.9
2014 277.4 83.9 64.4 25.5 236.0
2015 246.6 75.9 49.5 25.6 221.0
2016 206.4 72.8 30.6 17.1 223.7
2017 2145 71.5 31.8 16.2 221.2

The main impact when it comes to changes in the introduction of new technologies in the oil shale
IEF in thisextor is shown in the change of the Narva Power Plants began, and a change in the
situation regarding oil shale power plants as they IEF was influenced by the distribution of oil shale
are a key source of emissions. At the beginning of burned in new and old boilers as, in the case of
the nineties a change in energy supply involving a electricity production guth, the share of work
decrease in the consumption of residual fuel oil for old boilers increased. A sharp jump in the TSP
and natural gassd played a role. After 2004 the and PMs IEF in 2011 resulted from poorly
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operated clearing equipment in the oil shale Baltic
Power Plant (sé€gure3.17).

800.0
700.0
600.0
500.0
400.0

300.0

IEF, g/total fuels GJ

200.0

100.0 e /\
0.0

1990 1995 2000 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

SO2 NOx TSP PM2.5

Figure3.17 Implied emission factors for NFR 1Ala

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

Lrotm the ?|ff$se sources \;vere cslculateg tTy USING 15 the Point Sources Information System (OSIS)
ata on fuel consiption from Energy Balance (the data in tonnes are identical, but not in TJ).

(EB), prepared by Statistics Estonia:

Fuel consumption data from point sources have
been summarised by SNAP codes. Emissions

The fuel consumptionat in energy and
transformation industries are presented in the
The main tables of the Energy Balance contain Table3.18andFigure3.18 The consumption of
summary data for the district heating and all fuels by this sector with the exception of
industrial boilers (SNAP 01 and SNAP 03). Fuelbiomass (mainly oed and wood waste) has
consumption byhe manufacturing industry is ~ decreased across 199017. The biggest
only shown under final consumption (SNAP decrease has been in terms of liquid fuel, by 94%.
0303). In this case, it is difficult to compare fuel The consumption of solid fuels decreased by
data from the national database (by SNAP) and about 52%, mainly due to a decrease in electricity
the Estonian Energy Balance. In order to production, butit still remains the mainifuis
determine fuel consumption by diffuse sources, Sector (involving mainly oil shale) (Begire
combined data from two tables were used: 3.19). During this period, the consumption of coal
TFofshz!cbmbodf! ti ff uudasreased pignjficantly fiogu3j8 Pbto A PH v f m!
cz!csbodift!pg!uif!fdpdhiencensumption of peat increased slightly
from the 0.5 Pto 1.3 PJ. The combustion of

Discrepancies  may occur between energy piomass has grown approximately by six times.
balance and the point sources database in the

Diffuse sources Fuel = EBau$ fuel
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Table3.18 Fuel consumption in energy industries in the period 082990 (PJ)

Year Liquid fuels Solid fuels Biomass Gaseous fels 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 4.86 102.42 5.30 14.25 2.09
2006 231 96.89 3.64 15.25 4.80
2007 2.12 124.41 3.53 14.74 4.94
2008 2.29 104.91 3.49 13.69 5.45
2009 2.41 84.74 7.51 10.96 7.35
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

trend 19962017, % -95.4 -43.0 614.7 -82.7
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Figure3.18 Fuel consumption by energy industries sector in the perio@Q980
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Figure3.19 Distribution of fuel consumption in energy industries in 1990 and 2017

Table3.19 Shaleoil production in the period of 198017 (kt)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

372.98 321.62 32596 367.14 375.42 366.39 408.87 407.04 283.61 187.02 317.02 311.59 363.82 389.04
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
402.23 405.27 440.96 456.54 486.49 518.27 555.45 619.79 653.45 675.13 766.86 1163.71 1133.12 1408.47

Table3.20 Oitshale consumption for aihale production by different technologie$, PJ

Solid Heat Carrier (SHC)
VKG Oil

Total Gas generators (GGS) Total Total

G L) w3 Gos | atanai |

Lj wj

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

2006 8.40 NO NO 8.40 1973 4.17 23.90 32.30

2007 7.96 NO NO 7.96 20.72 4.26 24.98 32.94

2008 10.85 NO NO 10.85 19.99 3.87 23.86 34.71

2009 13.07 NO NO 13.07 20.45 4.04 24.49 37.56

2010 14.74 2.22 0.2 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 6.00 031  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 0.4 42.87 15.36 4.91 20.27 63.14

2016 21.66 23.88 1.5 47.04 5.71 4.85 10.56 57.60

2017 26.74 24.45 1.65  52.84 15.54 5.39 20.93 73.77
3.2.2.3. Uncertainty 1A4) was carried out upon the 2017 inventory

(Chapter 3.2.1.2).

An uncertainty analysis for the stationary
combustion sector alone (NFRs 1A1, 1A2, and

4 Greenhouse Gas Emissions in Estonia-2IA90) Nationalnventory Report, Submission to the European
Commission, Tallinn 2019
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3.2.2.4. SourceSpecific QIQC and

Verification

3.2.3.Manufacturing Industries and
Construction (NFR 1A2)

Several QC procedures are used in the framework T Nissector is a key source of 2228.5%), P

of inventory preparation.

Before usage, data are presented by operators,
and the data in reports (emissions, fuel used and
methods of calculations) are verified. The Point
Sources inforntn 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 correct.

The data on fuel consumption are then
summarised b$NAP 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 industrial boiler is designhated
SNAP 03, irrespective of whetthe heat is sold

or is used for its own needs.

3.2.2.5. Recalculations

In the 2019 submission the following
recalculations were carried out:
1 Recalculated emissions of .SQQ, TSP,

PMo, PMs BC from eslhale Power Plants
(NFR 1Ala);

Calculated emsfons of heavy metals from
NFR 1Alc for 199@98.

3.2.2.6. SourceSpecific Planned
Improvements

9 Correction of activity data for the period 1990
2009 (fuel groups);
I Recalculation of POPs emissions.

Return to the Table of Contents

(20.6%), TSP (16%), PAHs (18.1%)13M%),
dioxins (12%), NMVOC (3.4%), and CO (6.0%).

Emissions of all pollutants from the NFR 1A2
sector have decreased across 12907, with

the exception of NMVOC, amiapPAHs and
particulates (206B017) which can mainly be
explained by the increase in biomass combustion
(see Table 3.22). The main reason for the
decrease in the main pollutants and HM
emissions is the correspamglidecrease in the
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.

The increase in emissions for all pollutants as
produced by indusl combustion in 2017 when
compared to 2016 is explained by an increase in
wood burning by a total of 90% and an increase in
clinker production by about 63%.

The main sources of S€missions from NFR

2B3hwjjjlcfgpsf!3116! xbt!\

soojuglektrijaam (the main fuel is generator gas
from shale oil production). Before 2000 the power
plant was a part of the shale oil production
enterprise Kiviter RAS (in the future Viru Keemia
Grupp AS and VKG Oil AS) and units were
classified as being combigstrelated in
manufacturing industries (SNAP 03). Since 2001
the power plant has begun independent activities
as part of the Viru Keemia Grupp AS but,
nevertheless, the main part of energy use was for
technology needs. Since 2006 the power plant
had beguro 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 1Ala.

Therefore, a different SNAP code was the cause
of changes in emissions. Aallecation of
emissions from NFR 1A2giii to NFR 1Ala has not
influenced emissions in 2006 as, during this
period, there was a decrease in emissions at the
Baltic power plant. The other importani SO
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pollution source in this sector is industrial boilers 3.2.3.1. Source Category Description

atui f! Ljwjymj! pjm! tibmf! gspevduj po! gmbou-"! xijdi

uses as its fuel oil shale and generator gas. Manufacturing industries sources category
description are presented in Thadle3.21L

Table3.21 Manufacturing industries reporting activities

Description Method Activity data Emissions factor

Fuel consumption reported by operato
includes in NFR 1A2giii

1A2b Nonferrous metals Tier 3 Reported by operators National EF; Measuremen
National methodologies;
National EF; Measuremen
Naional methodologies
National EF; Measuremen
National EF; Measuremen

1A2a Iron and steel Tier 3 Natonal EF; Measurement

1A2c Chemicals Tier 3 Reported by operators

1A2d Pulp, Paper and Print Tier 3 Reported by operators

Food processing,

1AZe beverages and tobacco Tier 3 Reported by operators EMEP/EEA Guidebook
L . National methodologies;
1A2f Nonmetallic minerals Tier 3 Reported by operators NationaEF: Measurement
Fuel consumption reported by operato National EF; Measuremen
1A2guiii  Other TierL/Tier 3 P P Y OPET&I0 b otault EMEP/EEA

Statistical Energy Balance Guidebook

NFRLA2airon and steel include emissions from plants and other stationary equipment of this
processes with contact and combursfiants of activity reported by 52 operators. Emissions are
this activity reported by 5 operators. Emissions calculated on the basis of measurements, or the
are calculated on the basis of measurements, or combined method (measurements plus
the combined method (measurements plus calculations) is used.

calculations) is used. _ i _
NFRLA2f: Nonmetallic minerals include

NFRLA2bNonferrous metals include emissions  emissions from abboilers and other processes
from processes with contact (secondaigd, with contact in the nanetallic minerals industry:
zinc and aluminium production) and combustion cement, lime, glass, bricks, and other productions
plants of this activity reported by 5 operators. (SNAP 0301, 0303230326). Data are only from
Emissions are calculated on the basis of point sources (33 operators). Emissions from the
measurements, or the combined method point sources are calculated the basis of
(measurements plus calculations) is used. measurements, national emission factors, or the
combined method (measurements plus
calculations) is used. Emissions of the main
pollutants and heavy metals are calculated on the
basis of national emission factors and POPs on
the basis of te EMEP/EEA Guidebook. For
cement production, the HCB and PAHs emissions
NFRLA2d: Pulp, paper and print include are calculated on the basis of measurements.
emissions from combustiolapts of this activity
reported by 13 operators. Emissions are
calculated on the basis of measurements, or the
combined method (measurements plus
calculations) is used.

NFRLAZ2c: Chemicals include emmmss from
combustion plants of this activity reported by 6
operators. Emissions are calculated on the basis
of measurements, or the combined method
(measurements plus calculations) is used.

NFRLA2gviiiOthers include emissions from all
boilers in the other manufacturing industry
(excluding NFRs 1A2a1A2f), other processes
with contact: other productions (SNAP 0301,
030326). Data are from point and diffuse sources.

NFRLA2e: Food processing, beverages, and Emissions from the point sources are calculated
tobacco include emissions from combustion ©n the basis of measurements, national emission
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factors, or the combined method (measurements are calculated on the basis of national emission
plus calculations} used. Emissions of the main  factors and POPs on the basis of the EMEP/EEA
pollutants and heavy metals from diffuse sources Guidebook.

Table3.22 Pollutans emissions from combustion in manufacturing industries in the period €2ABB0

(e} NMVOC SQ NH; PMes PMo BC TSP CO 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 10.100 0.055 1.662 2.679 0.426 4.506 4.050 0.780
2005 2.140 0.930 12.170 0.226 4.312 4.892 1.167 5.842 10.720  0.950
2006 2.130 0.720 6.020 0.133 1.590 2.088 0.427 2.993 6.070 0.570
2007 2.060 0.620 4.390 0.102 1.431 1.899 0.385 3.124 6.220 0.690
2008 2.330 0.943 6.030 0.174 3.212 3.776 0.872 4.942 9.419 1.454
2009 1.337 0.435 4.840 0.096 1.587 2.176 0.432 3.077 5.241 0.849
2010 1.621 0.659 4.136 0.133 2.140 2.506 0.584 3.157 6.573 0.852
2011 2.397 0.576 4.445 0.138 1.995 2.290 0.531 2.686 6.293 0.699
2012 1.871 0.437 5.097 0.129 1.226 1.327 0.323 1.767 5.334 0.467
2013 2.357 0.769 4.569 0.154 1.787 1.978 0.473 2.279 5.776 0.525
2014 1.973 0.700 4.608 0.132 1.134 1.282 0.303 1.900 4.427 0.603
2015 1.405 0.856 4.915 0.209 2.723 2.9 0.773 3.401 7.417 0.809
2016 1.481 0.623 5.088 0.160 1.461 1.670 0.393 1.898 5.507 0.515
2017 2.114 0.809 5.678 0.254 2.828 3.091 0.793 3.471 9.436 0.752
trend 19962017, %  -62.2 30.4 -85.3 25688 702 15.4 86.2 -96.1 52.7 -98.8

Table 3.2 continus

PCCD/F

1990 3.230 0.080 0.500 0.530 2.470 6.070 15.390 0.741 1.440 0.064 2.000
1995 1.310 0.030 0.080 0.049 0.962 2.429 6.514 0.213 0.920 0.046 1.030
2000 0.030 0.010 0.021 0.069 0.040 0.289 0.578 0.386 0.530 0.060 0.380
2005 0.020 0.002 0.031 0.289 0.062 0.379 2.080 1.356 0.670 0.091 1.460
2006 0.010 0.004 0.030 0.309 0.070 0.219 1.170 0.867 0.790 0.074 0.990
2007 0.030 0.021 0.061 0.360 0.120 0.239 0.788 0.683 0.930 0.094 0.440
2008 0.067 0.034 0.104 0.442 0.127 0.389 1.734 1.051 0.600 0.107 1.040
2009 0.021 0.006 0.085 0.271 0.100 0.285 0.847 0.658 0.171 0.049 0.670
2010 0.020 0.005 0.072 0.202 0.090 0.219 1.102 0.822 0.246 0.068 0.940
2011 0.014 0.004 0.054 0.113 0.062 0.163 0.844 0.847 0.222 0.077 0.835
2012 0.015 0.004 0.063 0.102 0.053 0.130 0.489 0.793 0.216 0.080 0.753
2013 0.018 0.003 0.055 0.109 0.048 0.109 0.791 0.904 0.259 0.078 0.886
2014 0.018 0.004 0.080 0.206 0.061 0.172 0.577 0.780 0.222 0.023 0.779
2015 0.022 0.004 0.059 0.169 0.037 0.153 1.388 1.168 0.314 0.035 1.145
2016 0.013 0.004 0.054 0.092 0.028 0.094 0.893 0.928 0.250 0.028 0.949
2017 0.021 0.006 0.036 0.139 0.034 0.140 1570 1.397 0.520 0.043 1.369

trend 19962017, % -99.3 -92.5 -92.9 -73.7 -98.6 -97.7 -89.8 88.4  -63.9 -33.2 -31.6

3.2.3.2. Methodological Issues Diffuse sources Fuel = EB3S fuel

. . The main tables of the Energy Balance contain
Fuel consumption data from point sources have summary data for the district heating and

been summarised by SNAP codes. EMISSIONS j,qstrial hoilers (SNAP 01 and SNAP 03). Fuel
from the diffuse sourceg were calculated by using consumption by the manufacturing industry is
data on fuel consumption from Energy Balance

: o only shan under final consumption
(EB), prepad by Estonian Statistics:
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(SNAR303). In this case, it is difficult to general was also to blame, with a growth in the
compare fuel data from the national database (by consumptiomf natural gas and biomass exerting
SNAP) and the Estonian Energy Balance. In orderan impact (seEigue 3.20andTable3.24).

to determine fuel consumption by diffuse

. Table3.23 NFR 1A2 pollutants IEF, g/total fugls
sources, combined data from two tables were avie pofiutants grtota

ut fe; ! TFofshz! cbmbodf ! tH SQ NQ I=F e | po!
pg!gvfmlcz!csbodift! pg! wdef ! f3sde 0 Py z U1¢61
Emissions from PS and diffuse sources have been 199 14633 1755 25208
Iculated according to national emission factors 2000 o418 2059 3750 1985
caicula 9 : 2005 632.9 1113 3038 224.3
and fuel Consumpt|0n, or on the basis of 2006 428.0 151.4 212.8 113.0
measurements. Emission factorgmesented in 2007 246.1 1155 175.1 80.2
Chapter 3.2.2.2. 2008 287.2 1110 2353 153.0
2009 305.9 84.5 1944 100.3
Implied emission factors (IEF) for some 2010 267.8 104.9 204.4 138.6
pollutants for sector 1A2 are presented in the _ 2011 2900 1564 1752 1301
2012 330.7 121.4 114.6 79.5
Table3.23.
able3.23 2013 315.4 162.7 157.3 123.4
The main impact on the IEF decrease in the period zgi‘s‘ gég'i 2345:‘ ;gg"?‘ 17;3;80
of 19962000 was exerted by changes tbe 016 3796 1105 146 1090

enterprise for cement productigorimarily the 2017 315.9 1176 1931 1573
introduction of effective clearing equipment and
new technologies. In addition, a change of
structure in the fuel consumed in this sector in

3,500
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IEF, g/total fuels GJ
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T .
T ——— e — O ———
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Figue 3.20 Implied emission factors for NFR 1A2

Details on fuel consumption by manufacturing
industries are presented in Trable3.24, Figure
3.21andFigure3.22.
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Table3.24 Fuel consumption by manufacturing industries in the period 620980

Year Liquid fuels Solid fuels Biomass Gaseousuels Other fuels
1990 19.24 6.47 0.26 2.35 NA
1995 8.81 3.34 0.17 1.01 NA
2005 2.32 2.93 6.10 5.14 2.73
2006 2.75 3.19 3.61 2.22 2.29
2007 2.21 6.15 2.77 5.19 1.52
2008 1.77 6.15 471 7.48 0.88
2009 1.39 5.40 2.61 4.60 1.82
2010 1.76 3.88 4.66 447 0.67
2011 2.06 4.53 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

trend 19962017, % -93.5 -70.6 1637.8 104.0
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Figure3.21 Fuel consumption by manufacturing industries in the period 622980
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Figure3.22 Distribution of fuel consumption in méaaturing industries in 1990 and 2017
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3.2.3.3. SourceSpecific QA/QC and 3.2.3.5. SourceSpecific Planned

Verification Improvements

_ 1 Recalclation of POPs emissions.
Several QC procedures are used in the framework

of inventory preparation.

Before usage, data are presented by operators, 3.2.4.Nonindustrial Combustion
and the data in reports (emissions, fuel uséd an .(NFR 1A4)

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 N\Er 1A4 sectors include emissions from the
calculation module, one can be relatively certain ¢nai combustion plants used in the

that the received ressiire correct. Commercial/lnstitutional, Residential sectors and

The data on fuel consumption are then Agriculture/Forestry/Fisties.
summarised by SNAP codes and compared to the the norndustrial combustion sector is a key

statistical energy balance data. There are ¢, ce of NO(14.9%), NMVOC (15.1%), CO
difficulties in comparing the consumption of fuel (49.7%), PM (25.1%), PM (17.3%), TSP

in activities. The principle of a database is that, (13.3%), some heavy metals and POPs emissions.
for examplethe industrial boiler is designated  The main source of pollution inside this sector is
SNAP 03, irrespective of whether the heat is sold (ggjgential stationarwhich contributes to over

oris used for its own needs. 40% of final energy consumption in Estonia, with
the largest share being consumed by building.
The volume of biomass consumption in this
sector increased by about three times in
comparison with the 1980

3.2.4.1. Source Category Description

3.2.3.4. Recalculations

In the 2019 submission the following
recalculations were carried out:

During the 1992017 pdod, the emission of
some pollutants from this sector have decreased,
and some pollutants such as)NTD, NKCd, Cr,

Zn, and HCB, have increased due to an increase in
wood combustion and higher wood emissions
factors for these substance (see

9 Correction of Cr, Ni, Zn emissions data for
201020162 emissions were reallocated from
NFR 1A2b to NFR 2C7c;

9 Correction of emissions TSP;PFM sdata
for NFR 1A2f for 20@809;

I Correction of SCGemissions data for NFR
1A2giii for 2008009. Table3.26).

Table3.25 Nonindustrial combustion activities

NFR Description Method Activity data Emissions factor
Fuel consumption National EF;
reported by operators Measurements;
Energy balance of  Default EMEP/EEA
Statistics Estonia Guidebook
National EF; Defau

1A4ai Commercial / institutional: Stationary Tier 1/Tier 3

Energy balance of

1A4bi Residential: Stationary plants Tier 2 Statistics Estonia EMEP/EEA
Guidebook
Fuel consumption National EF;
1AL Agriculture/Forestry/Fishing: Stationary Tier 1/Tier 3 reported by operators Measurements;

Energy balance of  Default EMEP/EEA
Statistics Estonia Guidebook
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NFRLA4aEci: Commercial / institutional: calculations) is used. Emissions of the main

Stationary and  Agritwie/Forestry/Fishing: pollutants and heavy metals from diffuse sources
Stationary includes pollutant emissions from are calculated based on national emission factors
combustion processes in this sector. Data are and POPs on the basis of the EMEP/EEA
from point and diffuse sources. Emissions from Guidebook.

the point sources are calculated on the basis of
measurements, national emission factors,eor th

combined method (measurements plus

NFR 1A4bResidential: 8tionary plants include
pollutant emissions data from diffuse sources.

Table3.26 Pollutant emissions from combustion in4ratustrial sector in the period of 198W 7

\[e} NMVOC  SQ

1990 4.772 4.428 6.090 0.046 NR NR NR 4.654 62.244 0.899
1995 10.015 7.282 2.293 0.072 NR NR NR 5.321 122.085 0.562
2000 8.430 6.178 2.688 0.073 4.309 4.581 1.623 5.106 103.946 0.700
2005 6.142 4.405 1.456 0.064 3.455 3.808 1.239 4.608 77.189 0.786
2006 5.922 4.190 1.085 0.074 3.432 3.690 1.224 4.247 73.843 0.681
2007 7.379 5.040 0.941 0.087 3.626 3.888 1.396 4.520 91.563 0.750
2008 7.276 5.068 0.869 0.075 3.398 3.606 1.324 4111 91.368 0.673
2009 7.351 4.995 0.702 0.078 3.380 3.573 1.338 4.036 93.513 0.652
2010 7.420 5.048 0.750 0.084 3.491 3.676 1.359 4.141 94.296 0.713
2011 6.183 4.215 0.700 0.067 2.964 3.127 1.113 3.486 79.205 0.613
2012 6.301 4.189 0.679 0.065 2.812 2.951 1.083 3.326 80.455 0.590
2013 5.814 3.913 0.670 0.075 2.870 3.009 1.066 3.328 75.434 0.608
2014 5.532 3.666 0.622 0.084 2.585 2.716 0.932 3.042 71.756 0.554
2015 5.273 3.454 0.481 0.078 2.592 2.722 0.916 3.034 68.300 0.553
2016 5.404 3.519 0.507 0.084 2.785 2.974 0.957 3.446 70.476 0.652
2017 5.339 3.465 0.430 0.093 2.817 2.965 0.948 3.299 70.142 0.604
trend 19962017, %  11.9 -21.8 -92.9 101.2 -34.6 -35.3 -41.6 -29.1 12.7 -32.8

Table 3.26 continues

PCCD/F HCB

1990 0.084 0.019 0.039 0.283 0.161 0.904 3.964 5361 3.168 0.093 1.071
1995 0.196 0.011 0.025 0.372 0.124 0.458 7.992 7.897 2.302 0.236 0.306
2000 0.188 0.015 0.023 0.387 0.136 0.496 7.632 6.739 2.303 0.204 0.479
2005 0.171 0.013 0.038 0.437 0.119 0.333 6.912 4.657 1.649 0.157 0.426
2006 0.170 0.012 0.035 0.367 0.129 0.154 6.810 4.334 1.478 0.152 0.481
2007 0.216 0.013 0.035 0.467 0.139 0.173 8.576 5.044 1.499 0.193 0.246
2008 0.217 0.014 0.027 0.435 0.130 0.128 8.717 4949 1.495 0.196 0.325
2009 0.229 0.013 0.023 0.444 0.129 0.121 9.123 4891 1.413 0.203 0.267
2010 0.236 0.013 0.026 0.469 0.137 0.131 9.476 4.833 1.424 0.204 0.349
2011 0.204 0.012 0.020 0.399 0.116 0.090 8.220 3.975 1.238 0.173 0.293
2012 0.215 0.012 0.021 0.410 0.122 0.082 8.614 3.980 1.239 0.182 0.208
2013 0.209 0.012 0.014 0.397 0.113 0.070 8.456 3.678 1.168 0.173 0.340
2014 0.217 0.015 0.019 0.389 0.110 0.066 8.157 3.505 1.103 0.171 0.299
2015 0.201 0.011 0.014 0.382 0.105 0.070 7.991 3.209 0.973 0.163 0.251
2016 0.216 0.011 0.023 0.447 0.119 0.118 8.510 3.187 0.905 0.169 0.254
2017 0.217 0.011 0.014 0.417 0.112 0.086 8.667 3.149 0.905 0.170 0.358

trend 19962017, % 158.4 -43.6 -63.3 47.5 -30.4 -90.5 1186 -41.3 -71.4 81.9 -66.6
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andthese are presented in theble3.27 and
Table3.28.

Fuel consumption details from point SOUrCES o lations of emissions of POPs from the

(NFR 1Adai and 1a4ci) have been summarised by p \rning of waste in stoves were made in addition.
SNAP codes. Emissions from the diffuse sources Emission factors were alsefided within the

3.2.4.2. Methodological Issues

were ca!culated by using data on fue_l qspksfduluFtmjl ftu! bmmj | buf

consumption from the.E.nergy Balgnce (EB),which¢ < v me v wbuf ! wiemj tvyiv! tbhbt

was prepared by Statistics Estonia: jowfouvvsj! nfulgelablebuf ! ute
Diffuse sources: Fuel = EB-fa8lfuel. 3.30). Data on the amount of the burned waste

were obtaied on the basis of the Statistics
Emissions from PS and diffuse sources have been gstonia questionnaire (S&eble3.34). Emissions

calculated according to national emissions gre included in sector 1A4bi.

factors and fuel consumption, or on the basis of _ ' _ _
measurements. Emissions factors are presented The NGO Estonian Chimney Court, believes that in

in Chapter 3.2.2.2. addition to paper and paperboard packaging,
_ _ diapers, sanitary napkins, various plastic
The calculation of main pollutants and POPS packaging, shoes, clothes, and other residues are
emissims  for the residential stationary  pyrned in domestic stoves. Thanks to growing
CombUStlon sector was aCh|eved by the use Of awareness and new technology, waste burning in
national factors for wood burning defined within  ouseholds shows a downward trend. People
ui ft gspkfdul TUIf! Hf of wihhidBenfoMhtdt tdt 1B Bubn Ralibedrbpso h !
Range TranSbOUndary Alr P0||UtI0n on PeI’SIStent used in SUCh a Way W|” wear faster and

Organic Pollutants Protocol compfiakt/ ! X | U jndinfehance and repair are expensive.

the project, measurements for various types of

burning installations (stoves, single household It is estimated that approximately 45% of private
boilers, open fireplaces) were carried out and households may burn waste (Seéle3.33). It
average values were defined. Measurements Might be considered that ghogvawareness and
were also made for conventional and advanced continuous notification concerning the quantities
stoves and boils. Emission factors are shown in  ©f waste incinerated will assist in its downward
Table3.29. For the calculation of heavy metals trend.

emissions from wood combustion and POPs and

HMs from other fuels were used as emission

factors for the new EMEP/EEA Guidebook 2016

Table3.27 Main pollutant emission factors for NFR 1A4bi (Tier 2 EMEP/EEA (Gw2@disyo

Solid fuels (not biomass) Liquid fuels

Conventional
stoves, Fireplaces,
Pollutant f'g:s:zs’ Advanced Small boiler: Stoves Small boilert saunas, Small boilerg

outdoor stoves  (<=50 kW) (<=50kw)  outdoor  (<=50 kW)

e heaters

(average)
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
CcO g/GJ 5,000 2,000 4,787 111 3.7 30 22
TSP g/GJ 425 250 261 2.2 1.5 2.2 0.2
PMyo g/GJ 390 240 225 2.2 15 2.2 0.2
PM.s g/GJ 390 220 201 2.2 1.5 2.2 0.2
BC g/GJ 30.634 14.08 12.864 0.286 0.059 0.119 0.011
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Solid fuels (not biomass) Liquid fuels

Conventional
stoves, Fireplaces,
Pollutant Unit fireplaces, A qvanced Small boiler: Small boilerr saunas, Small boilers

saunas, Stoves

outdoor stoves  (<=50 kW) (<=50 kW)  outdoor (<=50 kW)

el heaters

(average)
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 1.5 1.5 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
PCBs “hOH 170 170 170
PCDD/F ng/GJ 1,000 500 500 10 1.8 1.5 1.5
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 “hOH 0.62 0.62 0.62

Table3.28 HMs and PCBs emission factors for wood combustion for NFR 1A4bi (EMEP/EEA Guidebook 2016)

Biomass
Conventional stosge
Pollutant Unit fireplaces, saunas, Small boilers Advanced stoves anc  Pellet stoves and
outdoor heaters (<=5kWh) boilers boilers
(average)
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 “"hOH 0.06 0.06 0.007 0.01

Table3.29 Main pollutants and POPs national emission factors for NFR 1A4bi (woostiomnbu

Biomass
. . Wood
Pollutant Unit Conventional Y — Conventl_onal Advanc_ed briquette Wood pellet

_stoves, stoves small boilers small boilers stoves and stow_as and

fireplaces (<=35 kW) (<=35 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 26.81 341.7G 10.681 792.251 26.651
PMyo g/GJ 257.627 24.153 310.639 9.71 720.228 23.986
PM s g/GJ 249.935 23.996 295.107 9.224 684.217 22.786
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Biomass
. . Wood
Pollutant Unit Conventional Advanced Conventl_onal Advanc_ed briquette Wood pellet
stoves, stoves small boilers small boilers stoves and stoves and
fireplaces (<=35 kW) (<=35 kW) . boilers
boilers
BC 0/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 “hOHI 17.104 8.341 8.333 0.261 5.217 1.288
Table3.30 National pollutants emission factors for ~ peat, and the significant growth of wood

the waste combustion in stoves

Pollutant Unit Emission factor

NQ g/GJ 224.593
sSQ g/GJ 19.749
NH g/GJ 3.067
NMVOC g/GJ 190.561
CcoO g/GJ 2,795.054
TSP g/GJ 1,167.613
PMo g/GJ 1,061.466
PMs g/GJ 1,008.393
BC g/GJ 77.349
PCDD/PCDF “hOHK 0.055
B(a)p "hOHK  10,428571
B(b)f "hOHK  10,557.619
B(K)f "hOHK 4,566.167
1(1,2,d)p "hOHK 5,637.013
HCB " h0OHK 35.943

Implied emission factors (IEF) for some
pollutants for sectolA4 are presented in the
Table3.31

The main impact on the change of IEF in this
sector is the exerted change of the situation
regarding residual stationary as it is a main
source of pollution inside the +odudrial

sector. At the beginning of the 1990s this involved

consumption after 1995 (séable3.32, Figure
3.24andFigure3.25). A sharp increase in the IEF
of NQand a decrease in §89explained by it. A
further decrease of N@EF is explained by a
change in the share of conventional and advanced
technologies for wood burning in residential
sector (the share of new equipment grows every
year) (se€igures3.23).

Table3.31NFR 1A4 pollutants IEF, g/total fuels GJ

Year SQ NG TSP PMes
1990 297.9 233.4 227.7

1995 108.3 472.9 251.2

2000 131.7 413.1 250.3 211.2
2005 74.6 314.7 236.1 177.1
2006 51.8 282.6 202.7 163.8
2007 38.1 299.0 183.1 146.9
2008 34.2 2863 161.8 133.7
2009 29.4 307.8 169.0 141.6
2010 27.9 275.9 154.0 129.8
2011 30.3 267.5 150.8 128.2
2012 27.5 255.1 134.6 113.9
2013 28.6 248.5 142.2 122.7
2014 26.6 236.3 129.9 110.4
2015 21.5 236.4 136.0 116.2
2016 22.1 235.3 150.0 121.3
2017 18.1 225.2 139.1 118.8

a change in energy supply, involving a decrease in
the consumption of solid fuel, mainly coal and

Return to the Table of Contents
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Figure3.23 Implied emission factors for NFR 1A4

Activity Data about 89% and 98% respectively. At the same
time, wood burning andtumal gas consumption
increased by about 199% and 116%. The
distribution of fuel consumption rates in 1990 and
2017 are shown ifigure3.25.

The fuel consumption figures for the -non
industrial stationary combustion sector are
presented inrable 3.32 and Figure3.24. The
consumption of liquid and solid fuels (mainly coal
and peat) has decreased across 9T, by

Table3.32 Fuel consumpti in nhorindustrial combustion plants in the period of 22807 (PJ)

Year Liquid fuels Solid fuels Biomass Gaseous fuels Other fuels
1990 4.80 7.26 5.93 2.45 NA
1995 1.44 2.53 15.20 2.01 NA
2000 2.25 1.38 14.36 2.41 NA
2005 1.08 1.40 12.81 4.16 0.07
2006 1.25 1.03 12.80 5.87 0.02
2007 1.13 0.72 16.55 6.20 0.08
2008 1.15 0.62 16.82 6.24 0.57
2009 0.95 0.44 17.31 5.11 0.07
2010 1.12 0.47 18.55 6.59 0.17
2011 0.83 0.55 15.21 6.52 NA
2012 0.93 0.49 16.78 6.49 NA
2013 0.58 0.50 16.56 5.76 NA
2014 0.56 0.45 16.68 5.73 NA
2015 0.55 0.30 16.11 5.31 0.03
2016 0.51 0.26 17.02 5.17 0.00
2017 0.53 0.18 17.71 5.29 NA
trend 19962017, % -89.0 -97.5 198.6 116.0
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Figure3.24 Fuel consumption by nérdustrial combustion plants in the period of 12817
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Figure3.25 Distribution of fuel consumption in Andustrial combustion sector in 1990 and 2017

Fuel consumption figures by residential each noandustrial sector in 2017. It should be
stationary setor are presented ihable 3.33. noted that the domestic sector is the maircgour
Figure3.26 shows fuel consumption levels for  of wood burning.

Table3.33 Fuel consumption in residential combustion plants (NFR 1A4bi) in the perio@201899J

Year Liquid fuels Solid fuels Biomass Gaseous fuels
1990 2211 7.03 5.344 2.115
1995 0.051 2.483 15.007 1.998
2000 0.656 1.222 13.888 1.757
2005 0.258 0.969 12.254 1.871
2006 0.278 0.7725 11.945 1.907
2007 0.232 0.444 15.668 2.034
2008 0.303 0.479 16.26 2.062
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Year Liquid fuels Solid fuels Biomass Gaseous fuels
2009 0.216 0.31 16.751 2.102
2010 0.169 0.36 17.701 2.299
2011 0.224 0.462 14.541 2.135
2012 0.195 0.406 16.297 2.294
2013 0.173 0.406 15.75 2.135
2014 0.169 0.365 15.552 2.135
2015 0.19 0.229 15.133 2.079
2016 0.113 0.087 16.068 2.367
2017 0.085 0.109 16.346 2.251
trend 19962017, % -96.2 -98.4 205.9 6.4
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10%

0%

Liquid fuels Solid fuels

B Commercial/institutional

Biomass Gaseous fuels

m Residential Agriculture/Forestry/Fishing

Figure3.26 Fuel consumption by normustrial sectors in 2017

Table3.34 Amount of waste incinerated in domestic
stoves (tonnes)

Year Amount of waste
1990 16,757.789
1995 22,886.049
2000 24,996.018
2005 19,764.689
2006 20,547.828
2007 21,005.810
2008 21,200.339
2009 21,104.040
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

Return to the Table of Contents

3.2.4.3. Uncertainty

An uncertainty analysis for the stationary
combustion sector alone (NFR 1A1, 1A2, and 1A4)
was carried out for the 2015 inventase (
Chapter 3.2.1.2).

3.2.4.4. SourceSpecific QA/QC and

Verification

Several QC procedures are uséuke framework
of inventory preparation.

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 system consists of
calculation modules on thasis of national
emission factors, and if the operator uses the
calculation module, one can be relatively certain
that the received results are correct.
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The data on fuel
summarised by SNAP codes and compared to the

statistical

or is used for its own needs.

energy dance 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 the heat is sold

32.4.5. Recalculations

The recalculation for NFR 1A4bi was carried out 3.3. Transport
in this reporting year.

1 NH; emission for the period 192016 from
residual combustion (wood EF correction for

conventional stoves).

3.2.4.6. SourceSpecific Planned

Improvements

I Recalalation of POPs emissions for NFRs

1A4ai and 1AA4ci.

methodology,

consumption are then ¢ Recalculation of all pollutants emission from
the waste incineration in domestic sector.

3.3.1.0verview of the Sector

activity data,

In this chapter the trends and shares in emissions
of the different source tegories within the

transport sector are described. A detailed
description  of

emission factors and emissions is given in each

subsectorTable3.35gives an overview of all the
transport sctors and the methodologies used for
calculating emissions from the transport sector.

Table3.35 Transport sector reporting activities

NFR Source Description Method Emissions
1A2gvii  Mobile combustion in Mobile combustion in manufacturing industr Tier 1 NQ, NMVOC, SO
manufacturing industries and and construction land based mobile machin NHs, PM.s, PMo, TSP,
construction (e.g. rollers, asphalt pavers, excavators, cra BC, CO, Pb, Cd, Cr, !
tractors, other industrial machinery) Ni, Se, Zn, B(a)p, B(k
PAHSs total
1A3aiii(i)  International and Civil aviation Activities include all use of aircraft (jets, Tier 2 NQ, NMVOC, SO
(LTO) turboprop powered and piston engine aircra PMs, PMo, TSP, BC,
helicopters) consisting passengers &eight CO
transport
1A3aiii(ii)  International and Civil aviation Activities include all use of aircraft consisting Tier 1 NQ, NMVOC, SO
(Cruise) passengers and freight transport PMs, PMo, TSP, BC,
CcO
1A3biiv  Road transport Road transport includes use of vehicles with Tier 3 NQ, NMVOC, SO
combustion engines: passenger cars, light c NHs, PMs, PMo, TSP,
vehicles, heavy duty trucks, buses and BC, CO, Pb, Cd, Hg,
motorcycles Cr, Cu, Ni, Se,,Zn
PCDD/F, B(a)p, B(b)!
B(K)f, 1(1,2,8d)p,
PAHSs total, HCB, PC
1A3bv  Road transport: Gasoline Fuel evaporation from automobiles Tier 3 NMVOC
evaporation
1A3bvi  Automobile tyre and brake wee¢ PM and heavy metal emissions from Tier 3 PMs, PMo, TSP, BC,
automobile tyre and brakear Pb, Cd, Hg, As, Cr, C
Ni, Se, Zn
1A3bvii  Road transport: Automobile roi 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, SO

locomotives

NHs, PM.s, PMo, TSP,
BC, CO, Cd, Cr, Cu,

Return to the Table of Contents
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NFR Source Description Method Emissions
Se, Zn, B(a)p, B(b)f,
B(K)f, 1(1,2;8d)p,

PAHSs total
1A3dii  National navigation (Shipping) Merchant ships, passenger ships, technical Tier1 NQ, NMVOC, §O
ships, pleasure and tour ships and other inle NHs, PMss, PMo, TSP,
vessels BC, CO, Pb, Cd, Hag,

Cr, Cu, Ni, Se, Zn,
PCDDI/F, B(a)p, B(b)l
PAHs total, HCB, PC

1A4aii  Commercial/Institutional: Mobi Commercial and institutional land based mo Tier1 NQ, NMVOC, §O
machinery. NH;, PMs, PMo, TSP,
This source categy includes 1A5b Other, BC, CO, Pb, Cd, Cr, !
Mobile- Military sector Ni, Se, Zn, B(a)p, B(k
PAHSs total
1A4bii  Residential: Household and  Household and gardening sector includes Tier1 NQ, NMVOC, §O
gardening (mobile) varbus machinery: lawn mowers, wood NHs, PMss, PMo, TSP,
splitters, lawn and garden tractors etc. BC, CO, Pb, Cd, Cr, !
Ni, Se, Zn, B(a)p, B(k
PAHSs total
1A4cii  Agriculture/Forestry/Fishing:  Land based mobile efbad vehicles and other Tier 1 NQ, NMVOC, SO
Offroad vehicles and other machinery used in agriculture/forestry secto NHs, PMss, PMo, TSP,
machiney (agricultural tractors, harvesters, combines BC, CO, Pb, Cd, Cr, !
etc.) Ni, Se, Zn, B(a)p, B(k
PAHSs total
1Mciii  Agriculture/Forestry/Fishing:  National fishing sector covers emissions frol Tier 1 NQ, NMVOC, SO
National fishing fuels combusted for inland, coastal and dee PMs, PMo, TSP, BC,
sea fishing CO, Pb, Cd, Hg, As, !
Cu, Ni, Se, Zn, PCDL
HCBPCBs
1A3di(i) International maritime Vessels of all flags that are engaged in Tier 1 (cruise); NG, NMVOC, SO
navigation international watevorne navigation Tier 3 (hotelling. PMes, PMo, TSP, BC,

maneuvering) CO, Pb, Cd, Hg, As, !
Cu, Ni, Se, ZnCBPD/F,
HCB, PCBs

The transport sector is a major contributor to Recalculations have been made for the following
national emissions. The transport sector includes sectors: aviation (1A3#ii)), road transport
road transport which is the largest and most (1A3bwii), national avigation (1A3dii),

important emission sourc€idure 3.27). The household and gardening machinery (NFR 1A4bii)
share of mobile sources in total national and national fishing (NFR 21AA4ciii) sector.
emissions in 2017 was the followingx RO Recalculations entail using the new COPERT 5

38.5%, B@ 15.8%, CB 14.9% and NMV@&C program to calculate emissions from road
12.4%. The share of other pollutants is not so transport, updated activity data and emission
significant. Emissions of most compounds have factors, whichall led to a change in total
decreased throughout the time series, ndhiely emissions. A detailed overview is given in each
to the stricter emission standards for road transport subsector and in Chapter 8.

vehicles. The emissions of nitrogen oxides have
decreased compared to 1990 by 66.4%. The
emissions of NMVOC and CO from the transport
sector have decreased by 86.2% since 1990. The
trend of the emissions diese categories is
given irFigure3.28 andTable3.36.

In addition, information on which transport

sectors include the condensable component of

PMo and PMs can be found in Appendix 1
1Tvndbgpksnbujpo! po! Dpoef ot
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Figure3.28 NG, NMVOC and CO emissifiosn the transport sector in the period of 12007
Table3.36 Total emissions from the transport sector in the period of2@BD
\fe! NMVOC SQ NH: PMes PMuo TSP BC co
Year
kt
1990 37.993  19.983 6.891 0.018 NR NR 1.733 NR 149.447
1995 19.659  11.705 3.639 0.026 NR NR 1.010 NR 66.409
2000 19.314  11.209 3.152 0.096 0.905 0.994 1.102 0.475 71.994
2005 19.339 6.352 0.381 0.199 0.953 1.067 1.205 0.532 44.407
2006 19.547 6.285 0.335 0.231 0.955 1.079 1.228 0.539 43.554
2007 19.141 5.968 0.309 0.246 0.968 1.098 1.255 0.551 40.929
2008 17.132 5.082 0.262 0.244 0.873 0.998 1.147 0.493 34.107
2009 15.107 4.688 0.139 0.220 0.745 0.860 0.998 0.427 31.473
2010 16.429 4.254 0.128 0.203 0.798 0.919 1.065 0.467 28.682
2011 15.551 3.690 0.066 0.195 0.759 0.883 1.033 0.442 24.231
2012 15.132 3.719 0.054 0.183 0.758 0.884 1.036 0.445 23.727
2013 13.836 3.181 0.030 0.158 0.696 0.819 0.967 0.410 19.775
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\[e} NMVOC SQ NH PMes PMuo TSP BC CcO
Year
kt
2014 14.356 2.965 0.036 0.150 0.746 0.871 1.021 0.435 18.726
2015 14.342 2.905 0.045 0.150 0.754 0.881 1.035 0.437 18.362
2016 12.961 2.933 0.042 0.147 0.691 0.822 0.979 0.395 21.484
2017 12.766 2.760 0.040 0.145 0.688 0.823 0.986 0.392 20.569
trend 19902017, % -66.4 -86.2 -99.4 688.9 -24.1 -17.3 -43.1 -17.4 -86.2

Table 3.36 continues

Pb

Year

1990 78.174 0.011 0.007 0.924 0.145 3.682 0.089 0.012 1.718
1995 24.416 0.005 0.004 0.409 0.080 1.996 0.045 0.006 0.925
2000 4.983 0.005 0.004 0.406 0.084 2.117 0.049 0.007 0.971
2005 2.129 0.008 0.005 0.608 0.112 2.827 0.070 0.009 1.336
2006 1.467 0.008 0.005 0.654 0.121 3.066 0.077 0.010 1.452
2007 1.541 0.009 0.005 0.900 0.128 3.231 0.086 0.011 1.534
2008 1.520 0.008 0.006 1.108 0.123 3.104 0.088 0.011 1.463
2009 1.395 0.008 0.005 0.668 0.114 2.877 0.073 0.010 1.358
2010 0.286 0.008 0.005 0.577 0.119 3.004 0.074 0.010 1.410
2011 0.289 0.008 0.005 0.389 0.122 3.077 0.070 0.010 1.433
2012 0.297 0.008 0.005 0.371 0.124 3.131 0.071 0.010 1.461
2013 0.284 0.008 0.005 0.335 0.121 3.059 0.068 0.009 1.428
2014 0.263 0.009 0.005 0.393 0.125 3.177 0.073 0.010 1.494
2015 0.267 0.009 0.005 0.400 0.129 3.279 0.076 0.010 1.546
2016 0.296 0.009 0.005 0.396 0.131 3.337 0.076 0.010 1.574
2017 0.307 0.009 0.005 0.437 0.136 3.464 0.080 0.011 1.637

Trend 19962017, % -99.6 -12.1 -23.7 -52.7 -6.0 -5.9 -9.9 -9.0 -4.7

Table 3.36 continues

PCDD/F B(b)f B(f  I(1,23cd)p PAHstotal  HCB

B(a)p

1990 0.354 0.023 0.041 0.017 0.012 0.093 0.835 20.571
1995 0.221 0.009 0.017 0.009 0.007 0.042 0.467 6.820
2000 0.223 0.007 0.014 0.009 0.006 0.037 0.724 1.328
2005 0.312 0.011 0.019 0.012 0.008 0.050 1.227 0.521
2006 0.345 0.012 0.021 0.013 0.009 0.055 1.345 0.562
2007 0.367 0.013 0.022 0.013 0.009 0.057 1.851 0.793
2008 0.335 0.012 0.020 0.012 0.009 0.053 2.251 0.991
2009 0.317 0.011 0.019 0.012 0.008 0.050 1.388 0.579
2010 0.323 0.013 0.021 0.013 0.009 0.056 1.218 0.495
2011 0.332 0.013 0.021 0.014 0.009 0.056 0.857 0.320
2012 0.328 0.013 0.022 0.014 0.009 0.058 0.816 0.301
2013 0.312 0.013 0.021 0.014 0.010 0.057 0.739 0.269
2014 0.298 0.014 0.023 0.014 0.010 0.061 0.840 0.323
2015 0.310 0.015 0.024 0.014 0.010 0.063 0.865 0.331
2016 0.294 0.015 0.023 0.014 0.011 0.063 0.831 0.323
2017 0.280 0.015 0.023 0.014 0.011 0.064 0.895 0.361
Trend 1992017, %  -20.7 -32.9 -43.5 -15.5 -7.9 -31.2 7.3 -98.2
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3.3.2.Aviation (1.A.3.aii (Hi))

3.3.2.1. Source Category Description

was 0.7%, 0.6%, and 1.0% respectively. Other
pollutants have an even smaller share.

Aviation emissions reflect the level of overall
aviation act|V|ty he growth of air travel for the

Ftupojbtt!jowfoupsz! dpguRdcRbs hhstbldn hdtidklble! DUrhG the® P U i

domestic and international aviation. Emission
estimatesfrom the aviation sector include all

aircraft types: helicopters, jets, turboprop
powered and piston engine aircrafts.

Emissions from the aviation sector are split into
different aircraft activities, and allocations are
made according to the requiremeotséporting:

1 1.A.3.a.i (i) International aviation LTO (civil);
1 1.A.3.a.ii (i) Domestic aviation LTO (civil);

1 1.A.3.a.i(ii) International aviation cruise (civil);
1 1.A.3.a.ii (i) Domestic aviation cruise (civil).

In addition, emissions from the cruisespltae
reported as a memo item and are not included in
national totals.

period of 199P017, the emission of NO
NMVOC, and CO from the LTO phase increased by
70.2%, 36.3%, and 62.8% respectivelyi(see

3.29 and Table3.37), mainly due to changes in
fuel consumption, which increased by 61.5% (see
Table3.41) and the number of landing and-take
off operations (se€igure3.31). This is roughly in

line with the trends in the number of air
passengers and passenger traffic volume over
the same periodFigure 3.30 illustrate the
importance of the internatal aviation sector,
which contributes the majority of the emissions
from the aviation sector.

In 2017, the emissions of NAMVOC and CO
increased by 8.8%, 11.7% and 9.5% respectively
compared to 2016. An increase in emissions took
place within the conteof the amount of fuel
consumed, passenger traffic volumes, the
number of passengers and landing andofhke
operations increasing by 12.9%, 37.6%, 66.2%,
and 10.3% respectively.

Recalculations

All emissions have been recalculated for the
1A3ai(ii) andlA3aii(ii) sector for the period

) Qi pup!cz! oIO sejd b '9‘003”@)5 e ] dyednvéeh CDO2015 s duk ft 'a Dcdrfection in

The aviation sector has quite a minor share in
total emissions. The total contribution of aircraft
LTO emissions to the emissioos nitrogen
oxides, nomethane volatile compounds, and
carbon monoxide in the transport sector in 2017

Return to the Table of Contents

statistical fuel consumption data which was
provided by airports and Statistics Estonia (see
Table 8.@). In addition, BC emission factors were
adjusted using corrected values for6204n
overview of the updated data is given in
ChapteB.
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Figure3.30 The share of pollutant emissions from the LTO cycle in aviation sector in 2017

Table3.37 Emissions from the LTO cycle in the aviation sector in the period @0980

\[e} NMVOC SQ PM2.s PMuo TSP BC CcoO
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 0.151 0.082
2005 0.078 0.015 0.008 0.652 0.652 0.652 0.312 0.155
2006 0.076 0.013 0.008 0.643 0.643 0.643 0.308 0.146
2007 0.090 0.013 0.009 0.780 0.780 0.780 0.373 0.156
2008 0.112 0.016 0.010 0.941 0.941 0.941 0.452 0.175
2009 0.075 0.010 0.007 0.603 0.603 0.603 0.289 0.129
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 0.306 0.165
2012 0.083 0.015 0.008 0.466 0.466 0.466 0.222 0.178
2013 0.075 0.013 0.007 0.463 0.463 0.463 0.222 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

Trend 199€2017, % 70.2 36.3 61.2 78.4 78.4 42.8 78.6 62.8
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Table3.38 Emissions from the cruise eeain the aviation sector in the period of 22817 (kt)

Year NG NMVOC SQ PMs PMo TSP BC (6{0)
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
2006 0.523 0.020 0.041 0.008 0.008 0.008 0.004 0.046
2007 0.636 0.024 0.050 0.010 0.010 0.010 0.005 0.056
2008 0.722 0.028 0.057 0.011 0.011 0.011 0.005 0.064
2009 0.373 0.014 0.029 0.006 0.006 0.006 0.003 0.033
2010 0.337 0.013 0.026 0.005 0.005 0.005 0.003 0.030
2011 0.472 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 0.08 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
Trend 1992017, % 65.9 69.3 64.8 183.9 183.9 64.8 183.9 60.5

3.3.2.2. Methodlogical 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
aircrafs, 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 aed th

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 consumption factor for each

representative aircrdfgpe (seerable3.39) 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 pe LTO.

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 (Sesble3.41). Fuel
based cruise emission factors aeeh from the

Return to the Table of Contents

EMEP/EEA Guidebook 2013 as a single set for an
average aircraft (seeable3.40). Finally, when
given the fueklated cruise emission factors,
total domestic and international energy use and
emissiongan be calculated. All the calculations
are made by using the following equations:

MUP! fnjttjpot!>lovncfs! pc

factor LTO

MUP! gvfmldpotvnqujpo! >!ov

consumption per LTO

Cruise emissions = (total fuel consum@tidi©

fuelpotvnquj po*! Alfnjttjpo

Tier 2 methodology requires information on the
number of LTOs grouped by representative
aircraft types (sedable 3.39). This kind of
detailed knowledge is hard to obtain (individ
aircraft with their specific engines) and therefore
data is aggregated for practical reasons.
Assumptions are made if missing 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 are based on the
EMEP/EEA methodology and other referred
sources in the EMEP/EEA Guidebook (IPCC,
FOCA, ICAO engine database etc.).
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A omplete emission calculation (LTO and cruise 2017. Extrapolation has been done for 1990 and
emissions for domestic and international flights) 1991.

was carried out by ESTEA between 1992 and

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

NG NMVOC SQ PMs CcO 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
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 B0 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, 1002000sph/engine 151 0 0.20 0 2.24 200.0
turboprop, >2000sph/engine 1.82 0.26 0.20 0 2.33 200.0
Piston engine
microlight aircraft 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 (880hp) 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 21.4
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
B06 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 0.4 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
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Table3.40 Emission factors for the cruise phase (kg/t)

NG NMVOC SQ PMs 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 1.1

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

Year Domestic LTO Domestic cruise International LTO Intemational cruise Total
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
2006 13.500 51.983 323.501 1,716.742 2,105.7
2007 12.510 60.352 385.527 2,089.154 2,547.5
2008 13.953 65.502 454.071 2,374.085 2,907.6
2009 12.214 32.197 306.777 1,228.779 1,580.0
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 2555.6
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
2017 14.395 35.598 382.477 2,115.109 2,547.6
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Figure3.32 The share of different aircraft types in domestic and international citvdravia

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

An uncertainty analysis was carried out for the are givenifiable3.42. No uncertainty estimation

2017 inventory. The uncertainty in the emission for cruise phase has been carried out.

factors for all pollutants from the aviation (LTO)

Table3.42 Uncertainties in the aviation (LTO) sector

Pollutant Emission, 2017 iﬁfg;gfﬁ;l Uncertainty, % Trleggouzn(;: f;te:)l/?
NG 0.089041 kt 0.268 0.079 0.025
NMVOC 0.016403 kt 0.074 0.018 0.005
SQ 0.008895 kt 0.023 0.007 0.001
PM s 0.000560 kt 0.006 0.002 0.001
PMyo 0.0005® kt 0.004 0.001 0.0004
TSP 0.000560 kt 0.003 0.001 0.0001
co 0.195948 kt 0.142 0.035 0.014
3.3.2.4. SourceSpecific QA/QC and 3.3.3.Road Transport (1A3hi)
Verification

3.3.3.1. Source Category Desaopt

Common statistical quality control related to the

assessment of trends was carried out. Road transport is the largest and most important

emission source in the transport sector. This
sector includes all types of vehicles on the roads
(passenger cars, light duty vehicles, heavy duty
Improvements trucks, buses, motorcycles). The source category
does notcover farm and forest tractors that
The aviation sector is no key category and occasionally drive on roads because they are
contributes to only a marginal share of total ncluded in other sectors, such asrasfls

emissions. Therefore, there are currently no (agricultural and industrial machinery, etc.).
improvements planned for this sector.

3.3.2.5. SourceSpecift Planned

The road transport sector includes emissions
from fuel combustion, lubricantroidd abrasion,
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tyre and brake wear, and NMVOC emissions from caused by the itter emission standards for
fuel evaporation. road vehicles. In additidtigure3.34 illustrates
the importance of different vehicle types in
pollutant emissions in the road transport sector.

The lead emissions from road transpate
decreased by about 99.6% since 1g¥F-(gure
3.33). The reduction of emissions is related to the
prohibition on leaded petrol in 2000. The share of
road transport in the total Pb emissions was 0.8%
in 2017.

-

(Photo fromwvww.tallinn.ee! ¢ mf nj t ufe! j o UhMegeaddictian jofpsulphur content in fuels has led
one of the busiest ones in Tallinn) to a substantial decrease i, 8Missions in the
road transport sectosdeFigure3.33). In 2001,

the sulphur content was reduced from 5,000 ppm
(diesel) and 1,00(m (petrol) to 500 ppm and
since then, sulphur content in fuel has been
gradually reduced even masee(Table 3.44).
Currently, all road transport fuels are sulphur free
(sulphur content less than 10 ppm). Therefore
SQ emissions have decreased by 99.4% between
1990 and 2017.

In 2017, road transport contributed to the total
national emissions of nitrogen oxides,- non
methane volatile compounds, and carbon
monoxide by 22.6%, 6.6%, and 8.5% respectively
and in the transport sector, 58.8%, 52.9%, and
57.1% respectivelyeg Figure3.27). Enissions

from the main pollutants and particulate matter
have decreased significantly throughout the time
series with the exception ofNFhe decrease in
emissions gee Figure 3.33) has mainly been
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Figure3.34 The share of pollutant emissions in the road transport sector in 2017

Fuel consumption has changed over the decades produce NiEas a byproduct. However, BH

in the road transport sector. In the 1990s, petrol emissions have fallen since 2008 as the second
consumption dominated but from 2003, we can generation of catalytic convert@svhich emit

see the continuous grovithdiesel consumption lower levels of NHhan the first generation of

in road transport (s€égure3.35andTable3.49). catalytic converterdbecome more widely used in
This trend can be explained by the fact that the the vehicle fleet. Nldmissions havdecreased
popularity of vehicles with petrol engines has cz! 52/ 4&'!'jo! 3128!jo!dpngbs
declired in recent years, and diesel engines The second reason for the decline iz NH
dominate due to their greater fuel efficiency and emissions in recent years is the fact that the
torque compared to petrol engines. share of diesel vehicles has grown rapidly, which
has had only a minor impact upon total road
transport NE emissions. Nevertheless, sNH
emissions emitted by road transport amounted to
only 1.4% of the national totak Mhissions in
2017.

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 of petralriven passenger cars and light However, despite these improvements, petrol
duty vehicles which are equipped with catalytic vehicles which are fitted with catalytic converters
converters has increased, resulting in relatively still produce more CO anMWWOC than diesel
decreasing emissiols such areas as Néand vehicles, although exhaust emissions containing
NMVOC, by 95% and 92% respectively betweerNQ and particulates are much lower than with
1990 and 2017. Whilst significantly reducing diesel vehicles. Diesel engines are the main power
emissions of carbon monoxide, nitrogen oxides, source in heawjuty trucks and buses, and their
and nommethane volatile organic compounds, share is rapidly growing in passenger cavelas
some catalytic converters may also produce other Therefore, the reasons for emission reductions
nitrogencontaining pollutants such as ammonia. include a 48.7% decrease in petrol consumption
during the period of 198#D17 and an increasing
amount of new cars that are designed to reduce
both energy consumption and pollutant
emissions, as a resof new technologies.

Road transport emissions ofsMidve increased
by sixteen times during the period between 1990
2007 as a result of the increased use of-thage
catalytic converters for petrol vehicles which

Return to the Table of Contents

111



| Estonian Informative Inventory Report 2019

In addition, Estonia has taken the obligation to use biofuels in road transport. The sladre
reach a level of 10% in the use of renewable biofuels used for road transport accounted for
sources of energy in transport sector by 2020. 0.02% in 2005 and increased to 0.1% in4 7 (
Over the last few years, steps have been taken to Table3.49).
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Figure3.35 Fuel consumption in the road transpodtse

TSP exhaust emissions from road transport vehicle engines consume a small amount of
vehicles have decreased by 57.8% during the lubricant oil while they operate. A significant
19902017 period. In 2017, petrol and diesel increase in lubricant odnsumption is apparent:
vehicles contributed 2.8% and 97.1% respectively the total lubricant oil consumption in this sector
of the total TSP exhaust emissions in the road increased by 23.5% between 1990 and 2017
transport sector. PM leust emissions are (1.2thousand tonnes to 1.4 thousand tonnes)
declining in new model vehicles due to tightening which is directly linked with the change in annual
regulations, and new engine and -aatment mileage driven by the vehicles (an increfse
technologies. However, a significant part of the 22.4%) over the same period of time. As shown in
total PM emissions also originate from-non Figure3.36, the share of lubricant combustion in
exhaust sources (road abrasion, and tyre and heavy metals emissions are relatively high, except

brake wear). Figure 3.36 illustrates the for Pb. The combustion of lubricants contributed
importance of different sources in pollutant around 83.9%f Cd, 21.7% of Cr, 35.2% of Cu,
emissions in the road transport sector. 74.6% of Ni, 75.4% of Se, 44.0% of Zn, and only

0.02% of Pb across the entire total road transport

As shown ifrigure3.36, only a small volume of sector in 2017.

heary metal emissions originate from vehicle
exhausts. Instead, a substantial share of heavy
metals originate from lubricant combustion, since
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Figure3.36 The share of different sources in polluemissions in 2017

The emission trend in recent years has been
impacted by the improved fuel efficiency and
minimised emissions of new vehicles. In 2017,
statistics showed that the number of vehicles
continued to increase (3.8%) compared to 2016.
Therefoe, the total mileage driven by vehicles
and the amount of fuel consumed also increased

(see Figure3.37). This trend reflects that the
number of diesel cars haswrofast during the
same period (sed-igure 3.38). Significant
changes have also taken place in annual mileage
2 annual mileage driven by diesel cars increased
nine times (442 to 4,072 million km) and annual
mileage pr petrol cars decreased by 29% (5,122

by 4.5% and 2.7% respectively. Although there hasto 3,653 million km). Overall fuel consumption in

been an increase in activity data, the main
pollutant emissions from road transport
decreased compared to 2016: nitnogeides
emissions by 4.4%, Aoethane volatile organic

this subsector increased by 32% between 1990
and 2017. In detail, fuel consumed by diesel cars
increased approximately ten times and petrol fuel
amount decreased by %9during the same

compounds by 10.2%, and carbon monoxide by period.

8.5%.

In theFigure3.33 and Figure3.34, a detailed
overview of NONMVONH, SGQ, TSP, CO and

Pb emission sources in the road transport sector
is provided. All the emission trends are presented
in Table3.43.

Passenger cafdA3bi)

Passenger cars contributed the majority of
emissions vthin the road transport sector: 42.2%
of NQ, 81.5% of NMVOC, 62.7% gf 8% of
NH;, 62.3% of P 62.3% of Piy] 62.4% of TSP,
63.6% of BC, 82.9% of CO in 2017.

The passenger car fleet has grown over the last
decades from 241 thousand vehicles to
584thousand between 1990 and 2017. Cars with
petrol engines make up a majority of registered
passenger car8 88% in 1990 and 56% in 2017

Return to the Table of Contents

During the period of 192017, the pollutant
emissions decreased significantly: 75.6% ,0f NO
90.9% of NMVOC, 99.4% efa8®90.4% of CO,
although all the activity data increased in the
same time. Therefore, the main pollutant
emissions from passenger cars have been
reduced by improving the quality of fuels and by
setting increasingly stringent emission limits for
new vehicles categories. This means that new
technologies have been introduced gradually
(Euro 36) and the fact theolder vehicles are
used less compared to new ones (i.e. they have a
lower annual mileage). However, mesized
engines still dominate in diesel and petrol
powered cars, and cars which are powered by
alternative fuels, including hybrid cars, make up
onl a minor share of the car fleet in 2017.
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Figure3.37 Petrol passenger cars: number of vehicles, annual mileage, and fuel consumption in the pei@d of 1990
2017
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Figure3.38 Diesel passenger cars: number of vehicles, annual mileage, and fuel consumption in the pe&od of 1990
2017

Light duty vehicl¢3A3bii) 63thousand between 1990 and 2017. Vehicles
with diesel engines dominated during the entire
period. The number of diesel light duty vehicles
was 18 thousand in 1990 and increased
pproximately three times to 55 thousand
ehicles in 2017 (seeyurel3.40). Thepetrol light
duty vehicle fleet decreased by 35% over the
The light commercial vehicle fleet has grown over same period from 13 thousand to 8 thousand

the last decades from 31 thousand vehicles to Vehicles (seBigure3.39). A similar trend can be
seen in the annual mileage and fuel consumption

Light commercial vehicles contributed about
14.0% of NO4.5% of NMVOC, 11.5% af S8%

of NH, 13.3% of PM, 13.0% of PM 12.4% of
TSP, 14.7% of BC and 5.1% of CO in the total roa
transport sector in 2017.
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2 mileage and &l consumption increased by  The pollutant emissions decreased significantly:
60% and 44% respectively in this subsector. As 33.2% of NQ93.3% of NMVOC, 99.7% ef SO
expected, annual mileage driven by petrol 51.1% of TSP and 93.2% of CO, altfadiutie
vehicles declined by 68% and the total annual activity data increased in the period of 2990
kilometres driven by diesel vehicles increased 2017. Therefore, main pollutant emissions from
almost three times. In addition, petrol fuel light duty vehicles have been reduced by
consumption decreased by 69% and diesel fuel improving the quality of fuels and by setting
consumption increased more than twice in this increasingly stringent emission limits for new

subsector during the same period. vehicle categories.
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Figure3.39 Petrol light duty vehicles: number of vehicles, annual mileage, and fuel consumption in the period of
19922017
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Figure3.40 Diesel light duty ¥écles: number of vehicles, annual mileage, and fuel consumption in the period of
199@22017
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Heavy duty vehicles and budes3biii) driven and fuel consumed by petrol vehicles
decreased by 99%e€Figure3.41). However, the
same indicators for diesel powered heavy duty

vehicles increased by 4% and 486 Kigure
24.0% PM, 24.4% of PM24.9% of TSP, 21.5% - v g
of BC and 7.2% of CO in the total road transport =~
sector in 2017. During the period of 1¥2D17, the pollutant
) _ emissions decreased significantly: 68.6% ,0f NO
The heavy duty vehicle fleet has decllneq over the 95.8% of NMVOC, 99.9% ef &% of TSP and
last decades from 45 thousand vehicles to o
31th d bet 1990 and 2017, H dut 79.5% of CO, although all the activity data
hi olusan'th ; Wefn . slilgl h ' e_av}[/ UY increased in the s time. Therefore, the main
vehicies with diese’ enginesaap the majority pollutant emissions from heavy duty vehicles
of registered vehiclés60% in 1990 and 94% in : ) .
2017. The number of petrol vehicles has declined have been reduced by improving the quality of
' fuels and by setting increasingly stringent
by 90% and the number of diesel vehicles o _y g . gy . 9
. _ emission limits for new vehicle categories.
increased by 8%. Total annual mileage and fuel
consumption decreased by 47% and 40%
respectively ding this period. In detail, mileage

Heavy duty vehicles contributed about 43.6% of
NQ, 8.2% of NMVOC, 25.5% ef &% of N1
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Figure3.41 Petrol heavy duty vehicles: number of vehicles, annual mileage, and fuel consumption in the period of
19922017
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Figure3.42 Diesel heavy duty vehicles: number of vehicles, annual miledhaelaconsumption in the period of
19922017

Motorcycles and mopeds (1A3biv) 78.3% respectively between 1990 and 2017 (see
Figure3.43). During this pied, NQ@emissions
decreased by 87.9%, NMVOC emissions by 86.6%,
SQ emissions by 99.9%, and CO emissions by
91.2%. In addition, there was a very high
statistical number of motorcycles in use during
the period between 199994. After 1994, the

The number of motorcycles, annual mileage, and statisticd data no longer reflects vehicles which
fuel consumption decreased by 63.3%, 75.8%, andhave not been technically inspected for years.

This subsector contributes only a marginal share
of the total road transport sector emissions: 0.2%
of NQ, 5.8% of NMVOC, 0.3% ef GD% of N
0.4% P, 0.3% of PN 03% of TSP, 0.1% of BC
and 4.8% of CO in 2017.
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Figure3.43 Motorcycles and mopeds: number of vehicles, annual mileage, and fuel consumption in the period of
1992017
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Recalculations data, updated emission factors, and the taking
into use of an improved new edition of the
COPERT 5qgram (version 5.2.0) 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 129W16.
Recalculations entail using corrected activity

Table3.43 Emissions from road transport in the period of 2847

NG NMVOC  SQ NH; PM s PMo TSP BC CO
Year
kt

1990 25100 17.546  3.212 0.015 NR NR 1.001 NR 120.362
1995 15594 10.777  2.591 0.025 NR NR 0.802 NR 61.589
2000 15.132 10.155  2.553 0.095 0.709 0.795 0.899 0.362 66.293
2005 13.200 5.258 0.063 0.198 0.656 0.767 0.901 0.359 39.219
2006 13186 5.128 0.036 0.230 0.634 0.754 0.899 0.352 37.931
2007 12.798  4.768 0.037 0.245 0.623 0.749 0.903 0.350 34.898
2008 11.182  3.928 0.036 0.243 0.533 0.655 0.802 0.298 28.982
2009 9.465 3.442 0.012 0.219 0.466 0.578 0.714 0.268 25.681
2010 9.654 3.086 0.006 0.202 0.473 0.590 0.732 0.276 23.063
2011 9.772 2.603 0.008 0.194 0.472 0.594 0.742 0.276 19.281
2012 9.447 2.530 0.009 0.182 0.469 0.593 0.743 0.278 18.049
2013 8.880 2.201 0.008 0.157 0.442 0.563 0.709 0.263 15.103
2014 8.360 1.730 0.008 0.148 0.414 0.537 0.685 0.243 12.908
2015 8.243 1.650 0.009 0.149 0.412 0.538 0.690 0.241 12.733
2016 7.851 1.625 0.008 0.146 0.403 0.533 0.688 0.233 12.834
2017 7.507 1.459 0.009 0.144 0.389 0.523 0.685 0.221 11.743

Trend 19962017, % -70.1 -91.7 -99.7 8281 -100.0 -100.0 -31.6 -100.0 -90.2

Table 3.43 continues

Pb
Year
1990 73.231 0.007 0.005 0.168 0.124 3.035 0.054 0.007 1.310
1995 23.654  0.004 0.003 0.093 0.074 1.820 0.034 0.005 0.811
2000 4,900 0.004 0.003 0.102 0.079 1.946 0.036 0.005 0.864
2005 2.104 0.006 0.004 0.120 0.104 2.576 0.048 0.007 1.180
2006 1.439 0.007 0.005 0.129 0.113 2.801 0.053 0.007 1.287
2007 1.511 0.007 0.005 0.136 0.120 2.967 0.056 0.008 1.365
2008 1.495 0.007 0.005 0.134 0.116 2.862 0.054 0.008 1.304
2009 1.363 0.006 0.004 0.121 0.106 2.647 0.051 0.007 1.213
2010 0.259 0.006 0.004 0.120 0.110 2.725 0.051 0.007 1.238
2011 0.266 0.007 0.004 0.117 0.114 2.827 0.053 0.007 1.282
2012 0.268 0.007 0.005 0.118 0.116 2.881 0.054 0.008 1.309
2013 0.261 0.007 0.004 0.114 0.115 2.840 0.054 0.008 1.295
2014 0.235 0.007 0.004 0.116 0.117 2.899 0.055 0.008 1.326
2015 0.241 0.007 0.005 0.116 0.120 2.997 0.057 0.008 1.375
2016 0.248 0.008 0.005 0.121 0.124 3.096 0.060 0.008 1.428
2017 0.258 0.008 0.005 0.124 0.129 3.215 0.062 0.009 1.486
Trend 19962017, % -99.6 18.8 -11.8 -26.3 3.7 5.9 155 18.8 134

Table 3.43 continues

. PCDD/F B(@)p B(b)f B(k)f I(1,2,3cd)p PAHstotal HCB PCBs
et g FTEQ t

1990 0.329 0.006 0.015 0.013 0.009 0.043 0.201 0.075

1995 0.212 0.004 0.009 0.007 0.006 0.026 0.123 0.038

2000 0.221 0.004 0.009 0.008 0.006 0.026 0.160 0.042

2005 0.311 0.007 0.012 0.010 0.008 0.037 0.252 0.057
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PCDD/F B(@)p B(b)f B(k)f 1(1,2,3cd)p PAHSs total HCB PCBs

2006 0.343 0.007 0.013 0.011 0.009 0.040 0.295 0.063
2007 0.364 0.008 0.014 0.012 0.009 0.043 0.323 0.067
2008 0.332 0.007 0.013 0.011 0.008 0.040 0.303 0.065
2009 0.315 0.007 0.012 0.010 0.008 0.038 0.295 0.060
2010 0.321 0.008 0.013 0.012 0.008 0.040 0.304 0.061
2011 0.331 0.008 0.014 0.012 0.009 0.043 0.314 0.062
2012 0.327 0.009 0.014 0.013 0.009 0.045 0.312 0.062
2013 0.312 0.009 0.014 0.013 0.009 0.046 0.297 0.059
2014 0.298 0.009 0.015 0.013 0.010 0.046 0.285 0.060
2015 0.309 0.010 0.015 0.014 0.010 0.049 0.298 0.062
2016 0.293 0.011 0.016 0.014 0.011 0.050 0.281 0.062
2017 0.279 0.011 0.016 0.014 0.011 0.051 0.270 0.064
Trend 199€2017, %  -15.0 93.7 4.1 10.0 15.9 20.0 34.1 -14.8

during the annual technical inspection. The
number of vehicles is not taken directly from
1) Fuel combustion statistics; this is a combination of Estonian
vehicle register and technical inspection data.

Em|SS|On Ca|Cu|a'[I0nS from road transport are Th|sapproach was proposed and formulated by
based on the Tier 3 method, whereby exhaust the scientists of the Tallinn University of

emissionsare calculated by using a combination yf di opmphz! evsjoh! uif! gsp
of reliable technical and detailed activity data. p g p mz t jt!pgluif!gpmmvuj po!

Tier 3 is implemented in the COPERT 5 programgyggested approach presumes that the older
(Computer Program to calculate Emissions from yehicles in the Estonian vehiggister are not
Road Transport, COPERT 5 version 5.2.0), whichyctyally taking part of evelgy traffic; therefore,

is used for the calculatioasd distributed by the  periodic technical inspections data is used. On
EEA. Total emissions are calculated through a the other hand, new vehicles do not have to be
combination of default COPERT emission factors examined by technical inspection every year;
and activity data (e.g. number of vehicles, annual therefore, the Estonian vehicle registe ia
mileage per vehicle, average trip, speed, fuel ysed. These improved statistics are available
consumption, monthly temperatures, driaird from 2001 and data for the years E2900 is
evaporation share). The vehicle classes are extrapolated. However, changes have been
defined by the vehicle category, fuel type, weight jmplemented in Estonian vehicle register
class, environmental class and, in some procedures since 2015, where vehicles that had
instances, the engine type and/or the emission ot had a technical inspectitor two years or
reduction technology. Therefore, the calculation |, psf! xfsfl!l nbslfel! bt! Ttupo
of emissions fromoed vehicles is a very  guring the data export from the register. From
complicated and demanding procedure that now on, there is no need to combine different
requires good quality activity data and detailed gatasets. This change in data helped improve the
emission factors. quality of activity data and prevent mistakes in
datamanagement.

3.3.3.2. Methodological Issues

Meteorological data is obtained from the Estonian
Weather Service and fuel consumption data from gmjssions from different type of vehicles are

Statistics'Estonia. Calqiﬂmis also require heavily dependent on the engine operation
annual mileage per vehicle category Tséxe conditions. Driving situations impose different
3.47) and the number of vehicles (5ekles.48), engine operating conditions and therefore a

which is supplied by the Estonian Road jstinct emission performance. Different activity

Administration. Annuamileage per vehicle  gata and emsson factors are attributed to each
category is based on odometer readings taken
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driving situation. Total emissions are calculated Eso:2 SQ emissions;

by combining activity data for each vehicle k2 weightrelated sulphur content in fuel (kg/kg
category with appropriate emission factors. The fuel);

emission factors vary according to the input data FC2 fuel consumption.

(driving situations, climatconditions etc.). In
this calculation method, total exhaust emissions
from road transport are calculated as the sum of

Table3.44 Sulphur content in fuel (mg/kg)

hot and cold emissions: 1990 1000 5000
200L 500 500

Erora= ot Eolp 2003 150 350

2004 130 300

where 2005 50 50
2006 10 40

Erotae total emissions of any pollutant for the 2007 8 40
spatial and temporal resolutidnih@ application; 2009 8 10
Eror & emissions during stabilised (hot) engine ;81(1’ 555 g-g
operation when the engine is at its normal 2012 6.3 =1
operating temperature; 2013 59 6.1
Ecop 2 emissions during transient engine 2014 5.9 5.4
operation (cold start). 2015 5.9 6.6
2016 5.3 5.2

Exhaust emissions of CO, NMVOg NdHand 2017 5.4 6.6

PM in thesesource categories depend on fuel

type, emission reduction technology, vehicle type Pb emissions from leaded fuel are estimated
and vehicle use. These emissions are calculated according to thealculation that 75% of lead
on the basis of vehicle kilometres and specific contained in petrol is emitted into the atmosphere
emission factors for a variation of different (three quarters of the total). In unleaded petrol the
vehicle classes and for thréféedent road types full total quantity of lead is presumed to be

(urban, rural, highway). emitted into the atmosphere. Equation:
Emissions of SOand heavy metals are Bb=0.75xkxFC
dependent on fuel consumption and fuel type. SO
. where
and heavy metals emissions are calculated by
multiplying statistical fuel use (Sele3.49) by Erv2 Pb emissions;
emission factors (séleable3.44, Table3.45and k 2 weightrelated lead content of petrol (kg/kg);

Table3.46). The emission factors are based on FCefuel consumption.

the sulphur and heavy matantent of the fuels. _
Table3.45Lead content in fuel (mg/kg)

SQ emissions are estimated on the assumption Fuel Leaded petrol Unleaded petrol Diesel

that all sulphur in the fuel is completely 1990 200 173 0.0005
transformed into SOSince the beginning of 2003 - 6.7 0.0005
2010, the countgpecific average sulphur 2006 - 4 0.0005
content is used for $@mission calculations. 2010 - 0.027 0.0005

Averagesulphur content in fuel (s€eble3.44) 2014 0.0016 0.0016 0.0005

is derived from fuel quality monitoring reports,
which are submitted to the European Commission
every year as established by the Fuel Quality
Directive (2009/30/EC). Equation:

E302=2XkXFC

where
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Emissions of other heavy metals are estimated on k 2 weightrelated content ofelavy metal in fuel

the assumption that the total quantity is emitted (kg/kg);
into the atmosphere. Equation:

E—!eavy metaF K X FC

FCefuel consumption.

where

Table3.46 Heavy metals content in fuel and lubricant oil (mg/kg)

Fuel Cd Cu Cr N Se Zn Hg As Pb
Petrol 0.00020 0.0045 0.0063 0.0023 0.0002 0.0330 0.0057 0.0003 equation
Diesel 0.00005 0.0057 0.0085 0.0002 0.0001 0.0180 0.0053 0.0001 equation
Lubricant oil ~ 4.56 778 19.2 31.89 4.54 450.2 0 0 0.0322

Table3.47 Annual mileage driven in the road transport séctiflion km per year)

Passenger cars Light duty vehicles Heavy duty vehicle  Motorcycles

1990 5,564.0 684.5 1,577.9 316.6 8,143.0
1995 3,811.4 443.9 838.8 7.6 5,101.7
2000 4,044.5 501.1 894.7 15.6 5,455.9
2005 5,726.3 954.0 895.8 10.6 7,5%.6
2006 6,453.4 946.0 933.9 19.3 8,352.6
2007 6,984.7 971.4 952.2 28.2 8,936.5
2008 6,723.3 918.6 938.1 30.1 8,610.0
2009 6,537.5 720.6 809.0 26.9 8,093.9
2010 6,360.5 752.5 967.3 26.8 8,107.0
2011 6,487.5 800.2 1,034.5 275 8,349.6
2012 6,623.3 847.4 1,027.2 33.4 8,531.4
2013 6,633.2 843.6 953.7 43.1 8,473.5
2014 6,877.8 877.3 924.9 67.3 8,747.3
2015 7,328.9 817.0 909.5 64.8 9,120.3
2016 7,596.8 1,012.9 845.9 75.0 9,530.6
2017 7,954.9 1,092.0 839.9 76.5 9,963.4

Table3.48 Number of vehicles in the road transport sector (thousand)

Passenger cars Light duty vehicles Heavy duty vehicle  Motorcycles

1990 240.9 31.1 445 105.7 422.2
1995 383.4 30.1 42.5 3.3 459.3
2000 273.1 19.5 29.1 6.7 328.5
2005 354.7 33.5 26.0 3.5 417.7
2006 402.1 36.3 29.1 4.2 471.7
2007 429.2 37.5 29.5 5.8 502.0
2008 436.3 38.5 27.1 6.1 507.9
2009 424.0 36.9 27.0 6.9 494.8
2010 422.1 36.3 26.9 7.5 492.8
2011 440.2 37.9 27.2 10.2 515.5
2012 452.2 39.1 26.9 143 532.6
2013 462.2 41.5 28.1 23.1 554.9
2014 478.6 44.1 28.3 29.1 580.0
2015 536.5 42.5 29.0 30.8 639.0
2016 563.8 58.9 30.5 37.3 690.5
2017 584.0 63.2 30.8 38.8 716.8
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Table3.49 Fuel consumption ihé road transport sector (TJ)

Year Petrol Diesel Bioethanol Biodiesel LPG Total

1990 21,406.3 9,499.9 - - - 30,906.2
1995 10,527.3 8,999.8 - - - 19,527.1
2000 11,872.0 8,539.9 - - - 20,411.9
2005 12,248.7 14,780.8 0.0 6.5 - 27,036.0
2006 13,322.7 15,%9.2 0.0 46.9 - 29,328.8
2007 13,977.2 17,073.1 0.5 21.6 - 31,072.5
2008 13,845.1 15,560.6 58.1 120.4 - 29,584.2
2009 12,661.0 14,598.0 4.0 69.7 - 27,332.7
2010 11,744.8 16,283.5 185.2 136.4 - 28,349.8
2011 11,143.6 17,849.3 160.0 27.5 - 29,180.4
2012 10,695.0 18,934.9 151.9 0.0 - 29,781.8
2013 9,967.3 19,017.0 128.9 0.0 - 29,113.2
2014 10,144.9 19,157.1 215.4 0.0 - 29,517.5
2015 10,033.0 20,042.6 107.8 0.0 - 30,183.4
2016 10,604.8 20,337.4 84.7 0.0 - 31,026.9
2017 10,971.6 20,767.6 39.7 6.5 3190 32,104.3

2) Automobile tyre wear, brake wear and road Table3.50BC fractions of TSP for road abrasion,
tyre and brake wear

abrasion

Tyre wear, brake wear, and road surface wear are

abrasion processes. Emission calculations cover
those particles emitted as a direct result of the
wear of tyres, brakes, or surfaces.

Airbane particles are produced as a result of the
joufsbdujpo!cfuxffol!b!

surface, as well as when the brakes are applied to

Transport
Category

Road Road tyre

Road brake

abrasion wear wear
Passenger cars  0.0106 0.153 0.0261
Light duty 0.0106 0.153 0.0261
vehicles
Heavy duty 0.0106 0.153 0.0261
vehicles
otorcycle .0106' 1

decelerate the vehicle. A secondary mechanism 3) Fye| evaporation

involves the evaporation of material

from

surfaces at the higkemperatures developed

during contact. Emissions from these sectors are
considered in relation to the general vehicle
classes (1A3%V) and depend on annual mileage.

PM.s, PMoand TSP emissions from automobile
tyre and brake wear calculations are bais¢e
Tier 2 method and use the COPERT 5 model egjigiple.
(EMEP/EEA Guidebook 2016). Nevertheless, BC
emissions from the road abrasion, tyre and brake Fuel evaporation calculations are based on the
wear sector is not included in the COPERT model Tier 3 method and use the COPERT 5 model

and therefore these emissions are calculated (EMEP/EEA Guidebook 2016).

separately by usingropriate default emission

factors from the EMEP/EEA Guidebook 2016 (see

Table3.50).
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This sector includeSIMVOC evaporative fuel

related emissions from petrol vehicles, which are
not derived from fuel combustion.
evaporative emissions of NMVOCs emanate from

4) Lubricant consumption

the fuel systems (tanks, injection systems, and
fuel lines) of petrol vehicles.
emissons from diesel vehicles are considered

The emissions estimation also covers heavy
metals (lead, arsenic cadmium,

Evaporative

copper,

chromium, mercury, nickel, selenium, and zinc)

which is contained in lubricant oils. At first,
lubricant oil consumption needs to be calculated
by taking into account oil consumption factors for
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different vehicle types, fuel used, thginen

category, and the vehicle age (Bekle3.51).

Necessary lubricant metal content factors for

heavy metal emissions calculations are provided

in Table3.46. The full totadf heavy metals in fuel
is presumed to be emitted into the atmosphere.

Table 3.51 Lubricant oil consumption rate for
different vehicle types, fuel and age (kg/10 000km)

Fuel/engine Lubrcant oil
Category Age .
category consumption
Petrol Old 1.45
Passenger Petrol New 1.28
cars Diesel Old 1.49
Diesel New 1.28
Petrol Old 1.45
Light duty Petrol New 1.28
vehicles Diesel old 1.49
Diesel New 1.28
Heavy duty e Al 1.56
vehicles

Table3.52 Uncertainties in the road transport sector

Pollutant

Emissions, 201’

Unit

Fuel/engine Lubricant oil
Category .
category consumption
Buses, Diesl Old 1.91
coaches Diesel New 1.70
Petrol Old 10.20
Mopeds

Petrol New 6.80
Motorcycles Petrol All 0.43

3.3.3.3. Uncertainty

An uncertainty analysis was carried out for the

2017 inventory. The uncertainty in the emission

factors for main pollutants, paustate matter,

and heavy metals from the road transport sector

is estimated to be 20%, for POP£280%, and

in the activity data 2%. All uncertainty estimates

for this source are givenTiable3.52.

Share in total emission, ' Uncertainty, ¢ Trend uncertainty 1992017,

NQ 7.509 kt 26.62 2.83 0.67
NMVOC 1.465 kt 6.59 0.93 0.87
O 0.009 kt 0.02 0.003 0.02
NH; 0.144 kt 1.40 0.26 0.12
PMbs 0.389 kt 4.22 0.43 0.24
PMo 0.523 kt 3.76 0.39 0.13
TSP 0.685 kt 3.47 0.37 0.02
co 11.770 kt 8.51 1.43 418
Pb 0.258 t 0.76 0.23 0.85
cd 0.008 t 0.98 0.14 0.02
Hg 0.005 t 0.81 0.12 0.03
PCDD/F 0.279 g FTEQ 6.47 12.59 3.52
B(a)p 0.011 t 0.48 0.75 0.45
B(b)f 0.016 t 0.60 0.80 0.41
B(K)f 0.014 t 1.08 1.39 0.81
I(1,2,3cd)p 0.011 t 0.69 1.05 0.31
HCB 0.0003 kg 0.09 0.17 0.06
PCBs 0.0001 kg 0.001 0.001 0.0004

3.3.3.4. SourceSpeciic QA/QC and

Verification

Common statistical quality control related to the

assessment of trends was carried out.

Return to the Table of Contents

3.3.3.5. SourceSpecific Planned

Improvements

Include more detailed vehicle subsectors

in

emission calculations: light duty vehicles, heavy
duy vehicles, mopeds, hybrid and LPG/CNG
vehicles. Specify activity data and recalculate, if

necessary.
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A more detailed emissions estimation is required 199062002. Since emissions from the railway
for the 1A3bvii sector so that the use of studded sectorare calculated by using the Tier 1 method
tyres can be included in the calculations, since the which takes into account the amount of fuel

use of studded tyres in winter has been
widespread in Estonia.

It is also necessary to estimate the share of two
stroke and foestroke engines out of the total
number of mopeds and motorcycles on the road.

Currently, an assumption has been made in terms nitrogen

of emissions calculations that all mopeds and
motorcycles operate with a fstnoke engine.
However, this has minor importance for the
overall road transport emissions figures.

3.3.4.Railways (NFR 1A3c)
3.3.4.1. Source Category Description

Railway transport irsténia is a small emission
source in transport sector. This sector concerns
the movement of goods or people that is mostly
performed by diesel locomotives.

There are more than 2,600 of railways in
Estonia, most of which are owned by -state
controlled bugesses. The railways in Estonia
today are mainly used for freight transport, but a
good deal of passenger traffic is also handled.

) Qi up; I Ft upoj brodleséekegtrimx b z
locomotive #1504; sourggiwbahnbilder.de

Nowadays, emissions from rail use originate
primarily from the combustion by locomotives of
diesel and light fuel oil. Gpalvered railway

locomotives were only used in the period between
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consumed and default emission factors,
deviations in the time series can be explained by
statistical fuel consumption deviations in the
railway sector.

The total contriiion to the emissions of
oxides, nonethane volatile
compounds and carbon monoxide were 6.4%,
2.6% and 0.8% respectively, in the transport
sector in 2017. The emissions of, NOMVOC

and CO have decreased compared to 1990 by
66.4%, 67.7 and 72.B8pectively. The trend of

all the emissions is givemable3.53. During the
same period, fuel consumption decreased 67.3%.

The number of passengers carried by rail
decreased by approximately 81.8% during the
peiod between 199013 (23.1 million
passengers down to 4.2 million passengers).
After 2014, when the train fleet for passenger
transport had been fully replaced by new and
refurbished units, the number of passenger
carried by rail has increased. In 204gsgnger
numbers increased from 4.2 million passengers
to 5.9 million passengers (40.9%), and the growth
in the number of passengers continued across
the next few years. This increase is roughly in line
with the trends in passenger traffic volumes in the
same period.

In 2017, although the volume of goods carried by
rail grew (7.5%), the freight turnover decreased by
0.6% compared to 2016. Despite the decreasing
trend in freight turnover figures, the emissions
increase in the railway sector was in linethrgth
carriage of goods performance which influenced
the overall railway sector significantly. Therefore,
fuel consumption increased by 5.0% in 2017 when
compared to 2016, and a similar increase in
?rrtlig_sichn]c: !forD Hn; period can be observed.
Emissions of niigen oxides, neanethane
volatile compounds, and carbon monoxide have
increased by 4.0% during that periodKsgee

3.44).

124


http://www.bahnbilder.de/

Estonian Informative Inventory Report 2019

3.0 14000
g
&
s 12000 g
£
10000 S -
< 20 ¥ 9
2 S8
5 8000 5¢
2 15 ° 3
= 6000 O &
L
1.0 § T
4000 3 7
o
0.5 2000 §
0.0 0 g
Q \% W o Ne) Q QO » o S \) Q% N © A
F & S @ NN L
NN N I A Y S S S S NG NN NN

s NOx s CO mmmm NMVOC

Passenger traffic volume==Freight turnover=——Liquid fuel
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Table3.53 Emissions from railway transport in the period of -2909@

\[e} NMVOC SQ NH PMe.s PMuo TSP BC CcO
1990 2.431 0.224 0.567 0.322 NR NR 0.085 NR 0.603
1995 1.736 0.157 0.365 0.231 NR NR 0.055 NR 0.389
2000 2.254 0.200 0.177 0.301 0.060 0.063 0.066 0.038 0.466
2005 2.201 0.195 0.168 0.294 0.058 0.060 0.064 0.037 0.449
2006 2.306 0.205 0.168 0.308 0.060 0.063 0.067 0.039 0.471
2007 1.939 0.172 0.121 0.259 0.051 0.053 0.056 0.033 0.396
2008 1.362 0.121 0.050 0.182 0.036 0.037 0.040 0.023 0.278
2009 1.834 0.163 0.050 0.245 0.048 0.050 0.053 0.031 0.375
2010 2.620 0.233 0.070 0.350 0.069 0.072 0.076 0.045 0.535
2011 1.782 0.158 0.001 0.238 0.047 0.049 0.052 0.030 0.364
2012 1.581 0.140 0.001 0.211 0.041 0.043 0.046 0.027 0.323
2013 1.368 0.121 0.001 0.183 0.036 0.038 0.040 0.023 0.279
2014 1.050 0.093 0.000 0.140 0.027 0.029 0.030 0.018 0.215
2015 0.996 0.088 0.000 0.133 0.026 0.027 0.029 0.017 0.203
2016 0.786 0.070 0.000 0.105 0.021 0.022 0.023 0.013 0.161
2017 0.818 0.073 0.000 0.109 0.021 0.022 0.024 0.014 0.167
trend 19902017, % -66.4 -67.7 -99.9 -66.1 -64.1 -64.1 -72.0 -63.8 -72.3

Table 3.53 continues

Pb (s Hg As Cr Cu Ni Se Zn
1990 0.016 0.674 0.940 0.476 0.004 0.080 0.005 0.674 0.070
1995 0.005 0.400 0.308 0.156 0.002 0.057 0.003 0.400 0.041
2000 0.001 0.441 0.047 0.024 0.002 0.073 0.003 0.441 0.044
2005 NE 0.420 NE NE 0.002 0.071 0.003 0.420 0.042
2006 NE 0.440 NE NE 0.002 0.075 0.003 0.440 0.044
2007 NE 0.370 NE NE 0.002 0.063 0.003 0.370 0.037
2008 NE 0.260 NE NE 0.001 0.044 0.002 0.260 0.026
2009 NE 0.350 NE NE 0.002 0.060 0.002 0.350 0.035
2010 NE 0.500 NE NE 0.003 0.085 0.004 0.500 0.050
2011 NE 0.340 NE NE 0.002 0.058 0.002 0.340 0.034
2012 NE 0.302 NE NE 0.002 0.051 0.002 0.302 0.030
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Pb Cd Hg As Cr Cu Ni Se Zn
2013 NE 0.261 NE NE 0.001 0.044 0.002 0.261 0.026
2014 NE 0.200 NE NE 0.001 0.034 0.001 0.200 0.020
2015 NE 0.190 NE NE 0.001 0.032 0.001 0.190 0.019
2016 NE 0.150 NE NE 0.001 0.026 0.001 0.150 0.015
2017 NE 0.156 NE NE 0.001 0.027 0.001 0.156 0.016
trend 19962017, % -100.0 -76.9 -100.0 -100.0 -80.0 -67.0 -77.1 -76.9 -77.6
Table 3.53 continues
PCDD/F B(a)p B(b)f B(K)f I(1,2,3cd)p PAHSs total HCB PCBs
1990 0.024 0.007 0.009 0.004 0.003 0.023 0.074 0.020
1995 0.008 0.003 0.004 0.002 0.001 0.010 0.024 0.007
2000 0.001 0.002 0.003 0.002 0.000 0.006 0.004 0.001
2005 NE 0.001 0.002 0.001 0.000 0.005 NA NA
2006 NE 0.001 0.002 0.002 0.000 0.005 NA NA
2007 NE 0.001 0.002 0.001 0.000 0.005 NA NA
2008 NE 0.001 0.001 0.001 0.000 0.003 NA NA
2009 NE 0.001 0.002 0.001 0.000 0.004 NA NA
2010 NE 0.002 0.003 0.002 0.000 0.006 NA NA
2011 NE 0.001 0.002 0.001 0.000 0.004 NA NA
2012 NE 0.001 0.002 0.001 0.000 0.004 NA NA
2013 NE 0.001 0.001 0.001 0.000 0.003 NA NA
2014 NE 0.001 0.001 0.001 0.000 0.002 NA NA
2015 NE 0.001 0.001 0.001 0.000 0.002 NA NA
2016 NE 0.000 0.001 0.001 0.000 0.002 NA NA
2017 NE 0.000 0.001 0.001 0.000 0.002 NA NA
trend 19962017, %  -100.0 -93.1 -91.6 -87.8 -95.2 -91.7 -100.0 -100.0

3.3.4.2. Methodological Issues

Table3.56) by emission factors (s€able3.55).
SQ emissions are estimated according to the

All the emission calculations are based on the Tier @ssumption that all sulphur in the fuel is

1 method. Emissions from the railway transport completely transformed into.SEquation:
sector are calculated by multiplying the statistical
fuel consumptiors¢eTable3.56) by respective

emission factors. Default emission factors for the where
main pollutants and heavy metals are taken from
EMEP/EEA Guidebook 2016 and are presented i

Table3.54.

Emissions of SOare dependent on fuel

fuel);

consumption and fuel type..Sfissions are
calculated by multiplying statistical fuel use (see

Return to the Table of Contents
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Eso22 emissions of SO
% 2 weight related sulphur content in fuel (kg/kg

FC2 fuel consumption.
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Table3.54 Emission factors for railway transport

Pollutant

Diesel / light fuel

oil

Unit Value

NG kgt 52.4 g/GJ 173
NMVOC kglt 4.65 g/GJ 88.8
SQ kgt equation g/GJ 900
NH kgt 0.007 g/GJ NE

PMs kgt 1.37 g/GJ 108
PMyo kg/t 1.44 g/GJ 117
TSP kgt 1.52 g/GJ 124
BC kgt 0.891 g/GJ 6.912
CO kg/t 10.7 g/GJ 931
Pb alt NE mg/GJ 134
Cd alt 0.01 mg/GJ 1,8

Hg gt NE mg/GJ 7,9

As alt NE mg/GJ 4

Cr g/t 0.05 mg/GJ 135
Cu gt 1.70 mg/GJ 17.5
Ni glt 0.07 mg/GJ 13

Se g/t 0.01 mg/GJ 1.8

Zn gt 1.00 mg/GJ 200
PCDD/F UFRoh! O NE ng FTEQ/GJ 203
B(a)p g/t 0.03 mg/GJ 45.5
B(b)f gt 0.05 mg/GJ 58.9
B(k)f glt 0.034 mg/GJ 23.7
1(1,2,2cd)p gt 0.008 mg/GJ 18.5
HCB mg/t NA “hOHK 0.62
PCBs mg/t NA “hOHK 170

Table3.55 Sulphur content of fuel (by weight)

Fuel 1990 2000 2001 2003 2004 2005 2006 2008 2009
Lightfuel oil  0.5% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1%
Diesel 0.5% 0.5% 0.05% 0.035% 0.030% 0.005% 0.004% 0.004%  0.001%

Table3.56 Fuel consumption, passenger traffic volume and freight turnover in the railway sector

Fuel consumption

Diesel

Light fuel ail

Passenger traffic voluen  Freight turnove

million passengekm

million tonnekm

1990 119 0 1,951 1,510.0 6,977
1995 39 0 1,425 408.2 3,851
2000 6 0 1,842 260.5 8,186
2005 0 243 1,531 247.0 10,629
2006 0 95 1,757 255.9 10,504
2007 0 279 1,249 271.7 8,425
2008 0 45 1,076 274.4 5,961
2009 0 415 1,048 2494 5,934
2010 0 634 1,491 247.9 6,642
2011 0 1,442 0 241.3 6,261
2012 0 1,248 7 235.8 5,126
2013 0 1,105 5 224.9 4,722
2014 0 835 2 281.9 3,256
2015 0 814 0 288.7 3,114
2016 0 645 0 315.7 2,339
2017 0 677 0 366.0 2,325
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3.3.4.3. Uncertainty

An uncertainty analysis was carried out for the
2017 inventory. The uncertainty in the emission
factors for N@ NMVOC, NHand CO from
railways is estimated to be 100%, for\8#®and
heavymetals 50%, for particulate matter 20%, for
POPs 10@50% and in the activity data 2%.
Uncertainty estimates for railway sector are
described together with nA@ad mobile
machinery sector imable3.66.

3.3.4.4. Souce-Specific QA/QC and

Verification

Common statistical quality checking related to
the assessment of trends has been carried out.

3.3.4.5. SourceSpecific Planned

Improvements

There are currently no improvements planned for
this sector.

3.3.5.National Navigatio(NFR

1A3dii)
3.3.5.1. Source Category Description
Domestic navigation includes the most important
domestic water transport in Estonia: merchant

ships, passenger and technical ships, pleasure
and tour ships and other inland vessels.

Return to the Table of Contents
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(Photo by Madis PsefRiverboat Pegasus on the river
Fnbkvy hj*

National navigation in Estonia is also a small
emission source in the transport sector. The
share of navigation transport in total transport
emissions in 2017 was: N€2.0%, NMVO&
1.8%, C@ 0.6%. Detailed esmion data are
provided iffable3.57.

Deviations of time series can be explained by
changing statistical fuel consumption in the
national navigation sector (ségure3.45). Fuel
consumption increased 23.3% in 2017 compared
to 2016, therefore all the emissions increased
also.

Recalculations

In the national navigation sector, all emissions
have been recalculated for the period-2018.
Heavy metals and persistent organiataoits
emissions have been recalculated for the period
between 199Q016. The reason for the
recalculation was correction of emission factors
and statistical fuel consumption used for
emission calculations. An overview of the
updated data is given in Clea.
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Figure3.45NQ, NMVOC and CO emissions from the national navigation sector
Table3.57 Emissions from national navigation in the period of-2090
v \fe! NMVOC SQ NH: PMs PMuo TSP BC co
ea
i
1990 0.269 0.052 0.070 0.049 NR NR 0.032 NR 0.139
1995 0.154 0.030 0.040 0.028 NR NR 0.018 NR 0.079
2000 0.269 0.052 0.028 0.049 0.032 0.032 0.032 0.018 0.139
2005 0.307 0.060 0.032 0.056 0.037 0.037 0.037 0.020 0.158
2006 0.422 0.082 0.044 0.077 0.051 0.051 0.051 0.028 0.218
2007 0.653 0.127 0.068 0.119 0.078 0.078 0.078 0.043 0.337
2008 0.768 0.149 0.080 0.140 0.092 0.092 0.092 0.051 0.396
2009 0.307 0.060 0.032 0.056 0.037 0.037 0.037 0.020 0.158
2010 0.307 0.060 0.016 0.056 0.037 0.037 0.037 0.020 0.158
2011 0.192 0.037 0.010 0.035 0.023 0.023 0.023 0.013 0.099
2012 0.169 0.033 0.009 0.031 0.020 0.020 0.020 0.011 0.087
2013 0.170 0.033 0.009 0.031 0.020 0.020 0.020 0.011 0.087
2014 0.246 0.048 0.013 0.045 0.029 0.029 0.029 0.016 0.127
2015 0.246 0.095 0.013 0.045 0.032 0.032 0.032 0.016 0.225
2016 0.208 0.104 0.011 0.039 0.028 0.028 0.028 0.014 0.238
2017 0.251 0.049 0.013 0.046 0.030 0.030 0.030 0.017 0.130
trend 19962017, %  -6.5 -6.5 -81.3 -6.5 -6.5 -6.5 -6.5 -6.5 -6.5

Table 3.57 continues

Pb
Year
t

1990 0.001 0.070 0.210 0.280 0.350 0.006 0.007 0.001 0.008
1995 0.001 0.040 0.120 0.160 0.200 0.004 0.004 0.000 0.005
2000 0.001 0.070 0.210 0.280 0.350 0.006 0.007 0.001 0.008
2005 0.001 0.080 0.240 0.320 0.400 0.007 0.008 0.001 0.010
2006 0.001 0.110 0.330 0.440 0.550 0.010 0.011 0.001 0.013
2007 0.002 0.170 0.510 0.680 0.850 0.015 0.017 0.002 0.020
2008 0.003 0.200 0.600 0.800 1.000 0.018 0.020 0.002 0.024
2009 0.001 0.080 0.240 0.320 0.400 0.007 0.008 0.001 0.010
2010 0.001 0.080 0.240 0.320 0.400 0.007 0.008 0.001 0.010
2011 0.001 0.050 0.150 0.200 0.250 0.004 0.005 0.001 0.006
2012 0.001 0.044 0.132 0.176 0.220 0.004 0.004 0.000 0.005
2013 0.001 0.044 0.133 0.177 0.221 0.004 0.004 0.000 0.005
2014 0.001 0.064 0.192 0.256 0.320 0.006 0.006 0.001 0.008
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Pb Cd Hg As Cr Cu Ni Se Zn

Year

t kg
2015 0.001 0.064 0.192 0.256 0.320 0.006 0.006 0.001 0.008
2016 0.001 0.054 0.162 0.216 0.270 0.005 0.005 0.001 0.006
2017 0.001 0.065 0.196 0.262 0.327 0.006 0.007 0.001 0.008

trend 19962017, %  -6.5 -6.5 -6.5 -6.5 -6.5 -6.5 -6.5 -6.5 -6.5
Table 3.57 continues

PCDD/F B(a)p B(b)f PAHs total HCB PCBs
- g | k| 9 |
1990 0.001 0.210 0.350 0.560 0.001 0.266
1995 0.001 0.120 0.200 0.320 0.000 0.152
2000 0.001 0.210 0.350 0.560 0.001 0.266
2005 0.001 0.240 0.400 0.640 0.001 0.304
2006 0.001 0.330 0.550 0.880 0.001 0.418
2007 0.002 0.510 0.850 1.360 0.001 0.646
2008 0.003 0.600 1.000 1.600 0.002 0.760
2009 0.001 0.240 0.400 0.640 0.001 0.304
2010 0.001 0.240 0.400 0.640 0.001 0.304
2011 0.001 0.150 0.250 0.400 0.000 0.190
2012 0.001 0.132 0.220 0.352 0.000 0.167
2013 0.001 0.133 0.221 0.354 0.000 0.168
2014 0.001 0.192 0.320 0.512 0.001 0.243
2015 0.001 0.192 0.320 0.512 0.001 0.243
2016 0.001 0.162 0.270 0.432 0.000 0.205
2017 0.001 0.196 0.327 0.524 0.001 0.249

trend 19962017, % -6.5 -6.5 -6.5 -6.5 -6.5 -6.5

3.3.5.2. Methodological Issues

All the emission calculations are based on the Tier

1 method. Emissions in the natiamavigation
sector are calculated by multiplying the statistical
fuel consumption (séleable3.60) by respective
emission factors. Default emission factors for the
main pollutants are taken from EMEP/EEA
Guidebook®16 and are presentedrimble3.58.

Emissions of SOare dependent on fuel
consumption and fuel type..Sfissions are
calculated by multiplying statistical fuel use (see
Table3.60) by emission factors (s€able3.59).

SQ emissions are estimated according to the
assumption that all sulphur in the fuel is
completely transformed into.SBEquation:

Esoo=20 x k x FC
where

Eso22 emissons of S@
k 2sulphur content in fuel (% by mass);
FCefuel consumption.

Return to the Table of Contents

Table3.58 Emission factors for national navigation

transport

Pollutant Unit Diesel / light fuel oil  Petrol
NG kglt 38.4 3.27
NMVOC kglt 7.45 233
NH kglt 0.007 0.003
PMs kg/t 4.6 12.6
PMo kg/t 4.6 12.6
TSP kgt 4.6 12.6
BC kglt 2.53 0.63
CcO kgt 19.8 481
Pb gl 0.13 NE
Cd glt 0.01 NE
Hg glt 0.03 NE
As glt 0.04 NE
Cr glt 0.05 NE
Cu glt 0.88 NE
Ni glt 1.00 NE
Se glt 0.10 NE
Zn glt 1.20 NE
PCDD/F TEQg /tonne 0.13 NE
B(a)p glt 0.03 NE
B(b)f glt 0.05 NE
HCB mg/t 0.08 NE
PCBs mg/t 0.038 NE
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Table3.59 Sulphur content of fuel (by weight) 3.3.6.0ther No#Road Mobile
1990 2000 2006 2010 Machinery
Marine désel oil/l marine gas o 0.5% 0.2% 0.1%
Bunker Fuel Oil 21% 1.5% This chapter covers several mobile sources:
o o industrial machinery (NFR 1A2gvii), commercial
Table3:60FueI cpnsumptlon in the navigation machinery (NFR 1Adaii), household and
sector in the period of 192017 (TJ) . . .. .
gardening machinery (NFR 1A4bii), agricultural
Year Marine gas oil Marine diesel oi Petrol  Totd machinery (NFR 1A4Cii) and national fiﬂNiﬁB
1990 0 297 0 297 1AA4ciii) sector.
1995 0 168 0 168
2000 91 225 0 316
2005 106 235 0 341
2006 193 272 0 465
2007 523 217 0 740
2008 537 279 0 816
2009 64 258 0 322
2010 70 249 0 319
2011 0 201 0 201
2012 17 156 0 173
2013 18 156 0 174
2014 17 254 0 271
2015 17 254 9 280
2016 17 211 12 240
2017 0 297 0 297

All these mobile sources are aggregated in one
chapter because each of these sectors have
minor importance into total transport emissions
and all the emission calculations are aniayl
using Tier 1 methodology.

3.3.5.3. Uncertainty

An uncertainty analysis was carried out for the
2017 inventory. The uncertainty in the emission
factors for N@ NMVOC, NHand CO from
national navigation is estimated to be 104%, f
SQ, NH and heavy metals 50%, for particulate
matter 20%, for POPs 2BD% and in the activity
data 2%. Uncertainty estimates for national sector q The industrial machinery sector (NFR 1A2gvii)

3.3.6.1. Source Category Description

Other nomoad machinery includes following
sectors and activities:

are described together with moad mobile includes mobile combustion in manufacturing
machinery sector irable3.66. industries and constructiondbased mobile
machinery: tractors, cranes and any other
3.3.5.4. SourceSpecific QA/QC and mobile machine that run on petroleum fuels.
Verification 1 Commercial sector (NFR 1A4aii) includes

different small petrol and diesel working

Common statistical quality checking related to ~ Machinery in the residential sector.

the assessment of trends has been carried out. The household and gardening se@i#R
1A4bii) include various machinery: trimmers,

3.3.5.5. SourceSpecific Planned lawn mowers, chain saws snow mobiles, other
vehicles and equipment.

1 The agricultural sector (NFR 1A4cii) includes
off-road vehicles and other machinery used in
agriculture/forestry  (agricultural tractors,
harvesters, combines, etc.).

=

Improvements

There are currently no improvements planned for
this secor.

Return to the Table of Contents
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9 National fishing sector (NFR 1A4ciii) covers
activities from inland, coastal and desgp
fishing.

The total contribution to the emissions of
nitrogen oxides, nonethane volatile
compounds and carbon monoxide were 32.1%,
42.1%and 40.5% respectively, in the transport
sector in 2017.

As the emissions depend on the amount of fuel
used, emissions from the other-mmad mobile
machinery sector show trends similar to fuel
consumption. All the emissions have decreased
in the period490 to 2017, where the emissions
of nitrogen oxides, namethane volatile
compounds, sulphur oxide and carbon monoxide

emissions decreased by 43.2%. In opposition to
this, NQ NMVOC and CO emissions increased by
1.6%, 3.8 and 3.2% respectively. The significant
decline in S@missims was due to the decrease

in light fuel oil consumption in the agricultural
sector, which was approximately three times
lower and has relatively high impact on emissions
compared to other fuels (e.g. diesel and petrol).

In general, the most important dgpient of
other offroad mobile machinery is its use in the
agricultural and industrial sectors, which are
responsible for about 83.3% of total energy use in
these sectors, with diesel being the dominant fuel
type, accounting for 93.3% of the total ensey

in 2017.

have decreased by approximately 59.4%, 45.9%,Recalculations

99.7% and 70.5% compared to 1990. Also, the
amount of fuel consumed decreased by 61.3%
during that period. Therefore, deviations of time
series can be explained by changing statistical
fuel consumption in neoad machinery sector
(seeFigure3.46,Figure3.47andFigure3.48) and

the share of some specific sector in total non
road machinery emissions. Detailed emission
data are provided Trable3.61.

In 2017, fuel consumption decreaseg b
bggqspyjnbufmz! 2/ 3&! xif
figures. As a result of this, sulphur dioxide
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Figure3.46 NQ emissions from other nepad machinery
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mmm Commercial/Institutional
National fishing

Recalculations have been carried out for the
household and gardening sector for 2016 and for
the national fishing sector for the period 2003
2016. The reason for the recalculations was
updated statistical fuel consumption datatie
household and gardening sector and corrections
in SQ@ emissions calculations for the national
fishing sector. A detailed overview is given in
Chapter 8.
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Figure3.48 CO emissions from other a@ad machinery

Table3.61 Emissions from other n@oad machinery in the period of 12807

\[e} NMVOC SQ NH PMs PMuo TSP BC (6{0)
Year
kt

1990 10.140 2.148 3.036 0.003 NR NR 0.615 NR 28.223
1995 2.145 0.735 0.640 0.001 NR NR 0.134 NR 4.283
2000 1.626 0.789 0.390 0.000 0.104 0.104 0.104 0.057 5.015
2005 3.553 0.825 0.111 0.001 0.202 0.202 0.202 0.115 4.426
2006 3.557 0.857 0.079 0.001 0.210 0.210 0.210 0.120 4.789
2007 3.661 0.888 0.074 0.001 0.216 0.216 0.216 0.124 5.143
2008 3.707 0.868 0.086 0.001 0.212 0.212 0.212 0.120 4.272
2009 3.426 1.014 0.038 0.001 0.193 0.194 0.194 0.107 5.130
2010 3.777 0.865 0.028 0.001 0.219 0.220 0.220 0.126 4.792

Return to the Table of Contents

133



| Estonian Informative Inventory Report 2019

NQ NMVOC SQ NH PMs PMuo TSP BC CO
Year
kt

2011 3.719 0.879 0.040 0.001 0.216 0.216 0.216 0.123 4.321

2012 3.853 1.001 0.027 0.001 0.227 0.2Z 0.227 0.129 5.090

2013 3.343 0.813 0.005 0.001 0.198 0.198 0.198 0.113 4.140

2014 4.625 1.078 0.008 0.001 0.275 0.275 0.275 0.158 5.308

2015 4.778 1.057 0.015 0.001 0.283 0.283 0.283 0.163 5.026

2016 4.034 1.120 0.016 0.001 0.239 0.239 0.239 0.135 8.073

2017 4.101 1.163 0.009 0.001 0.246 0.246 0.246 0.141 8.333
trend 19902017, %  -59.6 -45.9 -99.7 -61.2 136.0 136.2 -60.0 145.6 -70.5

Table 3.61 continues

1990 4.926 0.003 NE NE 0.016 0.561 0.023 0.003 0.330
1995 0.756 0.001 NE NE 0.003 0.116 0.005 0.001 0.068
2000 0.082 0.001 NE NE 0.003 0.091 0.004 0.001 0.054
2005 0.024 0.001 0.126 0.168 0.005 0.173 0.011 0.001 0.104
2006 0.026 0.001 0.064 0.085 0.005 0.180 0.009 0.001 0.107
2007 0.028 0.001 0.063 0.084 0.006 0.186 0.010 0.001 0.111
2008 0.023 0.001 0.131 0.174 0.005 0.180 0.012 0.001 0.109
2009 0.030 0.001 0.170 0.227 0.005 0.164 0.012 0.001 0.100
2010 0.026 0.001 0.103 0.137 0.006 0.187 0.011 0.001 0.113
2011 0.022 0.001 0.054 0.071 0.006 0.187 0.009 0.001 0.111
2012 0.028 0.001 0.057 0.076 0.006 0.195 0.010 0.001 0.116
2013 0.022 0.001 0.033 0.044 0.005 0.171 0.008 0.001 0.101
2014 0.027 0.001 0.016 0.022 0.007 0.238 0.010 0.001 0.140
2015 0.025 0.001 0.021 0.028 0.007 0.245 0.011 0.002 0.144
2016 0.047 0.001 0.044 0.059 0.006 0.211 0.010 0.001 0.125
2017 0.049 0.001 0.038 0.051 0.006 0.216 0.010 0.001 0.128
trend 19962017, %  -99.0 -61.2 -80.9 -80.9 -61.2 -61.4 -56.1 -57.7 -61.1

Table 3.61 continues

PCDD/F B(a)p B(b)f B(k)f 1(1,2,3cd)p PAHSs total HCB PCBs
" mgmeo] o ] g |
1990 NE 0.010 0.016 NE NE 0.026 NA NA
1995 NE 0.002 0.003 NE NE 0.005 NA NA
2000 NE 0.002 0.003 NE NE 0.004 NA NA
2005 0.546 0.003 0.005 NE NE 0.008 0.336 0.159
2006 0.277 0.003 0.005 NE NE 0.008 0.170 0.081
2007 0.273 0.003 0.005 NE NE 0.009 0.168 0.080
2008 0.566 0.003 0.005 NE NE 0.008 0.348 0.166
2009 0.736 0.003 0.005 NE NE 0.007 0.453 0.215
2010 0.445 0.003 0.005 NE NE 0.009 0.274 0.130
2011 0.232 0.003 0.005 NE NE 0.009 0.143 0.068
2012 0.248 0.003 0.006 NE NE 0.009 0.153 0.073
2013 0.144 0.003 0.005 NE NE 0.008 0.088 0.042
2014 0.071 0.004 0.007 NE NE 0.011 0.044 0.021
2015 0.090 0.004 0.007 NE NE 0.011 0.055 0.026
2016 0.192 0.004 0.006 NE NE 0.010 0.118 0.056
2017 0.166 0.004 0.006 NE NE 0.010 0.102 0.048
trend 19962017, %  -80.9 -61.9 -61.4 NE NE -61.6 -80.9 -80.9
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household/ gardening and agricultural sgcto

3.3.6.2. Methodological Issues _ _ 0
equation (2) only for national fishing sector:

A.II the emission c_alc_ulations are based on the Fsoo= 2 X K X FC 1)
Tierl method. Emissions from these transport
sectors are calculated by multiplying the Eso= 20 x Sx FC )]

statistical fiel consumption (séeble3.65) by
respective emission factors. Default emission
factors for the main pollutants and heavy metals Eso.2 emissions of SO

are taken from EMEP/EEA Guidebook 2013 andk 2 weight related sulphur content in fuel (kg/kg
are presented ifable3.62. fuel);

S2Zsulphur content in fuel (% by mass);

FCZ2 fuel consumption.

where

Emissions of SOare dependent on fuel
consumption and fuel type..Sfissions are
calculated by multiplying statistical fuel use (see Pb enissions are estimated by assuming that
Table3.65) by emission factors (s€able3.63). 75% of the lead contained in petrol is emitted into
SQ emissions are estimated according to the the air (se@able3.64). Equation:

assumption that all sulphur in the fuel is
completely transformed into ;.S@quation (1)
can be applied to industrial, commercial,

Bp=0.75xkx FC

Table3.62 Emissiorfactors for other mobile sources

1A2gii, 1A4aii, LA4bii 1Adciii

Pollutant i

Diesell light fuel oil Petrol 2stroke Petrol 4stroke
NQ kgt 32.629 2.765 7.117 34.457 7.117 78.5 9.4
NMVOC kgt 3.377 227.289 18.893 3542 18.893 2.8 1815
NH kglt 0.008 0.003 0.004 0.008 0.004 NE NE
PMs kglt 2104 3.762 0.157 1913 0.157 14 9.5
PMo kglt 2.104 3.762 0.157 1913 0.157 15 9.5
TSP kgt 2104 3.762 0.157 1913 0.157 15 95
BC kglt 1.306 0.188 0.008 1111 0.008 0.434 0.475
co kglt 10.774 620.793 770.368 11.469 770.368 7.4 573.9
cd git 0.01 0.01 0.01 0.01 0.01 0.01 NE
Hg git NE NE NE NE NE 0.03 NE
As git NE NE NE NE NE 0.04 NE
cr git 0.05 0.05 0.05 0.05 0.05 0.05 NE
Cu git 17 17 17 17 17 0.88 NE
Ni git 0.07 0.07 0.07 0.07 0.07 1.0 NE
Se git 0.01 0.01 0.01 0.01 0.01 01 NE
Zn git 1.0 1.0 1.0 1.0 1.0 12 NE
PCDD/F UF Ro NE NE NE NE NE 0.13 NE
B(a)p git 0.03 0.04 0.04 0.03 0.04 NE NE
B(b)f git 0.05 0.04 0.04 0.05 0.04 NE NE
HCB mgt NA NA NA NA NA 0.08 NA
PCBs  mglt NA NA NA NA NA 0.038 NA

Table3.63 Sulphur comnt of fuel (by weight)

Fuel 2001 2003 2004 2005 2006

1A2gvii

1A4aii Petrol 0.1% 0.1%  0.05% 0.015% 0.013% 0.005% 0.002% 0.002%  0.002%
1A4bii

1A4cii Diesel 0.5% 0.5%  0.05% 0.035% 0.030% 0.005% 0.004% 0.002% 0.002%
1A4ciii Light fuel oil ~ 0.5% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.1%

Return to the Table of Contents

135



Estonian Informative Inventory Report 2019

Table3.64 Lead content in fuel

NFR Fuel Unit 1990 p00]0] 2004

1A2gvii

1A4aii

1A4bii Petrol gll 0.15 0.013  0.005

1A4cii

1A4ciii
Diesel/

1A4ciii Light glt 0.13 0.13 0.13
fuel ol

Table 3.65 Total fuel consumption in other mobile
sectors for the period of 192017 (TJ)

Year Diesel Light fuel oil  Petrol Total
1990 12,219 383 1,435 14,037
1995 2,526 152 205 2,883
2000 1,321 679 267 2,267
2005 3,401 926 199 4,526
2006 3,572 703 202 4,477
2007 3,767 661 223 4,651
2008 3,464 705 196 4,365
2009 3,725 217 245 4,187
2010 4,034 446 209 4,688
2011 3,807 671 196 4,674
2012 4,325 10 224 4,559
2013 4,085 501 190 4,776
2014 5,746 109 251 6,105
2015 5,665 233 219 6,117
2016 4,875 220 402 5,497
2017 4,918 85 429 5,432

3.3.6.3. Uncertainty

An uncertainty analysis was carried out for the
2017 invemry. The uncertainty in the emission
factors for main pollutants, particulate matter and
heavy metals from nooad mobile machinery
sector is estimated to be 50%, foy B9, for
POPs 10@50% and in the activity data 2%. All
uncertainty estimates foligtsource are given in

Table3.66.

Table3.66 Uncertainties in nammad mobile machinery sector

Pollutant

Emission, 201°

Unit

Share in total emission, ' Uncertainty, ¢ Trend uncertainty 1992017,

NQ 5.170 kt 15.57 8.34 1.63
NMVOC 1.284 kt 5.77 2.34 0.68
SQ 0.022 kt 0.06 0.02 0.05
NH; 0.001 kt 0.01 0.003 0.001
PMbs 0.298 kt 3.23 0.83 0.38
PMo 0.299 kt 2.15 0.55 0.20
TSP 0.300 kt 1.52 0.39 0.02
co 8.630 kt 6.24 1.70 2.19
Pb 0.049 t 0.15 0.04 0.15
cd 0.002 t 0.19 0.05 0.01
Hg 0.0002 t 0.04 0.02 0.02
PCDD/F 0.001 g FTEQ 0.02 0.05 0.40
B(a)p 0.005 t 0.20 0.22 0.62
B(b)f 0.007 t 0.28 0.31 0.78
B(K)f 0.001 t 0.04 0.08 0.42
I(1,2,3cd)p 0.0001 t 0.01 0.02 0.32
HCB 0.001 kg 0.20 0.17 0.20
PCBs 0.0003 kg 0.01 0.01 0.15
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3.3.6.4. SourceSpecific QA/QC and

Verification

Common statistical quality checking related to
the assessment of trends has been carried out.

3.3.6.5. SourceSpecific Planned

Improvements

Separate emission calculations for 1A4ciii sector
for the period 1999002. These emissions are
included under 1A4cii sector in this submission.

More detailed emission calculations for other
nonroad machinery sectors which are based on
Tier 2 method. Thimprovements to be carried
out in the inventory methodology will depend on
how possible it is to attain detailed information
from Statistics Estonia and other authorities.

3.3.7.International Maritime
Navigation (NFR 1A3di(i))

3.3.7.1. Source Category Descaopti

International maritime navigation comprise the
carriage of goods and passengers ingsé®y
vessels and cover vessels of all flags engaged in
international watdyorne navigation. Emissions
from international navigation are reported as a
memo item andre not included in the national
totals.

(Photo on the left: Tallinn Passenger Terminal)

In general, the total energy use in the international

maritime navigation sector has fluctuated

Return to the Table of Contents

throughout the time series. The total fuel
consumption in this sectorcreased by 78.3%
between 1990 and 2017. As of 2012, a significant
increase in fuel consumption is apparent: fuel
consumption is more than twice higher (7 838 to
16 665 TJ) compared to 2011. This can be
explained by the structural changes in the
statistcal information collection by Statistics
Estonia2 since 2012, data for imports and
exports also include-exports data.

As emission levels depend upon the amount of
fuel being used, emissions from the international
maritime navigation sector show tresigslar to

those for fuel consumption. Emissions of
nitrogen oxides, nonethane volatile
compounds, and carbon monoxide have

increased by approximately 69.5%, 82.7%, and

8:/3&!'joldpngbsjtpolup! 2:

emissions from maritime transporte aan
increasing concern. However, sulphur oxide
emissions have decreased by 23.6% during the
same period due to stringent measures having
been adopted by the IMO in relation to sulphur
content in marine fuels. The dominant fuel in this
sector is bunker &l oil. But recent years have
shown a rise in marine diesel and gas oll
consumption at the expense of bunker fuel oil.
Therefore a decrease in >S&nissions has
occurred, since marine diesel and gas oil has a
lower sulphur content in fuel. Detailed emissio
data are provided Trable3.67.

According to Statistics Estonia, in 2017,
compared to 2016, the number of passengers
served by Estonian ports increased by 3% and the
freight volume of ports in tonnes increas@ddy
Therefore, a similar trend can be seen in
emissions. In 2017, emissions from the
international maritime navigation sector have
increased compared to 2016. This decrease in
emissions occurred due to higher fuel
consumption in 2017 (14.5%). The emsgbn

NG, NMVOC, $@nd CO increased by 15.8%,
14.4%, 23.0% and 14.7% respectively during the
same period.
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Figure3.49NQ, NMVOC, §@nd CO emissions from the international navigation sector
Table3.67 Emissions from the international maritime navigation sector in the period-801990
NG NMVOC SO NH PMs  PMo TSP BC co Pb cd
Year
kt
1990 14094 0.483 8.424 NE NR NR 0.977 NR 1.317 0.031  0.003
1995 7.105  0.247  3.100 NE NR NR 0.370 NR  0.666 0014 0.001
2000 8452 0.293 3.678 NE 0423 0466 0466 0062 0.792 0.017 0.002
2005 8.810 0.345 4.338 NE 0491 0522 0522 0071 0.903 0.020 0.002
2006 16.330 0.602  5.340 NE 1.023 1110 1110 0.135 1.606 0.037  0.004
2007 19.140 0.697 6.784 NE 1283 1.397 1397 0.163 1.872 0.044 0.005
2008 19.496 0.708  7.180 NE 1.355 1477 1477 0168 1.909 0.045  0.005
2009 17.319 0.633  6.480 NE 1220 1.329 1.329 0151 1.702 0.041  0.004
2010 16.864 0.623  6.192 NE 1173 1274 1274 0147 1672 0.040 0.004
2011 14218 0.535 5.118 NE 0975 1055 1055 0.124 1428 0.034 0.004
2012 31.365 1.130  9.922 NE 1.934 2112 2112 0256 3.041 0.070 0.007
2013 32.975 1182 11.840 NE 2244 2455 2455 0281 3.197 0.076  0.008
2014 25009 0.910 8.530 NE 1.637 1783 1783 0210 2.449 0.057 0.006
2015 22197 0.822 6.334 NE 1.268 1.371 1371 0177 2198 0.049  0.005
2016 20.631 0.772 5.232 NE 1.081 1163 1.163 0.160 2.057 0.044 0.004
2017 23.884 0.883 6.434 NE 1.307 1413 1413 0187 2.361 0.052 0.005
trend 19902017, % 69.5  82.7  -23.6 NE 2091 2031 446 2026 792 68.8  59.9

Table 3.67 continues

Zn PCDD/F  HCB
1990 0.004 0.104 0.110 0.213 4.859 0.034 0.214 0.074 0.023 0.087
1995 0.002 0.036 0.0838 0.098 1.640 0.015 0.108 0.029 0.010 0.030
2000 0.003 0.046 0.049 0.118 2.122 0.018 0.128 0.036 0.012 0.039
2005 0.003 0.054 0.058 0.136 2.509 0.021 0.146 0.042 0.014 0.046
2006 0.005 0.119 0.126 0.255 5.549 0.041 0.260 0.087 0.028 0.100
2007 0.005 0.152 0.161 0.305 7.135 0.050 0.304 0.108 0.034 0.128
2008 0.005 0.163 0.172 0.315 7.636 0.052 0.310 0.114 0.035 0.136
2009 0.005 0.147 0.156 0.282 6.895 0.047 0.276 0.103 0.031 0.123
2010 0.005 0.140 0.149 0.275 6.581 0.045 0.271 0.099 0.030 0.118
2011 0.004 0.116 0.123 0.232 5.432 0.038 0.232 0.083 0.026 0.097
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Zn PCDD/F  HCB

2012 0.009 0.224 0.238 0.482 10.,486  0.077 0.493 0.164 0.052 0.189
2013 0.009 0.268 0.284 0.525 12.584 0.086 0.518 0.189 0.058 0.225
2014 0.007 0.193 0.205 0.395 9.042 0.064 0.397 0.139 0.043 0.162
2015 0.007 0.143 0.152 0.337 6.652 0.052 0.356 0.108 0.036 0.120
2016 0.007 0.118 0.126 0.306 5.455 0.046 0.334 0.093 0.032 0.099
2017 0.008 0.145 0.155 0.357 6.736 0.055 0.383 0.112 0.038 0.122
trend 19902017, % 95.8 40.0 40.5 68.1 38.6 58.9 79.2 50.2 62.8 40.4

Table3.72) by emission factors (s€able3.69).
SQ emissions are estimated based on the

All the emission calculations are based on the assumption that all sulphur in the fuel is

3.3.7.2. Methodological Issues

Tierl method for the period of 1892004. completely converted into:SEquation:
Detailed activity data (annual number of vessels Bsoo= 20 X k X FC

per vessel category) is available from 2005.
Therefore, detailenission calculations for NO Table 3.68 Emission factors for the international
NMVOC and PM from hotelling and manoeuvring Maritime navigation sector, (kg/t)

of the ships are included in the submission from _ Bunker fuel oil Marine diesel oi
Pollutant Unit
2005. Value Value
NQ kgt 79.3 78.5
Emission calculations from hoteling and “ywvoc kgt 57 28
manoeuvring activities are calculated by using PMms kg/t 5.6 1.4
statistical data, such as the numbewessels PMo kgit 6.2 15
and vessel size per category (eele3.70and T(S:P ::g;t 06:2 01'2
Table3.71). Although there are no activity data CB:O kg,: 7: '7‘_144
available at the level required by the Tier 3 pp glt 0.18 0.13
methodology, adjustnmten suggested by the Cd git 0.02 0.01
EMEP/EEA Guidebook 2016 (e.g. engine size andH9 ght 0.02 0.03
technology, power installed or fuel use, hours in As gjt g'sg 8'82
different activities), have been made. cu g,t 105 0.88
Cruise emissions are calculated by the Tier 1 2; g;: 03:1 011
method, where the statistical fuel consumption ol % 1o
(see Table 3.72) is multiplied by respective PCDD/F UFRoh! 047 0.13
emission factors (se€lable 3.68). Default HCB mg/t 0.14 0.08
emission factors for the main pollutants and _PCBS moft 0.57 0.038
heavy metals are taken from the EMEP/EEA
GuidebooR016. Table3.69 Sulphur content of fuel (by weight)
o 1990 2000 2006 2008
SQ emissions are dependent on fuel Tyciicdieseloi 05%  0.2% 0.1%
consumption and fuel type..S#nissions are Bunker fuel ol 2.7% 1.5%

calculated by multiplying statistical fuel use (see

Return to the Table of Contents

139



| Estonian Informative Inventory Report 2019

Table3.70 Number of vessels visiting Estonian ports by type of uiadbel period of 20@&2017

Year Liquid bulk ships Dry bulk carriers Container General cargc Passengel Fishing  Other Total

2005 961 2,026 495 1,466 10,581 2 9 15,540
2006 1,121 2,017 444 1,724 9,931 0 3 15,240
2007 1,004 2,061 435 1,825 9,088 0 30 14,443
2008 753 1,910 428 1,787 7,323 27 9 12,237
2009 886 1,384 399 1,702 5,831 54 15 10,271
2010 970 1,688 338 1,654 6,201 0 32 10,883
2011 1,092 1,789 318 1,870 6,251 2 18 11,340
2012 1,044 1,612 435 1,884 6,469 1 27 11,472
2013 1,051 1,455 382 2,384 5878 1 34 11,185
2014 1,173 1,319 362 2,347 5,809 0 11 11,021
2015 819 1,007 359 2,653 6,303 0 4 11,145
2016 900 876 374 2,721 6,533 0 6 11,410
2017 904 1000 350 2731 6,495 0 32 11,512

Table3.71Gross tonage of vessels visiting Estonian ports by type of vessel in the periodd20Ad0&housand)

Liquid bulk ships Dry bulk carriers Container General cargc Passengel Fishing  Other Total

2005 21,677 8,704 3,131 9,880 114,704 24 11 158,132
2006 20,784 10,382 2,698 12,623 115,955 0 2 162,410
2007 18,911 8,352 3,073 13,948 131,809 0 26 176,119
2008 16,699 5,543 3,158 13,489 158,100 3 9 197,001
2009 18,881 7,426 4,262 13,673 157,074 9 25 201,350
2010 21,316 7,237 4,045 14,505 164,731 0 61 211,895
2011 23,658 7,203 3,223 27,962 168,999 0 19 231,063
2012 21,046 6,633 4,976 24,424 179,017 0 37 236,133
2013 21,102 5,875 4,896 35,152 191,938 0 1,019 259,982
2014 21,767 5,479 5,512 27,750 189,853 0 13 250,374
2015 15,058 4,715 4,989 29,621 195,666 0 7 250,056
2016 13,617 4,711 5,664 30,047 205,522 0 10 259,571
2017 13,768 5,421 5,126 31,618 223,137 0 98 279,168

Table 3.72 Fuel consumption in the international ;
maritime navigation sector in the period 9902017 8.3.7.3. Uncertainty

(1) No uncertainty estimatio for international
Year  Bunker fuel oil "2 dieSelOlroy maritime navigation has been carried out
Marine gas oil .
1990 6,172 1,145 7,317
1995 2,008 1,690 3,698 3.3.7.4. SourceSpecific QA/QC and
2000 2,605 1,788 4,393 o
2005 3,087 1,917 5,004 Verification
2006 6,904 1,921 8,825
2007 8,904 1,289 10,193 Common statistical quality control related to the
2008 9,563 813 10,376 assessment of trends has been carried out.
2009 8,644 639 9,283
2010 8,216 898 9,114 .
2011 5.600 1029 =838 3.3.7.5. SourceSpecific Planned
2012 13,042 3,623 16,665 Improvements
2013 15,744 1,738 17,482
2014 11,279 2,116 13,395 )
2015 8,230 3.892 12122 There e currently no improvements planned for
2016 6,705 4,695 11,400 this sector.
2017 8,311 4,738 13,049
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3.4. Fugitive Emissions (NFR
1B)

3.4.1.0verview of the Sector

Under fugitive emissions from fuels, Estonia
reports on NMVOC, TSP;)PRM 5, BC, CO, NH
NQ, SQand HMs emissions from the following
activities

(Photo on the left: Muuga Terminal, source:
www.portoftallinn.com)

Table3.73 Fugitive emissions activities

NFR Source Description Emissions reported
1B  Fugitive emissions from fuel

Includes emissions from open oil shale
mining activity, mainly explosive works SQ, NMVOC, NHTSP, P\, PM 5, CO
Only point sources data.
1b Fugitive emission from sol Includes emissits from coke oven. Onl
fuels: Solid fuel transformatio point sources data.
Includes emissions from product proce
2aiv Refining / storage and storage and handling in oil shale ¢ NG, SQ NMVOC, TSP, RMPM 5, CO
industry. Only point sources data.
Includes emissions from liquid fuel
2av Distribution of oil product distribution. Data of point and diffuse  NMVOC
sources.
Includes emissions from gas distributic
networks. Only diffuse sources data.
Wastegas incineration. Only two point NG, SQ NMVOC, TSP, RMPM s, BC,
sources data. CO, Pb, Cu, Cr, Ni, Zn, PCDD/F, PAH:

1c Other fugitie emissions
from solid fuels

TSP, PM, PMs, BC, CO, Cr

2b Natural gas NMVOC

2c¢ Venting and flaring

NMVOC emissions from this sector contribute

about 5% to total national emissions and have

decreased by about 54% up to 2017 caupa °
1990 due to decreasing emissions from terminals

and also has slightly decreased (by 6%) in

comparison with 2016 due to the same reason NMVOC
(seeFigure3.50, Figure3.52 and Table 3.75).

Emissions of other pollutants are very small

compared to the emissions from the other

sectors (se@ables.74). 94.9%

= Fugitive fuel emission = Other sources

Figure3.50 NMVOC emission distribution in 2017
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= Refining / storage

= Distribution of oil products

= Natural gas
Other sources

Table3.74 Fugitive emission in the period of 120907 (kt)

Figure3.51 NMVOC emission distribution within the

fuel fugitive emission sector in 2017

Figure3.51 shows that the disbution of oll

products is a main source of NMVOC emissions

in the fuel fugitive emissions sector (86%).

Year NQ NMVOC SO NH PMs =\ TSP BC (6{0)
1990 NA 2.474 NA NA NR NR NR NR NA
1995 NA 1.632 NA NA NR NR NR NR NA
2000 0.010 4.326 NA 0.010 0.010 0.050 0.110 NA 0.200
2005 0.010 4.284 NA 0.050 0.010 0.090 0.180 NA 0.170
2006 0.010 3.516 NA 0.060 0.010 0.110 0.220 NA 0.250
2007 0.010 1.922 0.010 0.090 0.010 0.090 0.180 NA 0.220
2008 0.017 1.593 0.013 0.102 0.014 0.102 0.202 NA 0.276
2009 0.036 1.684 0.026 0.089 0.031 0.142 0.267 0.0001 0.168
2010 0.035 1.818 0.018 0.115 0.034 0.170 0.309 0.0002 0.188
2011 0.032 2.179 0.076 0.175 0.042 0.187 0.351 0.0002 0.813
2012 0.019 1.824 0.038 0.212 0.051 0.182 0.329 0.0001 2.011
2013 0.024 1.471 0.051 0.192 0.021 0.103 0.190 0.0003 1.353
2014 0.025 1.366 0.038 0.191 0.020 0.096 0.187 0.0002 1.028
2015 0.024 1.186 0.032 0.196 0.018 0.090 0.181 0.0001 0.183
2016 0.020 1.215 0.024 0.142 0.014 0.069 0.132 0.0001 0.142
2017 0.026 1.144 0.029 0.168 0.014 0.077 0.151 0.0003 0.171
trend 19962017, % -53.8 1577.0 40.0 54.8 37.5 -145

The emission data for 1Blc Other fugitive
emissions from soliduels (mainly explosive
works in the open oil shale mining industry),

1B2aiv Refining/storage and 1B2c Venting and

flaring are obtained from the point sources

database. Emissions are calculated on the basis

of measurements, or the combined method

(measurments plus calculations) is used.
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3.4.2.Distribution of Oil Products
(NFR 1B2av)

3.4.2.1. Source Category Description

In the past, emissions from this source category
have contributed
anthropogenic NMVOC emissions.
European Bictive 94/63/EC (EU. 1994) has

significantly

to

However,

mandated vapour collection and recovery during

the loading of gasoline transport equipment (i.e.

tank trucks, rail tank cars and barges) and during

the discharge of tank trucks into storage at
service stations. It has alsoposed emission

controls on all gasoline storage tanks at
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terminals, dispatch stations and depots. The distribution chain. The vast majority of emissions
result of these controls has been a very occurduring the storage and handling of gasoline
significant reduction in NMVOC emissions from due to its much higher volatility compared to
this sector in the EU. other fuels such as gasoil, kerosette,

In Estonia, oil terminals and service stations must
have permits when the total loading turnover
exceeds 10 0003%wper year (before 2017 was
2000 m per year). That means the smallest
service stations are regarded as diffuse sources.
Emissions fronoil terminals are based only on
the facilities data. 23 terminals presented reports

‘ ‘ on emissions in 2017. In the table below NMVOC
y / i emissions from gasoline distribution and

- terminals are presented.
(Photo by llmar Saabas)

Emissions of NM\3 into the atmosphere occur
in nearly every element of the oil product

Table3.75NMVOC emissions from liquid fuel distribution in the period c2029qkt)

1990 1995 2000 2005 2006 2007 2008 2009
Gasoline distributio  2.055 0.971 1.108 0.467 0.482 0.514 0.508 0.467
Terminals 0.323 0.625 3.157 3.199 2.626 1.2 0.629 0.799
2010 2011 2012 2013 2014 2015 2016 2017
Gasoline distributio  0.447 0.478 0.511 0.46 0.427 0.397 0.404 0.426
Terminals 0.644 1.265 0.854 0.74 0.737 0.594 0.642 0.521
2.5 600
~ 2 500
X
5 400 =
D 15 5
R : =
o
aE) 300 £
&) ?
(@] 1 g
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e NMVOC Gasoline consumption

Figure3.52 NMVOC emission and gasoliferibution in the period of 192017

5 Emission levels of pollutants and capacities of plants used, beyond which an ambient air pollution and special
pollution permit are required. Regulation No. 67 of the Minister rohntemti of 14 December 2016.
https://www.riigiteataja.ee/akt/122122016005

143

Return to the Table of Contents



https://www.riigiteataja.ee/akt/122122016005

Estonian Informative Inventory Report 2019

European Directive 94/63/EC has mandated years, different emission factors are used for
vapour collection and recovery for the discharge different periods.

of tank trucks into storage at service stations
(Stage 1.B). In Estonia, the regulation on
implementation of the requiremenfsthe EU
Directive 94/63/EC came into force in 1998.

1) For the period 192M00. the emission
factor from Corinair 2007 is applied
(3930g NMVOC/Mg of total gasoline handled);
The timetable for the implementation of Stage 1.B T For 2003350 g/Mg
vapour collection and recovery equipment | Fa 200222770 g/Mg
according the requirements is the following: 1 For 2003200422190 g/Mg.

2) For the period 20017, the Tier 2
technology specific emission factors for Service
Stations from the EMEP/EEA Guidebook 2016 is
applied. As the majority of the emissions at
service stations are from ghse storage and
refuelling (compared to emissions from gasoil),
emission factors are only provided for gasoline.

1 from 1 January 2001 for existing service
stations with a turnovewer 1000 fhand all
others situated in densely populated or
industrial areas;

1 from January 2004 for service stations with a
turnover over 500°m

i from January 2005 for service stations with a
turnover over 1003m Abatement

In the previous chapter, the Stage 1.B abatement

technology requirement is described. The
3.4.2.2. Methodological Issues resulting emission can be calculated piacing

the technology specific emission factor with an

EMEP/CORAIR - methodology is used 10 apaied emission factor as given in the formula:

estimate fugitve NMVOC emissions from ) .
operations with gasoline in the period Po0d. EEechnoIogy.abateB ! )atzte,u,erb ! Achno%gﬁnabated

From 2005, facilities data are used in emission Ui f ! Bc b uf nf oabkdmeh} tprgspudcg f odj f t
estimates (about 80% from total gasoline category 1B2av Distribution of oil peteu

distribution in 2016 and only 23% 2017 after Service stations. Storage tank filling from the

changs were made in the legislation concerning EMEP/EEA Guidebook 2016 is applied (default

the total loading turnover, Chapter 3.4.2.1). value is 95%).

Facilities are obligate to use the national method The emission factors depend on the True Vapour
for NMVOC emission calculatidaftasaaduste P P

TV T th
laadimisel wtemj t ¥ i | v! wtmkvub uebssurebi "D) }?IS pressure IS je vapour
S pressu ea Io d|n nd | depends on the Ioa?hn\g
bshbbolmjtufl Lfoej uf tem erature ?rhe definition’ of ‘the Vl'VPmlg
ntetes b nj t f-Elektfobniline Rijgiel éataja P

follows:

In the period 20e817, activity data relating to

point sources is available and activity data for
emission calculations fromffdse sources is where
calculated using the following method:

TVP = RVPACP

A = 0.000007047 RVP + 0.0132 and B =
Gasoline distribution in diffuse sources = total 0.0002311 R\A.5236. T is the temperature (in
gasoline consumpti@gasoline distribution in " D*! boe! SWQ!jt!luif! Sfjel! Wk

point sources )
The annual average loading temperature at

Emission factors for diffuse sources teminals can be assumed to equal the average

N . _ annual ambient temperature.
As the situation regarding the requirements of

vapou recovery equipment has changed over the

Return to the Table of Contents
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The annual average temperatin Estonia is RVP for gasoline is up to 74.6 kPa.

frvb m@ up 6! ab TVP = 746 x @600007047x74.6+0.0132)*5+(0.0002311—X74.6

The RVP for gasoline (gasoline 95) in Estonia %52%)=27.2 kPa
according to the Register of Fuel Monitoring in the
period 2002015 is presdad in the following
Table3.76.

Consequently, an average trugoua pressure
gps! hbtpmjof!jt!38/ 3! Qb!)

One integrated emission factor representing all
activities in the small service station is calculated
for emission calculations.

Table 3.76 Annual average RVP of gasoline 95 in
Estonia in the period 202615

Year Annual average RVP, kK

2005 72.3
2006 75.8
2007 74.8
2008 75.3
2009 74.5
2010 75.3
2011 76.9
2012 75.5
2013 73.8
2014 73.0
2015 72.8
Average 74.6

Table3.77 Total Tier 2mission factor for emissions from gasoline handling in service stations

NMVOC emissiol
factor, g/m
throughput/kPa
TVP

Abatement  True Vapour NMVOC emission facto
efficiency  Pressure (TVP, for gasoline, g/fn
) batement, % kPa throughput

Category Emission source

Gasoline ir Storage tank

0,
service Filling with no Stage 1.B 24 95% 272 33
stations
Storag_e tank 3 ) 272 82
Breathing
Automobile refuelling with r
emission controls in 37 - 27.2 1006
operation
Autom_oblle rgfuelllng Drips 2 i 279 54
and minor spillage
Emission factor for all the 66 i ) 1175

activities total

6 Estonian Weather Servieg(://www.ilmateenistus.ee/?langyFen
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Activity data infrastructure required to produce, collect,
process or refine and deliver natural gas and
petroleum products to the market. The system
begins at the wellhead, or oil and gas source, and
ends at the final sales pdimthe consumer.

Activity data on the subject of gasoline
consumption is available from Statistics Estonia
(seeTable3.78).

Table 3.78 Consumption of motor gasoline in the
period of 199@017 (kt)

Year Gasoline consumption

1990 523

1995 247

2000 282

2005 290

2006 308

2007 323

2008 320

2009 293 ;

2010 216 (Photo: Natural gas distribution; sounger.delfi.ee

2011 261

2012 252 The sources of fugitive emissions on gas systems
;812 ;jj include, but are not limited to, equipment leaks,
2015 236 .eva.lporat.lon and flas.hlng losses, ventlng)g‘.]ar .
2016 252 incineration and accidental releases (e.g. pipeline
2017 260 digins. well blowauts and spills). While some of

these emission sources are engineered or
intentional (e.g. tank, seal and process vents, and
flare systems), and therefore relatively well
characteized, the quantity and composition of
the emissions is generally subject to significant
uncertainty.

3.4.2.3. SourceSpecific QA/QC and

Verification

Statistical quality checking related to the

assessment of emission, activity data and trends Natural gas is imported into Estonia from Russia
has been carried out. boe! gspn!uif!Jo_vlIbmot! voe

- in Latvia (seBigure3.53).
3.4.2.4. SourceSpecific Planned

The Estonian gas transmission network was built
between 1951 and 2006, and is part of the former

Tpwj fu! Vojpott! usbotnjtt
construction of the natural gas pipeline to the
upxot!pg! Qiecsov! boe! Tj oej ! x
The naturajas pipelines also reached customers

in the county town of Rapla and the town of

3.4.3.Natural Gas (NFR 1B2b) Q' t'tj/

Improvements

There are arently no improvements planned for
this sector.

Estonia has operational interconnections with the
Svttjbo! obuvsbm! hbt! of uxp:
Ui f! ufsn! Tgvhjujwf! fnj taVvipiggarke.wthiamaxdimymg capasity ¢f {1 mj
here to mean all greenhouse gas emissions from McmM/d-

gas systems, except contributions from fuel The gas netwkrin Estonia is 2.314 km long, of
combusion. Natural gas systems comprise all \yhich 878 km are for transmission and 1.436 km

3.4.3.1. Source Category Description

" Eesti Gaas. Annual Report 2006
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gps! ejtusjcvuj po/ ! Ui f s bupgdlies §as to allshe wholésNeTmarkgtsandWe s t | |
Karksi and Misso and 36 gas distribution stations. majority of the tail markets. The only exception

The system is owned by Eesti Gaas AS, and is the large chemical industry Nitrofert, a kohtla

pgf sbufe! cz! FHh phwideb vuKttce wif 4 !dypinjgdboz! gspevdj oh!
transmission and distribution services, and which imports gas for its own tsalitrofert

operates the gas metering systems on the halted operations since 2014.

Estonian border. Eesti Gaas AS owns the entire

gas transmission and distribution system and

Figure3.53 Map of higkpressure gas distribution pipelines in Estonia

The gas pipeline passes through ten counties: The main @son for the reduction of NMVOC
ldaWj s v -WjMtetso!fl bs kv - ! Sb qembissidnK i h201w bcempdsdd st 990 is a
QY mwb-! WYy sv-1! Wj mkboej ! demease @t@asocorisumptionf avdr Ithd samé h bt
consumers in every county. period (seelable3.79, Table 3.82 and Figure
3.54).

Table3.79 NMVOC emissions from gas distribution in the period of2Da90(kt)

1990 1995 2000 2005 2006 2007 2008 2009
NMVOC  0.096 0.036 0.031 0.028 0.028 0.028 0.027 0.018

2010 2011 2012 2013 2014 2015 2016 2017 19902017, %
NMVOC  0.019 0.018 0.019 0.019 0.015 0.013 0.014 0.0138 -85.6

8 Estonia 2013. Energy Policies Beyond IEA Countries. OECD/IEA 2013
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Figure3.54 NMVOC emission from natural gas distribution in the period 620980

The available default emission factors are
presented below ihable3.80 and Table3.81L
Emission factors While some types of fugitive emissions correlate

_ o poorly with, or are unrelated to, throughput on an
For NMVOC calculations from gas distribution the jngjvidual source basis (e.g. fugitive equipment

IPCC Guidelines for National Greenhouse GaS|eakS)’ the correlations with throughput become
Inventories (2006) are used. more reasonable when large populatiohs
sources are considered. Furthermore, throughput
statistics are the most consistently available
The activity rate for this sector idunal gas activity data for use in Tier 1 calculations.
consumption. Unit: milliof.m

3.4.3.2. Methodological Issues

Tier 1 emission factors are used (Equation 1).

Emission factor unit: Gg pef ©6 marketable
gas/Utility sales.

Table3.80 Tier INMVOC emission factors for fugitive emisginoluiding venting and flaring) from gas operations

Developing countries and
Developed countrie§  countries with economies in

Sub Emission IPCC transition .
Category : Units of measure
category source Code Uncertainty ;
Urcertainty value
Value value (% of Value
(% of value)
value)
. 7.0E06 to Gg per 10m?3 of
0, 0,
gsssmissmn Trans Fugitives 1.B.2.b 7.0E06 +100% 1 6E05 -40 to +250% marketable gas
mission . 4.6E06 to Gg per 10m3 of
& St 9 0
orage Venting 1.B.2.b 4.6E06 +75% 11E05 -40 to +250% markeable gas
Gas ) ., 1.6E05to ) o, Gg per 10msof
Distribution All All 1.B.2.b 1.6E05 -20to +500% 3.6E5 20 to +500% utility sales
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Table3.81 Tier lemission factors for fugitive emissions (including ventiddlaing) from gas operations for

different years

IPCC
Code

Sub
category

Emission
source

1990

Category

2005

2016 Units of measure

1995 2000

Gg per 10m?3 of marketable

o Fugitves 1.B.2.b 1.6E05 1.3E05 9.6E06 7.0E06
Gas transmissior ~ Trans gas
O 8
& Storage MISSION  \enting  1.B.2.b 1.1E05 8.7E06 6.4E06 4.6E06 C9PCr 101;;31‘ marketable
Gas Distribution All All 1.B.2.b 3.6E05 2.9E05 2.2E05 1.6E05 Gg per 19mdof utility sales
Total - - - 6.3E05 5.0E05 3.8E05 2.8E05 Gg per 10m? of utility sales
The Estonian economy up to 2004 can be Activity data

classified as an economy in transition. The

emission factors are chosen accordingly. For the
transition period from 1990 to 2004, the emission
factor for countries with economies in transition

is used It is expected that the emissions have

decreased equally within this period.

Activity data on the subject of annual natural gas
consumption are available from Statistics Estonia
(seeTable3.82).

Table 3.82 Gas consumption in the period 12907 (min n¥)

1990 1995 2000 2005 2006 2007 2008 2009
Gas consumptio 1,516 723 826 997 1,009 1,003 961 653

2010 2011 2012 2013 2014 2015 2016 2017 19902017, %
Gas consumptio 701 632 657 678 530 471 518 492 67.5

3.4.3.3. Uncertainty

year 2017 inventory. The uncertainty in the
emission factors for main pollutants from fugitive

Table3.83 Uncertainties in fugitive emission sector

Share in total

emission sector is estimatedthe range from

20% to 100%; in the activity data in the range from

emission sector are givernmible3.83.

Trend uncertainty 1990

Pollutant Emission, 2017 Unit SrTsee. O Uncertainty, % 2017, %
NG 0.026 kt 0.08 0.04% 0.02%
NMVOC 1.144 kt 5.14 2.13% 0.11%
SQ 0.029 kt 0.08 0.01% 0.00%
NH; 0.168 kt 1.64 0.82% 0.39%
PMs 0.014 kt 0.15 0.10% 0.05%
PMo 0.077 kt 0.56 0.44% 0.13%
TSP 0.151 kt 0.77 0.63% 0.04%
Cco 0.171 kt 0.12 0.12% 0.07%
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3.4.3.4. Sourcespecific QA/QC and 3.4.3.5. Sourcespecific Planned
Verification Improvements
. . ) 1 To check of point sources data for NFRs
Statistical quallty" check.ln.g related to the 1B1b,c and 1B2aiv regarding correctness of
assessment of ens®on, activity data and trends SNAP codes.
has been carried out. i To check the emission factors for NFR 1B2b.
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4.1.Industrial Processes

4.1.1.Source Category Description

In Estonia, the share of the industrial sector in the
economy is nely as big as the EU average based
on value added (approx. 15%). The situation of the
manufacturing industry improved in 2017
together with the general increase of economic
activity. Production volume grew at the fastest
pace of recent years, manufacta@dased in
nearly all fields, the economic indicators of the
sector improved. Enterprises expect the growth to
continue in 2018. According to preliminary data,
the production volume of the manufacturing
industry grew by 3.5% in 2017. Preliminary data
show that in 2017, Estonian manufacturing
companies produced 6.5% more output than the
year before. Biggest contribution to the growth

Table4.1 Industrial processeporting activities

NFR Source
2A Mineral Products

Description

came from the wood and metal industries,
whereas a bigger drop in output could be seen in
the electronics industty.

The mainactivities in the industrial processes

sector in Estonia are the paper, wood and
chemical industries as well as the production of
mineral products and food. The industry has
undergone major changes since 1990. The

oevtusj bm!tf dumpsststnd ti bsf'!

longer as significant as it used to be. This is
mainly due to a decrease in production volume;
also, some enterprises have ceased operating
(phosphor fertilizers, benzene and toluene).

The Estonian inventory of air pollutants from
industrial proesses presently includes emissions
from the chemical, pulp, paper, metal, metal and
mineral products industries, as listéichined. 1.

Emissions reported

2A1 Cement production Includes emissions from cement TSP, PM, PMs BC
production. Data reported by one
operator. 5 operators of concrete
production
2A2 Lime produtgon Includes emissions from lime TSP, PM, PMs BC
production. Data reported by one
operator.
2A3 Glass production Particles emissions from this secto IE
are allocated to 1A2f.
2A5a  Quarrying and mining of  Includes emissns from quarrying NG, SQ, TSP, P\ PM5sCO
minerals other than coal and mining of limestone and dolorr
Data reported by operators.
2A5b  Construction and demolitic Includes emissions from constructi TSP, PM, PMs
and demolition.
2A6 Other Mineral products Includes emissions mainly from NG, NMVOC, TSP, PM,

crushed stone production. Data

PMs CO

reported by operators.

2B Chemical industry

2B10a Other chemical industry
formaldehyde

Includes emission from urea and

NG, NMVOC, NHI'SP, P\,

production. Data PMs CO, BC

reported by two operaso

9 Overview of economy 2017. The Ministry of Economic Affairs and Communications, the Ministry of Finance. Tallinn

2018
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NFR Source Description Emissions reported
2B10b Storage, handling and Includes emission from storage,  NMVOC, NHTSP, P\ PMsBC
transport of chemical handling and transport of chemical
products products. Data reported by operatc

2C Metal Poduction
2C1 Iron and steel production Includes emission from Iron and stt NG, TSP, PM PMs, BC, CO, Ci
production. Data reported by Cu, Ni, Zn
operators.
2C3 Aluminium production Includes emission from secondary NMVOC, TSP, BMPMs, BC
aluminium production. Dataogpd
by operators.

2C7a  Copper production Includes emission from secondary TSP, PM, PMs BC
copper production. Data reported k
operators.

2C5 Lead production Includes emission from lead batter SQ, TSP, PM PMs Pb

and accumulators reciyd plant.
Data reported by operators.

2C6  Zinc production Includes emission from zinc platinc TSP, PM, PM s, Zn
Data reported by operators.

2C7c¢  Other metal production Includes emission from galvanizinc NG, NMVOC, SONH, TSP,
and electroplatindata reported by PMo, PMs, CO, BC, Pb, Cr, Ni,
operators.

2D Product use
2D3b  Road paving with asphalt Includes emissions from road pavir NMVOC, TSP, RMPM s, BC
with asphalt.

2H Pulp, paper and food industries
2H1 Pulp and paper Includes emission from pulp, paper NG, NMVOC, SO SP, PM,
and chipboard production. Data  PMs BC, CO
reported by operators.
2H2 Food and drink Includes emission from the food ar NG, NMVOC, SO SP, PM
drink industry. Data reported by 15 PMy5, CO
operatorsnicludes statistical data

also.
21 21 Wood processing Includes emission from wood NG, NMVOC, TSP, BNPM s,
processing. Data reported by 95 CO
operators.
2L 2L Other production, Includes emission from storage ant NMVOC, NHTSP, P\ PMs,
consumption, storage, handling of peat, bulk, etc. Data CO

transportatia or handling o reported by operators.
bulk products

The Industrial processes sector includes EMEP/EEA Guidebook 2016 emission factors
emissions from SNAP 04 activities. Emissions (Tier 2 and Tier 1 method).

from combation processes in manufacturing
industry are included under NFR 1A2, which are
the main sources of emissions from industrial
sector.

TSP, PM and PMs emissions from
constructions and demolition are also calculated
as diffuse sources (EMEP/EEA Guidebook 2016
Tier 1 method).

Emissions data from the manufacturing industry
are based on the facilities data (Tier 3 method)
and only NMVOC emissionsnt the food
industry and NMVOC, particulates from road The share of industry sources in total emissions
paving with asphalt are calculated as diffuse in 2017 was: NMV@B.6%, Fhs2 3%, PM 2
sources on the basis of statistical data and the 11% and TSP about 25.6%. The shares of other
pollutants were not so significant. The emissions

BC emissions from industry are calculated for the
period 20082017.
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of NMVOC, NHand NQ@ have decreased in The distribution of NMVOC andRivhissions
comparison with 1990 by 94.8%, 84.6% and by sources of pollution inside of manufacturing
70.9%, respectively. The main reason is that industry sector in 2017 are showfigure4.2
during the periaaf 199@2017, the production of and Figure4.3. The biggest polluter of NMVOC
chemical products fell. emissions were Pulp, paper and food indu8tries
90% (mainly food production), the chemistry
industry is responsible for the 5% of emission and
share of other activities are not significant. The
main polluter gbarticulates emission is mineral
industry  (81%, mainly construction and
demolition sector).

The emissions of BM PMoand TSP increased

in 2017 compared to 2016 by 29.4%, 18.2% and
21.5%. The growth in construction sector (both,
residential and nemsidential building) was the
cause ofincrease in emissions of particulates.
Emissions of other substances remained
approximately at the level of 2016. The pollutants emissions from the industrial

r are presentediiable4.2.
The trend of NMVOC and PM emissions in these sector are presentedT

categories are givenhigured.1 andFigured.4.

Table4.2 Pollutant emissions from the industrial sector in the period of2l490

v NQ NMVOC SQ NH PMe.s PMo TSP BC CcO Pb
ear
T

1990 0.190 15.341 NA 0.530 NR NR 6.172 NR 0.340 NA
1995 0.070 4.379 NA 0.240 NR NR 1.390 NR 0.000 NA
2000 0.199 2.085 0.040 0.124 0.317 1.031 2.766 0.005 0.530 0.010
2005 0.176 1.569 0.130 0.201 0.582 2.269 6.472 0.009 0.340 NA
2006 0.268 1.299 0.120 0.159 0.624 2.494 7.221 0.009 0.350 0.001
2007 0.250 1.068 0.020 0.135 0.550 2.357 7.071 0.007 0.440 0.001
2008 0.295 0.959 0.020 0.181 0.701 2.788 7.830 0.012 0.477 0.001
2009 0.058 0.881 0.025 0.083 0.367 1.804 5.207 0.005 0.424 0.006
2010 0.037 0.861 0.030 0.070 0.339 1.399 3.981 0.005 0.461 0.014
2011 0.062 0.919 0.022 0.093 0.234 1.208 3.605 0.003 0.420 0.011
2012 0.047 0.909 0.001 0.103 0.197 1.141 3.509 0.002 0.336 0.010
2013 0.200 0.892 0.000 0.162 0.365 1.736 4.988 0.006 0.381 0.011
2014 0.032 0.860 0.001 0.052 0.235 1.336 4.149 0.002 0.413 0.017
2015 0.045 0.809 0.002 0.065 0.231 1.298 4.044 0.002 0.405 0.010
2016 0.045 0.768 0.001 0.071 0.214 1.300 4.147 0.002 0.378 0.011
2017 0.055 0.790 0.000 0.082 0.277 1.537 5.039 0.002 0.451 0.000
trend

1990 -70.9 -94.8 -99.6 -84.6 -12.6 49.0 -18.3 -64.2 32.6 -96.0

2017, %
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Figure4.1 NMVOC emissions from the industrial sector in the period 622290
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Figure 4.2 Distribution of NMVOC emissions by Figure4.3 Distribution of PAMemissions by activities
activities in industry in 2017 in industry in 2017
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Figured.4 Particulates emissions from the industrial sector in the period o220G0

. cases, limesine, blast furnace slag or fly ash.
4.1.2.Mineral ProducttNFR 2A) This mixture is then ground into a fine powder,

known as cement, the binding agent of concrete.
The production process is endnggnsive,

This chapter includes activites data and resulting in the emission of £6Q NQ and

4.1.2.1. Source Category Description

emissions from the following processes: dust. During the period 1991Q cement
manufacturing in  Kunda was thoroughly

I Cement production; modernised. The main goal was to eliminate dust

' Lime production; pollution from clinker kilns and cement mills,

i Limestone and dolomite use; which were provided with filters required for

1 Quarrying and mining of minerals other than exhaust cleaning. In 1999, the company closed

coal; the local electricitand heat production plant,
i Constructionrad demolition; which had operated on natural gas. (Sustainability

1 Storage, handling and transport of mineral report 2007. Kunda Nordic Tsement AS, 2007).
products;

i There are two facilities for lime production, one of
9 Other mineral products.

which presents an annual report on emissions

In Estonia, the only enterprise that produces ) Opsel bml ! BT* / ! pdbductionp ui f s'!
cement is Kunda Nordic Tsement AS. Cement is volumes are very small. In Estonia, Nordkalk
produced by the standard wet process. The excavates Silurian dolomite from the Kurevere
clinker burning process takésce in three rotary quarry. The chemical composition of this 400

kilns. Crushed limestone is blended with gepar millionyear old dolomite makes it suitable for

clay (raw material contains calcium, aluminium, fertiliser and other industrial applications as well

iron and silica oxides) and heated to about as for ®il improvement.

1450a D! jo! b! 1l jmo/!'" Ui f!johsfejfout! sfbdu! boe! uvso!
into an intermediate product called clinker, which

is then further mixed with gypsum and, in some
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cz! IJmnbs! Tbbcbt ;!

) Qi pup!
quarry)

The quarrying and mining of minerals in Estonia
include limestone and dolomite extraction as well
as crushed stone production (Paekivitoodete

Ufibtf! PC- \idpbl &wfjERRMp nj [ 1

Currently in Estonia, only one container glass
manufacturing facility and all pollutants
emissions are reported Under NFR 1A2f.

The Estonian construction sector has remained
largely oriented on the domestic market and
therefore developments in th@nstruction
market are closely related to general economic
development. If the situation in the economy as a
whole is good, the volumes and prices of
construction grow quickly. Thus the economic
situation in the country has a direct impact on
economic radts of the construction industry and
the areas dependent thereon, such as
construction consulting services, real estate
services, construction materials industry, etc.
There are approximately 10,000 construction

companies operating in Estonia, 91% of wtem
microenterprises with fewer than ten employees.
The large share of miernterprises is
characteristic to the construction sector in all of
Europe, whereas the EU average rate is nearly
94%. Larger Estonian construction companies are
AS Merko Ehitudprdecon AS, AS TRESrupp,
Mfnnjol tgj ofo! Fftuj! BT-
Mapri Ehitus, AS Ehitusfirma Rand ja Tuulberg, AS
USFG-!Lpevnbkb®BT-!PC! Gvoe
Mjnftupof! fydbwbujpo! jo! Wtp!
In 2017, indicators of the construction sector

were characterized by partial recovery frem th

fall, also contributing to growth of economy as a

whole. Construction volumes, value added,
employment and to a degree, construction prices
Productivity and investments
remained on a stable el

PC

In 2017, the construction sector remaingiein
position of the third largest economic sector by
number of employed people, only remaining
below the processing industry and the wholesale
and retail tradé

The completed residential dwelling has increased
by about 16% in 2017 comparing to 2016, non
residential has increased in the same period by
21.5%. It is a primary reason of the increasing of
particulates emissions from the mineral industry.
The TSP, PMand PMsemissions increased in
2017 compared to 2016 by the same period by
20.3%, 16.7%@n8.7% respectively.

Table4.3 Pollutant emissions from mineral products in the period ofZ(®90(kt)

Year NQ NMVOC SQ NH PMs PMo TSP BC (6{0)
1990 NA NA NA NA NR NR 4.975 NR NA
1995 NA NA NA NA NR NR 0.829 NR NA
2000 NA 0.570 NA 0.010 0.128 0.722 2.296 0.0002 0.040
2005 0.010 0.080 NA NA 0.285 1.778 5.718 0.0003 0.020
2006 0.010 0.080 NA NA 0.313 1.987 6.399 0.0003 NA
2007 0.010 NA NA NA 0.312 1.962 6.378 0.0003 NA
2008 0.000 NA 0.0022 NA 0.300 2.106 6.813 0.0001 NA
2009 0.007 NA 0.0005 NA 0.144 1.393 4.278 0.0001 0.006
2010 0.006 NA 0.0004 NA 0.099 0.953 2.934 0.0001 0.005
2011 0.010 NA 0.0009 NA 0.098 0.928 2.848 0.0001 0.008
2012 0.008 NA 0.0009 NA 0.100 0.922 2.872 0.0002 0.007
2013 0.008 NA 0.0000 NA 0.135 1.294 4.078 0.0002 0.007

0 0Overview of Economy 2017. The iimi$ Economic Affairs and Communications, the Ministry of Finance. Tallinn

2018
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Year NQ N[Y\Y/ele! sQ NH: PMes PMo TSP BC co
2014 0.006 NA 0.0000 NA 0.112 1.067 3.404 0.0001 0.006
2015 0.006 NA 0.0001 NA 0.109 1.044 3.314 0.0001 0.006
2016 0.006 NA 0.0000 NA 0.113 1.071 3.437 0.0001 0.006
2017 0.0066 NA 0.0001 NA 0.134 1.250 4.135 0.0001 0.008

trend 19902017, % -16.9

trend 20002017, % 46 73.2 -41.8 -79.0

uppunjtfm! wtetmjtyilv!

4.1.2.2. Methodological Issues

As was mentioned above (overview of the
industrial sector), emissions data are based on

data from facilities (Tier 3 methde operator

submits data concerning the facility as a whole,
as well as separately on sources of emissions by
SNAP codes. Basically, all emissions from the
mineral industry are included in the combustion
activitye NFR 1A2f, excluding fugitive emissions

from construction and excavations and storage
and handling activities. In recent years, the
cement industry have not been the key source of
pollution because very large efforts were made
for the reduction of pollutant emissions. The

emission of dust from Kda Nordic Tsement
during the period 192009 was reduced by

99.7%.

The enterprise has been presenting data
regarding heavy metal emissions since 2004 on
the basis of measurements; therefore, emissions
for the period 1999003 have been calculated on

the basis of national emissions factors and

clinker production dataselluloosi ja tsemendi

i f ]

ul phvtuf!

Riigi Teataja

The dbxin emissions from the mineral industry

f sbm

nacHtektimanijine n f f u p «

(cement, lime and brick) have been calculated on

boe!

Sf mf

the basis of productions and the UNEP
"Standardized Toolkit for Identification of Dioxin
Gvsbo!
cement production, Toolkit EF wasd from

bt ft U!

fnjt

1990 to 1996, and from 1997 to 2010 calculations

from

Dboej ebuf!

equipment

have been

implemented éeTable4.5). Now, Kunda Nordic
is obliged to carry out measurements twice a year
and report on dioxin emissions. It must be noted
that the measured dioxin emissions are much

Table4.4 Clinker production and heavy metal emission factors

less than the emissions calculated erbtsis of
the emissions factor. Dioxin emissions are also
reported under NFR 1A2giii.

Clinker, Heavy metals EF, g/t of mkier

thousand

tonnes
1990 790.0 78.125 4.060 0.088 2.687 0.313 18.000
1991 773.0 78.125 4.060 0.088 2.687 0.313 18.000
1992 517.0 78.125 4.060 0.088 2.687 0.313 18.000
1993 378.0 78.125 4.060 0.088 2.687 0.313 18.000
1994 540.0 78.125 4.060 0.088 2.687 0.313 18.000
1995 571.0 43.750 2.275 0.049 1.505 0.175 10.080
1996 590.0 12.500 0.650 0.014 0.430 0.050 2.880
1997 651.0 0.780 0.040 0.004 0.030 0.003 0.180
1998 659.0 0.780 0.040 0.004 0.030 0.003 0.180
1999 590.0 0.780 0.040 0.004 0.030 0.003 0.180
2000 620.0 0.780 0.040 0.004 0.030 0.003 0.180
2001 629.0 0.780 0.040 0.004 0.030 0.003 0.180
2002 590.0 0.780 0.040 0.004 0.030 0.003 0.180
2003 560.0 0.780 0.040 0.004 0.030 0.003 0.180

Return to the Table of Contents
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Table4.5 Dioxins emission factors for the mineral industry

Cement Bricks and tiles

Year Production, F G- ! o e Production, F G- ! o Sies. @ Production, FG- ! « s @

tonnes TEQ/t : tonnes TEQ/t ! tonnes I-TEQ/t '
1990 938.000 0.6000 0.5630 185.000 0.07 0.0130 541.401 0.2 0.108
1995 417.600 0.6000 0.2510 16.800 0.07 0.0010 81.343 0.2 0.016
2000 329.100 0.0700 0.0230 21.200 0.07 0.0010 45.072 0.2 0.009
2005 726.000 0.0700 0.0510 37.200 0.07 0.0020 69.342 0.2 0.014
2006 848.900 0.0700 0.0590 39.700 0.07 0.0027 82.667 0.2 0.016
2007 936.200 0.0700 0.0650 43.500 0.07 0.0030 143.485 0.2 0.029
2008 806.100 0.0700 0.0560 59.400 0.07 0.0041 113.081 0.2 0.023
2009 326.000 0.0700 0.0230 30.200 0.07 0.0021 38.938 0.2 0.007
2010 536.700 0.0700 0.0370 27.200 0.07 0.0019 56.500 0.2 0.011
2011 719.002 0.0040 0.0030 36.100 0.07 0.0025 84.544 0.2 0.017
2012 714.600 0.0060 0.0040 72.000 0.07 0.0050 107.213 0.2 0.021
2013 691.400 0.0110 0.0070 69.600 0.07 0.0049 118.148 0.2 0.024
2014 720.480 0.0070 0.0050 69.600 0.07 0.0049 118.148 0.2 0.024
2015 356.287 0.0360 0.0130 43.018 0.07 0.0030 61.341 0.2 0.012
2016 422.800 0.0175 0.0074 42.084 0.07 0.0029 54.407 0.2 0.011
2017 502.920 0.3230 0.1625 69.324 0.07 0.0049 54.940 0.2 0.011

Construction and demolition sector is a key
source of emissions of TSP (20% of total

emission,Figure4.5) and PN (8.6% of total
emission).

m Construction and demolition
m Energy industry
m Other sources

Figure4.5 The share of construction and demolition

sector in total TSP emissions

Table4.6 PM emission factors for construction and demolition, NFR 2A5b

Emission calculations from construction and
demolition (2A5b) secta@re based on the Tier 1

method from the renewed EMEP/EEA Guidebook
2016.

The Tier 1 method uses
statistical data and default emission factors (see

Table4.6).

readily available

NFR Unit PMs PMuo TSP
Construction and demolition of houses kg/mélyear 0.0086 0.086 0.29
Construction and demolition of apartment build kg/mélyear 0.03 0.3 1
Nonresidential construction and demolition kg/melyear 0.1 1 3.3

Return to the Table of Contents

159



| Estonian Informative Inventory Report 2019

4.1.2.3. Activity Data construction are an expert judgetreard have
been calculated by using of surrogate data. The

Information regarding completed dwelling Same way were used to get data for-non

(houses and apartments) and -residential residential construction permits for 12905.
buildings, new construction and demolition for Data regarding demolition permits are available in
the years 206R017 is availabldrom Statistics the statistical database only since 2003. The data

Estonia ww.stat.ep Data on the years 1994  for theperiod 199@002 have been calculated
2000 were obtained from the Statistical @lso by using of surrogate data (Sekle4.7).
Yearbooks 1992000. Data on permits for the

period from 1990 to 1993 for dwelling
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Completed non-residential building, new construction and demolition, 1000 m2
m Completed dwellings (apartments), new construction and demolition, 17000 m2
m Completed dwellings (houses), new construction and demolition, 1000 m2

TSP

Figure4.6 The completed dwelling and residential building, new constiioctand demolition and TSP emission
in the period of 1998017

Table 4.7 Activity data for PM emission calculations from the construction sector in the period -of 1990
2017(1000m2 floor area)

Completed dellings (houses), new Completed dwellings (apartments), nn Completed nomesidential building, ne

construction and demolition, 100Fr construction and demolition, 100G m  construction and demolition, 100G m

1990 111.8 361.4 1388.3
1995 81.6 29.2 2352
2000 62.4 23.2 483.2
2005 187.5 176.4 1268.8
2006 198.3 232.5 1427.4
2007 249.5 356.4 1345.7
2008 229.5 247.8 1608.1
2009 205.3 117.6 10825
2010 168.0 87.0 744.5
2011 157.7 69.9 721.3
2012 186.5 66.9 750.8
2013 208.7 63.6 1116.1
2014 208.4 105.4 912.6
2015 273.1 158.6 867.0
2016 301.5 185.3 905.7
2017 341.2 233.4 1102.2

R he Table of T AA
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4.1.3.Chemical Industry (NFR ZB) The output of the chemical industry grew by more
than a tenth in 201 The sector was most

impacted by the oil industry, where a quarter more
output was produced than the year before thanks
A unique part of the Estonian chemical industry is ©© the higher price of crude oil. Output in
the industry based on -sfilale. However, the =~ Manufacture of chemical products increased by
majority of the sector is made up of other sub nearly 7%.Qverview of Economy 2017. The

sectors such as building chemicals or household Mhistry — of ~ Economic  Affairs  and
chemicals. The smallest ssdrtor (a few Communications, the Ministry of Finance. Tallinn

41.3.1. Source Category Description

hundred employees) is the phacmaticals 2019
industry. In Estonia, one hundred companies
operate in the chemical indusiare than half

of the chemical industry is located inMida
County, nearly oftd@rd of the workforce is in :
Tallinn and Harju County. The largest companies * : ¥ —x- = 4 ¥
pg! uift difnjdbm! joevtu == Lj wjVyn
Lffnjbu' " tuvtf! PC! boe! & ' :
AS (production of shale oil), Akzo Nobel Baltics §
AS, AS Tikkurila and AS Eskaro (paints and £
varnishes), NPM Silmet AS (rare metals), AS
Novotrade Invest (recycling of petroleum [
gspevdut*-! PGl Lsjnf muj
Pqf sbujpot! PSC! )Yjothubm
Specialties AS (benzoic acid, sodium benzoate,
gmbtujdjtfst*-1 Psjdb! Fhe shhré & SNMIOCYeinfsbohsitithet * - | BT
Takeda Pharma  (pharmaceuticals) — and chemical industry in the total country emissions
Interchemie  Werken De Adelaar Eesti AS amounted to approximately 20% in 1990, and only
(veterinary medicines and suppli€sye(view of 0.2% in 201 (seeFigure4.7). The main reason

Economy 2016. The Ministry of Eoanéffairs for this is the decrease in the manufacturing of

Tallinn 2017

Ftupojbtt! pomz! gspevdfs! p¢
halted operations since 2014.

(Photo by Rauno Volmar: Nitrofert produtionfacility)

Emissions from the chemical industry sector are
In 2017, the threear decline period of the  presented ifables.s.

chemical industry was defeated4, manufacture

decreased only in the smallest-settor. The During 199Q017 emissions of all substances
sustained price of crude oil should suppoditne ~ Were reduced considerably, except carbon
industry in 2018. However, assessments of Monoxide emission. The masource of CO
manufacturers of chemical products were more emissions is facility for benzoic acid, sodium
pessimistic at the start of the year, even though Penzoate and plasticizers production.

that was not reflected in production volumes.
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-

= Other

Figure4.7 Distribution of NMVOC emissions by activities in 1990 and 2017

= Chemical indusrty

Table4.8 Emissions from the chemical industry in the period of2@BD (kt)

0.2%

Year NQ NMVOC SQ NH PMes PMuo TSP BC (6{0)
1990 0.190 13.300 NA 0.370 NR NR 0.940 NR 0.340
1995 0.070 3.530 NA 0.140 NR NR 0.490 NR NA
2000 0.190 0.840 NA 0.040 0.09 0.163 0.190 0.00270 0.340
2005 0.160 0.720 0 0.080 0.146 0.266 0.310 0.00440 0.290
2006 0.230 0.410 NA 0.060 0.126 0.232 0.280 0.00370 0.330
2007 0.200 0.120 0 0.070 0.099 0.184 0.230 0.00290 0.360
2008 0.255 0.041 0.002000  0.116 0.246 0.447 0.522 0.00730 0.398
2009 0.025 0.068 0.000300  0.009 0.026 0.052 0.082 0.00070 0.364
2010 NO 0.071 0.000005  0.010 0.005 0.014 0.042 0.00010 0.405
2011 NO 0.073 0.000006  0.017 0.004 0.013 0.038 0.00010 0.374
2012 0.024 0.073 0.000006  0.021 0.004 0.012 0.036 0.00010 0.305
2013 0.134 0.074 0.000005  0.066 0.092 0.171 0.213 0.00270 0.327
2014 0 0.073 0.000005  0.008 0.004 0.012 0.037 0.00010 0.367
2015 0.0002 0.046 0.000005  0.007 0.001 0.002 0.007 0.00001 0.353
2016 0 0.054 0.000005  0.007 0.001 0.003 0.0 0.00001 0.353
2017 0.00001 0.041 0 0.007 0.001 0.003 0.008 0.00001 0.420
Trend 19962017, %  -100 -99.7 -98 -99 -98 -99.1 -99.6 23.6

41.3.2. Methodological Issues

All the largest facilities as well as the facilities in

which emissions exceed threkls established

by the decision of the Minister of the Environment
are obliged to deliver annual reports on

emissions. Therefore, all the data pertaining to
emissions presented to this section are based on
the data of the enterprises (Tier 3 method).

Emssions data are based on measurements or

calculation methods. For some enterprises, such
as oil shale chemistry, part of the emissions is

included in the energy sector (SNAP 010406 and

Return to the Table of Contents

0104072 coke furnaces and coal gasification or
liquefaction). BC emiea have been calculated
on the base EMEP/EEA Guidebook 2016 emission

factors.

According to a recommendation which was made

cz!uifl fyqfsu!ufbn! gpmmpx]

comprehensive technical review of national
fnjttjpot!jowfoupmpmsond tt *-!
for the year 1991999 were splited between

NFRs 2B1 and 2B10a. A more detailed description

is presented in Chapter 8.
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4.1.4.Metal Production (NFR 2C) improved. Qverview of Economy 2017. The
Ministry of Economic Affairs and

4.1.4.1. Source Category Description Communications, the Miny of Finance. Tallinn
2019

Metals industry is related to several fields, such
as manufacturgnand construction of machinery
and equipment. Companies of metals industry ‘
employ about 12,000 people in Estonia which s
makes it one of the largest industries after food | 4
industry and the timber industry. More than one
thousand companies operate in thistaec
Metals industry is concentrated in Tallinn and its
vicinity (60% of employees) andMida County
and Tartu County (tenth of the staff).

(Machine vj mej oh! gmbou! pg! CMSU!

The longerm expectation in the metal industry is ) .
source: www.masinaehitus.ee)

the continued growth in production volumes, with
exports as i main driver. Emissions from the metal industry are presented

. in Table4.9.
The year 2017 was the best in recent years for the

metal industry. Output increased, the number of
employed persons grew and financial results

Table4.9 Emissions from the metal production sector in the period of20A90(kt)

Year NQ SQ NMVOC NH PMes PMo TSP BC (6{0) Pb, t
1990 NA NA NA 0.160 NR NR NA NR NA NA
1995 NA NA NA 0.100 NR NR NA NR NA NA
2000 NA NA 0.010 0.040 0.014 0.018 0.030 0.00005  0.010 0.0100
2005 0.010 NA 0.010 0.060 0.023 0.030 0.050 0.000084 0.010 NA
2006 0.030 NA 0.010 0.080 0.014 0.018 0.030 0.00005  0.020 0.0010
2007 0.020 NA 0.010 0.060 0.023 0.030 0.050 0.000017  0.020 0.0010
2008 0.015 0.0002 0.008 0.034 0.022 0.029 0.048 0.000081  0.023 0.0005
2009 0.008 0.0000 0.004 0.066 0.016 0.021 0.035 0.000066  0.012 0.0058
2010 0.013 0.0000 0.006 0.052 0.020 0.027 0.044 0.000095  0.009 0.0142
2011 0.014 0.0001 0.008 0.070 0.015 0.020 0.033 0.000081  0.009 0.0112
2012 0.014 0.0001 0.007 0.072 0.015 0.020 0.034 0.000081  0.009 0.0095
2013 0.015 0.0001 0.008 0.074 0.021 0.028 0.045 0.000095 0.012 0.0109
2014 0.020 0.0001 0.007 0.043 0.023 0.033 0.056 0.000106  0.021 0.0170
2015 0.022 0.0001 0.008 0.058 0.029 0.035 0.061 0.000148  0.027 0.0099
2016 0.025 0.0001 0.010 0.051 0.030 0.039 0.087 0.000159  0.026 0.0109
2017 0.031 0.000 0.013 0.066 0.077 0.101 0.265 0.000 0.011 0.0004

Emissions data are based on measurements or

4.1.4.2. Methodological Issues _
calculation methods.

All the largest facilities as well as the facilities in BC emission have been calculated on the base

whichemissions exceed thresholds established  g\ep/EEA Guidebook 2016 emission factors.
by the decision of the Minister of the Environment

are obliged to deliver annual reports on
emissions. Therefore, all the data pertaining to
emissions presented to this section are based on
the data of the enterpes (Tier 3 method).
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4.1.5.Road Paving with Asphalt (NFR ¥

2D3b)

4.1.5.1. Source Category Description

Emission alculations from road paving with
asphalt (NFR 2D3b) sectors are based on the |
Tierl method from the EMEP/EEA Guidebook
2016. Emissions from the road paving with

asphalt are presented Tiable4.10 and Figure

4.8.

— K

(Photo: Road paving with asphalt; source: Scanpix)

Table4.10 Emissions from the road paving with asphalt in the period cR2Q29qkt)

Year NMVOC PMs PMuo TSP BC
1990 0.0274 NR NR 0.2567 NR
1995 0.0076 NR NR 0.0713 NR
2000 0.0107 0.0007 0.0133 0.1001 0.0003
2005 0.0186 0.0012 0.0233 0.1746 0.0006
2006 0.0237 0.0015 0.0296 0.2223 0.0008
2007 0.0238 0.0015 0.0297 0.2230 0.0008
2008 0.0241 0.0015 0.0301 0.2260 0.0008
2009 0.0188 0.0012 0.0235 0.1762 0.0006
2010 0.0179 0.0011 0.0224 0.1677 0.0006
2011 0.0204 0.0013 0.0256 0.1917 0.0006
2012 0.0181 0.0011 0.0226 0.1693 0.0006
2013 0.0189 0.0012 0.0237 0.1775 0.0006
2014 0.0206 0.0013 0.0258 0.1934 0.0007
2015 0.0232 0.0015 0.0291 0.2180 0.0007
2016 0.0232 0.0015 0.0291 0.2179 0.0007
2017 0.0264 0.0017 0.0330 0.2477 0.0008
trend 19902017, % -3.5 147.5 147.6 -3.5 179.0
0.30 1800 000
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1400 000 _,
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Figure4.8 Emissions of NMVOC and T&¥h road paving with asphalt and asphalt production in the period of 1990

2017
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emission factor represents an average between
the batch mix and the drum mix hot mix asphalt

The default emission factors for road paving with Plants. The Tier 1 method uses readily available
asphalt are constructed based on an assessment statistical data and default emission factors (see
of the available emission factors from a lgetai @bl 4.11). For particles 99% abatement
review of the hot mix industry (US EPA, 2004). Theefficiencies are used.

Table4.11 NMVOC emission factors for road paving with asphalt and PM emission factors for construction and
demdition

4.1.5.2. Methodological Issues

NFR Unit NMVOC PMo PM2.5 BC TSP
2D3b Road paving with aspt g/Mg asphalt 16 2000 100 5.7 % of Plls 15000
4.1.5.3. Activity Data 4.1.6.Pulp, Paper and Food Industry
(NFR 2H)

Information regarding asphalt production and
laying is available from the Estonian Asphalt
Pavement Associatigwww.asfaldiliit.ee) for the

years 199Q017 (se€lable4.12). According to This chapter includes the pollutant emissions
the Asphalt Pavement Association, all production from pulp and papdnod and drink, wood and
companies but not all asphalt laying companies fyrniture industries.

are members of the association. The \dlthee

asphalt produced is higher than the quantity of The pulp and paper industry in Estonia has a long
laid asphalt. For that reason, asphalt production tradition, having been established as far back as
values are used for emission calculations from the 17thcentury. The high level of automation and

4.1.6.1. Source Category Description

road paving with asphalt. modern technology has made the production of
. o pulp one othe highest productivity sectors in
Table 4.12 Activity data for NMOC emission Estonia. There are about 60 companies in Estonia

calculations from asphalt production in the period of that manufacture paper, pulp or paper products.
199062017(tonnes) .
Pwfs! 92&! pgluif! tfdupstt!

Year Produced Asphalt Mixture which is why, as users of local raw materials, they

izgg 1‘*1216220 are important in impriog foreign trade balance.
2000 667,000 The segtors main players in Estoma are two
2005 1.164.000 companies: pulp producer AS Estonian Cell and
2006 1,481.908 the paper and cardboard producer Horizon
2007 1,486.572 Tselluloosi ja Paberi AS with a slightly smaller
zggg i’igi'zgi turnover. Together they provide more than two
2010 1118.187 thirds of the sector's sa-le_s revenﬂhze(rweyv of .
2011 1.277.793 Economy 2016. The Ministry of Economic Affairs
2012 1,128.815 and Communications, the Ministry of Finance.
2013 1,183.263 Tallinn 2027

2014 1,289.663

2015 1,453.025 In 2017, sales volumes of the paper industry
2016 1,452.025 increased by a tenth thanks to strong export.

2017 1,651.228

The paperindustry is a heavily concentrated
industry in Estonia. Horizon Tselluloosi ja Paberi
AS is the largest paper and cardboard producer.
Horizon produces a wide range of -gigtlity
paper products for the packaging industry. The
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product range is completeisbd on 100% virgin
long fibre softwood pugthe raw material that
has brought Nordic sack craft qualities to the fore
globally.

manufacture and processing of lumber to the
manufacture of wooden houses, windows and
doors. Furniture industry has also long traditions
in Estonia.The larger companies of furniture
industry in terms of the number of employees are
located mainly in North and South Estonia.
(Overview of Economy 2016. The Ministry of
Economic Affairs and Communications, the
Ministry of Finance. Tallinn 2017

The food ridustry is also one of the largest
industries in Estonia in terms of production
volume. It is the primary economic activity of
nearly 500 companies. Along with the increase in
the competitiveness, the share of exports in the

(Photo by Rauno Volmar Horlzon Tselluloosu ja Paberisector has reached more thare-timird of the

AS)

Horizon only manufactures unbleached varieties.
Estonian Cell A&n aspen pulp factory in Kunda

(established in 2006), is the largest pulp producer.

The wood industry is one of largest industries.
Wood is one of the most important natural

turnover. In food production, 36.6% of the

production was exported and this percentage has
grown year by year. The food industry consists of
two major sectors: food production and beverage
production. The year 2016 was somewhat more
succesdtil for beverage producers as they were

successful in foreign markets and managed to

resources in Estonia besides oil shale and makes increase exports by more than a fiffivefview

a significant contribution toethbalancing of
foreign trade. Timber industry is one of the largest
industries in Estonia.

of Economy 2016. The Ministry of Economic
Affairs and Communications, the Ministry of
Finance. Tallinn 2017

More than one thousand companies are operating The emissionsom sector NFR 2H are presented
in wood processing and manufacture of wood in Table4.13. Emissions of all pollutants has
products. The larger companies in the sector have increased in 2017 compared to 2016 due to
modern technology and &ighly competitive in increase of emissions in food and pulp industry.
domestic and foreign markets. Timber industry

has a wide range of products, from the

Table4.13 Pollutant emissions from the pulp, paper and food industries in the period-20 19@®)

Year NG NMVOC SQ PMs PMuo TSP BC (6{0)

1990 NA 2.008 NA NR NR NA NR NA

1995 NA 0.839 NA NR NR NA NR NA

2000 0.010 0.649 0.040 0.085 0.115 0.150 0.002 0.140
2006 0,0 0.779 0.120 0.169 0.227 0.290 0.004 0.000
2007 0.010 0.848 0.020 0.114 0.152 0.190 0.003 0.020
2008 0.018 0.823 0.018 0.132 0.176 0.221 0.003 0.028
2009 0.017 0.758 0.024 0.160 0.186 0.247 0.003 0.027
2010 0.018 0.729 0.028 0.158 0.217 0.290 0.004 0.028
2011 0.038 0.785 0.020 0.079 0.111 0.158 0.002 0.015
2012 0.000 0.757 0.000 0.046 0.069 0.110 0.001 0.000
2013 0.043 0.739 0.000 0.083 0.120 0.180 0.002 0.019
2014 0.003 0.761 0.0004 0.060 0.089 0.141 0.001 0.003
2015 0.015 0.706 0.002 0.057 0.085 0.134 0.001 0.005
2016 0.013 0.673 0.0009 0.037 0.059 0.104 0.0008 0.002
2017 0.015 0.708 0.0000 0.032 0.052 0.094 0.0007 0.011
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The emissions of NMVOC and particulates from 1

the wood processing are presentéddhlried.14;
emissions of other substances from this sector
are insignificant and aren't given in the table.
Emissions from 2000 for 2008 are given under
NFR sectors 2A6 and 2L.

Table4.14 NMVOC and PM emission from the wood
processing (kt)

Year NMVOC PMs PMuo TSP
2009 0.009 0.024 0.072 0.219
2010 0.014 0.027 0.082 0.248
2011 0.013 0.026 0.079 0.240
2012 0.010 0.026 0.077 0.233
2013 0.009 0.023 0.073 0.210
2014 0.001 0.023 0.076 0.212
2015 0.002 0.025 0.074 0.226
2016 0.001 0.023 0.069 0.210
2017 0.002 0.024 0.072 0.221

4.1.6.2. Methodological Issues

Emissions data from these branches of industry
are based on facilities data (Tier 3 method) and
only NMVOC emissions from the foddstry are
calculated as diffuse sources on the basis of
statistical data and renewed EMEP/EEA
Guidebook 2016 default emission factors (Tier 2
method).

Emissions from food manufacturing include all
processes in the food production chain, which
occur afterthe slaughtering of animals and the

harvesting of crops. Emissions from drinks
manufacturing include the production of alcoholic

beverages, especially wine, beer and spirits.

Emissions from the production of other alcoholic
drinks are not covered.

It is ecommended to use the prodoased
default emission factors (not background
emission factors), since relevant activity
statistics for these factors are more likely to be
available.

Emission factors presented in this section are
based on the following assptions:

Return to the Table of Contents

0.15 tonne of grain is required to produce 1

tonne of beer (Passant, 1993).

i Malt whiskies typically need ten years to
mature. Grain whiskies typically require six
years to mature. It is assumed that brandy
matures in three years and that otheitspio
not mature.

Beer is considered to be typically 4% alcohol
by volume and to weigh 1 tonne per m

9 If no better data are available, spirits are
assumed to be 40% alcohol by volume.

1 Alcohol (ethanol) has a density of 789 kg/m

Tier 2 emission factomre used for emission
calculations. The relevant emission factors are
given in the tables below (Sesble4.15). The
emission factor for rye bread and white bread
production is the same (EF 5 kg/Mg NMVOC
bread). Stistical data for white bread production
(shortened process, emission factor 2 kg/Mg
NMVOC bread), wholemeal bread production (EF
3 kg/Mg NMVOC bread) and light rye bread
production (EF 3 kg/Mg NMVOC bread) are not
available.

For spirits, the emission tac0.4 kg/hl alcohol

is chosen, since Estonia mainly produces vodka,
the production of which does not involve
maturation processes.

There are also some permitted fish processing
companies (mainly smoking) that report NMVOC
emissions. Some permit applicas were
studied (Maseko and Spratfil in Harju ardiida
County) and it was found that NMVOC emission
originates from smoke generators as a result of
incomplete combustion and not from the fish
processing itself. Therefore, these emissions are
differentfrom the calculated NMVOC emission,
which primarily occur from the cooking of meat,
fish and poultry, releasing mainly fats and oils and
their degradation products.
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Table4.15NMVOC emission factors foetfood and drink industries

Product group (food and drink) Emission factor
Bread 4.5 kg/Mg breac
Cakes, biscuits and breakfast cereals 1 kg/Mg product
Meat, fish and poultry etc. frying/curing 0.3 kg/Mg product
Meat processed 0.3 kg/Mg product
Fish processed 0.3 kg/Mg product
Margarine and solid cooking fats 10 kg/Mg product
Solid cooking fats 10 kg/Mg product
Margarine 10 kg/Mg feed
Animal feed 1 kg/Mg product
Wine 0.08 kag/hl wine
Beer 0.035 kg/hl beer
Other sprits 0.4 ka/hl alcohol
Cruek spirits 0.4 ka/hl alcohol
Distilled spirits 0.4 ka/hl alcohol
4.1.6.3. Activity Data Zo;;;he years 1999017 (able4.16 and Table

Information regarding food and drink production
is available from Statistics Estonia (www.stat.ee)

Table4.16 Activity data for the food industries in the period of P840 (thousand tonnes)

Bread and Flour AT . Solid cooking . Concentrated
pastry confectionery (slagghter R fats Margarine feeding stuffs
weight)

1990 151.0 14.9 182.5 6.6 851.8
1995 99.7 5.0 67.7 132.0 3.6 0.1 162.8
2000 76.5 4.4 53.3 113.4 0.8 133.3
2005 72.4 . 67.1 99.3 1.2 177.0
2006 74.4 9.4 69.4 90.6 . . 208.9
2007 78.8 9.7 70.5 98.5 . . 214.2
2008 77.6 8.9 74.6 101.7 . . 229.5
2009 74.1 7.1 76 98.2 . . 203.1
2010 73.7 8.4 75.4 96.0 . . 203.0
2011 77.0 9.5 80.6 81.3 . . 216.2
2012 76.7 8.1 78.4 67.8 . . 198.8
2013 79.2 8.6 79.8 70.1 . . 161.9
2014 80.0 9.9 80.7 69.2 . . 117.5
2015 78.9 11.2 85.6 73.7 . . 127.4
2016 76.98 10.69 77.9 76.4 . . 109.9
2017 79.93 13.3 71.5 83.4 . . 160.9

Table4.17 Activity data fothe drinks industries in the period of 12027 (thousand hl)

Wine of fruits and

berries Crude spirits Distilled spirits
1990 37.0 769.0 82 147.0
1995 14.0 499.6 91 176.0
2000 32.6 950.1 20.4 86.4
2005 88.8 1,3425 37.1 167.9
2006 77.5 1,481.1 61.6 183.1
2007 53.5 1,411.6 39.3 216.0
2008 38.8 1,281.8 15.5 202.8
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Wine of fruits and

berries Crude spirits Distilled spirits
2009 40.4 1,223.0 1.3 186.6
2010 64.7 1,291.7 0.1 150.7
2011 73.3 1,358.8 13.3 169.2
2012 96.3 1,460.0 4.5 182.0
2013 106.6 1,472.7 1.8 157.7
2014 107.3 1,636.7 11.6 136.0
2015 107.7 1,446.9 18.1 157.3
2016 117.45 1,419.1 20.2 150.9
2017 97.77 1,389.9 23.7 119.3

from 20% to 50%, for ammonia2@0%, for
particulates 2Q00%; in the activity data in the
An uncertainty analysis was carried out to the "ange from 2% to 5%. Uncertainty estimates for
year 2017 inventory. The uncertainty in the Stationary combustion are giveiidile4.18.
emission factors for NONMVOC and Sftom

industrial prcesses is estimated in the range

4.1.7.Uncertainty

Table4.18 Uncertainties in industrial processes sector

Pollutant Emission, 2017 iﬁfs;gr:,ozzl Uncertainty, % Trleggouznoc f;tiz
NG 0.055 kt 0.17 0.05% 0.05%
NMVOC 0.790 kt 3.55 1.57% 3.49%
SQ 0.000 kt 0.00 0.00% 0.00%
NHs 0.082 kt 0.79 1.30% 0.20%
PMs 0.277 kt 3.01 1.60% 0.85%
PMo 1.537 kt 11.04 8.68% 3.11%
TSP 5.039 kt 25.59 20.27% 1.31%
co 0.451 kt 0.33 0.15% 0.05%
Pb 0.0004 t 0.00 0.00% 0.00%
4.1.8.SourceSpe<ific QA/QC and carrying this out in a national point sources
. . database.
Verification 9 Correction in allocation emissicn metal

Common statistical quality checking related to industries (NFR 2C).

the assessment of trends was carried out.

Data from operators was checked by the EEB and

also by the ESTEA. 4.2.Solvent and Other Product
Use
4.1.9.SourceSpecific Planned
Improvements 4.2.1.Source Category Description
9 Allocate the historical emissionnfravood This chapter describes emissions from solvents

and furniture industries from NFR 2A6 and and other product use. The use of solvents and
NER 2L and to include in NFR 21 Wood products containing solvents results in emissions

processing. This process demands certain Of nonmmethane voldé organic compounds
efforts as corrections are necessary for (NMVOC) when emitted into the atmosphere. In
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addition to solvents, this sector also includes the This sector covers emissions from the use of
emissions of particulate matter from painting, solvents and other products for the following
tobacco smoking and the use of fireworks under NFR14 categories: domestic lvenot use

NFR 2G. Also, the heavy metals, GONIZDIQ including fungicides (NFR 2D3a), coating
and POPs emissions are calculated from tobacco application (NFR 2D3d), degreasing (NFR 2D3e),
smoking. drycleaning (NFR 2D3f), chemical products (NFR

2D3g), printing (NFR 2D3h), other solvent use
(NFR 2D3i) and other product use (NFR 2G).

In 20092010, the Estonian Environment
Information  Centre  (nowadays ESTEA)
outsourced an expert opinion of the estimation of
NMVOC emissions from diffuse sources,
including NMVOC emissions frtm use of
solvents and other products use. The most
common method of estimating NMVOC
emissions is the use of emission factors. The
emissions are estimated based on the production
or activity level of the source from which an
emission level is calculatedsing existing
emission factors. The main database of emission
factors is the EMEP/EEA Air Pollutant Emission Seurcenww.hdwalipapersos.com

Inventory Guidebook 2016. Air pollutants under solvent and other product use
sector in the Estonian inventory are presented in
Table4.19.

Table4.19 Activities and emissions reported from the solvent and other product use sector

NFR Source Description Method Emissions reported
2D3a Domestic Includes emissions from domestic solve Tier 1/ Tier 2 NM\OC, Hg
solvent use use
including
fungicides
2D3d Coating Includes emissions from domestic and Tier 2/ Tier 3 NGQ, NMVOC, $®M s, PMg, TSP,
application industrial paint application CO, Pb, Cu, Zn
2D3e Degreasing Includes emissions from degreasing Tier 2/ Tier 3 NQ, NMVOC, NHPMo, TSP, Pb,
(vapour and cold cleaning), electronic Cr, Cu

components manufacturing and other
industrial cleaning

2D3f Dry cleaning Includes emissions from dry cleaning  Tier 1/ Tier 3 NMVOC
2D3g Chemical Includes emissions from polyurethane, Tier 3 NQ, NMVOC, SINH, PMs, PMo,
products polysyrene foam and rubber processing TSP, CO, Pb, Cr, Zn

paints, inks and glues manufacturing, te
finishing, leather tanning and other use

solvents
2D3h Printing Includes emissions from solvents in prin Tier 1/ Tier 3 NG, NMVOC, NHTSP, CO
houses
2D3i Other solvent Includes emissions from edible and non Tier 2/ TieB NQ, NMVOC, SNH, PMo, TSP,
use edible oil extraction, application of glues Pb Cr, Cu

and adhesives, preservation of wood an
underseal treatment and conservation o

vehicles
2G Other product Emissions from the use of tobacco and 1 Tier 2 NQ, NMVOC, SVH, PM 5, PMg,
use use of fireworks TSP, BC, CO, Pb, Cd, Hg, As, Ci

Ni, Zn, PCDD/PCDF, B(a)p, B(b)
B(K)f, 1(1,2;8d)p, PAHs Total, HCI
PCBs
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NMVOC emissions. The largest share within the
solvent and other product sector was for coating
application at 51.60%, with the others being
domestic solvent use at 23.22%, other solvent use
11.92%, printing 9.75%, chemical products 1.90%,
degreasing 1.37%, other product use 0.13% and
dry cleaning 01 (seé&igured.9).

4.2.2.Quantitative Overview of
NMVOCs

In 2017, the solvent and other product use sector,
which was the largest pollution source of NMVOC
emissions in Estonia, accounted for 30.6% of total

i i i iCi 4.068
Domestic solvent use including fungici 1579
Coating application 2.242 3507

Degreasing r 0%91§0

Dry (:Ieaning| 88675

Chemical productsm9 0.496
Printing 0.080 0.662

2D3h 2D3g 2D3f 2D3e 2D3d 2D3a

- 1.264
a Other solvent us 0.810

© 0.020

9 Other product use 0.009

0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5
NMVOC, kt

= 1990 m2017
Figure4.9 NMVOC emissions by sectors in 1990 and 2017

There has been a slight increase in trends of 1998, the economic growth induced the growing
NMVOC emissions from solvent and other usage of NMVOC containing paints in decorative
praduct use in recent years. Since 1990, NMVOC and industrial coating applications. At the end of
emissions have decreased in the solvent sector 1998, the world was struck by an economic crisis
by 18.7% (séeguret.10). The trend in emissions  that affected the construction sector, resulting in
is determined, in order of importance, by NFR a kiockon effect on the usage of decorative
categories 2D3d (Coating lagadion) and 2D3a coatings. From 2001, the economy began to grow
(Domestic solvent use). The major category again until 2008, when the world suffered its
where an increase in NMVOC emissions has worst ever economic depression, which also
occurred in recent years is the coating application greatly affected the Estonian economy. As a
(NFR 2D3d). The fluctuation of NMVOC emissionsresult, by the year 2010, NMVOGs@mns fell

in the period of 19917 has mostly occurred 43.2% in comparison with 2006 (Sgared.11).

due tothe welfare of the economic state of the In 2011, there was a slight increase in NMVOC
country. The decrease in emissions between emissions by 8.9% compared to 2010, which
1991 and 1993 was due to the renewed meant that the bottom of the emissions was
independence of the Republic of Estonia and the reached, and hencefordathe emissions have
cessation of largscale production that was been started to rise again.

distinctive of the Soviet Union. Betw&88 and
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PERCENTAGE (%)

Figure4.10 The dynamics of NMVOC emissions from the solvent and other product use sector in the period of 1990
2017 (1990 = 100%)

In 2004 and 2005, Est® adopted directives possible positive effect of the legislation did not
1999/13/EC and 2004/42/EC into its legislation, manifest on the graph is because the emissions
but it seems that the economic growth at the time from the point sources, which are calculated more
did not have a significant effect on the decrease precisely by the facilities than the emissions from
in NMVOC emissions, which grew steadily until the diffuse sources, represent only about 20% of

the economic depression. One reasontidy total solvent sectors NMVOC emissions.
10
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m 2D3a Domestic solvent use including fungiad2®3d Coating applications

m 2D3e Degreasing 2D3f Dry cleaning
2D3g Chemical products m 2D3h Printing
m 2D3i Other solvent use B 2G Other product use

Figure4.11 NMVOC emissions from the solvent and other product use sector in the perioe20617990
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Table4.20 NMVOC missions from the solvent and other product use sector in the period @01F9(kt)
YeakNFR 2D3a 2D3d 2D3e 2D3f 2D3g 2D3h 2D3i 2G

1990 4.068 2.242 0.180 0.015 0.496 0.080 1.264 0.020
1995 3.751 2.848 0.077 0.025 0.250 0.126 0.810 0.011
2000 3.629 2.258 0.084 0.050 0.107 0.248 1.115 0.009
2005 1.631 3.842 0.053 0.062 0.125 0.745 1.384 0.013
2006 1.621 4.177 0.073 0.063 0.158 0.658 1.550 0.012
2007 1.612 3.742 0.065 0.054 0.265 0.454 1.199 0.017
2008 1.606 2.815 0.068 0.051 0.314 0.766 1.098 0.007
2009 1.603 2.066 0.036 0.022 0.497 0.206 0.763 0.012
2010 1.600 2.092 0.047 0.012 0.164 0.354 0.423 0.006
2011 1.596 2.600 0.054 0.019 0.313 0.344 0.512 0.009
2012 1.590 2.599 0.058 0.008 0.337 0.456 0.630 0.009
2013 1.584 2.961 0.051 0.039 0.268 0.46L 0.563 0.009
2014 1.579 3.167 0.051 0.041 0.338 0.439 0.551 0.009
2015 1.576 3.179 0.058 0.030 0.179 0.473 0.665 0.009
2016 1.579 3.432 0.075 0.007 0.125 0.479 0.705 0.009
2017 1.579 3.507 0.093 0.007 0.129 0.662 0.810 0.009
Trend 1990
2017, % -61.2 56.4 -48.3 -53.3 -74.0 727.5 -35.9 -55.0
0.1%

= 2G Other product use

= 2D3i Other solvent use

= 2D3h Printing
2D3g Chemical products
2D3f Dry cleaning

= 2D3e Degreasing

= 2D3d Coating applications

Figure4.12 The share of NMVOC emissions in 1990 and 2017 by NFR solvent subcategory codes

and the emissions for diffuse sources are
4.2.3.Methods calculated from the data received and gathered

NMVOC emission estimations from solvent and Mainlyfrom Statistics Estonia using international

other product usare based on several data €mission factors and expert opinions.
sources and methods. Emissions from point Information sources for the NMVOC inventory by

sources are gathered from the Awebed air different subcategories are presented imdbé&

emissions data system for point sources (OSIS) “21together with emission sources inctuded
in the inventory.
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Table4.21 Information sources for the NMVOC inventory in solvents sector
*PS2 point sources

*DSe diffuse sources

*GB- Guidebook

NFR
2D3a

Product group

Personal care,
household cleaning
agents, car care
products, cosmetics
and toiletries,
adhesives and

SNAP

Activity where usec

Activly data

060408 Domestic solvent us Statistics Estonia
(other than paint
application)

NMVOC emission
factors*

DS:
2,59kg/person/year
(19962000, GB2007);
1,2kg/person/year
(since 2005, GB2016,
EFs for the years 260

sealants, 2004 are interpolated
pharmaceutical 060411 Domestic use of  Included under SNAP DS: 1.9% share of the
products pharmaceutical 060408 previous emission
products factors
2D3d Coating application: 060101  Manufacture of Reported by operators PS: facility specific
Solvents in paints automobiles (for the years 2005
2007)
060102 Car repairing Expert estimate for the DS: 720 g/kg paint
whole time series (DS applied (1992006,
reported by operators GB2016, solvent
(PS, since 2006) based), 2002017 IEF
from the PS;
216g/kg paint applied
(19962007, GB2016,
water based), 2008
2017 IEF from the PS
PS: facility specific
060103 Construction and  Statistics Estonia and DS: 230 g/kg of paint
buildings expert estimate (19902017, GB2016,
solvent based); &gkg
of paint applied (1990
2017, GB2016, water
060104 Domestic use Statfstics Estonia and based); 149.5 g/kg of
expert estimate paint applied (1990
2017, calculated as a
average of SB and W
emission factors)
060105 Coil coating Reported by operators PS: facility specific
(since 2012)
060106 Boat building Reported by operators PS: facility specific
(since 2000)
060107 Wood coating Reported by operators PS: facility specific
(since 1993)
060108 Other industrial pain Reported by operators PS: facility specific
application (since 1990)
060109 Other noindustrial  Included in 060103 an NA
paint application 060104
2D3e Degreasing: Solvent 060200 Degrasing (vapour Statistics Estonia DS: 71@/kg cleaning
in products and cold cleaning) products in
combination with the
abatement efficiencie:
(GB2016)
060201 Metal degreasing  Reported by operators PS: facility specific
(regarded as vapour (since 2001)
cleaning)
060203 Electronic Reported by operators PS: facility specific
components (since 2000)
manufacturing
060204  Other industrial Reported by operators PS: facility specific

cleaning

(since 2001)
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Product group SNAP Activity where usec Activly data NM\]{;%?STISSIM
2D3f Dry cleaning: 060202 Drycleaning Statistics Estonia; DS: 40@/kg solvent
Chlorinated solvents reported by operators use (GB2016)
in products (since 2002) PS: facility specific
2D3g Solvents in chemical 060300 Chemical products Aggregated emissisn PS: facility specific
products manufactur manufacturing or  for the whole SNAP
and processing processing 0603**, reported by
operators (1992005)
060301 Polyester processini Not relevant NA
060302  Polyvinylchloride Not relevant NA
processing
060303 Polyurethane Reported by operators PS: facility specific
processing (since 2006)
060304 Polystyrene foam  Reported by operators PS: facility specific
processing (since 2006)

060305 Rubber processing Reported by operators PS: facility specific
(since 2006)
060306 Pharmaceutical Not ircluded NA
products
manufacturing
060307 Paints manufacturin Reported by operators PS: facility specific
(since 2006)
060308 Inks manufacturing Reported by operators PS: facility specific

(20072010)
060309 Glues manufacturing Reported by operators PS: facity specific
(20062014)
060310 Asphalt blowing Not occurring NO
060311 Adhesive, magnetic Not included NA
tapes, films and
photographs

manufacturing

060312 Textile finishing Reported by operators PS: facility specific
(since 2006)

060313 Leather tanning Reported by operators PS: facility specific
(since 2006)

060314  Other Reported by operators PS: facility specific
(since 2006)
2D3h Printing ink and 060403  Printing industry Statistics Estonia; DS: 50@/kg ink
solvents in printing reported by operators (GB2016);
houses (since 201) PS: facility specific

2D3i Other solvent use 060400 Other use of solveni Aggregated emissions PS: facility specific
and related activities for the whole SNAP
0604**, except 06040!
reported by operators

(19901999)
06044 Glass wool enductic Not included NA
060402 Mineral wool Not included NA

enduction
060404 Fat, edible and non Emissions reported by PS: facility specific
edible oil extraction operators (since 2002
activity data is not

available
060405 Applicéion of glues Statistics Estonia; DS: 78@/kg adhesive:
and adhesives reported by operators (19962000, GB2009);
(since 1990) 522 g/kg adhesive

(since 2005, GB2016,
EFs for the years 260
2004 are interpolated
PS: facility specific
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NMVOC emission
factors*
060406 Preservatio of wood Reported by operators PS: facility specific
(since 2000)
060407 Underseal treatmen Eurostat (1992004;  DS: see Chapter

Product group SNAP Activity where usec Activly data

and conservation of since 2005 any 4.2.11.2 subparagrapt
vehicles occurring emissions a 5
considered negligible)
060409  Vehicles dewaxing Not included NA
(emissions are
negligible)

060412 Other (preservation Reported by operators PS: facility specific
pg!tffet- (since2000)
2G Other product use 060601 Use of fireworks Statistics Estonia NA
060602 Use of tobacco Statistics Estonia DS: 4.84g/Mg
tobacco (GB2016)

060603 Use of shoes Not included NA
060604 Other Not included NA

Emissions, other than NMVOC, are taken from the { Actvity or technological process by the SNAP
OSIS database (reported by operators and are activity codes where the reported chemical
facility specific), except emissiongont has been used;
fluorescent tubes, fireworks and tobacco use, | The annual consumption of solvent or solvent
where Tier 2 emission factors are taken from the containing mixture (i.e. paint, varnish,
EMEP/EEA Guidebook 2016. adhesive or other chemical) in tonnes per year;
1 Emissions of pollutaby the used solvent or
solvent containing mixtué& CAS number,
name of the substance, NMVOC emission in
tonnes per year;
The number of a source of pollution on a plan
or map of the facility.

The facilities that are obliged to have an ambient
air pollution permit or IPPC permit, submit their
annual air emissions and atfiviata into OSIS
database by point sources. The ambient air
pollution permit is required for facilities where
total NMVOC emissions are more than 0.5 tonnes
per year.

The data collected in the annual air emissions 4.2.4.Uncertainty

report for the solvent use are:

An uncertainty analysis was carried out to the
year 2015 inventory. The uncertainty in the
emission factors for NMVOC from solvent and
other product use is estimated in the range from

i Classe solvent, varnish, adhesive, paint or
other chemicals that do not fall into any other
previously named categories, such as

hardeners, stains, resins, etc.; 20% to 100%, for N@d SE50%, for ammonia

1 Typee water based (WB) or solvent based ang particulates 5000%; in the activity data in
(SB); the range from 2% to 3%hcertainty estimates

I Total NMVOC content of the used chemical in oy solvent and other product use are given in
mass%; Table4.22

Table4.22 Uncertainties in solvent and other product use sector

Share in total
emission, %

Trend uncertainty 199(

Pollutant Emission, 2Iy¥ Unit 2017, %

Uncertainty, %

NQ 0.003414 kt 0.010 0.01% 0.0003%
NMVOC 5.218813 kt 23.460 9.33% 2.36%
SQ 0.001424 kt 0.004 0.002% 0.0003%
NH 0.010505 kt 0.102 0.05% 0.01%
PM s 0.073476 kt 0.797 040% 0.13%
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Share in total Trend uncertainty 199(

Pollutant Emission, 217 Unit e, Uncertainty, % 2017, %
PMo 0.096088 kt 0.691 0.35% 0.11%
TSP 0.115668 kt 0.587 0.26% 0.02%
CcO 0.106558 kt 0.077 0.04% 0.01%
Pb 0.367648 t 1.079 0.54% 0.09%
Cd 0.010519 t 1.309 0.66% 0.07%
Hg 0.004939 t 0.841 0.49% 0.07%
PCDD/F 0.000182 g FTEQ 0.004 0.01% 0.002%6
B(a)p 0.000202 t 0.009 0.02% 0.02%
B(b)f 0.000082 t 0.003 0.01% 0.01%
B(k)f 0.000082 t 0.006 0.01% 0.01%
1(1,2,%d)p 0.000082 t 0.005 0.01% 0.01%
HCB NA kg NA NA NA
PCB NA kg NA NA NA

domestic use. This category does not include the
use of decorative paints, which is covered under
NFR 2D3d coating applications.

4.2.5.Domestic Solvent Use
Including Fungicides (NFR
2D3a)

The prodcts sold for public use can be divided

4.2.5.1 Source Category Description into a number of categories presented in the
Table4.23.

Emissions occur due to the evaporation of
NMVOCs contained in the products during their

Table4.23 Description of the product categories used in the NFR paig8a

Category Description

Cosmetics and Products for the maintenance or improvement of personal appearance, health or hygiene.

toiletries

Household (cleaning Products used to maintain or improve the appearance of household durables.

products

Constration/DIY Products used to improve the appearance or the structure of buildings such as adhesives ar
remover. This sector would also normally include coatings; however these fall outside the sc
chapter and are therefore omitted.

Car cargroducts Products used for improving the appearance of vehicles to maintain vehicles, or winter prodi
as antifreeze.
Pesticides Pesticides, such as garden fungicides, herbicides and insecticides, and household insecticic

may be considerex consumer products. Most agrochemicals, however, are produced for ag!
use and fall outside the scope of this chapter.

Pesticides such as garden herbicides and products the NMVOC will be lost mainly in
insecticides and household insecticide sprays wastewater.

may be considered as consumer prisdiidost
agrochemicals, however, are produced for
agricultural use and fall outside the scope of this
sector. Domestic use of pharmaceutical products
and emissions of other pollutants, such as
mercury (Hg), are also included in this category.

In 2017, NMVOC emissions from the NFR 2D3a
sector decreased by 61.2% compared to the year
1990.

4.2.5.2. Methodological Issae
For most praatts, all of the NMVOC will be  The Tier 1 default method uses a single emission

emitted into the atmosphere. However, in some factor expressed on a gEarson basis to derive
an emission estimate for the activity by
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multiplying the emission factor with the

population of the country.

Tier 1 emission factor is used for calculations
The following equation is applied:

Epollutant: ARroductionX E Eollutant
where

Evolutant= the emission of the specified pollutant;
ARyoduction= the activity rate for the population;
ERoiutan= the emission factor for this pollutant.

At the momenthere is no detailed information

about the use of domestic solvent products in
Estonia, thus the EMEP/EEA Air Pollutant
Emission Inventory Guidebook 2016 (Chapter
2.D.3.a Domestic solvent use including

Although the EMEP/EEA Guidebook 2016
provides s@alled Tier 2b emission factors for
NMVOC emission calculations using population
as actity data, it is recommended that those
emission factors are to be used only then, when
the product statistics for the use of Tier 2a
approach is not complete in terms of the product
types covered by domestic solvent use.

Table 4.24 presents the EMEP/EEA Guidebook
2016 default Tier 2b emission factors for NFR
source category 2D3a for NMVOC by the four
main subcategories: household products, car
care products, cosmetics and toiletries,
DIY/buildings in addition to phaceutical
products and other various products and a Tier 2
emission factor for calculating Hg emissions

fungicides, Table 3.1 on Page 8) Tier 1 NMvocfrom the use of fluorescent tubes. For those

emisson factor 1.Xg/capita is used to calculate

Tier2b emission factors the share for different

NMVOC emissions from the NFR sector 2D3a for Product categories has been calculated and those

the years 2005 and onward.

sharesare being used to divide NMVOC emission,
using Tier 1 emission factor, between different
product types covered in the Guidebook 2016.

Table4.24 Tier 2 emission factors for NFR source category 2D3a donodstictsise including fungicides

Source category

Pollutant

Tier 2 . Share, EFs to Tie
Unit

EFs % 1 i

Domestic solvent use including fungicides, total G NMVOC 2,462 g/person 100.0 1,200 g/person
Household products (aerosol) NMVOC 200 g/person 8.1 97 g/person
Household (cleaning) produgerosols NMVOC 201 g/person 8.2 98 g/person
Household (cleaning) produgtsonaerosols NMVOC 252 g/person 10.2 123 g/person
Car care produ&aerosol NMVOC 161 g/person 6.5 78 g/person
Car are producg nonaerosol NMVOC 303 g/person 12.3 148 g/person
Cosmetics and toiletri@saerosol NMVOC 355 g/person 14.4 173 g/person
Cosmetics and toiletri@nonaerosol NMVOC 494  g/person 20.1 241 g/person
DIY/building® adhesives NMVOC 76 g/person 3.1 37 g/person
DIY/building® paint thinner NMVOC 205 g/person 8.3 100 g/person
DIY/building® paint and varnish removers, solvents NMVOC 68 g/person 2.8 33 g/person
DIY/building® sealants, filling agents NMVOC 23 g/peron 0.9 11 g/person
Pharmaceutical products (SNAP 060411) NMVOC 48 g/person 1.9 23 g/person
Pesticides NMVOC 76 g/person 3.1 37 g/person

Domestic solvent use including fungicides (fluorescentt  Hg 5.6 mglperson --

NMVOC emissions for geal99@000 are
calculated using EMEP/Corinair

in 1990s when high NMVOC containing products

Emission were poduced and used. The emission factors

Inventory Guidebook 2007 Tier 1 default emission for years 2062004 are interpolated gradually:

factor for domestic solvent use 2.59 kg/capita,
because it describes probably better the situation

Return to the Table of Contents

1 200122.312 kg/capita,
1 20022 2.034 kg/capita;

178



Estonian Informative Inventory Report 2019

1 20032 1.756 kg/capita,
1 20042 1.478 kg/capita.

Table4.25NMVOC and Hg emissions from domestigesbluse (other than paint application) and the population

of Estonia in the period of 192017

NMVOC emissions by domestic solvent use categories, kt

Household Household
(cleaning) (cleaning)

Population, | Household

Car care

Car care

4.2.5.3. Activity Data and Results

The basic activity statistics forngsithe Tier 1
emission factor are national population figures
obtained from the Statistics Estonia (Sekle
4.25).

Cosmetics ani Cosmetics an

min. inhab. products ! . product:  product:non toiletries: toiletries: non
(aerosol) PUEGIEEE [ M (e aerosol aerosol aerosol aerosol
aerosols aerosols

1990 1.571 0.330 0.332 0.416 0.266 0.501 0.587 0.816
1995 1.448 0.305 0.306 0.384 0.245 0.462 0.541 0.753
2000 1.401 0.295 0.296 0.371 0.237 0.447 0.523 0.728
2005 1.359 0.132 0.133 0.167 0.107 0.201 0.235 0.327
2006 1.351 0.132 0.132 0.166 0.106 0.199 0.234 0.325
2007 1.343 0.131 0.132 0.165 0.105 0.198 0.232 0.223
2008 1.338 0.130 0.131 0.164 0.105 0.198 0.232 0.322
2009 1.336 0.130 0.131 0.164 0.105 0.197 0.231 0.322
2010 1.333 0.130 0.131 0.164 0.105 0.197 0.231 0.321
2011 1.330 0.130 0.130 0.163 0.104 0.196 0.230 0.320
2012 1.325 0.129 0.130 0.163 0.104 0.196 0.229 0.319
2013 1.320 0.129 0.129 0.162 0.104 0.195 0.228 0.318
2014 1.316 0.128 0.129 0.162 0.103 0.194 0.228 0.317
2015 1.313 0.128 0.129 0.162 0.103 0.194 0.228 0.317
2016 1.316 0.128 0.129 0.162 0.103 0.194 0.228 0.317
2017 1.316 0.128 0.129 0.162 0.103 0.194 0.228 0.317

Table 4.25 continues

NMVOC emissions by domestic solvent use categories, kt
DIY/building: Pharma
DIYlbui_Iding: DI\_(/buiI_ding: p:::;;r':d SE;T%"%‘F{% ::)l:jtllgls Pesticides Total (SNAP| Fluorescent
adhesives  paint thinner 060408)

removers, agents (SNAP

solvents 060411)
1990 0.126 0.339 0.112 0.038 0.079 0.126 4.068 8.795
1995 0.116 0.312 0.104 0.035 0.073 0.116 3.751 8.109
2000 0.112 0.302 0.100 0.034 0.071 0.112 3.629 7.847
2005 0.050 0.136 0.045 0.015 0.032 0.050 1.631 7.610
2006 0.050 0.135 0.045 0.015 0.032 0.050 1.621 7.564
2007 0.050 0.134 0.045 0.015 0.031 0.050 1.612 7.520
2008 0.050 0.134 0.044 0.015 0.031 0.050 1.606 7.495
2009 0.049 0.133 0.044 0.015 0.031 0.049 1.603 7.480
2010 0.049 0.133 0.044 0.015 0.031 0.049 1.600 7.466
2011 0.049 0.133 0.044 0.015 0.031 0.049 1.596 7.446
2012 0.049 0.132 0.044 0.015 0.031 0.049 1.590 7.421
2013 0.049 0.132 0.044 0.015 0.031 0.049 1.584 7.393
2014 0.049 0.131 0.044 0.015 0.031 0.049 1.579 7.369
2015 0.049 0.131 0.044 0.015 0.031 0.049 1.579 7.354
2016 0.049 0.131 0.044 0.015 0.031 0.049 1.579 7.369
2017 0.049 0.131 0.044 0.015 0.031 0.049 1.579 7.368
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4.2.5.4. SourceSpecific QA/QC and solvents and 50%lg&ls. In addition, more solvent
- may be added to further dilute the paint before
Verification application. High solids and water based paints

both contain less organic solvent, typically less

Nomal statistical quality checking related to the h5n 30%, while powder coatings and solvent free
assessment of magnitude and trends is carried |iquid coatings contain noleent at all.

out. Calculated emissions are compared to the
previous years in order to detect calculation The most important pollutant released from

errors. painting activities is NMVOC. Particulate matter
can also be emitted where spraying is used as an
4.2.5.5. SourceSpecific Planned application technique; however, many spraying

operations are carried out in spray booths fitted
with some type of particulate arrestment device.
As mentioned earlier, heavy metal compounds
used as pigments could be emitted into the air;
however, no emission factors are available.

Improvements

There is an ongw investigation for acquiring
detailed activity data from the Statistics Estonia
so that it is possible to use a Tier 2 methodology
for emission calculations, but it is not certain, that Due to the wide range of paint applications and
those emissions could be reported during the the even larger number ddint formulations
2020 submission. available, there must be considerable scope for
uncertainty in emission factors. Due to
developments in paint formulation, the emission
4.2.6.Coatng Application (NFR factors may-only be valid.fo.r a short period.
Therefore, improved emission factors are
2D3d) especially redued for controlled processes.

4.2.6.1. Source Category Description Another aspect is the variation of paint types. This

requires good activity data, which may not be
The use of paint is a major source of NMVOC present, particularly with the increasing use of
emissions; they comprise about 9% of total alternatives to high solvent paints.

NMVOC emissions in the CORINAIR90 inventory. o )
This number may have changed over time, but it BY 2017, NMVOC emissions from this skatb

is certain tht paint use is still one of the main  Increased by 56.4% compared to 1990.

sources of NMVOC. The use of paints is generally Coating application is divided into three major
not considered relevant for emissions of categories:

particulate matter or heavy metals and POPs.
1) Decorative coating application;
Most paints contain organic solvent, which must 2y |nqustrial coating application;

be removed by evaporation after ghmt has 3) Other coating application.

been applied to a surface in order for the paint to

esz!ps!{dvsft/! Vomftt ! dgcgrativescoating ppplicatigovigy jrefessitas t d p wf
or destroyed, these solvents can be considered to twosubcategories of paint application:

be emitted into the atmosphere. Some organic
solvent may be added to coatings before
appliation, which will also be emitted. Further
solvent used for cleaning coating equipment is This category refers to the use of paints for
also emitted. architectural  application by construction

) ) ] ) enterprises and professional painters.
The proportion of organic solvent in paints can

vary considerably. Traditional solvent based § Paint application: dastic use (SNAP activity
paints contain approximately 50% organic 060104)

9 Paint application: construction and buildings
(SNAP activity 060103)
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This category refers to the use of paints for
architectural or furniture applications by private
consumers. It is good practice not to include
other domestic solvent use. However, it is
sometimes difficult to distinguish tween
solvents used for thinning paints and solvents
used for cleaning.

Industrial coating applicatiodescribes the
following sufzategories of paint application:

1 manufacture of automobiles (SNAP activity
060101);

car repairing (SNAP activity 060102);

col coating (SNAP activity 060105);

boat building (SNAP activity 060106);

wood (SNAP activity 060107) and

other industrial paint application (SNAP
activity 060108).

=A =4 =4 =4 =

Most of the subategories are expected to be
covered by air pollution or IPPC permits.iiyie o
sector not expected to be fully covered by air
pollution permits is car repairing.

Other coating applicati®NAP activity 060189
other norndustrial paint application) refers to
the use of high performance protective and/or
anti corrosive paintgplied to structural steel,
concrete and other substrates together with any
other norndustrial coatings not covered by any

pgl!uif!puifs! TOBQ! dpeft!eftds
tfdujpo/!

bggmj dbuj pot U!
coatings for offshore drilling riggoquction
platforms and similar structures as well as road
marking paints and ndecorative floor paints.
Most paint is appliedditu by brushing, rolling or
spraying, although a significant proportion of
newconstruction steelwork may be coated in
store.

It is estimated that this sector is not very
important and emissions are estimated with
decorative coating application because it is very
complicated to distribute paint use between
decorative coating and other coating application
activities.
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4.2.6.2. Methodological Issues and Activity
Data

The quantity of paints and lacquers used in total
in Estonia is estimated through the data that has
been collected by Statistics Estonia (from the
year 1995), and from the OSIS air emissions
database for point souscérom the year 2006).
The amounts of coatings used are distinguished
between solvent and wabased paints, which
means that a Tier 2 methodology has been
applied for diffuse sources and a Tier 3
methodology for point sources.

The production data is leated from Statistics
Estonia using the following combined
nomenclature (CN) codes: 3208 (schased),
3209 (watebased), and 3210.00.10 and
3210.00.90 (other paints and varnishes). The
corresponding PRODCOM codes for import and
export details are 20.12.00, 20.30.11.00,
20.30.22.13, and 20.30.22.15. Information which
is related to imports and exports is not available
for the years 1991P94; therefore, these
amounts were calculated using the change in
current prices at that time in the industrial
production of chemicals and chemical products.

The equations for calculating the amounts of
coatings used is:

AReqsA ARper S B PRt my o 1 ¢ |
where:

ARseq= the amount of coatings used
ARmnport= the amount of imported coatings
ARypor= the arunt of exported coatings
ARyoductior= the amount of produced coatings

As there is no information on stock data for the
end of the year, it is assumed that all coatings
have been used in the specific year.

When it comes to calculating emissions from
diffuse sources, the activity data which was
reported by facilities into the OSIS database has
been subtracted from data collected by Statistics
Estonia. Detailed activity data (involving class and
type of chemical) for point sources in the OSIS
database hasden available since 2006. The
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share of paint used in point sources against the submitted into the CollectER database by an
entire amount of paint used in Estonia comprises ESTEAir specialist, but they are also based on
between 4.5% in 2006 up to 26.8% in 2017. This ispaper reports which have been received from
due to the fact that, over time, more solvent users facilities.

were being permitted amauks to that they have
an annual reporting obligation. Emissions without
activity data for the period of 199®9 are
received from facilities via paper reports;

Table 4.26 provides an overview of emission
factors used in calculating NMVOC emissions
from coating applicationtadties.

emissions for the period of 2&WD5 were

Table4.26. Emission factors used to calculate NMVVOC emissions from coating applications (NFR 2D3d)

*PS- point sources

*SB- solvenbased

*DS-diffuse sources *WB- waterbased
*GB- guidebook
SNAP SNAP name Cr_:_?rglecal Value Unit Tier Source Comment
PS: to reverse
glkg GB2016, Chapter 2.D.3.d gﬁ:‘;‘:}'s:: g;e
060100 Paint application Alltypes 400 paint 1 Coating applications; . di
applied Table 2 coatings used in
the 199€2005
period
DS: for the years
199G62006. For
. S a/kg GB2016, Chapter 2.D.3.d
060102 Paln_t gppllcatlon. car SB 720 paint 2 Coating applications; 2007 and onwards
repairing . annual IEFs from
applied Table 37 .
point sources are
applied.
GB2016, Chapter 2.D.3.d
Coating applications; .
Table 37 in combination with DS: fothe years
. 199G62007. For
Paint application: car g/kg Table aL.7; Abetment 2008 and onwards
060102 - ' WB 216 paint 2 efficiency is taken for b
reparing . . L0 . annual |IEFs from
applied Substitution with .
- X . point sources are
dispersion/emulsion, water aoolied
based and high solids paint: pplied.
(Efficiency 70%)
Paint application: o/kg GB2016, Chapter 2.D.3.d .
060103 construction and SB 230 paint 2 Coating applications; I.DS' for t_he whole
. . time series
buildings applied Table 24
GB2016, Chapter 2.D.3.d
Coating applications;
Table 34 in combination with
Paint application: a/kg Table 317; Abetment .
060103 construction and WB 69 paint 2 efficiency is taken for Erﬁéfgértir;i whole
buildings applied "Substitution with
dispersion/emulsion, water
based anthigh solids paints”
(Efficiency 70%)
DS: for the whole
Other paints time series.
Paint application: paints g/kg Expert estimate;
. and . Average taken from the surr
060103 construction and . 149.5 paint 2 calculated as an
. varnishes - of 230 g/kg and 69 g/kg
buildings (SB: WB) applied average of SB anc

WB emissions
factors.
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Chemical

SNAP SNAP name Type Value Unit Tier Source Comment
Paint application: g/kg GB2016, Chapter 2.D.3.d .
060104 domestic use (except SB 230 paint 2 Coating applications; Eniéfsoértizz whole
060107) applied Table &
GB2016, Chapter 2.D.3.d
Coating applications;
Table & in combination with
Paint application: g/kg Table 3L7; Abetment .
060104 domestic use (except WB 69 paint 2 efficiency is taken for lijriéfs;rti: whole
060107) applied "Substitution with

dispersion/emulsion, water
based ad high solids paints'
(Efficiency 70%)

DS: for the whel

Other paints time series.

Paint application: and o/kg Average taken from the sur Expert estimate;
060104 domestic use (except . 149.5 paint 2 9 calculated as an
varnishes ) of 230 g/kg and 69 g/kg
060107) . applied average of SB anc
(SB; WB) e
WB emissions
factors.
Decorative coating application professional painters and construction

. : o companies.
A decorative coating application (SNAP 060103

and 060104) only encompasses NMVOC As aresult of discussions, it is estimated that up
emissions from diffuse sources. The paint used to 60% of paint can be assigjne professional

for adecorative coating application is estimated painters and the remaining 40% to private
in the following way: customers.

Paint used for decorative coating application = The EMEP/EEA Guidebook 2016 Tier 2 emissions
Total paint use@lPaint used by all point sources factors (seeTable4.26) are used for NMVOC
2Paint used in car repairs (diffuse sources) emission calculations. The general equation is:

In order to divide paint between these group BumvocE ARseaX ERmvoc technology
paint production companies and construction
stores were contacted. The main paint production
companies, some of which have no direct sales Fywoe= NMVOC emissions
department, were not able to answer this
guestion.

where:

ARseq = the amount of coatings used in diffuse

sources
In addition, interviews conducted in large

construction storeevealed that: ERmvoc ecnoogy the emissions factor for this

technology and NMVOC
1. sales divisions by company and private

customer depends upon the marketing
policy of the store,

Tier 2 emission factors for solvbased paints

are taken from th&ables 31 and & of the

EMEP/EEA Guidebook 2016, from the chapter

2. achange in the division between 1995 and { 3/ E/ 4/ e! Dpbuj oh! bggmj dbu
2017 also depends upon the marketing for wateiased paints are calculated from the
policy, and emission factors for solvemased paints using

the abatement efficiencies default valu@0éb

which is shown in Tabld 3 and which describes

the rate of substitution for solvbased paints

with watetbased paints, calculated as follows:

3. in the years 20€007, an increase in paint
use was caused mainly by a rapid increase
in developments and construction; the
increased use of paint was caused mainly by
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230 g/kg paint applied x (100P@%) = 69 g/kg
paint appliedrhe emission factor for other paints
and varnishes where it is impossible to
distinguish between solvent and wateed
products, when it comes to the amount of paint
used, has an average emission factor calculated
as follows(230 g/kg paint applied + 69 g/kg paint
applied) / 2 = 149.5 g/kgmiaappliedEmission
factors are applied for the entire time series and,
bu! uif!npnfou-!tuifz!ep
impact that EU Directive 2004/42/EC has had
when it came into force on 1 January 2007. This
is most especially valid for the time pldvigfore
2007, when VOC content in decorative and vehicle
refinishing paint products was not regulated and
NMVOC emissions from the use of those
products was probably higher.

Industrial coating application

Industrial coating application mostly covers
polltant emissions from point sources and,
therefore, is considered to be as a Tier 3
methodology. To a small degree, industrial
coating application also includes diffuse sources
emissions from car repairs. There is no statistical
information regarding the ammb of paint used

for car repairs. Therefore expert opinion was
tpvhiu!gspn!blsfqgsftfoubuj
the Association of Estonian Automobile Sales and
Maintenance Companies.

The expert opinion in question was supplied by
Benefit AS, whichtise leading car body and car
paint shops technology and materials supplier in
Estonia. The total amount of paint used for car
ailrjs !in lIJE tolni? i§ 3Sti6n8t§)d!tobh%v% rbs%n cf)rcl)Jn].
tonnes in 1990 to 218.8 tonnes In 2017. As
this is a rough estimate, thenaal growth is
estimated to be equal. The EMEP/EEA Guidebook
2016 Tier 2 emission factors are used for diffuse
sources: 1) for solvelmased paints for the 1990
2006 period; 2) for watmsed paints for the
199062007 period. For subsequent period, ithplie
emission factors (seeable4.27) are applied for
emission calculations from diffuse sources.

re
0
10

Precisely how much paint has been used by all the
permitted companies between 1990 and 2005 is
unknown. Therefore, a eme calculation is
carried out by applying the EMEP/EEA Guidebook
2016 Tier 1 NMVOC emission factor of 400 g/kg
paint applied for industrial coating application.

Table4.27Implied emission factors from pbsources for solvent and wabersed refinishing products in car repair
coating applications (g/kg paint applied)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
WB 181 255 234 76 110 113 114 133 151 143
SB 569 443 448 341 349 332 364 421 449 456 453
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mmmm Consumption of coating materials in decorative coating application
= Consumption of coating materials in industrial coating application
=== NMVOC emissions from decorative coating application

NMVOC emissions from industrial coating application

Figure4.13 The consumption of coating materials and NMVOC emissions from decorative and industrial coating
applications in the period of 199017

The huge drop in industrial paiabsumption Soviet Union. A hugestrecturing took place in
and NMVOC emissions in 1992 ksgered.13) industry, and many of the large enterprises went
was due to the renewed independence of the bankrupt and were shut down due to inefficient
Estonian Republic and the cessation of-large operation.

scale production which was distinctive of the

Table4.28 NMVOC emissions and the consumption of coating materialseconative paint application by SNAP
codes in the period of 192017 (kt)

060103 060104
Activity data Activity data
1990 0.354 1.734 0.236 1.156
1995 1.108 6.034 0.739 4.023
2000 1.041 7.674 0.694 5.116
2005 1.854 11.563 1.236 7.709
2006 1.959 11.881 1.306 7.921
2007 1.626 11.205 1.084 7.470
2008 1.120 6.941 0.747 4.628
2009 0.876 5.598 0.584 3.732
2010 0.913 6.067 0.608 4.044
2011 1.071 6.869 0.714 4.579
2012 0.987 6.299 0.658 4.199
2013 1.136 7.533 0.757 5.022
2014 1.23 8.291 0.835 5.527
2015 1.199 8.096 0.799 5.398
2016 1.270 8.645 0.847 5.763
2017 1.247 8.829 0.832 5.886
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Table4.29NMVOC emissions and consumption of coating materials from industrial paint appfcaN&\P codes
in the period of 1998017 (kt)

SNAP 060100 060101 060102 060105 060106 060107 060108
1990 1575 4.229 NA 0.052 0.100 IE 0.025 0.063
1995 0.795 2.135 NA NA 0.063 0.122 NA NA IE IE 0.047 0.119 0.094 0.236
2000 - - NA NA 0075 0.144 NA NA 0.117 0.292 0.119 0.298 0.211 0.528
2005 - -~ 0.002 0.004 0.086 0.166 NA NA 0.131 0.329 0.184 0.459 0.350 0.874
2006 - - 0.003 0.006 0.088 0.168 NA NA 0.171 0505 0.400 0.883 0.250 0.650
2007 - -~ 0.002 0.002 0.089 0.147 NA NA 0.357 1.126 0.437 1.191 0.147 0.659
2008 - - NA NA 0074 0182 NA NA 0335 1.024 0.369 1.188 0.170 1.050
200 - - NA NA 0061 0.186 NA NA 0.160 0.477 0.299 1.362 0.084 0.343
2010 - - NA NA 0052 0192 NA NA 0157 0.575 0.239 1.526 0.122 0.730
2011 -- - NA NA 0044 0196 NA NA 0.135 0.470 0.448 2.056 0.187 0.938
2012 -- - NA NA 0052 0.207 0.002 0.005 0109 0.385 0.527 2.723 0.263 1.193
2013 -- - NA NA 0068 0.220 0.011 0.021 0.117 0.385 0.567 3.158 0.304 1.257
2014 - -- NA NA 0081 0.234 0.013 0.024 0.101 0.355 0.589 3.228 0.295 1.259
2015 -- - NA NA 0084 0.336 0.010 0.018 0.087 0.264 0.655 3.539 0.345 1.396
2016 -- - NA NA 0107 0.469 0.008 0.014 0.083 0.303 0.672 3.776 0.444 1.978
2017 - - NA NA 0115 0.289 0.011 0.021 0.079 0.342 0.664 4.405 0.559 1.775
NMVOC emissions presented inTthiele4.29 previous years in order to detect calculation

are collected from point sources. Emissions for errorserrors in the reported data or in allocation.
the period of 1990999 are received from The reasons behind any fluctuation in the
facilities on paper reports; emissions for the emission figures are studied. The data reported
period of 200Q005 were submitted into the  and entered into the OSIS database by operators
CollectER database by an ESTEA air specialist,are firstly checked by specialists from the
but they are also based on thegper reports Estonian Environmental Bband then by the
received from facilities. Since 2006 detailed specialists in the Estonian Environment Agency.
emissions and activity data are reported

electronically by facilities directly into the OSIS 4.2.6.4. SourceSpecific Planned

database. Improvements

For some years the coating application sector

also includes fine and uifiiae particulatenatter Some corrections and recalculations of the
emissions which are collected from the Osls NMVOC emissions from the point sources for the

point sources database. years 1990999 altre.planned. Primarily, they will
_ . _ conern the emissions currently under SNAP
Information on which sectors include the (060100, which need to be distributed under the

condensable component of iPihd PMs can correct SNAP code. Also, the emissions under the
cflgpvoe!jo!Bqgqfoejy! 2SNAPVcHIBSPTBEA7IaAd (6E108Drédd P BeP O !
Dpoefotbecmf!jo! QN{/ revised for that period.

4.2.6.3. SourceSpecific QA/Q and
Verification 4.2.7.Degreasing (NFR 2D3e)

Normal statistical quality checking related to the
assessment of magnitude and trends is carried

out. Calculated emissions and emission data The metalworking industries are the major users
from the OSIS database are compared to the qf solvent degreasing. Solvent degreasing is also

4.2.7.1. Source Category Desaopt
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used in industries such as printing and in the Cold Cleaning
production of chemicals, plastics, rubber, textiles,
glass, paper, and electric power. Also, repair
statiors for transportation vehicles use solvent
cleaning on occasion. Therefore, a wide range of
activities is covered.

The two basic types of cold cleaners are
maintenance and manufacturing. Cold cleaners
are batch loaded, nboiling solvent degreasers,
usually providing the simplest and least
expensive method of metal cleaning.
The contribution of metal degreasing to total Maintenance cold cleanease smaller, more
NMVOC emissions (including natural sources) is numerous, and they generally use petroleum
about 1.8% in CORINAIR countries (CORINAIRsolvents as mineral spirits (petroleum distillates
1990 mventory). In addition, metal degreasing and Stoddard solvents).

could be a significant source of hydrofluoro
carbons (HFCs) and perfluorocarbons (PFCs)
(ETC/AEMCITEPARISOE, 199Y.

Cold cleaner operations include spraying,
brushing, flushing, and immersion. In a typical
maintenance cleaner, dirty tpaare cleaned
Metal degreasing by using organic solvents takes manually by first spraying and then soaking in the
place in either open top or closed tanks. Jére o tank. After cleaning, the parts are either
top tanks, however, have been phased out in the suspended over the tank to drain or are placed on
European Union due to the Solvent Emissions an external rack that directs the drained solvent
Directive 1999/13/EC. Only small facilities which back into the cleaner. The cover is intendaal to
use no more than 1 or 2 tonnes of solvent per year closed whenever parts are not being handled in
(depending on the risk profile of the solvent) are the cleaner. Typical manufacturing cold cleaners
still pemitted to use open top tanks. Closed tanks vary widely in design, but there are two basic tank
offer much better opportunities for the recycling designs: the simple spray sink and the dip tank. Of
of solvents. these, the dip tank provides more thorough
cleaning through immersion, and often the
cleaning efficiency is improved by agitation. Small
cold cleaning operations may be numerous in
urban areas.

In 2017, NMVOC emissions from this sector had
decreased by 48.3% in comparison to the year
1990.

Vapour Cleaning _
4.2.7.2. Methodological Issues
The most common organic solventsviquour

cleaning are: The EMEP/EEA Guidebook 2016 Tier 2 emission
factor 710 g/kg cleaning products fo bpen

top degreaser is used for NMVOC emission
calculations taking into account the penetration
of different technologies and replacing the
technologyspecific emission factor with an

The use of chlorofluorocarbons (CFC) in the past abated emission factor as given in the formula:
is now displaced by HFCs or PFCs. The use of
1,1,%richloroethane (TCA) has been banned

sinee the Montreal Protocol and replaced by TRI. where,
Further details of the calculation of the emissions

can be found in the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories. The

application of MC, PER and TRI normally requires
a closed cleaning machin

1 methylene chloride (MC);
1 tetrachloroethylene (PER);
9 trichloroethylene (TRI);

1 xylenes (XYL).

EEechnoIogy,abateE (1 c babate() X E[T_echnology

ERechnology.abated= €mission factor for specific
technology taking into account the abatement
efficiency;

Pavated= abatement efficiency;

M1 ETC/AEMCITEPARIOSE (1997). Selected nomenclature for air pollution for Corinair94 inventory (SNAP 94), version 0.3 (draft).
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ERecnnoogy = emission factor for specific Semi opetop degreaser,
technology. I Sealed chamber system using chlorinated
. . . . solvents;
The general equation énission calculations is:

i1 Cold cleaner.
Epotutant= Aloductionk Eboluant As there is no information on emissiorofador
where all of those technologies, it is assumed that the
emission factor for those technologies is the
same as presented in the EMEP/EEA Guidebook
2016 for the opetop degreasers. Thable4.30
below presents usesmission factors and the
reduction efficiencies for degreasing which are
Five different process types (together called taken from the Table23presented in the Chapter
lufdiopmphjftt*!bsflubllBIE/dup!Eddpsy ddj »ihjidiplgh

2016.

Evolutant= the emission of the specified pollutant;
ARyoduction = the activity rate for the paint
application (consumption of paint);

ERoiutane= the emission factor for thislptant.

1 Operop degreaser;
Table4.30 Tier 2 emission faots and abatement efficiencies for degreasing activities

Abatement technology Pollutant  Erecmoioy @/KQ | Efficiency,  ERecnology abated/kg
cleaning product % cleaning product

Openrop degreaser NMVOC 710 0 710
Semi opetop degreaser and good NMVOC 710 25 533
housdeeping

Semi opettop degreaser and good NMVOC 710 85 107
housekeeping with activated carbol

Sealed chamber system using NMVOC 710 95 36
chlorinated solvents

Cold cleaner NMVOC 710 89 78

There is also no information available how
different degreasing process types are stratified
in Estonia, but an expert opinion has been
formed in ESTEA how the penetration of different
technologies within the degreasing industry
could have been evolved (see

Table4.31). The shares of different technologies
within the pillar years have been interpolated
(see
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Figure4.14).

Table4.31 The shares of different technologies withindegreasing industry (for the pillar years)

Technology 2000 2005| 2010 2015 2020
Openrop degreaser 25% 20% 15% 5% 0% 0% 0%
Semi opetop degreaser and good housekeeping 5% 10% 10% 10% 10% 5% 0%
Semi opeitop degreaser and good housekeapitig 0% 0% 5% 10% 15% 20% 25%
activated carbon
Sealed chamber system using chlorinated solvents  10% 10% 10% 10% 5% 5% 0%
Cold cleaner 60% 60% 60% 65% 70% 70% 75%
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Figure4.14 The shares of different tecologies within the degreasing industry for the period of20280
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m Open-top degreaser

For some years the degreasing sector also regarding production data for the years -1990
includes fine particulate matter emissions which 2005. The OSIS database provides some
are collected from the OSIS point sources information regarding Xxylenes production
database. between 2006 and 2017.

Information on which sectors include the As there isi0 information on stock data for the
condensable component of elhd PMs can end of the year, it is assumed that all solvents
cflgpvoe!jo!Bggfoej y! 2 havelbean ndecirzthedpegfipywearbuj po! po!
Dpoefotbcmf!jo! QN¢ /

4.2.7.4. Results

4.2.7.3. Activity Data
Part of the facilities report NMVOC emissions

Consumption of the most common organic from degreasing operations as point sources.
solvents for vapour cleaning methylene chloride These are taken into acoit in the calculations
(MC), tetrachloroethylene (PERhl&roethylene of degreasing operations.

(TRI) and xylenes (XYL) are used as a basis for

L . . Between 2006 and 2017, the OSIS database
emission calculations from degreasing.

received activity data regarding solvent use for
As PER is also used for dry cleaning, this is not degreasing in point sources.

included as a degreaser. -
For the years 20&®17, activity data for

The consumption of organic solvents is estimated calculations were calculated as follows:
by the import and export ddtam Statistics

Estonia (by relevant CN codes) for the years 1995
2017. Data regarding import and export are not
available for the years 19H@B4; therefore, ~ Some companies reported emissions between
these amounts were calculated by the change of 1995 and 2005, but without access to activity
percentage of the current prices in the industria data. Emissions from point sources were

production of chemicals and chemical products in subtracted from the total calculated NMVOC
that period. There is no information available emisson.

Sdvent use in diffuse sources = Total solvent use
2 Solvent use in point sources
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NMVOC emissions and the consumption of period of 199@017 are presented in theble
solvents from degreasing by SNAP codes in the 4.32.

Table4.32NMVOC emisgig and the consumption of solvents from degreasing by SNAP codes in the period of
19902017

060200 060201
vear MWOSwuwt A | moci AW | wmock oy
1990 0.180 0.705 NA NA NA NA NA NA
1995 0.077 0.312 NA NA NA NA NA NA
2000 0.084 0.389 NA NA 0.001 0.001 NA NA
2005 0.049 0.326 0.000 0.000 0.003 0.004 0.001 0.001
2006 0.048 0.388 0.002 0.003 0.018 0.056 0.005 0.006
2007 0.037 0.303 0.005 0.006 0.009 0.021 0.014 0.014
2008 0.023 0.229 0.001 0.001 0.013 0.026 0.032 0.038
2009 0.012 0.128 0.006 0.007 0.005 0.008 0.012 0.018
2010 0.015 0.159 0.011 0.012 0.005 0.008 0.016 0.020
2011 0.014 0.161 0.007 0.008 0.005 0.008 0.027 0.028
2012 0.009 0.129 0.005 0.006 0.003 0.008 0.040 0.036
2013 0.007 0.123 0.005 0.007 0.002 0.006 0.037 0.048
2014 0.000 0.081 0.011 0.013 0.005 0.009 0.035 0.057
2015 0.006 0.148 0.010 0.011 0.004 0.013 0.038 0.062
2016 0.008 0.173 0.008 0.009 0.003 0.005 0.0% 0.077
2017 0.014 0.251 0.009 0.010 0.008 0.017 0.062 0.081

For the SNAP codes 060201, 060203 and 060204,
emissions and solvent consumption are based
only on the reported data from the point sources 4.2.8.Dry Cleaning (NFR 2D3f)
for the period 20e2017.
4.2.8.1. Source Category Description

4.2.7.5. SourceSpecific @/QC and
Dry Cleaning refers to any process to remove

cortamination from furs, leather, down leathers,
textiles or other objects made of fibres, by using
organic solvents.

Verification

Normal statistical quality checking related to the
assessment of magnitude and trends is carried
out. Calculated emissions and emission data Emissions arise from evaporative losses of
from the OSIS database are compared to previous solvent, primarily from the final drying of the
years in order to detect calculation eresrers clothes, known as deodorisation. Emissions may
in the reported data or in allocation. The reasons also arise from the disposal of wastes from the
behind any fluctuation in the emission figures are process.

studied. The data reported and entered into the
OSIS database by operators are firstly checked by
specialists from the Estonian Environmental
Boardand then by specialists from the ESTEA.

The most widespread solvent used in dry
cleaning, accounting for about 90% of total
consumption, is tetrachloroethene (also called
tetrachloroethylene or perchloroethylene (PER)).

4.2.7.6. SourceSpecific Planned The most significanbputants from dry cleaning
are NMVOCs, including chlorinated solvents.
Improvements Heavy metals and POPs emissions are unlikely to

o be significant.
No major improvements are planned for the next

submission.
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4.2.8.2. Methodological Issues

In the Tier 1 approach, the emissions are
estimated from solvent consumption data. Most
of the solvent is recycled, but some is lost to the

average, calculated from the sum of all activity
and emission data from the GAINS model (IIASA,
2008% 240 g/kg textile treated.

Situation in Estonia

environment. This needs to be replaced and it can |n order to understand the market situation, a

be assumed that the quantity of solvent used for
replacement is equivalent to the quantity emitted
plus the quantity taken away with the sludge.

Solvent emssions directly from the cleaning
machine into the air represent about 80% of the

descriptive interview with the represargatf

the main dry cleaning service provider, SOL
Estonia, was carried out in 2010. SOL Estonia
operates eight dry cleaning facilities in Tallinn,
Qtcsov-!Lvoeb! boe! Ubsuv/

solvent consumption (Ie 80% of solvent used for Main ﬁndings for Estonia are:

the replacement of lost solvent) for epissuit
equipment and a little more than 40% for a elosed
circuit machine. Opeircuit equipment,

however, is no longer used within the EU following

the European Solvents Directive coming into
force. The remainder of the lost solvent is
released into the environment in still residues or
retained on cleaned clothes, but for the simpler
methodology, it can be assumed that this
eventually finds its way into the atmosphere
(Passant, 1993 UBA, 1989. Also, a significant
amount of the solvent goes back to the producers
and to the recyclers, along with the sludge.

Solvent consumption datey be available from
the industry and can be compared with a per
capita emission factor. In addition, the proportion
of solvent lost directly from the machine can also
be estimated.

The Tier 1 default emission factors for NMVOC
emissions from dry cleanirsge a weighted

1212 passant N.R. (1993). Emissions of Vo@tijanic Compounds from Stationary Sources in the United Kingdom: A Review of

Emission Data by Process.
BYCB! )2:9: * /!
(Umweltbundesamt), Erich Schmiday&mbH, Berlin 1989.

M& TendenizgréoProblemaa/M' ht! vioSh:flo / |

9 closedcircuit equipment is mainly used for

dry cleamg;

closedcircuit equipment was the main

practice as far back as the 1990s;

i the main cleaning agent is PER
(tetrachloroethylene / perchloroethylene);

i solvent waste (used solvent) is collected and
given to hazardous waste companies;

1 the quantity of cleaddextile is registered by
cleaned items (for example, the number of
cleaned coats or curtains), not by mass units.

In addition, four dry cleaning facilities were
questioned by phone arndhail. Questions and
answers are presented in Trabled.33.

Fejufel! cz! ui f!

14 1IASA (2008). Greenhouse Gas and Air Pollution Integrations and Synergies (GAMNS) m@sielac.at/rains/gamns

online.html
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Table4.33 The results of the interviews with the dry cleaning operators

Answers

Question ) ) )
Virumaa Puhastus Euroclean Pernau Pesumaja Rea Pesumaja

Technology Clogdcircuit machines Closeetircuit machines Closeetircuit machines Closeetircuit machines

used? (automatic programs)  with activated carbon
Cleaning agent PER PER PER PER
used?
Quantity of 30kg per year 400kg per year 165kg per year 1,070kg per year
cleaning agent?
Quantity of ca 2,00kkg Do not have statistics  Register by pieces (app Register by pieces
cleaned textiles equal to 6.2onnes)
Waste Collected Collected and givento Collected and given to Collected and given to
management? hazardous waste hazardous waste hazardous waste
company company company
4.2.8.3. Activity Data also subtracted to determine the amount of PER

emissions from diffuse sources.
As the quantity of textile treated is very difficult to
estimate because even dry cleaning shops do not 4.2.8.4. Results
have the relevant statistics, solvent consumption
is taken as a basisr NMVOC calculations. Perchloroethylene might also be used in the
o _ ) degreasing process. It is difficult to divide the
Solvent emissions direct from the cleaning consumption oPER between dry cleaning and
machine into the air represent about 80% of gegreasing, which is why all PER used in Estonia
solvent consumption (i.e. 80% of solvent used for s yeemed to be used for dry cleaning purposes.
the replacement of lost solvent) for egetuit
equipment and a little more than 40% fosad| The emission factor for degreasing is also
circuit machine. 460g/kg cleaning products, which is more or less
_ . _ about 40% of the used products. Beeaf that
All dry cleaning facilities questioned have ¢losed i is reasonable to use the emission factor
circuit equipment and use PER as a cleaning 400g/kg solvent use for dry cleaning activity.
agent. Used solvent goes to hazardous waste

companies. Table4.34 NMVOC emissions and the consumption
of solvents from dry cleaning in the period of 1990

The quantity of PER used in Estonia can be 2017 kt)

estimated by import and export data. Data SV 060202
regarding import and export are not available for Year NMVOC Activity data
the years 1990994, therefore, these amounts 1990 0.015 0.036
were calculated by the change in percentage of _ 1995 0.025 0.062
the current prices in industrial production of 2000 0.050 0.126
chemicals and chemical products in that period. 2005 0.062 0.149
2006 0.063 0.158
As there is no fmrrngtlon on stock data for the ;88; 8:822‘ 8:31
end of the year, it is assumed that all PER has — 59 0.022 0.052
been used in the specific year. 2010 0.012 0.026
2011 0.019 0.042
According to OSIS, no production of 2012 0.008 0.016
tetrachloroethylene/PER is reported for the years 2013 0.039 0.08
20062017. 2014 0.041 0.098
2015 0.030 0.071
According to OSIS, a portion of PER emissions i 2016 0.007 0.007
reported as emissions from point sources. Thisis 2017 0.007 0.013
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For the dry cleaning sector for the years 1990 to such as paints, inks, glues and adhesives
2001, only statistical data is used, whereas for the manufacturing, polyurethane and polystyrene
period of 2002 to 2017, both statistical and foam processing, tyre production, fat, edible and

reported data are used. nonedible oil extraction and more. However,
many of these activities are considered
4.2.8.5. SourceSpecific QA/QC and insignificant. For example, the total NMVOC

emissions from these activities contributed just
0.6% to the total national NMVOC emissions in
2017 and only 1.9% to the whole solvent sector.

Verification

Normal statistical quality checking related to the
assessment of magnitude and trends has been gy 2017, NMVOC emissionsnftbe chemical

carried out. Calculated emissions and emission proqucts sector had decreased by 74% compared
data from the OSIS database are compared 10 {g the year 1990.

previous years in order to détealculation

errors, errors in the reported data or in allocation. 4.2.9 2. Methodological Issues

The reasons behind any fluctuation in the

emission figures are studied. The data reported This sector includes emissions from

and entered into the OSIS database by operators polyurethane, polystyrene foam and rubber
are firstly checked by specialists from the processing, paints, inks and glues manufacturing,
Estoman Environmental Board and then by textile finishing,leather tanning and other

specialists from the ESTEA. chemical products manufacturing or processing
y activities under SNAP 060314. All emission

4.2.8.6. SourceSpecific Planned estimates for the years 26P®17 from the
Improvements chemical products sector are based on emission

data reported by operators in the OSIS database;
No major improvements are planned for the next hence they are divided by different SNAP codes.
submission. At present, only the total NMVOC emissions for
the years 199R005 are known to be without any
activity data. Also, for some activities within NFR
2D3h, the activity data is unknown for the period

4.2.9.Chemical Products (NFR 2D30) of 20062017
4.2.9.1. Source Category Description

This chapter covemmissions from the use of
chemical products. These include many activities
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Figure4.15 Consumption of solvents and NMVOC emissions from chemical products manufacturing or processing
in the period of 1992017
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Figure4.16 Consumpon of solvents and NMVOC emissions from chemical products manufacturing or processing
in the period of 2068017

Figure4.16 explains quite well wiygure4.15 affect the dynamics of the total NMVOC
indicates tat NMVOC emissions still grew from  emissions in that sector.

2006 to 2009, although the amount of used
solvent remained almost constant through that
period. It is clear that the dynamics of emissions
are dependent on the changes in used solvent
within the sector, except the solwesgd in paint NMVOC emissions and the consumption of
manufacturing. It is because the emissions in splvents from chemical production
paint manufacturing are marginal and do not manufacturing or processing by SNAP codes in

NMVOC emissions for the period of 1990 to 2005
came only from point sources, but withbe
availability of the activity data for that period.
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