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EXECUTIVE SUMMARY

Estonia as party to the€Convention on LongRange TransboundaryirAPollution is required
to report annual emission datarojections of main pollutantsctivity data and to provide
Informative Inventory Report. Emission data of all pollutants for 18309 and projection
were submitted 15 February 2011. The firstwWBre submiied in 2010.

The current report contains explanatiof pollutants trends and kewtegoriesinformation
about sectoral methodologjeecalculations and planned inventory improvements.

The latest recalculations to emission inventory wereedonthe time period from 1990 to 2008.
The reasomnrecalculatios is specified inTable0.1 below:

Table 0.1. The status of recalculations

NFR code

1A3b

1A3.c

1A 4aii

1A .4Dbii

1AAcii

1A.2fii

1.A.34.0.()

1.B.2.av
1.B.2b
2D.2

3A1

NFR name

Road transport

Railways

Commercial / institutional:
Mobile

Residential: Household and
gardening (mobile)
Agriculture/Forestry/Fishing
Off-road vehicles and other
machinery

Mobile Combustion in
manufacturing industries an
construction

International maritime
navigation

Distribution of oil products
Natural gas
Food and drink

Decorative coating
application

Recalculation reasons

New COPERT 8.0 version;
correction of activity data anc
sulphur/ lead content in fuels

Correction of sulphur content
in fuels

Correction of statistical fuel
consumption

Correction of sulphur agents
in fuels

New6 EMEP/ EEA a
pollutant emission inventory
gui deb o enkissi@an0 0
factors; correction of sulphur
contents in fuels

New6 EMEP/ EEA a
pollutant emission inventory
gui de b o enkissian0 0
factors; correction of sulphur
contents in fuels

New6 EMEP/ EEA a
pollutant emission inventory
gui deb o enkssian0 O
factors

Correction of emission factor
Correction of emission factor
New6 EMEP/ EEA a
pollutant emission inventory
gui deb o enkssian0 O
factors

New methodology

Pollutant

NO,, SO, NMVOC,
NHa, TSP, PM,,
PM,s, CO, HM,
PCDD/ PCDF,
PAHs

SG,

NOy, SG,, NMVOC,
NHs, TSP, PMo,
PM,s CO, HM,
PCDD/ PCDF,
PAHs

SO, Pb

NO,, SO, NMVOC,
NHa, TSP, PM,,
PM,s, CO, HM,
PCDD/ PCDF,
PAHs

NO,, SO,, NMVOC,
NHa, TSP, PM,,
PM,s, CO, HM,
PCDD/ PCDF,
PAHs

NO,, NMVOC,
NHa, TSP, PM,,
PM,s, HM

NMVOC

NMVOC
NMVOC

NMVOC

Recalculation
period
19902008

1990-2008

199062008

199062008

199062008

19902008

19902008

199062008
199062008
19902008

20072008,
additionally
calculated
19902006
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4,

3.A.2
3B.1
3.B.2

3.D.1

3.D.2

3.D.3

B.l.ai

4.B.9.d

4D.1a
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Industrial coating applicatio New methodology
New methodology
New mehodology

Degreasing
Dry cleaning

Printing

Domestic solvent use
including fungicides
Other prodict use

Livestock

Synthetic Nfertilizers

New methodology

Correction of emission factor

New methodology

New6 EMEP/ EEA
pollutant emission inventory
gui de b o enkissi@an0 0

factors

Newo6 EBP/EEA air

pollutant emission inventory
gui de b o enkissi@an0 0

factors

NMVOC
NMVOC
NMVOC

NMVOC

NMVOC

NMVOC

NHs, TSP, PM,,

PM, s

NHs, TSP, PM,,

PM, 5

19902008
199062008
20072008,
additionally
calculated
199062006
20072008,
additionally
calculated
199062006
199062008

2007-2008,
additionally
calculated
19902006

19902008

19902008

The detail explanations about recalculation sector by sector are prese@teghiar 10.

The difference in total emissions between 2010 and 2044 sygdomissions are presented in
Table0.2.

Table 0.2. Difference between 2010 and 2011 submissions

Year of
submission

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NOy

-2.83
-2.44
-2.11
-2.45
-1.94
-1.67
0.40
0.25
-4.28
1.51
2.06
0.38
-0.03
-0.71
-1.47
-1.27
-0.72
-0.90
0.03

NMVOC

0.40
3.64
5.37
12.00
17.40
13.87
12.65
15.36
12.01
22.25
16.89
14.53
14.19
8.84
7.75
11.04
14.47
12.76
8.65

SG;

2.25
2.34
1.82
2.27
2.44
2.84
2.88
3.17
3.62
3.40
3.25
0.42
0.42
0.04
-0.01
0.02
0.00
0.00
0.05

NH3

-5.51
-6.23
1.83
-5.09
-4.97
-5.30
-5.73
-6.68
-3.09
-2.33
-1.83
1.53
-0.59
4.02
4.95
5.26
5.70
2.79
4.98

CO

-20.67
-12.98
-18.05
-13.01
-10.18
-3.97
-4.25
0.14
-6.77
5.33
2.21
0.60
-0.13
-3.05
-1.91
-0.85
-1.58
-1.50
-0.50

PMg3s

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.78
-0.20
-0.21
-0.34
-0.21
-0.26
-0.40
-0.37
-0.29

PM o

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
1.90
0.91
1.18
1.33
1.62
2.44
3.48
2.75
2.33

TSP

-1.18
-1.11
-1.10
-1.33
-1.51
-1.97
-2.08
-2.51
-3.00
-2.80
-2.18
-2.24
-2.84
-2.94
-2.86
-4.06
-5.15
-4.39
-4.43

Pb

53.88
51.49
34.26
46.46
48.50
34.81
40.39
16.80
9.92
15.85
9.42
11.35
10.69
2.43
2.22
2.35
0.78
0.64
0.74
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Cd

0.00
0.01
0.04
0.03
0.04
0.07
0.08
0.01
-0.05
-0.06
-0.08
-0.04
-0.41
0.08
-0.08
-0.54
-0.63
-0.59
-0.69
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Year of . PAHs

. Hg As Cr Cu Ni Zn : HCB PCB
submission total

1990 -0.01 0.00 0.53 22.51 0.05 0.71 0.06 0.12 -0.02
1991 0.01 0.00 0.53 21.11 0.05 0.69 0.03 0.15 -0.03
1992 0.05 0.00 0.32 14.95 0.03 0.42 0.04 0.06 -0.01
1993 0.07 0.00 0.48 20.99 0.05 0.62 -0.14 0.08 -0.02
1994 0.07 0.00 0.60 24.34 0.07 0.76 0.03 0.05 -0.02
1995 0.05 0.00 0.58 26.42 0.08 0.78 0.01 0.02 -0.01
1996 0.08 0.00 0.59 30.94 0.09 0.86 0.01 0.03 -0.02
1997 0.05 0.00 0.67 33.57 0.11 0.92 0.73 0.02 -0.01
1998 0.02 0.00 0.63 29.04 0.05 0.75 0.00 0.01 0.00
1999 0.00 0.00 0.74 36.23 0.14 0.99 0.00 0.00 0.00
2000 0.01 0.00 0.76 40.61 0.15 -6.78 0.01 0.00 0.00
2001 0.01 0.00 0.94 47.95 0.18 1.37 0.00 0.00 0.00
2002 0.00 0.00 0.93 47.17 0.19 1.44 -0.01 0.00 0.00
2003 0.00 0.00 0.80 45.47 0.24 1.30 0.04 0.00 0.00
2004 0.00 0.00 0.83 42.67 0.17 1.21 0.00 0.00 0.00
2005 0.00 0.00 0.87 43.18 0.19 1.34 0.01 0.00 0.00
2006 0.00 0.00 1.00 48.39 0.23 1.57 -0.02 0.00 0.00
2007 0.00 0.00 0.83 43.60 0.20 1.31 -0.03 0.00 0.00
2008 0.00 0.00 0.99 48.62 0.26 1.48 -7.20 0.00 0.00

At this year submission additionally were calculated emissions from the following activities:

2.A.6 Road paving with asphg|t9932009)

2.A.7.b Constructiorand demolition(2003-2009)

2.D.2 Food and drink19902008,were added some SNAP for this activity)
3.A.1 Decorative coating applicatidd9902006)

3.B.2 Dry cleaning(1990-2006)

3.D.1 Printing(19962006)

3.D.3 Other product us€1996-2006)

E

Nevertheles, despite certain efforts on inventory improvement, are still activities from which
emissions arendstimaed:

1T 4F Field burning of agricultural wastes
1 6.A Solid waste disposal on land
1 11B  Forestfires

Priorities for future inventory improvement

1 To provide uncertainty analysis for all key sources

1 To check the activities data and emission factors in energy industries. The main
problemi discrepancy of the data about the fuel consumption in Statistical energy
balance and reports of the enterprises

1 Tocheck data from facilities in solvent use se¢torthe years 199Q005

18
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1. INTRODUCTION

1.1 National inventory background

Estonia has ratified the Convention on LeRgnge Transboundary Air Pollution in 2000 and
later has joined following Protocols of Convemt
1 The 1985 Helsinki Protocol on the Reduction of Sulphur Emissions or their
Transboundary Fluxes by at least 30 per cent;
1 The 1988 Sofia Protocol concerning the Control of Emissions of Nitrogen Oxides or
their Transboundary Fluxes;

1 The 1991 Geneva Protoicconcerning the Control of Emissions of Volatile Organic
Compounds or their Transboundary Fluxes

1 The 1984 Geneva Protocol on Letegm Financing of the Cooperative Programme
for Monitoring and Evaluation of the Lorgnge Transmission of Air Pollutanits
Europe (EMEP)

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

1 The 1998 Aarhus Protocol on Heavy Metals.

According to the Guidelines for Estimating and Reporting Emission Data each party must

report national annual emission data oflygants for the source category and shall submit

informative inventory report to the Convention Secretariat.

This report is Estoniabds national I nformati v
contains information on Estonian emission inventoffier years from 1990 to 2008. The
inventories account anthropogenic emissions of main pollutantg (80, NMVOC, NH;

and CO), particulate matter (TSP, RMPM,s), heavy metals (Pb, Cd, Hg, As, Cr, Cu, Ni,

Zn,) and persistent organic pollutants (diaxiRCB, HCB, PAHS)

1.2 Institutional arrangements for inventory preparation

The Ambient Air Protection Act generally regulaidata collection and reporting. Methed

for the calculation of emissions are laid down in several regulations of Minister of the
Environment. The Air Pollution Database consist data of point sources (fOrak@uit 160)

and diffuse sources. Generally structure and emission calculation from the small point sources
and area sources are based on EMEP/CORINAIR methodology.

The Estonian Bvironment Information Centre (EEIC) is responsible for collecting, amay
stoning, reporting and publishing of environmeelated information and data. The EEIC
performs the final data quality control and quality assurance procedure before it igexlibm

In preparation of the inventory and in compiling of the basic data the Estonian Environment
Information Centre cooperates with Ministry of the Environment, Ministry of Economic
Affairs and Communications, Ministry of Agriculture, Statistics Estonia.

The important aim of the inventory is to test the effectiveness of governmental environmental

policies and to provide national and international bodies with official emission data within the
country. The emission data is updhévery year and resultseareported yearly.
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1.3 The process of inventory preparation

1.4 Methods and data sources
The processsof inventory preparation are different for different sources of pollution.

The Estonian national air pollution inventory preparation can be described asuah@mte
mainly because the reporting obligation is yearly. To improve the inventory quality and to use
resources more efficiently analgyof inventory preparation Isato be a part of inventory
preparation. The main activities of inventory preparatiegiven inFigure 1. The involving
databases are givenkigure 3.

Figure 1.1. The main activities of inventory preparation

The national database contains datapbint and diffuse sources of emissiofibe emission
inventoryfor theperiod 0f19901999 is based on dasdoutthe large point sources and area
sources. Since 2000 to 2004 the CollectER software wasaggdher datébothi point and
area).For gathering the information on point sourdes Estonian Environment Information
Centrecreated in 2004 new wehbinterface air emission data system for the point sources
(OSIS), where operators of point sources directlyirfitheir annual air pollution reports. If in
2000 there was data on 600 eptees inthe databasethenin 2008the number waalready
1650.

The point sources information system contains tizh isreported by the facilities having
permit of pollution. Each facilitysubmits data on emissions of polluting substances, data
aboutthe burnt fuel, used solvents, liquid fuels distribution and so on.iDeg¢presented on
each source of pollution and on the facility as a whbihe owner of point sources carsémt

their calculated or measured annual emissions directly to the systese OSIS calculation
models, with uses legally regulated estimation methodologiEse operator can also
calculate emissions by using the other available methods which shouldobdircated with

the Ministry of the Environment (regulated by Adrotedion Act). After entering the report
into system local department of environmembnfirms the report; then last step of the
checking in EEIC is carried out and da&aeady for use at generating of various reports.
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OSIS

annual reports from facilities

Figure 1.2. Validation of Estonian point sources data

At thepresent EEIC uses CollectER tool for calculatioemissions from diffuse sources.

For the calculationof emission from road transport we are using COPERT IV tool
methodology and eission factors. Total emissions are calculaiedasis of theombination

of firm technical data (e.g. emission factors) and activities data (e.g. number of vehicles,
annual mileage per vehicle, average trip, speed fuel consumption, monthly temperatures).
Vehicles data (passenger cars, light and duty vehicles, buses, motorcycles) and annual
mileage per vehicle EEI& obtainedfrom the Estonian Motor Vehicle Registration Centre.
Meteodata igrovided by theMeteorological and Hydrological Institusnd data about fuel
consumptiorby theStatistical Office of Estonia.

By means of the special export modulata of point sources (emissions and burnt figel)
transferred from OSIS to CollectER. National emission inventory data stored in the CollectER
annual nventory databasés used for reporting

2004/42 and 1999/13
reports: Statistics Estonia

Air Quality
Management

Sstem (EERC)

NEC. CLRTAP
reports

Figure 1.3. Air pollution database structure
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1.5 Key Categories
This chapter presents results of Estonian key sources analyses.

Key sources analysis isased on methaddescribed in Rapter 2 of the EMEP/EEA air
pollutant emission inventory guidebook 2009.

Key categories are the categories of emissions, which have a significant influence on the total
inventory in terms of the absolute level of emissions (certain y€ne).key categories are

those that represent together 80% of inventory level or trend. According to the study for
certain emission (AKey sources analysis anc
nitrogen oxides and ammoandelaTalenm206893 for@G08theren E st
are no big differences between results of level and trend assessment of key sources analysis.
So for 2009 the only level assessment was chosen.

The results of the key source category analysis for main pollutants aemfae in Annexin
ascending NFR category orddihe results of ajpollutants (including main pollutants) which
are reported under CLRTAP are in Talblé on the pag@2.

The energy (JA.l.a) and road transport .@.3.b.i T 1.A.3.b.iii)) sectors are mai sources of
NOx. Energy sectors emissions are mainly frorasbidle power plants.

The combustion in residential plantsA#4.b.i) is also main source of NMVO47.17%).
Additionally, the road transport(1.A.3.b.i), natural gas distributiorf1.B.2.b) and public
electricity and heat productions.f£l1.a) are key sources too.

According to level assessment S€missions for 2009 from the energy sectoA(la) and
stationary combustion in manufacturing industries and constructiar2(fli) are responsilel

for 97.32% of S@emissions in 2009. Mass of these emissions comes from two oil shale
power plants in east Estonia (Eesti and Balti power plants).

Agriculture is the key source for ammonia, especially the livestock manure management
(4.B.1.ai 4.B.1.b) and mineral fertilises use .(3.1.a) are the main sources of pollution
regarding ammonia.

The combustion in residential plants is key source for TSPy RN PMs For TSP and
PM, s the influence of public electricity and heat productioné (IlLa) is also big.

According to level assessment 63.5% of CO emissions comes from residential combustion
plants (1A.4.b.i). In addition to this road transport.AL3.b.i) and oitshale industry (A.1.c)

are also main polluters of CO. The combustion in resides#izbr is key also source for PCB

and dioxins.

The energy (JA.1.a) sector is main sources of heavy metals and PCB. In addition to this road
transport (1A.3.b.vi) is also main polluters of Cu.
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Table 1.1. Results of key sources analysis

- 1Ala 1A3bii 1A3bi 1LAdcii 1LA3c LAA4bi

3556%  17.05% 13.53% 7.05% 6.32% 5.36% 84.87%
1A4bi 1A3bi 3A1 1Alc 3D2 4Bla 1B2av 4Blb 3B1 4BS8

- 47.17%  6.77%  4.14%  3.94% 3.69% 3.62%  3.49% 2.81% 2.78% 2.49% 80.91%

- 1A.la
88.53% 88.53%
4Bla 4Dla 4Blb 4BS8

- 33.40% 23.32% 17.02% 13.31% 87.05%

- 1A4bi 1A.la
65.93%  15.60% 81.52%
1A4bi 1Ala 1A2fi

- 52.58%  22.36%  9.35% 84.28%
1A4bi 1Ala 1A.2fi

- 4958%  23.23% 10.90% 83.72%
1A4bi 1A3bi 1Alc

- 63.54%  12.92% 11.62% 88.08%

- 1A.la
89.78% 89.78%
1A.la

- 1A.la
94.06% 94.06%
1A.la

- 98.32% 98.32%
1A.la

- 92.53% 92.53%

- 1A3bvi 1Ala 1A3hi
3451% 33.38% 13.73% 81.62%
1A.la

- 88.28% 88.28%

- 1A.la
87.60% 87.60%
1Ala 1A.4bi

- 4454%  3597% 80.52%
1.A.4Di

- 81.72% 81.72%
1A4bi 1A.la

- 78.00%  14.83% 92.83%
1.A.4Dbi

- 84.17% 84.17%

- 1A.4bi
85.71% 85.71%
1.A.4Dbi

- 1A4bi 1A.la
63.68%  26.68% 90.36%
1A.la
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1.6 QA/QC and Verification methods

A quality management system has been developed to support the inventory of the air pollutant
emissionsThe Estoniabds QA/ QC plan consi

1 stakeholder engagement (stakeholders = e.g. suppliers of data, reviewers, recipients,

other inventory compiling stitutes)
data collection

data manipulation

inventory compilation

E R

reporting.

EstonianQA/QC plan is currently under development

1.7 General uncertainty evaluation

st

consolidating the inventory estimates (e.g. into a single national database)

of

S i

The uncertaity assesnent has not yet been evaluated in Estonia. A quantitative uncertainty
assessment is planned to be performed for the next submissions.

1.8 General Assessment of Completeness

Table 1.2. Sources not estiated (NE)

NFRO9

code Substance(s)

Emissions occur, but have not been estimated due to lac
emission factors in methodology (Copert 4 version 8.0

1.A.3.b.i Hg, As, HCB, PCBs

Reason for not estimated

generates and fills NFR table (including notation Kei).

Emissions occur, but have not been estimated due to lac
emission factors in methodology (Copert 4 version 8.0
generates and fills NFR table (including notation keys NE
Emissions oaar, but have not been estimated due to lack
emission factors in methodology (Copert 4 version 8.0
generates and fills NFR table (including notation keys NE
Emissions occur, but have not been estimated due to lac
emission factors in methodology (Copert 4 version 8.0
generates and fills NFR table (including notation keys NE
Emissions occur, but have not been estimated due to lac
1.A.3.b.v PCDD/PCDF, PAHs, HCB, PCBs emission factors in methodology (Copert 4 vans8.0
generates and fills NFR table (including notation keys NE
Emissions occur, but have not been estimated due to lac

1.A.3.b.iii  Hg, As, HCB, PCBs

1.A.3.biiii  Hg, As, HCB, PCBs

1.A.3.b.iv  Hg, As, HCB, PCBs

1.A.3.b.vi TSP, Hg, As, PAHs, HCB, PCBs emission factors in methodology (Copert 4 version 8.0

generates and fills NFR table ¢inding notation keys NE)).
Emissions occur, but have not been estimated due to lac

Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Z

1.A.3.b.vii emission factors in methodology (Copert 4 version 8.0
Hoinsh llelEe generates and fills NFR table (including notati@ys NE)).
4.B.6 TSP No emission factor in new GB

3.D.3 PM;s, PMig

4D.1.a TSP No emission factor in new GB

4.F All Will be calculated at next year submission

Emissions occur, but have not been estimated
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NHs, PAHs No emission factor imew GB

All

All Will be calculated at next year submission
All Will be calculated at next year submission

Table 1.3. Sources included elsewhere (IE)

NFRO9 code Substance(s) Included in NFR code
1.A2.c All 1A2fi
1.A2d All 1A2fi
1.A2e All 1A2fi

1.A.4.c.iii All 1.AA4.c.ii
1.A5.a All 1A4ai
1.A5b All 1.A4.a.i
1.B.1.b All 1.B.1a
2.A.1 All, partially TSP, PMg, PM;5 1.A2fi
2.A2 All, partially TSP, PMg, PM, 5 1.A2fi
2.A.7.c TSP, PMg, PM, 5 2.G
3.A3 NMVOC 3.A1
4.B.4 NMVOC, NH; 4.B.3

NO,, NMVOC, SQ, NH; PM;s,

6.C.a PM;,, TSP, CO, Pb, Cd, Hg, A« 6.C.b

Cr, Cu, Ni, Se, Zn
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2.POLLUTANTS EMISSION TREN DS

Estonia has been reporting data about natitotal and sectoral emissions under LRTAP
Convention since 2000s.

Estimations are available as follows:

1 NOy ,SO; NH3 NMVOC, CO, TSP. 1990200
1 PMyand PM s 20062009

1 All heavy metals1990200

1 POPRs: 19992000.

Table 2.1. Main pollutants emission in 199D09

Emissions Gg

Year
NO, NMVOC SO, NH; CcO PM,s PMyo TSP

1990 71640  70.356 273609 24588 226575 277.030
1991 66.300  66.997 251290 21778 225983 276920
1992 41223 45138 191662 19100  127.100 248520
1993 38005  37.620 155897 14029 123586 196.220
1994 40694 41355 150235 13161 149535 174670
1995 38205 50168 116107 11486 196927 134060
1996 41619 52681 125139 10377 219316 123330
1997 40334 54650 116205 10477 228723 99.993
1998 37353 46376 104315 10837 181153 88.311
1999 35945 46167 97.605 9.408 190276 86.954

2000 36.804 46.389 97.211 9.504 182608 21.188 37.322 74.564
2001 39.344 45528 90.577 9.968 188463 22153 37.263 72.805
2002 40.361 44.969 86.989 9.374 181729 22678 33.307 52.255
2003 40.670 44.300 100226 9.969 174243 20.802 29.949 48373
2004 38.050 43.894 88.232 10.152 171204 22011 30.122 45.665
2005 35.662 41.159 76.266 9.748 157.710 19841 26.834 36.964

2006 34.499 39.549 69.930 9.799 143806 15.178 20.398 27.649
2007 37.547 40.687 87.965 10.115 162680 20.256 28.989 35.674
2008 34.403 38.305 69.365 10.729 166772 19.966 25.391 31411
2009 29.006 36.282 54.812 9.844 168245 18538 23.244 28.168
trend 1990
2009 % -5951 -48.43 -79.97 -59.97 -25.74 -1251 -37.72 -89.83

26



SO, emission

Estonian Informative Inventory Report 2011

Sulphur dioxide
300 250 === Other sources
250 -
. 200 === Road transport
-
o
200 - S |mmmCombustion in
- 150 E- manufacturing
> industries
c . .
150 - S |m=mmmCombustion in energy
o industries
- 100 7
100 - —=— Qil shale consumptiqr
- 50
50 - Residual oil
consumption
0 - e -0 —e—Natural gas
S FF I T consumption

Figure 2.1. SO, emissions in 199Q009

During the period 199Q009, the emissions ofudphur dioxidehas decreased apout 805,
conditioned by decline in energy production (oil shale consumption as main fuel in Estonia
fell from 231PJ in 1990 to 123.BJ in 2009) (Figure 2.1). The latter, in its turn, has been
caused by the restructuring of the economy. Likewise, the exporibilitiss, regarding
electricity, have also conspicuously decreased. The use of local fuels (including wood, oll
shale oil) and natural gas has been constantly increasing since 1993, the relevance of heavy
fuel oil, in the production of thermal energy, hasluced Use of fuel with lower sphur
contentalso is the reason of decreasesi, emissiongin the case of fuel for road transport

and heating).

The energy sectofNFR 1.A.1.ac) is responsible foabout89.7% of total emissionsThe
share of S@emssionsfrom two larger oil shale Narva Power Plants (Eesti and Balti) is about
70% of total emissions. The main reason for the drop emissions stiimghe 2004s the
launch of two new boilers at the Narva PRsed oncirculating fluidizedbed (CFB)
technology.The new boilers have reduc&®, emissions to practically zero. Emissions have
also been considerably reduced by shutting down the old blocks
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@ Other mobile

E Combustion in energy and transformation indusm&ombustion in manufacturing industries

B Non-industrial combustion mRoad transport

@ Other sources

Figure 2.2. NO, emissions in 1982009

Emissions ofitrogen oxides have decreased by 59.5% compared to 1990. The reduction is
mainly dueto fall of energy production and transport sector during the perid®9®1993

(the consumption of gasoline by road transport have fallen at itieslty 58% and diesel by

45%, The increasing share of catalyst cars at theykets also was a reasofts NOy
emissions reduction. The road transport sector and energy industry are main sources of
nitrogen oxideemissions 33% and 36.7% respectivelyh& share of other mobile sources

IS 18.6% in 200&Figure 2.3).

Other mobile
18.6%

Road transpo

32.9% Other sources

0.4%

Combustion in

Norrindustria energy and
combustion transformation
6.8% industries
36.7%

Combustion in
manufacturing
industries
4.6%

Figure 2.3. NO, emissions by sources of pollution in 2009
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Non-methane volatile compounds
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Figure 2.4. Emissions of nommethane volatile organic compounds in 128909

The total noAmethane volatile organic compounds emissios decreased by8.4% from
1990 to 200. If in 1990 the main polluters of NMVOC were road transpoB%p and
industrial pocesses (22%), then in ZDthe domirantsources are nemdustrial combustion
(47%) andsolvent us€16%) (Figure 25). The reason of this change, first of all, was decrease
in use of motor fuel in transport sectord increase in a share of used diésellcompaedto
gasoline Secondy, during 1996200 manufacture of chemical produdedl. Emissions from
norrindustrial fuel combustion (mainly in householdsydgrownsincel995 It is caused by
the increasng tendency of wood and wood waste combarstjthe emission factor for these
fuels is much higherthan for combustion in other boilers). Theogvth of fugitive fuel
emissions can be explained e increasef emissions from marine terminals.

1990 2009
Fugitive Agriculture  Other Fugitive Agriculture
emissio 15% sources emissIo 10% Other
4% 19  Combus 5%
n_\ I i Solvent us [ sources
16%

/2%

energy and

Solvent usi transfor

13%

mation Combus
industries tion in
2% energy and
transfor
Non- mation
Industrial industrial industries

processes combustion 5%
22% 15%
Othe Road Road L (lj\lon-' |
mobile transport transport in ustng
3% 25% 9% combustion

47%

Figure 2.5. NMVOC emissions by sources of pollution in 1990 and 2009
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Ammonia
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Figure 2.6. Emissions of ammonia in 19D09

Total NH; emission hadecreased by®6 from 1990 to 208 due to reduction in the nuyer

of animals and use of fertilisers (Fig2&). The livestock manure management and mineral
fertiliser use are the main sources of pollution regarding ammonia (ab%)t $he road
transport give2.3% from total emission arftasincreasedluring thelast years due to gnth

in catalyst cause

Carbon monoxide

Between1990-2009 the emissions of carbon monoxide decrease@d®y. That was, among

other things, caused by the reduction in the use of vehicle fuels and recent years also by a
decrease in #tnnumber of cars using petrol (Fig@&&). In 20®@ the biggest polluters of CO

were combustion in nemdustrial sector (about460) andcombustion in industry14.8%)
(Figure2.8).

250 30 —— Other mobile
25 =3 Road transport
200 -
E == Non-industrial combustioh
20 =
8’ 150 - .8 | === Combustion in
- Q manufacturing industries
c 15 €
'% a mmmm Combustion in energy and
2 100 c transformation industries
£ 4 o
T © | === 0ther sources
g
50 | L | —e—diesel
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0 -

O N D PP HF O N DO OIS IV IO OO
PN TP PSP P FTLEFLFLS &S
S e I A A N SO R PR

=—0=—wo0d and wood waste

Figure 2.7. Emissions otarbon monoxide in 1992008
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Figure 2.8. CO emissions by sources of pollution in 2009

Particulates
The emissions of TSP, PMand PM, are shown in th&igure 2.9

In 19902000 TSP emission redroppedsignificantlyi by 90%. This is due to the increase in
efficiency of combustion devices and cleaning installatiaspédcially in oil shale power
plants and cement factorgs well as the decrease in electricity production.
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Figure 2.9. Particulates emission in 192009
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Figure 2.10. TSP emissions by sources of pollution in 2009

The primary sources of particulates emission in92@8re nonindustrial combutson 1 52%
(combustion of wood and wood waste) and combustion in energy and transformation
industriesi 26% (Figure2.10).
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Figure 2.11. TSP emission by activities in 192008
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Heavy metals

Emissions ofheavy metals alsbave dropped significantly and are shownTable 2.2 and
Figure 2.12.

Heavy metals are mainly released by combustion in energy and transformation industries and
from mobile sources. Emission of leadslteecreased b$6.426 due to moderaation of the
cleaning equipment at Narva power pland &unda NordicCement andiue to thedecreas

of energy production. The other readerthat the use of leaded petrol was discontinued in
Estonia in 2000.

Table 2.2. Heavy metals emission in 192009

Emissions Mg
Year :
Pb Cd Hg As Cr Cu Ni Zn
1990 205457 4.402 1121 18.860 18322 11.293 27401 104515
1991 188138 4.201 1.021 16451 15976 10.435 25.963 95.703
1992 123967 2.996 0.830 14.030 13723 7.229 17.046 77.990
1993 102451 2.217 0.640 10.840 10.388 6.055 14.364 60.384
1994 122549 2.867 0.640 10.680 10.233 6.725 12.897 63.392
1995 85.031 1.956 0.600 10.070 9.674 5.843 10527 58.053
1996 65218 1.047 0.600 10.360 9.899 5422 10971 55.548
1997 45,259 1.067 0.600 10.200 9.615 5.454 9.853 55.096
1998 38187 1.006 0.530 9.150 8.635 4.927 8.898 49.881
1999 37.895 0.946 0.500 8.710 8.238 4.825 7.679 47.752
2000 34.702 0.562 0.505 8.590 8.109 4512 6.649 44.086
2001 34.899 0.548 0.500 8.390 7.989 4964 6.529 43.866
2002 34.233 0.569 0.500 8.360 8.095 5.160 6.344 43.267
2003 37.098 0.628 0.580 10.110 9.541 5457 6.824 51.885
2004 35.844 0.589 0.540 9.790 9.114 5.500 6.763 51.644
2005 34551 0.579 0.520 9.220 8.858 5.536 6.537 48.070
2006 31176 0.549 0.520 8.590 8.236 5.501 5.872 43.660
2007 39.779 0.680 0.650 11.080 10.480 6.245 6.832 55.255
2008 34.553 0.612 0.573 9.415 9.018 5.823 6.034 48413
2009 27.950 0.479 0.443 7.609 7.214 5.070 4943 39.306
trend 1990
2009 % -86.40 -89.12 -60.48 -59.65 -60.63 -55.10 -81.96 -62.39
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Figure 2.12. Heavy metals emissions in 192009
Persistent organic pollutants
The emissions of POPs are showth@Table 2.3 andFigure 2.13
Table 2.3. POPs emission in 1992009
Emissions
gl-Teq Mg kg
Year . Indeno
dioxines/ benzo(a) benzo(b) benzo(k) PAHSs
(1.2.3-cd) HCB PCB
furanes  pyrene fluoranthene fluoranthene total
pyrene
1990 5.666 3.641 4.289 2217 2.052 12201 0.060  90.250
1991 5.413 3531 4.208 2.145 1.992 11876 0.060 81010
1992 4.296 2552 2911 1.538 1.475 8476 0050  67.240
1993 3.554 2.142 2411 1.309 1.266 7.128 0.040 57010
1994 3.832 2572 2.840 1.570 1578 8559  0.070 53430
1995 4528 4.359 4.756 2.640 2.727 14481 0120 51770
1996 4.928 5.040 5.558 3.080 3.178 16856 0.140 54450
1997 4.832 5.005 5.506 3.048 3.165 16,725 0140  54.020
1998 3.811 3.998 4.445 2.430 2.506 13379 0130 48330
1999 3.452 3.861 4.298 2.346 2423 12929 0.120 45810
2000 3.397 3.757 4.164 2.269 2.366 12557 0130  44.800
2001 3537 3.727 4.186 2.261 2.338 12511 0140  46.920
2002 3.756 3.810 4.259 2312 2.398 12778 0.130 46.500
2003 4.122 3.954 4.423 2371 2.483 13231 0145 53916
2004 3.809 4.150 4.668 2.482 2.568 13867 0160 52390
2005 3371 3.771 4.279 2232 2.308 12590 0150 49670
2006 2770 3.762 3.870 2.063 2.029 11724 0.120 45.840
2007 4.908 3.943 4.351 2.413 2519 13227 0130  57.300
2008 5.181 4.209 4,621 2.536 2.679 14046 0147 50875
2009 4.865 4518 4.981 2712 2.862 15072 0173 43199
trend 1990
2009 % -14.15 24.09 16.15 2233 3945 2354 18756  -5213
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Dioxin and PCB emissions have decreased by abt¥t and52% respectivelycompared to

1990. The main source of PCB emissis oil shale combustion ariddirectly depend onthe
amount of burned fuel. The main sources of dioxin emission are energy sector, wood and
wood waste combustion in domestic sector, combustion in industry (this sector includes waste
combustion as fueBnd industrial waste incineration.

At the same time emissions of PAKnd HCBhave increasednd the reasonfor thatis
increasingbiomassconsumption in energy sector.
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Figure 2.13. POPs emissions in 162008
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3.ENERGY SECTOR (NFR 1)

3.1 Overview of the sector

Energy sector is the main source of;SROy, CO, particulates, HM and POPs in Estonia. In
2009, the energy sector contributed al®03% of total SO, emission99.75% of total NQ
emission, 93% of TB, 99.96% of Pb (Figurés2-3.4). During the period 199Q@009, the
emissions of wiphur dioxide from energy sectohas decreased bgpproximately 8o,
emissions of nitrogen oxidésabout 59.5% conditioned by decline in energy production (oil
shale consuption as main fuel in Estonia fell from 280 in 1990 to 123.BJ in 2009)
(Table 3.).

Estonia is relatively rich in natural resources, both mineral and biological. Estonia is unique
country whose energy production depends primarily on the use-sfatd. In 20@, the share

of domestic fuel$ oil shale, wood and peataccounted for about7% of the primary energy
supply. Imported fuels (natural gas, fuel oils, coal and motor fuels) mazg2a(Figure 3.).
Renevals formed about 4% of the primary eergy supply in 209, with wood fuel
prevailing. 442% of the primary energy was used for the production of electricityl Zrisbo

for the heat generation, 17% for the production of secondary fuel, 2% as row material, 19%
for final consumption.

Natural gas
Coal 11%

Peat and peat 1%
briquette
1%

Liquid fuels
11%

Wood an
wood waste
14%

Oilshale
62%

Figure 3.1. Structure of primary energy supply in Estonia in 2009
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Figure 3.2. Fuel consumption in 1999009

The total primary energy supply decreased in 2009 by ddffpared with th@revious year.

In 2009, Estonian energy sector was affected by the econmoéssion. Decline in the
production of business sector reduced the demand dbthestic market for electricity which

in turn reduced the demand for oil shpteduction. Compared to 2008, the production of oil
shale decreased by about 8%.tA¢ same time, due to good weather conditions and stable
external demand, theroduction of other domestic fuels increased. The production of wood
fuels and peancreasedThe production of wood pellets was 45% larger than in 2D08ng

the last ten years, shale oil has become an important export commodityemetiygg market.

In 2009 compared to 2008, shale oil production increased by abétitand the exports of
shale d increased by more than a third (35%). More than dfthe shale oil production was
exportedi mainly to the Sweden, Denmargetherlands and Belgium. (1REENHOUSE
GAS EMISSIONS IN ESTONIA 1992009 NATIONAL INVENTORY REPORTunder the
UNFCCC and th Kyoto ProtocqlTallinn 2011).

Regading the electricity generation efficiency, the renovation of two units in Narva power
plants of Eesti Energia AS, which resulted in introducing a new technologynbustion of

oil shale in lowtemperature circulatg fluidized bed (CFB), has been essential. Renovation
of the 8" unit in Eesti Power Plant was finished in November 2003. Since the beginning of
2004 the new and more efficient unit has been constantly in commercial use. In 2005 the
specific fuel consumptin for electricity generation in AS Narva Elektrijaamad decreased as a
result of shutting down the older boilers: in May 2005 AS Narva Elektrijaamad terminated the
use of old lowefficiency and higkpolluting equipment of the first three stages in theiBalt
Power Plant. On®lof June 2005, the renovated unit d.in the Balti PP was lmched. The

two boilers of the new unit fire oil shale in circulating fluidized bed. The new units save more
than 20% of fuel. The pollution level is several times loweantiprovided by EU
environmental regulation$he successful operation of the new CFBC units allows continuing
the construction chdditional units.

37



Estonian Informative Inventory Report 2011

Table 3.1. Pollutants emission from the energy sector

Year NOy NMVOC SO, NH3 PM, s PM g TSP CO Pb Cd

Gg Gg Gg Gg Gg Gg Gg Gg Mg Mg
1990 71.45 34.92 273.61 0.06 NR NR 274.60 226.24 205.46 4.40
1991 66.20 33.39 251.29 0.05 NR NR 275.53 225.68 188.14 4.20
1992 41.13 19.84 191.66 0.04 NR NR 247.11 126.80 123.97 3.00
1993 37.96 19.50 155.90 0.04 NR NR 195.28 123.58 10245 2.22
1994 40.50 23.73 150.23 0.06 NR NR 173.29 149.50 12255 2.87
1995 38.14 31.09 116.11 0.10 NR NR 132.86 196.93 85.03 1.96
1996 41.47 34.64 125.14 0.12 NR NR 122.44 219.32 65.22 1.05
1997 40.18 36.45 116.21 0.13 NR NR 99.22 228.71 45.26 1.07
1998 37.21 28.36 104.31 0.11 NR NR 87.60 181.13 38.19 1.01
1999 35.76 30.15 97.61 0.12 NR NR 86.22 190.28 37.89 0.95

2000 36.60 31.27 97.17 0.17 20.96 35.97 72.93 182.08 34.69 0.56
2001 39.00 31.93 90.50 0.20 21.90 35.96 70.91 187.94 34.89 0.55
2002 40.23 30.98 86.83 0.22 22.40 31.84 49.96 181.44 34.22 0.57
2003 40.51 29.95 100.07 0.22 20.50 28.44 46.01 173.93 37.10 0.63
2004 37.69 29.58 88.05 0.29 21.67 28.44 42.85 170.84 35.60 0.59
2005 35.48 26.67 76.12 0.31 19.52 25.03 34.41 157.35 34.28 0.58
2006 34.23 24.53 69.81 0.35 14.91 18.46 24.96 143.43 30.96 0.55
2007 37.30 25.89 87.93 0.41 19.93 27.01 32.98 162.24 39.56 0.68
2008 34.10 25.85 69.34 0.42 19.62 23.61 28.68 166.28 34.55 0.61
2009 2893 25.49 54.77 0.39 18.24 21.72 26.21 167.78 27.94 0.48

2383?% 5951 2699 -79.98 57669 -13.02 -39.61 -90.46  -2584  -86.40 -89.12
Year Hg As Cr Cu Ni Zn Dioxines P{g‘gé“ HCB PCB
Mg Mg Mg Mg Mg Mg gl-Teq Mg kg kg
1990 112  18.86 1832  11.29  27.40 10451  5.20 12.20 0.06  90.27
1991 1.02  16.45 1598  10.44 2596 9570  4.94 11.88 0.06  81.03
1992 0.83 1403 1372  7.23 17.05  77.99  3.84 8.48 0.05 67.25
1993 0.64 1084 1039  6.06 1436  60.38  3.10 7.13 0.04 57.02
1994 0.64 1068 1023  6.73 1290  63.39  3.39 8.56 0.07  53.44
1995 0.60 1007  9.67 5.84 1053 5805  4.10 14.48 012 51.78
1996 0.60 1036  9.90 5.42 10.97 5555  4.50 16.86 0.14  54.46
1997 0.60 1020 961 5.45 9.85 5510  4.21 16.72 0.14  54.03
1998 0.53 9.15 8.64 4.93 8.90 4988  3.25 1338 0.13  48.33
1999 0.50 8.71 8.24 4.83 768 4775  3.16 12.93 012 4581
2000 0.51 8.59 8.10 4.50 6.65 4407  3.00 12.56 0.13  44.80
2001 0.50 8.39 7.97 4.96 6.52 4381 3.8 12.51 0.14  46.92
2002 0.50 8.36 8.05 5.14 6.30 4313  3.14 12.78 0.13  46.50
2003 058 1011 953 5.45 6.81 5176  3.64 13.23 015  53.92
2004 0.54 9.79 9.11 5.50 676 5164  3.15 13.87 0.16  52.39
2005 0.52 9.22 8.79 5.52 6.51 4805  3.16 12.59 015  49.67
2006 0.52 8.59 8.18 5.48 585 4365 = 2.72 11.72 012  45.84
2007 0.65  11.08 1041  6.23 6.82 5524 461 13.23 013  57.30
2008 0.57 9.42 8.94 5.82 599 4841 472 14.05 0.15  50.87
2009 0.44 7.61 7.17 5.04 494 3930  4.28 15.07 017  43.20
19902009 60.48  -50.65 -60.86 -55.34 -81.99 -62.39 -17.59 2354  187.56 -52.14
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Figure 3.5. Share of NQ emission from energy sector in total emission in 2009

3.2 Stationary fuel combustion
3.2.1 Sources category description

Table 3.2. Stationary fuel combustioactivities

Energy Industries

a.Public electricity and heat Includes emissions fropublic NO,, SO,, NMVOC, NHs,
production power and district heating plants or TSP, PM;,, PM, 5, CO, HM,
the base of point and diffuse source PCDD/ PCDF PAHs, HCB,
PCB
b. Petroleum refining Includes emissionsom process NMVOC, NG, CO

furnace in oil shale oil industry.
Only two point sources data.
c. Manufacture of solid fuels ani Includesemissions fromsolid fuel NO,, SO,, NMVOC, NHs,

other energy industries transformation plants. Onlyoint TSP, PMg, PM, 5, CO, HM,
sources data. PCDD/ PCDE PAHs, HCB,
PCB
Stationary combustion in manufacturing industries and construction
a Iron and steel Includes emissins fromprocesses  NO,, SO,, NMVOC, TSP,
with contact (SNAP 030303). Only PM;, PM, 5, CO, Pb, As, Cr,
point sources data. Cu, Ni, Zn,PCDD/ PCDE
PAHs, PCB
b. Non-ferrous metals Includes emissions fromrocesses  NO,, SO,, NMVOC, TSP,
with contact (SNAP 030307 PM;o, PM;5, CO, Pb, As, Cr,

secondary ledproduction, 030308 Cu, Zn

secondary zinc production , 03031

- secondary aluminium productian)

Only point sources data.
c. Chemicals IE, reported undet.A.2f.i
d. Pulp, Paper and Print IE, reported undefl.A.2.f.i
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e.Food processing, beverages
and tobacco

f.i Other Includes emissions froml boilers

in manufacturing industry, other
processes with contact: cement, lin
glass, bricks and other productions
(SNAP 0301, 03031:D30326). Data
of point and diffuse sources.
Non-industrial combustion plants

ai Commercial / institutional: Includesemissions fronboilers or
Stationary other equipements in commercial
sector. Data of point and diffuse
sources.

Includesemissions fronboilers and
other equipements in residetial
sector. Only diffuse sources data.

b.i Residential: Stationary plant:

Includesemissions fromboilers and
other equipements in agriculture ar
foresty sectorsData of pont and
diffuse sources.

c.i Agriculture/Forestry/Fishing:
Stationary

Other stationary (including

military)
NO,
Other Other
sources sources
52% 46%_\

Statio
nary
combus
tion
48%

Figure 3.6. NO, and NMVOCemissions from
in 2009

IE, reported undet.A.2.f.i

NOy, SOy, NMVOC, NHj,
TSP, PMg, PM; 5, CO, HM,
PCDD/ PCDF PAHs, HCB,
PCB

NO;, SO, NMVOC, NHa,
TSP, PMg, PM, 5, CO, HM,
PCDD/ PCDF PAHs, HCB,
PCB

NOy, SOy, NMVOC, NHg,
TSP, PMg, PM, 5, CO, HM,
PCDD/ PCDF PAHSs, HCB,
PCB

NOy, SO, NMVOC, NHs,
TSP, PMg, PM, 5, CO, HM,
PCDD/ PCDF PAHSs, HCB,
PCB

IE, reported undet.A.4.a.i

NMVOC

Statio
nary
combus
tion
54%

stationary fuel combustiand other sources
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Table 3.3. Pollutants emission from stationary fuel combustion in 12009

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
19962009, %

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
199062009, %

NOy
Gg
33.43
30.51
21.51
16.75
18.08
18.28
19.89
18.30
16.94
16.12

17.14
18.15
17.55
20.00
18.26
16.22
14.70
18.17
16.61
13.952
-58.3

Hg

Mg
1.12
1.02
0.83
0.64
0.64
0.60
0.60
0.60
0.53
0.50
0.51
0.50
0.50
0.58
0.54
0.52
0.52
0.65
0.57
0.44
-60.4

NMVOC
Gg
12.85
12.41
9.92
8.69
10.75
18.79
21.85
21.51
16.92
16.63

16.42
15.89
16.70
17.60
17.56
15.88
14.64
18.04
19.18
19.628
52.8

As

Mg
18.86
16.45
14.03
10.84
10.68
10.07
10.36
10.20

9.15
8.71
8.59
8.39
8.36
10.11
9.79
9.22
8.59
11.08
9.42
7.61
-59.7

SO, NH3 PM,s PM,, TSP (6{0)
Gg Gg Gg Gg Gg Gg
266.71 0.04 273.13 98.26
24467 0.03 274.09 98.52
187.72 0.03 246.27 73.93
151.61 0.03 194.25 63.99
146.16  0.04 172.35 78.31
112.46  0.07 132.00 130.35
121.27 0.08 121.58 150.26
112.32 0.08 98.33  146.13
100.33 0.06 86.73 118.71
94.09 0.06 85.43 113.19
93.77 0.06 20.06 34.97 71.88 113.67
89.70 0.06 21.11 35.05 69.91 115.21
85.72 0.07 21.42 30.72 48.78 118.55
99.37 0.06 1957 27.39 4484 121.29
87.45 0.06 20.69 27.34 41.69 125.56
75.75 0.05 18,58 23.95 33.25 114.84
69.48 0.05 1396 17.36 23.76 102.59
87.62 0.06 18.97 2591 31.80 124.11
69.07 0.07 18.70 2254 2753 133.55
54.62 0.07 17.44 20.72 25.16 138.30
-79.5 85.0 -13.1  -40.8 -90.8 40.7
Cr Cu Ni Zn Dioxines i’g‘; |§4
Mg Mg Mg Mg gl-Teq Mg
18.17 7.35 27.31 102.66 4.97 12.11
15.84 6.87 25.88 93.99 4.72 11.79
13.65 5.31 17.00 77.08 3.74 8.43
10.31 3.96 14.31 59.39 3.00 7.08
10.14 4.32 12.84 62.26 3.25 8.51

9.59 3.65 10.48 57.02 3.97 14.44

9.81 3.10 1092 54.45 4.35 16.81

952 299 980 53.94 4.06 16.68

855 269 8.85 48.85 3.14 13.34

8.15 254 7.63 46.69 3.03 12.89

8.01 218 6.60 42.99 2.86 12.52

786 216 6.46 4250 3.01 12.47

794 214 6.24 41.72 2.98 12.73

942 254 6.75 50.39 3.49 13.18

9.00 252 6.70 50.24 3.00 13.82

8.67 244 6.44 46.59 3.01 12.54

8.05 218 578 42.08 2.56 11.67
10.28 2.75 6.74 53.59 4.44 13.17

881 239 592 46.79 4.55 12.98

705 198 487 37.85 4.13 15.02
-61.2 -73.1 -82.2 -63.1 -16.9 24.0

Pb
Mg

Cd
Mg

126.73 4.39
118.44 4.19
89.64 2.99
67.36 2.21
79.53 2.86
60.65 1.95
44.15 1.04
36.60 1.06
33.03 1.00
31.47 0.94

30.86 0.56
30.33 0.54
29.99 0.56
35.31 0.62
33.96 0.58
32.62 0.57

2980

0.54

38.33 0.67
33.34 0.60
26.84 0.47

-78.8

HCB

kg
0.06
0.06
0.05
0.04
0.07
0.12
0.14
0.14
0.13
0.12
0.13
0.14
0.13
0.15
0.16
0.15
0.12
0.13
0.15
0.17
188.7

-89.3

PCB

kg
90.25
81.01
67.24
57.01
53.43
51.77
54.45
54.02
48.33
45.81
44.80
46.92
46.50
53.92
52.39
49.67
45.84
57.30
50.87
43.20
-52.1
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Energy related activitiegwithout transport)are the most significant contributors to SO
emissionsi 99.6% in 2009. The share of mobile sourcedatal emission is very smaill
0.23% (Figures.7). The oil shale Power Plants contributes to t8@} emissions about 77%.
Estonian oil shale is highsh shale (up to 46%), low net caloric value 8MJ/kg) and
sulphur content 1:4.8%. Two different combustion technologies, the old pulverized
combustion of oil shaland the new circulated fluized bed combustion technology are at
present used in the Estonian Power Plants.

Stationary
combustion in

Nor+industrial
combustion
1.17%

manufacturin
industries
8.83%

Mobile sources
0.23%

Other sources
0.13%

Combustion in
energy industr
89.64%

Figure 3.7. SO, emissions byources of pollution in 2009

Non-industrial combustion is responsible for about 88% of total NMVOC emissions in
stationary combustion and for about 60% of TSP emis@tigures 3.8, 3.10)Power and
district heating plants are responsible for a 90% of &®@ission in stationary combustion.
(Figure3.9)
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Figure 3.8. Distribution of NMVOC emission by sector in stationary combustion
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SO, emissions, Gg
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Figure 3.9. Distribution of SO, emission by sector in stationary combustion
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Figure 3.10. Distribution of TSP emission by sector in stationary combustion

3.2.2 Methodological issues

NFR 1.A.1.a Public electricity and heat productioNFR 1.A.2.f.i Other Stationary combus
tion in manufacturing industries and constructibiR 1.A.4.a.i, c.i Non-industrial combus
tion plants(commercial and agriculture stationary combustimcjudes pollutants emission
data from poinsources (PS) reported bperatorandfrom diffuse sources.

NFR 1.A.1.b Petroleum refining (only two facilities repoted emissions from process furnace

in shale oil industry)Emissionsare calculate@n the basis ofneasurementsr the combined
method fneasurementglus calcutions) is used
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NFR 1.A.1.c Manufacture of solid fuelhcludes pollutants emission datported bythree
facilities of shale oil production (oil shale transformation processes; if necessary, the next IR
will provide detail description of technologylEmissionsare calculatedon the basis of
measurementsr the combined methodhgasurementslus calculations) is used

Under this code also data from boilers in oil shale mining and other fuel transformation
industries. Operators used measuremertllts or the combined methodbr emission
estimations.

NFR 1.A.2.a Iron and steel and.A.2.a.b Nonferrous metals includes emissions from
processes with contaaepoted by operatorsEmissions are calculated on the basis of
measurements or the combined metfradasurements plus calculations) is used

NFR 1.A.4.b.i Residential: Stationary planiscludes pollutants emission ddt@m diffuse
sources.

According to the national legislation, all operators with boilers capacity beginning from
0.3MW must prepareannual report. Report for the energy related activities contains data
about type and capacity of boilers, fuels characteristic and consumption, pollutants emissions
and so on.

Fuel consumption data from point sourtes summarizedly SNAP codes. Emissisrfrom
the diffuse sources were calculated by using data of fuel consumption from Energy Balance
(EB), preparedy Estonian Statistics:

Diffuse sources Fuel £B fueli PS fuel

The main tables of Energy balance contain summary data for the districhgheatl

industrial boilers (SNAP 01 and SNAP 03). Fuel consumption by manufacturing industry is
shown only under final consumption (SNAP 0303). In this case it is difficult to compare fuel

data from national database (by SNAP) and Estonian Energy Balancierdetermination

of fuel consumption by diffuse sources were usethbinedd at a fr om t wo t abl
bal ance sheetod and AConsumption of fuel by b
now under decision tase for national report preparifgnnual Fuel Questionnaires sent by
Statistics to Eurostat.

Emissions from PS have been calculated on the base of national emission factors and fuel
consumption or on the base of measurementsorling to the national legislatipall large
combustion plat >100MW are obliged to carry outontinuous monitoringFor other sources
frequency ofmeasurements regulated byemissionpermis. National emission factors for

the calculation emissions from boilers were adopted by Regulation of the Minister of the
Environmenton 2004(Tables 34-3.8).
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Table 3.4. TSP emission factors for boilers, g/GJ

Coal 3000

Oil shale 12000

- cyclone 3000

- electrostatic precipitator 1000

Peat

- no control 1000 2000

- cyclone 220 230 700 700
- cyclone + multicyclone 80

- electrostatic precipitator 80
Wood

- no control 1000 1000 1000 1000
- cyclone 240 240 500 70

- electrostatic precipitator 70 80
Heavy fuel oil 100 100

Oil shale oll 100 100

Light fuel oil 100 100

Table 3.5. NO, emission factors for boilers, g/GJ

200 200

Coal

Qil shale 150

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

Qil shale oil 150 200

Light fuel oil 100

Gas 60 100

Table 3.6. NMVOC emission factors for boilers, g/GJ

 P<10MW 50 MW >P>10 MW |
Coal 15 15
Peat 100
Wood 48
Heavy fuel oil 3 3
Qil shale oil 1,1
Light fuel oil 15
Gas 4 2,5
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Table 3.7. Carbone monoxide ession factors for boilers, g/GJ

P <10 MW 50 MW > P > 10 MW
burner ﬁﬁﬁg‘;ﬁd gﬁtrigégd fluidized  bumer  fluidized

Coal 100 100

Oil shale 100

Peat 1200 500 100 200

Wood 1200 1000 400 200

Heavy fuel oil 100 100

Oil shale oil 100 100

Light fuel oil 100 100

Gas 60 40

Table 3.8. Heavy metals emission factors for boilers, mg/GJ

Fuel /purification Heavy metals EF, mg/GJ
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 precipitator 5 5 40 5 10 10
Oil shale
- electrostatic precipitator 5 5 300 20 410 90 80 50
Peat
- no control 5 10 200 50 150 100 80 350
- cyclone 5 4 50 30 20 80
- electrostatic precipitator 5 0,7 15 7 6 25
Wood
- no control 0,5 5 200 5 500 1 35 30
- cyclone 0,5 2 60 0,3 10 10
- electrostaic precipitator 0,5 0,5 15 0,1 2 2
Heavy fuel oll
- no control 0,03 0,3 20 10 40 2 1 300
- cyclone 0,03 0,2 10 1 0,5 150
Qil shale oll 0,04 0,11 50 16 290 24 3,5 8
Light fuel oil 0,03 0,04 10 11 6 6 2 4

The SQemissions & calculatedy formula
Emi ssions 2l 0fFWD,2 wheBrd S

B 1 fuel consumption,
S'i sulphur content in fuel
A retention of sulphur in ash

Estonia at present has no national emission factors fofp RN PMs For emissions
calculations from point sources were used CEPMEIP project emissitorsfgnot directly,

but share from TSP, because the some national EFs are ditfereparirg with CEPMEIP
emission factors). For a example, for oil shale Power Plant, firstly were estimated TSP
emission factors on the base of emissions (operator dafaedmase of measurements) and
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fuel used data for various boilers and theéependng of technology (high, medium or low),
emissions of fine particles.

At presentthe nationalmethodologyis being on the ceordination in theMinistry of the
Environment.

Pollutants emissions from residual sectors have been calculated on the base of activity data
from Energy Balance and Guidebook emission factor (Table 3.9).

Table 3.9. Pollutants emission factors for area elyesgurces

Pollutant Coal Wood, peat Gaseous fuels Liquid fuels Units
SO, 900 10 0 138 g/GJ
NO, 130 80 60 70 g/GJ
NH3 0 4 0 0 g/GJ
CcoO 5300 6100 30 60 g/GJ
NMVOC 490 980 10 15 g/GJ
TSP 450 800 1 8 g/GJ
PM3, 400 700 1 5 g/GJ
PM,5 400 700 1 5 g/GJ
As 2 1 NA 1 mg/GJ
cd 2 1 NA 1 mg/GJ
Cr 11 3 NA 16 mg/GJ
Cu 22 9 NA 8 mg/GJ
Hg 7 1 NA 1 mg/GJ
Ni 13 4 NA 240 mg/GJ
Pb 130 40 NA 16 mg/GJ
Zn 220 130 NA 9 mg/GJ
Dioxin 70 100 15 10 ng/GJ
Benzo(a)pyrene 230 210 NA 22 mg/GJ
Benzo(b)fluoranthene 330 220 NA 26 mg/GJ
Benzo(k)fluoranthene 130 130 NA 13 mg/GJ
Indeno(1,2,3_cd)pyrene 110 140 NA 15 mg/GJ
HCB 0,0006 0,00634 NA 0 mg/GJ

Activity data

Discrepancies in the data aolid fuels between energy balance and point sources database
are possible, theeason of this distinction in the data about te@sumed oil shajevhich
operatorsare represented Btatistical Officeandto Point Sources informatiagystem(OSIS)

(the data in tons identicddut not in TJ).
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Table 3.10. Fuel consumption in stationary fuel combustion in 22009, PJ
1990 1991 1992 1993 1994 1995 1996 1997

le;‘e‘lus'd 68.14 6499  36.07 36.68 3092 2262 2308 2067
Solid fuels 242.83 226.34 188.36 146.90 14840 142.65 14943 147.28
Biomass 8.37 8.21 7.86 7.38 1200 2001 2322 2427
Gas 4061 4236 2342 1179 1489  17.32  19.90  19.24

2000 2001 2002 2003 2004 2005 2006 2007
fLJ‘e‘Ius'd 10.69  11.28 .67 0.13 9.53 8.26 6.31 5.46

Solid fuels  123.02  119.11 123.45 138.39 142.88 138.48 13429 164.52
Biomass 20.63 21.94 21.77 23.85 25.01 24.22 20.05 22.85

Gas

21.80 23.37 23.33 24.07 23.54 23.58 23.37 26.18

3.2.3 Sourcesspecific QA/QC and verification

The several QC procedurase usedn the frame of inventory preparation

1998
19.75

125.48
21.42
17.86
2008

5.22

141.09
25.02
27.41

1999
18.26

115.40
20.50
17.44
2009

4.75

132.00
27.42
20.67

Before usedatagiven by operatos, the data of reports (the emissions, used fuel, methods of
calculations) is checkedhe PointSources information stem consist calculation modules
on the base of national emission factor and if operasas the calculation module it is

possible to be assured that the received results are correct

Then the dataof fuel consumptionis summarizedoy SNAP codesand compred to the
Statistical energpalance datarhere are difficulties at comparison of consumption of fuel on
activities. The principle of a database that, for example, the industrial boiler is designated

SNAP 03 not dependent on that, is heat sold or id isseown needs.

No some improvements were made in tleisortingyear.

3.2.4 Sourcesspecificplanned improvements

1 To improveQA/QC procedure

1 To make the basic decision on use opalint sources at calculation of emissions from
stationary combustionThe wsing only large sourcedata arepossible and remained
part to count asdiffuse sources Thus there can be a probleomly with particles
(because part of facilities is used control equipmétdj.elimination of this problem
is possible to calculatlEF for each fuel and to use it at calculation emission from

diffuse sources.
1 To correct EF for NFR..A.4.b.iresidential combustion sector.
1 To provide uncertainty analysis

49



Estonian Informative Inventory Report 2011

3.3 Transport

3.3.1 Overview of the sector

Table 3.11. Transport sector reportiragtivities

NFR
1A.2f.i

LA 3.ai-ii.(i)

1.A.3.a.i-ii (ii)

1A 3.b.i-iv

1.A.3b.v

1.A.3.b.vi

1.A.3.b.vii

1A3c

1.A.3.d.ii

1.A.4aii

1.A.4b.ii

Source

Mobile Combustion in
manufacturing industries an
construction

International and Civil
aviation (LTO)

International and Civil
aviation (Cruise)

Road transport

Road transport: Gasoline
evaporation

Automobile tyreand brake
wear

Road transport: Automobile
road abrasion
Railways

National navigation
(Shippirg)

Commercial/lnstitutional:

Mobile

Residential: Household and
gardenng (mobile)

Description

Mobile combustion in
manufacturing industries an
construction land based
mobile machinery (e.g.
rollers, asphalt pavers,
excavators, cranes, tractors
other industrial machinery)
Activities include all us of
aircraft (jets, turboprop
powered and piston engine
aircraft, helicopters)
consisting passengers and
freight transport.

Activities include all use of
aircraft consisting passenge
and freight transport.

Road transport includes use
of vehicles with combustion
engines: passengers cars,
light duty vehicles, heavy
duty trucks, buses and
motorcycles

Gasoline evaporation from
automobiles

PM and heavy metal
emissions from automobile
tyre and brake wear

PM emissions from road
abrasion

Railway transport operated
by steam and diesel
locomotives

Merchant ships, passenger
ships, technical ships,
pleasure and tour ships and
other inland vessels.
Commercial andhstitutional
land based mobile
machinery.

This source category
includes 1 A 5 b Other,
Mobile - Military sector
Household and gardening
sector includes various
machinery: lawn mowers,
wood splitters, lawn and
garden tractors etc.

Emissions

NO,, NMVOC, SQ, NHjz,
PM, s, PMyo, TSP, CO, Pb,
Cd, Cr, Cu, Ni, Se, Zn,
B(a)p, B(b)f, Total PAHs

NO,, NMVOC, SG, PMy s,
PM;o, TSP, CO

NOy, NMVOC, SQ, PM; 5,
PMy,, TSP, CO

NO,, NMVOC, SG, NHs,
PM, s, PMyo, TSP, CO, Pb,
Cd, Cr, Cu, Ni, Se, Zn,
PCDD/PCDF, B(a)p, B(b)f,
B(K)f, 1(1,2,3-cd)p, Total
PAHs

NMVOC

PM, s, PMyo, Pb, Cd, Cr, Cu,
Ni, Se, Zn,

PM, s, PMyo, TSP, Pb, Cd,
Cr, Cu, Ni, Se, Zn,

NO,, NMVOC, SG, NHs,
PM, s, PMyo, TSP, CO, Pb,
Cd, Hg, As, Cr, Cu, Ni, Se,
Zn, PCDD/PCDF, B(a)p,
B(b)f, B(K)f, 1(1,2,3cd)p,
Total PAHs, HCB

NO,, NMVOC, SQ, NHjz,
PM, s, PMyo, TSP, CO, Cd,
Cr, Cu, Ni, Se, Zn, B(a)p,
B(b)f, Total PAHS

NO,, NMVOC, SQ, NHjz,
PM, s, PMyo, TSP, CO, Pb,
Cd, Cr, Cu, Ni, Se, Zn,
B(a)p, B(b)f, Total PAHs

NO,, NMVOC, SQ, NHjz,
PM,5, PMyo, TSP, CO, Pb,
Cd, Cr, Cu, Ni, Se, Zn,
B(a)p, B(b)f, Total PAHs
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1.AAciii Agriculture/Forefry/Fishing: Land based mobile ofiopad NO,, NMVOC, SQ, NHj,
Off-road vehicles and other vehicles and other machiner PM, s, PM,, TSP, CO, Pb,
machinery used in agriculture/forestry  Cd, Cr, Cu, Ni, Se, Zn,
sector (agricultural tractors, B(a)p, B(b)f, Total PAHs
harvesters, combines etc.).
This source category
includes 1 A 4 c iii
Agriculture/Foresty/Fishing:
National fishing sector

1.A.3.d.i.(i) International maritime Vessels of all flags that are  NO,, NMVOC, SG, NHs,
navigation engaged innternational PM,s5, PMyo, TSP, CO, Pb,
waterborne navigatin. Cd, Hg, As, Cr, Cu, Ni, Se,

Zn, PCDD/PCDF, B(a)p,
B(b)f, B(K)f, 1(1,2,3cd)p,
Total PAHs, HCB, HCH,
PCBs

The shareof mobile sources in total emissions in 2008 NO, T 51.5%, NMVOCIi 12.6%,
CO1T 174%. The share of other pollutanis not so significant. The emissions of nitrogen
oxides, noAmethane volatile compounds and carbon monoxide haveatst compared to
1990 by 60.7%, 76.6% and 77.1% respectivehe Trend of the emissiond these categas

is given in Figure 3.1, Tables 3.2-14.

A detailed overview of methodological issues, activity data, emission factors and emissions is
given in each subsector.

All the emissionsfrom period 19962008 were recalculated for: road transport, -wéfad
mechinery and navigation sectors. Main reasongdoalculationsvere renewed Guidebook
with new emission factorEMEP/EEA air pollutant emission inventory guidebook 2009),
new COPERT version 8.0 and alsorrectedsulphur and lead emission factors in rgve
transport subsector. Recalculations led to a change in total emissions aredi de&aitiew is
given in each transport subsector.
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Figure 3.11. NOy, NMVOC and CO emissions from transport sector
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Table 3.12. Total emissions from transport sector in 12909 (Gg)

NO, NMVOC
1990 38.020 19.592
1991 35.690 18.738
1992 19.623 8.644
1993 21.205 9.537
1994 22.424 11.393
1995 19.855 10.667
1996 21.579 10.883
1997 21884 12.214
1998 20.273 9.059
1999 19.635 10.781
2000 19.454 10.527
2001 20.844 10.841
2002 22.671 9.627
2003 20.499 7.943
2004 19.430 6.833
2005 19.252 6.501
2006 19.519 6.370
2007 19.117 5.925
2008 17.468 5.073
2009 14.945 4.579
trend 1990
2009, % -60.7 -76.6

SO, NH3
6.899 0.018
6.620 0.017
3.942 0.008
4.287 0.012
4.075 0.023
3.647 0.029
3.869 0.039
3.885 0.050
3.985 0.047
3.515 0.062
3.401 0.111
0.797 0.140
1.109 0.146
0.696 0.160
0.602 0.223
0.366 0.213
0.330 0.240
0.305 0.255
0.252 0.253
0.124 0.228

-98.2 1166.7

PM; 5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

0.894

0.780

0.968

0.923

0.975

0.931

0.935

0.949

0.893

0.731

-18.2

PMio

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.984
0.889
1.081
1.031
1.087
1.046
1.059
1.079
1.021
0.846

-14.0

TSP

1.473
1.436
0.839
1.027
0.937
0.863
0.857
0.889
0.870
0.787
0.938
0.829
1.019
0.970
1.021
0.976
0.983
0.997
0.942
0.776

-47.3

1
1

CoO

27.975
27.163

52.870
59.586
71.185
66.577
69.056
82.583
62.423
77.086
68.208
72.553
62.619
52.293
45.024
42.340
40.586
37.910
32.458
29.326

Table 3.13. Total emissions of heavy metals from transport sector in-2090 (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

Pb
78.727
69.698
34.327
35.089
43.019
24377
21.068

8.662
5.154
6.422
3.832
4.559
4.233
1.788
l1.64
1.661
1.165
1.228
1.211
1.108

-98.6

Cd
0.012
0.011
0.006
0.006
0.007
0.006
0.007
0.007
0.006
0.006
0.006
0.008
0.009
0.008
0.008
0.009
0.009
0.010
0.010
0.009

-25.0

Hg
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-100.0

As
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-100.0

Cr
0.152
0.137
0.073
0.080
0.093
0.085
0.090
0.096
0.086
0.089
0.090
0.110
0.116
0.112
0.115
0.119
0.127
0.135
0.133
0.119

-21.7

Cu
3.943
3.565
1.919
2.095
2.405
2.191
2.321
2.464
2.233
2.287
2.322
2.809
3.003
2.909
2.983
3.074
3.301
3.483
3.433
3.068

-22.2

Ni
0.091
0.085
0.046
0.050
0.054
0.048
0.052
0.054
0.049
0.050
0.050
0.060
0.066
0.065
0.065
0.068
0.073
0.076
0.075
0.067

-26.4

Se
0.013
0.012
0.006
0.007
0.008
0.007
0.007
0.008
0.007
0.007
0.007
0.008
0.009
0.009
0.009
0.010
0.010
0.011
0.011
0.009

-30.8

-77.1

Zn
1.855
1.713
0.910
0.994
1.132
1.029
1.099
1.157
1.036
1.065
1.078
1.307
1.412
1.378
1.409
1.460
1.570
1.657
1.616
1.451

-21.8
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Table 3.14. Total emissions of POPsoim transport sector in 194009
1(1,2,3 Total

PCDD/F  B(a)p B(b)f B(k)f cd)p PAHS HCB HCH PCB

gl-Teq Mg Mg Mg Mg Mg kg kg kg
1990 0.226 0.022 0.040 0.017 0.012 0.091 0.000 NA NA
1991 0.223 0.022 0.039 0.015 0.012 0.088 0.000 NA NA
1992 0.096 0.012 0.022 0.008 0.005 0.047 0.000 NA NA
1993 0.104 0.013 0.023 0.009 0.006 0.051 0.000 NA NA
1994 0.142 0.012 0.021 0.010 0.008 0.050 0.000 NA NA
1995 0.128 0.009 0.017 0.010 0.007 0.042 0.000 NA NA
1996 0.148 0.010 0.019 0.010 0.008 0.047 0.000 NA NA
1997 0.152 0.009 0.018 0.010 0.007 0.045 0.000 NA NA
1998 0.111 0.008 0.016 0.010 0.006 0.040 0.000 NA NA
1999 0.132 0.007 0.014 0.009 0.006 0.037 0.000 NA NA
2000 0.137 0.007 0.014 0.009 0.006 0.037 0.000 NA NA
2001 0.167 0.008 0.017 0.011 0.008 0.043 0.000 NA NA
2002 0.156 0.011 0.020 0.012 0.008 0.050 0.000 NA NA
2003 0.150 0.011 0.020 0.011 0.007 0.049 0.000 NA NA
2004 0.149 0.011 0.019 0.012 0.008 0.049 0.000 NA NA
2005 0.151 0.011 0.020 0.012 0.008 0.051 0.000 NA NA
2006 0.160 0.012 0.021 0.013 0.009 0.055 0.000 NA NA
2007 0.168 0.013 0.022 0.013 0.009 0.058 0.000 NA NA
2008 0.169 0.012 0.021 0.013 0.009 0.055 0.000 NA NA
2009 0.152 0.012 0.019 0.012 0.008 0.051 0.000 NA NA

trend 1990
2009, % -32.7 -45.5 -52.5 -29.4 -33.3 -44.0 -100.0

3.3.2 Roadtransport (1.A.3.b.tvii)

3.3.2.1 Source category description

Road transport is the most important emission source in transport sector @1@uré his
sectorincludes all transportation types of vehicles on roads (passenger cars, light duty
vehicles, heavy uty trucks, buses, motorcycles). The source category does not cover farm
and forest tractors driving occasionally on the roads because they are included in other sectors
as offroads (agricultural and industrial machinery etc.)

Road transport sector incles emissions from fuel combustion, road abrasion, tyre and brake
wear and NMVOC emissions from gasoline evaporation.

Road transport contributetb the emissions of nitrogen oxides, noethane volatile
compounds and carbon monoxide 63.9%, 72.8% an2l83espectively in 2009The lead
emissions from road trapsrt have decreased for about 38. since 1990 (Figurg.17).
Reduction of emissions is connected with prohibition leaded gasolip@00 (Figure3.18).
The share of road trgport in total Pb emsons was 3% in 2009. In figures below
(Figures3.13-3.17) a detailed overviewf NO,, NMVOC, CO, SQ and Pb emission sources
in road transport sectas provided All the emissionrendsare presented ihables 3.5.
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Fuel consumptiomaschanged over etades in road transport sectburing last few years
the consumption of gasolif&as becomeguite stable and diesel consumptleas increasedn
1990 s¢he gasoline consumption dominated, btartingfrom 2002 we can see continuous
growth of diesel cosumption by road transport (Figusel9). This trend can be explained by
the fact thatvehicles with gasoline enginbave lost theipopulaity in recent years and diesel
engines dominate because of their greater fuel efficiency and torque cormpgasline
engines.

Therefore thereasons foemission reductions were 418ecrease in gasoline consumption
during 199062009 and increasing amount of new cars, which due to new technologies are
designed to reduce both energy consumption and pollutant emissions

Recalculations

All the emissiondrom transport sector foperiod 19962008 are recalculatedlain reasons

for that are: improvedewedition of COPERT program, corrected sulphur and lead content in
fuels and also corrected statistical fuel consump#oenoverview of updated data is given in
Chapter 10.

Agricultural machinery

Household and gardenin

Commercial/ institutional

AT

aCco
National navigation
ENMVOC
Railways B NOX
Road transpor |
Aviation, LTO
Industrial machineryL

0 10 20 30 40 50 60 70 80 90

Figure 3.12. NO,, NMVOC and CO emission share from transport sectors
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Figure 3.19. Gasoline and diesel consumption in road transport sector

Table 3.15. Emissions from road transport in 192009, (Gg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

19901991199219931994199519961997 1998199920002001 200220032004 200520062007 2008 2009

NOx
25.250
22.949
11.294
12.446
16.147
15.786
16.632
17.350
15.387
15.632
15.350
16.780
16.157
13.910
13.458
13.284
13.243
12.876
11.690

9.544

-62.2

NMVOC
17.708
16.838

7.676
8.163
10.630
9.755
10.000
11.353
8.191
9.889
9.499
9.686
8.138
6.535
5.588
5.410
5.225
4.744
3.911
3.333

-81.2

—a— Gasoline

SO,
3.220
2.930
1.583
1.859
2.350
2.598
2.561
2.700
2.765
2.587
2.558
0.581
0.602
0.293
0.267
0.063
0.036
0.038
0.036
0.012

-99.6

NH3
0.015
0.014
0.007
0.011
0.022
0.028
0.038
0.049
0.046
0.062
0.110
0.139
0.145
0.159
0.222
0.212
0.239
0.254
0.252
0.227

1411.4

—a—Diesel

PM;5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

0.713

0.587

0.657

0.603

0.684

0.647

0.627

0.618

0.566

0.464

-34.9

PMyo
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

0.800

0.694

0.767

0.708

0.793

0.758

0.747

0.745

0.692

0.576

-27.9

TSP
0.771
0.726
0.395
0.483
0.605
0.663
0.602
0.658
0.636
0.6®
0.750
0.630
0.701
0.643
0.723
0.685
0.668
0.661
0.611
0.503

-34.7

CO
122.056
121.144

49.562
55.237
68.550
63.319
65.492
79.040
59.370
73.653
64.102
67.794
57.007
46.870
40.177
37.946
35.973
33.100
27.641
24.397

-80.0
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Table 3.16. Emissions of heavy metals from road transport in 12@09, (Mg)

Pb Cd Hg As Cr Cu Ni Se Zn
1990 73.785 0.008 NE NE 0.133 3.341 0.065 0.009 1.478
1991 66.237 0.007 NE NE 0.117 2.961 0.059 0.008 1.330
1992 31.167 0.004 NE NE 0.061 1.530 0.030 0.004 0.672
1993 33.265 0.004 NE NE 0.067 1.691 0.033 0.005 0.746
1994 42.5% 0.005 NE NE 0.084 2.119 0.042 0.006 0.953
1995 23.616 0.005 NE NE 0.079 2.015 0.041 0.006 0.919
1996 20.174 0.005 NE NE 0.083 2.105 0.042 0.006 0.961
1997 7.744 0.006 NE NE 0.089 2.265 0.046 0.006 1.033
1998 4.195 0.005 NE NE 0.080 2.026 0.041 0.006 0.911
1999 5.613 0.006 NE NE 0.084 2.127 0.043 0.006 0.970
2000 3.749 0.006 NE NE 0.085 2.153 0.043 0.006 0.977
2001 4.477 0.007 NE NE 0.104 2.637 0.053 0.007 1.204
2002 4.136 0.007 NE NE 0.108 2.722 0.054 0.008 1.247
2003 1.645 0.007 NE NE 0.103 2.618 0.053 0.007 1.207
2004 1.601 0.007 NE NE 0.108 2.719 0.054 0.008 1.254
2005 1.638 0.007 NE NE 0.111 2.815 0.057 0.008 1.308
2006 1.140 0.008 NE NE 0.119 3.028 0.061 0.009 1.409
2007 1.198 0.008 NE NE 0.127 3.207 0.065 0.009 1.494
2008 1.190 0.008 NE NE 0.125 3.172 0.064 0.009 1.462
2009 1.079 0.007 NE NE 0.112 2.831 0.057 0.008 1.311
trend 1990
2009, % -98.5 -11.5 -15.8 -15.2 -12.2 -11.0 -11.3

Table 3.17. Total emissions of POPs from road transjpot9932009
1(1,2,3 Total

PCDD/F B(a)p B(b)f B(k)f cd)p PAHS HCB HCH PCB

g l-Teq Mg Mg Mg Mg Mg kg kg kg
1990 0.202 0.006 0.015 0.013 0.009 0.043 NE NA NE
1991 0.194 0.005 0.013 0.010 0.009 0.037 NE NA NE
1992 0.086 0.003 0.007 0.006 0.004 0.020 NE NA NE
1993 0.093 0.003 0.008 0.007 0.005 0.022 NE NA NE
1994 0.130 0.004 0.010 0.008 0.006 0.027 NE NA NE
1995 0.120 0.004 0.009 0.007 0.006 0.027 NE NA NE
1996 0.136 0.004 0.009 0.007 0.006 0.027 NE NA NE
1997 0.144 0.004 0.010 0.008 0.007 0.029 NE NA NE
1998 0.108 0.003 0.009 0.008 0.005 0.026 NE NA NE
1999 0.132 0.004 0.009 0.008 0.006 0.027 NE NA NE
2000 0.136 0.004 0.009 0.008 0.006 0.026 NE NA NE
2001 0.166 0.005 0.011 0.009 0.007 0.032 NE NA NE
2002 0.156 0.005 0.012 0.010 0.007 0.034 NE NA NE
2003 0.150 0.006 0.011 0.010 0.007 0.033 NE NA NE
2004 0.149 0.006 0.012 0.010 0.007 0.035 NE NA NE
2005 0.151 0.007 0.012 0.010 0.008 0.037 NE NA NE
2006 0.160 0.007 0.013 0.011 0.009 0.040 NE NA NE
2007 0.168 0.008 0.014 0.012 0.009 0.043 NE NA NE
2008 0.169 0.008 0.013 0.012 0.009 0.042 NE NA NE
2009 0.152 0.007 0.012 0.011 0.008 0.038 NE NA NE

trend 19960
2009, % -24.9 31.3 -20.9 -15.8 -15.2 -11.4
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3.3.2.2 Methodological issues

1) Fuel combustion

Emission calculations from road transport are basedTier 3 method, where exhaust
emissions are calculated using a combinatioretble technical and detailed activity data.

Tier 3 is mplemented in COPERT 4 progrgi@omputer Programme to calculate Emissions

from Road Transport, Copert 4 version 8Mich is used for the calculations and distributed

by the European Environment Agency. Total emissions are calculated with combination of
default COPERT emission factors and activity data (e.g. number of vehicles, annual mileage
per vehicle, average tripspeed, fuel consumption, monthly temperatures, driving and
evaporation share). The vehicle classes are defined by the vehicle category (passenger car,
light duty vehicles etc.), fuel type, weight class, environmental class and in some instances the
enginetype and/or the emission reduction technology.

Calculations demand annual mileage per vehicle category (F&i)e and number of
vehicles (Table.22), which is supplied by Estonian Road Administrat{@armer Estonian
Motor Vehicle Registration CentreJhis improved statistics is avalble from 2001 and data
for the years 199@000 is extrapolatedveteorological data isbtained fromMeteorological
and Hydrological Institute and fuel consumptotata fromStatistics Estonia.

Therefore calculation ofneissions from road vehicles is very complicated and demanding
procedure which requires good quality activity data and detailed emission factors.

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

ErotaL = Exot + Ecowp

where,

EroraL T total emissions of any pollutant for spatial and temporal resolution of the
application

Enor T emissions during stabilized (hot) engine operation, when engine is at its normal
operating tempature

Ecop T emissiongluring transient thermal engine operation (cold start)

Exhaust emissions of CO, NMVOC, NONH3z and PM in these source categoriependon

fuel type, emission reduction technology, vehicle type and vehicle use. These emissions a
calculated on the basis of vehid#gometersand specific emission factors for a variation of
different vehicle classes and for three different road types (urban, rural, highway).

Emissions of S@and heavy metals are dependent on fuel consumptiofuahtype. SQand
heavy metaleemissions are calculated by multiplying statistical fuel use (TaB& by
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emission factors (Tablg.18). The emission factors are based on the sulphur, carbon and
heavy metal contents of the fuels.

1 SO, emissions are estiated by assuming that all sulphur in the fuel is transformed
completely into S@ Equation:

Esoo= 2 X kx FC

where:
EsooT emissions of S@

k1 weight related sulphur content in fuel (kg/kg fuel)
FC1 fuel consumption

Table 3.18. Sulphur content of fuel (by weight)

Fuel 19962000 20012002 2003 2004 2005 2006 20072008 2009
Gasoline 0.1% 0.05% 0.015% 0.013% 0.005%  0.001% 0.0008%  0.0008%
Diesel 0.5% 0.05% 0.035% 0.030% 0.005%  0.004% 0.004% 0.001%

1 Pb emissions are estimated by assuming that 75 % of lead contained in gasoline is
emitted into air. Equation:

Ep,b=0.75x kX FC

where:
Ep,T emissions of Pb

k1 weight related lead content of gasoline (kg/kg)
FC1 fuel consumption

Table 3.19. Lead content in gasoline

Fuel 1990 2003 2006
Leaded gasoline  0.15 g/l - -

Unleaded gasoline 0.013 g/l 0.005¢g/ 0.003 g/l

1 Emissions obther heavy metalsare estimated by assuming that the total quantity is
emitted to he atmosphere. Equation:

EHeavy meta= K X FC

where:

k1 weight related content of heavy metal in fuel (kg/kg)
FCi fuel consumption

Table 3.20. Heavy metals content in fuel (mg/kg)

Fuel Cd Cu Cr Ni Se Zn
Gasoline/ 0.01 1.7 0.05 0.07 0.01 1
Diesel
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Table 3.21. Average annual mileage in road transport sector (million km per year)

Passenger Light duty Heavy duty

cars vehicles vehicles HEenE e Ve
1990 5,601.3 687.2 1,584.3 317.1 8,189.9
1991 5,612.3 668.1 1,195.8 230.5 7,706.7
1992 2,278.0 346.9 783.4 230.0 3,638.3
1993 2,620.0 377.9 831.4 223.3 4,052.6
1994 4,224.7 421.8 843.9 5.1 5,495.4
1995 3,880.1 446.8 842.7 7.7 5,177.3
1996 4,172.4 494.9 8503 10.0 5,527.6
1997 4,396.3 555.4 923.7 12.8 5,888.3
1998 3,165.2 455.9 1,064.4 10.5 4,696.0
1999 4,012.0 512.2 902.4 14.5 5,441.1
2000 4,125.7 505.5 899.8 15.9 5,546.9
2001 5,271.2 729.3 1,011.3 16.2 7,028.1
2002 5,176.5 872.8 1,053.7 17.3 7,120.3
2003 5,219.5 825.3 941.5 19.3 7,005.6
2004 5,419.8 958.5 942.5 32.8 7,353.7
2005 5,801.9 958.9 898.5 10.7 7,669.9
2006 6,451.1 950.0 941.9 19.2 8,362.3
2007 6,989.5 978.3 962.4 28.1 8,958.3
2008 6,865.0 965.6 991.6 29.8 8,852.0
2009 6,546.7 727.4 816.9 26.6 8,117.6

Table 3.22. Number of vehicles in road transport sector (thousand)

Passenger Light duty Heavy duty

. : Motorcycles Total
cars vehicles vehicles

1990 240.9 31.1 445 105.7 422.2
1991 261.1 354 50.3 100.2 447.0
1992 283.5 34.2 48.8 100.0 466.5
1993 317.4 34.0 48.8 97.1 497.3
1994 337.8 24.7 35.4 2.2 400.1
1995 383.4 30.1 425 3.3 459.3
1996 378.3 28.4 37.9 4.2 448.8
1997 381.5 27.9 36.8 5.4 451.6
1998 264.8 19.6 36.3 4.4 325.1
1999 295.7 21.2 31.1 6.1 354.2
2000 273.1 19.5 29.1 6.7 328.5
2001 273.9 26.4 30.9 6.8 338.0
2002 285.8 29.6 29.9 7.3 352.5
2003 314.4 325 30.0 8.1 385.0
2004 335.1 36.8 30.5 9.1 411.5
2005 354.7 33.5 26.0 35 417.7
2006 402.1 36.3 29.1 4.2 471.7
2007 429.2 37.5 29.5 5.8 502.0
2008 424.0 38.5 27.0 6.0 495.5

2009 424.0 36.9 26.9 6.7 494.5
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Table 3.23. Fuel consumption in road transport sector (Gg)

Gasoline Diesel

1990 490.16 223.95
1991 440.05 205.00
199 206.98 116.86
1993 220.89 141.70
1994 282.63 178.45
1995 242.96 211.25
1996 268.09 202.46
1997 298.91 210.25
1998 218.62 232.76
1999 274.61 203.74
2000 275.70 200.65
2001 328.79 251.76
2002 302.07 299.94
2003 288.95 294.89
2004 278.49 324.87
2005 284.61 347.93
2006 303.29 378.60
2007 317.96 405.32
2008 315.91 391.45
2009 287.86 348.34

2) Automobile tyre wear, brake wear and road abrasion

Tyre wear, brake wear and road surface wear are abrasion processes. Emission calculations
cover thosearticles emitted directly as a result of the wear of tyre, brake or surfaces.

Airborne particles are produced as a resul:¢t
road surface, and also when the brakes are applied to decelerate the vekmtendary
mechanism involves the evaporation of material from surfaces at the high temperatures
developed during contact. Emissions from these sectors are considered in relation to the
general vehicle classes (NFR codes 1.A.3.b.i to iv).

Automobile tyreand brake wear calculations are based on Tier 2 method and using COPERT
model (EMEP/CORINAIR Emission Inventory Guidebook 2009).

Road abrasion sector is not included in COPERT model and therefore these emissions are
calculated separately using Tier 1 défamission factors from EMEP/CORINAIR Emission
Inventory Guidebook 2009.

3) Gasoline evaporation

This sector includes NMVOC evaporative fuelated emissions from gasoline vehicles
which is not deriving from fuel combustion. Most evaporative emissiongQffs emanate

from the fuel systems (tanks, injection systems and fuel lines) of petrol vehicles. Evaporative
emissions from diesel vehicles are considered to be negligible.
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Gasoline evaporation calculations are based on Tier 3 method and using COPE&T mod
(EMEP/CORINAIR Emission Inventory Guidebook 2009).
3.3.2.3 Sourcespecific QA/QC and verification
Common statistical quality checking related to assessment of trends has been carried out.

3.3.2.4 Sourcespecific planned improvements

Uncertaintyanalysisfor road tansporisector.

Calculation ofTSPemissions fromAutomobile tyre and brake wesector.

3.3.3 Aviation (1.A.3.a.i-ii (i-ii))

3.3.3.1 Source category description

Emissionsare split into different aircraft activitiesgllocations are made according to the
requiremerd for reporting:

1.A.3.aii (i) Civil aviation (Domestic, LTO)

1.A.3.ai (i) International aviation (LTO)

1.A.3.aii (ii) Civil aviation (Domestic, Cruise)*

1.A.3.ai (ii) International aviation (Cruise)*
*Cruise emissions are reported as memo item andaténcluded in the national totals.

Aviation sector hawery minor share into total emissionghe total contribution of aircraft
LTO emissions to the emissions of nitrogen oxides,-methane volatile compounds and
carbon monoxide wer@.5%, 02% and 0.5% respectivelyin transport sector in 200@ther
pollutants have even smaller share.
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Table 3.24. Emissions from LTGcycle in domestic aviation in 1992009 (Gg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

NOx

0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

51.9

NMVOC

0.002
0.002
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.001
0.001
0.003
0.002
0.002
0.002
0.003
0.003
0.003
0.002

-13.8

SG,
0.0003
0.0003
0.0001
0.0001
0.0001
0.0001
0.0002
0.0002
0.0002
0.0002
0.0001
0.0002
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0004

41.1

NH3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

PM35

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.00001
0.00001
0.00002
0.00002
0.00001
0.00001
0.00002
0.00001
0.00001
0.00001

-34.2

PMio

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.00001
0.00001
0.00002
0.00002
0.00001
0.00001
0.00002
0.00001
0.00001
0.00001

-34.2

TSP

0.00002
0.00002
0.00001
0.00000
0.00000
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001
0.00002
0.00002
0.00001
0.00001
0.00002
0.00001
0.00001
0.00001

-34.2

19901991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

CoO

0.030
0.030
0.010
0.010
0.010
0.016
0.021
0.020
0.021
0.020
0.019
0.016
0.044
0.038
0.027
0.034
0.030
0.035
0.040
0.043

45.1
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Table 3.25. Emissions from LTGcycle in international aviation in 1991009 (Gg)

NOy NMVOC SO, NH3 PM,5 PMo TSP Cco
1990 0.051 0.010 0.005 NA NR NR 0.0004 0.091
1991 0.051 0.010 0.005 NA NR NR 0.0004 0.091
1992 0.017 0.003 0.002 NA NR NR 0.0001 0.031
1993 0.018 0.003 0.002 NA NR NR 0.0001 0.033
1994 0.018 0.003 0.002 NA NR NR 0.0001 0.032
1995 0.029 0.005 0.003 NA NR NR 0.0002 0.051
1996 0.037 0.007 0.004 NA NR NR 0.0003 0.066
1997 0.035 0.006 0.000 NA NR NR 0.0003 0.062
1998 0.038 0.007 0.004 NA NR NR 0.0003 0.067
1999 0.036 0.007 0.004 NA NR NR 0.0003 0.064
2000 0.033 0.011 0.004 NA 0.0003 0.0003 0.0003 0.063
2001 0.033 0.008 0.003 NA 0.0003 0.0003 0.0003 0.062
2002 0.032 0.009 0.003 NA 0.0002 0.0002 0.0003 0.059
2003 0.040 0.008 0.004 NA 0.0003 0.0003 0.0003 0.068
2004 0.055 0.009 0.005 NA 0.0004 0.0004 0.0004 0.090
2005 0.076 0.013 0.007 NA 0.0006 0.0006 0.0006 0.122
2006 0.074 0.010 0.007 NA 0.0006 0.0006 0.0006 0.116
2007 0.089 0.010 0.009 NA 0.0008 0.0008 0.0008 0.121
2008 0.112 0.013 0.010 NA 0.0009 0.0009 0.0009 0.138
2009 0.075 0.008 0.007 NA 0.0006 0.0006 0.0006 0.08
trend 1990
2009, % 47.5 -21.2 36.5 57.8 57.8 57.8 -1.9

Table 3.26. Emissions from domestic aviation in 192009 (Cruise), Gg

NOy NMVOC SO, NH3 PM; 5 PM o TSP (6{0)
1990 0.016 0.00015 0.0015 NA NR NR 0.00030 0.0030
1991 0.016 0.00015 0.0015 NA NR NR 0.00030 0.0030
1992 0.005 0.00005 0.0005 NA NR NR 0.00010 0.0010
1993 0.008 0.00008 0.0008 NA NR NR 0.00016 0.0016
1994 0.007 0.00007 0.0007 NA NR NR 0.00013 0.0013
1995 0.008 0.00008 0.0008 NA NR NR 0.00aL5 0.0015
1996 0.006 0.00006 0.0006 NA NR NR 0.00012 0.0012
1997 0.007 0.00006 0.0006 NA NR NR 0.00013 0.0013
1998 0.006 0.00006 0.0006 NA NR NR 0.00012 0.0012
1999 0.007 0.00007 0.0007 NA NR NR 0.00003 0.0003
2000 0.007 0.00006 0.0006 NA 0.00013 0.0013 0.00013 0.0013
2001 0.006 0.00006 0.0006 NA 0.00012 0.00012 0.00012 0.0012
2002 0.005 0.00005 0.0005 NA 0.00010 0.00010 0.00010 0.0010
2003 0.004 0.00004 0.0004 NA 0.00008 0.00008 0.00008 0.0008
2004 0.004 0.00004 0.0004 NA 0.00009 0.00009 0.00009 0.0009
2005 0.002 0.00002 0.0002 NA 0.00005 0.00005 0.00005 0.0005
2006 0.001 0.00001 0.0001 NA 0.00002 0.00002 0.00002 0.0002
2007 0.001 0.00001 0.0001 NA 0.00002 0.00002 0.00002 0.0002
2008 0.003 0.00003 0.0003 NA 0.00006 0.00006 0.00006 0.0006
2009 0.002 0.00002 0.0002 NA 0.00003 0.00003 0.00003 0.0003
trend 1990
2009, % -89.7 -89.7 -89.7 -89.7 -89.7 -89.7 -89.7

67



Estonian Informative Inventory Report 2011

Table 3.27. Emissions from international aviation in 192009 (Cruise), Gg

NO, NMVOC SO, NH3 PMgs PMq TSP CcoO
1990 0.369 0.014 0.029 NA NR NR 0.006 0.032
1991 0.369 0.014 0.029 NA NR NR 0.006 0.032
1992 0.123 0.005 0.010 NA NR NR 0.002 0.011
1993 0.194 0.008 0.015 NA NR NR 0.003 0.017
1994 0.158 0.006 0.012 NA NR NR 0.002 0.014
1995 0.180 0.007 0.014 NA NR NR 0.003 0.015
1996 0.145 0.006 0.011 NA NR NR 0.002 0.012
1997 0.227 0.009 0.002 NA NR NR 0.004 0.020
1998 0.141 0.005 0.011 NA NR NR 0.002 0.012
1999 0.223 0.009 0.017 NA NR NR 0.003 0.019
2000 0.217 0.008 0.017 NA 0.003 0.003 0.003 0.019
2001 0.152 0.006 0.012 NA 0.002 0.002 0.002 0.013
2002 0.182 0.007 0.014 NA 0.003 0.003 0.003 0.016
2003 0.172 0.007 0.013 NA 0.003 0.003 0.003 0.015
2004 0.290 0.011 0.023 NA 0.005 0.005 0.005 0.025
2005 0.499 0.019 0.040 NA 0.008 0.0 0.008 0.043
2006 0.300 0.012 0.023 NA 0.005 0.005 0.005 0.026
2007 0.509 0.020 0.040 NA 0.008 0.008 0.008 0.044
2008 0.209 0.008 0.016 NA 0.003 0.003 0.003 0.018
2009 0.316 0.012 0.025 NA 0.005 0.005 0.005 0.027
trend 1990
2009, % -14.5 -14.5 -14.5 -14.5 -14.5 -14.5 -14.5 -14.5

3.3.3.2 Methodological issues

Emissions calculations from LTO cycle are based on the Tier 2 method and cruise emission
calculations Tier 1LEMEP/EEA air pollutant emission inventory guidebook 3009

For the LTO phase, fuel consuthand emissions of pollutants per LTO cycle are based on
representative aircraft type group dalde energy use by aircraft is calculated for both
domestic and international LTOs by multiplying the LTO fuel consumption factor for each
representative airaft type by the corresponding number of LTQOs. order to calculate the
domestic and international LTO emissions, the number of LTOs for each aircraft type is
multiplied with the respective emissions per LTO.

The cruise energyse is estimated as the @ifénce between the total fuel use from aviation
fuel sale statistics (Tab®30, Figures 35, 326) and the total calculated LTO fuel use. Fuel
based cruise emission factors are taken from EMEP/EEA guidebook as a single set for an
average aircraft (Tablgd.29). At last when given the fuel related cruise emission factors the
total domestic and international energy use and emissions can be calculated. All the
calculations are made by using following equations:

LTO Emissions = Number of LTOs * Emission leadtTO
LTO Fuel Consumption = Number of LTOs * Fuel Consumption per LTO

Cruise Emissions = (Total Fuel Consumptibm. TO Fuel Consumption) * Emission Factor
Cruise
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All flights from and toEstonia'sairports are separated into domestic and internatiogatdl
Separate emission estimates are made for domestic and international civil aircraft, which are
divided into emissions from the landing and talkie(LTO) phase and the cruise phase.

Detailed aircraft type data with takdf and landing activity iswgplied by airportsEstonian
aircraft movemenstatistics count landing and také as two different activitiesHowever
methodology defines both one landing and one-tdkeas a full LTO cycle.Therefore
statistical aircraft movement data is dividedtwy (Figure 324).

The methodology needs information of t he ni
aircraft types (Table 38). This kind of detailed knowledge is hard to obtain (individual

aircraft with their specific engines) and therefore datgggegated level for practical reasons

(Figure 323). Assumpions are made if there existissing data in some situations.

In spite of the different levels of aviation statistics it is possible to divide the air traffic activity
into the number of LTOs peaircraft type by using different statistical sources. Estonian
emission calculations based on tBRIEP/EEAmethodology and other referred sources in
guidebook (IPCC, FOCA, ICAO engine databats).

A complete emission calculation (LTO and cruise eroissifor domestic and international
flights) has been carried out by EEIC for 198209. There has been done extrapolation for
1990 and 1991.

International aviation National aviation
Piston Heli- _
engine copters He:|- 1Jg$
9 0,2% copters 0%
38% e
Turbopr
ops
36.3%
Turbopro.
ps
43.3% Piston_—
engine
49.5%

Figure 3.23. The share of different aircraft types in domestntl international civil aviation
in 2009
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Table 3.28. Emission factors for LTezycle (kg/LTO)

Fuel

NOy NMVOC SO, PM,s CO consumption
Turbofans (Jets)*
Airbus A310 23.2 5 15 0.14 25.8 1540.5
Airbus A320 10.8 1.7 0.8 0.09 17.6 802.3
Bae 111 4.9 19.3 0.7 0.17 37.7 681.6
Bae 146 4.2 0.9 0.6 0.08 9.7 569.5
B727 12.6 6.5 1.4 0.22 26.4 1412.8
B737-100 8 0.5 0.9 0.1 4.8 919.7
B737-400 8.3 0.6 0.8 0.07 11.8 825.4
B747-100-300 55.9 33.6 3.4 0.47 78.2 3413.9
B747-400 56.6 1.6 3.4 0.32 19.5 3402.2
B757 19.7 1.1 1.3 0.13 12.5 1253
B767-300 26 0.8 1.6 0.15 6.1 1617.1
B777 53.6 20.5 2.6 0.2 61.4 2562.8
Fokker 100 5.8 1.3 0.7 0.14 13.7 744.4
Fokker 28 5.2 29.6 0.7 0.15 32.7 666.1
2XB737-100 16 1 1.8 0.2 9.6 1839.4
McDonnell Douglas D 7.3 0.7 0.9 0.16 5.4 876.1
McDonnell Douglas D€L0 41.7 20.5 24 0.32 61.6 2381.2
McDonnell Douglas 12.3 1.4 1 0.12 6.5 1003.1
C525 0.74 3.01 0.34 0 34.07 340
EC RJ_100ER 2.27 0.56 0.33 0 6.7 330
ERJ145 2.69 0.5 0.31 0 6.18 310
GLF4 5.63 1.23 0.68 0 8.88 680
GLF5 5.58 0.28 0.6 0 8.42 600
RJ85 4.34 1.21 0.6 0 11.21 600
Turboprop**
turboprop, <1000sph/engine 0.3 0.58 0.07 0 2.97 70
turboprop, 1002000 sph/engine 1.51 0 0.2 0 2.24 200
turboprop, >2000sph/engine 1.82 0.26 0.2 0 2.33 200
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
singe engine high performance 0.02 0.16 0.00 0 7.33 7.5
(180-360hp)
twin engine high performance 0.05 0.22 0.01 0 19.33 21.6
(2x235hp)
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 27.5
AS50 0.15 0.24 0.01 0.01 0.35 25.2
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 0.04 0.02 0.78 70.0
R22 0.01 0.09 0.00 0.00 6.21 6.2
R44 0.02 0.11 0.00 0.00 8.79 8.8
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S76 0.29 0.59 0.02 0.01 0.85 48.2

UH1 0.36 0.20 0.02 0.01 0.27 41.8

*Turbofans (Jet engine)i The original data source for the Large Commercial Aircraft group LTO emissions

factors is the EMB/EEA guidebookEMEP/EEA air pollutant emission inventory guidebook 20€8),ICAO

Engine Exhaust Emissions Data Bank (http://www.dera.gov.uk) and IPCC Guid@b@s IPCC Guidelines

for National Greenhouse Gas Inventories).

**Turboprops (Turbojet engne, driving a propeller) This group is represented by three typical aircraft size

based on engine shaft horsepow20@6 IPCC Guidelines for National Greenhouse Gas Inventories).

***Piston engine aircraft i This group is represented by four typical aaftrsize based on engine horsepower

by AAircraft Pi st on Engi RederalfficesobCivd AvatiorBRO@ANaEStghiaARkRe por t o
report

****Helicopters 1 Emi ssi on factor of helicopters used are tak:¢
Heli copt er Haderal Office of €idil Aiation FOCA).

Table 3.29. Emission factors for cruise phase (kg/t)

NO, CcoO NMVOC SO, PMys
Domestic aviation 3150 2 0.1 1 0.2
International aviation 3150 1.1 05 1 0.2

Table 3.30. Fuel consumption in aviation sector (Gg)

Domestic Domestic  International International

LTO cruise LTO cruise otz
1990 0.280 1.520 5.358 28.842 36.000
1991 0.280 1.520 5.358 28.842 36.000
1992 0.094 0.506 1.821 9.579 12.000
1993 0.095 0.805 1.943 15.157 18.000
1994 0.094 0.656 1.917 12.333 15.000
1995 0.148 0.752 3.041 14.059 18.000
1996 0.192 0.608 3.902 11.298 16.000
1997 0.179 0.647 3.657 17.750 22.233
1998 0.196 0.618 3.987 10.987 15.788
1999 0.186 0.647 3.784 17.418 22.035
2000 0.156 0.635 3.634 16.944 21.369
2001 0.174 0.604 3.591 11.842 16.211
2002 0.324 0.478 3.487 14.246 18.535
2003 0.341 0.407 4.145 13.475 18.368
2004 0.273 0.436 5.641 22.650 29.000
2005 0.311 0.236 7.570 38.985 47.102
2006 0.316 0.088 7.526 23.433 31.363
2007 0.300 0.117 9.026 39.731 49.174
2008 0.351 0.278 10.757 16.342 27.728
2009 0.395 0.156 7.362 24.673 32.586
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Figure 3.26. Fuel consumption in international aviation

3.3.3.3 Sourcespecific QA/QC and verification

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

3.3.3.4 Sourcespecific planned improvements

Uncertaintyanalysisfor aviationsector.

3.3.4 Railways (1.A.3.c)

3.3.4.1 Source category description

Railway transport in Estonia is sthamission source in transport sectdhis sectoiconcerns
themovement of goods or peopisostlyby diesel locomotives.

The total contribution to the emissionsrofrogen oxides, nemethane volatile compaodls
and carbon monoxide were 12.3%, 3.6% a386 respectively in transport sector in 2009.

The emissions of NQ NMVOC and CChave decreased compared to 1990 by 24.6%, 27.5%
and 37.9% respectively and the trend of all the emissions is given in Bakile3S.

Deviations of time series can be exp&d by changing statistical fuel consumption in railway
sector(Figure3.27).
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Recalculations

All the SO, emissions are recalculated for perit@©02008 Recalculations concern mainly
using corrected sulphur contents in fulh overview of updated data given in Chapter 10.
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Figure 3.27. NOy, NMVOC and CO emissions from railways sector

Table 3.31. Emissions from railway transport in 192009 (Gg)

NOx NMVOC SO, NH3 PMs5 PM1g TSP (6{0)

1990 2.431 0.224 0.567 0.0003 NR NR 0.085 0.603
1991 2.278 0.213 0.559 0.0003 NR NR 0.083 0.593
1992 1.685 0.153 0.364 0.0002 NR NR 0.055 0.388
1993 1.791 0.163 0.388 0.0002 NR NR 0.058 0.413
1994 1.791 0.163 0.390 0.0002 NR NR 0.059 0.415
1995 1.736 0.157 0.365 0.0002 NR NR 0.055 0.389
1996 1.897 0.173 0.413 0.0003 NR NR 0.062 0.440
1997 1.736 0.157 0.363 0.0002 NR NR 0.055 0.388
1998 2.203 0.197 0.433 0.0003 NR NR 0.066 0.462
1999 2411 0.214 0.463 0.0003 NR NR 0.0 0.495
2000 2.254 0.200 0.429 0.0003 0.060 0.063 0.066 0.466
2001 2.097 0.187 0.056 0.0003 0.056 0.059 0.062 0.435
2002 2.673 0.237 0.199 0.0004 0.070 0.074 0.078 0.547
2003 2.358 0.209 0.170 0.0003 0.062 0.065 0.068 0.482
2004 2.044 0.181 0.153 0.0003 0.053 0.056 0.059 0.417
2005 2.201 0.195 0.168 0.0003 0.058 0.060 0.064 0.449
2006 2.306 0.205 0.168 0.0003 0.060 0.063 0.067 0.471
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2007 1.939
2008 1.362
2009 1.834
trend 1990
2009, % 2

0.172
0.121
0.163

-27.5

0.121  0.0003
0.050 0.0002
0.050 0.0002
-91.1 -23.9

0.051
0.036
0.048

-19.5

0.053
0.037
0.050

-19.5

0.056 0.396
0.040 0.278
0.053 0.375
-37.2 -37.9

Table 3.32. Emissions of heavy metals from railway transport 22009 (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

Pb

0.016
0.019
0.007
0.007
0.007
0.005
0.008
0.005
0.002
0.000
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-100.0

Cd

0.0007
0.0007
0.0004
0.0004
0.0004
0.0004
0.0005
0.0004
0.0004
0.0005
0.0004
0.0004
0.0005
0.0005
0.0004
0.0004
0.0004
0.0004
0.0003
0.0004

-48.1

Hg
0.0009
0.0011
0.0004
0.0004
0.0004
0.0003
0.0005
0.0003
0.0001
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

-100

As

0.0005
0.0006
0.0002
0.0002
0.0002
0.0002
0.0002
0.0001
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

-100

Cr

0.004
0.004
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.002

-55.2

Cu

0.080
0.076
0.055
0.059
0.059
0.057
0.062
0.057
0.072
0.078
0.073
0.068
0.087
0.077
0.066
0.071
0.075
0.063
0.044
0.060

-25.9

Ni
0.005
0.005
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002

-48.6

Table 3.33. Emissions of POPs from railway transport in 12909

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

PCDD/
E

gl-Teq
0.024
0.029
0.010
0.011
0.011
0.008
0.012
0.008
0.003
0.001
0.001
0.002

B(a)p
Mg
0.007
0.008
0.003
0.003
0.004
0.003
0.004
0.003
0.002
0.002
0.002
0.002

B(b)f

Mg
0.009
0.011
0.004
0.005
0.005
0.004
0.005
0.004
0.003
0.002
0.003
0.002

B(K)f

Mg
0.004
0.005
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.002
0.002

1(1,2,3 Total
cd)p PAHs
Mg Mg
0.003 0.023
0.003 0.026
0.001 0.011
0.001 0.012
0.001 0.012
0.001 0.010
0.001 0.013
0.001 0.009
0.001 0.007
0.000 0.006
0.000 0.006
0.000 0.006

HCB

kg
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Se

0.0007
0.0007
0.0004
0.0004
0.0004
0.0004
0.0005
0.0004
0.0004
0.0005
0.0004
0.0004
0.0005
0.0005
0.0004
0.0004
0.0004
0.0004
0.0003
0.0004

-48.1

HCH

kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Zn

0.070
0.072
0.042
0.045
0.045
0.041
0.048
0.040
0.045
0.047
0.044
0.042
0.051
0.045
0.039
0.042
0.044
0.037
0.026
0.035

-49.9

PCB

kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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2002 0.000 0.002 0.003 0.002 0.000 0.006 0.000 NA NA
2003 0.000 0.001 0.002 0.002 0.000 0.006 0.000 NA NA
2004 0.000 0.001 0.002 0.001 0.000 0.005 0.000 NA NA
2005 0.000 0.001 0.002 0.001 0.000 0.005 0.000 NA NA
2006 0.000 0.001 0.002 0.002 0.000 0.005 0.000 NA NA
2007 0.000 0.001 0.002 0.001 0.000 0.005 0.000 NA NA
2008 0.000 0.001 0.001 0.001 0.000 0.003 0.000 NA NA
2009 0.000 0.001 0.002 0.001 0.000 0.004 0.000 NA NA
trend 1990
2009, % -100.0 -84.5 -81.2 -72.7 -89.2 -81.4 -100

3.3.4.2 Methodological issues

All the emission calculations are based on the Tier 1 method. Emiss$icaibvay transport

sector are calculated by multiplyitige statistical fuel consumption (Tal#e33) by respective
emission factors. Default emission factors for main pollutants and heavy metals are taken
f r o BMEREEA air pollutant emission inveaty guidebook 200® and are presented in
Tables3.34-36.

Emissions of S@ are dependent on fuel consumption and fuel type, &@issions are
calculated by multiplying statistical fuel use (Table83.By emission factors (Table 3B

SO, emissions are stimated by assuming that all sulphur in the fuel is transformed
completely into S@ Equation:

Esoz= 2 X kx FC

where:

Eso2i emissions of S®

k1 weight related sulphur content in fuel (kg/kg fuel)
FC1 fuel consumption

Table 3.34. Emission factors for railway transport

NO, NMVOC SO, NH; PM,s PMy TSP co

Fuel
kglt kgt kgt kg/t kg/t kg/t kg/t kglt
L'ggigusﬂlo"/ 52.4 465  equation 0.007  1.37 144 152 107
0/GJ g/GJ g/GJ g/GJ g/GJ g/GJ g/GJ g/GJ
Coal 173 88.8 900 - 108 117 124 931

Table 3.35. Emission factors for heavy metals

Fuel Pb Cd Hg As Cu Cr Ni Se Zn
g/t g/t g/t g/t g/t g/t g/t g/t g/t
LGt ) el - 0.01 - - 1.7 0.05 007 001 1
Diesel
mg/GJ mg/GJ mg/GJ mg/GJ mg/GJ mg/GJ mg/GJ mg/GJ mg/GJ
Coal 134 1.8 7.9 4 13.5 17.5 13 1.8 200
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Table 3.36. Emission factors for POPs

Light fuel 0|I/ 05 0.0344 0.0079 -
Diesel

Coal 18.5 0.00062 0.17

Table 3.37. Sulphur contet of fuel (by weight)

Light fuel oil 0.5% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
Diesel 0.5% 0.5% 0.05% 0.035% 0.030%  0.005% 0.004% 0.001%

Table 3.38. Fuel consumption in railway sector (Gg)

___
1990 119 0
1991 143 43 0
1992 49 32 0
1993 53 34 0
1994 55 34 0
1995 39 33 0
1996 59 36 0
1997 37 33 0
1998 14 42 0
1999 3 46 0
2000 6 42 1
2001 8 37 3
2002 1 2 49
2003 0 3 42
2004 0 1 38
2005 0 0 42
2006 0 2 42
2007 0 7 30
2008 0 1 25
2009 0 10 25

3.3.4.3 Sourcespecific QA/QC and verification

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

3.3.4.4 Sourcespecific planned inprovements

Uncertaintyanalysisfor railway sector.
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Railway sector emission recalculations based on Tier 2 methoddlbgyimprovements to

be carried out irnthe inventory methodology willepend on how detailed information is
possible to get fromailway operators

3.3.5 National navigation (1.A.3.d.ii)

3.3.5.1 Source category description

Domestic navigation includes the most important domestic water transport in Estonia:
merchant ships, passenger and technical ships and other inland vessels.

National navigation in &onia is also small emission source in transport sector. The share of
navigation transport into total transpeissions in 2009 were: NO 2.0 %, NMVOCi
1.3%, COi 0.5%. Detailed emission data is provided in tabled9311.

Deviations of time seriegan be explained by changing statistical fuel consumption in
national navigatiosector (Figure 33).
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Figure 3.28. NO, NMVOC and CO emissions from national navigation sector

Table 3.39. Emissions from national navigation (Gg)

NOx NMVOC SO, NH3 PM;,5 PMiq TSP CO

1990 0.260 0.050 0.070 0.00005 NR NR 0.031 0.135
1991 0.260 0.050 0.070 0.00005 NR NR 0.031 0.135
1992 0.185 0.036 0.050 0.00004 NR NR 0.022 0.0%
1993 1.372 0.266 0.370 0.00026 NR NR 0.164 0.712
1994 0.148 0.029 0.040 0.00003 NR NR 0.018 0.077
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0.148
0.260
0.223
0.223
0.185
0.185
0.260
0.408
0.334
0.297
0.297
0.408
0.630
0.742
0.297

14.3

0.029
0.050
0.043
0.043
0.036
0.036
0.050
0.079
0.065
0.057
0.057
0.079
0.122
0.144
0.057

14.3

0.040
0.070
0.060
0.060
0.050
0.020
0.028
0.044
0.036
0.032
0.032
0.044
0.068
0.080
0.032

-54.3

0.00003
0.00005
0.00004
0.00004
0.00004
0.00004
0.00005
0.00008
0.00006
0.00006
0.00006
0.00008
0.00012
0.00014
0.00006

14.3

NR
NR
NR
NR
NR
0.022
0.031
0.049
0.040
0.035
0.035
0.049
0.075
0.088
0.035

60.0

Table 3.40. Emissions of heavy metals from national navigation (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

Pb

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Cd

0.0001
0.0001
0.0001
0.0004
0.0000
0.0000
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.00aL

0.0001
0.0001
0.0001
0.0001
0.0002
0.0002
0.0001

14.3

Hg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

As

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Cr

0.0004
0.0004
0.0003
0.0019
0.0002
0.0002
0.0004
0.0003
0.0003
0.0003
0.0003
0.0004
0.0006
0.0005
0.0004
0.0004
0.0006
0.0009
0.0010
0.0004

14.3

Cu

0.012
0.012
0.009
0.063
0.007
0.007
0.012
0.010
0.010
0.009
0.009
0.012
0.019
0.015
0.014
0.014
0.019
0.029
0.034
0.014

14.3

NR 0.018 0.077

NR 0.031 0.135

NR 0.027 0.115

NR 0.027 0.115

NR 0.022 0.096

0.022 0.022 0.096

0.031 0.031 0.135

0.049 0.049 0.212

0.040 0.040 0.173

0.035 0.035 0.154

0.035 0.035 0.154

0.049 0.049 0.212

0.075 0.075 0.327

0.088 0.088 0.385

0.035 0.035 0.154

60.0 14.3 14.3

Ni Se Zn

0.0005 0.0001  0.007
0.0005 0.0001  0.007
0.0004 0.0001  0.005
0.0026 0.0004  0.037
0.0003 0.0000 0.004
0.0003 0.0000 0.004
0.0005 0.0001  0.007
0.0004 0.0001 0.006
0.0004 0.0001 0.006
0.0004 0.0001 0.005
0.0004 0.0001 0.005
0.0005 0.0001 0.007
0.0008 0.0001 0.011
0.0006 0.0001 0.009
0.0006 0.0001 0.008
0.0006 0.0001 0.008
0.0008 0.0001 0.011
0.0012 0.0002 0.017
0.0014 0.0002 0.020
0.0006 0.0001 0.008
14.3 14.3 14.3
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Table 3.41. Emissions of POPs from national navigation

PCDD/F  B@p  Bb) B '%5;03 ;thi, HCB  HCH  PCB

gl-Teq Mg Mg Mg Mg Mg kg kg kg
1990 NA 0.000 0.000 NA NA 0.001 NA NA NA
1991 NA 0.000 0.000 NA NA 0.001 NA NA NA
19 NA 0.000 0.000 NA NA 0.000 NA NA NA
1993 NA 0.001 0.002 NA NA 0.003 NA NA NA
1994 NA 0.000 0.000 NA NA 0.000 NA NA NA
1995 NA 0.000 0.000 NA NA 0.000 NA NA NA
1996 NA 0.000 0.000 NA NA 0.001 NA NA NA
1997 NA 0.000 0.000 NA NA 0.000 NA NA NA
1998 NA 0.000 0.000 NA NA 0.000 NA NA NA
1999 NA 0.000 0.000 NA NA 0.000 NA NA NA
2000 NA 0.000 0.000 NA NA 0.000 NA NA NA
2001 NA 0.000 0.000 NA NA 0.001 NA NA NA
2002 NA 0.000 0.001 NA NA 0.001 NA NA NA
2003 NA 0.000 0.000 NA NA 0.001 NA NA NA
2004 NA 0.000 0.000 NA NA 0.001 NA NA NA
2005 NA 0.000 0.000 NA NA 0.001 NA NA NA
2006 NA 0.000 0.001 NA NA 0.001 NA NA NA
2007 NA 0.001 0.001 NA NA 0.001 NA NA NA
2008 NA 0.001 0.001 NA NA 0.002 NA NA NA
2009 NA 0.000 0.000 NA NA 0.001 NA NA NA

trend 1990
2009 % 14.3 14.3 14.3

3.3.5.2 Methodological issues

All the emission calculations are based the Tier 1 method. Emissions of national
navigation sector are calculated by multiplying the statisfioall consumption (Tabl8.45)

by respective emission factoDefault emission factors for main pollutants are taken from
AEMEPEEA air pollutant emission inventory guidebook 2608nd are presented in Tables
34243

Emissions of S@ are dependent on fuel consumption and fuel type, &@issions are
calcubated by multiplying statistical fuel use (Tall&l5) by emission factors (TabR&44).

SO, emissions are estimated by assuming that all sulphur in the fuel is transformed
completely into S@ Equation:

Esoo= 2 X k x FC

where:

Eso2T emissions of S®

k1 weight related sulphur content in fuel (kg/kg fuel)
FCi fuel consumption
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Table 3.42. Emission factors for national navigation transport (kg/t)

Marine diesel oil/
marine @s oil 37.088 7.177 0.007 4.423 4.423 4.423 19.248

Table 3.43. Emission factors for heavy metals and PAHs
o Cd C Cu N Se zn B@p BOY
gt gt gt gt gt gt  mgt  mgt

Marine diesel oil/
marine gas ol 0.01 0.05 1.7 0.07 0.01 1 0.03 0.05

Table 3.44. Sulphur content of fuel (by weight)

Light fuel oil/ 0.5% 0.2%
Diesel

Table 3.45. Fuel @nsumption in navigation sector (Gg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
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3.3.5.3 Sourcespecific QA/QC and verification

Common statistical quality checking related to assessment of trends has been carried out.
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3.3.5.4 Sourcespecific planned improvements
Uncertaintyanalysisfor national navigatiorsector.
National navigatiorsectorrecalculations based on detailed activity date improvements to

be carried out in the inventory methodology will depend on how detailed information is
possible to get fromorts andeEstonian Maritime Administratian

3.3.6 Commercial/Institutional mobile (1.A.4.a.ii)

3.3.6.1 Source category description

Commercial and institutional ladgased mobile machinery contribute small share to total
emissions of transport sector. Military sector is also included uhtesector.

The emissions ohitrogen oxides, nometham® volatile compounds a@ncarbon monoxide
were 1.9%, 4.7% and 9% respectively in transport sector in 2009. The trend of all the
emissions is given imables3.46-48.

Deviations of time series can be explained by changing statistical fuel consumption in
commercial/institutionasector (Figure3.29).

Recalculations
All the emissions are recalculatént period 19962008 because of corrected statistical fuel

consumption which includes military sector. An overview of updated data is given in
Chapter10.
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Figure 3.29. NO,, NMVOC and CO emissions from commercial/institutional sector
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Table 3.46. Emissions from commercial/institutional sector (Gg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

NOx NMVOC

0.399
0.497
0.361
0.101
0.131
0.298
0.164
0.131
0.187
0.183
0.181
0.177
0.113
0.173
0.270
0.299
0.328
0.322
0.347
0.280

-29.7

0.525
0.535
0.037
0.252
0.014
0.273
0.017
0.014
0.168
0.143
0.153
0.162
0.287
0.216
0.179
0.054
0.043
0.033
0.036
0.216

-58.9

S0,
0.124
0.154
0.110
0.032
0.040
0.092
0.050
0.040
0.058
0.057
0.056
0.006
0.004
0.004
0.005
0.001
0.001
0.001
0.001
0.000

-99.9

NH3
0.0001
0.0001
0.0001
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

-31.2

PM; 5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

0.014

0.013

0.011

0.014

0.019

0.019

0.021

0.020

0.022

0.021

52.6

PM

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.014
0.013
0.011
0.014
0.019
0.019
0.021
0.020
0.022
0.021

52.6

Table 3.47. Heavy metals from commercial/institutional sector (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Pb

0.3
0.300
0.000
0.150
0.000
0.150
0.000
0.000
0.092
0.077
0.007
0.008
0.015
0.011
0.003
0.000

Cd

0.0001
0.0002
0.0001
0.0000
0.0000
0.0001
0.0001
0.0000
0.0001
0.0001
0.0001
0.0001
0.0000
0.0001
0.0001
0.0001

Hg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

As

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Cr

0.001
0.001
0.001
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Cu

0.024
0.029
0.019
0.007
0.007
0.017
0.009
0.007
0.011
0.010
0.010
0.010
0.008
0.010
0.015
0.016

Ni
0.001
0.001
0.001
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001

TSP CO
0.033 1.370
0.039 1.402
0.023 0.118
0.010 0.653
0.008 0.043
0.023 0.717
0.010 0.054
0.008 0.043
0.014 0.442
0.013 0.378
0.014 0.404
0.013 0.426
0.011 0.742
0.014 0.565
0.019 0.475
0.019 0.156
0.021 0.132
0.020 0.105
0.022 0.114
0.021 0.570
-36.7 -58.4
Se Zn
0.0001 0.014
0.0002 0.017
0.0001 0.011
0.0000  0.004
0.0000 0.004
0.0001 0.010
0.0001  0.005
0.0000 0.004
0.0001  0.006
0.0001  0.006
0.0001  0.006
0.0001  0.006
0.0000 0.004
0.0001  0.006
0.0001  0.009
0.0001  0.009
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2006 0.000 0.0001 NA NA 0.001 0.017 0.001 0.0001 0.010
2007 0.000 0.0001 NA NA 0.000 0.017 0.001 0.0001 0.010
2008 0.000 0.0001 NA NA 0.001 0.018 0.001 0.0001 0.011
2009 0.004 0.0001 NA NA 0.000 0.016 0.001 0.0001 0.009
trend 1990
2009, % -98.7 -33.9 -33.9 -33.9 -33.9 -33.9 -33.9

Table 3.48. POPs from commercial/institutional sector

PCDD/F  B(@p  BO) B '((1:553 FT,thj‘L HCB  HCH  PCB

gl-Teq Mg Mg Mg Mg Mg kg kg kg
1990 NA 0.0004  0.0007 NA NA 0.0011 NA NA NA
1991 NA 0.0005 0.0008 NA NA 0.0014 NA NA NA
1992 NA 0.0003 0.0006 NA NA 0.0009 NA NA NA
1993 NA 0.0001 0.0002 NA NA 0.0003 NA NA NA
1994 NA 0.0001 0.0002 NA NA 0.0003 NA NA NA
1995 NA 0.0003  0.0005 NA NA 0.0008 NA NA NA
1996 NA 0.0002 0.0003 NA NA 0.0004 NA NA NA
1997 NA 0.0001 0.0002 NA NA 0.0003 NA NA NA
1998 NA 0.0002  0.0003 NA NA 0.0005 NA NA NA
1999 NA 0.00@  0.0003 NA NA 0.0005 NA NA NA
2000 NA 0.0002  0.0003 NA NA 0.0005 NA NA NA
2001 NA 0.0002 0.0003 NA NA 0.0005 NA NA NA
2002 NA 0.0001  0.0002 NA NA 0.0004 NA NA NA
2003 NA 0.0002  0.0003 NA NA 0.0005 NA NA NA
2004 NA 0.0003 0.0004 NA NA 0.0007 NA NA NA
2005 NA 0.0003  0.0005 NA NA 0.0007 NA NA NA
2006 NA 0.0003  0.0005 NA NA 0.0008 NA NA NA
2007 NA 0.0003  0.0005 NA NA 0.0008 NA NA NA
2008 NA 0.0003  0.0005 NA NA 0.0008 NA NA NA
2009 NA 0.0003  0.0005 NA NA 0.0007 NA NA NA

trend 1990
2009, % -35.1 -33.1 -33.9

3.3.6.2 Methodological issues

All the emission calculations are based on the Tier 1 method. Emissions of commercial and
institutional sector are calculated by multiplying the statisfizal consumption (Tabl8.51)

by respective emission factof@efault emission factors for main pollutants are taken from
AEMEPEEAair pollutant emission inventory guidebook 2609

Emissions of S@and Pb are dependent on fuel consumption and fuel typg.atd Pb
emissions are calculated by multiplying statel fuel use (Tabl8.51) by emission factors
(Table3.18, 3.19). SO emissions are estimated by assuming thaswphur in the fuel is
transformed completely into SCEquation:

Esm=2XkX FC

Pb emissions are estimated by assuming that 75%adt@#ained in gasoline is emitted into
air.Equation:
Epp=0.75x k x FC
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Table 3.49. Emission factors for commercial and institutional sector (kg/t)

Diesel 32.792 3.385 0.008 2.086 2.086 2.086 10.722
Gasoline 2.765 242.197 0.003 3.762 3.762 3.762 620.793

Table 3.50. Emission factors for heavy metals and PAHs

Diesel 0.01 0.05 1.7 0.07 0.01 1 0.04 0.04
Gasoline 0.01 0.05 1.7 0.07 0.01 1 0.03 0.05

Table 3.51. Fuel consumption in commercial and institutional sector (Gg)

1990 12 2
1991 15 2
1992 11 0
1993 3 1
1994 4 0
1995 9 1
1996 5 0
1997 4 0
1998 5.65 0.61
1999 5.54 0.51
2000 5.47 0.56
2001 5.36 0.59
2002 3.34 1.14
2003 5.22 0.82
2004 8.18 0.62
2005 9.11 0.09
2006 9.99 0.04
2007 9.81 0.00
2008 10.59 0.00
2009 8.49 0.77

3.3.6.3 Sourcespecific QA/QC and verification

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

3.3.6.4 Sourcespecific planned improvements

Uncertaintyanalysisfor commercial/institutionasector.
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3.3.7 Household and gardeningnobile (1.A.4.b.ii)
3.3.7.1 Source category description

Househtd and gardening sector includeanous machinery which has small influentee
total emissions in transport sector.

The emissions ohitrogen oxides, nomethane volatile compmds and carbon monoxide
were 0.3%,11.3% and %% respectively in transposgector in 2009The trend of all the
emissions is given in Tabl&s52-54.

Deviations of time series can be explained by changing statistical fuel consumption in
household and gardening sector (FiguB9g.

Recdculations

All the SG, and Pb emissions are recalculatedperiod 19962008. An overview of updated
data is given in Chapté.

3.5

2.5 / ~.

/ \/
\/

0 . e e e e e )
T T

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Emissions, Gg

| ——NOXx —=—NMVOC ——CO |

Figure 3.30. NOy, NMVOC and CO emissions from household and gardenirgrsec
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Table 3.52. Emissions from household and gardening sector

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

NOx

0.006 0.109
0.005 0.123
0.010 0.133
0.015 0.145
0.023 0.134
0.035 0.268
0.032 0.380
0.040 0.404
0.028 0.232
0.038 0.377
0.047 0.489
0.052 0.603
0.045 0.558
0.050 0.551
0.046 0.496
0.045 0.470
0.048 0.499
0.051 0.525
0.052 0.536
0.049 0.520

trend 1990

2009, %

739.7 375.5

NMVOC

S0,
0.0022
0.0019
0.0034
0.0052
0.0075
0.0116
0.0112
0.0137
0.0094
0.0130
0.0163
0.0055
0.0050
0.0019
0.0015
0.0004
0.0001
0.0001
0.0001
0.0001

375.5

NH3 PM; 5
0.00000 NR
0.00000 NR
0.00000 NR
0.00001 NR
0.00001 NR
0.00001 NR
0.00001 NR
0.00002 NR
0.00001 NR
0.00002 NR

0.00002 0.009
0.00002 0.011
0.00002 0.010
0.00002 0.010
0.00002 0.009
0.00002 0.009
0.00002 0.009
0.00002 0.010
0.00002 0.010
0.00002 0.010

529.9

5.6

PM TSP CO

NR 0.002 0.585
NR 0.002 0.661
NR 0.002 0.711
NR 0.003 0.775
NR 0.003 0.715
NR 0.006 1.427
NR 0.007 2.030
NR 0.008 2.157
NR 0.005 1.237
NR 0.007 2.011
0.009 0.009 2.611
0.011 0.011 3.223
0.010 0.010 2.985
0.010 0.010 2.945
0.009 0.009 2.652
0.009 0.009 2.513
0.009 0.009 2.667
0.010 0.010 2.806
0.010 0.010 2.862
0.010 0.010 2.792
5.6 -99.99 377.4

Table 3.53. Emissions of heavy metals from household and gardening sector (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Pb

0.126
0.143
0.153
0.167
0.153
0.306
0.437
0.464
0.266
0.432
0.049
0.060
0.056
0.055
0.019
0.018

Cd

0.00001
0.00001
0.00001
0.00001
0.00002
0.00003
0.00003
0.00004
0.00002
0.00004
0.00005
0.00006
0.00005
0.00005
0.00005
0.00004

Hg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

As

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Cr

0.0000
0.0000
0.0001
0.0001
0.0001
0.0001
0.0002
0.0002
0.0001
0.0002
0.0002
0.0003
0.0003
0.0003
0.0002
0.0002

Cu

0.002
0.002
0.002
0.002
0.003
0.005
0.006
0.007
0.004
0.006
0.008
0.009
0.009
0.009
0.008
0.008

Ni
0.0001
0.0001
0.0001
0.0001
0.0001
0.0002
0.0002
0.0003
0.0002
0.0003
0.0003
0.0004
0.0004
0.0004
0.0003
0.0003

Se

0.00001
0.00001
0.00001
0.00001
0.00002
0.00003
0.00003
0.00004
0.00002
0.00004
0.00005
0.00006
0.00005
0.00005
0.00005
0.00004

Zn

0.001
0.001
0.001
0.001
0.002
0.003
0.003
0.004
0.002
0.004
0.005
0.006
0.005
0.005
0.005
0.004
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2006 0.019 0.00005 NA NA 0.0002 0.008 0.0003 0.00005 0.005
2007 0.020 0.00005 NA NA 0.0002 0.008 0.0003 0.00005 0.005
2008 0.021 0.00005 NA NA 0.00(8 0.009 0.0004 0.00005 0.005
2009 0.020 0.00004 NA NA 0.0002 0.007 0.0003 0.00004 0.004
trend 1990
2009, % -84.0 349.5 349.5 349.5 349.5 349.5 349.5

Table 3.54. Emissions of POPs from household and gairtg sector

PCDD/F  B@p  BO)f  BK) '((1:553 ;Zﬁ's HCB  HCH  PCBs

gl-Teq Mg Mg Mg Mg Mg kg kg kg
1990 NA  0.00004 0.00004 NA NA 00001 NA NA NA
1991 NA  0.00004 0.00004 NA NA 00001 NA NA NA
1992 NA  0.00005 0.00005 NA NA 00001 NA NA NA
1993 NA  0.00005 0.00006 NA NA 00001 NA NA NA
1994 NA  0.00006 0.00007 NA NA 00001 NA NA NA
1995 NA  0.00010 0.00012 NA NA 00002 NA NA NA
1996 NA  0.00013 0.00014 NA NA 00003 NA NA NA
1997 NA  0.00015 0.00016 NA NA 00003 NA NA NA
1998 NA  0.00009 0.00010 NA NA 00002 NA NA NA
1999 NA  0.00014 0.00015 NA NA 00003 NA NA NA
2000 NA  0.00018 0.00019 NA NA 00004 NA NA NA
2001 NA  0.00021 0.00023 NA NA 00004 NA NA NA
2002 NA  0.00019 0.00021 NA NA 00004 NA NA NA
2003 NA  0.00020 0.00021 NA NA 00004 NA NA NA
2004 NA  0.00018 0.00019 NA NA 00004 NA NA NA
2005 NA  0.00017 0.00019 NA NA 00004 NA NA NA
2006 NA  0.00018 0.00020 NA NA 00004 NA NA NA
2007 NA  0.00019 0.00021 NA NA 00004 NA NA NA
2008 NA  0.00019 0.00021 NA NA 00004 NA NA NA
2009 NA  0.00016 0.0006 NA NA 00003 NA NA NA

”‘Zgg;ﬁg 3559 3433 3495

3.3.7.2 Methodological issues

All the emission calculations are based on the Tigrethod.Emissions of households sector
are calculated by multiplying the statistidaiel consumption (Tabl8d.57) by respective
emission factorsDefault emission factors for main pollutants are taken fEMEP/EEA air
pollutant emission inventory guidebook 2G0fl are presented in Talde5h-56.

Emissions of S@and Pb are dependent on fuel consumpaad fuel type. S®@and Pb
emissions are calculated by multiplying statistical fuel use (T&ablg by emission factors
(Table3.18, 3.19). SO, emissions are estimated by assuming that all sulphur in the fuel is
transformed completely into SO
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Equation:
Esep = 2xkxFC
Pb emissions are estimated by assuming that 75 % of lead contained in gasoline is emitted

into air. Equation:
Ep,b=0.75x kX FC

The fuel consumptionfrom household and gardening sector is calculated by following
principle: 1% of statigcal final consumption in households is actually consumed in
household and gardemjrsector for period 1990994, 15% for period 19951999 and 2%or
period 20062008.

Therefore fuel consumption is continuously increasing and this leads to increasssibns.

Table 3.55. Emission factors for households sector (kg/t)

NOx NMVOC NH3 PMs5 PM1q TSP (6{0)

Diesel 32.792 3.385 0.008 2.086 2.086 2.086 10.722
Gasoline: twestroke 7.117 17.602 0.004 0.157 0.157 0157 770.368
Gasoline: fourstroke 2.765 242.197 0.003 3.762 3.762 3.762 620.793

Table 3.56. Emission factors for heavy metals and PAHs

Cd Cr Cu Ni Se Zn B(a)p B(b)f

glt glt glt gt glt glt mg/t mg/t

Diesel 0.01 0.05 1.7 0.07 0.01 1 0.04 0.04
Gasoline 0.01 0.05 1.7 0.07 0.01 1 0.03 0.05

Table 3.57. Fuel consumption in household and gardening sector (Gg)

Gasoline Diesel
1990 0.84 0.05
1991 0.95 0.00
199 1.02 0.14
1993 1.11 0.30
1994 1.02 0.55
1995 2.04 0.75
1996 2.91 0.54
1997 3.09 0.75
1998 1.77 0.59
1999 2.88 0.72
2000 3.74 0.88
2001 4.62 0.88
2002 4.28 0.72
2003 4.22 0.90
2004 3.80 0.84
2005 3.60 0.82
2006 3.82 0.90
2007 4.02 0.94
2008 4.10 0.96
2009 4.00 0.88

89



Estonian Informative Inventory Report 2011

3.3.7.3 Sourcespecific QA/QC and verification

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

3.3.7.4 Sourcespecific planned improvements

Uncertaintyanalysisfor household and gardenisgctor.

3.3.8 Agriculture/Forestry/Fishing: Off -road vehicles and other machinery
(1.A.4.c.ii)

3.3.8.1 Source category description

Agricultural sector includes offoad vehicles and other machinery used in agriculture/forestry
(agricultural tractors, harvesters, combime#s). The total contribution to the emissions of
nitrogen oxides, nemethane volatile compods and carbon monoxide were 13.7%, 4.3%
and 22% respectively in transport sector in 2009.

The emissions of NQ NMVOC and CO have decreased approximately 53% cadpar
1990. Detailed emission data is provided ables3.58-60.

Deviations of time series can be explained by changing statistical fuel consumption in
agriculturalsector (Figure 31).

Recalculations

All the emissions are recalculatémt period 19962008. Recalculations concern mainly using
new emission factors for railway sectdn overview of updated data is given in Chapter 10.
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Figure 3.31. NOy, NMVOC and CO emissions from agricultural sector.
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Table 3.58. Emissions from agricultural sector (Gg)

NOx NMVOC

1990 4310
1991 4205
1992 3.119
1993  2.768
1994  1.437
1995 1191
1996  1.332
1997 1227
1998  1.262
1999  0.596
2000 0911
2001 0.771
2002 2545
2003 2.649
2004 2.405
2005 2.196
2006 2.093
2007 2.159
2008 2210
2009  2.044
”gggi%zg 52.6

0.414
0.404
0.300
0.266
0.138
0.114
0.128
0.118
0.121
0.057
0.088
0.074
0.244
0.255
0.231
0.211
0.201
0.207
0.212
0.196

-52.6

S0,
1.278
1.232
0.924
0.804
0.412
0.342
0.384
0.354
0.364
0.172
0.190
0.062
0.204
0.155
0.122
0.091
0.070
0.066
0.072
0.022

-98.3

NH3
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

-52.6

PM; 5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

0.045

0.038

0.126

0.131

0.119

0.109

0.104

0.107

0.110

0.101

124.3

PMio

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.045
0.038
0.126
0.131
0.119
0.109
0.104
0.107
0.110
0.101

124.3

Table 3.59. Emissions of heavy metals from agricultural sector (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

Pb Cd
3.600 0.001
2.400 0.001
2.550 0.001
1.050 0.001
0.150 0.000
0.150 0.000
0.300 0.000
0.300 0.000
0.300 0.000
0.150 0.000
0.013 0.000
0.013 0.000
0.013 0.001
0.026 0.001
0.015 0.001

Hg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

As

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Cr

0.006
0.006
0.004
0.004
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.004
0.004
0.003

Cu

0.209
0.204
0.151
0.134
0.070
0.058
0.065
0.060
0.061
0.029
0.044
0.037
0.1
0.129
0.117

Ni
0.009
0.008
0.006
0.006
0.003
0.002
0.003
0.002
0.003
0.001
0.002
0.002
0.005
0.005
0.005

TSP

0.214
0.209
0.155
0.137
0.071
0.059
0.066
0.061
0.063
0.030
0.045
0.038
0.126
0.131
0.119
0.109
0.104
0.107
0.110
0.101

-52.6

Se

0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001

CO
1.364
1.325
0.987
0.870
0.449
0.373
0.417
0.384
0.395
0.187
0.285
0.241
0.795
0.829
0.753
0.686
0.653
0.675
0.690
0.638

-53.2

Zn

0.123
0.120
0.089
0.079
0.041
0.034
0.038
0.035
0.036
0.017
0.026
0.022
0.073
0.076
0.069
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2005
2006
2007
2008
2009

trend 1990
2009, %

0.000
0.000
0.005
0.000
0.000

-100.0
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0.001
0.001
0.001
0.001
0.001

-52.6

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

0.003
0.003
0.003
0.003
0.003

-52.6

Table 3.60. Emissions POPs from agricultural sector

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

All the emission calculations are based on the Tier 1 mefodssions of agricultural sector
are calculated by multiplying the statistidalel consumption (Tabl8.63) by respective
tEMERERAafr r o m

PCDD/F

gl-Teq
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

B(a)p
Mg
0.004
0.004
0.003
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

-52.6

B(b)f

Mg
0.006
0.006
0.004
0.004
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.003

-52.6

B(K)f

Mg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1(1,2,3
cd)p
Mg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.107
0.102
0.105
0.107
0.099

-52.6

Total
PAHs

Mg
0.010
0.010
0.007
0.006
0.003
0.003
0.003
0.003
0.003
0.001
0.002
0.002
0.006
0.006
0.06
0.005
0.005
0.005
0.005
0.005

-52.6

emission factordDefault emission factors for main pollutars
pollutant emission inventory guidebook 26@hd are presented in Tald&1-62.

Emissions of S@and Pb are dependent on fuel consumption and fuel typgasDPb
emissions are calculated by multiplying statistiiel use (Tabl&.63) by emission factors
(Table3.18, 3.19, 3.37). SO, emissions are estimated by assuming that all sulphur in the fuel

is transformed completely into SO

0.004
0.004
0.004
0.004
0.004

-52.6

HCB

kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ar e

0.001
0.001
0.001
0.001
0.001

-52.6

HCH

kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.063
0.060
0.062
0.063
0.058

-52.6

PCBs

kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Equation:
Esop =2 X kx FC

Pb emissions are estimated by assuming that 75%adfdontained in gasoline is emitted into
air. Equation:
Epp=0.75xk x FC

Table 3.61. Emission factors for agricultural machinery (kg/t)

Diesel oil/
Light fuel oil 35.043 3.366 0.008 1.738 1.738 1.738 10.939
Gasoline 7.117 17.602 0.004 0.157 0.157 0.157 770.37

Table 3.62. Emission factors for heavy metals and PAHs

Diesel oil/
Light fuel oil

Gasoline 0.01 0.05 1.7 0.07 0.01 1 0.04 0.04

0.01 0.05 1.7 0.07 0.01 1 0.03 0.05

Table 3.63. Fuel consumption in agricultural sector (Gg)

1990 24 9 114
1991 16 8 112
1992 17 7 82
1993 7 6 73
1994 1 4 37
1995 1 3 31
1996 2 4 34
1997 2 3 32
1998 2 5 31
1999 1 4 13
2000 1 12 14
2001 1 13 9
2002 1 43.62 29
2003 2 30.61 45
2004 3 23.64 45
2005 0 21.67 41
2006 0 16.73 43
2007 1 1562 46
2008 0 17.07 46
2009 0 5.32 53

3.3.8.2 Sourcespecific QA/QC and verification

Common statistical quality checking related to assessment of trends has been carried out.
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3.3.8.3 Sourcespecific planned improvements

Uncertainty analysis for agricultural sector.

Separate .A.4.c.ii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery and
1.A.4.c.ii Agriculture/Forestry/Fishing: National fishing, which is aggregated into one sector
in 2011 submission. The improvements to be carried out in thetoryemethodology will
depend on how detailed information is possible to get from Statistics Estonia.

3.3.9 Mobile Combustion in manufacturing industries and construction
Industrial machinery (1.A.2.f.ii)

3.3.9.1 Source category description

Industrial machinery sectonéludes mobile combustion in manufacturing industries and
construction landbased mobile machinery. The total contribution to the emissions of nitrogen
oxides, normethane volatile compounds and carbon monoxide were 5.5%, 1.8% and 0.9%
respectively in trasport sector in 2009.

The emissions of nitrogen oxides, Amethane volatile compounds and carbon monoxide
have decreased compared to 1990 approximately by 85%. Detailed emission data is provided
in Tables3.64-66.

Deviations of time series can be expkd by changing statistical fuel consumption in
industrial sector (Figurd.32).

Recalculations
All the emissions are recalculatém period 19962008. Recalculations concern mainly using

new emission factors for industk machinery sectorAn overviewof updated data is given in
Chapterl0.

5 LT
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| ——NOx —s=—NMvOC co |

Figure 3.32. NOy, NMVOC and CO emissions from industrial sector
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Table 3.64. Emissions from industrial machinery sectGg)

NOx NMVOC

1990 5.312
1991 5.444
1992 2.951
1993 2.692
1994 2.728
1995 0.631
1996 1.225
1997 1.142
1998 0.945
1999 0.554
2000 0.491
2001 0.673
2002 0.696
2003 0.982
2004 0.853
2005 0.853
2006 1.017
2007 1.049
2008 0.951
2009 0.820
"ggg;ﬁg 84.6

0.548
0.562
0.305
0.278
0.28
0.065
0.126
0.118
0.098
0.057
0.051
0.069
0.072
0.101
0.088
0.088
0.105
0.108
0.098
0.085

-84.6

S0,
1.632
1.668
0.906
0.827
0.834
0.195
0.376
0.350
0.292
0.171
0.128
0.055
0.047
0.032
0.016
0.003
0.003
0.003
0.002
0.001

-99.97

NH3
0.0013
0.0013
0.0007
0.0007
0.0007
0.0002
0.0003
0.0003
0.0002
0.0001
0.0001
0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0003
0.0002
0.0002

-84.6

PM; 5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

0.031

0.043

0.044

0.062

0.054

0.054

0.065

0.067

0.060

0.052

67.0

PM,

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.031
0.043
0.044
0.062
0.054
0.054
0.065
0.067
0.060
0.052

67.0

TSP

0.338
0.346
0.188
0.171
0.174
0.040
0.078
0.073
0.060
0.035
0.031
0.043
0.044
0.062
0.054
0.054
0.065
0.067
0.060
0.052

-84.6

Table 3.65. Emissions of heavy metals from industrial machinery sector (Mg)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Pb Cd
0.900 0.002
0.600 0.002
0.450 0.001
0.450 0.001
0.150 0.001
0.150 0.000
0.150 0.000
0.150 0.000
0.300 0.000
0.150 0.000
0.013 0.000
0.000 0.000
0.013 0.000
0.052 0.000
0.005 0.000
0.005 0.000

Hg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

As

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Cr

0.008
0.008
0.005
0.004
0.004
0.001
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

Cu

0.275
0.282
0.153
0.140
0.141
0.033
0.064
0.059
0.049
0.029
0.025
0.035
0.036
0.051
0.044
0.044

Ni
0.011
0.012
0.006
0.006
0.006
0.001
0.003
0.002
0.002
0.001
0.001
0.001
0.001
0.002
0.002
0.002

Se

0.002
0.002
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

(6{0)

1.742
1.783
0.967
0.883
0.893
0.207
0.401
0.374
0.310
0.182
0.161
0.220
0.228
0.324
0.280
0.280
0.333
0.344
0.311
0.269

-84.6

Zn

0.162
0.166
0.090
0.082
0.083
0.019
0.037
0.035
0.029
0.017
0.015
0.021
0.021
0.030
0.026
0.026

95



2006
2007
2008
2009

trend 1990
2009, %

Table 3.66. Emissions of POPs from industrial machinery sector

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009, %

3.3.9.2

0.005
0.005
0.000
0.005

-99.4

PCDD/F
gl-Teq
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Methodological issues
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0.000
0.000
0.000
0.000

-84.6

B(a)p
Mg
0.005
0.005
0.003
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

-84.6

NA
NA
NA
NA

B(b)f
Mg
0.008
0.008
0.005
0.004
0.004
0.001
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.001
0.001

-84.6

NA
NA
NA
NA

B(k)f
Mg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.002
0.002
0.001
0.001

-84.6

1(1,2,3
cd)p
Mg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.053
0.054
0.049
0.043

-84.6

Total
PAHs

Mg
0.013
0.013
0.007
0.007
0.007
0.002
0.003
0.003
0.002
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002

-84.6

0.002
0.002
0.002
0.002

-84.6

HCB
kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.000
0.000
0.000
0.000

-84.6

HCH
kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.031
0.032
0.029
0.025

-84.6

PCBs
kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

All the emissioncdculations are based on the Tier 1 method. Emissions of industrial
machinery are calculated by multiplying the statistical fuel consumption (Bad8e by
respective emission factors. Default emission factors for main pollutants are taken from
AEMEP/ EEHEA paol | ut ant
Table3.67-68.

Emissions of S@and Pb are dependent on fuel consumption and fuel typg.atd Pb
emissions are calculated by multiplying statistical fuel use (TaB8® by emission dctors

e mi

SsSsion

nventory

gui d

(Table3.18, 3.19, 3.37). SO emissions are estimated by assuming that all sulphur in the fuel
is transformed completely into 30
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Equation:
Esop =2 X kx FC

Pb emissions are estimated by assuming that 75% of lead contained in gasoline isremitted
air. Equation:
Epp=0.75xk x FC

Table 3.67. Emission factors for industrial machinery sector (kg/t)

Diesel 32.792 3.385 0.008 2.086 2.086 2.086 10.722
Gasoline 7.117 17.602 0.004 0.157 0.157 0.157 770.37

Table 3.68. Emission factors for heavy metals and PAHs

Diesel oil/
Light fuel oil

Gasoline 0.01 0.05 1.7 0.07 0.01 1 0.04 0.04

0.01 0.05 1.7 0.07 0.01 1 0.03 0.05

Table 3.69. Fuel consumption in industrial machinery sector (Gg)

1990 6 162 0
1991 4 166 0
1992 3 90 0
1993 3 82 0.10
1994 1 83 0.18
1995 1 19 0.26
1996 1 37 0.35
1997 1 34 0.84
1998 2 26 2.81
1999 1 13 3.88
2000 1 11 3.97
2001 0 9 11.52
2002 1 13 8.23
2003 4 27 2.96
2004 1 26 0
2005 1 26 0
2006 1 31 0
2007 1 32 0
2008 0 29 0
2009 1 25 0

3.3.93 Source-specific QA/QC and verification

Common statistical quality checking related to assessment of trends has been carried out.
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3.3.9.4 Sourcespecific planned improvements

Uncertainty analysis for industrial sector.

3.3.10 International maritime navigation (1.A.3.d.i (i))

3.3.10.1 Source category description

This source category covers vessels of all flags that are engaged in internationaloweder
navigation. Emissions from international navigation are reported as memo item and are not
included in the national totals.

The emisions of nitrogen oxides, nanethane volatile compounds and carbon monoxide
have increased approximately 29% compared to 1990. Detailed emission data is provided in
Tables3.70-72.

Deviations of time series can be explained by changing statistical dmslumption in
international navigation sector (Figu3e3).

Recalculations
All the emissions are recalculatém period 19962008. Recalculations concern mainly using

new emission factorfr industrial machinery sectoAn overview of updated data ggven in
Chapterl0.
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Figure 3.33. NOy, NMVOC and CO emissions from international navigation sector
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Table 3.70. Emissions froninternational maritime navigan secto(Gg)

NO,  NMVOC
1990 14.094  0.483
1991 16.627 0570
1992 9.878  0.342
1993 12075  0.420
1994 10179  0.355
1995 7105  0.247
1996 7347  0.255
1997 8.064  0.279
1998 8540  0.295
1999 8931  0.309
2000 8.452  0.293
2001 8.053  0.280
2002 9.477  0.329
2003 9.005  0.312
2004 12.093 0418
2005 9.639  0.334
2006 17.172 0590
2007 20038  0.686
2008 20443  0.699
2009 18227 0623

”gggi%;? 29.3 28.8

SO,
8.424
9.888
4.858
5.094
4.150
3.100
3.482
4.144
4512
4.474
3.678
3.258
4.030
3.956
5.762
4.338
5.340
6.784
7.220
6.510

-22.7

NH3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

PM; 5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.423
0.382
0.466
0.454
0.647
0.494
1.026
1.287
1.361
1.225

189.7

PMio

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.466
0.421
0.514
0.500
0.714
0.545
1.134
1.423
1.506
1.356

190.9

TSP

0.977
1.147
0.573
0.610
0.499
0.370
0.412
0.487
0.529
0.527
0.466
0.421
0.514
0.500
0.714
0.545
1.134
1.423
1.506
1.356

38.8

CoO

1.317
1.554
0.925
1.132
0.955
0.666
0.688
0.755
0.799
0.836
0.792
0.755
0.888
0.844
1.132
0.903
1.606
1.872
1.909
1.702

29.2

Table 3.71. Emissions of heavy metals framternational maritime navigation sec{dig)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Pb
0.031
0.036
0.020
0.024
0.020
0.014
0.015
0.017
0.018
0.018
0.017
0.016
0.019
0.018
0.025
0.020

Cd
0.003
0.004
0.002
0.002
0.002
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.002

Hg
0.004
0.005
0.003
0.004
0.003
0.002
0.002
0.002
0.002
0.003
0.003
0.002
0.003
0.003
0.004
0.003

As
0.104
0.122
0.057
0.058
0.047
0.036
0.041
0.050
0.054
0.053
0.046
0.041
0.050
0.049
0.072
0.054

Cr
0.110
0.129
0.061
0.062
0.050
0.038
0.044
0.053
0.058
0.057
0.049
0.043
0.054
0.053
0.077
0.058

Cu
0.213
0.250
0.140
0.165
0.138
0.098
0.103
0.116
0.124
0.128
0.118
0.111
0.132
0.126
0.173
0.136

Ni
4.859
5.697
2.667
2.664
2.144
1.640
1.891
2.303
2.526
2.469
2.122
1.869
2.321
2.284
3.346
2.509

Se
0.034
0.040
0.022
0.024
0.020
0.015
0.016
0.018
0.019
0.020
0.018
0.016
0.020
0.019
0.027
0.021

Zn
0.214
0.252
0.150
0.184
0.155
0.108
0.112
0.122
0.130
0.136
0.128
0.122
0.144
0.137
0.184
0.146
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0.037
0.044
0.050
0.041

32.5
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0.004
0.005
0.005
0.004

35.3

0.005
0.005
0.005
0.005

24.0

0.119
0.152
0.163
0.147

41.5

0.126
0.161
0.172
0.156

41.3

0.255
0.305
0.315
0.282

32.7

5.549
7.135
7.636
6.895

41.9

Table 3.72. Emissions of POPs from international maritime navigation

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

trend 1990
2009,%

3.3.10.2 Methodological issues

All the emission calculations are based on the Tier 1 method. Emissions of international

PCDD/F

gl-Teq
0.074
0.087
0.044
0.047
0.039
0.029
0.032
0.037
0.041
0.041
0.036
0.033
0.040
0.039
0.055
0.042
0.087
0.108
0.114
0.103

38.3

B(a)p

Mg
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

B(b)f
Mg
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

B(K)f
Mg
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

I(1,2,3

cd)p
Mg
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

Total

PAHs

Mg
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

HCB
kg
0.023
0.027
0.015
0.017
0.014
0.010
0.011
0.012
0.013
0.014
0.012
0.012
0.014
0.013
0.018
0.014
0.028
0.034
0.035
0.031

34.3

0.041
0.050
0.052
0.047

35.6

HCH
kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.260
0.304
0.310
0.276

29.2

PCBs
kg
0.087
0.102
0.048
0.049
0.039
0.030
0.034
0.042
0.046
0.045
0.039
0.034
0.042
0.042
0.061
0.046
0.100
0.128
0.136
0.123

41.4

maritime navigation machinery are calculated by multiplying the statistical fuel consumption
(Table3.76) by respectiveemission factors. Default emission factors for main pollutants and
pol l utant

heavy metals are takdnr o m

and are presented in Table73-74.

AEMEP/ EEA

ai

r

e mi

Emissions of S@are dependent on fuel consumption and fuet 0 and Pb emissions are
calculated by multiplying statistical fuel use (TaBlé6) by emission factors (TabR75).

SO, emissions are estimated by assuming that all sulphur in the fuel sfotraed
completely into S@

100
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Equation:
Esqep =20 x kx FC

Table 3.73. Emission factors fointernational maritime navigation sector (kg/t)

Bunker fuel oil 79.3
Marine diesel oil 78.5 2.8 1.4 1.5 1.5 7.4

Table 3.74. Emission factors for heavy metals and PAHs

Bunker fuel oil 018 0.02 125 0.72 0.68 0.002 32 0.21 047 0.14 0.57
Marine diesel oil 0.13 0.01 0.88 0.05 0.04 0.03 1 01 12 0.13 0.08 0.038

Table 3.75. Sulphur content of fuel (by weight)

Marine diesel oil 0.5% 0.2% 0.1%
Bunker fuel ol 2.7% 1.5%

Table 3.76. Fuel consumption in international maritime navigation sector (Gg)

1990 151 27
1991 177 33
1992 82 43
1993 81 72
1994 65 64
1995 50 40
1996 58 35
1997 71 31
1998 78 30
1999 76 37
2000 65 42
2001 57 45
2002 71 49
2003 70 44
2004 103 50
2005 7 45
2006 172 45
2007 222 31
2008 238 20
2009 215 15
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3.3.10.3 Sourcespecific QA/QC and verification

Common statistical quality checking relatecagsessment of trends has been carried out.

3.3.10.4 Sourcespecific planned improvements

Uncertainty analysis for international navigation sector.
International maritime navigation recalculations based on detailed activity data. The

improvements to be carried toun the inventory methodology will depend on how detailed
information is possible to get from ports and Estonian Maritime Administration.
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3.4 Fugitive emissions (NFR.B)

3.4.4 Overview of the sector

Under fugitive emissions from fuels Estonia reports NMVOC, , T8/ PMys, CO, NH;,
NOy and SQ emissions from the following activities:

Table 3.77. Fugitive emissiongctivities

NFR Source Description Emissions reported
1.B Fugitive emissions from fuel
1.a Fugitive emission from solid Includes emissions fromwpenoil NO,, SO,, NMVOC, NH;,
fuels: Coal mining and handling shalemining activity, mainly TSP, PMg, PM, 5, CO
explosive worksOnly point sources
data.
2.aiv Refining / storage Includes emissionfsom product NOy, SO,, NMVOC, TSP,

process and storage and handling i PM;o, PM, 5, CO
oil shale oil industry. Onlypoint
sources data.

2.av Distribution of oil products Includesemissions fromliquid fuel NMVOC
distribution. Data of point and
diffuse sources.

2.b Natural gas Includes emissions frogas NMVOC
distribution networks. Onlgiffuse
sources data.

2.c Venting and flaring Waste gas incinetration. Oniwo NOy, SO,, NMVOC, TSP,
point sources data. (6{0)

Emissions of NMVOC from distribution of oil pducts and natural gas were recalculated this
year submission. The reasons of the recalculation givE€hapterl0

NMVOC emission from this sector is contribute in total country emission about 5% and has
decrease by 32% comparing with 1990 (Fig8rg4 and Table 3.78. Emissions of other
pollutants are very small comparing with other sectors emission.

Figure 3.34 Figure 3.35
Fugitive Natural
fuel
emission gaos
5% Distri- L%
bution of
oil
; prOdUOCtS/. \_ Refining
75.3% / storage
Other 23.7%
sources

95%

Figure 3.34. NMVOC emission distribution in 2009

Figure 3.35. NMVOC emission distribution inside if fuel fugitive emission sector in 2009
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The Figure 335 on previous pagshows that distribution of oil products i@ main source of
NMVOC emissioin fuel fugitive emissioasector (753%).

Table 3.78. Fugitive emission in 1992009

Emissions, Gg

vear NMVOC PM;s PM o TSP NOy CO NH3 SO,

1990 2474 NR NR NR

1991 2.239 NR NR NR

1992 1.275 NR NR NR

1993 1.275 NR NR NR

1994 1.583 NR NR NR

1995 1.632 NR NR NR

1996 1911 NR NR NR

1997 2.721 NR NR NR

1998 2.38 NR NR NR

1999 2.74 NR NR NR

2000 4.326 0.010 0.050 0.110 0.010 0.200

2001 5.197 0.010 0.060 0170 0.010 0.180

2002 4.649 0.010 0.080 0.160 0.010 0.270

2003 4.404 0.010 0.097 0198 0010 0.350

2004 5.184 0.010 0.070 0.140 0.000 0.260 0.010

2005 4.284 0.010 0.090 0.180 0010 0.170 0.050

2006 3.516 0.010 0.110 0.220 0.010 0.250 0.060

2007 1.922 0.010 0.090 0180 0010 0.220 0.090 0.010

2008 1.593 0.020 0105 0.202 0.017 0.276 0102 0.013

2009 1.684 0.062 0.158 0267 0036 0.168 0.089 0.026
199062009 % -31.9 5181 2153 1429 2562 -160 7907 1601

The emission data for 1.B.1.a Fugitive emission from solid fuels: Coal mining and handling,
1.B.2.a.v Refining / storage and 1.B.2.c Venting and flaring obtain from the point sources
database. Emissions are calculated on the basis of measurements or the combined method
(measurements plus calculations) is used.

3.4.2 Distribution of oil products (NFR 1.B.2.a.\)

3.4.2.1 Source category description

Emissions from this source category have historically contributed significantly to the total
anthropogenic NMVOC emissions. However, European Directive 94/63/EC (EU, 1994) has
mandated vapour collection and recovery duringldleing 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 also imposed emission controls on all gasoline storage tanks at
terminals, dispatch siahs and depots. The result of these controls has been a very significant
reduction in NMVOC emissions from this sector in the EU.
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Emissions of NMVOCs to atmosphere occur in nearly every element of the oil product
distribution chain. The vast majority eimissions occur during the storage and handling of
gasoline due to their much higher volatility compared to other fuels such as gasoil, kerosene,
etc.

In Estonia, oil terminals and service stations must have permits when the total loading
turnover exceedf000m® per yeat. That means only the smallest service stations are
considered as diffuse sources. Emissions from oil terminals are based on the facilities data. 21
terminals presented reports on emissions in 2009. In the table below are presented NMVOC
emission from gasoline distribution and terminals.

Table 3.79. NMVOC emissions from liquid fuel distribution
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Gasoline

asoline 2,055 1.82 0896 0924 1124 0971 11 1199  1.159 11
distribution
Terminals 0323 0323 0323 0323 0418 0625 0771 1483 1184 1594
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Gasoline 1108 1122 0856 0657 0628 0467 0482 0514 0508 0467
distribution
Terminals 3157 4012 3645 3695 391 3199  2.626 1.2 0.629  0.799
2,5 600
N + 500
e}
©

emission, G¢
P Lo »
o a1 o
l
} }
w N
o o
tior thusan

2
05 S
0,0 0

19901991199219931994199519961997199819992000200120022003200420052006200720082009

NMVOC, Gg —e— Gasoline consumption, thousand t

Figure 3.36. NMVOC emission and gasoline distribution

European Directive 94/63/EC has mandated vapour collection and recovery for discharge of
tank trucks mto storage at service stations (Stad®). In Estonia the regulation amplemen
tation the requirements of the EU Directive 94/63/EC came into force in 1998.

The timetable for the implementation of Stage 1.B vapour collection and recovery equipment
acording the requirements is following:

! Emission levels of pollutants and capacities of plants used beyond which an ambient air pollution and permit a
special pollution permit is required. Regulation No. 101 of the Minister of Environmh@nAugust 2004
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- from January 1 2001 for existing service stations with turnover over 16GMadnall
others situated in densely populated or industrial areas,

- from January 2004 for service stations with turnover over 590 m

- from Jamiary 2005 for service stations with turnover over 160 m

Most probably the majority of the npermitted gasoline stations are having turnover from
100 to 2000 m From 2005 these must have vapour collection and recovery equipment.

3.4.2.2 Methodological issues

EMEP/CORINAIR methodology is used to estimate fugitive NMVOC emissions from
operations with gasoline in 192004.

Beginning from 2005 emission estimates is used facilities data (about 94% from total gasoline
distribution in 2009). Facilities are obligato use the national method of NMVOC emission
calculatonNaf t asaaduste | aadi misel va@lis»hku &era
heitkoguste mPEfekireonilinesRig Betajad i d

For 20052009 activity data relating to point sources is available and activity data for
emission calculations from diffuse sources is calculated as following:

gasoline distribution in diffuse sources = total gasoline consumfitigasolire distribtution
in point sources

Emission factors for the diffuse sources

As the situation regarding the requirements of vapour recovery equipment has changed over
the years, different emission factors are used for different periods.

1) For the years 1990 2000the emission factor from Corinair 2007 is applied
(3930 g NMVOC/Mg of total gasoline handled);

1 For 20011 3350g/Mg

1 For 20021 2770g/Mg

1 For 200320047 2190g/Mg
2) For the years 2008009 the TieR technology specific emission factors for
Service Statins from EMEP Guidebook 2009 is applied. As the majority of the
emissions at service stations are from gasoline storage and refuelling (compared to
emissions from gasoil), emission factors are only provided for gasoline.

Abatement

In the previous chapteBtage 1B abatement technology requirement is described. The
resulting emission can be calculated by replacing the technology specific emission factor with
an abated emission factor as given in the formula:

EF technology, abated™ ( ;baEenQr) I tecIEoIEgy, unabated

The Abat ement padd) ffor soureencategerg 1.B(2d.v Distribution of olil
products, Service stations, Storage tank filling from EMEP Guidebook 2009 is applied
(default value is 95%).
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The emission factors depend on theélkapour Pressure (TVP). This pressure is the vapour
pressure at loading, and depends on the loading temperature. The definition of the TVP is as
follows:

TVP = RVP 16™8

where A=0.000007047 RVP+0.0132 and B=0.0002311 RMR236, T is the temperature
(inAC) and RVP is the Reid Vapour Pressure (ir

The annual average loading temperature at terminals can be assumed to equal the average
annual ambient temperature.

The annual average temperature in Estonia is equag t& 5

The RVP for gasoline (gasoline 95) in Estonia according to Register of Fuel Monitoring in
20052008 is presented in following table.
Table 3.80. Annual average RVP of gasoline 95 in Estonia in 22088

vear Annual average RVP,

kPa

2008 75.3
2007 74.8
2006 75.8
2005 72.3
Average 74.6

RVP for gasoline is up to 74l a.
TVP - 74 6 X lé?,000007047X74,6+0,0132)*5+(0,0002311X7@,5236): 27 2kPa
Consequently an average true vapour pressureafmlige is 27,2 kPa@® C) .

One integrated emission factor representing all activities in the small service station is
calculated for emission calculations.

Table 3.81 Total emission factor for emission®in gasoline handling in service stations

Tier 2 emission factors for source category 1.B.2.a.v Distribution of Oil Products

ity NMVOC emission Abatement  True Vapour hyOIe
o - emission factor
Emission source factor, g/nd efficiency Pressure for aasoline. o/
throughput/kPa TVP  ( flaeme % (TVP), kPa &roughp'u?
Gasoline in Storage tank
service Filling with no Stage 24 95% 27,2 33
stations 1.B
Storage tank
Breathing 8 i 212 e
Automobile refuelling 37 i 272 1006

with no emission

2 \www.emhi.ee
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controls in operation

Automobile refuelling
Drips and minor spillage

Emission factor for all
the activities total

2 - 27,2 54

66 = = 1175

Activity data
Activity data on the subject of gasoline consumption is available from Statistics Estonia.

Table 3.82. Consumption of motor gasoline by counties in 12809 (thousand tons)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Gasoline

. 523 463 228 235 286 247 280 305 295 280
consumptlon

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Gasoline 282 335 309 300 287 290 308 e 320 293
consumptlon

3.4.2.3 Sourcesspecific QA/QC and verification

Statistical quality checking related to assessment of emission, activity data and trends has
been carried out.

3.4.2.4 Sourcesspecific planred improvements

None

3.4.3 Natural gas (NFR 1 B 2 b)

3.4.3.1 Source category description

The term Afugitive emissionso is broadly apj
from gas systems except contributions from fuel combustion. Natural gas systems comprise

all infrastructure required to produce, collect, process or refine and deliver natural gas and
petroleum products to market. The system begins at the wellhead, or oil and gas source, and
ends at the final sales point to the consumer.

The sources of fugite emissions on gas systems include, but are not limited to, equipment
leaks, evaporation and flashing losses, venting, flaring, incineration and accidental releases
(e.q., pipeline digns, well blowouts and spills). While some of these emission sowaoes
engineered or intentional (e.g., tank, seal and process vents and flare systems), and therefore
relatively well characterized, the quantity and composition of the emissions is generally
subject to significant uncertainty.

Natural gas is imported intst oni a from Russia and from th
storage in Latvia.
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AS Eesti Gaas has two gas metering stations on the border of Estonia, where the volumes of

imported gas are measured. Gas is distributed to customers through gas pipeliisgjatist
stations and gas pressure reducing stations.

¢ Kohila

% Rapla

Figure 3.37. Map of highpressure gas distribution pipelines in Estonia

The gas pipeline goes through ten counties:Mdar u , -Vitu2 Harnue Rapla,J » ge v a,
Tartu, P»lva, V»ru, Viljandi and P2rnu. Al

The construction of the natural gas pipeline
2006. The natural gas pipelines also reached the customers in the County Raptacand
the townd of Pg¢ssi

Table 3.83. NMVOC emission from gas distribution

NMVOC 0096 0096 0056 0028 0041 0036 004 0039 0037 0036
emissions, Gg

NMVOC 0031 0033 0028 0032 0036 0028 0028 0028 0027 0018
emissions, Gg

% Eesti Gaas. Annual Report 2006
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Figure 3.38. NMVOC emission from natural gas distribution

3.4.3.2 Methodological issues

Emission factors

EMEP/EEA air pollutant emission inventory guidebook (2009) does not provide calculations
methodology for NMVOC calculations from gas distribution. Therefore IPPC Guidelines for
National Greenhouse inventories (2006) isduse

Tier 1 emission factors are used (Equation 1).

The activity rate for this sector is natural gas consumption. Unit: millibn m
Emission factor unit: Gg per 16f marketable gas/Utility sales.

The available default emission factors are presented beldable3.84. While some types of
fugitive emissions correlate poorly with, or are unrelated to, throughput on an individual
source basis (e.g., fugitive equipment leaks), the correlations with throughput become more
reasonable when large populations sgurces are considered. Furthermore, throughput
statistics are the most consistently available activity data for use id Tadculations.
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Table 3.84. Tier1 emission factors for fugitive emissions (inchgl venting and flaring)
from gas operations

7,0E06 to Gg per 10m"
Gas Fugitives 1.B.2.b.iii.d 7,0E06 +-100% 1 6E05 -40 to +250% of marketable

transmission Transmission gas 3

& Storage . . 4,6E06 to Ggper 16 m
Venting 1.B.2.b.i 4,6E06 +-75% 1 1E05 -40 to +250% of marketable

' gas

Gas -20to  16E05t0 o Ggper16m’

Distribution gl al LEZIBITED [ 249158 +500% 3,6E5 AV 00 of utility sales

Until 2004, the Estonian economy can be classified as an economy in transition. The emission
factors ae 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.

Table 3.85. Tier1 emission factors for fugitive emissions (including venting and flaring)
from gas operations for different years

Gg per 16m?
Gas Fugitives 1.B.2.b.iii.d 1,6E05 1,3E05 9,6E06 7,0E06 of marketable
transmissia  Transmission gas 3

& Storage Gg per 10m
Venting 1.B.2.b.i 1,1E05 8,7E06 6,4E-06 4,6E06 of marketable

gas

3

e Al Al 1B2bii5 36805 29805 22605  16E05  Ggper1dm
Distribution of utility sales
) ) ) Gg per 16 m*
Total 6,3E-05 5,0E-05 3,8E-05 2,8E-05 of utility sales

Activity data

Activity data on the subject of annual natural gas consumption is available from Statistics
Estonia.

Table 3.86. Gas consumption

Gas consumtion, min‘n 1516 1521 890 441 646 723 799 778 738 719

Gas consumtion, minn 826 887 966 997 1009 1003 961 653
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3.4.3.3 Sourcesspecific QA/QC and verification
Statistical quality checking related to assessment of emission, activity data and trends has
been carried out.

3.4.3.4 Sourcesspecific planned improvements

1 To provide uncertainty aatysis.
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4. INDUSTRIAL PROCESSES (NFR 2)

4.1 Overview of sector

4.1.1 Description

The main activities in the industrial processes sector in Estonia are paper, wood and chemical
industries as well as production of mineral products and food. Compared to the 199§ industr
has undergone major changes. Industrial sectors share of total emissions is no longer as
significant as it used to be. This is mainly due to decrease of production volume; also some
enterprises finished their business (phosphor fertilizers, benzenel aewi).

Until the economic crisis last year the volume of industrial production in Estonia rose again.
Last year production fell 20% in most sectors compared to the year 2008 (Economic survey of
Estonia 2009, Ministry of Economic Affairs and Communimafi Ministry of Finance.
Tallinn 2010).

The Estonian inventory of air pollutants from industrial processes includes presently
emissions from chemical pulp-, paper, metat and mineral products industry as listed in
Table 4.1.

Table 4.1. Industrial processegportingactivities

NFR  Source Description Emissions reported
2.A Mineral Products
2A.1 Cement Includes emissions from cement TSP, PM,, PM, 5
production production. Data reported/tone
operator
2.A.2 Lime production Includes emissions from lime TSP, PMg, PM, 5
production. Data reported bgne
operator
2.A.3 Limestone and Includes emissions from limestone TSP, PM,, PM, 5
dolomite use and dolomite use. Data reported b
operdors.
2A.6 Road paving with Includes emissions from road NMVOC
asphalt paving with asphalt.
2.A.7.a Quarrying and Includes emissions from quarring NOy, SO, TSP, PMy, PM, 5 CO
mining of minerals and mining of limstone and
other than coal dolomite. Data reportedyb
operators.
2.A.7.b Construction and Includes emissions from TSP, PMy, PM, 5
demolition construction and demolition.
2A.7.c Storage, handling Emissions from this sector are IE

and transport of  allocated ¢ 2.G.
mineral products

2.A.7.d Other Mineral Includes emissions from class TSP, PMg, PM; 5
products production. Data reported by
operators.

2B Chemical industry
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2B.1  Ammonia Includes emission from ammonia NOyx, NMVOC, NH;,SC, CO
production production.Data reported bpne
operator
2.B.5.a Other chemical Includes emission from urea and NOx, NMVOC, NH;, SQ, TSP, PMg,
industry formaldehyde productiobata PM,s CO
reported bytwo operators
2.B.5b Storage, handling Includes emission from storage, NMVOC, NHz, TSP, PMo, PM, 5

and transport of
chemical products

handling and transport of chemica
products Data reported by
operators.

2.C Metal Production
2.C.1 Iron and steel Includes emission from Iron and  NOyx, NMVOC, NHs, SQ, TSP, PMg,
production steel productionData reported by PM,s5, CO, Cr ,Ni ,Zn
operators.
2.C.3  Aluminum Includes emission from secondary NOx, NMVOC, TSP, PMg, PM; 5,
production aluminium productionData (6{0)]
reported by operators.
2.C.5.a Copper production Includes emissiofrom secondary TSP, PMg, PM; 5
copper productiorData reported by
operators.
2.C5b Lead production Includes emission from lead batte NOy, NHz, SO, TSP, PMo, PM, 5,
and accumulators recycling plant. CO, Pb
Data reported by operators.
2.C.5.d Zinc production Includes emission from zinc plating TSP, PMg, PM, 5, Zn
Data reported by operators.
2.C.5.e Other metal Includes emission from galvanizing NOyx, NMVOC, NHs, TSP, PMj,
production) and electroplating. Data reported t PM, 5, CQ Pb, Cr, Cu, Ni, Zn
operators.
2.D Pulp, paper and food industries
2D.1 Includes emission from pulp and  NOy, NMVOC, SQ, TSP, PM,,
Pulp and paper paper production. Data reported t PM,s CO
two operators.
2D.2 Includes emission from food dn NOyx, NMVOC, SQ, TSP, PMq,
Food and drink drink indus.try.Data repo_rt(_ed by PM,s CO
operators, includes statistical data
also.
2D.3 Includes emission from wood NOy, NMVOC, SQ, TSP, PM,,
Wood processing processing. Data reported by PM, 5
operators.
2.F 2.F Consumption of Includes emission from NMVOC, NH;
POPs and heavy consumption of POPs and heavy
metals (e.g. metals.
electricial and
scientific
equipment)
2.G 2.G Other production, Includes emissn from sotorage NOy, NMVOC, NHs;, SC, TSP, PM,,
consumption, and handling of peat, bulk and etc. PM,s, CO,
storage, Data reported by operators.

transportation or
handling of bulk
products

Emissions data from manufacturing industry are based on the facilities data (Tier 3 method)
and only NMVOC emission from food dlistry and from road paving with asphalt are
calculated as diffuse sources on the basis of statistical data and Guidebook emission factors
(Tier 2 and Tier 1 method).
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PMio and PM s emissions from constructions and demolition are also calculated asediffus
sources (Tier 1 method).

The share of industry sources into total emissions in 2009 wasi 532, NMVOCT 2.4%,

PMyoi 2.6%. The shares of other pollutants are not so significant. The emissions of NMVOC,
NH3; and NQ have decreased comparing with 1%8094.2%, 84.2% and 69.7% respectively.
The trend of the NMVOC and PM emissions of these categories is given in Eiguiene
emissions from industrial sector are presented in TaBle

Table 4.2. Pollutarts emission from industrial sector in 199009

Ve NO, NMVOC SO, NH; PM, 5 PMyg TSP CcO Pb

Gg Mg
1990 0.190 15.335 0.000 0.530 NR NR 0.940 0.340 0.000
1991 0.100 13.894 0.000 0.460 NR NR 0.100 0.300 0.000
1992 0.090 9.600 0.000 0.440 NR NR 0.470 0.3 0.000
1993 0.050 4.405 0.000 0.120 NR NR 0.150 0.010 0.000
1994 0.190 3.513 0.000 0.220 NR NR 0.610 0.040 0.000
1995 0.070 4.377 0.000 0.240 NR NR 0.490 0.000 0.000
1996 0.150 3.191 0.000 0.160 NR NR 0.280 0.000 0.000
1997 0.150 3.142 0.000 0.120 NR NR 0.140 0.010 0.000
1998 0.140 2.400 0.000 0.100 NR NR 0.080 0.020 0.000
1999 0.190 1.457 0.000 0.140 NR NR 0.180 0.000 0.000
2000 0.200 2.080 0.040 0.120 0.123 0.383 1.095 0.530 0.010
2001 0.340 1.449 0.080 0.140 0.153 0.481 1.362 0.510 0.010
2002 0.130 1.513 0.160 0.110 0.184 0.602 1.743 0.280 0.010
2003 0.161 1.932 0.150 0.120 0.205 0.656 1.848 0.290 0.000
2004 0.360 1.846 0.130 0.120 0.240 0.800 2.279 0.360 0.000
2005 0.180 1.573 0.130 0.200 0.219 0.727 2.053 0.340 0.000
2006 0.270 1.323 0.120 0.150 0.170 0.825 2.199 0.380 0.001
2007 0.250 1.072 0.020 0.131 0.222 0.771 2.211 0.440 0.001
2008 0.298 0.959 0.022 0.175 0.245 0.779 2.215 0.481 0.001
2009 0.058 0.881 0.025 0.083 0.210 0.609 1.460 0.424 0.006

trend 1990

2009, % -69.699 -94.256 -84.2 70.44  59.0544 33.337 -20.093
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Figure 4.1. NMVOC and PM emissions from industry sector in 12909 (Gg)

The NMVOC emissions in period 1922008 were recalculated for food and drink activities.
Main reasons for that is renewed Guidebook with new emission factors (EMEP/EEA air
pollutant emission inventory guidebo®k2009). An overview of updated data is given in
Chapterl0.

At this year submission additionally were calculated NMVOC emissions frooh paging
with asphalt (2.A.6) in period 1992009 and PNy and PM s emissions from constructions
and demolition (2.A.7.b) in period 20D09.

The 2009 emissions from wood and furniture industry were allocated from2MERd and
2.G and to include in NR 2.D.3 Wood processing.
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4.2 Mineral Products (NFR.2)

4.2.1 Sources category description

This chapter includes activities data and emissions from the following processes:
Cement production

Lime production

Limestone and dolomite use

Quarrying and mining of minals other than coal

Road paving with asphalt

Construction and demolition

Storage, handling and transport of mineral products

Other Mineral products

E R

In Estonia the only one enterprise that produces cement is Kunda Nordic Tsement AS.
Cement is produced byasidard wet process. The clinker burning process takes place in three
rotary kilns. Crushed limestone is blended with prepared clay (raw material contains calcium,
aluminium, iron and silica oxides) and heated to about 1480 i n a ki | n.actThe
and turn into an intermediate product called clinker, which is then further mixed with gypsum
and, in some cases, limestone, blast furnace slag or fly ash and ground into a fine powder that
iIs cement, the binding agent of concrete. The production gsosenergyntensive, resulting

in emission of CQ@ SQ, NO and dust. During the years 199800 cement manufacturing in
Kunda was thoroughly renovated. The main goal was to eliminate dust pollution from clinker
kilns and cement mills. They were provibieith filters required for exhaust cleaning. In 1999

the company closed the local electricity and heat production plant operating on natural gas.
(Sustainability report 2007. Kunda Nordic Tsement AS, 2007).

There are two facilities for the lime productjcone of which annually presents the report on
emissions (Nordkalk AS). Other company production volumes are very small. In Estonia
Nordkalk excavates Silurian dolomite from Kurevere quarry. The chemical composition of
this 400million years old dolomitemakes it good for fertiliser and other industrial
applications as well as for soil improvement.

Quarrying and mining of minerals in Estonia includes limestone and dolomite extraction and
crushed stone production.

The emissions from mineral product indystre presented in Tabfe3.

Table 4.3. Pollutants emission from mineral products in 12909 (Gg)

Year NOx NMVOC SO NH; PM; s PMo TSP CO

1990 0.000 0.027 NR NR 0.000 0.000
1991 0.000 0.023 NR NR 0.000 0.000
1992 0.000 0.003 0.000 0.000 NR NR 0.000 0.000
1993 0.000 0.006 0.000 0.000 NR NR 0.000 0.000
1994 0.000 0.006 0.000 0.000 NR NR 0.000 0.000
1995 0.000 0.008 0.000 0.000 NR NR 0.000 0.000
1996 0.000 0.008 0.000 0.000 NR NR 0.000 0.000
1997 0.000 0.007 0.000 0.000 NR NR 0.000 0.000
1998 0.000 0.008 0.000 0.000 NR NR 0.000 0.000
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1999 0.000 0.011 0.000 0.000 NR NR 0.000 0.000
2000 0.000 0.581 0.000 0.010 0.073 0.253 0.725 0.040
2001 0.010 0.019 0.010 0.010 0.113 0.361 1.072 0.040
2002 0.000 0.058 0.000 0.010 0.124 0.412 1.213 0.000
2003 0.000 0.104 0.000 0.010 0.151 0.499 1.439 0.010
2004 0.010 0.070 0.000 0.000 0.160 0.560 1.609 0.010
2005 0.010 0.099 0.000 0.000 0.159 0.517 1.473 0.020
2006 0.010 0.104 0.000 0.000 0.100 0.615 1.599 0.030
2007 0.010 0.024 0.000 0.000 0.022 0.161 0.381 0.000
2008 0.000 0.024 0.002 0.000 0.025 0.158 0.357 0.003
2009 0.007 0.016 0.001 NA 0.067 0.263 0.707 0.006

4.2.2 Methodological issues

As it was mentioned above (overview of the industrial sector) thesams data are based on

the facilities data (Tier 3 method). The operator submits data on the facility as a whole, and
also separately on sources of emissions by SNAP codes. Basically all emissions from mineral
industry are included in the combustionigty T NFR 1.A.2.f.i, excluding fugitive emission

from the excavate and storage and handling activities. At last years the mineral product
enterprises are not key sources of pollution, because very large efforts were made for
reduction of pollutants emigs1. Emission of a dust from Kunda Nordic Tsement during
19902009 was reduced to 99.7%. If in 1990 the emission was &36{R9.5% of total
emission) then in 2000 only 0.05Gg (0.17% of total emission).

Data about heavy metals emission the enterppigsents since 2004 on the basis of
measurements, therefore emissions for 12303 have been calculated on the basis of a
national emission factors and clinker production data Tselluloosi ja tsemendi tootmisel
va@lis»hku eral duvat em?g&a asnt e anekedttoaiing Riigit K o gu s
Teataja.

The Dioxins emission from mineral industry (cement, lime and brick) has been calculated on

the base of productions and UNEP "Standardized Toolkit for Identification of Dioxin and
Furan Rel e aacwos.doréencement pmductibn Toolkit EF was used from 1990

to 1996 and since 1997 on 2007 calculations were carried out on the basis results of project
ADi oxin in Candidate Countrieso in which fr
technological equipment have been spent. Now Kunda Nordic is obliged to spend
measurements twice a year and report dioxin emission. It is necessary to notice that the
measured dioxin emission much less than the emission calculated on the basis of the emission
factor. Doxin emission also is reported under NER

Table 4.4. Clinker production and heavy metals emission factors

Clinker, Heavy metals EF, g/t of clinker
Year thousand
tones Pb Cd Hg Cu Ni Zn
1990 790 78.125 4.060 0.088 2.687 0.313 18.000
1991 773 78.125 4.060 0.088 2.687 0.313 18.000
1992 517 78.125 4.060 0.088 2.687 0.313 18.000
1993 378 78.125 4.060 0.088 2.687 0.313 18.000
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Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

540
571
590
651
659
590
620
629
590
560
623
636
705
1043
1040
775
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78.125

43.750
12.500
0.780
0.780
0.780
0.780
0.780
0.780
0.780

4.060
2.275
0.650
0.040
0.040
0.040
0.040
0.040
0.040
0.040

0.088
0.049
0.014
0.004
0.004
0.004
0.004
0.004
0.004
0.004

2.687
1.505
0.430
0.030
0.030
0.030
0.030
0.030
0.030
0.030

Table 4.5. Dioxin emission factor for the cement industry

production,
tones

938,000
905000
483000
354,000
402500
417,600
387,700
422500
321,300
357,700
329100
404,600
465900
506,300
506,300
NA
848900
936,200
806,100
326000

Cement

EF,
I-TEQ/

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

emission,
g
0.563

0.543
0.290
0.212
0.242
0.251
0.233
0.030
0.022
0.025
0.023
0.028
0.033
0.035
0,035
NE
0.059
0.065
0.056
0.023

production,
tones

185000
207,000
92,000
21,000
18,000
16,800
17,400
19,500
32,100
23,300
21,200
20,000
21,200
32,000
32,000
37,200
39,700
43500
59,400
30,200

Lime
EF,
I-TEQ/t
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

emission,
g
0.013

0.014
0.006
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.001
0,001
0.001
0.002
0.002
0.002
0.003
0.003
0.004
0.004

0.313
0.175
0.050
0.003
0.003
0.003
0.003
0.003
0.003
0.003

18.000
10.080
2.880
0.180
0.180
0.180
0.180
0.180
0.180
0.180

Bricks and tiles

production,
tones

541,401
592206
350444
139217
128283
81,343
68,009
62,674
54,674
46,139
45,072
54,140
61,608
63,741
63,741

82,667
143485
113081

38938

EF,
I-TEQ/t

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

emission,
g
0.108

0.071

0.026

0.014

0.011

0.009

0.012
0.013
0.003
NE
0.016
0.029
0.023
0.007

Emission calculations from road paving with asphalA @) and constructions and demolition
(2.A.7.b) sectors based on Tiemethod from renewed Guidebook, as mentioned above.
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The default emission factors for road paving with asphalt are constructed based on an
assessment of the available emission factors from a detailed review of the hot mix industry
(US EPA, 2004). The engmn factor represents an average between batch mix and drum mix
hot mix asphalt plants. Tidr method uses readily available statistical data and default
emission factors (Tabk.6).

Table 4.6. NMVOC emisson factors for road paving with asphalt and PM emissions factors
for construction and demolition

NFR Unit NMVOC  PMy,  PM s TSP
2.A.7.b Construction and kg/mPlyear 0.0812 0.00812 0.162
demolition
2.A.6 Road Paving with Asphalt g/Mg asphalt 16

Thereare also PM emission factors for road paving with asphalt in new guidebook, but results
of these calculations were assessing sector share to high. Therefore, in this year submission
they are not taken in account.

Activity data

Information regarding as$plt production and laying is available from Estonian Asphalt
Pavement Association (www.asfaldiliit.ee) for the years 12@@9 (Tablet.7). According to

the Asphalt Pavement Association all production companies but not all asphalt laying
companies are mdwers of the association. Values for the asphalt produced are higher than
the quantity of laid asphalt. For that reason asphalt production values are used for emission
calculations from road paving with asphalt.

Table 4.7. Activity data for NMVVOC emission calculations from asphalt production in 1990
2009 (tones)

Year Produced Asphalt Mixtures, t
1990 1,711,000
1991 1,433000
1992 167,000
1993 359000
1994 345000
1995 475000
1996 472,000
1997 419,000
1998 509,000
1999 707,000
2000 667,000
2001 568000
2002 1,132,000
2003 865000
2004 1,103000
2005 1,164,000
2006 1,481,908
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2007 1,486572
2008 1,506,846
2009 1,174624

Information regarding constructions is available from Statistics Estqmww.stat.ee) for the
years 2002009 (Tablet.8). The historical data (1994®99) for TSP calculation are not
available. There is also no statistical information about demolition of buildings, so only data
about construction were used.

Table 4.8. Activity data for PM emission calculations from construction sector in -2009
(m? floor area)

Year Dwelling Non-residental

building

2000 78,862.5 324,243.6
2001 70,701.1 309,140.8
2002 112,661.9 399,996.3
2003 217,048.5 639,150.8
2004 277,072.3 952,474.1
2005 325,565 743,899.4
2006 391,999.5 896,644.2
2007 566,674.9 920,778.8
2008 458,415.2 1,004,572
2009 304,982.2 797,777
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4.3 Chemical industry (NFR.B)

4.3.1 Sources category description

The Estonian chemat industry has been linked to oil shale industry but other chemical
industry branches are also being developed (Economic survey of Estonia 2008). More than
half of chemical industry is located in Karumaa county, one third of the workforce is in

Talinn and Harjumaa county. The | argest compani
o, , Eesti Energia ilit°oe°ostus AS (alll t hree
resins), Nitrofert AS (is the only producer of fertilizers in Estonia, whose majmityads

processing natural gas into ammonia and prilled urea) and enterprises for the foams, benzoic
acid, sodium benzoate and other products manufacturing. Emissions from the paint and
varnishes production are located under Solvent use chapter.

Product on of <chemical i ndustry degreased in 20(
only producer of fertiliser Nitrofert AS stopped production in February.

The share of NMVOC emission from chemical industry in total country emission was in 1990
about 19% and in 2009 is 2% (Figu#e2). The main reason of thétis decrease in
manufacture of chemical production at the shale oil enterprises. The emissions from chemical
industry sector are presented in Tabl@.

NMVOC, 1990 NMVOC, 2009
— 2%
— 18%
82%_\
98%
Chemical indusrty = Total emission Chemical indusrty = Total emission

Figure 4.2. Distribution of NMVOC emissions by activities in 1990 and 2009
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Table 4.9. Emission from Chemical industry (Gg)

Year NO, NMVOC SO,  NHs PM,s PM,, TSP co
1990 0.190 13.300 0000  0.370 NR NR 0940  0.340
1991 0.100 12.330 0000  0.300 NR NR 0100  0.300
1992 0.090 8500  0.000  0.280 NR NR 0470  0.300
1993 0.050 3500  0.000  0.080 NR NR 0150  0.010
1994 0.190 2670  0.000  0.140 NR NR 0610  0.040
1995 0.070 3530  0.000  0.140 NR NR 0490  0.000
1996 0.150 2460  0.000  0.070 NR NR 0280  0.000
1997 0.150 2390  0.000  0.060 NR NR 0140  0.010
1998 0.140 1650  0.000  0.060 NR NR 0080  0.020
1999 0.190 0790  0.000  0.090 NR NR 0180  0.000
2000 0.190 0.840  0.000  0.040 0.020 0.060 0190  0.340
2001 0.310 0770  0.010  0.030 0.020 0050  0.150  0.320
2002 0.100 0710  0.000  0.020 0.010 0030 0100  0.230
2003 0.130 1.065  0.010  0.050 0.016 0.048 0146  0.270
2004 0.320 0960  0.010  0.080 0.040 0420 0380  0.330
2005 0.160 0720  0.000  0.130 0.030 0400 0310  0.20
2006 0.230 0410  0.000  0.060 0.030 0090 0280  0.330
2007 0.200 0420  0.000 0.071 0.020 0070 0230  0.360
2008 0.255 0.041 0001 0132 0.057 0172 0522  0.398
2009 0.025 0.068  0.000  0.012 0.009 0027 0083  0.364

GO AEEE Y -09.487 .06.733  -54.380  -54.380 -91.176  6.987

2009, %

4.3.2 Methodological issues

All largest facilities and also the facilities which emissions exceed thresholds established by
the decision of the Minister of the Environment are obliged to deliver annually reports on
emissioms. Hus, all data about the emissions presented to this section, is based on the data of
the enterprises (Tier 3 method). Emissions data are based on measurements or calculation
methods. For some enterprises, for example oil shale chemistry, part obese® includes

into energy sector (SNAP 010406 and 0104@bke oven furnaces and coal gasification or
liquefaction).

The production in Estonian chemical industry is given in T4ulé.
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Table 4.10. Main chemicals and fuel production

294 . 91.5 40.1 "

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

270
140
55
180
201
203
206
211
199
177
183
47
98
202
213
211
202
209
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169.3
281.7
301.8
317.6
340
367.4
389.2
436.6
444.8
489.3

49.3
34.3
37.5
23.8
14.5
13.5

O 0o o o o o o o g:

211
11.2
10.8

= A b b

23
27
30
30
35.6
38.7
40
39.7
34.6
214
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4.4 Metal Production (NFR 2.C)

4.4.1 Sources category description

Metal industry is consentrated in Tallinn and its surroundings (more than half the workplaces)
and ldaViru County. Larger comparseare AS Kohimo, AS Viljandi Metall, Cargotec

RT Mar ket ex,
(galvanized steel), Ruukki Products AS, AS Saku Metall (building structures), Eesti Energia
Tehnol oogi at ©°° st us oreBnt- prodacts rare rsdrvices foSpovieen pdantg
Tar kon,
(metalworking), Metaprint AS (a metallic container production) and AS Demidov Industries

Estoni a

needs) ,

(@luminum alloy).

AS,

AS

O,

BL

Hanza

The emissions from matindustry are presented in Tadld 1.

Table 4.11. Emission from Metal production sector (Gg)

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

4.4.2 Methodological issues

NOy

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.010
0.011
0.010
0.010
0.030
0.020
0.015
0.008

NMVOC

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.010
0.020
0.015
0.010
0.010
0.010
0.010
0.008
0.004

NH3

0.160
0.160
0.160
0.040
0.080
0.100
0.090
0.060
0.040
0.050
0.040
0.080
0.060
0.050
0.030
0.060
0.080
0.060
0.034
0.066

PMg3s

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.010
0.010
0.010
0.014
0.020
0.010
0.010
0.010
0.021
0.017

PMo

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
0.020
0.030
0.040
0.038
0.050
0.040
0.030
0.040
0.028
0.022

AS

TSP

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.030
0.030
0.050
0.048
0.060
0.050
0.030
0.050
0.048
0.035

AS

Favor

CO

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.010
0.010
0.010
0.020
0.010
0.020
0.020
0.023
0.012

(met al

O,

S

BLR

All largest facilities and also the facilities which emissions exceed thresholds established by
the decision of the Minister of the Environment are obliged to deliver anmagltrts on
emissions. Hus, all data about the emissions presented to this section, is based on the data of
the enterprises (Ti&® method). Emissions data are based on measurements or calculation

methods.
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4.5 Pulp, paper and food industries (NFROP

4.5.1 Sources category description

This chapter includes the pollutants emission from pulp and paper, food and drink and wood,
furniture.

Pulp and paper industry is an industry with a long tradition, established in Estonia already in
the 17th century. In the years(@B2008 the output of paper industry grew by two times.
Paper industry 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 good quality
paper product$or the packaging industry (Economic survey of Estonia 2008). The product
range is all based on 100% virgin long fibre softwood pulpe raw material, which has
brought Nordic sack kraft qualities into a leading and preferred quality position globally.
Horizons manufacture only unbleached varieties. Estonian Cell AS, aspen pulp factory in
Kunda (launched in 2006) is the largest pulp producer.

Wood industry is one of largest industry. The product mix of wood industry is cempre
hensive, ranging from sawiimber production and processing to manufacturing of log home,
windows and doors.

Food industry is also the biggest industry in Estonia by production volume. During the 2002
2008 the output of food industry has increased by almost a half. Now the ecamisisidcs
also affected this sector. The emissions from this sector are presented id.Table

Table 4.12. Pollutants emission from pulp, paper and food industries (Gg)

Year NOx NMVOC SO PM2s PMo TSP CO
1990 2.008 NR NR NR
1991 1.541 NR NR NR
1992 1.097 NR NR NR
1993 0.899 NR NR NR
1994 0.837 NR NR NR
1995 0.839 NR NR NR
1996 0.723 NR NR NR
1997 0.745 NR NR NR
1998 0.742 NR NR NR
1999 0.656 NR NR NR

2000 0.010 0.649 0.040 0.020 0.050 0.150 0.140
2001 0.010 0.650 0.060 0.010 0.040 0.110 0.140
2002 0.020 0.725 0.160 0.040 0.120 0.380 0.040
2003 0.020 0.748 0.140 0.024 0.071 0.215 0.000
2004 0.020 0.788 0.120 0.020 0.070 0.230 0.000
2005 0.000 0.744 0.130 0.020 0.070 0.220 0.020
2006 0.000 0.799 0.120 0.030 0.090 0.290 0.000
2007 0.010 0.848 0.020 0.020 0.060 0.190 0.020
2008 0.018 0.823 0.018 0.024 0.073 0.221 0.028
2009 0.017 0.767 0.024 0.098 0.240 0.466 0.027
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4.5.2 Methodological issues

Emissions data fromhese branches of industry are based on the facilities data3(Tier
method) and only NMVOC emission from food industry are calculated as diffuse sources on
the basis of statistical data and renewed Guidebook default emission factogsr(iEtrod).
Emissons from food manufacturing include all processes in the food production chain, which
occur after the slaughtering of animals and the harvesting of crops. Emissions from drink
manufacturing include the production of alcoholic beverages, especially wiae,ahd
spirits. Emissions from the production of other alcoholic drinks are not covered.

It is recommended to use the prodbesed default emission factors (not background
emission factors) since relevant activity statistics for these factors are rkele tb be
available.

Emission factors presented in this section are based on the following assumptions:

0.15 tonne of grain is required to produce 1 tonne of beer (Passant, 1993).

Malt whiskies are typically matured for ten years. Grain whiskies areatiyp
matured for six years. It is assumed that brandy is matured for three years and that
other spirits are not matured.

1 Beer is considered to be typically 4% alcohol by volume and to weigh 1 tonné.per m

1 If no better data is available, spirits are assd to be 40% alcohol by volume.

T Alcohol (ethanol) has a density of 789 kd/m

T
T

Tier 2 emission factors are used for emission calculations. The relevant emission factors are
given in the tables below (Tabdel3). The emission factor for bread and whitealor
production is the same (EFkg/MgNMVOC bread). Statistical data for white bread
production (shortened process, emission factor 2 kMM OC bread), wholemeal bread
production (ER3 kg/MgNMVOC bread) and light rye bread production (Ekg/Mg
NMVOC bread) is not available.

For spirits the emission factor kd/hl alcohol is chosen since Estonia produces mainly
vodka whose production does not involve maturation processes.

There are also some permitted fish processing companies (mainly smokihgepbe
NMVOC emissions. Some permit applications were studied (MasekoNord and Spratfil in
Harju county) and it was found that NMVOC emission originates from smoke generators as a
result of incomplete combustion and not from fish processing itself. Therdhese
emissions are different from the calculated NMVOC emission which occur primarily from the
cooking of meat, fish and poultry, releasing mainly fats and oils and their degradation
products.
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Table 4.13. NMVOC emission factors for food and drink industries

Emission

Product group (food and drink) factor unit
Bread 4.5 kg/Mg bread
Cakes, biscuits and breakfast cereals 1 kg/Mg product
Meat, fish and poultry etc. frying/curing 0.3 kg/Mg product
Meat pra@essed 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 kg/hl wine
Beer 0.035 kg/hl beer
Other spits 0.4 kg/hl alcolol
Crude spirits 0.4 kg/hl alcolol
Distilled spirits 0.4 kg/hl alcolol

Activity data

Information regarding food and drink productios available from Statistics Estonia
(www.stat.ee) for the years 192009 (Tablet.1415).

Table 4.14. Activity data for Food and Drink industries (thousand tones)

Meat total olid

Year Eiee) e FIOL.” (slaughter  Fish total cgoking Margarine Congentrated

pastry confectionery weight) fats feeding stuffs
1990 151 14.9 182.5 6.6 851.8
1991 149.4 104 151.8 5.6 631.6
1992 138.6 5 107.9 132.0 0 303.5
1993 111.7 4.2 83.7 133.0 0.6 200.7
1994 109.3 5.5 69.4 120.8 0.1 184.6
1995 99.7 5 67.7 132.0 3.6 0.1 162.8
1996 93.9 5.6 58.6 108.7 4.8 0.1 97.6
1997 86.8 5.2 53.4 123.9 7 131.3
1998 81.6 4.3 60 119.3 7.2 151.7
1999 77.3 4.6 61.1 111.9 35 131.8
2000 76.5 4.4 53.3 113.4 0.8 133.3
2001 76.3 6 57.3 103.4 0.9 150.2
2002 77.2 7.4 68.3 101.0 0.9 167.1
2003 72.4 7.9 67.5 79.4 1 199.5
2004 72.8 9 71.3 84.5 1.6 207.3
2005 72.4 . 67.1 99.3 1.2 177
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 75.1 7.1 76 98.2 203.1
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Table 4.15. Activity data for Drink industries (thousand hl)
Wine of

Year frgits _and Beer ;::Jrg: IDS';?rliﬁd
erries
1990 37 769 82 147
1991 50.9 675.5 83.4 160.5
1992 20.5 425.7 70.7 120.9
1993 13 419.3 94.1 168.4
1994 12.8 476.9 76.1 123
1995 14 499.6 91 176
1996 22 459 79 96
1997 21.5 543 77 109
1998 31 744 59 102
1999 24 957 32 66
2000 32.6 950.1 20.4 86.4
2001 30.4 1015.2 24.1 115.2
2002 34.3 1044.1 33.1 142.4
2003 34.5 1040.2 38.3 173.1
2004 60.7 1202.8 40 187.9
2005 88.8 1342.5 37.1 167.9
2006 77.5 1431.1 61.6 183.1
2007 53.5 1411.6 39.3 216
2008 38.8 1281.8 155 202.8
2009 40.4 1245 189

4.6 Sourcespecific QA/QC and verification
Common statistical quality checking related to assessment of trends has beehocsarri

Data from operator have been checked by local department of an environment and also by the
EEIC.

4.7 Sourcesspecific planned improvements

1 To allocate the historical emission from wood and furniture industries from
NFR2.A.7.d and 2.G and to include NFR 2.D.3 Wood processing. This process
demands certain efforts as corrections are necessary for carrying out in a national point
sources database.

1 To provide uncertainty analysis.
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5.SOLVENT AND OTHER PRODUCT USE (NFR 3)

5.1 Overview of the sector

5.1.1 Description

This chapter describes emissions from solvents and other product use. Use of solvents and
products containing solvents result in emissions ofmethane volatile organic compounds
(NMVOC) when emitted to the atmosphere. In addition to solventssdti®r also includes
emissions of particles from product use.

In 20092010 Estonian Environment Information Centre outsourced an expert opinion of
estimation of NMVOC emissions from diffuse sources, including NMVOC emissions from
solvent and other produase. The most common method of estimating NMVOC emissions is
the use of emissions factors. The emissions are estimated based on the production or activity
level of the source, from which an emission level is calculated using existing emission factors.
The main database of emission factors is EMEP/EEA air pollutant emission inventory
guidebook (2009).

This sector covers emissions from solvent and other product use: Paint Application
(NFR 3.A), degreasing and digteaning (NFR3.B), Chemical products, maradturing and
processing (NFR.C) and Other solvent use (NBRD).

Air pollutants under NFR 3 in the Estonian inventory are presented in 3.4ble

Table 5.1. Activities and emissions reported from the Salvand other product use sector in
2009

NFR  Source Description Emissions reported
3.A Paint application
1 Decorative coating applicatio Includes emissions from paint NMVOC

application in construction and
buildings and domestic use.

2 Industrial coatig application Includes emissions from paint NMVOC, NO,, NHz,
application in car repairing, boat TSP, PMg, PM, 5, CO
building, wood coating and other
industrial paint application.

3 Other coating application Emissions from this sector are IE
allocated to 31 since separation is na
possible with current information.

3.B Degreasing and dry cleaning

1 Degreasing Includes emissions from degreasing NMVOC, TSP, B, Cu
(vapour and cold cleaning), electronic
components manufacturing and other
industrial cleaning.

2 Dry cleaning Includes emissions from dry cleaning NMVOC
3.C Chemical products Includes emissions from polyurethane NMVOC, NOy, NHs,
polystyrene foam and rubber SQ, TSP, CO, Cr, Zn

processing, paints, inks and glues
manufacturing, textile finishing, leathe
tanning and other usé solvents.
3.D Other product use
1 Printing Emissions from solvents in printing  NMVOC, TSP
houses.
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2 Domestic solvent use NMVOC emissions from domestic NMVOC
including fungisides solvent use.
3 Other product s Includes emissions from oil extractior NMVOC, SQ,, NH,

application of glues and adhesives, TSP, Pb
preservation of wood, use of tobacco
and other solvent use.

5.1.2 Quantitative overview of NMVOCs

Solvent and Other Product Use sector is the largest mollsburce of NMVOC emissions in
Estonia after the nemdustrial combustion in 2009 and it covers over 16% from the total
NMVOC emissions. The largest share is for decorative coating application of 26% and the
other are respectivly domestic solven use 288greasing 17%, industrial coating application
11%, other product use 14%, chemical products 5%, printing 4% and dry cleaning 0.4%
(Figureb.1).

1.264
Other product useﬁl

| 4.068

Domestic solvent use including fungicides 1340

Printing 0'%82529

; 0.496
Chemical products :I—_Ol.291

@ 1990
02009

0.015

Dry cleaning 0022

] 1.660

Industrial coating applicatio 0623

0.671

Decorative coating applicatio | 1503

3A1(3A2|3B.1(3B2| 3.C [3D.1|3.D.2(3D.3

0.0 OI.5 lI.O 1I.5 2I.0 2I.5 3I.O 3I.5 4I.0 4I.5
NMVOC. Gg

Figure 5.1. NMVOC emissions by sectors in 1990 and 2009

There is a decrease in trends in NMVOC emissions from SokedtOther Product Use in
later yearsSince the 1990 in NFR sector NMVOC emissions have decreased by 38%. The
trend h emissions is determined, in order of importance, by categorias (Baint
Application) and 3D (Other Product Use). Two major categories where decreasing of
NMVOC emissions have occurred in later years are paint applicatiénl)3and other
product use (B.3). The fluctuation of NMVOC emissions in the period 12909 ha
occurr@l mostly due to the welfare of the economic state of the country. Decrease in
emissions between 1991 and 1993 is due tetomomiccrisis what was conditioned by the

fall of the SovietUnion and the independece of the Estonian RepuBlatween 1993 and
1998 the economic growth induced the growing usage of NMVOC containing paints in
decorative and industrial coating application. At the end of 1998 the world was struck by the
economic crisis, which affected the construction sector and as a consequensagief
decorative coatings also. From 2001 the economy turned again into growth until in 2008 the
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world suffered the worst economic depression ever seen. Because of that compaired with the
year 2007 the NMVOC emissions fell 59% by the year 2009 (Figuren2004 and 2005

Estonia adopted into its legislation directives 1999/13/EC and 2004/42/EC, but it seems that
the economic growth at that moment didndét a
grew steadily until the economic depression. One reason whi he possi bl e | e
positive effect doesndt show on the graph i
represent only about 20% of the total NMVOC emissions.
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Figure 5.2. NMVOC emissions frm Solvent and Other Product Use sector in 12009

Table 5.2. NMVOC emissions in 1992008 reported under NFR(GQ)

Sector 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

3A1 0671 0.730 0.968 0.989 1794 2.153 2.740 3.108 3.031 3.063
3.A2 1660 2.017 0.705 0.550 0.529 1.010 0.851 0.898 1.281 0.974
3A3 IE* et et et et et et e et et
3B.1 1.183 1.169 1.149 1.124 1.136 1.157 1.258 1.223 1.178 1.173
3.B.2 0.015 0.012 0.011 0.012 0.018 0.05 0.030 0.005 0.024 0.050
3.C 0.496 0.615 0.201 0.135 0.135 0.250 0.197 0.192 0.307 0.217
3.D.1 0.085 0.071 0.058 0.062 0.097 0.136 0.132 0.190 0.209 0.250
3.D.2 4.068 4.060 4.027 3.914 3.825 3.751 3.691 3.642 3.608 3.572

3.0.3 1.264 1.365 0.628 0.505 0.540 0.810 0.949 0.808 1.154 1.111
YIncluded in 3A.1
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3.A1 1913 1.811 2.037 2.220 2.522 2.891 2.952 2.842 1.691 1.503
3.A2 0505 0.447 0.617 0.558 0.623 0.733 0.753 0.768 0.951 0.623
3A3 IE* et et et et et et Ier et et
3.B.1 1.139 1.097 1.118 1.096 1.093 1.093 1.122 1.090 1.084 1.008
3.B.2 0.050 0.047 0.056 0.064 0.064 0.062 0.065 0.054 0.051 0.022
3.C 0.107 0.113 0.151 0.127 0.184 0.125 0.226 0.384 0.468 0.291
3.D.1 0.263 0306 0.334 0.412 0.583 0.774 0.669 0.401 0.674 0.229
3.D.2 3554 3.103 2.654 2.224 1.783 1.348 1.345 1.342 1.341 1.340

3.0.3 1.111 1.113 1.574 1.763 1.728 2.065 2.818 3.025 1.611 0.831
Yincluded in 3A.1

3.D.3 Other produ
use
14.2%

3.A.1 Decorative
coating application
3.D.2 Domestic 25.7%
solvent use including

fungicides
22.9%

3.A.2 Industrial
coating application

3.D.1 Printing 10.6%

3.9%

3.C Chemic
products
5.0%

3.B.1 Degreasing
17.2%
3.B.2 Dry cleanin
0.4%

Figure 5.3. The share of NMVOC emissions in 2009 by NFR 3 subcategory codes

5.1.3 Methods

NMVOC emissions estimation from the solvent and other product use is based on several data
sources and methods. Emissions from point sources is gathered from thmasackkair
emissions data system for point sources (OSIS) and the emissions for diffuse sources is
calculated from the data received from Statistics Estonia using international emission factors
and expert opinions. Information sources for NMVOC inventory lfemint subcategories

are presented in the next table together with emission sources not included to the inventory.
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Table 5.3. Information sources for the NMVOC inventory under NER

NFR Product group SNAP AEDI e Reference NS @riesiar)
used factors
3.A.1 Decorative coating 060103 Construction and Statistics Estonia and 150 g/kg of paint applied*
application: Solvents in buildings expert estimate
paints 060104 Domestic use Statistics Estonia and
expert estimate
3.A.2 Industrial coating 060101 Manufacture of Reported by operators
application: Solvents in automobiles (not occured in 2009)
paints 060102 Car repairing Expert estimate; 400g/kg paint applied*
reported by operators
060105 Cail coating Included in 3.A.1
060106 Boat building Reported by operators
060107 Wood coating Reported by operators
060108 Other industrial Reported by operators

paint application
3.A.3 Other coating application: 060109 Other na-industrial Included in 3.A.1

Solvents in paints paint application
3.B.1 | Degreasing: Solventsin 060200 Degreasing (vapour Statistics Estonia 460g/kg cleaning products
products and cold cleaning) (vapour)*;

0.7 kg/personl/year (cold)*
060201 Metal degreasing  Reported by operators
(regardedas vapour

cleaning)
060203 Electronic Reported by operators
components
manufacturing
060204 Other industrial Reported by operators
cleaning
3.B.2 Dry cleaning: Chlorinated 060202 Dry cleaning StatisticsEstonia; 400g/kg solvent use*
solvents in products reported by operators
3.C Solvents in chemical 060301 Polyester processin Not included
products manufacture and 060302 Polyvinylchloride  Not included
processing processing
060303 Polyurethane Reported byperators
processing
060304 Polystyrene foam  Reported by operators
processing
060305 Rubber processing Reported by operators
060306 Pharmaceutical Not included
products
manufacturing
060307 Paints Reported by operators

manufacturing
060308 Inks manufacturing Reported by operators
060309 Glues Reported by operators
manufacturing
060310 Asphalt blowing Not included
060311 Adhesive, magnetic Not included
tapes, films and
photographs
manufacturing
060312 Textile finishing Reported by oprators
060313 Leather tanning Reported by operators
060314 Other Reported by operators
3.D.1 Solvents in printing house 060403 Printing industry Statistics Estonia; 500g/kg ink*
reported by operators
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3.D.2 Personal care, household 060408
cleaning agnts, motoi&
vehicle cleaning agents,
adhesives and sealants
Solvents in other product
use

3.D.3 060401
060402
060404
060405
060406

060407

060409

060411

060412

060602

*EF6s for diffuse

Emissions that are other than NMVOC, are taken from OSIS database (reported by operators).

Domestic solvent
use (other than pain
application)

Glass wool
enduction

Mineral wool
enduction

Fat, edible and non
edible oil extraction
Application of glues
and adhesives
Preservation of
wood

Underseal treatmen
and conservation of
vehicles

Vehicles dewaxing

Domestic use of
pharmaceutical
products

Other (preservation
of seeds,
Use of tobacco

sources.

Statistics Estonia 1 kg/person/year*
Not included

Not included

Reported by operators
Statistics Estonia;

reported by operators
Reported by opators

7809g/kg adhesives*

Not included
(emissions are
considered negligible
since 2005)

Not included
(emissions are
negligible)

Not induded

Reported by operators

Statistics Estonia 4.8 g/t tobacco*
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5.2 Paint Application (NFR 3.A)

5.2.1 Source category description

The use of paint is a major source of NMVOC emissions; they make up about 9% of the total
NMVOC emissions in the CORINAIR90 inventory. This number may have changed over
time, but it is certain that pati use is still one of the main sources of NMVOC. The use of
paints is generally not considered relevant for emissions of particulate matter or heavy metals
and POPs.

Most paints contain organic solvent, which must be removed by evaporation after the pain
has been applied to a surface in order for
recovered or destroyed, these solvents can be considered to be emitted to the atmosphere.
Some organic solvent may be added to coatings before applicatiowith also be emitted.

Further solvent that is used for cleaning coating equipment is also emitted.

The proportion of organic solvent in paints can vary considerably. Traditional solvent borne
paints contain approximately 50% organic solvents and 50i#sstn addition, more solvent

may be added to further dilute the paint before application. High solids and water borne paints
both contain less organic solvéntypically less than 30% while powder coatings and solvent
free liquid coatings contain nolsent at all.

The most important pollutant released from painting activities is NMVOC. Particulate matter
can also be emitted where spraying is used as an application technique, however many
spraying operations are carried out in spray booths fitted sothe type of particulate
arrestment device. As mentioned earlier, heavy metal compounds, used as pigments, could be
emitted to air; however, no emission factors are available.

Due to the wide range of paint applications and the even larger number diopainlations

which are available, there must be considerable scope for uncertainty in emission factors. Due
to developments in paint formulation the emission factors may be valid for only a short
period. Improved emission factors are therefore requineecgly for controlled processes.

Another aspect is the variation of paint types. This requires good activity data, which may not
be present, particularly with the increasing use of alternatives to high solvent paints.

In 2009 NMVOC emissions from thgector have been decreased by 8.8% in relation with the
year 1990.

5.2.1.1 Decorative coating application (3.A.1)

This section refers to two stdategories of paint application:
1 Paint application: construction and buildings (SNAP activity 060103)

This categoryrefers to the use of paints for architectural application by construction
enterprises and professional painters.

1 Paint application: domestic use (SNAP activity 060104)
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This category refers to the use of paints for architectural or furniture applicajiqrs/ate
consumers. It is good practice not to include other domestic solvent use. However, it is
sometimes difficult to distinguish between solvents used for thinning paints and solvents used
for cleaning.

5.2.1.2 Industrial coating application (3.A.2)

This setion describes the following stdategories of paint application:

1) manufacture of automobiles (SNAP activity 060101);

2) car repairing (SNAP activity 060102);

3) colil coating (SNAP activity 060105);

4) boat building (SNAP activity 060106);

5) wood (SNAP activity 06010

6) and other industrial paint application (SNAP activity 060108).

Most of the sufrategories are expected to be covered by air pollution permits. The only
sector that is expected not to be covered by air pollution permits, is car repairing.

5.2.1.3 Other coating application (3.A.3)

This category refers to the use of high performance protective and/or anti corrosive paints
applied to structural steel, concrete and other substrates and any otiedlustnal coatings

which are not covered by any of the other SNe® des descri bed i n fAPe
section. The sector includes coatings for offshore drilling rigs, production platforms and
similar structures as well as road marking paints anddeaorative floor paints. Most paint

is applied insitu by brushingrolling or spraying, although a significant proportion of rew
construction steelwork may be coated in shop.

It is estimated that this sector is not very important and emission is estimated together with
3.A.1 (decorative coating application). It is algery complicated to distribute paint use
between 3.A.1 and 3.A.3.

5.2.2 Methodological issues

The Tierl default emission factors have been taken from the online version of the GAINS
model (IIASA, 2008). A (rounded) weighted average emission factor over aitrezsiin the

model has been derived from dividing total NMVOC emissions by total paint use. Data for
2000 has been used in order to estimate an average emission factor describing the situation;
however care should be taken when applying this emissioorfaBecause of the EU
directive 2004/42/EC, which came into force on January 1st 2007, it is no longer allowed to
bring decorative or vehicle refinishing paint products to the market with a VOC content that
exceeds the maximum for those product categdrieEU Member States. For ndflJ
countries however, emissions may be significantly higher than the estimate provided here.
This has been taken into account in the 95% confidence intervals. These are expert
judgements based on old literature values and thre specific implied emission factors from
GAINS.
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Emissions from the industrial coating application sector have been significantly reduced by
the introduction of the European Solvents Directive (1999/13/EC).

In Estonia directive 2004/42/EC was implemehia 2005 and came into force in 2007
(I stage) and 2010 (Htage). The Solvents directive (1999/13/EC) was implemented in 2004
and came into force in 2004 (2007 for existing installations).

5.2.2.1 Decorative coating application (3.A.1)

For the years 206R009 EMEP Guidebook 2009 Tidr emission factor 15@/kg paint
applied is used for calculations. Equation 1 is applied.

Epollutant = ARproductionX EFpoIIutant

where:

Epoiuitant= the emission of the specified pollutant

ARproduction= the activity rate for b paint application (consumption of paint)
EFoiutant= the emission factor for this pollutant

For the years 1990999 Corinair (2000) emission factors are used for calculations. As this
guidebook provides different emission factors for solvent borneveatdr borne paints,
averaged emission factor is calculated taking into account the proportion of solvent borne and
water borne paints used.

NMVOC emission factor for decorative solvent borne paints (all) is48@Y/kg of paint
(average 35@/kg is useyland for water borne paints §3g of paints.

Precise division by solvent borne and water borne paint production is not known. The ratio is
estimated by the year 2000 production when approximately 55% of paint produced was
solvent borne and 45% waterrhe. Taking also into account import and export data, it was
estimated that 56% of decorative paint used in 1995 was solvent borne and 46% of paint
water borne.

Weighted average emission factor for the years 21989 can be calculated as follows:

(56% x350 g/kg + 46% x 33 g/kg)/100% = 2#jikg of paint
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Figure 5.4. Consumption of coating materials and NMVOC emissions from decorative
coating application

5.2.2.2 Industrial coating application (3.A.2)

For the yeas 20002008 EMEP Guidebook 2009 Tigremission factor 408/kg paint
applied is used for calculations. Equation 1 is applied.

Epollutant = ARproductionX EI:pollutamt

where:

Eolluitant= the emission of the specified pollutant

ARproduction= the activityrate for the paint application (consumption of paint)
EFoiutant= the emission factor for this pollutant

For years 1990995 Corinair (2000) emission factor is used for calculations.
Different emission factors are proposed for vehicle refinishingrgimge 286700g/kg of
paint, no abatement included). Emission factor 8@ of paint is chosen as 3 different

factors are similar to this value.

NMVOC emission from point sources with the activity data are reported by operators and
collected into OSISatabase by SNAP codes.
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Figure 5.5. Consumption of coating materials and NMVOC emissions from industrial coating
application

5.2.2.3 Activity data

The quantity of paints and lacquers used in total in Estoniaimatstl by the import and
export data (CN codes 3208, 3209 and 3210) and production data (total amount of paints and
lacquers) from Statistics Estonia.

Data regarding import and export is not availabletfer years1990-1994 therefore thee
amounts werecalculatedby the change of percentage of the current prinesidustrial
production of chemicals and chemical products in that period

Some paint is used by point sources (permitted companies) and most of the remaining paint is
used for decorative coat] application (3.A.1)Also some of the paint is used for car
repairing (3.A.2).

There is no statistical information regarding the amount of paint used for car repairing.
Therefore, expert opinion was asked from a representative of the Associatioroiist
Automobil e Sales and Maintenance Companies

The expert opinion was received from Benefit AS which is the leading car body and car paint
shops technology and materials supplier. The total amount of paint used for car repairing in
Estona is estimated to have risen from 100 tons in 1990 up4ddt$s in 200. As this is a

rough estimate, the growth is estimated to be equal.
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The paint use for decorative coating application is estimated in the following way:

Paint used for decorative ating application = total paint usé paint used by all point
sources paint used by car repairing (diffuse part)

It is unknown how much paint has been used by permitted companies betw@eantl99
2005. Hence, a reverse calculation is carried out takittgaccount the emission factor for
industrial coating application (4@f)kg NMVOC paint applied).

Subsectors have moved under NFR codes 3Al1l and 3A2. Therefore all reported emission
from point sources is estimated to be from industrial coating applhsaBA2).

Data regarding paint use in point sources is available in the OSIS database for the years 2006
2008.

Decorative painis used by construction enterprises, professional painters (SNAP 060103)
and private consumers (SNAP 060104).

For dividing mint between these groups, paint production companies and construction stores
were contacted.

Main paint production companies were not able to give answer to this question. Some of them
do not have direct sales department.

Also big construction stores wecontacted and in interviews it was found that:

1. Sales division by companies and private customers depends on the marketing policy of
the store,

2. A change in the division between 1995 and 2@0s0 depends on the marketing
policy,

3. In the years 20062007 a increase of paint use is mainly caused by the rapid increase
of the developments and construction; the elevated use of paint was mainly caused by
professional painters and construction companies.

As a result of the discussions it is estimated that upO8h of paint can be assigned to
professional painters and the remaining 40% to private customers.

In the period from 20Dto 2007 there was a lot of development and construction in Estonia
and it is estimated that the private use of paints was simithe tamount used in 2000.

Therefore the following assumptiongeremade

1 For theyears1990-2003 and20082009it is estimated that up to 60% of paint went to
professional painters and the remaining 40% to private customers

1 Consumption of private consumse in 20052007 is assumed to be equal to
consumption in 2000 and the remaining part is estimated to be used by professional
painters and construction companig®04 is a transitional year between 2003 and
2005.
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Table 5.4. NMVOC emissions and consumption of coating materials from paint application
by SNAP codes in 1992009 (NFR 3.A.1)

SNAP SNAP name
code

060103 NMVOC emissions from

paint application:
conrstruction and buildings
(except 060107)
Consumption of coating
materials

060104 NMVOC emissions from

SNAP
code

060103

060104

paint application: domesti
use (except 060107)
Consumption of coating
materials

SNAP name Unit

NMVOC emissions from
paint application:
construction and
buildings (except 060107
Consumption of coating
materials

NMVOC emissions from
paint application:
domestic use (except
060107)

Consumption of coating
materials

Gg

kt

Gg

kt

Unit

Gg

kt

Gg

kt

2000

1.148

7.654

0.765

5.103

1990 1991 1992 1993

0.403 0.438

1.908 2.076

0.268 0.292

1.272 1.384

2001

1.086

7.243

0.724

4.828

2002

1.222

8.149

0.815

5.433

0.581 0.594

2.752 2.814

0.387 0.396

1994 1995 1996

1.076

5.101

0.718

1.835 1.876 3.401

2003 2004

1.332 1.682

1.292

6.122

0.861

4.081

2005

2.126

1.644

7.790

1.096

5.194

2006

2.187

1997

1.865

8.838

1.243

5.892

2007

2.077

1998 1999

1.819 1.838

8.620 8.710

1.213 1.225

5.747 5.807

2008

1.015

8.881 11.209 14.169 14.583 13.846 6.764

0.888 0.840 0.765

0.765

0.765

5920 5.600 5.100 5.100 5.100

0.676

4.509

2009

0.902

6.012

0.601

4.008

Table 5.5. NMVOC emissions and consumption of coating materials from paint application
by SNAP codes in 1992009 (NFR 3.A.2)

SNAP
code

060100 NMVOC emissons from

SNAP name

paint application
Consumption of coating
materials

060101 NMVOC emissions from

paint application:
manufacture of autoabiles
Consumption of coating
materials

060102 NMVOC emissions from

paint application: car
repairing

Consumption of coating
materials

060106 NMVOC emissions from

paint application: boat
building

Consumption of coating
materials

060107 NMVOC emissions from

paint application: wood

Unit
Gg

kt

Gg

kt

Gg

kt

Gg
kt

Gg

1990

1.575

3.938

0.060

0.100

1991 1992 1993

1.955 0.639 0.428

4.887 1.598 1.071

0.063 0.065 0.068

0.104 0.109 0.113

0.054

1994

0.430

1.076

0.071

0.118

0.027

1995

0.795

1.989

0.073

0.122

0.047

1996

0.626

1.565

0.076

0.126

0.037

1997

0.610

1.526

0.079

0.131

0.097

1998

0.976

2.440

0.081

0.135

0.110

142

1999

0.689

1.721

0.084

0.140

0.088
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Consumption of coating kt 0.135 0.067 0.119 0.093 0.243 0.276 0.220
materials
060108 NMVOC emissions from Gg 0.025 0.001 0.094 0.112 0.112 0.114 0.114
other industrial paint
application
Consumption of coating kt  0.063 0.004 0.236 0.280 0.280 0.284 0.284
materials
SNAP .
code SNAP name Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
060101 NMVOC emissions from
paint application: Gg 0.002 0.003 0.002
manufacture of automobiles
CEmBUTEHE O g kt 0.004 0006 0.002
materials
060102 NMVOC emissions from
paint application: car Gg 0.058 0.059 0.061 0.063 0.065 0.066 0.070 0.072 0.074 0.076
repairing
%‘;?:r‘i’;'l‘spt'o” o EoEing kt 0178 0.175 0.161 0.164 0.170 0.169 0.173 0.179 0.184 0.188
060106 NMVOC emissims from
paint application: boat Gg 0.117 0.116 0.080 0.082 0.137 0.131 0.171 0.357 0.336 0.160
building
%‘;rt‘:r‘g‘sp“on o1 oty ki 0.292 0290 0.201 0.206 0.342 0.329 0.472 1.108 1.008 0.477

060107 NMVOC emissions from
paint application: wood
Consumption of coating
materials

060108 NMVOC emissions from
other industrial paint Gg 0.211 0.054 0.231 0.229 0.212 0.350 0.264 0.144 0.173 0.086
application
Consumption of coating
materials

Gg 0.119 0.218 0.244 0.184 0.209 0.184 0.245 0.193 0.368 0.301

kt 0.298 0.544 0.611 0.461 0.523 0.459 0.424 0.479 1.176 1.351

kt 0528 0.136 0.577 0.572 0531 0.874 0.770 0.654 1.050 0.357

5.2.3 Sourcespecific QA/QC and verification

Normal statistical quality checking related to assessment of magnitude and trerdemas
carried out. Calculated emissions and emission data from OSIS database have been compared
to the previous years in order to detect calculation errors, errors in the reported data or in
allocation. Reasons behind any fluctuation in the emission fignanes been studied. The data
reported and entered into OSIS database by operators is firstly checked by the specialists from
The Environmental Board and then by the specialists in Estonian Environment Information
Centre.

5.2.4 Sourcespecific planned improvemeis

There are planned some corrections and recalculations of the NMVOC emissions for the years
1990:1999.
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5.3 Degreasing and dry cleaning (NFR 3.B)

5.3.1 Source category description

5.3.1.1 Degreasing (NFR 3.B.1)

The metalworking industries are the major users of sohagdreasing. Solvent degreasing is

also used in industries as printing and production of chemicals, plastics, rubber, textiles, glass,
paper, and electric power. Also repair stations for transportation vehicles use solvent cleaning
part of the time.

The catribution of metal degreasing to the total NMVOC emissions (including natural
sources) is about 1.8% in CORINAIR countries (CORINAIR 1990 inventory). In addition,
metal degreasing could be a significant source of hydrofluorocarbons (HFCs) and perfluoro
cabons (PFCs) (ETC/AEMCITEPA-RISOE, 1997).

Metal degreasing by using organic solvents takes place in either open top or closed tanks. The
open top tanks however have been phased out in the European Union due to the Solvents
Emissions Directive 1999/13/E@nly small facilities, using not more than 1 otoRs of

solvent per year (depending on the risk profile of the solvent) are still allowed to use open top
tanks. Closed tanks offer much better opportunities for the recycling of solvents.

In 2009 NMVOC enissions from the NFR 3.B sector have been decreased by 14% in relation
with the year 1990.

5.3.1.1.1 Vapour cleaning

The most common organic solvents for vapour cleaning are:

methylene chloride (MC)
tetrachloroethylene (PER)
trichloroethylene (TRI)
xylenes (XYL)

=4 =4 -4 -4

The use of CFC in the past is now displaced by HFCs or PFCs. The use of 1,1,1,
trichloroethane (TCA) has been banned since the Montreal Protocol and replaced by
trichloroethylene (TRI). Further details about the calculation of the emissions can berfound i
the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC, 2006). The
application of methylene chloride, tetrachloroethylene and trichloroethylene normally requires
a closed cleaning machine.

5.3.1.1.2 Cold cleaning

The two basic types of cold cleaseare maintenance and manufacturing. Cold cleaners are
batch loaded, nchoiling solvent degreasers, usually providing the simplest and least
expensive method of metal cleaning. Maintenance cold cleaners are smaller, more numerous,
and generally use petemm solvents as mineral spirits (petroleum distillates and Stoddard
solvents).
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Cold cleaner operations include spraying, brushing, flushing, and immersion. In a typical
maintenance cleaner, dirty parts are cleaned manually by first spraying and theg soak

the tank. After cleaning, the parts are either suspended over the tank to drain or are placed on
an external rack that routes the drained solvent back into the cleaner. The cover is intended to
be closed whenever parts are not being handled inl¢éla@er. Typical manufacturing cold
cleaners vary widely in design, but there are two basic tank designs: the simple spray sink and
the dip tank. Of these, the dip tank provides more thorough cleaning through immersion, and
often cleaning efficiency is impwved by agitation. Small cold cleaning operations may be
numerous in urban areas.

5.3.1.2 Dry cleaning (NFR 3.B.2)

Dry Cleaning refers to any process to remove contamination from furs, leather, down leathers,
textiles or other objects made of fibres, using organlvents.

Emissions arise from evaporative losses of solvent, primarily from the final drying of the
clothes, known as deodorisation. Emissions may also arise from the disposal of wastes from
the process.

The most widespread solvent used in dry clegnaccounting for about 90% of the total
consumption, is tetrachloroethene (also called tetrachloroethylene or perchloroethylene
(PER)). The most significant pollutants from dry cleaning are NMVOCs, including
chlorinated solvents. Heavy metal and POP dpmnissare unlikely to be significant.

5.3.2 Methodological issues

5.3.2.1 Degreasing

The Tierl methodology for emissions from degreasing is based on solvent sales statistics, in
combination with assumptions about the distribution over the different environmental
compatments (emissions to air, water, soil and conversion to waste).

If total solvent sales are not known the following two approaches are applied.

1) vapour cleaning consumption of most common organic solvents for vapour
cleaning (according to EMEP Guideido 2009) are considered for emission
calculations,

2) cold cleaningi emission from the rest of vapour cleaning is estimated by
different emission factor by inhabitant.
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5.3.2.1.1 Emission factor for vapour cleaning

Tier 1 emission factor 46Q/kg cleaning productss used for calculations. Equation 1 is
applied.

Epollutant = ARproductionX EI:pollutant

where:

Epoiutant= the emission of the specified pollutant

ARproduction= the activity rate for the paint application (consumption of paint)
EFoiutant= the emision factor for this pollutant

5.3.2.1.2 Emission factor for cold cleaning

Emission factor used for cold cleaning is 0.7 kg/kg, which is an expert estimate by VTT
Technical Research Centre of Finland .

5.3.2.1.3 Activity data

Vapour cleaning operations

Consumption of the ost common organic solvents for vapour cleaning (methylene chloride
(MC), tetrachloroethylene (PER), trichloroethylene (TRI) and xylenes (XYL) is used as a
basis for emission calculations from vapour cleaning.

As PER is used also for dry cleaning, thiaas included as degreaser.

The consumption of organic solvents is estimated by the import and export data from
Statistics Estonia (by relevant CN codes). Data regarding import and export is not available
for the years 1990994, therefore these amountsres calculated by the change of percentage

of the current prices in industrial production of chemicals and chemical products in that
period. There is no information available regarding production for the years20830 The

OSIS database provides someomnfiation regarding xylenes production between 2006 and
2008.

Cold cleaning operations
The basic activity statistics for using the Finnish emission factor are national population
figures.

Data regarding population by counties is available from StatiSstmnia.

5.3.2.1.4 Results

Part of the facilities report NMVOC emissions from degreasing operations as point sources.
These are taken into account in the calculations of vapour cleaning operations.

Between 2006 and 2008, activity data regarding solvent use fogaddgg in point sources is
collected into OSIS database.
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For the years 2008008 activity data for calculations is calculated as following:
Solvent use in diffuse sources = total solventiusalvent use in point sources

There were some companies repm emissions between 1995 and 2005, but no activity data
iIs available. Emission from point sources is subtracted from the total calculated VOC
emission.

Table 5.6. NMVOC emissions and consumption of soliefrom degreasing by SNAP codes
in 19902009 (NFR 3.B.1)

SNAP name Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

NMVOC emissions from
degreasingvapour cleaning)

Consumption of solvents kt 0.1826 0.1553 0.1321 0.1448 0.2228 0.3118 0.5663 0.5194 0.4404 0.4505

NMVOC emissions from
degreasingcold cleaning)

Gg 0.0840 0.0715 0.0608 0.0666 0.1025 0.1434 0.2605 0.2389 0.2026 0.2072

Gg 1.0994 1.0974 1.0884 1.0579 1.0339 1.0137 0.9976 0.9842 0.9752 0.9655

The population oEstonia irr:;:gb 15706 1.5677 1.5549 15113 1.4770 1.4481 1.4252 1.4060 1.3931 1.3792
NMVOC emissions from G
metal degreasing 9
Consumption of solvents kt
NMVOC emissions from
electronic components Gg
manufacturing
Consumption of solvents kt
NMVOC emissions from othel
. . . Gg
industrial cleaning
Consumption of solvents kt
SNAP name Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

NMVOC emissiongrom
degreasindgvapour cleaning)

Consumption of solvents kt 0.3868 0.2981 0.3473 0.3084 0.3064 0.3180 0.3469 0.2876 0.2159 0.0993

NMVOC emissions from
degreasingcold cleaning)

Gg 0.1779 0.1371 0.1598 0.1419 0.1410 0.1463 0.1596 0.1323 0.0993 0.0457

Gg 0.9604 0.9569 0.9529 0.9492 0.9457 0.9433 0.9413 0.9397 0.9387 0.9383

min

The population of Estonia inhab 1.3721 1.3670 1.3612 1.3560 1.3511 1.3475 1.3447 1.3424 1.3409 1.3404

’(;‘MVOC. SUEEEIS MOm L] o 0.0007 0.0026 00025 0.0031 0.0003 0.0015 0.0048 0.0005 0.0059
egreasing

Consumption of solvents kt 0.0015 0.0057 0.0053 0.0068 0.0007 0.0028 0.0059 0.0006 0.0067

NMVOC emissions from

electronic components Gg  0.0006 0.0017 0.0025 0.022 0.0028 00029 00183 0.0090 0.0132 0.0053

manufacturing

Consumption of solvents kt 0.0013 0.0037 0.0054 0.0047 0.0060 0.0062 0.0387 0.0202 0.0266 0.0084

MO e o ele ] oy 0.0006 0.0005 0.0006 0.0001 0.0005 0.0013 0.0043 0.0320 0.0124

industrial cleaning

Consumptiorof solvents kt 0.0013 0.0010 0.0012 0.0001 0.0011 0.0019 0.0055 0.0382 0.0184
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5.3.2.2 Dry Cleaning

In the Tierl approach, the emissions are estimated from solvent consumption data. Most of
the solvent is recycled, but some is lost to the environment. Eedsno be replaced and it

can be assumed that the quantity of solvent, which is used for replacement, is equivalent to
the quantity emitted plus the quantity taken away with the sludge.

Solvent emissions directly from the cleaning machine into the @iesent about 80% of the
solvent consumption (i.e. 80% of solvent used for the replacement of lost solvent) for an
opencircuit equipment and a little more than 40% for a cledeclit machine. Opewgircuit
equipment however is no longer used within the following the European Solvents
Directive coming into force. The remainder of the lost solvent is released to the environment
in still residues or retained on cleaned clothes, but for the simpler methodology it can be
assumed that this eventually finds way to the atmosphere (Passant, 1993; UBA, 1989).
Also, a significant amount of the solvent goes back to the producers and to the recyclers
together with the sludge.

Solvent consumption data may be available from the industry and can be comparepgerith a
capita emission factor. In addition, the proportion of solvent lost directly from the machine
can also be estimated.

The Tierl default emission factors for NMVOC emissions from dry cleaning are a weighted
average, calculated from the sum of all dti and emission data from the GAINS model
(IIASA, 2008)1 40 g/kg textile treated.

5.3.2.2.1 Situation in Estonia

For the market situation a description interview with the representative of the main dry
cleaning service provider was carried 6uSOL Estonia. SOLEstonia operates eight dry
cleaning facilities in Tallinn, P2rnu, Kunda

Main findings:

in Estonia mainly closedircuit equipment are used for dry cleaning,

closedcircuit equipment were the main practice already in the 90s,

main cleaning age is PER (tetrachloroethylene/perchloroethylene),

solvent waste (used solvent) is collected and given to hazardous waste companies,
the quantity of cleaned textile is registered by cleaned items (for example number of
cleaned coats or curtains) not by sasits.

E R

In addition four dry cleaning facilities were questioned by phone anehtgile
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Questions and answers are given in the table below.

Table 5.7. The results of the interviews with the dry cleanipgrators

Question Answers
Virumaa Puhastus Euroclean Pernau Pesumaja Rea Pesumaja
Technology used? Closedcircuit Closedcircuit Closedcircuit Closedcircuit
machines machines machines with machines
(automatic activated carbon
programs)
Cleaning agetused? PER PER PER PER
Quantity of cleaning  30kg per year 400kg per year 165kg per year 1,070kg per year
agent?
Quantity of cleaned Ca 2,00kkg do not have Register by pieces Register by pieces
textiles? statistics (app. equal to
6.2tons)
Waste maagement?  collected Collected and given Collected and given Collected and giver
to hazardous waste to hazardous waste to hazardous waste
company company company

5.3.2.2.2 Activity data

As the quantity of textile treated is very difficult to estimate because eyeariedining shops
do not have statistics for it, the solvent consumption is taken as a basis for NMVOC
calculations.

Solvent emissions directly from the cleaning machine into the air represent about 80% of the
solvent consumption (i.e. 80% of solvent uded the replacement of lost solvent) for an
opencircuit equipment and a little more than 40% for a cleseclit machine.

All dry cleaning facilities questioned have closactuit equipment and use PER as a
cleaning agent.

Used solvent goes to hazat$ waste companies.

The quantity of PER used in Estonia can be estimated by the import and export data. Data
regarding import and export is not available tfee years 1990994 therefore thee amounts

were calculatedby the change of percentage of therent pricesn industrial production of
chemicals and chemical products in that period

According to OSIS, no production of tetrachloroethylene/perchloroethylene is reported for
years2006-2008.

According to OSIS part of PER emissions are repatedmissions from point sources. This
is also subtracted to get the amount of PER emissions from diffuse sources.
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5.3.2.2.3 Results
Perchloroethylene might be also used in degreasing process. It is difficult to divide the

consumption of PER between dry cleanimgl alegreasing. That is the reason why all PER
used in Estonia is estimated to be used for dry cleaning purpose.

The emission factor for degreasing is 4#Kg cleaning products which equals about 40%,
too. The emission factor for dry cleaning is taken ¢@@ solvent use.

Table 5.8. NMVOC emissions and consumption of solvents from dry cleaning by SNAP
codes in 1992009 (NFR3.B.2)

SNAP name Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

060202 NMVOC emissions

SNAP
code

060202

i Gg 0.015 0.012 0.011 0.012 0.018 0.025 0.030 0.005 0.024 0.050
from dry cleaning

Consumption of

kt 0.036 0.031 0.026 0.029 0.044 0.062 0.076 0.012 0.060 0.124
solvents

SNAP name Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

NMVOC emissions
from dry cleaning
Consumption of
solvents

Gg 0.051 0.047 0.056 0.064 0.064 0.062 0.065 0.054 0.051 0.022

kt 0.126 0.117 0.131 0.152 0.153 0.149 0.158 0.131 0.124 0.052

5.3.3 Sourcespecific QA/QC and verification

Normal gatistical quality checking related to assessment of magnitude and trends has been
carried out. Calculated emissions and emission data from OSIS database have been compared
to the previous years in order to detect calculation errors, errors in the regataedr in
allocation. Reasons behind any fluctuation in the emission figures have been studied. The data
reported and entered into OSIS database by operators is firstly checked by the specialists from
The Environmental Board and then by the specialistEstonian Environment Information
Centre.

5.3.4 Sourcespecific planned improvements

No major improvements are planned for the next submission.
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5.4 Chemical Products Manufacturing and Processing (NFR 3.C)

5.4.1 Source category description

This chapter covers the emimss from the use of chemical products. This includes many
activities like paints, inks, glues and adhesives manufacturing, polyurethane and polystyrene
foam processing, tyre production, fat, edible and-@dible oil extraction etc. However many

of theseactivities are considered insignificant. For example total NMVOC emissions from
these activities contributed to the national total NMVOC emissions in 2009 just 0.8% and to
the whole NRF 3 sector only 5%.

In 2009 NMVOC emissions from the NFR 3.C sector ehdpeen decreased by 41.4% in
relation with the year 1990.

5.4.2 Methodological issues

This sector includes emissions from polyurethane, polystyrene foam and rubber processing,
paints, inks and glues manufacturing, textile finishing, leather tanning and o#aicah
products manufacturing or processing activities under SNAP 060314. All the emission
estimates for the years 20@609 from the NFR3.C sector are based on emission data
reported by operators in the OSIS database and because of that they arebgivddttent

SNAP codes. At the moment for the years 12005 only total NMVOC emissions are
known without any activity data. Also for some activities the activity data is unknown for the
period 20062009.
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Figure 5.6. Consumption of solvents and NMVOC emissions from chemical products
manufacturingdr processing
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Table 5.9. NMVOC emissions and consumption of solvents from chemical
manufacturing or preessing by SNAP codes in 192009 (NFR3.C)

SNAP name Unit 1990 1991 1992 1993 1994 1995 1996 1997
060300 NMVOC emissions from chemical o 496 0615 0201 0135 0135 0250 0197 0192
products manufacturing or processin
Consumption of solvents kt NA NA NA NA NA NA NA NA
SNAP name Unit 2000 2001 2002 2003 2004 2005 2006 2007
NMVOC emissions from
chemical products manufacturing  Gg 0.107 0.113 0.151 0.127 0.184 0.125
or processing
Consumption of solvents kt NA NA NA NA NA NA
NMVOC emissions fr(_)m Gy 0.2E03 0.1E03
polyurethane processing
Consumption of solvents kt NA 1.2E03
NMVOC emissions from_ Gy 0.078 0.122
polystyrene foam peessing
Consumption of solvents kt 0.136 0.089
NMVOC emissions from rubber
processing Gg 0.033 0.019
Consumption of solvents kt 0.021 0.326
NMVOC emissions from paints
manufacturing Cg OeHs LT
Consumption of solvents kt 2.157 7.285
NMVOC emissions from inks Gg 0.001
manufacturing
Consumption of solvents kt 0.041
NMVOC emissions from glues Gy 0.002 0.002
manufacturing
Consumption of solvents kt 0.088 NA
NMVQC emissions from textile Gy 131E03 4.0E06
finishing
Consumption of solvents kt NA NA
NMVOC emissions from leather
tanning Gg 0.04E03 0.04E03
Consumption of solvents kt 1.36E03 1.46E03
NMVOC emissions from other Gg 0.097 0232
processes
Consumption of solvents kt 0.500 0.555

5.4.3 Sourcespecific QA/QC and verification

products
1998 1999
0.307 0.217
NA NA
2008 2009
5.8E03 8.6E03
1.2E03 3.6E03
0.108 0.042
2.165 1.680
0.008 0.006
0.014 0.021
0.007 0.007
6.988 6.126
0.001 0.3E03
0.053 0.026
0.001 0.5E03
NA 0.6E03
5.0E06 2.0E06
NA NA
0.04E03 0.16E03
2.71E03 7.52E03
0.338 0.226
0.690 1.187

Normal statistical quality checking related to assessment of magnitude and trends has been
carried out. Emission data from OSIS database have been @mhtpahe previous years in

order to detect calculation errors, errors in the reported data or in allocation. Reasons behind
any fluctuation in the emission figures have been studied. The data reported and entered into
OSIS database by operators is firstlyecked by the specialists from The Environmental

Board and then by the specialists in Estonian Environment Information Centre.

5.4.4 Sourcespecific planned improvements

As some activities are not included in this inventory, then there is a need to corekezrah
if the emissions from these activities are important at all for this inventory. Also there is a
need to review the NMVOC emissions for the years 18306 and study the possibility to

obtain the activity data for these emissions.
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5.5 Other (NFR 3D)

5.5.1 Saurce category description

This sector includes activities like printing (3.D.1), domestic solvent use (other than paint
application)(3.D.2) and other product use (3.D.3) like application of glues and adhesives,
preservation of wood, underseal treatment@mservation of vehicles, use of tobacco.

5.5.1.1 Printing (NFR 3.D.1)

Printing involves the use of inks, which may contain a proportion of organic solvents. These
inks may then be subsequently diluted before use. Different inks have different proportions of
organic solvents and require dilution to different extents. Printing can also require the use of
cleaning solvents and organic dampeners. Ink solvents, diluents, cleaners and dampeners may
all make a significant contribution to emissions from industrial mgntinvolves the
application of inks using presses.

In the EMEP/EEA guidebook, the following printing categories are identified:
1 Heat set offset printing

According to the RAINS model, at ERb level for 2000, NMVOC emissions from heat set
accounted fod0 kt representing 0.38% of the total NMVOC emissions. The total activity was
123.59kt with an average emission factor of 32ZBINMVOC/kg which shows that this
industry has already reduced some emissions (EGTEI, 2005).

1 Publication packaging

At EU-25 lewel for 2000 (according to the RAINS model) NMVOC emissions accounted for
61kt representing 0.58% of the total NMVOC emissions. The total activity was 11048
ink, with an average emission of 0.8@ NMVOC/kg nondiluted ink which means that this
industry has already reduced emissions significantly (EGTEI, 2005)

1 Rotogravure & Flexography

At EU-25 level for 2000 (according to the RAINS model) NMVOC emissions accounted for
127.56 kt representing 1.2% of total NMVOC emissions. The total activity wé$ lelof
nondiluted ink and an average emission of KGANMVOC/kg nondiluted ink (EGTEI,
2005).

The emissions of NMVOCs from printing have been significantly reduced following the
introduction of the Solvents Emissions Directive 1999/13/EC in MarcB.19%ger facilities

are now required to control their emissions in such a way that the emission limit value in the
residual gas does not exceed a maximum concentration. The threshold is 15 ton/year for heat
set offset and flexography/rotogravure in packggand 25 ton/year for publication gravure

(for the latter installations below the threshold are not likely to exist).
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Situation in Estonia

The Association of Estonian Printing Industry collects information from 100 printing facilities
in Estonia. Basd on their main field of activity these are divided into four groups: printing
houses for periodicals, books, etiquettes and labels, and advertisements.

The total number of printing houses is decreasing, especially smaller facilities will close
down. Thetotal capacity exceeds local market needs and any increase is connected with
export.

It is expected that the near future will bring an end to growth. In 2008 and 2009 some printing
facilities have stopped their activity and decreasing demands will centia reduce
production outputs and the number of employees.

5.5.1.2 Domestic solvent use (NFR 3.D.2)

Emissions occur due to the evaporation of NMVOCs contained in the products during their
use. For most products all of the NMVOC will be emitted to the atmospHengever, in
some products the NMVOC will be lost mainly to waste water.

5.5.1.3 Other product use (NFR 3.D.3)
5.5.1.3.1 Fat, edible and noredible oil extraction

This activity includes solvent extraction of edible oils from oilseeds and drying of leftover
seeds before sale as animal feed.

If the oil content of the seed is high, for example in olives, the majority of the oil is pressed
out mechanically. Where the oil content is lower or the remaining oil is to be taken from
material which has already been pressed, sbletraction is used.

Hexane has become a preferred solvent for extraction. In extracting oil from seeds, the
cleaned and prepared seeds are washed several times in warm solvent. The remaining seed
residue is treated with steam to capture the solvenbidmdhich remain in it.

The oil is separated from the -@hriched wash solvent and from the steamatdsolvent. The
solvent is recovered and-used. The oil is further refined.

5.5.1.3.2 Preservation of wood

This activity encompasses industrial processesHerimpregnation with, or immersion of
timber in organic solverbased preservatives, creosote or whtssed preservatives. Wood
preservatives may be supplied for both industrial and domestic use. This activity covers only
industrial use and does not indki domestic use of wood preservatives, which is covered
under NFR source category 3.D.2, Domestic solvent use. Most of the information currently
available on emissions relates to the industrial use of wood preservatives. This section is not
intended to coer the surface coating of timber with paints, varnishes or lacquer.
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5.5.1.3.3 Vehicles dewaxing

Some new cars have a protective covering applied to their bodies after painting to provide
protection during transport. In the UK, this is usually done only on catmeggor export.
Removal of the coating is usually done only at import centres. In continental Europe, cars are
transported long distances on land as well as being imported from overseas, so the driving
forces affecting the use of such coatings may Hereift.

Transport protection coverings are not applied to the whole car body, but only to regions of

the body considered vulnerable to damage during transport. The pattern of application varies
from one manufacturer to another. Some manufacturers dahenbumper, some do only the
driverds door, some do the horizontal surfac

There are a number of methods for applying coverings for protection during transport.
Traditionally, a hydrocarbon wax was used which had to bevedhasing a mixture of hot

water, kerosene and detergent. Recently, two alternative methods have been introduced. The
first of these is a watesoluble wax which can be removed with hot water alone without the
need for the kerosene. The second is aablife si ve pol yet hyl ene fil m
This can be peeled off by hand and disposed of as ordinary commercial waste. Most European
car manufacturers are currently either already usingaséiésive polyethylene film or are
evaluating it. It is expeet that within a few years all European manufacturers will be using
selfadhesive polyethylene film as their only method of applying transportation protective
coverings, as has been the case in the US for a number of years already.

5.5.1.3.4 Treatment of vehicles

This section addresses the application of protective coatings to the undersides of cars. It is
only a very small source of emissions and can be considered negligible nowadays.

Before the early 1980s, car manufacturers did not apply any coating to thsidedertheir

cars. If a car owner wanted to protect their car against rust and stone chip damage they had to
pay to have their car dédunderseal edd at a gar
bituminous coating. The market for this servicendslonger very large in much of Western

Europe. It may still occur in Eastern Europe, in countries having cold climatic conditions and

in the restoration and maintenance of vintage cars, but this activity is likely to be relatively
small.

5.5.1.3.5 Industrial application of adhesives

Sectors using adhesives are very diverse as well as production processes and application
techniques.

Relevant sectors are the production of adhesive tapes, composite foils, the transportation
sector (passenger cars, commercial vebjaobile homes, rail vehicles and aircrafts), the
manufacture of shoes and leather goods and the wood material and furniture industry (EGTEI,
2003).

In 2009 NMVOC emissions from the NFR 3.D sector have been decreased by 55.7% in
relation with the year 19D.
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5.5.2 Methodological issues

5.5.2.1 Printing Industry (3.D.1)

Tier 1 emission factors are used for calculations. Equation 1 is applied.

Epollutant = ARproductionX EI:pollutant

where:

Epoiutant= the emission of the specified pollutant

ARproduction= the activityrate for the paint application (consumption of paint)
EFoiutant= the emission factor for this pollutant

It involves either the use of solvent consumption data or combining ink consumption with
emission factors for the industry. Unless the solvent wopsion data is used, the use of
water based or low solvent inks as well as the extent of controls such as incineration are not
considered.

An approach combining ink consumption with emission factor is applied.

The emission factor has been estimated @éocbnstant over the period. According to the
revenues of the printing sector the major part of printing is done for advertisements and the
press. From Corindircan be concluded that for press and edition/publication the following
techniques are applied ifW relevant emission factors):

1 cold set web offsét 54 kg/t (g/kg) ink consumed
1 heat set web offsét82 kg/t (g/kg) ink consumed
1 rotogravurg 425 kg/t (g/kg) ink consumed

As these stay below the current emission factor, it is not changed overitite per

5.5.2.1.1 Activity Data

The quantity of ink (CN code 3215) used in Estonia can be estimated by the import and
export data from Statistics Estonia. Data regarding import and export is not available for the
years 19901995, therefore these amounts were calcdlatethe change of percentage of the
current prices in industrial production of chemicals and chemical products in that period.

Information regarding ink production is not available.

4 Atmospheric Emission Inventory Guidebook. Second Edition. EEA 2000
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5.5.2.1.2 Results

A number of printing facilities is permitted.

Between 2006 ah2009, activity data regarding ink use in point sources is collected in the
OSIS database.

For the years 2006 to 2009 activity data for calculations is calculated as following:
Ink use in diffuse sources = total ink Usik use in point sources

In 2005, according to CollectER five companies were reporting as point sources. No activity
data is available. Emissions from point sources are subtracted from total calculated NMVOC
emissions.

Table 5.10. NMVOC emissions and consumption of solvents from printing industry by SNAP
code in 1992009 (NFR3.D.1)

SNAP name Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

m"l}/stor)?em'ss'onwom printing oo 0085 0071 0058 0062 0097 0136 0132 0190 0209 0.250

Consumption of inks and solveni  kt 0.171 0.142 0.117 0.124 0.194 0.271 0.264 0.379 0418 0.500

SNAP name Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

NMVOC emissions from printing G
industry 9

Consumption of inks and solveni  kt 0.525 0.611 0.668 0.823 1.165 1547 1674 1942 2170 1.708

0.263 0.306 0334 0412 0583 0.774 0.669 0401 0.674 0.229

5.5.2.2 Domestic solvent use including fungicides (3.D.2)

The Tierl method uses a single emission factqregsed on a pgrerson basis to derive an
emission estimate for the activity by multiplying the emission factor by population.

Tier 1 emission factors are used for calculations. Equation 1 is applied.

EpoIIutant = ARproductionx EFpoIIutant

where:

Epolutant = the emission of the specified pollutant

ARproduction= the activity rate for the paint application (consumption of paint)
EFoiutant= the emission factor for this pollutant

The default emission factor for this source category is presented folkbwing table. It has

been derived from an assessment of the emission factors presented in the GAINS model
(IASA, 2008). It represents a weighted average of the emission factor from this model for all
the countries considered in 2000.

As the Solvent€Emissions Directive 1999/13/EC came into force in 2004 in Estonia, a
different emission factor is used for the years 1990, 1995 and 2000.
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The emission factor according to Corinair (2007) is 2$930C) persoityear'. This equals
to 2.59kg/person/year

5.5.2.2.1 Activity Data

The basic activity statistics for using the Tleremission factor are national population
figures.

Table 5.11. NMVOC emissions from domestic solvent use (other than paint application) and
the population of Estonia by SNAP code in 199109 (NFR3.D.2)

SNAP name Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

NMVOC emissions from domestic solvent

> L Gg 4.068 4.060 4.027 3.914 3.825 3.751 3.691 3.642 3.608 3.572
use (other than paint application)

The population of Estonia imgb 1571 1568 1555 1.511 1.477 1448 1.425 1406 1.393 1.379
SNAP name Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

NMVOC emissions from domestic solventu: = 3554 3903 2654 2224 1783 1348 1.345 1342 1341 1340
(other than paint application)

The population of Estonia irr:;llgb 1.372 1367 1.361 1.356 1.351 1.348 1.345 1.342 1.341 1.340

5.5.2.3 Other product use (3.D.3)
5.5.2.3.1 Glass and Mineral wool enduction (SNAB60401, 060402)

Not included in the emissions inventory due to the lack of information, if these activites have
been conducted in Estonia and if yes, then howh&gnanufacturing capacities were

5.5.2.3.2 Fat, edible and noredible oil extraction (SNAP 060404)

The major type of seeds used for oil production in Estonia is rape. Some smaller units also
press out oil from other seeds, for example flax.

The main oil extracting company in Estonia is Werol Industries plc.

An interview was carried out with a repretsive of the company, finding that the company
does not use solvents for oil extraction.

At Werol Industries they use mechanical hot pressing for the oil extraction. That leaves 8
10% of oil in rape cake. The technology has been in use since the fae®opened in 1999.

The second biggest oil producer is Oru Vegetable Oil Industry. The oil is pressed out only
mechanically. The production was started in 1985, but no solvents have ever been employed.

It was found out that some small farms also proderoall amounts of oil: Kaarli farm in
Vai-Mearj a, Rai smi ku farm in Va@&ndra and in Mo
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As the solvents are not used in oil production in Estonia, the NMVOC emissions that have

been occurred in the process are fromtural origin and are reported by operators who are
environmental permit obligor.

5.5.2.3.3 Application of glues and adhesives (SNAP 060405)

Tier 2 emission factor is used for calculatiang80g/kg adhesive.

Activity data

Solvent borne adhesives have the CNec@b069100 (duesives based on polymers of
heading 3901 to 3913 or on rubber (excl. products suitable for use as glues or adhesives put

up for retail sale as glues or adhesives, wi

As this sector does not cover the domestic use of glueadiresives, glues and adhesives for
retail sale are not included.

The quantity of industrially used adhesives is estimated by import, export and production data
(CN code 35069100). Import and export data is available from Statistics Estonia. Production
data is available from the OSIS database for the years-2008. At the moment there is no
information available regarding adhesives production between 1990 and 1999.

Results

A number of facilities using adhesives are permitted.

In the period from 2006 t@009, activity data regarding adhesives use in point sources is
collected in the OSIS database (SNAP 060405).

For the years 2008009 activity data for calculations is calculated as following:
Adhesives use in diffuse sources = total adhesivé asdesive use in point sources
In 20062005, according to CollectER some companies were reporting as point sources. No

activity data is available. Emissions from point sources are subtracted from total calculated
NMVOC emissions.

5.5.2.3.4 Preservation of wood (SNAP 0406)

The Estonian Forest Industries Association was questioned regarding wood preservation.

Most of the preservation operations are carried out by using waterborne preservatives. Before
it was banned in 2004 CCA was used. CCA is a waterborne presen&tive creosote and

shale oil was used historically. Nowadays creosote is believed not to be in use and therefore
wood treated with creosote is imported.

In 2005, all impregnation companies in Estonia were listed by the Estonian Forest Industries
Associaion.
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The amount of wood impregnated accounted for ca 135,000 tm (theoretical cubic meter of
wood). The biggest wood impregnation companies were following: (only waterborne
preservatives were used)

Hansacom Ltdi 33,000 ni
Kestvuspuit pld 30,000 nf

Imprest plci 15,000 ni

Kehra Wood Industries Ltd. 8,000 ni
Natural plci 5,000 ni.

E R

Solvent borne preservatives are used by some companies producing windows, doors and log
houses.

The major solvent borne supplier VBH was contacted and it was found ouothaanies,

that use solvent borne preservatives, use more than five tons in year. This is the threshold for
air pollution permit. Therefore it is estimated that these installations are covered with permits
(point sources) and are not subject to diffusgssions.

5.5.2.3.5 Underseal treatment and conservation of vehicles (SNAP 060407)

There is no statistical information regarding the treatment of vehicles. Therefore expert

opinion was asked from representative of the Association of Estonian Automobile Sales and
Ma nt enance Companies fArepair unito. Expert
the leading car body and car paint shops technology and materials supplier.

Between 1990 and 2000 a treatment with bituminous materials was wide spread but there is
no statistics available. Nowadays treatment with bituminous coating is negligible and if

needed, treatment is done by special polymers.

So, NMVOC emissions from this activity are calculated for the years 1990 to 2004 and since
2005 emissions from treatmesftvehicles is considered negligible.

Tier 2 emission factor is used for calculation8.2 kg/person/year.

As the number of cars in Estonia per inhabitant was smaller than the number of cars per
inhabitant in the European Union then a reduction coefftdior emission factor is applied.
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Table 5.12. Motorisation rate cars per D00 inhabitants

Number of vehicles per

Year 1000 inhabitants Coef;ficient,
Estonia EU-15 %
1990 153 386 40%
1991 167 386 43%
1992 182 401 45%
1993 210 413 51%
1994 229 420 55%
1995 265 427 62%
1996 285 435 66%
1997 304 436 70%
1998 324 451 2%
1999 333 461 72%
2000 338 472 2%

It means that for example in 1995 the number of cars per inhabitant accounted for 62% of t
average European Union country value and in 2000 for 72%. Information for 1990 was not
found and it was taken equal with the year 1991.

The customized emission factors were calculated by the following example:
Year 1995: 0.2 x 62% = 0.124)/person/yar
Year 2000: 0.2 x 72% = 0.148)/person/year

Taking into account that since 2005 NMVOC emissions from vehicles treatment are
considered negligible, then the emission factors for the yearsZlil are not calculated
using the previous method and idueed 10% per year from the year 2000.

5.5.2.3.6 Vehicles dewaxing (SNAP 060409)

Association of Estonian Automobile Sales and Maintenance Companies and Toyota Baltic plc
were interviewed in 2010 regarding this activity.

It was found that at least during the lagefyears no dewaxing operations have been carried
out. If needed, paint protection is provided by using (polyethylene) film. Waxing is only used
in very rare cases, for example special deliveries by sea transport from long distances.

In the period from 295 to 2005 dewaxing was carried out in rare cases, i.e. special delivery
directly from Japan. For these cases it is not known if dewaxing was carried out in Finland or
in Estonia. Relevant data is very difficult to get. Most of the dewaxing operatiompoited

cars are conducted in a treatment centre that is located port Hanko in Finland.

According to the gathered information NMVOC emissions from this source is considered
approximately zero and historical emissions are considered negligible.

® EUROSTAT-
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&language=en&pcode=tsdpc340&plugin=0
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5.5.2.3.7 Domesticuse of pharmaceutical products (SNAP 060411)

Not included in this inventory due to lack of methodology and emission factor.

5.5.2.3.8 Other (SNAP 060412)

NMVOC emissions and activity data for the years 20009 are gathered from OSIS and
CollectER databases, reped by operators.

5.5.2.3.9 Use of tobacco (SNAP 060602)

Tier 2 emission factor is used for calculation4.8 g/ton tobacco.

The quantity of tobacco combusted (smoked) in Estonia is estimated by the import and export
data (CN code 2402) available from Statiskssonia.

Data regarding import and export and production is not available for the yeard 9%90

Tobacco products were produced in Estonia until 1996 and because of that the production
amounts for the years 199@94 are considered equal with the econption.

Table 5.13. NMVOC emissions from chemical products manufacturing or processing and the
activity data by SNAP codes in 192009 (NFR3.D.3)

SNAP

code SNAP name Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
U000 gé:\‘flrﬂg:e O SEHFETES EE] 0 2158 Gg 0817 1014 0332 0224 0223 0412 0325 0316 0506 0.357
Consumption of solvents kt NA NA NA NA NA NA NA NA NA NA
060404 Fat, edible and non edible oil extractio  Gg
Consumption of solvents kt
060405 Application of glues and adhesives Gg 0.324 0.215 0.155 0.127 0.155 0.218 0.438 0.296 0.448 0.556
Consumption of glues and adhesives kt 0.415 0.275 0.198 0.163 0.199 0.279 0.562 0.379 0.574 0.712
060406 Presevation of wood Gg
Consumption of solvents kt
000407 urdersealtreatmentand consenvation gy 0124 013 041 0154 0161 0180 0187 0195 0201  0.199
The population of Estonia irr::llgb 1571 1.568 1.555 1.511 1.477 1.448 1.425 1.406 1.393 1.379
060412 Other (preservation of seeds,...) Gg
Consumption of solvents kt
060602 Use of tobacco Gg 17E06 14E06 7E-06 11E06 9E06 9E06 8E06 13E06 8E06 8E-06
Consumption of tobacco kt 3.494 3.001 1.493 2.207 1.919 1.784 1.686 2.667 1.576 1.756
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Unit

Gg
kt
Gg
kt
Gg
kt
Gg

min.
inhab.
Gg
kt
Gg
kt

2000

0.907
1.162

0.5E03
NA

0.196

1.372

0.008
NA
8E-06
1.630

2001

0.928
1.189

1.9E03
NA

0.176

1.367

0.008
NA
8E-06
1.628

2002

0.001

NA
1.385

1.776

0.14E03
NA

0.157

1.361

0.030
NA
9E-06
1.928

2003

0.002

NA
1.601

2.052

0.136

1.356

0.025
NA
9E-06
1.958

5.5.3 Sourcespecific QA/QC and verification

Normal statistical quality checking related to assessm& magnitude and trends has been

2004

0.002

NA
1.609

2.063

0.116

1.351

0.001
NA
9E-06
1.948

2005

0.002

NA
2.060

2.641

0.01E03
NA

0.003
NA
10E06
2.088

2006

0.002

NA
2.781

5.775

9.3E03
0.078

0.025
0.204
10E06
2.044

2007

0.002

NA
2.998

8.118

16.6E03
0.071

0.008
0.255
14E06
2.958

2008

0.002

NA
1.582

4.375

7.4E03
0.017

0.020
0.364
6E-06
1.286

2009

0.002

NA
0.803

3.119

13.8E03
0.026

0.012
0.052
10E06
1.987

carried out. Calculated emissions and emission data from OSIS database have been compared
to the previous years in order to detect calculation errors, errors in the reported data or in
allocation. Reasons behind any fuation in the emission figures have been studied. The data
reported and entered into OSIS database by operators is firstly checked by the specialists from
The Environmental Board and then by the specialists in Estonian Environment Information

Centre.

5.5.4 Source-specific planned improvements

As some activities are not included in this inventory, then there is a need to conduct a research
if the emissions from these activities are important at all for this inventory. Also there is a

need to review the NMVOC essions for the years 199®99 and study the possibility to
obtain the activity data for these emissions.
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6. AGRICULTURE (NFR 4)

6.1 Overview of the sector

6.1.1 Sources category description

The Estonian inventory of air pollutants from agriculture includes presentigsions from
animal husbandry and application of fertilizers as listed in Talle

In the previous submission in 2010 NMVOC emissions from agriculture were included for
first time to the inventory.

The NH; and TSP emissions in period 192008 and Mo, PM; 5 emissions in period 2000

2008 were recalculated for all activities. Main reasons for that were renewed Guidebook with
new emission factors (EMEP/EEA air pollutant emission inventory guidebd09). An
overview of updated data is given in Ctexd 0.

Table 6.1. Reportingactivities for agriculture sector

NFR Source Description Emissions reported
4B.1.a Cattle dairy Includes emissions from dairy cows NMVOC, NHs, TSP,
PMio, PM; 5
4B.1b Cattle nondairy Includes emissions from young cattle, beef NMVOC, NHs, TSP,
cattle and suckling cows PMyo, PMy 5
4B.3 Sheep Includes emissions from sheep and goats NMVOC, NH3
4B.4 Goats Emissions from this sector are allocated to IE
4B.4
4B.6 Horses Includes emissions from horses NMVOC, NHs, PM,
PM, s
4B.8 Swine Includes emissions from fattening pigs and NMVOC, NHs, TSP,
SoOws PMso, PM; 5
4B.9.a Laying hens Includes emissions from laying hens NMVOC, NHz, TSP,
PMio, PM; 5
4B.9.b Broilers Includes emissions from broilers NMVOC, NH;, TSP,
PMlO; PMZ,S
4B.9.d Other poultry Includes emission from cocks, ducks, geese NMVOC, NHz, TSP,
and turkeys PMyo, PM 5
4D.1.a Synthetic N Includes emissions from application of NMVOC, NHs;, PMyq,
fertilizers nitrogen fertilizers and field preparation PM, s
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The share of agriculture sources into total emissions in 2009 wasi B514%, NMVOCT

9.98%, PMo i1 3.9%. The share of other pollutants was not so significant. The emissions of
NH3;, NMVOC and TSP have decreased compared to 1990 by 61%, 66% and 67.8%
respectively and the trend of the emissions of these categories is given in6Flgurae
emissions from agricultural sector are presented in TaBle

Decrease of air pollution is mayntaused of rapid economic changes in the 1990s.

40
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Emissions Gg
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—+—NMVOC —=—NH3 TSP |

Figure 6.1. NH3, NMVOC and TSP emissions from agriculture sector in 12Q09 (Gg)

Table 6.2. Total emission from agriculture sector in 192009 (Gg)

Year NMVOC NH3 PMzs PMj, TSP
1990 10.661 24.000 NR NR 1.486
1991 9.676 21.271 NR NR 1.299
1992 7.953 18.621 NR NR 0.942
1993 6.421 13.867 NR NR 0.788
1994 6.041 12.878 NR NR 0.768
1995 5411 11.146 NR NR 0.707
1996 4.999 10.098 NR NR 0.599
1997 4.998 10.227 NR NR 0.624
1998 4.825 10.630 NR NR  0.622
1999 4.150 9.146 NR NR 0.547
2000 4.064 9.212 0.101 0.968 0.537
2001 4.114 9.628 0.096 0.825 0.525
2002 3.939 9.048 0.096 0.870 0.523
2003 3.923 9.629 0.095 0.850 0.501
2004 3.861 9.699 0.096 0.885 0.515
2005 3.800 9.185 0.101 1.071 0.485
2006 3.740 9.269 0.102 1.105 0.477
2007 3.812 9.548 0.106 1.210 0.486
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2008 3.638 10.130 0.096 0.987 0.486
2009 3.621 9.365 0.092 0.912 0.478
trend 1990

2009. % -66.040 -60.978 -67.813 -8.548 -5.772

The largest part of Niemissions comes from manure managermeti% and 25% from use
of synthetic fertilizers (Figuré.2). The main polluter of PMis agricultural crop operations
I 74% (Figureb.3).

4.D.1 Synthetic
N-fertilizers
25%

4.B.1.a Cattle
dairy
35%

4.B.9.d Other

poultry
0%

N

4.B.9.b Broilers'
3%
4.B.9.a Layin
hens
3%
4.B.6 Horse

1%

4.B.1.b Cattle
4.B.3 Sheep

. nondairy
1% 4.B.8 Swine 18%

14%
Figure 6.2. NH3 emission distributions by agriculture sector activities in 2009

4B.1.a Cattle dair 4.B.1b Cattle non

dair

3.8% 6.0‘% 4.B.8 Swine
8.5%

4.B.3 Sheep
0.0%

4.B.6 Horses
0.1%
4.B.9.a Laying
hens
’ 1.2%

4.B.9.b Broilers
6.3%

4.B.9.d Other

poultry
0.2%

Figure 6.3. PMo emissions from livestock and agricultural soils in 2009
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6.2 Manure ManagemerfNFR 4B)

6.2.1 Source category description

Manure management is the main source of; lhhissions in Estonialhe share of manure
management into total emissions in 2009 was 71886tor covers management of manure
from domestic livestock. Estonia reports esnons from manure management of cattle, swine,
horses, goats, sheep and poultry.

In addition to NH, NMVOC, TSP, PMyand PM s are generated from manure management.

All the emission time series are presentetiables6.3-6.6.

EmissionsGg
N

0 __jEEEE§:==*“‘“ — . - — - - - = - - “ e = i—

19901991199219931994199519961997 1998 199920002001200220032004 200520062007 20082009

—+—4 B 1 a Cattle dairy —=—4 B 1 b Cattle non-dairy+=—4 B 8 Swine
—=—4 B 3 Sheep —»—4 B 6 Horses —eo—4 B 9 a Laying hens
4 B 9 b Broilers 4 B 9 d Other poultry

Figure 6.4. NH3; emissions from manure management

During 19902009, emission of NH3 has been decrease8d%%qFigure6.4). Diminishing of
air pollution is mainly caused of rapid economic changes in agriculture in the 1990s.
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Table 6.3. Total emissions dlH3; from manure management in 192009 (Gg)

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

2009

trend 1990
2009, %

4B.la
Cattle
dairy
8.056
7.585
7.273
6.506
6.067
5.321
4.925
4.638
4.720
4.192
4.037
4.032
3.685
3.785
3.838
3.775
3.686
3.502
3.414
3.288

-59.189

4.B.1.b
Cattle
non-
dairy
4.389
4.085
3.323
2.176
1.915
1.702
1.577
1.453
1.370
1.186
1.121
1.740
1.795
1.793
1.674
1.688
1.656
1.669
1.669
1.675

-61.832

4B.8
Swine

2.995
2.528
1.707
1.395
1.498
1.422
1.309
1.432
1.462
1.171
1.273
1.300
1.360
1.320
1.262
1.282
1.339
1.485
1.322
1.311

-56.245

4B.3
Sheep

0.196
0.200
0.174
0.117
0.086
0.070
0.055
0.050
0.043
0.043
0.045
0.045
0.047
0.048
0.057
0.073
0.092
0.107
0.115
0.113

-42.489

4.B.6
Horses

0.127
0.115
0.098
0.077
0.074
0.068
0.062
0.062
0.058
0.058
0.062
0.081
0.078
0.086
0.075
0.071
0.073
0.078
0.078
0.080

-37.209

4B.9.a

Laying
hens
1.035
0.877
0.541
0.511
0.496
0.461
0.368
0.412
0.418
0.390
0.375
0.452
0.367
0.376
0.388
0.344
0.262
0.407
0.264
0.319

-69.179

4B.9.b
Broilers

0.899
0.768
0.474
0.447
0.434
0.404
0.322
0.361
0.365
0.341
0.328
0.288
0.287
0.252
0.298
0.241
0.234
0.188
0.258
0.243

-72.989

4.B.9.d
Other
poultry
0.279
0.210
0.130
0.123
0.119
0.111
0.088
0.099
0.100
0.094
0.090
0.043
0.025
0.015
0.020
0.023
0.028
0.013
0.032
0.042

-85.078

Table 6.4. Total emissions oRMVOC from manure management19962009 (Gg)

Year

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

4B.l.a
Cattle
dairy
3.818
3.594
3.446
3.083
2.875
2.521
2.334
2.281
2.157
1.882
1.782
1.749
1.572

4.B.1.b

Cattle
non-
dairy

3.531
3.286
2.673
1.750
1.540
1.369
1.268
1.168
1.102
0.954
0.901
0.976
1.023

4.B.8
Swine

1.937
1.642
1.107
0.916
0.981
0.924
0.921
1.019
1.032
0.814
0.899
0.921
0.946

4.B.3
Sheep

0.028
0.029
0.025
0.017
0.012
0.010
0.008
0.007
0.006
0.006
0.006
0.006
0.007

4.B.6
Horses

0.028
0.029
0.025
0.017
0.012
0.010
0.008
0.007
0.006
0.006
0.006
0.006
0.007

4.B.9.a

Laying
hens
0.647
0.548
0.338
0.319
0.310
0.288
0.230
0.258
0.261
0.244
0.234
0.283
0.229

4.B.9.b
Broilers

0.409
0.349
0.215
0.203
0.197
0.183
0.146
0.164
0.166
0.155
0.149
0.131
0.131

4.B.9.d
Other

poultry
0.265
0.199
0.123
0.116
0.113
0.105
0.084
0.094
0.095
0.089
0.085
0.041
0.023
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2004
2005
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2009

trend 1990
2009, %
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1.588 1.039
1.584 0.986
1.534 1.012
1.474 1.009
1.401 1.018
1.365 1.018
1.315 1.021

-65.550 -71.05

-53.387

0.919 0.007
0.877 0.008
0.887 0.010
0.933 0.013
1.011 0.015
0.909 0.016
0.903 0.016

-42.489

0.007 0.235 0.115 0.014
0.008 0.242 0.135 0.019
0.010 0.215 0.109 0.022
0.013 0.164 0.106 0.027
0.015 0.255 0.086 0.012
0.016 0.165 0.117 0.030
0.016 0.199 0.110 0.040
-42.489 -69.179 -72.989 -85.078

Table 6.5. Total emissions oPM;o from manure management in 202009 (Gg)

4B.l.a
Year Cattle
dairy

2000 0.047
2001 0.046
2002 0.042
2003 0.042
2004 0.042
2005 0.041
2006 0.039
2007 0.037
2008 0.036
2009 0.035

“ggg;%g@ -26.183

4.B.1.b
Cattle
non-
dairy

0.049
0.053
0.055
0.056
0.053
0.054
0.054
0.055
0.055
0.055

13.300

ABa | 2Bs BN R g | EO
Swine Horses Laying Broilers Oty
hens poultry
0.072 0.001 0.013 0.078 0.003
0.073 0.001 0.016 0.068 0.001
0.079 0.001 0.013 0.068 0.001
0.077 0.001 0.013 0.060 0.000
0.073 0.001 0.014 0.070 0.001
0.075 0.001 0.012 0.057 0.001
0.078 0.001 0.009 0.055 0.001
0.089 0.001 0.014 0.045 0.000
0.078 0.001 0.009 0.061 0.001
0.077 0.001 0.011 0.057 0.001
7.637 28.571 -14.869 -25.981 -53.622

Table 6.6. Total emissions odPM, s from manure management in 202009 (Gg)

4B.1la

Year Cattle
dairy

2000 0.030
2001 0.030
2002 0.027
2003 0.027
2004 0.027
2005 0.026
2006 0.025
2007 0.024
2008 0.023
2009 0.022

”‘;gg;%gg -26.183

4.B.1.b
Cattle
non-dairy
0.019
0.021
0.022
0.022
0.021
0.022
0.022
0.022
0.022
0.022

13.300

4B.8
Swine

0.011
0.012
0.013
0.012
0.012
0.012
0.012
0.014
0.012
0.012

7.820

4.B.6
Horses

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

28.571

4B.9.a

Laying
hens
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.002
0.001
0.001

-14.869

4B.9b
Broilers

0.010
0.009
0.009
0.008
0.009
0.008
0.007
0.006
0.008
0.008

-25.981

4.B.9.d
Other
poultry

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-53.622
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6.2.2 Methodological issues

Emission calculations from manure management based on Tier 1 method from renewed
Guidebook.

Tier 1 method uses readily available statistical data and default emission factors. The Tier
default emission factors also assume an average or typical process description.

The Tierl approach uses the general equation:

E= AR Population SizeX EF,
where,
ARpopulation size= activity rate for specific activity
EF = emission factor for this process, technology

Emissions from manure are calculated separately for each animal category and within each
animal category; separately for slurry or solid mamamagement system depends on animal
category (Tabl®.8). According to the new guidebook there are different emission factor for
solid and slurry manure type (Talfie’). The share of cattle dairy manure management in
Estonia is 50% solid and 50% slurrydabhased on an article by Allan Kaasik (Saasteainete
kasvuhoonegasi de emissioon | oomakasvatusest.
21i 24).

The share of manure management from cattledary is 70% slurry and 30% solid.

There are no default emissi factors for TSP in renewed Guidebook, so calculated TSP
emission factors were used proportion betweengRvid TSP in old Guidebook (new RM
EF*100% / the proportion of an old RVEF of old TSP EF).

Table 6.7. NHz, NMVVOC and PM emission factors for manure management

\r S'}‘u*r'r?;; l;(l)_lli?& NMVOC  PMajs PMig TSP
kg/capita

Cattle dairy 39.3 28.7 13.6 0.23 0.36 0.799
Cattle nondairy 13.4 9.2 7.4 0.16 0.24 0.533
Sheep and goats 1.4 0.2
Horses 14.8 0.12 0.18
Fattening pigs 6.7 3.9 0.08 0.5 1.111
Sows 15.8 13.3 0.09 0.58 1.288
Laying hens 0.48 0.3 0.002 0.017 0.038
Broilers 0.22 0.1 0.007 0.052 0.115
Other poultry 0.95 0.9 0.004 0.032 0.068
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Activity data

Information regarding numbef livestock in agriculture is available from Statistics Estonian
(www.stat.ee) for the years 192009.

Table 6.8. Number of livestock (D00 head)

Year CdZit:I; Céﬁ;l_e Sheep  Horses Fat;%r;ing Sows Lﬁglr:g Broilers pcc)nthl'?r;/
airy

1990 280.7 477.1 139.8 8.6 3360 47.1 2,157 4,085.3 294.2
1991 264.3 4440 142.8 7.8 279.5 41.5 1827.6 3,489.2 2215
1992 2534 361.2 124.3 6.6 189.4 27.7 1,128 2,153.4 136.7
1993 226.7 236.5 83.3 5.2 148.5 25.3 1,064.6 2,032.5 129
1994 211.4 208.1 61.5 5.0 160.9 26.6 1,032.8 1,971.7 125.2
1995 185.4 1850 49.8 4.6 157.1 234 960.7 1,834.1 116.5
1996 171.6 171.4 39.2 4.2 104.4 38.6 767.2 1,464.7 93
1997 167.7 157.9 35.6 4.2 107.2 45.2 858.7 1,639.2 104.1
1998 158.6 148.9 30.8 3.9 114.2 44.1 869.8 1,660.5 105.4
1999 138.4 128.9 30.9 3.9 98.8 32.2 812.4 1,550.9 98.5
2000 1310 121.8 32.2 4.2 99.0 38.6 780.912 1,490.8 94.656
2001 128.6 131.9 324 55 99.5 40.1 941.7 1,307.7 45.5
2002 115.6 138.3 33.8 53 114.1 37.7 764.6 1,305.9 25.8
2003 116.8 140.4 34.3 5.8 110.7 36.6 783.4 1,146.3 15.5
2004 116.5 133.3 41.0 51 106.6 34.7 808 1,353.6 21.4
2005 112.8 136.7 52.4 4.8 110.4 34.3 716.8 1,093.5 245
2006 108.4 136.4 66.0 4.9 111.7 37.4 546.4 1,062.7 296
2007 1030 137.5 76.4 5.3 137.4 35.7 848.618 856.7 13.496
2008 100.4 137.5 81.8 5.3 116.9 34.1 550.1 1,173.7 335
2009 96.7 1380 80.4 5.4 115.2 34.1 664.8 1,103.5 43.9
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6.3 Agricultural Soils (NFR D)

6.3.1 Source category description

Direct NH; emissionsfrom fertilizers and particle emissions from grain fields are reported
under NFR4.D.1l.a. The share of agricultural soils into total Neimissions in 2009 was
0.26%, so this sector does not contribute to the totad &lHission. In addition to Nl
NMVOC, PMpand PM 5 are generated from this sector.

Emissions Gg
w
/

0 i T —

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

| ——NH3 —=—PM10 PM2,5 |

Figure 6.5. NH3, PM;oand PM 5 emissions from agricultural soils

During 19902009, emission of NElhas been decreased . @b (Figure6.5) mainly for
changesn Estonian agriculture. All the emission time series are preseniabiat.9.

Table 6.9. Total emissions from agricultural soils in 192009 (Gg)

Year NH3 NMVOC PMo PM2s
1990 6.023 4.27E07 NR NR
1991 4.902 3.48E07 NR NR
1992 4.902 5.48E07 NR NR
1993 2.516 3.19E07 NR NR
1994 2.190 2.99E07 NR NR
1995 1.588 2.09E07 NR NR
1996 1.391 1.79E07 NR NR
1997 1.720 1.94E07 NR NR
1998 2.094 2.14E07 NR NR
1999 1.671 1.83E07 NR NR
2000 1.881 1.85E07 0.706 0.027
2001 1.647 1.6E07 0.567 0.022
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2002 1403  151E07 0612  0.024
2003 1953 175807 0601  0.023
2004 2086  204E07 0631  0.024
2005 1687  174E07 0830  0.032
2006 1899  181E07 0867  0.033
2007 2098  219E07 0968  0.037
2008 2978 27107 0745  0.029
2009 2296  2.23E07 0674  0.026
"‘;gg;gozg 61.886  -47.672  -4527  -4.527

6.3.2 Methodological issues

Emission calculations from agricultural soils based on Tienethod from renewed
Guidebook. Tied method uses readily availabstatistical dataTable6.10) and default
emission factorsTable6.11).

Table 6.10. NH3, NMVOC and PM emission factors agricultural soils

Pollutant Unit Value
NH3 kg kg-1 fertilizer-N applied 0.084
NMVOC kg kg1 fertilizer-N applied 5.96E09
PM2,5 g/ha 0.06
PM 10 g/ha 1.56

Activity Data

Information regarding synthetic-fértilizers use and area covered by crop is available from
Statistics Estonian (www.stat.ee) for the years 12Q09.

Table 6.11. Synthetic Nfertilizers use and area covered by crop in 12009

Year Sy_n_thetic N Area covered by crop,
fertilizers, ton ha

1990 71,700

1991 58,360

1992 92,099 952,103
1993 53,515 545,833
1994 50,222 517,607
1995 35,127 415,952
1996 30,072 355,638
1997 32,545 422,690
1998 35,921 478,345
1999 30,772 421,067
2000 31,079 452,538
2001 26,793 363,504
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2002 25,414 392,196
2003 29,372 384,951
2004 34,254 404,309
2005 29,184 532,319
2006 30,384 556,08
2007 36,854 620,449
2008 45,542 477,786
2009 37,519 432,051

6.4 Sourcespecific QA/QC and verification

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

6.5 Sourcesspecific planned improvements
1 For improving data cality to introduce other Tier 2 or Tier 3 methods for emission

estimating which based on the detail activities data and emission factors
1 To provide uncertainty analysis
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7.LAND USE AND LAND -USE CHANGE (NFR 5)

7.1 Overview of the sector

The emissions are natdluded in the present inventory

175



Estonian Informative Inventory Report 2011

8.WASTE (NFR 6)

8.1 Overview of the sector

8.1.1 Sources category description

Table 8.1. Reported emissions féihe waste sector (NFR 6)

NFR Source Description Emissions reported

6.A Solid waste disposal on land Includes emissions frotandfill on NMVOC, NH;, TSP, CQ
the base of four operators reports
Only point sources data.
6.B Wastewater handling Includes emission8 waste water NO,, SO,, NMVOC, NHs;,
treatment plants. Only point source CO
data.
6.C.a Clinical wasteincineration Only one operator is reported data PCDD/PCDHexpert
about hospital waste inceneration. estimated, not reported by
Only point sources data. operator),
NOy, SO,, NMVOC, NHj,
TSP, CQ HM emissions
locaed in NFR 6c.b
6.C.b Industrial waste incineration Includes emission from flaring in NO,, SO,, NMVOC, NH,
chemical industry, sluge and waste TSP, CQ Cu,PCDD/PCD
oil incineration. Data from 5

operators.
6.C.d Cremation Includes data from 2 operators NO,, SO,, NMVOC, NH;,
TSP, CO
6.D Other Includes data from 2 point sources, NO,, SO,, NMVOC, NHs,
one from them of ampost TSP, CO
production

8.1.2 Methodological issues

Emissions from the all NFR of waste sector are based on the facilities data. In additien
facility data emissions of PCDD/PCDF from clinical and industrial waste incineration are
calculated. In this calculation were used data from the Waste data management system.

Emissions are calculated by operators on the basis of measurementsanlitireed method
(measurements plus calculations) is used.

For calculation of dioxin emissions from clinical and industrial waste incineration were used
UNEP Standardized Toolkit emission factors:

Clinical waste incineration 525@g /| Mg of waste
Industrialwaste incineration 3500g/ Mg of waste
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Activity data

Activity data for hospital waste incineration are obtained from the national Waste
management system, which are located in Estonian Environmental Information Centre. Data

are available only from 199&:or emission estimation for the period 198809 were used

calculated emission factor per capit®.43090g/ capita (on the basis o
population in 1996).

Table 8.2. Amount of incineratedhospital waste

Dioxine

EF, g 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

TEQ/t
Hospital waste,
uncontrolled 40,000 10.66 15.61 13.92 7.26 8.14 5.46 13.60 13.19 12.35 13.00 0.90 0.80 0.00 0.00
combustion
Hospital waste,
controlled
combustion,
good APC

525 0.14 0.64 210 350 887 7.18 151 731 6.30 9.70 1.89 9.79 48.88 141.86

8.1.3 Sourcesspecific planned improvements

1 To calculate emission from landfills and waste water treatment by using data from the
Waste management system.

To calculate HCP and PCB emmsss from waste incineration.

)l
1 To improve QA/QC procedure.
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9. OTHER AND NATURAL EM ISSIONS (7A, 7.B, 11A,
11B, 11C)

9.1 Overview of the sector
The emissions are not included in the present inventory

The NMVOC emission from forests is estimated and will bdushed to the next year
submission.
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10. RECALCULATIONS AND | MPROVEMENTS

10.1 Recalculations

The latest recalculations to emission inventory were done for the time period from 1990 to
2008. The reason on recalculations is specified in the Summary part.

Main objecive of recalculation is to improve the emissions inventory and the quality of
reports.

Following changes in comparison with the last year's report have been carried out.

10.1.1 Energy sector (NFR 1)

10.1.1.1 Transport sector

Overviews of recalculations are given below éach subsector. The comparison between
2010 and 2011 submissions are made by using exact calculation numbers.

It should be noted that all the emissions data were rounded to three decimal places after zero
in 2010 submission. B @lt the iemissi@n8 ard givgneaa they sveres u b m
initially calculated.

Therefore, there might be some differences in calculating the change comparing the 2010 and
2011 submission by using submissions data or exact calculated data.

1.A.3.b Road transport
All the emissions are recalculated for period 12008.
Explanations for improvements and recalculations in road transport sector:

- New COPERT version 8.0 (COPERT 4 v8.0. Report NO.: 10.RE.0037.V1,
Thessaloniki, November 1, 2010).

- Change in activity data (caction of average annual mileage; vehicle numbers in
19911994, 19961999)

- Smal | correction in statistical fuel cor
sectors fuel consumption which is consumed for on road transport)

- Correction of sulphur and leadontent in fuels. Mistakes were made in 2010
submission which is corrected in 2011 submission. This correction has led to major
changes in S@and Pb emissions.

- New heavy metals (Pb, Cd, Cr, Cu, Ni, Se, Zn) emissions for Automobile tyre and
brake wear seot (updated this sector in new COPERT).

The difference in road transport emissions between 2010 and 2011 year submissions are
presented iTable10.1
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Table 10.1. The difference in road transport emissitse$ween in 2010 and 2011 submission

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NOy

7.4
6.5
-6.9
-6.9
-4.7
-3.9
1.1
0.7
9.6
3.8
5.9
1.2
0.2
16
-36
2.9
1.4
2.0
0.9

NMVOC

-0.4
5.2
1.6
11
2.6
8.2
7.8
17.3
-7.0
26.5
30.1
22.1
20.6
12.4
12.8
12.2
10.9
10.0
7.8

SO,
847
842
877
899
900
948
2,461
2,628
2,637
2,461
1,232
146
134
16.8
0.3
26.5
0.9
-3.8
-1.7

NHs
-25.0
-40.8
-535
-445
-22.4
15
-44.4
-58.0
-69.7
-66.2
-50.0
-46.0
-44.1
-43.8
213
-21.4
-20.7
-20.9
196

PM; 5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
26.1
-9.5
-9.4
-11.0
-8.5
-11.9
-13.8
-14.8
-14.4

PMio

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
13.4
-15.8
-15.1
-16.6
-14.1
-17.0
-19.0
-20.1
-19.8

TSP

-37.4
-35.3
-33.5
-29.8
-30.5
-30.3
-34.0
-30.2
-39.8
-27.7
-7.5

-33.8
-32.4
-34.0
-31.3
-34.6
-37.3
-39.0
-39.6

Co

-24.9
-15.0
-23.9
-18.2
-18.7
-10.1
-10.3
3.2
-14.6
18.5
9.9
3.5
21
-3.1
-1.2
-1.6
-4.2
-3.3
-2.6

Pb

1,058
1,113
1,183
1,259
1,333
890
794
268
156
370
353
353
355
89
91
90
24.2
24.4
24.4

Cd

4.1
7.1
26.0
4.9
7.2
4.9
-9.3
-16.0
-25.4
-21.1
211
-15.7
-22.4
-15.4
-12.5
-33.4
-34.2
-35.6
-36.9

Cr

269
267
281
273
250
231
232
244
208
250
240
237
236
223
236
217
223
224
230

Cu

175
167
175
171
165
155
158
155
123
154
157
158
157
154
156
147
147
146
151

Ni
27.8
30.0
28.9
32.1
26.8
24.6
28.3
30.6
12.8
30.1
30.3
28.1
29.5
28.3
29.7
29.3
27.7
24.9
30.1

Se

13.2
36.2
37.1
52.9
17.0
16.3
18.8
28.2
13.4
20.4
20.5
22.9
27.4
23.5
27.9
14.7
23.6
311
28.2

Zn

107.0
103.7
104.9
103.3
102.4
97.1
99.3
96.9
70.1
95.9
96.6
98.4
98.2
97.5
98.5
92.6
92.5
92.6
94.4

PCDD/F

-6.3
0.1
-8.9
SIS
1.9
2.6
14.2
16.4
-1.8
29.0
41.5
52.0
71.6
97.5
132.1
140.0
162.7
199.4
274.5

B(a)p
11.3
4.1
-12.9
0.2
0.7
3.1
-4.4
-42.0
-43.8
-37.2
-8.0
0.7
9.4
10.5
2.8
10.5
6.0
1.4
2.3

B(b)f
27.2
19.1
20.7
13.6
5.7
2.2
3.3
24.1
34.0
33.0
127
10.9
5.7
0.5
5.9
-0.3
0.0
14
3.8

B(K)f
57.2
27.7
53.8
34.6
8.1
6.8
6.0
-20.0
7.9
145
9.3
35
11.7
6.2
17
3.4
25
0.0
8.4

1(1,2,3-cd)p Total PAHs

5.3
10.6
7.3
-4.2
6.2
-0.2
3.0
62.9
31.6
47.8
11.7
17
3.9
0.6
6.5
-1.8
-4.7
1.8
-2.8

26.1
16.8
19.4
18.3
5.7
6.1
2.8
18
12
6.8
8.1
4.8
4.4
3.7
4.2
2.2
0.7
2.5
2.4

180



Estonian Informative Inventory Report 2011
1.A.3.c Railways
All the S emissions are recalculated for period 1-2008.
Explanation for recalculations in railways sector:

- Correction of sulphur content in fuels. Mistakes were made in 2010 submission which
is corrected in 2011 submission. This correction has led to major changes in SO
emissions.

The difference in railways emissions between 2010 and 2011 year submissipresarged
in Table10.2

Table 10.2. The difference in railways emissions between in 2010 and 2011 submission

SO,

Old, Recal,

Gg Gg
1990 0.144 0.567 294.1
1991 0.163 0.559 242.6
1992 0.070 0.364 422.4
1993 0.075 0.388 417.6
1994 0.077 0.390 407.8
1995 0.062 0.365 493.7
1996 0.082 0.413 404.4
1997 0.060 0.363 508.5
1998 0.046 0.433 836.4
1999 0.040 0.463 1,071.4
2000 0.024 0.429 1,681.7
2001 0.032 0.056 74.8

%

2002 0.198 0.199 0.7
2003 0.169 0.170 0.6
2004 0.152 0.153 0.2
2005 0.168 0.168 0
2006 0.168 0.168 0
2007 0.121 0.121 -0.1
2008 0.050 0.050 0
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1.A.4.a.ii Commercial/Institutional: Mobile
All the emissions are recalculated for period 12908.
Explanations for improvements and atulations in commercial/institutional sector:
- Correction in statistical fuel consumpti o
consumption which is consumed for-oyad transport)
- Correction of sulphur and lead content in fuels. Mistakes weademn 2010
submission which is corrected in 2011 submission. This correction has led to major

changes in S@and Pb emissions.

The difference in commercial and institutional emissions between 2010 and 2011 year
submissions are presented in Talle3
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Table 10.3. The difference in commercial and institutional emissions between in 2010 and 2011 submission

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NOy

o O O O

-2.0

-7.0

-9.0
-11.8
-15.1
-17.0
-19.9
-27.9
-23.2
-17.0
-16.5
-16.9
-19.6
-21.1

NMVOC

o O o o

52.6
-88.2
-88.7
-52.9
-62.5
-58.8
-55.4
-16.5
-29.5
-44.6
-37.2
-50.1
-55.1
-53.5

SG,

1,108.6
1,116.4
1,150.0
1,072.2
1,150.0
1,114.6
1,027.0
1,002.2
943.0
898.5
1,015.6
17.5
22.2
-23.6
-29.9
-17.1
-33.6
-35.8
-36.9

NH

o O o o

-0.7

-9.5
-11.5
-14.4
-18.2
-19.7
-22.0
-27.0
-23.6
-18.0
-16.7
-17.2
-19.9
-21.3

PM35

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-29.1
-29.9
-24.0
-24.8
-22.3
-17.6
-18.6
-21.1
-22.4

PMo

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-29.1
-29.9
-24.0
-24.8
-22.3
-17.6
-18.6
-21.1
-22.4

TSP

O O O o o

4.7
-20.2
-22.1
-23.6
-29.2
-29.1
-29.9
-24.0
-24.8
-22.3
-17.6
-18.6
-21.1
-22.4

CO

o O O o

50.4
-85.8
-86.4
-52.3
-61.9
-58.2
-54.9
-16.7
-29.4
-43.9
-35.3
-46.8
-51.0
-49.5

Pb

1,056.1
1,056.1

1,056.1

1,798.3
-100
-100
413.1
299.2
-0.5
9.0
116.9
80.7
-47.8
-53.0
-79.2
-100
-100

Cd

O O O o o

18
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
-25.5
-24.2
-200
-17.1
-17.8
-20.4
-21.8

Cr

o O ©o o o

1.8
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
-25.5
-24.2
-20.0
-17.1
-17.8
-20.4
-21.8

Cu

o O ©o o o

1.8
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
-25.5
-24.2
-20.0
-17.1
-17.8
-20.4
-21.8

18
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
-25.5
-24.2
-20.0
-17.1
-17.8
-20.4
-21.8

Se

O|le|le|leo|e

1.8
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
-25.5
-24.2
-20.0
-17.1
-17.8
-20.4
-21.8

Zn

o O © o o

1.8
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
-25.5
-24.2
-20.0
-17.1
-17.8
-20.4
-21.8

B(a)p

O|le|le|leo|e

3.0
-17.0
-18.9
-21.0
-26.2
-26.5
-27.7
-24.8
-24.4
-21.0
-17.3
-18.2
-20.7
-22.0

B(b)f

o O O o o

1.0
-13.0
-15.0
-17.6
-22.1
-23.0
-24.8
-25.9
-24.0
-19.4
-16.9
-17.7
-20.3
-21.6

Total PAHs

o O O o o

1.8
-14.5
-16.5
-19.0
-23.7
-24.4
-25.9
=255
-24.2
-20.0
-17.1
-17.8
-20.4
-21.8
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1.A.4.b.ii Residential: Household and gardening (mobile)
All the SG, and Pb emissions are recalculated for period 38B.
Explanation for recalculations in household and gardening sector:
1 Correction of sulphur and lead content in fuels. Mistakes were nrad2010
submission which is corrected in 2011 submission. This correction has led to major

changes in S@and Pb emissions.

The difference in household and gardening emissions between 2010 and 2011 year
submissions are presented in Table 3.78.

Table 10.4. The difference in household and gardening emissions between in 2010 and 2011
submission

SO, Pb
Old, Recal, 0 Old, Recal, o
Gg 6 Mg Mg &

1990 0.0003  0.0028 34353 0.00001 0.126 1,155969
1991 0.0003 0.001 39263 0.00001 0.143 1,155969
1992 0.0004 0.0034 29541 0.00001 0.153 1,155969
1993 0.0006  0.0052 23849 0.00001 0.167 1,155969
1994 0.0008 0.0075 17201 0.00001 0.153 1,155969
1995 0.0013 0.0116 20913 0.00003 0.306 1,155969
1996 0.0014 0.0112 27,181 0.00004 0.437 1,155969
1997 0.0016  0.0137 24838 0.00004 0.464 1,155969
1998 0.0011  0.0094 21942 0.00002 0.266 1,155969
1999 0.0015 0.0130 24569 0.00004 0.432 1,155969
2000 0.0017 0.0163 28024 0.00002 0.049 258109
2001 0.0020  0.0055 30,026 0.00002 0.060 258109
2002 0.0018 0.0050 31,131 0.00002 0.056 258109
2003 0.0019 0.0019 28973 0.00002 0.055 258109
2004 0.0017 0.0015 28630 0.00002 0.019 99,900

2005 0.0004 0.0004 106328 0.00002 0.018 99,900

2006 0.0002 0.0001 299938 0.000@ 0.019 99,900

2007 0.0002 0.0001 301,149 0.00002 0.020 99,900

2008 0.0002 0.0001 300932 0.00002 0.021 99,900
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1.A.4.c.ii Agriculture/Forestry/Fishing: Off -road vehicles and other machinery
All the emissions are recalculated for period 12908.
Explanations for improvements and recalculations in agricultural sector:

T New emi ssion factors in new AEMEP/ EEA air-r
20090

1 New gasoline emission factors. In 2010 submission gasoisteoke bulk emission
factors were sed. This mistake is corrected and gasolirgtrdke bulk emission
factors are used in 2011 submission.

1 Correction of sulphur and lead content in fuels. Mistakes were made in 2010
submission which is corrected in 2011 submission. This correction has ted]jdo
changes in S@and Pb emissions.

The difference in agricultural machinery emissions between 2010 and 2011 year submissions
are presented in Table 10.5.
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Table 10.5. The difference in agricultural maickery emissions between in 2010 and 2011 submission

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NOy

-1.5
-1.0
-1.5
-0.7
-0.2
-0.2
-0.4
-0.4
-0.4
-0.5
-0.3
-0.4
-0.1
-0.2
-0.3
0
0
-0.1
0

NMVOC

-93.3
-906
-93.2
-86.4
-63.7
-67.9
-79.1
-80.4
-80.0
-80.9
-73.5
-76.6
-49.8
-65.6
-75.9
0
0
-53.9
0

SG,

575.8
604.5
554.3
566.1
489.2
520.4
465.9
529.2
382.4
239.0
227.0
5.8
4.8
0
-3.6
0
-1.2
-1.4
85.8

NH

-6.8
-4.8
-6.7
-3.2
-0.9
-11
-1.9
-2.1
-2.0
-2.2
-1.4
-1.7
-0.5
-1.0
-1.6
0
0
-0.6
0

PM35

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-7.7
-9.0
-2.9
-5.4
-8.6
0
0
-3.4
0
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PMo

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-7.7
-9.0
-2.9
-5.4
-8.6
0
0
-3.4
0

TSP

-29.7
-22.4
-29.3
-16.1
-5.0
-6.0
-10.2
-11.0
-10.7
-11.3
-7.7
-9.0
-2.9
-5.4
-8.6

-3.4
0

CO

-91.6
-88.2
-91.4
-83.3
-58.0
-62.5
-74.8
-76.3
-75.8
-76.9
-68.5
-72.0
-43.8
-59.9
-71.2

-47.9
0

Pb

1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
158.2
158.2
158.2
158.2
0

Cd

-16.3
-11.8
-16.0
-8.1
2.4
2.9
-5.0
5.4
-5.3
-5.6
-3.7
-4.3
-1.4
2.6
-4.2

0

0
-1.6

0

Cr

-16.3
-11.8
-16.0

-8.1
-2.4
-2.9
-5.0
-5.4
-5.3
-5.6
-3.7
-4.3
-1.4
-2.6
-4.2
0
0
-1.6
0

Cu

-16.3
-11.8
-16.0

-8.1
-2.4
-2.9
-5.0
-5.4
-5.3
-5.6
-3.7
-4.3
-1.4
-2.6
-4.2
0
0
-1.6
0

Ni

-16.3
-11.8
-16.0

-8.1
-2.4
-2.9
-5.0
-5.4
-5.3
-5.6
-3.7
-4.3
-1.4
-2.6
-4.2
0
0
-1.6
0

Se

-16.3
-11.8
-16.0
-8.1
-2.4
-2.9
-5.0
-5.4
-5.3
-5.6
-3.7
-4.3
-1.4
-2.6
-4.2

-4.2
0

Zn

-16.3
-11.8
-16.0
-8.1
-2.4
-2.9
-5.0
-5.4
-5.3
-5.6
-3.7
-4.3
-1.4
-2.6
-4.2

-1.6
0

B(a)p

-20.6
-15.1
-20.3
-10.6
-3.1
-3.8
-6.6
-7.1
-6.9
-7.3
-4.9
-5.7
-1.8
-3.4
-5.5

-2.1
0

B(b)f

-135
-9.6
-13.2
-6.6
-1.9
23
-4.0
-4.4
-43
-45
-3.0
-35
11
21
-3.4
0
0
13
0

Total PAHs

-16.3
-11.8
-16.0
-8.1
-2.4
-2.9
-5.0
-5.4
-5.3
=515
-3.7
-4.3
-1.4
-2.6
-4.2
0
0
-1.6
0
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1.A.2.f.ii Mobile Combustion in manufacturing industries and construction
All the emissions are recalculated for period 12908.

Explanations for improvements and recalculations dlugtrial sector:

- New emi ssion factors in new AEMEP/ EEA air-r

20090

- New gasoline emission factors. In 2010 submission gasotsteoRe bulk emission
factors were used. This mistake is corrected and gasoisieole bilk emission
factors are used in 2011 submission.

- Correction of sulphur and lead content in fuels. Mistakes were made in 2010
submission which is corrected in 2011 submission. This correction has led to major
changes in S@and Pb emissions.

The differencen industrial machinery emissions between 2010 and 2011 year submissions
are presented in Table 10.6.
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Table 10.6. The difference in industrial machinery emissions between in 2010 and 2011 submission

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NOy

-0.3
-0.2
-0.3
-0.3
-0.1
-0.4
-0.2
-0.2
-0.6
-0.5
-0.6
0
-0.4
-1.1
-0.3
-0.3
-0.3
-0.3
0

NMVOC

-72.6
-63.3
-70.5
-72.3
-46.2
-78.8
-65.7
-67.2
-83.2
-80.9
-82.7
0
-77.1
-90.5
-73.3
1/3:3
-69.8
-69.1
0

SG;

1,140.3
1,143.7
1,141.3
1,122.9
1,116.0
976.1
1,022.3
875.2
489.0
244.8
435.6
5.2
10.9
0.0
-14.3

-19.9
-20.0
-20.0

NH

-1.4
-0.9
-1.2
-1.4
-0.4
-1.9
-1.0
-1.1
-2.5
-2.2
-2.4

-1.7
-4.8
-1.4
-1.4
-1.2
-1.2
0

PM35

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-10.8
0
-7.8
-19.4
-6.5
-6.5
-5.5
-5.3
0
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PMo

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-10.8
0
-7.8
-19.4
-6.5
-6.5
-5.5
-5.3
0

TSP

-6.3
-4.2
-5.7
-6.2
-2.1
-8.6
-4.6
-4.9
-11.1
-9.7
-10.8
0
-7.8
-19.4
-6.5
-6.5
-5.5
-5.3
0

CO

-68.1
-58.2
-65.8
-67.8
-41.0
-75.0
-60.7
-62.4
-80.0
-77.3
-79.4

-73.1
-88.4
-68.9
-68.9
-65.0
-64.3
0

Pb

1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
1,056.1
158.2

158.2
158.2

0

0
0
0

Cd

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3
0
-4.5
-11.8
-3.7
-3.7
=31
-3.0
0

Cr

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3
0
-4.5

-11.8

=1/
-3.7
-3.1
-3.0
0

Cu

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3
0
-45
-11.8
-3.7
-3.7
=31
-3.0
0

N

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3
0
-4.5

-11.8

=1/
-3.7
-3.1
-3.0
0

Se

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3

-4.5
-11.8
-3.7
=307
=301
-3.0
0

Zn

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3
0
-4.5
-11.8
-3.7
-3.7
=31
-3.0
0

B(a)p

-4.7
-3.1
-4.3
-4.6
-1.6
-6.5
-3.4
-3.7
-85
-7.3
-8.2

0
-5.9

-15.1
-4.9
-4.9
-4.1
-4.0

0

B(b)f

-2.9
-1.9
-2.6
-2.8
-1.0
-4.0
-2.1
-2.2
-5.3
-4.5
-5.1
0
-3.6
-9.6
-3.0
-3.0
-2.5
-2.4
0

Total PAHs

-3.6
-2.4
-3.2
-3.5
-1.2
-4.9
-2.6
-2.8
-6.5
-5.6
-6.3
0
-4.5
-11.8
-3.7
=3.7
=31
-3.0
0
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

1.A.3.d.i (i) International maritime navigation
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All the emissions are recalculated for period 12908.

Explanations for recalculations in international maritime sector:

The difference in household and gardening emissions between 201®0ddd year

New emission factor in new EMEP/ EE A

20090.
New emi ssi
air pollutant

because of these emission factors are not estimated in new Guidebook).

ai

on factors
ssion
are included in international maritime naxigpn sector (In 2011 submission
emissions for B(a)p, (B(b)f, B(k)f, 1(1,2,6d)p and Total PAHs are not calculated

e mi

submissions are presentedliable10.7.

r

poll utant

for

nventory

e

mi

PCDD/ PCDF,
gui deboo

Table 10.7. The difference in international maritime emissions between in 2010 and 2011

submission
NO, NMVOC
10.0 13.1
10.0 13.2
9.8 13.9
9.6 145
9.6 14.6
9.6 14.4
9.7 14.1
9.8 13.8
9.8 13.7
9.8 13.9
9.7 14.1
9.6 14.3
9.7 14.2
9.7 14.1
9.8 13.9
9.7 14.0
9.9 13.4
10.0 13.0
10.1 12.8

PM35

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-12.2
-11.4
-12.0
-12.3
-13.2
-12.6
-14.6
-15.4
-15.8

PMjo

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
aks
2.4
-3.0
-3.4
4.2
-36
5.7
-6.5
-6.9

TSP

-6.2
6.2
-4.0
-1.9
1.4
2.4
-35
-45
-4.9
-4.2
Eek
2.4
-3.0
-3.4
4.2
-3.6
5.7
6.5
-6.9

Pb

6.7
-6.6
1.7
2.3
3.2
1.4
0.7
2.8
35
2.2
-0.2
1.3
0.3
0.4
2.2
-1.0
5.4
7.4
8.4

Cd

-31.5
-31.4
-28.4
-25.7
-25.1
-26.3
-27.8
-29.1
-29.5
-28.7
-27.4
-26.4
-27.1
-27.6
-28.7
-27.9
-30.7
-31.9
-32.4

Hg
-12.4
-12.7
-22.7
-27.6
-28.4
-26.7
-24.1
-20.9
-19.6
-22.0
-24.7
-26.5
-25.3
-24.4
-21.9
-23.7
-15.8
-10.4

-6.9

As

35.0
35.0
33.2
31.4
31.0
31.9
32.8
33.7
33.9
33.4
32.6
31.9
32.4
32.7
33.4
32.9
34.6
35.2
35.5

Cr

251.9
251.6
237.7
224.5
221.3
227.6
234.7
241.1
243.2
239.1
233.1
228.0
231.5
233.8
239.2
235.4
2483
253.6
256.1

Cu

176.5
177.6
225.2
273.3
285.4
261.9
235.9
213.2
205.9
220.1
241.6
260.5
247.5
239.3
219.9
233.4
188.5
170.8
162.6

Ni

7.2
7.2
8.3
9.4
9.7
9.1
8.5
8.0
7.9
8.2
8.7
9.1
8.8
8.6
8.2
8.5
7.5
7.1
6.9

Se

-47.7
-47.7
-48.0
-48.3
-48.3
-48.2
-481
-47.9
-47.9
-48.0
-48.1
-48.2
-48.1
-48.1
-48.0
-48.1
-47.8
-47.7
-47.6
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Zn

43.0
43.3
57.4
68.6
71.0
66.2
60.1
54.2
52.1
56.0
61.5
65.9
62.9
60.9
56.0
59.5
46.9
41.0
38.1
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10.1.1.2 Fugitive fuel emissions

1.B.2.a.v Distribution of oil products.

NMVOC emission was recalculated for the period from 1990 to 2009. The main reason for
change of data is emission factor improvement and activity data correction.

Table 10.8. The difference iremissions from disibution of oil products between 2010 and
2011 submissions

Year NMVOC
2010 2011 %

1990 2.060 2.378 15.44
1991 1.820 2.143 17.75
1992 0.900 1.219 35.44
1993 1.240 1.247 0.56
1994 1.550 1.542 -0.52
1995 1.600 1.596 -0.25
1996 1.870 1.871 0.05
1997 2.680 2.682 0.07
1998 2.340 2.343 0.13
1999 2.690 2.694 0.15
2000 4.290 4.265 -0.58
2001 5.230 5.134 -1.84
2002 4.930 4.501 -8.70
2003 4.650 4.352 -6.41
2004 5.050 4.538 -10.14
2005 4.350 3.666 -15.72
2006 3.300 3.108 -5.82
2007 1.910 1.714 -1026
2008 1.383 1.137 -17.81

1 B 2 b Natural gas

NMVOC emission was recalculated for the period from 1990 to 2009. The main reason for
recalculation is emission factor improvement. The improvements in this sector were planned
at last year submission.

Table 10.9. The difference in emissions fromatural gadetween 2010 and 2011 submissions

NMVOC

Year 2010 2011 %
1990 5.730 0.096 -08.32
1991 5.750 0.096 -08.33
1992 3.360 0.056 -08.33
1993 1.670 0.028 -08.32
1994 2.400 0.041 -08.29
1995 2730 0.036 -08.68
1996 3.010 0.04 -08.67
1997 2.930 0.039 -08.67
1998 2780 0.037 -08.67
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1999 2.700 0.036 -98.67
2000 3.110 0.031 -99.00
2001 3.340 0.033 -99.01
2002 2.800 0.028 -99.00
2003 3.080 0.032 -98.96
2004 3.640 0.036 -99.01
2005 3.760 0.028 -99.26
2006 3.810 0.028 -99.27
2007 3.790 0.028 -99.26
2008 3.630 0.027 -99.26

10.1.2 Industrial Processes (NFR2)
2.D.2 Food and drink
The NMVOC emissions in period 192008 were recalculated. Main reason for tais

renewed Guidebook with new emission factors and corrected statistical data. Calculations
were based on Tier 2 method.

NMVOC
Year old, Recal, %
Gg Gg

1990 1.780 1.788 0.5

1991 1.790 1.541 -13.9
1992 1.550 1.097 -29.2
1993 1.830 0.899 -50.9
1994 1.530 0.837 -45.3
1995 1.760 0.839 -52.3
1996 1.520 0.713 -53.1
1997 1.480 0.745 -49.6
1998 1.200 0.742 -38.2
1999 0.770 0.646 -16.1
2000 0.770 0.619 -19.7
2001 0.610 0.650 6.6

2002 0.700 0.715 2.1

2003 0.850 0.734 -13.6
2004 0.920 0.768 -16.5
2005 0.960 0.724 -24.6
2006 0.930 0.779 -16.3
2007 0.960 0.808 -15.8
2008 0.574 0.799 39.3
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10.1.3 Solvent and Other Product Use (NFR 3)
NFR 3.A Paint application

Within NFR 3.A code recalculation of NMVOC emissions has been performed for year 2007
in NFR 3A.1, due to the new NMVOC emissions calculation methodology, which was used
to calculate the NMVOC emissions for the years 12006, 2008 and 2009.

NFR 3.A.2 was updated for the whole time series with the NMVOC emissions from car
repairing in diffuse sarces. For the point sources there was made some corrections in the
NMVOC emissions due to the change of emissions allocation for some activity. The
corrections were made for the years 22008.

Due to the updating and correcting of the data, the avgrageh of the NMVOC emissions
for the years 199Q008 is 336% in relation with the 2010 submission.

NFR 3.B Degreasing and dry cleaning

Additionally to the NMVOC emissions from the point sources, the emissions from the diffuse
sources are included. InAR 3.B.2 NMVOC emissions for the year 1990 were recalculated
due to the new emissions calculation methodology.

Due to the updating and correcting the data, the average growth of the NMVOC emissions for
the years 1992008 is 9095% in relation with the 2D%ubmission.

NFR 3.C Chemical products manufacturing and processing

No recalculations were made. For the years 18318 and 2008 only precision corrections
were made and for the years 2aBD7 NMVOC emissions miscalculations were corrected.
Because othat the average growth of the NMVOC emissions for the years-2088 is 5%

in relation with the 2010 submission.

NFR 3.D Printing, domestic solvent use (other than paint application) and other product
use

Recalculations were made for the NFR 3.D.2 tmehe new methodology and emission
factor. The average growth of the NMVOC emissions for the years-203® is-26.4% in
relation with the 2010 submission.

Recalculated were also emissions for NFR 3.D1 and 3.D.3 for the years 2007 and 2008
because ofne new methodology and emission factors. NMVOC emissions for the years
199062008 are included in the inventory first time.

Due to the updating and recalculating the data, the average growth of the NMVOC emissions

for the NFR 3.D sector for the years 198008 is 168.4% in relation with the 2010
submission.
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Table 10.10. 2011 submission of NMVOC emissions and the difference in relation with the
2010 submission

3.A 3.B 3.Cc 3.D
Year NMVOC, Gg  Difference = NMVOC, Gg  Difference NMVOC, Gg Difference ~ NMVOC, Gg Difference
2010 2011 (%) 2010 2011 (%) 2010 2011 (%) 2010 2011 (%)
1990 1.600 2.331 457 0.030 1.198 38932 0500 0.496 0.8 5070 5418 6.9
1991 1.950 2.748 409 0.040 1.181 28532 0620 0.615 0.7 5180 5.49 6.1
1992 0.640 1.672 1613 0010 1.160  11497.4 0200 0.201 0.6 4.390 4.713 7.4
1993 0480 1.540 220.7 0.010 1.136 112604 0.130 0.135 37 4170 4.481 75
1994 0460 2.323 4050 0.010 1.154 114410 0.140 0.135 3.2 4110 4.462 8.6
1995 0940 3.163 2365 0.010 1.182 117191 0250 0.250 0.2 4.130 4.69 13.7
1996 0.780 3.590 360.3 0.010 1.288 127847 0200 0.197 15  4.040 4772 18.1
1997 0.820 4.006 3885 0.010 1.228 12178.0 0.190  0.192 11 3.990 4.639 16.3
1998 1.200 4.312 259.3 0.020 1.202 5908.3 0.310  0.307 0.9 4150 4.972 19.8
1999 0.890 4.037 3536 0010 1222 121225 0220 0.217 -15 3.610 4.933 36.7
2000 0.460 2.418 4257 0.000 1.190 0.100  0.107 70 3680 4.927 33.9
2001 0.400 2.258 4645 0.010 1.144 113360 0.110 0.113 26 3810 4522 18.7
2002 0.560 2.654 3739 0010 1.174 116391 0150 0.151 0.6 3.810 4.562 19.7
2003 0500 2.779 4557 0.010 1.161 115057 0.130 0.127 2.2 3780 4.398 16.3
2004 0470 3.145 569.2 0.010 1.157  11469.8 0.150 0.184 226 3730 4.094 9.8
2005 0540 3.624 571.1 0.000 1.156 0.090 0.125 39.2 3810 4.186 9.9
2006 0.670 3.705 4530 0.020 1.187 5834.6 0200 0.226 132 3.930 4.832 23.0
2007 0.710 3.610 4085 0.024 1.144 46669 0330 0.384 16,5 3.870 4.768 23.2
2008 0.904 2.642 1922 0.043 1.135 25106 0473  0.468 -1.0 3.657 3.626 0.9
2009 2.126 1.030 0.291 2.400
Trend 19902009 (%)  -8.8 -14.0 -41.4 -55.7
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10.1.4 Agriculture (NFR 4)

NFR 4 B Manure Management

The NH; and TSP emissions in period 192008 and P\, PM; s emissions in period 2000
2008 were recalculated for all activities. Main reason for that was renewed Guidebook with
new emission factors. Calculations were based onlTieethod.

Table 10.11. Cattle dairy(4.B.1.a)

Year NH; TSP PM35 PMig
1990 0.7 -10.3 NR NR
1991 0.7 -8.2 NR NR
1992 0.7 -7.9 NR NR
1993 0.7 9.4 NR NR
1994 0.8 -11.1 NR NR
1995 0.8 -7.4 NR NR
1996 0.7 -8.6 NR NR
1997 -3.0 -10.6 NR NR
1998 4.4 -9.5 NR NR
1999 6.4 -7.8 NR NR
2000 8.2 -9.7 151.1 -9.3
2001 9.9 -6.6 195.8 -7.4
2002 12.0 -7.6 165.9 -16.8
2003 13.7 9.4 168.6 -10.5
2004 15.6 -6.9 168.0 -16.1
2005 17.6 -9.8 159.4 -9.8
2006 19.3 -13.4 149.3 -2.4
2007 13.3 -17.7 136.9 -7.3
2008 19.3 -9.7 160.0 -9.7

Table 10.12. Cattle nordairy (4.B.1.b)

Year NH3 TSP PMg2s PMo
1990 -35.6 -39.5 NR NR
1991 -35.7 -39.3 NR NR
1992 -35.7 -39.9 NR NR
1993 -35.6 -40.0 NR NR
1994 -35.8 -38.4 NR NR
1995 -35.8 -38.4 NR NR
1996 -35.6 -39.1 NR NR
1997 -35.7 -39.9 NR NR
1998 -35.7 -39.0 NR NR
1999 -35.6 -37.6 NR NR
2000 -35.6 -39.9 77.2 -0.9
2001 -7.9 -41.4 111.0 5.1
2002 -9.3 -38.6 121.3 -8.1
2003 -10.8 -39.7 87.2 -0.1
2004 -12.3 -40.8 113.3 6.3
2005 -13.4 -39.3 118.7 -0.9
2006 -15.1 -39.4 118.2 8.7
2007 -19.7 -43.6 120.0 -8.7
2008 -15.1 -39.8 80.8 0.0

194



Table 10.13. Sheep(4.B.3)

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Table 10.14. Horseg4.B.6)

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Old
0.190
0.190
0.170
0.110
0.080
0.070
0.050
0.050
0.040
0.040
0.040
0.040
0.040
0.040
0.050
0.070
0.080
0.110
0.110

ol

0.070
0.060
0.050
0.040
0.040
0.040
0.020
0.030
0.030
0.030
0.030
0.040
0.040
0.050
0.040
0.040
0.040
0.050
0.042

Estonian Informative Inventory Report 2011

Recal

0.196
0.200
0.174
0.117
0.086
0.070
0.055
0.050
0.043
0.043
0.045
0.045
0.047
0.048
0.057
0.073
0.092
0.107
0.115

Recal

0.127
0.115
0.098
0.077
0.074
0.068
0.062
0.062
0.058
0.058
0.062
0.081
0.078
0.086
0.075
0.071
0.073
0.078
0.078

%
3.0
5.2
2.4
6.0
7.6
-0.4
9.8
-0.3
7.8
8.1
12.7
13.4
18.3
20.1
14.8
4.8
15.5
-2.8
4.5

%
81.8
92.4
95.4
92.4
85.0
70.2
210.8
107.2
92.4
92.4
107.2
103.5
96.1
71.7
88.7
77.6
81.3
56.9
85.0
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Table 10.15. Swine(4.B.8)

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NH3
2.6
2.4
2.2
2.6
1.9
2.3
0.7
0.2
0.8
0.9
0.3

-15.0

-21.8
-3.7
5.1
-2.9
-0.1
-0.4
-5.6
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TSP
-42.1
-42.2
-41.4
-40.1
-40.8
-41.5
-28.0
-26.1
-29.4
-31.3
-32.3
-39.9
-35.1
-54.5
-52.0
-53.7
-52.1
-46.3
-39.3

PM;s
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-52.5
-61.4
-58.3
-55.0
-61.2
-60.3
-59.0
-52.7
-56.6

Table 10.16. Laying heng4.B.9.a)

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

NH3

29.4

29.0

28.9
31.0
30.5

28.1
31.5
28.8
30.5
30.0
-44.9
29.1
31.1
29.7
29.3
32.3
31.1
31.4
-17.5

TSP

-54.8
-54.0
-52.7
-55.4
-56.7
-54.7
-58.6
-53.7
-53.1
-56.2
-80.9
-55.6
-54.2
-54.5
-49.2
-54.9
-48.4
-54.2
-710

PMg2s
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-89.6
-76.5
-74.5
-73.9
-76.9
-76.1
-72.7
-83.0
-84.7

PMiq
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-32.2
-39.2
-34.2
-37.2
-38.8
-37.4
-35.4
-31.2
-39.4

PMo
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
-80.8
-60.0
-55.2
-54.1
-54.2
-59.4
-53.6
-51.9
-71.0
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Table 10.17. Broilers(4.B.9.b)

Year NH; TSP PM35 PMiq
1990 -21.2 38.7 NR NR
1991 -21.7 38.9 NR NR
1992 -21.0 38.1 NR NR
1993 -21.6 38.0 NR NR
1994 -21.1 42.3 NR NR
1995 -20.9 41.2 NR NR
1996 -21.4 40.9 NR NR
1997 -21.6 45.6 NR NR
1998 -20.6 36.9 NR NR
1999 -20.7 37.7 NR NR
2000 134.3 319.8 160.9 330.7
2001 -22.2 37.3 -16.8 36.0
2002 -22.4 39.6 -16.9 38.6
2003 -21.2 39.3 -19.8 38.6
2004 -21.6 42.1 -13.9 40.8
2005 -22.4 40.3 -23.5 42.2
2006 -22.1 36.3 -17.3 38.2
2007 -21.5 41.3 -40.0 48.5
2008 5.0 85.9 12.9 85.9

Table 10.18. Other poultry(4.B.9.d)

Year NH3 TSP PMg2s PMo
1990 3.5 -87.4 NR NR
1991 5.2 -87.4 NR NR
1992 -0.1 -88.3 NR NR
1993 2.1 -87.4 NR NR
1994 -0.9 -87.8 NR NR
1995 0.6 -88.6 NR NR
1996 -1.8 -87.3 NR NR
1997 9.9 -88.1 NR NR
1998 0.1 -88.0 NR NR
1999 4.0 -86.5 NR NR
2000 349.6 -35.2 -62.1 -9.3
2001 8.1 -84.4 -93.9 -9.3
2002 22.6 -87.4 -89.7 -9.3
2003 -26.4 -88.2 -93.8 -9.3
2004 1.6 -85.3 -91.4 -9.3
2005 16.4 -83.2 -90.2 -9.3
2006 -6.3 -89.9 -94.1 -9.3
2007 28.2 -90.8 -94.6 -9.3
2008 146.1 -70.5 -82.8 -9.3
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4.D Agricultural Soils
The NH; emissions in period 1992008 and PN emissions in eriod 20062008 were
recalculated for all activities. Main reason for that was renewed Guidebook with new

emission factors. Calculations were based on Taethod.

Table 10.19. Recalculated Nkland PM s emissions from agricultural soils

NH3, Gg PM, s, Gg

Year

old Recal % old Recal %
1990 5.22 6.023 15.4 NR NR NR
1991 4.25 4.902 15.3 NR NR NR
1992 2.84 4.902 72.6 NR NR NR
1993 2.18 2.516 15.4 NR NR NR
1994 1.92 2.190 14.0 NR NR NR
1995 1.38 1.588 151 NR NR NR
1996 1.21 1.391 15.0 NR NR NR
1997 1.49 1.720 15.4 NR NR NR
1998 1.82 2.094 15.1 NR NR NR
1999 1.42 1.671 17.7 NR NR NR

2000 1.63 1.881 15.4 0.080 0.706 782.4
2001 1.43 1.647 15.2 0.060 0.567 845.1
2002 1.22 1.403 15.0 0.060 0.612 919.7
2003 1.69 1.953 15.6 0.052 0.601 1,054.9
2004 1.81 2.086 15.2 0.050 0.631 1,161.4
2005 1.46 1.687 15.5 0.060 0.830 1,284.0
2006 1.65 1.899 151 0.060 0.867 1,345.8
2007 1.82 2.098 15.3 0.060 0.968 1,513.2
2008 2.583 2.978 15.3 0.060 0.745 1,146.8
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11. PROJECTION

On the frame of the draft AN
point and mobile sources by 2
substances and other pollutants by 2010 and.2015

ational program
015nAn are establ
Table 11.1. National emissions ceilings for 2010 and emissions projections for 2010 and

2015

Pollutant N_a_tional emissions Emission projection Emission projection
ceiling for 2010 (Gg) 2010 (Gg) 2015 (Gg)
SO, 100 804 434
NOy 60 386 36.2
NMVOC 49 40.7 417
NH; 29 8.8 7.3
TSP NA 255 233
PM;o NA 17.3 165
PM, s NA 14.8 14.6
Pollutant N_qtional emissions Emission projection Emission projection
ceiling for 2010 (Gg) 2010 (Gg) 2015 (Gg)
Pb, Mg NA 39.1 34.6
Cd, Mg NA 0.6 0.5
Hg, Mg NA 0.6 05
Dioxin, g FTEQ NA 35 3.46
PAHs, Mg NA 121 121

The program develops emission reduction measurements for a different sectors of pollution,
which should be taken f@achievement of thenvironmental objectives.

http://www.envir.ee/orb.aw/class=file/action=preview/id=375957/nec_final020107.pdf

Estoniawill recalculate the emissions projections aiit@plementingthe industial emissions
directive 2010/75/8 into the statdegislation because of the directive statesthe large
combustion plants, whiclre the biggest air polluters in Estonia, more stringent emission
limit values.(Ministry of the Environment)
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ANNEX |

Table 1.Key sources categories for N@missions for 2009, level assessment

NFR code 2009 (Gg) C“'}"(‘J‘t':fi"e

1 A 1 a Public electricity and heat production 10.314 35.56
1 A 3 biii Road transport:, Heavy duty vehicles 4.947 52.61
1 A 3 bi Road transport: Passenger cars 3.924 66.14
1 A 4 cii Agriculture/Forestry/Fishing: Off -road vehicles and other machinery 2.044 73.19
1 A 3 c Railways 1.834 79.51
1 A4bi Residential: Stationary plants 1.554 84.87
1 A 2fi Stationary combustion in maradturing industries and construction: Other 1.333 89.46
1 A 2fii Mobile Combustion in manufacturing industries and construction 0.820 92.29
1 A3 bii Road transport:Light duty vehicles 0.666 94.59
1 A4 ai Commercial / institutional: Stationary 0.344 95.77
1 A 1 ¢ Manufacture of solid fuels and other energy industries 0.319 96.87
1 A 3 dii National navigation (Shipping) 0.297 97.90
1 A 4 aii Commercial / institutional: Mobile 0.280 98.86
1 A 4 ci Agriculture/Forestry/Fishing: Stationary 0.080 99.14
1 A 3 ai (i) International aviation (LTO) 0.075 99.40
1 A4 bii Residential: Household and gardening (mobile) 0.049 99.56
1 B 1 a Fugitive emission from solid fuels: Coal mining and handling 0.034 99.68
2 B 1 Ammonia production 0.025 99.77
2 D 1 Pulp and paper 0.017 99.83
6 C b Industrial waste incineration (d) 0.016 99.88
2 C 1 Iron and steel production 0.008 99.91
1 A 3 b iv Road transport: Mopeds & motorcycles 0.008 99.94
2 A 7 a Quarrying and mining of minerals otheathcoal 0.007 99.96
1 A1 b Petroleum refining 0.004 99.97
1 A 2 b Stationary Combustion in manufacturing industries and construction:

ferrous metals 0.003 99.98
1 A 3 aii (i) Civil aviation (Domestic, LTO) 0.002 99.99
1 B 2 a iv Refining / sbrage 0.001 99.99
1 B 2 c Venting and flaring 0.001 100.00
6 B Wastewater handling 0.000 100.00
1 A 2 a Stationary combustion in manufacturing industries and construction: Iror

steel 0.000 100.00
2 C 5 e Other metal production 0.000 100.00
2 G Other production, consumption, storage, transportation or handling of bulk pro 0.000 100.00
6 C d Cremation 0.000 100.00
2 D 2 Food and drink 0.000 100.00
2 C 3 Aluminum production 0.000 100.00
3 A 2 Industrial coating application 0.000 100.00
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2 C 5 bLead production 0.000 100.00
2 D 3 Wood processing 0.000 100.00
2 B 5 a Other chemical industry 0.000 100.00

Table 2.Key sources categories for NMVQ@nissions for 2009, level assessment

NFR code 2009 Cumulative

(Gg) Total

1 A 4 bi Residential: Stationary plants 17.116 47.17
1 A3bi Road transport: Passenger cars 2.456 53.94
3 A 1 Decorative coating application 1.503 58.09
1 A 1 c Manufacture of solid fuels and other energy industries 1.429 62.02
3 D 2 Domestic solvent use atuding fungicides 1.340 65.72
4 B 1 a Cattle dairy 1.315 69.34
1 B 2 a v Distribution of oil products 1.266 72.83
4 B 1 b Cattle nondairy 1.021 75.65
3 B 1 Degreasing 1.008 78.42
4 B 8 Swine 0.903 80.91
3 D 3 Other product use 0.831 83.20
2 D 2 Fod and drink 0.747 85.26
3 A 2 Industrial coating application 0.623 86.97
1 A 2 fi Stationary combustion in manufacturing industries and construction: Other 0.605 88.64
1 A4 bii Residential: Household and gardening (mobile) 0.520 90.07
1 A3bv Road transport: Gasoline evaporation 0.464 91.35
1 A 1 a Public electricity and heat production 0.422 92.52
1 B 2 a iv Refining / storage 0.398 93.61
3 C Chemical products 0.291 94.41
1 A3 biii Road transport:, Heavy duty vehicles 0.263 95.14
3 D1 Printing 0.229 95.77
1 A 4 aii Commercial / institutional: Mobile 0.216 96.37
4 B 9 a Laying hens 0.199 96.92
1 A 4 cii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery 0.196 97.46
1 A 3 c Railways 0.163 97.91
4 B 9 b Broilers 0.110 98.21
1 A3bii Road transport:Light duty vehicles 0.109 98.51
1 A 2 fii Mobile Combustion in manufacturing industries and construction 0.085 98.74
1 A 3 dii National navigation (Shipping) 0.057 98.90
2 B 5 b Storage, handling and transprchemical products 0.046 99.03
1 A3 biv Road transport: Mopeds & motorcycles 0.041 99.14
4 B 9 d Other poultry 0.040 99.25
1 A 4 ai Commercial / institutional: Stationary 0.038 99.35
2 G Other production, consumption, storage, transportatitvamaling of bulk product:

(Please specify the sources included/excluded in the notes column to the right) 0.025 99.42
6 A Solid waste disposal on land 0.024 99.49
3 B 2 Dry cleaning 0.022 99.55
2 B 5 a Other chemical industry 0.022 99.61
1 A 4 c i Agiiculture/Forestry/Fishing: Stationary 0.018 99.66
1 B 2 b Natural gas 0.018 99.71
4 B 3 Sheep 0.016 99.75
4 B 6 Horses 0.016 99.80
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2 A 6 Road paving with asphalt 0.016
2 D 1 Pulp and paper 0.012
6 C d Cremation 0.010
2 D 3 Wood preessing 0.009
1 A3 ai (i) International aviation (LTO) 0.008
6 B Wastewater handling 0.005
2 C 1 Iron and steel production 0.004
6 D Other waste(e) 0.004
1 A 3 aii (i) Civil aviation (Domestic, LTO) 0.002
1 B 2c Venting and flaring 0.002
6 C b Industrial waste incineration (d) 0.001
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro

steel 0.001
2 B 1 Ammonia production 0.001
1 A1 b Petroleum refing 0.000
1 A 2 b Stationary Combustion in manufacturing industries and construction:

ferrous metals 0.000
2 C 5 e Other metal production 0.000
2 F Consumption of POPs and heavy metals (e.g. electricial and scientific eqlipme 0.000
1 B 1 a Fugitive emission from solid fuels: Coal mining and handling 0.000
2 C 3 Aluminum production 0.000
4 D 1 a Synthetic Nertilizers 0.000

Table 3.Key sources categories for g€missions for 2009, level assment

2009
NFR code (Ga)

1 A 1 a Public electricity and heat production 48.527
1 A 2 fi Stationary combustion in manufacturing industries and construction: Other 4.817
1 A 1 ¢ Manufacture of solid fuels and other energiustries 0.611
1 A4 bi Residential: Stationary plants 0.402
1 A 4 ai Commercial / institutional: Stationary 0.219
1 A 3 c Railways 0.050
1 A 3 d ii National navigation (Shipping) 0.032
2 D 1 Pulp and paper 0.024
1 A 4 cii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery 0.022
1 A 2 b Stationary Combustion in manufacturing industries and construction:

ferrous metals 0.022
1 A 4 c i Agriculture/Forestry/Fishing: Stationary 0.019
6 C b Industrial waste incineration (d) 0.017
1 B 1 a Fugitive emission from solid fuels: Coal mining and handling 0.014
1 B 2 aiv Refining / storage 0.011
1 A 3 ai (i) International aviation (LTO) 0.007
1 A3 bi Road transport: Passenger cars 0.007
1 A3 biii Road transport:, Heavy duty vehicles 0.003
1 B 2 c Venting and flaring 0.001
1 A3bii Road transport:Light duty vehicles 0.001
3 D 3 Other product use 0.001

99.84
99.87
99.90
99.92
99.94
99.96
99.97
99.98
99.99
99.99
99.99

100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

Cumulative
Total

88.53
97.32
98.43
99.17
99.57
99.66
99.72
99.76
99.80

99.84
99.88
99.91
99.93
99.95
99.97
99.98
99.99
99.99
99.99
99.99
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2 G Oter production, consumption, storage, transportation or handling of bulk prc
(Please specify the sources included/excluded in the notes column to the right)

2 A 7 a Quarrying and mining of minerals other than coal

1 A 2 f ii Mobile Combustion in manufacturing industries and construction
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro
steel

1 A 3 aii (i) Civil aviation (Domestic, LTO)

2 B 1 Ammoniagproduction

1 A 4 aii Commercial / institutional: Mobile

6 B Wastewater handling

3 C Chemical products

1 A4 bii Residential: Household and gardening (mobile)
6 C d Cremation

2 C 1 Iron and steel production

2 D 3 Wood processing

2 B 5 a Other chemical industry

2 D 2 Food and drink

2 C 5 b Lead production

1 A1 b Petroleum refining

1 A3 biv Road transport: Mopeds & motorcycles

2 B 5 b Storage, handling and transport of chemical products
6 D Other waste(e)

0.001
0.001
0.001

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Table 4.Key sources categories for Nemissions for 2009, level assessment

NFR code

4 B 1 a Cattle dairy

4 D 1 a Synthetic Nfertilizers

4 B 1 b Cattle nondairy

4 B 8 Swine

4 B 9 a Laying hens

4 B 9 b Broilers

1A3bi Road transpbrPassenger cars
4 B 3 Sheep

1 B 1 a Fugitive emission from solid fuels: Coal mining and handling
4 B 6 Horses

1 A4 bi Residential: Stationary plants
2 C 5 b Lead production

4 B 9 d Other poultry

2 B 5 a Other chemical industry

1 A3bii Road transport:Light duty vehicles
2 G Other production, consumption, storage, transportation or handling of bulk pr
(Please specify the souscancluded/excluded in the notes column to the right)

1 A 4 c i Agriculture/Forestry/Fishing: Stationary

2009

(Go)
3.288
2.296
1.675
1.311
0.319
0.243
0.219
0.113
0.089
0.080
0.069
0.066
0.042
0.008
0.005

0.005
0.004

99.99
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Cumulative
Total

33.40
56.72
73.74
87.05
90.29
92.76
94.99
96.13
97.04
97.85
98.55
99.23
99.65
99.74
99.79

99.84
99.88
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2 B 1 Ammonia production 0.003
1 A3 biii Road transport:, Heavy duty vehicles 0.002
6 C d Cremation 0.002
3 C Chemical products 0.001
6 B Wastewater handling 0.001
2 B 5 b Storage, handling and transport of chemical products 0.001
1 A 2 fi Stationary combustion in manufacturing industries and construction: Other 0.001
1 A 4cii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery 0.000
2 F Consumption of POPs and heavy metals éegtricaland scientific equipment) 0.000
1 A 1 ¢ Manufacture of solid fuels and other energy industries 0.000
1 A 3 ¢ Railways 0.000
2 C 1 Iron and steel production 0.000
1 A 2 fii Mobile Combustion in manufacturing industries and construction 0.000
6 D Other waste(e) 0.000
6 C b Industrial waste incineration (d) 0.000
1 A4 aii Commercial / institutional: Mobile 0.000
2 C 5 e Other metal production 0.000
1 A 3 d ii National navigation (Shipping) 0.000
6 A Solid waste disposal on land 0.000
1 A3 biv Road transport: Mopeds & motorcycles 0.000
3 D 3 Other product use 0.000
1 A4 bii Residential: Household and gardening (mobile) 0.000
3 A 2 Industrial coating application 0.000
1 A 1 a Public electricity and heat production 0.000
1 A1 b Petroleum rafing 0.000
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro

steel 0.000
1 A 2 b Stationary Combustion in manufacturing industries and construction:

ferrous metals 0.000
1 A 4 ai Commercial ihstitutional: Stationary 0.000
1 B 2 c Venting and flaring 0.000

Table 5 Key sources categories for Byemissions for 2009, level assessment

2009

NFR code (Gg)
1 A4bi Residential: Stationary plants 12.221
1 A 1 a Public electricity and heat production 2.892
1 A 2 fi Stationary combustion in manufacturing industries and construction: Othe 1.584
1 A 4 ai Commercial / institutional: Stationary 0.332
1 A 1 c Manufacture of solid fuelsd other energy industries 0.305
1 A3bi Road transport: Passenger cars 0.163
1 A3biii Road transport:, Heavy duty vehicles 0.112
1 A 4 ci Agriculture/Forestry/Fishing: Stationary 0.108
1 A 4 cii Agriculture/Forestrfishing: Offroad vehicles and other machinery 0.101

99.91
99.92
99.94
99.95
99.96
99.97
99.98
99.98
99.98
99.9
99.99
99.99
99.99
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00

100.00
100.00
100.00

Cumulative
Total

65.93
81.52
90.07
91.86
93.50
94.38
94.99
95.57
96.12
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1 A3 bvi Road transport: Automobile tyre and brake wear
1 A3bii Road transport:Light duty vehicles

2 A 7 a Quarrying and mining of minerals other than coal

1 B 2 a iv Refining / storage

1 A 2 fii Mobile Combustion in manufacturing industries and construction
2 D 1 Pulp and paper

1 A 3 c Railways

1 A3 bvii Road transport: Automobile road abrasio

1 A 3 d ii National navigation (Shipping)

4 D 1 a Synthetic Nertilizers

2 D 2 Food and drink

2 D 3 Wood processing

4 B 1 a Cattle dairy

4 B 1 b Cattle nowlairy

1 A 4 aii Commercial / institutional: Mobile
2 G Other production, consumption, storage, transportation or handling of
products (Please specify the sources included/excluded in the notes column to th

2 C 1 Iron andtgel production

4 B 8 Swine

1 A4 bii Residential: Household and gardening (mobile)
1 B 1 a Fugitive emission from solid fuels: Coal mining and handling
2 A7 b Construction and demolition

2 B 5 a Other chemical industry

4 B 9 b Broilers

2 A 3 Limestone and dolomite use

4 B 9 a Laying hens

2 C 5 e Other metal production

2 A 1 Cement production

4 B 6 Horses

1 A3 ai (i) International aviation (LTO)

2 C 3 Aluminum production

1 A3biv Road transport: Mopeds & motorcycles

2 B 5 b Storage, handling and transport of chemical product
1 A 2 a Stationary @mbustion in manufacturing industries and construction: lron
steel

2 A 2 Lime production

4 B 9 d Other poultry
1 A 2 b Stationary Combustion in manufacturing industries and construction:
ferrous metals

2 A7 d Other Mineral products

2 C 5 a Copper production

2 C 5 d Zinc production

2 C 5 b Lead production

1 A 3 aii (i) Civil aviation (Domestic, LTO)
1 A 1 b Petroleum refinig

0.085
0.056
0.04
0.053
0.052
0.048
0.048
0.047
0.035
0.026
0.026
0.024
0.022
0.022
0.021

0.019
0.016
0.012
0.010
0.009
0.009
0.009
0.008
0.003
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000

0.000
0.000
0.000

0.00
0.000
0.000
0.000
0.000
0.000
0.000

96.58
96.88
97.17
97.46
97.74
98.00
98.26
98.51
98.70
98.84
98.98
990.11
99.23
99.35
99.46

99.56
99.64
99.71
99.76
99.81
99.86
99.91
99.95
99.96
99.97
99.97
99.98
99.98
99.99
99.99
99.99
99.99

100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
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1 B 2 ¢ Venting and flaring 0.000
2 B 1 Ammonia production 0.000
3 A 2 Industrial coating application 0.000
6 A Solid waste disposal on land 0.000
6 B Wastewater handling 0.000
6 C b Industrial wastincineration (d) 0.000
6 C d Cremation 0.000
6 D Other waste(e) 0.000

Table 6. Key sources categories for Ridmissions for 2009, level assessment

2009
NFR code (Ga)

1 A4bi Residential: Stationary plants 12.221
1 A 1 a Public electricity and heat production 5.197
1 A 2 f i Stationary combustion in manufacturing industries and construction:

Other 2.173
4 D 1 a Synthetic Nertilizers 0.674
1 A 1 ¢ Manufacture of solid fuels anther energy industries 0.606
1 A 4 ai Commercial / institutional: Stationary 0.406
1 A3bi Road transport: Passenger cars 0.163
2 A 7 a Quarrying and mining of minerals other than coal 0.162
2 D 1 Pulp and paper 0.161
1 A3 bvi Road transport: Automobile tyre and brake wear 0.159
1 A 4 ci Agriculture/Forestry/Fishing: Stationary 0.115
1 A3 biii Road transport:, Heavy duty vehicles 0.112
1 A 4 cii Agriculture/Forestry/Fishing: Offoad velicles and other machinery 0.101
1 B 1 a Fugitive emission from solid fuels: Coal mining and handling 0.092
2 A 7 b Construction and demolition 0.090
1 A3 bvii Road transport: Automobile road abrasion 0.086
4 B 8 Swine 0.077
2 D 3 Wood processing 0.072
1 B 2 aiv Refining / storage 0.065
4 B 9 b Broilers 0.057
1 A3bii Road transport:Light duty vehicles 0.056
2 G Other production, consumption, storage, transportation or handling girodilcts 0.055
4 B 1 b Cattle nomairy 0.055
1 A 2 fii Mobile Combustion in manufacturing industries and construction 0.052
1 A 3 c Railways 0.050
1 A 3 dii National navigation (Shipping) 0.035
4 B 1 a Cattle dairy 0.035
2 B 5 a Other chemical industry 0.026
1 A 4 aii Commercial / institutional: Mobile 0.021
2 C 1 Iron and steel production 0.020

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Cumulative
Total

52.58
74.93

84.28
87.18
89.79
91.54
92.24
92.93
93.63
94.31
94.80
95.29
95.72
96.12
96.50
96.87
97.21
97.52
97.80
98.04
98.29
98.53
98.76
98.99
99.20
99.36
99.51
99.62
99.71
99.79
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4 B 9 a Laying hens 0.011
1 A4 bii Residential: Household and gardening (mobile) 0.010
2 A 3 Limestone and dolomite use 0.008
2 D 2 Food and drink 0.008
2 A 1 Cement production 0.002
4 B 9 d Other poultry 0.001
2 B 5 b Storage, handling and transport of chemical products 0.001
2 C 5 e Other metal pdoiction 0.001
4 B 6 Horses 0.001
2 A 2 Lime production 0.001
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro

steel 0.001
2 C 3 Aluminum production 0.001
1 A 3 ai (i) International aation (LTO) 0.001
1 A3 biv Road transport: Mopeds & motorcycles 0.001
2 A 7 d Other Mineral products 0.000
1 A 2 b Stationary Combustion in manufacturing industries and construction:

ferrous metals 0.000
2 C 5 a Coper production 0.000
2 C 5 d Zinc production 0.000
2 C 5 b Lead production 0.000
3 A 2 Industrial coating application 0.000
1 A 3 aii (i) Civil aviation (Domestic, LTO) 0.000
1 A1 b Petroleum refining 0.000
1 B 2 c Venting and flaring 0.000
2 B 1 Ammonia production 0.000
6 A Solid waste disposal on land 0.000
6 B Wastewater handling 0.000
6 C b Industrial waste incineration (d) 0.000
6 C d Cremation 0.000
6 D Other waste(e) 0.000

Table 7. Key sources categories for T8missions for 2009, level assessment

2009
NFR code (Ga)
1 A4bi Residential: Stationary plants 13.966
1 A 1 a Public electricity and heat production 6.544
1 A 2 f i Stationary combustion in manufacturing industries and construction:
Other 3.070
1 A 1 c Manufacture of solid fuels and other energy industries 0.845
1 A 4 aiCommercial / institutional: Stationary 0.612
2 A 7 a Quarryig and mining of minerals other than coal 0.494
2 D 1 Pulp and paper 0.223
2 D 3 Wood processing 0.219

99.84
99.88
99.92
99.95
99.96
99.97
99.97
99.98
99.98
99.99

99.99
99.99
100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Cumulative
Total

49.58
72.81

83.72
86.72
88.89
90.64
91.43
92.21
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1 B 1 a Fugitive emission from solid fuels: Coal mining and handling

2 A 7 b Construction and demolition

4B 8 Swine

1 A3 bvii Road transport: Automobile road abrasion

2 G Other production, consumption, storage, transportation or handling of bulk pror
1 A3bi Road transport: Passenger cars

4 B 9 bBroilers

1 A 4 c i Agriculture/Forestry/Fishing: Stationary

1 A3 biii Road transport:, Heavy duty vehicles

1 A 4 cii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery
2 B 5 a Othechemical industry

1 B 2 aiv Refining / storage

4 B 1 a Cattle dairy

4 B 1 b Cattle nowairy

1 A3bii Road transport:Light duty vehicles

1 A 3 c Railways

1 A 2 fii Mobile Combustion in manufacturing industries and construction
1 A 3 d ii National navigation (Shipping)

2 C 1 Iron and steel production

2 A 3 Limestone and dolomite use

4 B 9 a Laying hens

2 D 2 Feod and drink

1 A 4 aii Commercial / institutional: Mobile

1 A4 bii Residential: Household and gardening (mobile)

3 A 2 Industrial coating application

2 A 1 Cement production

3 D 3 Other poduct use

3 C Chemical products

2 B 5 b Storage, handling and transport of chemical products

4 B 9 d Other poultry

2 A 2 Lime production
1 A 2 a Stationary combustion in manufacturing indestand construction: lron an
steel

3 D 1 Printing

2 C 5 e Other metal production
1 A 2 b Stationary Combustion in manufacturing industries and construction:
ferrous metals

2 C 3 Aluminum production

2 A 7 d Other Mineral products

3 B 1 Degreasing

1 B 2 c Venting and flaring

1 A 3 ai (i) International aviation (LTO)

1 A3 biv Road transport: Mopeds & motorcycles
6 C bindustrial waste incineration (d)

2 C 5 a Copper production

0.188
0.179
0.172
0.171
0.169
0.163
0.127
0.122
0.112
0.101
0.079
0.079
0.077
0.074
0.056
0.053
0.052
0.035
0.032
0.025
0.025
0.023
0.021
0.010
0.008
0.007
0.006
0.005
0.004
0.003
0.002

0.002
0.002
0.002

0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000

92.88
93.51
94.12
94.73
95.33
95.91
96.36
96.79
97.19
97.55
97.83
98.11
98.39
98.65
98.85
99.04
99.22
99.35
99.46
99.55
99.64
99.72
99.80
99.83
99.86
99.88
99.91
99.92
99.94
99.95
99.95

99.96
99.97
99.98

99.98
99.99
99.99
99.99
99.99
100.00
100.00
100.00
100.00

208



Estonian Informative Inventory Report 2011

2 C 5d Zinc production

6 C d Cremation

2 C 5 b Lead production

6 A Solid waste disposal on land

1 A 3 aii () Civil aviation (Domestic, LTO)
1 A1 b Petroleum refining

2 B 1 Ammonia production

6 B Wastewater handling

6 D Other waste(e)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Table 8 Key sources categories for @missions for 209, level assessment

NFR code

1 A4 bi Residential: Stationary plants

1 A3bi Road transport: Passenger cars

1 A 1 ¢ Manufacture of solid fuels and other energy industries

1 A 1 aPublic electricity and heat production

1 A 2 fi Stationary combustion in manufacturing industries and construction: Other
1 A4 bii Residential: Household and gardening (mobile)

1 A3 biii Road transport:, Hegwuty vehicles

1 A3bii Road transport:Light duty vehicles

1 A 4 ai Commercial / institutional: Stationary

1 A 4 cii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery
1 A 4 aiiiCommercial / institutional: Mobile

1 A3 biv Road transport: Mopeds & motorcycles

1 A 3 c Railways

2 B 5 a Other chemical industry

1 A 2 fii Mobile Combustion in manufacturing industries and constmct

1 A 4 c i Agriculture/Forestry/Fishing: Stationary

1 A 3 d ii National navigation (Shipping)

1 B 1 a Fugitive emission from solid fuels: Coal mining and handling

1 A 3 ai (i) International aviatiorLTO)
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro
steel

1 A 3 aii (i) Civil aviation (Domestic, LTO)

2 D 1 Pulp and paper

6 A Solid waste disposal on land

1 B 2 aiv Refining / storage

2 G Other production, consumption, storage, transportation or handling of bulk proi
6 C b Industrial waste incineration (d)

2 C 1 Iron and steel production

6 B Wase-water handling

2 A 7 a Quarrying and mining of minerals other than coal

2009
(Go)
106.904
21.734
19.552
5.400
5.172
2.792
1.119
1.059
0.939
0.638
0.570
0.485
0.375
0.364
0.269
0.244
0.154
0.152
0.089

0.064
0.043
0.026
0.024
0.015
0.015
0.013
0.012
0.006
0.006

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Cumulative
Total

63.54
76.46
88.08
91.29
94.36
96.02
96.69
97.32
97.88
98.25
98.59
98.88
99.10
99.32
99.48
99.63
99.72
99.81
99.86

99.90
99.92
99.94
99.95
99.96
99.97
99.98
99.99
99.99
99.99
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1 A 2 b Stationary Combustion in manufacturing industries and construction:
ferrous metals

1 A 1 b Petroleum refining

3 C Clemical products

2 D 2 Food and drink

1 B 2 c Venting and flaring

2 C 5 e Other metal production

2 B 1 Ammonia production

6 C d Cremation

2 C 3 Aluminum production

3 A 2 Industrial coating application
6 D Other waste(e)

0.004
0.003
0.002
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000

Table 9. Key sources categories for Bmissions for 2009, level assessment

NFR code

1 A 1 a Public electricity and heat production

1 A3bi Road transport: Passenger cars
1 A 2 f i Stationary combustion in manufacturing industries and construction: |
(Please specify in your IIR)

1 A4 bi Residential: Stationary plants
1 A3 bvi Road transport: Automobile tyre and brake wear

1 A 4 ai Commercial / institutional: Stationary
1 A 2 b Stationary Combustion in manufacturing industries and construction:
ferrous metals

1A3bii Road trarmort:Light duty vehicles

1 A 4 ci Agriculture/Forestry/Fishing: Stationary

1 A 1 ¢ Manufacture of solid fuels and other energy industries
1 A4 bii Residential: Household and gardening (mobile)

2 C 5 bLead production
1 A 2 f ii Mobile Combustion in manufacturing industries and construction: (Pl
specify in your IIR)

1 A 4 aii Commercial / institutional: Mobile

1 A 2 a Stationary combustion in manufacturingusities and construction: Iron ar
steel

2 C 5 e Other metal production (Please specify the sources included/excluded
notes column to the right)

3 B 1 Degreasing

3 D 3 Other product use

1 A 1 bPetroleum refining

1 A3 biii Road transport:, Heavy duty vehicles

1 A3 biv Road transport: Mopeds & motorcycles

1 A 3 c Railways

1 A 4 c i Agriculture/Forestry/Fishing: Offoad vehicles andther machinery
1 B 1 a Fugitive emission from solid fuels: Coal mining and handling

2 C 1 Iron and steel production

6 C b Industrial waste incineration (d)

2009

(Mg)

25.093
0.827

0.749
0.723
0.216
0.124

0.099
0.037
0.024
0.022
0.020
0.005

0.005
0.004

0.001

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Cumulative
Total

89.78
92.74

95.42
98.00
98.78
99.22

99.57
99.71
99.79
99.87
99.94
99.96

99.98
99.99

100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
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Table 10 Key sources categories for @dhissions for 2009, level assessment
2009 Cumulative

NFR code (Mg) Total

1 A 1 a Public electricity and heat production 0.425 88.85
1 A 2 fi Stationary combustion in manufacturing industries and construction:

(Please specify in your IIR) 0.021 9330
1 A4bi Residential: Stationary plants 0.018 97.05
1 A3bi Road transport: Passenger cars 0.004 97.90
1 A 4 ai Commercial / institutional: Stationary 0.004 98.74
1 A3 biii Road transport:, Heavy duty vehicles 0.002 99.09
1 A3bvi Rad transport: Automobile tyre and brake wear 0.001 99.30
1 A 1 ¢ Manufacture of solid fuels and other energy industries 0.001 99.47
1 A 4 cii Agriculture/Forestry/Fishing: Offoad vehicles and other machinery 0.001 99.60
1 A3bii Road transportiftht duty vehicles 0.001 99.71
1 A 4 ci Agriculture/Forestry/Fishing: Stationary 0.001 99.83
1 A 3 c Railways 0.000 99.90
1 A 2 f ii Mobile Combustion in manufacturing industries and construction: (P!

specify in your IIR) 0.000 99.95
1 A 4 aii Conmercial / institutional: Mobile 0.000 99.97
1 A 3 d ii National navigation (Shipping) 0.000 99.99
1 A4bii Residential: Household and gardening (mobile) 0.000 100.00
1 A3biv Road transport: Mopeds & motorcycles 0.000 100.00
1 A1 b Petroleumefining 0.000 100.00
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro

steel 0.000 100.00
1 A 2 b Stationary Combustion in manufacturing industries and construction:

ferrous metals 0.000 100.00
1 B 1 a Fugitive engision from solid fuels: Coal mining and handling 0.000 100.00
2 C 1 Iron and steel production 0.000 100.00
6 C b Industrial waste incineration (d) 0.000 100.00

Table 11 Key sources categories for Hg emissions for 2009, level assessment

2009 Cumulative

NFR code (Mg) Total

1 A 1 a Public electricity and heat production 0.417 94.06
1 A4bi Residential: Stationary plants 0.019 98.34
1 A 2 f i Stationary combustion in manufacturing industries and construction: |

(Please specify in your IIR) 0.006 99.64
1 A 4 aiCommercial / institutional: Stationary 0.001 99.83
1 A 1 c Manufacture of solid fuels and other energy industries 0.001 99.99
1 A 4 c i Agriculture/Forestry/Fishing: Stationary 0.000 100.00
1 A1 b Petroleum refining 0.000 100.00
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro

steel 0.000 100.00
1 A 2 b Stationary Combustion in manufacturing industries and construction: 0.000 100.00
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ferrous metals

1 A 3 ¢ Railways 0.000 100.00
1 B 1 a Fugitve emission from solid fuels: Coal mining and handling 0.000 100.00
2 C 1 Iron and steel production 0.000 100.00
6 C b Industrial waste incineration (d) 0.000 100.00

Table 12 Key sources categories for PCB emissions for 2009, level assessment
2009  Cumulative

NFR code (Kg) Total

1 A 1 a Public electricity and heat production 35.599 82.41
1 A4bi Residential: Stationary plants 6.680 97.87
1 A 2 f i Stationary combustion in manufacturing industries and construction: |

(Please specify igour IIR) 0.645 99.36
1 A 4 ai Commercial / institutional: Stationary 0.172 99.76
1 A 4 ci Agriculture/Forestry/Fishing: Stationary 0.041 99.86
1 A 1 c Manufacture of solid fuels and other energy industries 0.037 99.94
1 A 2 a Stationary combustion imanufacturing industries and construction: lron

steel 0.026 100.00
1 A1 b Petroleum refining 0.000 100.00
6 C b Industrial waste incineration (d) 0.000 100.00

Table 13 Key sources categories for PCDD/PCDF emissions for 2009, level assessment
2009 (g Cumulative

NER @eee I-Teq) Total

1 A 1 a Public electricity and heat production 2.167 44.54
1 A4bi Residential: Stationary plants 1.750 80.52
6 C b Industrial waste incineration (d) 0.508 90.96
1 A 2 fi Stationary combustion in manufadhg industries and construction: Othe 0.169 94.44
1A3bi Road transport: Passenger cars 0.138 97.27
6 C a Clinical wasteincineration (d) 0.074 98.80
1 A 4 ai Commercial / institutional: Stationary 0.024 99.29
1 A 1 ¢ Manufacture of solid fuelsd other energy industries 0.017 99.65
1 A3 biii Road transport:, Heavy duty vehicles 0.009 99.83
1 A3bii Road transport:Light duty vehicles 0.005 99.92
1 A 4 c i Agriculture/Forestry/Fishing: Stationary 0.002 99.96
1 A 2 a Stationary combush in manufacturing industries and construction: Iron i

steel 0.001 99.98
1 A3biv Road transport: Mopeds & motorcycles 0.001 100.00
1 A 1 b Petroleum refining 0.000 100.00
1 A 3 ¢ Railways 0.000 100.00
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Table 14 Key sources categories for P& emissions for 2009, level assessment

NFR code 2009 (Mg) C“r}‘gt':fi"e
1 A4bi Residential: Stationary plants 12.313 81.69
1 A 1 a Public electricity and heat production 1.853 93.99
1 A 2 fi Stationary combustion in manufacturing industries @struction; Other 0.634 98.20
1 A 4 ai Commercial / institutional: Stationary 0.125 99.02
1 A 1 ¢ Manufacture of solid fuels and other energy industries 0.067 99.47
1 A 4 c i Agriculture/Forestry/Fishing: Stationary 0.024 99.63
1 A3bi Road trasport: Passenger cars 0.022 99.78
1 A3 biii Road transport:, Heavy duty vehicles 0.011 99.85
1 A 2 a Stationary combustion in manufacturing industries and construction: Iro
steel 0.005 99.89
1 A 4 cii Agriculture/Forestry/Fishing: Offoad véicles and other machinery 0.005 99.92
1 A3bii Road transport:Light duty vehicles 0.004 99.95
1 A 3 c Railways 0.004 99.97
1 A 2 fii Mobile Combustion in manufacturing industries and construction 0.002 99.99
1 A 4 aii Commercial / institutionaMobile 0.001 99.99
1 A 3 d ii National navigation (Shipping) 0.001 100.00
1 A4 bii Residential: Household and gardening (mobile) 0.000 100.00
1 A3 biv Road transport: Mopeds & motorcycles 0,000 100.00
1 A1 b Petroleum refining 0,000 100.00
6 C b Industrial waste incineration (d) 0,000 100.00
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