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3.1. Trends in emissions
3.1.1. NOx
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Figure 3.1 The dynamics of NOx emissions from the ‘Energy’ Sector over the period 1990-2014, kt.

В 2014 году выбросы NOx от сектора 1А составили 24,6 kt . Основными источниками выбросов NOx в энергетическом секторе являются следующие категории:
1.A.3.b-12,2 kt- 49,59% от общих выбросов NOx от энергетического сектора; 
1.А.1 - 6,7 kt - 27,26% ,

 1.А.4.b - 2,02 kt ,- 8,20% от общих выбросов NOx  в энергетике. 
NOx emissions from the sector 1A total  - 24,6 kt in 2014. The main sources of NOx emissions are the following categories of the total NOx emissions from the energy sector:

1.A.3.b-12,2 kt- 49,59%;

1.A.1 - 6,7 kt - 27,26%,

  1.A.4.b - 2,02 kt, - 8,20%/.
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Figure 3.2 Share of different categories in the overall NOx emissions from the ‘Energy’ Sector over the period 1990-2014, %.
3.1.2.NMVOC 
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Figure 3.3 The dynamics of NMVOC emissions from the ‘Energy’ Sector over the period 1990-2014, kt.
NMVOC emissions from sector 1A amounted to 10,99 kt in 2014. The main sources of NMVOC emissions are the following categories in the energy sector:

1.A.4.b -7,37 kt- 67,03% of the total NMVOC emissions from sector1;

1.A.3.b - 2,61 kt - 23,71% of the total NMVOC emissions in the energy sector.
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Figure 3.4 Share of different categories in the overall NMVOC emissions from the ‘Energy’ Sector over the period 1990-2014 %.
3.1.3. SОx
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Figure 3.5 The dynamics of SOx emissions from the ‘Energy’ Sector over the period 1990-2014, kt.

SOx emissions from the sector amounted 1A 8,78 kt in 2014. The main sources of SOx emissions are the following categories of total SOx emissions from the energy sector:

1.A.1 -4,32kt- 49,21%;

1.A.4.b - 1,9 kt - 21,65%,

  1.A.2- 1,68 kt - 19,17%.
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Figure 3.6 Share of different categories in the overall SOx emissions from the ‘Energy’ Sector over the period 1990-2014, %.
3.1.4. NH3
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Figure 3.7 The dynamics of NH3 emissions from the ‘Energy’ Sector over the period 1990-2014 kt.

NH3 emissions from the sector amounted to 0.95 kt in 2014. The main sources of NH3 emissions in the total NH3 emissions from the total NH3 in energy sector:

1.A.4.b-0,76kt- 79,9%;

1.A.3.b -0,17kt, - 17,94%.

The jump in NH3 emissions and other pollutants in 2014 due to an increase of nearly 3 times the count of burnt  biomass  in sector 1.A.4.b.
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Figure 3.8 Share of different categories in the overall NH3emissions from the ‘Energy’ Sector over the period 1990-2014, %.
3.1.5. PM
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Figure 3.9 The dynamics of PM2.5 emissions from the ‘Energy’ Sector over the period 1990-2014 and share among source categories, kt.

PM2.5 emissions from the sector amounted 1A 9,77 kt in 2014. The main sources of PM2.5 emissions in the energy sector  is 1.A.4.b - 8,72 kt, - 89,3% of the total PM2.5 emissions in the energy sector.
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Figure 3.10 Share of different categories in the overall  PM2,5 emissions from the ‘Energy’ Sector over the period 1990-2014 and share among source categories, kt.

3.1.6. CO
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Figure 3.11 The dynamics of CO emissions from the ‘Energy’ Sector over the period 1990-2014 and share among source categories, kt.

CO emissions from the sectors 1a amounted to 77,87 kt in 2014,. The following categories are the main sources of CO emissions in the energy sector:

1.A.4.b -51,9 kt- 66,65% of the total CO emissions from the energy sector;

1.A.3.b - 19,9 kt, - 25,6% of total CO emissions in the energy sector.
[image: image13.png]CO emissions Energy Sector 1990-2014, %
100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

0%

S & S S
LA AP

o
o
K

AR P S B T )
LA % & & &
A R

W1A1 E1A2 W 1A3aii W1A3b m1A3c W 1A3d @1Ad4a H1Adb D 1A4c H1A5a




.

Figure 3.12 Share of different categories in the overall CO emissions from the ‘Energy’ Sector over the period 1990-2014, %.
3.1.2. Key categories
Table 3.1 Key categories

	NFR category code
	1A1
	1A2
	1A3bi
	1A3bii
	1A3biii
	1A4a
	1A4b
	1A4c

	NOx
	27,26
	4,23
	8,29
	7,31
	34,00
	3,26
	8,20
	5,50

	NMVOC 
	1,57
	3,06
	13,00
	6,35
	4,37
	3,49
	67,03
	0,74

	SOx
	49,21
	19,17
	 
	 
	 
	8,25
	21,65
	1,59

	NH3
	 
	0,11
	14,52
	3,08
	0,34
	1,92
	79,85
	0,17

	PM2.5
	1,66
	2,22
	0,72
	1,35
	2,40
	1,67
	89,22
	0,62

	PM10
	1,99
	2,32
	0,70
	1,31
	2,33
	1,70
	88,90
	0,60

	TSP
	2,23
	2,32
	0,66
	1,24
	2,21
	1,70
	88,92
	0,58

	BC
	25,70
	9,40
	 
	 
	 
	8,52
	33,73
	21,76

	CO
	3,25
	2,51
	14,74
	8,40
	2,45
	1,57
	66,65
	0,28

	Pb
	5,12
	25,60
	0,74
	0,60
	1,34
	12,23
	53,84
	0,40

	Cd
	3,83
	2,22
	1,18
	0,70
	1,30
	4,67
	85,67
	0,37

	Hg
	19,08
	25,03
	1,88
	1,09
	1,82
	14,12
	36,16
	0,72

	As
	70,50
	11,48
	0,06
	0,03
	0,04
	5,61
	11,98
	0,24

	Cr
	7,83
	7,11
	1,07
	0,89
	2,07
	6,08
	74,29
	0,49

	Cu
	22,11
	13,62
	2,85
	1,45
	2,22
	7,00
	43,75
	0,49

	Ni
	77,33
	6,33
	0,59
	0,33
	0,58
	2,96
	11,57
	0,09

	Se
	88,88
	3,05
	0,02
	0,01
	0,02
	1,69
	5,95
	0,28

	Zn
	3,36
	4,90
	4,80
	2,85
	5,30
	5,12
	72,29
	1,25

	PCDD/F
	0,99
	3,53
	 
	 
	 
	1,96
	93,40
	0,11

	Benzo(a)pyrene
	0,03
	4,85
	0,11
	0,08
	0,07
	2,19
	92,56
	0,07

	Benzo(b)fluoranthene
	0,01
	6,80
	0,12
	0,08
	0,39
	2,72
	89,74
	0,09

	Benzo(k)fluoranthene
	0,03
	6,76
	0,15
	0,11
	1,12
	2,74
	88,98
	0,09

	Indeno(1,2,3-cd)pyrene
	0,01
	4,10
	0,23
	0,16
	0,19
	1,60
	93,64
	0,05

	HCB
	36,06
	1,38
	 
	 
	 
	3,16
	59,14
	0,25

	PCB
	2,22
	40,71
	 
	 
	 
	17,32
	39,12
	0,41

	Sum of KC % contribution
	450,28
	212,81
	66,43
	37,41
	64,54
	123,26
	1496,21
	37,25


1.A.4.b.i Residential: Stationary plants is the key source of majority of pollutants, except Se, accounting for 89,22% of PM2.5, 93,40% of PCDD, 79,85% of NH3 emissions from ‘Energy’ sector. 

1.A.1.a Public electricity and heat production is the main source of Se emissions, accounting for 88,88%, and is a key source of NOx(27,26%), SOx (49,21%) , Hg, As, Cr, Cu, HCB. 

1.A.2 Manufacturing industries and construction (combustion) is a key category for SOx (57.3%) , NOx (53.3%), Hg,(21.92%) (18.38%). 
1.A.3.b.i Road transport: Passenger cars is a key category for NH3 (14,52%) , NMVOC (13,00%) and CO (14,74%). 
1.A.3.b.iii Road transport: Heavy duty vehicles and buses is a key category for NOx (34,0%). 
3.1.3
Methodological issues

Methodologies used for estimating emissions from this sector are based on and in compliance with Tier 1 as advised in EMEP-2013 Guidebooks.
In a number of sectors and sub-sectors primary data is used in kt , in others - in TJ.

For 1993-2014 time period primary data in EB exists in physical units  and in TJ.. EB-1990 has data in physical units without TJ. EB was not made for 1991-1992 years; thus data were used from the National Greenhouse Gas Inventory 2010, in which they are listed in kt. Format EMEP needs fuels in TJ  and compiled (coal - total, liquid – total, biomass - total).

Exceptions are:

a) Sector 1.A.1 Energy industry  separately lignite (coal remaining in total) and  heavy fuel oil, the other liquid fuels in total;

b) 1.A.3 Transport, which requires the separation of fuel consumed by categories of vehicles;

Table 3.2 Emissions Estimation Methodologies Used to Evaluate Emissions from ‘Energy’ Sector

	NFR
	Products group
	Assessment Methodology
	Emission Factors

	1.A.1.a 
	Public electricity and heat production 
	T1,EMEP-2013 Guidebooks
	D

	1.A.2

	 Manufacturing industries and construction (combustion) 


	T1,EMEP-2013 Guidebooks
	D

	1.A.3.a.ii(i)
	Civil aviation (Domestic)
	T1,EMEP-2013 Guidebooks
	D

	1.A.3.b.i 
	Road transport: Passenger cars
	T1,EMEP-2013 Guidebooks
	D

	1.A.3.b.ii 
	Road transport: Light duty vehicles
	T1,EMEP-2013 Guidebooks
	D

	1.A.3.b.iii 
	Road transport: Heavy duty vehicles and buses
	T1,EMEP-2013 Guidebooks
	D

	1.A.3.c 
	Railways
	T1,EMEP-2013 Guidebooks
	D

	1.A.3.d.i(ii)
	International inland waterways
	T1,EMEP-2013 Guidebooks
	D

	1.A.4.a.i 
	Commercial/institutional: Stationary
	T1,EMEP-2013 Guidebooks
	D

	1.A.4.b.i  
	Residential: Stationary plants
	T1,EMEP-2013 Guidebooks
	D

	1.A.4.c.i 


	Agriculture/Forestry/Fishing: Stationary
	T1,EMEP-2013 Guidebooks
	D

	1.A.5.a
	Other stationary (including military)
	T1,EMEP-2013 Guidebooks
	D


Abbreviations: T1 – Tier 1; T2 – Tier 2; T3 – Tier 3; D – Default.

A more detailed description of estimation methodologies and emission factors used in this inventory cycle is available in sub-chapters 3.2- of the IIR.

3.1.4. Assessment of Completeness
Activity data on emission source categories are being considered for 1990-2014.

Activity data are available for all years for Right Bank  region. Activity data are available for only  few years and a set of fuels for the Left Bank region.

Data availability in Left Bank region described in each category separately.
3.1.5 Uncertainties Assessment and Time-Series Consistency
Uncertainties in this cycle were not calculated
3.1.6 Quality Assurance and Quality Control

Standard verification and quality control forms and checklists were filled in for the respective category under each sector, following a Tier 1 approach. The AD and methods used for estimating pollutants’ emissions under each category were documented and archived both in hard copies and electronically.
In the current cycle considered the set of recommendations made experts during the previous monitoring NFR and the IIR:

1) 1A2: place all emissions not 1A2a, and 1A2f;

2) to verify EF  EMEP-2013 of Russian and English versions;

 3) In 1A4c  divided diesel fuel  on 10% and 90%, as well as those in the IPCC.
3.1.7. Recalculations
Recalculations  are made in all categories with the use EF by EMEP- 2013 instead of EMEP - 2009.

In addition, the following calculations have been made in the categories:

1) the calculations of domestic aviation as a separate category (previously it was the part of international aviation);

2) For auto vehicles made the transfer of diesel fuel and gasoline from residual  sector in 1A3b and 10% of diesel fuel from  sector 1A4c as used on the roads. This is done that the primary data coincided with the time series for calculations emissions  of the EMEP 2013 and IPCC 2006;

3) In connection with this recalculated  values of fuels in 1A4c, 1A4b and 1A3b sectors;

4) In 1A3b data are shows  not totally in 1A3bi category, but separately for each car group: 1A3bi -M1, N1-  1A3bii, N2- N3, M2-M3 1A3biii;
3.1.8 Planned Improvements

In the next inventory cycle in order to improve data on emissions from ‘Energy’ sector, the activity data will be reviewed, with focus on better coverage of the entire territory of the country.

3.2 Energy industry (NFR 1.А.1)
3.2.1 Sources category description
This section reflects the fuel consumption of the sector "Energy industries” -Category 1A1a Public electricity and production.

We considered the Right Bank and Left Bank regions, with the division of the fuel for power generation and the production of heat.

The format of presentation of data

The format of data representation is special : the coals are divided into black and brown; heavy fuel oil alone and other petroleum products. Gas and Biofuels  have no peculiarities.

Sources  of Activity Data 

The Sources  of Activity Data  for Right Bank- Energy Balances ( EB), for Left Bank-"Socio-economic development of the PMR", Section 4 "Material and energy resources". Data on consumption of gas used are the same as for a National Inventory for 1990-2012 GHG (Office of climate change).

3.2.2 Methodological issues and emission factors

Tier 1 approach uses following formula to calculate the pollutant emissions:

E pollutant = AR fuel consumption x EF pollutant,

where:

E pollutant  - the annual emission of pollutants;

AR fuel consumption  - activity in which the consumption of fuel occurs;

EF pollutant, - emission factor for each pollutant;

3.2.3 Еmission factors
Table 3.3. Emission factors for pollutants in 1A1acording to EMEP-2013 Guidebooks
	
	Unit 


	Hard Coal 


	Brown Coal 
	Gaseous fuels 
	Heavy Fuel Oil 
	Gas oil 


	Biomass 

	NOx
	g/GJ
	209
	247
	89
	142
	65
	81

	NMVOC 
	g/GJ
	1
	1,4
	2,6
	2,3
	0,8
	7,31

	SOx
	g/GJ
	820
	1680
	0,281
	495
	46,5
	10,8

	NH3
	g/GJ
	NE
	NE
	NE
	NE
	NE
	NE

	PM2.5
	g/GJ
	3,4
	3,2
	0,89
	19,3
	0,8
	133

	PM10
	g/GJ
	7,7
	7,9
	0,89
	25,2
	3,2
	155

	TSP
	g/GJ
	11,4
	11,7
	0,89
	35,4
	6,5
	172

	BC
	% of PM2.5
	2,2
	NE
	2,5
	5,6
	33,5
	3,3

	CO
	g/GJ
	8,7
	8,7
	39
	15,1
	16,2
	90

	Pb
	mg/GJ
	7,3
	15
	0,0015
	4,56
	4,07
	20,6

	Cd
	mg/GJ
	0,9
	1,8
	0,00025
	1,2
	1,36
	1,76

	Hg
	mg/GJ
	1,4
	2,9
	0,1
	0,341
	1,36
	1,51

	As
	mg/GJ
	7,1
	14,3
	0,12
	3,98
	1,81
	9,46

	Cr
	mg/GJ
	4,5
	9,1
	0,00076
	2,55
	1,36
	9,03

	Cu
	mg/GJ
	7,8
	1
	0,000076
	5,31
	2,72
	21,1

	Ni
	mg/GJ
	4,9
	9,7
	0,00051
	255
	1,36
	14,2

	Se
	mg/GJ
	23
	45
	0,0112
	2,06
	6,79
	1,2

	Zn
	mg/GJ
	19
	8,8
	0,0015
	87,8
	1,81
	181

	PCDD/F
	ng I-TEQ/GJ
	10
	10
	0,5
	2,5
	0,5
	50

	Benzo(a)pyrene
	mg/GJ
	0,0007
	0,0013
	0,00056
	NE
	NE
	1,12

	Benzo(b)fluoranthene
	mg/GJ
	0,037
	0,037
	0,00084
	0,0045
	NE
	0,043

	Benzo(k)fluoranthene
	mg/GJ
	0,029
	0,029
	0,00084
	0,0045
	NE
	0,0155

	Indeno(1,2,3-cd)pyrene
	mg/GJ
	0,0011
	0,0021
	0,00084
	0,00692
	0,00692
	0,0374

	HCB
	μg/GJ
	6,7
	6,7
	NE
	NE
	NE
	5

	PCB
	μg/GJ
	3,3
	3,3
	NE
	NE
	NE
	3,5


Source: EMEP - 2013 Guidebooks, 1.A.1 Energy industries, tables 3.2-3.7

NH3 -Not estimated

3.2.4 Activity data
To calculate the emissions of pollutants based on EMEP-2013 Guidebooks EF are used, which are expressed in kg/GJ, g/GJ etc. Thus, the fuel consumption should be provided in GJ (or TJ, assuming a ratio of 1000). To convert the amount of each fuel type from natural units  the same coefficients as National Inventory Report GHG  for 1990-2012 (NIR GHG) were used, table 3.4.   
Table 3.4 Conversion factors (CF) in energy units
	kt
	
	ед. изм
	
	Коэфф  CF

	уголь
	coal
	ГДж/тонну
	GJ/tonnes
	25,44

	дизельное топливо
	Diesel oil
	ГДж/тонну
	GJ/tonnes
	42,54

	бензин
	gasoline
	ГДж/тонну
	GJ/tonnes
	43,72

	смазочные масла
	lubricants
	ГДж/тонну
	GJ/tonnes
	40,19

	мазут
	Heavy fuel oil
	ГДж/тонну
	GJ/tonnes
	40,2

	древесина*
	 wood
	ГДж/тонн
	GJ/tonnes
	12,32

	газ, всего
	Natursl gas
	ГДж/Тыс м3
	GJ/th/m3
	33,86

	сжиженный газ
	LPG
	ГДж/тонну
	GJ/tonnes
	46,06


*) для пересчета древесины из  плотных м3 в ГДж используется  еще один дополнительный коэффициент предварительного пересчета  из плотных м3 в тонны, равный 0,73 , предварительного пересчета  из плотных м3 в тут, равный 0,2673
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Table 3.5. Fuel consumption data for 1.A.1.a Public electricity and heat production, TJ
	
	Hard Coal 


	Brown Coal 
	Gaseous fuels 
	Heavy Fuel Oil 


	Gas oil *

	Biomass 



	1990
	69388
	1553
	109673
	85184
	9011
	68

	1991
	61539
	0
	107810
	68943
	2127
	0

	1992
	47522
	0
	80858
	50190
	2552
	0

	1993
	1931
	202
	59963
	47825
	391
	56

	1994
	851
	59
	72262
	13262
	352
	147

	1995
	558
	29
	65006
	12352
	352
	88

	1996
	528
	29
	73789
	11384
	263
	88

	1997
	440
	29
	75191
	8274
	205
	59

	1998
	352
	29
	67069
	6514
	147
	29

	1999
	176
	0
	59295
	3961
	147
	29

	2000
	117
	0
	53475
	1731
	147
	59

	2001
	88
	0
	63075
	1585
	116
	147

	2002
	88
	0
	50358
	1203
	88
	235

	2003
	117
	0
	52644
	821
	117
	234

	2004
	137
	0
	54048
	698
	106
	245

	2005
	123
	0
	56337
	639
	756
	245

	2006
	100
	0
	43525
	474
	547
	217

	2007
	65
	0
	50974
	282
	327
	240

	2008
	3036
	0
	52526
	718
	459
	375

	2009
	5996
	0
	66716
	1783
	1049
	438

	2010
	5212
	0
	70686
	1635
	903
	518

	2011
	4156
	0
	65672
	1290
	678
	400

	2012
	4144
	0
	66166
	558
	564
	230

	2013
	4948
	0
	49139
	1078
	44
	305

	2014
	4616
	0
	62312
	1036
	31
	533


*) In a given column gives the total amount of all petroleum products, except heavy fuel oil
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Table 3.13. Fuel consumption 1.A.1.a Public electricity and heat production, TJ
3.2.5. Assessment of Completeness
 The completeness of the time series for the  Right Bank region 

There is activity data  for 1A1 on all fuels for the total  time series.

The completeness of the time series for the Left Bank Region

There is activity data  for 1A1 only three fuels for several years, the table:

	
	1994-2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	coal 
	
	+
	+
	+
	+
	+
	+
	+

	heavy fuel  oil 
	
	+
	+
	+
	+
	+
	+
	+

	natural gas 
	+
	+
	+
	+
	+
	+
	+
	+


3.2.6 Quality Assurance and Quality Control

Standard verification and quality control forms and checklists were filled in for the respective category under each sector, following a Tier 1 approach. The AD and methods used for estimating pollutants’ emissions were documented and archived both in hard copies and electronically.
Data on fuel consumption from  Energy Balance were tested in two versions - EB MS DOS (1990, 1993-2014) and published in book form (since 2005). Because of differences in data on some fuels and categories as the basic data source adopted EB MS DOS. Its format has been unchanged for 1990-2014.

The data fuel shown from  Energy Balance have been converted to the format of EMEP 2013, according to emission factors table structure - solid, liquid and gaseous fuels and biofuels.

Features fill NFR: Hard Coal Brown Coal represented the sum.

3.2.7 Planned Improvements
In the next inventory cycle in order to improve data on emissions from ‘Energy’ sector, the activity data will be reviewed, with focus on better coverage of the entire territory of the country.

3.3. Manufacturing industries and construction (combustion) (NFR 1.A.2)

3.3.1 Sources category description

This sector covers emissions of pollutants from burning fuel for energy purposes in power plants in industry (but not emissions during technological processes). For RM in this sector the source category «1A2gviii. Stationary combustion in manufacturing industries and construction: Other»  is considered.
3.3.2 Methodological issues and emission factors

The Tier 1 method uses a formula in which emissions of each pollutant are calculated as the product of fuel burned (of each type) and the emission factor for each pollutant. Emission factors for 1.A.2 according to EMEP-2013 Guidebooks are in the Table 3.5.
Table 3.5. Emission factors for 1.A.2 according to EMEP-2013 Guidebooks.

	 
	Unit  
	Solid Fuels
	Gaseous Fuels 
	Liquid Fuels 
	biomass

	NOx
	g/GJ 
	173
	74
	513
	91

	NMVOC
	g/GJ 
	88,8
	23
	25
	300

	SOx
	g/GJ 
	900
	0,67
	47
	11

	NH3
	g/GJ 
	NE
	NE
	NE
	37

	PM2.5
	g/GJ 
	108
	0,78
	20
	140

	PM10
	g/GJ 
	117
	0,78
	20
	143

	TSP
	g/GJ 
	124
	0,78
	20
	150

	BC
	% of PM2.5
	6,4
	4
	56
	28

	CO
	g/GJ 
	931
	29
	66
	570

	Pb
	mg/GJ 
	134
	0,011
	0,08
	27

	Cd
	mg/GJ 
	1,8
	0,0009
	0,006
	13

	Hg
	mg/GJ 
	7,9
	0,54
	0,12
	0,56

	As
	mg/GJ 
	4
	0,1
	0,03
	0,19

	Cr
	mg/GJ 
	13,5
	0,013
	0,2
	23

	Cu
	mg/GJ 
	17,5
	0,0026
	0,22
	6

	Ni
	mg/GJ 
	13
	0,013
	0,008
	2

	Se
	mg/GJ 
	1,8
	0,058
	0,11
	0,5

	Zn
	mg/GJ 
	200
	0,73
	29
	512

	PCDD/F
	ng I-TEQ/GJ 
	203
	0,52
	1,4
	100

	Benzo(a)pyrene
	mg/GJ 
	45,5
	0,72
	1,9
	10

	Benzo(b)fluoranthene
	mg/GJ 
	58,9
	2,9
	15
	16

	Benzo(k)fluoranthene
	mg/GJ 
	23,7
	1,1
	1,7
	5

	Indeno(1,2,3-cd)pyrene
	mg/GJ 
	18,5
	1,08
	1,5
	4

	HCB
	μg/GJ 
	0,62
	NE
	NE
	5

	PCB
	μg/GJ 
	170
	NE
	NE
	0,06


*) EMEP - 2013 Guidebooks, 1.A.2 Combustion in manufacturing industries and construction( Updated September2013), tables 3.2-3.5
	


3.3.3 Activity data

For fuel consumption in industry in the Right Bank region is allocated a separate column in the fuel mix of each year. The data on fuel consumption in the ATULBD is available for a limited number of years. These data are systematized for 1990 ÷ 2014 (tab.3.6 )
Table 3.6. Data on fuel consumption in the 1A2gviii ‘Stationary combustion in manufacturing industries and construction: Other’, TJ.
	 
	Solid Fuels 
	Gaseous Fuels 
	Liquid Fuels 
	Biomass

	1990
	2163,1
	8871,3
	19496,8
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0,0

	1991
	2004,6
	6907,4
	14036,8
	0,0

	1992
	633,8
	5011,3
	7783,7
	0,0

	1993
	828,0
	3131,0
	3596,0
	132,0

	1994
	558,0
	11602,9
	1437,0
	29,0

	1995
	498,0
	5508,4
	1203,0
	29,0

	1996
	498,0
	4103,4
	1113,0
	29,0

	1997
	411,0
	8415,8
	1007,0
	29,0

	1998
	352,0
	8158,5
	735,0
	0,0

	1999
	234,0
	7688,3
	439,0
	0,0

	2000
	204,0
	8510,5
	439,0
	0,0

	2001
	264,0
	9223,6
	1025,0
	0,0

	2002
	234,0
	6702,6
	380,0
	0,0

	2003
	176,0
	7188,9
	410,0
	0,0

	2004
	222,0
	7192,5
	563,0
	48,0

	2005
	187,0
	9595,7
	587,0
	12,0

	2006
	170,0
	10675,9
	649,0
	8,0

	2007
	88,0
	13887,8
	532,0
	11,0

	2008
	2026,9
	11895,8
	593,0
	21,0

	2009
	1378,7
	6092,5
	360,9
	14,0

	2010
	1256,8
	6536,1
	508,9
	27,0

	2011
	1746,8
	6996,8
	453,4
	47,0

	2012
	1290,1
	7254,7
	1269,4
	55,0

	2013
	2253,8
	6196,7
	703,9
	35,0

	2014
	1843,0
	6666,6
	438,9
	29,0
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Fig.3.14. Fuel consumption in the 1A2gviii ‘Stationary combustion in manufacturing industries and construction: Other’, TJ
3.3.4. Assessment of Completeness
The completeness of the time series for the  Right Bank region 

There is activity data  for 1A2 on all fuels for the total  time series.

The completeness of the time series for the Left Bank Region

There is activity data  for 1A2 only three fuels for several years, the table:

	
	1994-2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	Coal
	
	+
	+
	+
	+
	+
	+
	+

	Heavy fuel oil
	
	+
	+
	+
	+
	+
	+
	+

	Natural gas
	+
	+
	+
	+
	+
	+
	+
	+


3.3.5 Uncertainties Assessment and Time-Series Consistency

Uncertainties for 1A2 in this cycle were not calculated.

3.3.6 Quality Assurance and Quality Control

Standard verification and quality control forms and checklists were filled in for the respective category under each sector, following a Tier 1 approach. The AD and methods used for estimating pollutants’ emissions were documented and archived both in hard copies and electronically
Data on fuel consumption from  Energy Balance were tested in two versions - EB MS DOS (1990, 1993-2014) and published in book form (since 2005). Because of differences in data on some fuels and categories as the basic data source adopted EB MS DOS. Its format has been unchanged for 1990-2014.

The data fuel shown from  Energy Balance have been converted to the format of EMEP 2013, according to emission factors table structure - solid, liquid and gaseous fuels and biofuels.

3.3.7 Planned Improvement
In the next inventory cycle in order to improve data on emissions from ‘Energy’ sector, the activity data will be reviewed, with focus on better coverage of the entire territory of the country.

3.4 Transport (NFR 1.A.3)
3.4.1 Source category description
This subsector includes following categories sources:
• 1.A.3.a.ii(i) Civil aviation (Domestic, LTO)

• 1.A.3.b.i Road transport

• 1.A.3.c Railways

•1.A.3.d.i(ii) International navigation

Fuels, designate categories of the transport sector and sources of emission factors are given in Table 3.7.

Table 3.7. Categories of the transport sector, fuel types and links to sources for emission factors
	
	Domestic aviation 1A3a
	Railways
1A3c
	Navigation
1A3d
	passenger vehicles (M1)

1A3b
	Light commercial vehicles (N1); 1A3b
	heavy duty vehicles

(N2,N3,M2,M3); 1A3b
	Motorcycle

(L1-L5); 1A3b
	off road agricultural transport

	fuel
	Avia gasoline
	diesel oil
	diesel oil
	diesel oil,gasoline,

natural gas, LPG
	diesel oil, gasoline
	diesel oil, natural gas
	gasoline
	diesel oil

	Sources EF
	EMEP-2013; 1А3a
	p.8, EMEP-2013; 1А3с
	p.14 EMEP-2013, 1А3d
	p.25-27 EMEP-2013, 1А3b
	p.19-20 EMEP-13, 1А4 other mobile


Features on the transport sector:

1) In this cycle to calculate the emissions from domestic aviation 1A3a (in the preceding are not calculated separately);

2) data on diesel fuel and gasoline in the residual  sector 1A4b replaced in 1A3b. This approach is applied in the preparation of the data for the calculation of greenhouse data in NIR-1990-2013. The correctness of this approach is confirmed by the fact of a similar accounting of these fuels in the last EB-2014. In addition, at the same time it carried out the coordination of primary data for the calculation of pollutants EMEP 2013 and greenhouse gases IPCC 2006;

3) In 1A3b transferred 10% of the amount of diesel fuel accounted for 1A4c Agricultural sector. In this sector a part of the fuel is used on the road (10%),the remaining 90% - in the agricultural sector (1A4c).

4) Data on the fuel consumption in the 1A3 only available for Right-bank sector. On Left bank of  no data transport fuels consumption, and  emissions by sector are not possible to be estimated.
           • 1.A.3.a.ii(i) Civil aviation (Domestic, LTO)

Air crafts  (helicopters) are included in this category. In Moldova there are three air companies for  sanitary and agricultural work.
• 1.A.3.b.i Road transport (SNAP:0701)

Vehicles in the Republic of Moldova pertain to different categories - cars, buses, km, motorcycles. The fuel used is diesel, petrol, LPG and compressed gas.
Classification of vehicles

Passenger vehicles

- M1 - vehicles up to 8 people + the driver's seat; gasoline fuel, diesel fuel and LPG;

Light commercial vehicles (LCV)

- N1 up to 3.5 tons - vehicles for the transportation of goods to 3.5 tons which use gasoline and diesel fuel.

Heavy duty vehicles (HDV):

- N2, N3 (km)

- M2, M3 (buses)

Two-wheeled transport:

This includes motorcycles L1 ÷ L5 two-stroke, four-stroke starting from 50 cm3 and up to > 750 cm3. (EMEP Guidebook - 2009, A3b, page 5; EMEP – 2013 Guidebook, A3b, p. 4-5).
• 1.A.3.c Railways (SNAP: 080200)
The most important pollutants from railway transportation are considered to be SO2, NOx, CO2 and particulates and smaller contaminants, such as CO, NMVOC and some metals.

Diesel engines are the main type of power equipment of the railway transportation and they have installed capacity:

- Shunting - 200 ÷ 2000 hp ;

- Divided highway - 150-1000 kW;

- For international traffic - 400 ÷ 4000 watts.

• 1.A.3.d i(ii) International navigation

       Pollutants CO, VOC , NOx, PM , SO2, SOx, heavy metals and etc. are calculated from navigation diesel engines. 

           Category  1.A.3.e Pipeline transportation and other transportation  and  Off-road farm vehicles not calculated

3.4.2 Methodological issues , emission factors, activity data
· 1.A.3.a.ii(i) Civil aviation (Domestic, LTO)

Tier 1 method is used when calculating emission from aviation. Emission factors are listed in Table 3.4.
Table 3.11.Emission factors from fuel combustion in aviation and emissions for 2004 from the Right Bank region
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Table 3-8  Tier 1 emission factors for NFR 1.A.3.a.ii.(i): Civil aviation (domestic, LTO)

	 
	 1А3aii
	ЕМЕР-13

	 
	 
	Avia gasoline

	NOx
	kg/tonnes
	4

	НМЛОС
	kg/tonnes
	19

	SOx
	kg/tonnes
	1,00

	CO
	kg/tonnes
	1200


Activity Data
Table  3.9.  Time series for Activity Data  1.A.3.a.ii.(i): Civil aviation (domestic, LTO)

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

	Avia fuel ,kt
	+
	 
	 
	+
	 
	 
	 
	 
	 
	 
	 
	+
	+
	+
	+


	 
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	Avia fuel ,kt
	+
	+
	+
	+
	+
	+
	+
	+
	+


Table 3.10.   Data of  avia  gasoline consumption   1.A.3.a.ii.(i): Civil aviation (domestic, LTO)
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дизельное  топливо, тыс тонн

	1990
	2

	1991
	0

	1992
	0

	1993
	0,3

	1994
	0

	1995
	0

	1996
	0

	1997
	0

	1998
	0

	1999
	0

	2000
	0

	2001
	0,032

	2002
	0,028

	2003
	0,214

	2004
	0,135

	2005
	0,036

	2006
	0,072

	2007
	0,046

	2008
	0,056

	2009
	0,037

	2010
	0,045

	2011
	0,003

	2012
	0,0001

	2013
	0,002

	2014
	0,005


Fig 3.15. Fuel consumption   1.A.3.a.ii.(i): Civil aviation (domestic, LTO)

•1.A.3.c Railways (SNAP: 080200)
The emission factors are given in Table 3.11 (according to Table 3.1 Guidebook 1A3c EMEР -2013, page 8). 
Table 3.11. Emission factors  of  category 1.A.3.c Railways
	 
	 
	ЕМЕР-2013

	 1А3c
	 
	Gas Oil/Diesel

	NOx
	kg/tonne fuel 
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52,4

	НМЛОС
	kg/tonne fuel 
	4,65

	NH3
	kg/tonne fuel 
	0,007

	PM2.5
	kg/tonne fuel 
	1,37

	PM10
	kg/tonne fuel 
	1,44

	ОКВЧ (TSP)
	kg/tonne fuel 
	1,52

	BC(angl)
	kg/tonne fuel 
	0,65

	CO
	kg/tonne fuel 
	10,7

	Cd
	g/tonne fuel
	0,01

	Cr
	g/tonne fuel
	0,05

	Cu
	g/tonne fuel
	1,7

	Ni
	g/tonne fuel
	0,07

	Se
	g/tonne fuel
	0,01

	Zn
	g/tonne fuel
	1

	Benzo(a)pyrene
	g/tonne fuel
	0,03

	Benzo(b)fluoranthene
	g/tonne fuel
	0,05


Table  3.12.   Data of Gas Oil/Diesel consumption   1.A.3.c Railways 
	 
	Gas Oil/Diesel, ktonnes

	1990
	143,55

	1991
	122,53

	1992
	85,27

	1993
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72,3

	1994
	29

	1995
	24,8

	1996
	25

	1997
	21

	1998
	16

	1999
	8

	2000
	9

	2001
	10

	2002
	11

	2003
	12

	2004
	16

	2005
	22

	2006
	28

	2007
	28

	2008
	26

	2009
	24

	2010
	14

	2011
	13

	2012
	14

	2013
	9

	2014
	9


Fig 3.16. Fuel consumption   1.A.3.c Railways 
Раздел 1А3d
• 1.A.3.d i(ii) International navigation
Only diesel fuel is used in navigation, therefore it is necessary to use emission factors from Table 3-2, page 14,  1A3d, EMEP -2013,table 3.12 .

Table  3.12.Emission factors for 1.A.3.d i(ii) International navigation
	Pollutant
	EMEP-2013 1А3d,p.13,t.3-2
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gas oil

	NOx
	kg/tonne fuel
	78,5

	CO
	kg/tonne fuel
	7,4

	НМЛОС
	kg/tonne fuel
	2,8

	SOx
	kg/tonne fuel
	20

	TSP
	kg/tonne fuel
	1,5

	PM10
	kg/tonne fuel
	1,5

	PM2.5
	kg/tonne fuel
	1,4

	Pb
	kg/tonne fuel
	0,13

	Cd
	kg/tonne fuel
	0,01

	Hg
	g/tonne fuel
	0,03

	As
	g/tonne fuel
	0,04

	Cr
	g/tonne fuel
	0,05

	Cu
	g/tonne fuel
	0,88

	Ni
	g/tonne fuel
	1

	Se
	g/tonne fuel
	0,1

	Zn
	g/tonne fuel
	1,2

	PCB
	mg/tonne fuel
	0,038

	PCDD/F
	µg I-TEQ/tonne
	0,13

	HCB
	mg/tonne fuel
	0,08


Fuel consumption by water transport is not specified in Energy Balance. 
Taking into account that the Energy Balance does not show fuel consumption for water transportation, it is necessary to use other data sources. In particular, we may use data on fuel consumption in the sector, which are listed in the National Inventory of Greenhouse Gas Emissions for 1990-2010 (published in 2013). This information is obtained from the Ministry of Transport due official letters from Office of Climate change ( table 3.13.).

Information on this sector from Left Bank region is not available.

Table 3.13. Data on fuel consumption by water transport from the Right bank region.

	Right  bank
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kt

	1990
	6,00

	1991
	0,08

	1992
	0,07

	1993
	0,08

	1994
	0,06

	1995
	0,06

	1996
	0,06

	1997
	0,07

	1998
	0,04

	1999
	0,07

	2000
	0,03

	2001
	0,06

	2002
	0,13

	2003
	0,12

	2004
	0,12

	2005
	0,10

	2006
	0,09

	2007
	0,10

	2008
	0,11

	2009
	0,09

	2010
	0,07

	2011
	0,08

	2012
	0,09

	2013
	0,09

	2014
	0,11

	2015
	 


Fig 3.17. Fuel consumption    1.A.3.d i(ii) International navigation
.                                                   1.A.3.b.i Road transport

For calculation were used emission factors that are listed in the EMEP Guidebook 2013 for passenger cars (M1), buses (M2 and M3), light trucks (N1) and large trucks (N2-N3) for gasoline, diesel fuel, liquefied and compressed gas (for buses). 
Description Data sources

Data are available for fuels EB for Right Bank. In this category should have the distribution number of fleet vehicles for each group with simultaneous separation and types of fuels. Such information in full is not present, and different data sources to be used.

Number of vehicles in each group consumed fuel in road transport, as well as some other information on transport can be found in the following sources (such data sources found 8):
1) Statbank.md  (NBS) and  Statistical Yearbooks (they comprise data on all types of transportation infrastructure, including vehicles) NBS;
2) Regustru.md;
3) The Blue Book of Transport of Moldova ( 1997-2005) ;
4) „Resurse naturale” NBS;
5) Energy balance NBS;
6) National Report of the Institute of Geography and Ecology "State of the Environment in 2007 ÷ 2010 .";
7) Third National review of the application of environmental indicators, 2010;
8) "Overview of fuel quality and emissions standards of road transport Azerbaijan, Georgia, the Kyrgyz Republic, the Republic of Armenia, the Republic of Kazakhstan, the Republic of Moldova, the Republic of Turkmenistan, Uzbekistan and the Russian Federation". The book contains data on the fleet for 2005 with the distribution of fuels on p. 27.
The above table with the division of vehicles by fuel type allows you to calculate the amount of fuel consumed for each type of categories M1, M2 and M3. Distribution of subcategories reported in Table 3.14 (Statistical Yearbooks).

Table 3.14. Number of vehicles (Statistical Yearbook 2015 st.18.3, str.403)
	
	2009
	2010
	2011
	2012
	2013
	2014

	М1
	386365
	409706
	426973
	456379
	487418
	512561

	М2,М3
	21346
	21382
	21349
	21433
	21344
	21359

	N1÷N3
	120174
	140930
	141696
	151830
	154163
	160199


On the basis of data on the number of vehicles of each category the quantity of consumed fuel, diesel fuel and other fuels is calculated  using data on average fuel consumption of each type for each category of vehicles (Table 3.15) and from the consumption data indicated in the EB each year in the column "vehicles".
Table 3.25: Data on the average fuel consumption of each type for each category of vehicles

	
	gasoline
	Diesel oil
	LPG
	gas

	Typical flow, ЕMЕР-2013, tables3-14, p. 29, 1А3b:
	g/km
	g/km
	g/km
	g/km

	M1
	70
	60
	57,5
	62,6

	N1
	100
	80
	
	

	N2÷N3*
	
	240
	
	500

	M2÷M3*
	
	
	
	500

	L1÷L5
	35
	
	-
	-


Another feature of the calculations is to transfer fuel from domestic and cx sectors in a category, namely: a) of gasoline and diesel fuel from 1A4b; b) 10% by number of the diesel fuel sector 1A4s, table.
Table A. The amounts of diesel fuel and gasoline for 1A3b   with  data from 1A4b (amount of gasoline and diesel) and 1A4s (10% of the diesel fuel) (by Energy Balance MS DOS)

	kt
	2009
	2010
	2011
	2012
	2013
	2014

	gasoline, road
	64
	69
	82
	62
	161
	159

	gasoline, population
	142
	127
	123
	105
	0
	0

	total
	206
	196
	205
	167
	161
	159

	
	2009
	2010
	2011
	2012
	2013
	2014

	diesel oil ,road
	171
	235
	249
	249
	289
	392

	diesel oil, population
	101
	113
	129
	86
	86
	0

	diesel oil, agricultura
	43
	44
	41
	38
	42
	55

	diesel oil, agricultura*0,1
	4,3
	4,4
	4,1
	3,8
	4,2
	5,5

	total
	276,3
	352,4
	382,1
	338,8
	379,2
	397,5

	LPG
	10
	13
	10
	13
	13
	13

	Natural gas , mln m3
	7
	2
	2
	2
	2
	2


We used the Tier 1 method. Emission factors are given per thousand tons (in contrast to all other categories, for which - at TJ).

Format for submission of emission factors and fuels by EMEP - 2013 for this sector separately accounts for category of vehicles; M1;N1; N2-N3; M2 M3. It is the second feature in the calculations, Table 3.16.

Table 3.16. Emission factors 1.A.3.b.i Road transport emissions
	 
	 
	M1 1А3bi
	N1 1А3bii
	N2,N3,M2,M3- 1А3biii

	 
	 
	gasoline
	diesel  oil
	LPG
	gasoline
	diesel  oil
	diesel  oil
	gaz

	NOx
	kg/tonnes
	8,73
	12,96
	15,2
	13,22
	14,91
	33,37
	13

	НМЛОС
	kg/tonnes
	10,05
	0,7
	13,64
	14,59
	1,54
	1,92
	0,26

	NH3
	kg/tonnes
	1,106
	0,065
	0,08
	0,667
	0,038
	0,013
	

	PM2.5
	kg/tonnes
	0,03
	1,1
	0
	0,02
	1,52
	0,94
	0,02

	PM10
	kg/tonnes
	0,03
	1,1
	0
	0,02
	1,52
	0,94
	0,02

	TSP
	kg/tonnes
	0,03
	1,1
	0
	0,02
	1,52
	0,94
	0,02

	CO
	kg/tonnes
	84,7
	3,33
	84,7
	152,3
	7,4
	7,58
	5,7

	Pb
	g/tonnes 
	0,0332
	0,0521
	0
	0,0332
	0,0521
	0,0521
	

	Cd
	g/tonnes
	0,0108
	0,0087
	0,0106
	0,0108
	0,0087
	0,0087
	

	Hg
	g/tonnes
	0,0087
	0,0053
	0
	0,0087
	0,0053
	0,0053
	

	As
	g/tonnes
	0,0003
	0,0001
	0
	0,0003
	0,0001
	0,0001
	

	Cr
	g/tonnes
	0,016
	0,03
	0,0093
	0,016
	0,03
	0,03
	

	Cu
	g/tonnes
	0,042
	0,0212
	0,0373
	0,042
	0,0212
	0,0212
	

	Ni
	g/tonnes
	0,013
	0,0088
	0,0107
	0,013
	0,0088
	0,0088
	

	Se
	g/tonnes
	0,0002
	0,0001
	0
	0,0002
	0,0001
	0,0001
	

	Zn
	g/tonnes
	2,163
	1,738
	2,13
	2,163
	1,738
	1,738
	

	Benzo(a)pyrene
	g/tonnes
	0,0055
	0,0214
	0,0002
	0,0042
	0,0158
	0,0051
	

	Benzo(b)fluoranthene
	g/tonnes
	0,0079
	0,0224
	0
	0,0061
	0,0166
	0,0308
	

	Benzo(k)fluoranthene
	g/tonnes
	0,0039
	0,0118
	0,0002
	0,003
	0,0087
	0,0344
	

	Indeno(1,2,3-cd)pyrene
	g/tonnes
	0,0089
	0,0212
	0,0002
	0,0069
	0,0158
	0,0079
	


Another feature was the additional association for 2 fuels (gasoline and diesel fuel) categories of cars due to lack of emission factors, namely:

a) gasoline for N1, N2, N3, M2, M3 included in the N1, since there are no factors for gasoline for the N2-N3, M2.M3 (*);

b) for the diesel fuel in the amount of M2-M3, N2-N3 included in the N2-N3 for the same reason (**).

Time series data for the consumption of fuels NFR format is presented in Table 3.17.

Table 3.17. Data on consumption fuels for each category of road vehicles

	kt
	M1 1А3bi
	N1 1А3bii
	N2,N3,M2,M3- 1А3biii

	
	gasoline
	diesel  oil
	LPG
	gasoline *
	diesel  oil
	diesel  oil **
	gaz

	1990
	146
	20
	13
	63
	48
	147
	14

	1991
	148
	21
	13
	61
	48
	146
	14

	1992
	146
	20
	13
	63
	48
	147
	14

	1993
	146
	20
	13
	63
	48
	147
	14

	1994
	112
	20
	13
	63
	48
	147
	14

	1995
	95
	12
	46
	40
	27
	85
	26

	1996
	81
	11
	21
	31
	24
	76
	14

	1997
	70
	11
	20
	23
	19
	63
	13

	1998
	43
	8
	21
	13
	13
	47
	14

	1999
	39
	10
	13
	11
	14
	50
	12

	2000
	44
	12
	8
	10
	14
	53
	7

	2001
	65
	18
	14
	15
	20
	80
	10

	2002
	81
	22
	11
	18
	23
	94
	10

	2003
	137
	36
	6
	54
	22
	188
	2

	2004
	150
	28
	5
	57
	22
	191
	2

	2005
	159
	26
	5
	56
	19
	199
	2

	2006
	149
	27
	5
	48
	20
	196
	2

	2007
	153
	30
	6
	48
	18
	220
	2

	2008
	156
	30
	10
	50
	16
	243
	1

	2009
	165
	48
	10
	41
	68
	182
	2

	2010
	144
	51
	13
	52
	79
	237
	2

	2011
	150
	53
	10
	54
	83
	246
	2

	2012
	123
	47
	13
	44
	74
	216
	2

	2013
	121
	57
	13
	40
	82
	240
	2

	2014
	120
	61
	13
	39
	86
	250
	2


Note that in the previous IIR time series from 1990 to 2003 has been restored (by special experts group decision IIR-2014, which has references to the text IIR-2014) and possibly reduced data for a number of years during this period. In the future, these data can be refined by new circle.
3.3.4. Recalculations and  planned improvement
Recalculations 
1) For all categories Transport sector emission factors used by EMEP- 2013;

2) The activity data for 1A3b restated due to the transfer of data on the consumption of gasoline and diesel fuel from the residual sector, and 10% of diesel fuel from the agricultural sector.
  Planned improvement   
1) 1A3a - must be supplemented by time series of Right bank;

2) 1A3b - due to volume and complexity of the calculations in this sector would be better to use a special soft. But to use special soft it needed more detailed primary data, access to which is currently absent.

3) 1A3 b, c, d- are no data on the left bank region;
3.5 Small scale combustion (NFR 1.A.4) and Other combustion (NFR 1.A.5)

3.5.1 Source category description

The following source categories are included:

· 1.A.4.a.i Commercial / institutional: Stationary;

· 1.A.4.b.i Residential: Stationary plants

· 1.A.4.c.i Agriculture/Forestry/Fishing: Stationary

· 1.A.5 Other combustion.

3.5.2 Methodological issues and emission factors

In Tier 1 method the same formula is used as described above for the other sectors. The emission factors are available in EMEP - 2013 Guidebooks for coal, gas and other liquid fuels, biomass (table 3.18) .
Table 3.18. Emission factors for the combustion of fuel for sectors 1.A.4.a.i Commercial/institutional; 1.A.4.c.i Agriculture/Forestry/Fishing; 1.A.5 Other combustion

	
	Unit
	Hard Coal and Brown Coal 
	Gaseous Fuels
	Liquid Fuels
	Biomass

	NOx
	g/GJ 
	173
	74
	513
	91

	NMVOC
	g/GJ 
	88,8
	23
	25
	300

	SOx
	g/GJ 
	900
	0,67
	47
	11

	NH3
	g/GJ 
	NE
	NE
	NE
	37

	PM2.5
	g/GJ 
	108
	0,78
	20
	140

	PM10
	g/GJ 
	117
	0,78
	20
	143

	TSP
	g/GJ 
	124
	0,78
	20
	150

	BC
	% of PM2.5
	6,4
	4
	56
	28

	CO
	g/GJ 
	931
	29
	66
	570

	Pb
	mg/GJ 
	134
	0,011
	0,08
	27

	Cd
	mg/GJ 
	1,8
	0,0009
	0,006
	13

	Hg
	mg/GJ 
	7,9
	0,54
	0,12
	0,56

	As
	mg/GJ 
	4
	0,1
	0,03
	0,19

	Cr
	mg/GJ 
	13,5
	0,013
	0,2
	23

	Cu
	mg/GJ 
	17,5
	0,0026
	0,22
	6

	Ni
	mg/GJ 
	13
	0,013
	0,008
	2

	Se
	mg/GJ 
	1,8
	0,058
	0,11
	0,5

	Zn
	mg/GJ 
	200
	0,73
	29
	512

	PCDD/F
	ng I-TEQ/GJ 
	203
	0,52
	1,4
	100

	Benzo(a)pyrene
	mg/GJ 
	45,5
	0,00072
	0,0019
	10

	Benzo(b)fluoranthene
	mg/GJ 
	58,9
	0,0029
	0,015
	16

	Benzo(k)fluoranthene
	mg/GJ 
	23,7
	0,0011
	0,0017
	5

	Indeno(1,2,3-cd)pyrene
	mg/GJ 
	18,5
	0,00108
	0,0015
	4

	HCB
	μg/GJ 
	0,62
	NE
	NE
	5

	PCB
	μg/GJ 
	170
	NE
	NE
	0,06


*) EMEP - 2013 Guidebooks,1.A.4 Small combustion, tables 3.7-3.10
Table 3.19: Emission factors 1.A.4.b.i Residential
	
	Unit
	Hard Coal and Brown Coal
	Gaseous Fuels
	Other Liquid fuel
	Biomass

	NOx
	g/GJ 
	110
	51
	51
	80

	NMVOC
	g/GJ 
	484
	1,9
	0,69
	600

	SOx
	g/GJ 
	900
	0,3
	70
	11

	NH3
	g/GJ 
	0,3
	NE
	NE
	70

	PM2.5
	g/GJ 
	398
	1,2
	1,9
	740

	PM10
	g/GJ 
	404
	1,2
	1,9
	760

	TSP
	g/GJ 
	444
	1,2
	1,9
	800

	BC
	% of PM2.5
	6,4
	5,4
	8,5
	10

	CO
	g/GJ 
	4600
	26
	57
	4000

	Pb
	mg/GJ 
	130
	0,0015
	0,012
	27

	Cd
	mg/GJ 
	1,5
	0,00025
	0,001
	13

	Hg
	mg/GJ 
	5,1
	0,68
	0,12
	0,56

	As
	mg/GJ 
	2,5
	0,12
	0,002
	0,19

	Cr
	mg/GJ 
	11,2
	0,00076
	0,2
	23

	Cu
	mg/GJ 
	22,3
	0,000076
	0,13
	6

	Ni
	mg/GJ 
	12,7
	0,00051
	0,005
	2

	Se
	mg/GJ 
	1
	0,011
	0,002
	0,5

	Zn
	mg/GJ 
	220
	0,0015
	0,42
	512

	PCDD/F
	ng I-TEQ/GJ 
	800
	1,5
	5,9
	800

	Benzo(a)pyrene
	mg/GJ 
	230
	0,00056
	0,08
	121

	Benzo(b)fluoranthene
	mg/GJ 
	330
	0,00084
	0,04
	111

	Benzo(k)fluoranthene
	mg/GJ 
	130
	0,00084
	0,07
	42

	Indeno(1,2,3-cd)pyrene
	mg/GJ 
	110
	0,00084
	0,16
	71

	HCB
	μg/GJ 
	0,62
	NE
	NE
	5

	PCB
	μg/GJ 
	170
	NE
	NE
	0,06


*): EMEP - 2013 Guidebooks,1.A.4 Small combustion, tables 3.3-3.6
3.5.3 Activity data

· 1.A.4.a.i, 1.A.4.c.i and 1.A.5.

Three sectors 1.A.4.a.i, 1.A.4.c.i and 1.A.5. are combined in connection with the use of the same emission factors according to the EMEP Guidebook 2013

· 1.A.4.a.i
Fuel consumption in these sectors is highlighted in separate columns in the Energy Balance for the right bank region (data are separated by two columns - commercial and “serviciile  comunale”). Fuel data is presented in TJ, so for the period 1990-1992 was performed a pre-conversion to TJ, similar to 1A1 and 1A2 sectors (Table 3.21).

Data sources are TEB (to the right bank) and "Press release Housing" PMR (for 2015). Data on gas - at NIR GHG 1990 ÷ 2013.
Table 3.21 Data on fuel consumption 1.A.4.a.i 1 Commercial / institutional: Stationary, TJ.
	
	Solid Fuels
	Gaseous Fuels
	Liquid Fuels
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Biomass

	1990
	12132
	1422
	2507
	0

	1991
	5563
	1422
	2593
	0

	1992
	804
	1737
	2703
	0

	1993
	4466
	1138
	808
	115

	1994
	3286
	616
	352
	117

	1995
	3345
	557
	411
	117

	1996
	2963
	734
	352
	176

	1997
	2523
	734
	147
	117

	1998
	2699
	616
	117
	117

	1999
	1848
	729
	146
	88

	2000
	1438
	872
	235
	88

	2001
	1526
	1194
	352
	117

	2002
	1878
	4237
	117
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147

	2003
	2990
	4952
	175
	527

	2004
	2534
	10011
	203
	334

	2005
	2090
	8721
	151
	246

	2006
	1995
	7942
	87
	282

	2007
	1586
	3544
	131
	279

	2008
	1474
	3775
	221
	313

	2009
	1506
	5080
	659
	576

	2010
	1071
	5999
	531
	286

	2011
	1084
	12178
	247
	267

	2012
	998
	11911
	157
	350

	2013
	1099
	6308
	145
	291

	2014
	784
	7021
	197
	491
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Fig.3.18. Fuel consumption 1.A.4.a.i  Commercial / institutional: Stationary, TJ.

Changes in biomass and natural gas consumption are the following reasons:

1) For 2014 year- appeared in EB account briquettes (94 TJ) and charcoal (21 TJ), which gave an increase of consumption of 32% compared to 2013;

2) For 2009 year- in EB agricultural residues into account in the amount of 300 TJ, which significantly more the value in the  neighboring years;

3) For 2003 years- in EB recorded increased consumption of wood (100 TJ more than in neighboring years);

4) Natural gas consumption in the Left Bank region had significant variations: in 2003 - 87.7 million m3, 2004 - 229 million m3, 2005 - 181.6 million m3, 2006-151,9 million m3, 2011- 209.2 million m3, 2012- 202.3 million m3, 2013-99,9 million m3, 2014-105,1 million m3 (according to NI GHG  1990-2012).
· 1.A.4.c.i 
Table 3.22 Data on fuel consumption 1.A.4.c.i Agriculture/Forestry/Fishing, TJ.
	
	Solid 
Fuels
	Gaseous Fuels
	Liquid Fuels
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Вiomass

	1990
	534
	0
	25410
	12

	1991
	3910
	2854
	20242
	0

	1992
	3834
	3667
	12956
	0

	1993
	232
	67
	9138
	12

	1994
	147
	88
	8663
	29

	1995
	88
	147
	9699
	29

	1996
	88
	176
	7860
	29

	1997
	29
	352
	7764
	29

	1998
	29
	293
	5864
	0

	1999
	176
	176
	3279
	0

	2000
	0
	176
	2797
	0

	2001
	0
	117
	3149
	29

	2002
	0
	117
	3473
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0

	2003
	0
	147
	3211
	29

	2004
	10
	235
	2838
	10

	2005
	6
	97
	2492
	22

	2006
	5
	62
	2427
	30

	2007
	2
	29
	2093
	15

	2008
	2
	100
	2021
	11

	2009
	2
	74
	1864
	21

	2010
	2
	96
	2080
	31

	2011
	6
	86
	2032
	27

	2012
	7
	132
	1947
	33

	2013
	21
	148
	2104
	32

	2014
	19
	70
	2610
	44


Fig.3.19. Fuel consumption 1.A.4.c.i Agriculture/Forestry/Fishing, TJ.

· 1.A.5

Table 3.23. Data on fuel consumption 1.A.5.a Other combustion, TJ.
	
	Solid Fuels
	Gaseous Fuels
	Liquid Fuels
	Biomass

	1990
	474
	501
	1113
	46

	1991
	953
	0
	2468
	0

	1992
	898
	0
	1672
	0

	1993
	373
	100
	594
	25

	1994
	143
	235
	559
	31

	1995
	236
	118
	1205
	60

	1996
	177
	30
	739
	89

	1997
	206
	117
	527
	60

	1998
	235
	59
	412
	88

	1999
	147
	59
	384
	88

	2000
	117
	89
	181
	29

	2001
	137
	30
	474
	59

	2002
	177
	60
	266
	116

	2003
	187
	58
	297
	59

	2004
	43
	104
	303
	27

	2005
	51
	106
	358
	31

	2006
	142
	115
	407
	33

	2007
	113
	90
	378
	37

	2008
	186
	93
	354
	27

	2009
	47
	60
	56
	10

	2010
	143
	83
	165
	43

	2011
	129
	87
	51
	16

	2012
	22
	34
	42
	1

	2013
	16
	0
	17
	0

	2014
	10
	0
	0
	0
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Fig.3.20. Fuel consumption 1.A.5. Other combustion, TJ.
· 1.А.4.b.i Residential

Table 3.24.Data on fuel consumption 1.A.4.b.i  Residential: Stationary plants, TJ.
	
	Solid Fuels
	Gaseous Fuels
	Liquid Fuels
	Вiomass

	1990
	36428
	8702
	6191
	0

	1991
	20283
	10530
	1065
	0

	1992
	3961
	23854
	8580
	0

	1993
	4155
	8717
	1627
	913

	1994
	6367
	7306
	586
	1027

	1995
	1819
	15168
	643
	1731

	1996
	4812
	14834
	839
	2171

	1997
	2699
	23134
	1003
	2200

	1998
	998
	21041
	1028
	2142

	1999
	1262
	19317
	1239
	2171

	2000
	1262
	14977
	1460
	2230

	2001
	734
	14425
	1333
	2142

	2002
	1526
	14125
	1983
	2377

	2003
	2345
	16268
	2045
	2404

	2004
	1806
	10699
	2189
	2123

	2005
	2104
	17676
	2179
	2148

	2006
	2390
	18166
	2114
	2708

	2007
	1407
	15726
	2210
	2184

	2008
	1169
	16319
	2141
	2466

	2009
	1426
	16881
	1998
	2196

	2010
	2168
	18210
	1936
	2147

	2011
	1955
	17910
	2579
	2723

	2012
	2463
	16732
	2683
	2977

	2013
	2548
	15903
	2677
	3231

	2014
	1767
	16110
	2680
	10799
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Fig.3.21. Fuel consumption 1.A.4.b.i  Residential: Stationary plants, TJ.
Jump biomass consumption in 2014 due to an increase of nearly 3 times the amount burnt in the biomass sector: with 3231TDzh in 2013 to 10799 in 2014 with TJ (TEB MSDOS). This is largely affected the overall emissions trends for the sector "Energy"
3.5.4. Assessment of Completeness
The completeness of the time series for the Right Bank Region

There is evidence for 1A4-1A5 on all types of fuel for the entire time series.

The completeness of the time series for the Left Bank Region

There is evidence for 1A4-1A5 only on certain types of fuel for a number of years, the table is 3.25.

Table 3.25. The completeness of the time series for 1A4-1A5 in Left Bank Region

	
	
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2003
	2004
	2005
	2006

	1А4а
	gas
	
	
	
	
	
	+
	+
	+
	+
	+
	+
	+

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1А4b
	gas
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	
	LPG
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	
	woodа
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1А4с
	Diesel oil
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	
	gasoline
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	
	lubricants
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	
	coal
	
	
	
	
	
	
	
	
	
	
	
	

	
	Heavy fuel oil
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1А5
	coal
	
	
	
	
	
	
	
	
	
	
	
	

	
	Heavy fuel oil
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	1А4а
	gas
	+
	+
	+
	+
	+
	+
	+
	+

	
	
	
	
	
	
	
	
	
	

	1А4b
	gas
	+
	+
	+
	+
	+
	+
	+
	+

	
	LPG
	+
	+
	+
	+
	+
	+
	+
	+

	
	woodа
	
	+
	+
	+
	+
	+
	+
	+

	
	
	
	
	
	
	
	
	
	

	1А4с
	Diesel oil
	+
	+
	+
	+
	+
	+
	+
	+

	
	gasoline
	+

	+
	+
	+
	+
	+
	+
	+

	
	lubricants
	+

	+
	+
	+
	+
	+
	+
	+

	
	coal
	
	+
	+
	+
	+
	+
	+
	+

	
	Heavy fuel oil
	
	+
	+
	+
	+
	+
	+
	+

	
	
	
	
	
	
	
	
	
	

	1А5
	coal
	
	+
	+
	+
	+
	+
	+
	+

	
	Heavy fuel oil
	
	+
	+
	+
	+
	+
	+
	+


3.5.5 Uncertainties Assessment and Time-Series Consistency

Uncertainties for 1A4-1A5 in this cycle were not calculated.

3.5.6 Quality Assurance and Quality Control

Standard verification and quality control forms and checklists were filled in for the respective category under each sector, following a Tier 1 approach. The AD and methods used for estimating pollutants’ emissions were documented and archived both in hard copies and electronically.
Потребление топлива военным транспортом (входит в категорию 1А5)  рассмотрено как   уже учтенное в колонке «Прочее» ТЭБ.

The consumption of fuel by military  transport (included in the category 1A5) considered as already included in the column "Other" EB.
3.5.7. Recalculation
Recalculation were made:

1) for use  emission factors  by EMEP-2013;

2) Due to the transfer of data on diesel fuel and gasoline from 1A4b in 1A3b and 10% of diesel fuel from 1A4c in 1A3b. This operation was carried out to align the data series in the calculations of emissions in EMEP-2013 and IPCC 2006;
3.5.8. Planned improvements
In the next inventory cycle in order to improve data on emissions from ‘Energy’ sector, the activity data will be reviewed, with focus on better coverage of the entire territory of the country.
Industrial processes and product use 

Author: Maria BORS, Ministry of Environment, email: bors@mediu.gov.md 
Industrial processes and product use (NFR 2)

The description provided below was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
According to the National Bureau of Statistics (NBS), industry is an important sector of the national economy, its contribution to GDP during 2000-2013 varied between 13 and 18 per cent (13.8 per cent in 2013). The largest share among branches covered by this sector is held by the ‘Manufacturing Industry’ – 11.3 per cent of the total, while ‘Electricity, Heat, Natural Gases and Water Supply’ account for 2.0 per cent and ‘Mining and Quarrying Industry’ – for 0.5 per cent (NBS, 2014). In 2013 the Industry Sector involved more than 12.2 per cent of active population (NBS, 2014). The sector included more than 5089 enterprises and production units, of which circa 7.8 per cent are public ownership, 84.4 per cent - private ownership, 1.0 per cent - mixed (public and private) ownership (without foreign capital), 2.6 per cent - foreign capital and 4.1 per cent joint ventures (NBS, 2014). 

Industry Sector’s structure covers 97 types of activities, grouped as follows: Group 1 – industries based on local raw materials, which maintained their traditional markets: food industry (winemaking, canned food, juices, sugar); manufacturing of other products of non-metal minerals (cement, plaster stone, lime, ceramics production); cosmetics and perfumery; manufacturing of wooden elements for construction, manufacturing of wooden packaging; waste and recyclable materials recovery; Group 2 – industries preponderantly based on imported raw materials that have a potential market which however, needs upgrading and fast restructuring: light industry (textiles, knit-wear, leather goods); machinery manufacturing (pumping machines, medical equipment, engineering-and-electrical goods, agricultural machinery and equipment; Group 3 – industries based on imported raw materials and parts having low competitiveness: furniture, chemical products, including pharmaceuticals; paper and carton; plastics; finished metal goods; Group 4 – science-intensive enterprises, requiring special restructuring programs, as well as investment attraction programs: information technologies and instrument making engineering. The largest share among all industries is held by enterprises of the first group, in particular, processing enterprises accounting for more than 50 per cent of the total industrial output.
Overview of the sector
‘Industrial Processes’ Sector includes emissions generated directly from non-energy industrial activities. Emissions from fossil fuel combustion for production of energy used for industrial activities are estimated in the Energy Sector. Methodological guidance used - EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013. 

In the Republic of Moldova, the source categories covered by this sector are: 

2A ‘Mineral Products’

2A1 ‘Cement Production’

2A2 ‘Lime Production’

2A3 ‘Glass production’

2.A.5.a ‘Quarrying and mining of minerals other than coal’

2.A.5.b ‘Construction and demolition’ 

2. A.5.c ‘Storage, handling and transport of mineral products’ 
2B ‘Chemical Industry’

2.B.7 ‘Soda Ash Production and Use’
2.B.10.a ‘Other chemical industry’ - Polyethylene, Synthetic Resins and Detergents Production
2C ‘Metal Production’

2C1 ‘Iron and Steel Production’
2C7d ‘Storage, handling and transport of metal products’
2.D-2.L Other solvent and product use
2.D.3.a Domestic solvent use including fungicides
2.D.3.b Road paving with asphalt 

2.D.3.c Asphalt roofing 

2.D.3.d Coating applications 
2.D.3.e Degreasing

2.D.3.g Chemical products
2.D.3.h Printing

2.D.3.i, 2.G Other solvent and product use 
2.H.2 Food and beverages industry

2.I Wood processing 

2.K Consumption of POPs and heavy metals 
 

Mineral Products (NFR 2A)
· 2.A.1 ‘Cement Production’ 

Sources category description

To be noted, two cement producing plants are currently operating in the RM: Lafarge Cement Moldova J.S.C. in Rezina and Cement and Slate Combined Works in Ribnita (ATULBD). The emissions resulting from the combustion of fossil fuels used to produce heat which induces reaction in the oven, are covered by the Energy Sector and are not discussed in this chapter.

Methodological issues

Pollutants emissions from cement production were estimated using a Tier 2 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Emission Factors

Emission factors are expressed as the quantity of emission per unit of production per pollutant.

Emission factors for source category 2.A.1 Cement production were applied in accordance with EMEP/EEA Guidebook 2013 (table 3.1, page 10), and are expressed as pollutant emission per unit of clinker produced.

	Pollutant
	Value 
	Unit

	TSP 
	260 
	g/Mg clinker

	PM10
	234
	g/Mg clinker

	PM2.5
	130
	g/Mg clinker

	BC
	3
	% of PM2.5


At the same time, the abatement efficiencies given in Table 3.2 page 12 for source category 2A1Cement production were taken into account. 

For the period 1990-2010 were applied values as follows:

	Pollutant
	Value 

	TSP 
	98%

	PM10
	80%

	PM2.5
	73%


To be noted that, since 2011 Lafarge Cement company has re-equipped technological equipment by installation of a new filtration system. The aim of this technical refurbishment was replacing existing electro-filter with filter bags to significantly reduce dust emissions, from the main basket. Accordingly, other values of the abatement efficiencies were applied for the period 2011-2014.(see table 3.2 pag.12)

	Pollutant
	Value 

	TSP 
	93%

	PM10
	34%

	PM2.5
	40%


The comparison of emission factors for source category 2A1Cement production according to EMEP-2009 and 2013 Guidebook was performed as shown below.

	 
	PM2.5 
	PM10
	TSP
	BC

	 
	g/MG clinker
	% 
of PM2.5

	EMEP 2009 (table 3.3, page 13)
	940
	1300
	2500
	NE

	EMEP 2013 (table 3.1, page 10 )
	130
	234
	260
	3

	Difference, %
	-86,17
	-82,00
	-89,60
	 


The values of abatement efficiencies are the same in EMEP-2009 and 2013 Guidebook

	 2A1 Cement production


	PM2.5 
	PM10
	TSP

	 
	2011-2014 years

	EMEP 2009 (table 3.4, page 13)
	73%
	80%
	98%

	EMEP 2013 (table 3.2, page 12 )
	73%
	80%
	98%

	Difference, %
	0
	0
	0

	 
	1990-2010 years

	EMEP 2009 (table 3.4, page 13)
	40%
	34%
	93%

	EMEP 2013 (table 3.2, page 12 )
	40%
	34%
	93%

	Difference, %
	0
	0
	0


Activity data

Activity Data on Cement and Clinker Production in the RM, 1990-2014, kt
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Cement

Production
	2288.0
	1800.0
	1088.2
	960.3
	769.1
	518.8
	494.4

	Clinker

Production
	1801.3
	1666.6
	879.3
	752.5
	608.6
	459.7
	357.3

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Cement

Production
	611.8
	493.0
	462.0
	431.9
	402.1
	477.0
	484.4

	Clinker

Production
	500.2
	397.8
	390.4
	320.3
	321.9
	406.8
	452.7

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Cement

Production
	667.6
	772.8
	1051.1
	1531.0
	1775.9
	869.4
	861.4

	Clinker

Production
	525.7
	678.7
	850.6
	1302.2
	1486.6
	641.3
	655.6

	
	2011
	2012
	2013
	2014
	2015
	
	

	Cement

Production
	1018.0 


	1051.4 


	1095.3 


	1095.3 


	1095.3 


	
	

	Clinker

Production
	804.7 


	832.8 


	897.6 


	897.6 


	897.6 


	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations

2A1Cement production 

Emissions from 2A1Cement production were recalculated for the 1990-2014 time series, due to several factors, namely:

· Updated EMEP/EEA Emission Inventory Guidebook 2013.

· Changes in the calculation of emissions. 
In IIR 2014, the calculations for estimating emissions from 2A1Cement production for 1990-2012 were performed on base of activity data on cement production. Now, for the calculations it has been used the data activity on clinker production. This decision was taken after further analysis of the methodology, but also as a result of a training workshop on this topic.

· Updated AD on clinker production at the Cement Plants in Rezina and Ribnita for the 2011-2013 years.

· Emissions for the 2014 year were estimated for the first time.
· Black Carbon was estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013 
Comparative results of PM2.5, PM10 and TSP from 2A1 Cement production, kt
	Year
	PM2.5, kt
	PM10, kt
	TSP, kt
	BC , kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2016

	2014
	 
	0,0315
	 
	 
	0,0420
	 
	 
	0,0047
	 
	0,0009

	2013
	 
	0,0315
	 
	 
	0,0420
	 
	 
	0,0047
	 
	0,0009

	2012
	0,267
	0,0292
	-89,05
	0,273
	0,039
	-85,74
	0,053
	0,004
	-91,76
	0,0009

	2011
	0,258
	0,0282
	-89,07
	0,265
	0,038
	-85,77
	0,051
	0,004
	-91,78
	0,0008

	2010
	0,4858
	0,051
	-89,47
	0,739
	0,101
	-86,30
	0,1507
	0,012
	-92,08
	0,0015

	2009
	0,490
	0,050
	-89,80
	0,746
	0,099
	-86,72
	0,152
	0,012
	-92,33
	0,0015

	2008
	1,002
	0,116
	-88,42
	1,524
	0,230
	-84,93
	0,311
	0,027
	-91,29
	0,0035

	2007
	0,863
	0,102
	-88,24
	1,314
	0,201
	-84,69
	0,268
	0,024
	-91,15
	0,0030

	2006
	0,593
	0,066
	-88,81
	0,902
	0,131
	-85,43
	0,184
	0,015
	-91,58
	0,0020

	2005
	0,436
	0,053
	-87,85
	0,663
	0,105
	-84,19
	0,135
	0,012
	-90,87
	0,0016

	2004
	0,377
	0,041
	-89,11
	0,573
	0,081
	-85,83
	0,117
	0,010
	-91,81
	0,0012

	2003
	0,273
	0,035
	-87,08
	0,416
	0,070
	-83,18
	0,085
	0,008
	-90,28
	0,0011

	2002
	0,269
	0,032
	-88,21
	0,409
	0,063
	-84,65
	0,083
	0,007
	-91,13
	0,0010

	2001
	0,227
	0,025
	-88,93
	0,345
	0,050
	-85,59
	0,070
	0,006
	-91,67
	0,0008

	2000
	0,244
	0,025
	-89,74
	0,371
	0,049
	-86,65
	0,076
	0,006
	-92,29
	0,0007

	1999
	0,261
	0,030
	-88,31
	0,396
	0,060
	-84,79
	0,081
	0,007
	-91,21
	0,0009

	1998
	0,278
	0,031
	-88,84
	0,423
	0,061
	-85,48
	0,086
	0,007
	-91,61
	0,0009

	1997
	0,345
	0,039
	-88,69
	0,525
	0,077
	-85,28
	0,107
	0,009
	-91,50
	0,0012

	1996
	0,279
	0,028
	-90,01
	0,424
	0,055
	-86,99
	0,087
	0,007
	-92,48
	0,0008

	1995
	0,293
	0,036
	-87,75
	0,445
	0,071
	-84,05
	0,091
	0,008
	-90,78
	0,0011

	1994
	0,434
	0,047
	-89,06
	0,660
	0,094
	-85,76
	0,135
	0,011
	-91,77
	0,0014

	1993
	0,542
	0,059
	-89,16
	0,824
	0,116
	-85,90
	0,168
	0,014
	-91,85
	0,0018

	1992
	0,614
	0,069
	-88,83
	0,934
	0,136
	-85,46
	0,190
	0,016
	-91,60
	0,0021

	1991
	1,015
	0,130
	-87,20
	1,544
	0,257
	-83,33
	0,315
	0,030
	-90,37
	0,0039

	1990
	1,290
	0,141
	-89,11
	1,963
	0,278
	-85,83
	0,400
	0,033
	-91,81
	0,0042


In comparison with the results obtained in the previous inventory cycle for the 1990-2012 time series, the above mentioned changes resulted in a considerable decrease of PM2.5, PM10 and TSP emissions during 1990-2014 years

It is assumed that decrease of emissions with 85-92 percent is directly related to the modifications of emissions factors values from EMEP/EEA emission inventory 2009 and 2013 guidebook.

The analysis / comparison of emission factors is a relevant argument in this regard.

The decrease of emission factors values generated in fact the reduction of emissions of PM2.5, PM10 and TSP.

The results allow assert that within the 1990-2014 time series, emissions from 2A1 ‘Cement Production’ source category decreased as follows:

· PM2.5 by circa 77.6 percent

· PM10 by circa 84.9 percent

· TSP by circa 85.8 percent

· BC by circa 77.6 percent

· 2.A.2 Lime production 
Methodological issues

Pollutants emissions from lime production were estimated using a Tier 1 methodology of the EMEP/EEA air pollutant emission inventory guidebook 2013, based on activity data on lime production. 
Emission Factors

For the activity 2A2 Lime Production the recommended Tier 1 emission factors from the EMEP/EEA Guidebook - 2013 were used (table 3.1, page 8)

	Pollutant
	Value 
	Unit

	TSP 
	9000
	g/Mg lime

	PM10
	3500
	g/Mg lime

	PM2.5
	700
	g/Mg lime

	BC
	0.46
	% of PM2.5


The comparison of emission factors for source category 2.A.2 Lime production according to EMEP-2009 and EMEP-2013 Guidebook was performed as shown below.

	 
	PM2.5 
	PM10
	TSP
	BC

	 
	g/Mg lime
	% 
of PM2.5

	EMEP 2009 (table 3.1, page 9)
	50
	240
	590
	NE

	EMEP 2013 (table 3.1, page 8 )
	700
	3 500
	9 000
	0,46

	Difference, %
	1300,00
	1358,33
	1425,42
	 


Activity data

Activity Data on Lime Production within 1990-2014 time periods, kt
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	114.3
	100.00
	32.80
	30.00
	15.90
	10.8
	19.90

	RM: left bank of Nistru River
	90.00
	78.6
	55.00
	48.00
	45.00
	28.00
	34.00

	RM: total
	204.30
	178.60
	87.80
	78.00
	60.90
	38.80
	53.90

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Nistru River
	9.70
	12.70
	5.20
	3.10
	3.30
	3.30
	2.90

	RM: left bank of Nistru River
	39.00
	26.00
	19.00
	12.00
	2.00
	8.00
	0.00

	RM: total
	48.70
	38.70
	24.20
	15.10
	5.30
	11.30
	2.90

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Nistru River
	2.10
	2.10
	2.20
	1.10
	0.30
	0.30
	0.00

	RM: left bank of Nistru River
	1.00
	7.00
	8.00
	14.00
	14.00
	4.28
	3.18

	RM: total
	3.10
	9.10
	10.20
	15.10
	14.30
	4.58
	3.18

	
	2011
	2012
	2013
	2014
	2015
	
	

	RM: right bank of Nistru River
	0.18
	0.13
	0.08
	0.08
	0.08
	
	

	RM: left bank of Nistru River
	7.44
	6.84
	5.49
	5.49
	
	
	

	RM: total
	7.61
	6.97
	5.57
	5.57
	
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 

Recalculations

Emissions from 2.A.2 Lime production were recalculated for the 1990-2014 time series, due to several factors, namely:

· Updated EMEP/EEA Emission Inventory Guidebook 2013.

· Updated activity data on lime production for the 2011-2013 years.

· Emissions of PM2.5, PM10, TSP, BC for the 2014 year from the source category 2.A.2 Lime production were estimated for the first time.

· Black Carbon was estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013 
Comparative Results of PM 2.5, PM10 and TSP emissions from 2.A.2 Lime production, kt

	2.A.2 Lime production 

	Year
	PM2.5, kt
	PM10, kt
	TSP, kt
	BC , kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2016

	2014
	 
	0,0039
	 
	 
	0,0195
	 
	 
	0,050
	 
	1,794E-05

	2013
	 
	0,0039
	 
	 
	0,0195
	 
	 
	0,050
	 
	1,794E-05

	2012
	0,0004
	0,0049
	1268,58
	0,0017
	0,0244
	1325,61
	0,004
	0,063
	1391,19
	2,244E-05

	2011
	0,0004
	0,0053
	1383,84
	0,0017
	0,0266
	1445,67
	0,004
	0,068
	1516,78
	2,450E-05

	2010
	1,59E-04
	0,0022
	1300,00
	0,0008
	0,0111
	1358,33
	1,88E-03
	0,029
	1425,42
	1,024E-05

	2009
	0,0002
	0,0032
	1300,00
	0,0011
	0,0160
	1358,33
	0,003
	0,041
	1425,42
	1,475E-05

	2008
	0,0007
	0,0100
	1300,00
	0,0034
	0,0501
	1358,33
	0,008
	0,129
	1425,42
	4,605E-05

	2007
	0,0008
	0,0106
	1300,00
	0,0036
	0,0529
	1358,33
	0,009
	0,136
	1425,42
	4,862E-05

	2006
	5,10E-04
	0,0071
	1300,00
	0,0024
	0,0357
	1358,33
	6,02E-03
	0,092
	1425,42
	3,284E-05

	2005
	0,0005
	0,0064
	1300,00
	0,0022
	0,0319
	1358,33
	0,005
	0,000
	-100,00
	2,930E-05

	2004
	1,55E-04
	0,0022
	1300,00
	0,0007
	0,0109
	1358,33
	1,83E-03
	0,028
	1425,42
	9,982E-06

	2003
	0,0001
	0,0020
	1300,00
	0,0007
	0,0102
	1358,33
	0,002
	0,026
	1425,42
	9,338E-06

	2002
	0,0006
	0,0079
	1300,00
	0,0027
	0,0396
	1358,33
	0,007
	0,102
	1425,42
	3,639E-05

	2001
	0,0003
	0,0037
	1300,00
	0,0013
	0,0186
	1358,33
	0,003
	0,048
	1425,42
	1,707E-05

	2000
	0,0008
	0,0106
	1300,00
	0,0036
	0,0529
	1358,33
	0,009
	0,136
	1425,42
	4,862E-05

	1999
	0,0012
	0,0169
	1300,00
	0,0058
	0,0847
	1358,33
	0,014
	0,218
	1425,42
	7,792E-05

	1998
	0,0019
	0,0271
	1300,00
	0,0093
	0,1355
	1358,33
	0,023
	0,348
	1425,42
	1,246E-04

	1997
	0,0024
	0,0341
	1300,00
	0,0117
	0,1705
	1358,33
	0,029
	0,438
	1425,42
	1,568E-04

	1996
	0,0027
	0,0377
	1300,00
	0,0129
	0,1887
	1358,33
	0,032
	0,485
	1425,42
	1,736E-04

	1995
	0,0019
	0,0272
	1300,00
	0,0093
	0,1358
	1358,33
	0,023
	0,349
	1425,42
	1,249E-04

	1994
	0,0030
	0,0426
	1300,00
	0,0146
	0,2132
	1358,33
	0,036
	0,548
	1425,42
	1,961E-04

	1993
	0,0039
	0,0546
	1300,00
	0,0187
	0,2730
	1358,33
	0,046
	0,702
	1425,42
	2,512E-04

	1992
	0,0044
	0,0615
	1300,00
	0,0211
	0,3073
	1358,33
	0,052
	0,790
	1425,42
	2,827E-04

	1991
	0,0089
	0,1250
	1300,00
	0,0429
	0,6251
	1358,33
	0,105
	1,607
	1425,42
	5,751E-04

	1990
	0,0102
	0,1430
	1300,00
	0,0490
	0,7151
	1358,33
	0,121
	1,839
	1425,42
	6,578E-04


In comparison with emissions estimates included into the IIR 2014, at this stage of inventory (IIR 2016) the use of the updated methodology EMEP/EEA emission inventory guidebook 2013 resulted a significant increase of PM2.5, PM10 and TSP emissions. 

The change / updated methodology, in particular the modification / increase of values of the emission factors has generated considerable increase of emissions form source category 2.A.2 Lime production. 

The results allow assert that within the 1990-2014 time series, emissions from 2A2 ‘Lime Production’ source category decreased by circa 97.3 per cent

· 2.A.3 Glass production 
Sources category description was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
Under this source category are covered emissions originated from the production of different types of glass (flat window glass, glass for recipients, glassware, special glass). Glass is produced from a raw material mix containing silicon (SiO2), sodium (Na2O), lime (CaO) or other carbonates (CaCO3, CaMg(CO3)2, Na2CO3, BaCO3, K2CO3, SrCO3 etc.), with small admixture of aluminium (Al2O3) and alkaline substances, plus other minor ingredients. Glass production process allows for a small quantity of recycled glass to be used (its share can vary between 10-80 per cent of the total raw material used).
The melting process for glass of different types is similar. Glass production process implies the following phases: selection and preparation of the raw material; melting, moulding, hardening, quenching and finishing. 
Methodological issues

Emissions from 2.A.3 Glass production were estimated using Tier 1 method of the EMEP/EEA air pollutant emission inventory guidebook 2013. 

Emission Factors

Tier 1 emission factors of EMEP/EEA 2013 Guidebook for source category 2.A.3 Glass production were used (table 3.1 page 14).

	Pollutant
	Value 
	Unit

	TSP
	300
	g/Mg glass

	PM10
	270
	g/Mg glass

	PM2.5
	240
	g/Mg glass

	BC
	0.062
	% of PM2.5

	Pb
	1.7
	g/Mg glass

	Cd
	0.13
	g/Mg glass

	Hg
	0.003
	g/Mg glass

	As
	0.19
	g/Mg glass

	Cr
	0.23
	g/Mg glass

	Cu
	0.007
	g/Mg glass

	Ni
	0.49
	g/Mg glass

	Se
	0.8
	g/Mg glass

	Zn
	0.37
	g/Mg glass


The comparison of emission factors for source category 2.A.3 Glass production according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed. The only innovative element in updated EMEP/EEA 2013 Guidebook (Tier 1) is the inclusion of the BC.
Activity data
Activity Data on Flat Glass Production within 1985-1992 time periods

	
	1985
	1986
	1987
	1988
	1990
	1991
	1992

	Flat glass for

Construction, thousand m2
	94,0
	124,0
	118,0
	265,0
	226,0
	287,0
	184,0

	Flat glass for

construction, kt
	0,47
	0,62
	0,59
	1,325
	1,13
	1,435
	0,92


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 

Activity Data on Production of Glass Bottles for the Wine Industry in the RM within 1990-2014 time periods
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	75 cl standard wine bottles, million pieces
	165,50
	153,0
	138,80
	138,20
	133,40
	184,00
	165,20

	75 cl standard wine bottles, kt
	82,75
	76,5
	69,4
	69,1
	66,7
	92
	82,6

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	75 cl standard wine bottles, million pieces
	172,20
	189,10
	125,20
	260,50
	228,30
	296,10
	281,40

	75 cl standard wine bottles, kt
	86,1
	94,55
	62,6
	130,25
	114,15
	148,05
	140,7

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	75 cl standard wine bottles, million pieces
	308,00
	354,60
	321,40
	302,70
	284,70
	201,30
	246,20

	75 cl standard wine bottles, kt
	154,0
	177,3
	160,7
	151,35
	142,35
	100,65
	123,1

	
	2011
	2012
	2013
	2014
	2015
	
	

	75 cl standard wine bottles, million pieces
	326,30
	223,10
	272,53 


	272,53 


	272,53 


	
	

	75 cl standard wine bottles, kt
	163,15
	111,55
	136,27
	136,27
	136,27
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 

Activity Data on Production of Glass Packaging for the Canning Industry in the RM within 1990-2014 time periods, glass jars equivalent to 0.5 liters

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River, million
	222.60
	245.70
	187.40
	248.90
	152.70
	87.40
	39.60

	RM: left bank of Nistru River, million
	435.00
	448.00
	330.00
	284.00
	111.00
	89.50
	71.90

	RM: total
	657.60
	693.70
	517,40
	532,90
	263,70
	176,90
	111,50

	glass jars equivalent to 0.5 liters, kt
	263.04


	277.48
	206.96
	213.16
	105.48
	70.76
	44.6

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Nistru River, million
	86.40
	84.20
	104.60
	156.20
	148.80
	137.40
	107.40

	RM: left bank of Nistru River, million
	81.90
	52.00
	19.00
	56.00
	69.00
	77.00
	69.00

	RM: total
	168,30
	136,20
	123,60
	212,20
	217,80
	214,40
	176,40

	glass jars equivalent to 0.5 liters, kt
	67.32
	54.48
	49.44
	84.88
	87.12
	85.76
	70.56

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Nistru River, million
	98.90
	130.10
	121.30
	98.70
	80.70
	92.20
	99.80

	RM: left bank of Nistru River, million
	45.00
	33.00
	37.00
	40.00
	0.92
	0.00
	0.00

	RM: total
	143,90
	136,10
	158,30
	138,70
	81,62
	92,20
	99,80

	glass jars equivalent to 0.5 liters, kt
	57.56
	54.44
	63.32
	55.48
	32.65
	36.88
	39.92

	
	2011
	2012
	2013
	2014
	2015
	
	

	RM: right bank of Nistru River, million
	96.50
	78.9
	246.40
	246.40
	246.40
	
	

	RM: left bank of Nistru River, million
	0.00
	0.00
	0.00
	0.00
	0.00
	
	

	RM: total
	96.50
	78.9
	246.40
	246.40
	246.40
	
	

	glass jars equivalent to 0.5 liters, kt
	38.6
	31.56
	98.56
	98.56
	98.56
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 

· Mineral wool production
Activity Data on Mineral Wool Production within 1990-2014 time periods, thousand m3
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	124,5
	110,7
	66,3
	55,7
	14,8
	29,5
	21,0

	RM: left bank of Nistru River
	437,70
	244,0
	110,2
	50,2
	25,5
	10,3
	0,0

	RM: total
	562,2
	354,7
	176,5
	105,9
	40,3
	39,8
	21,0

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003-2014

	RM: right bank of Nistru River
	21,1
	13,5
	8,9
	5,9
	NO
	NO
	NO

	RM: left bank of Nistru River
	5,9
	6,0
	4,0
	0,0
	NO
	1,0
	NO

	RM: total
	27,0
	19,5
	12,9
	5,9
	NO
	1,0
	NO


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 

To convert the AD in metric mass units (kt), a conversion coefficient of 0.125 t per 1 m3 of mineral wool was used.

Activity Data on Mineral Wool Production within 1990-2014 time periods, kt

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	15,5625
	13,8375
	8,2875
	6,9625
	1,85
	3,6875
	2,625

	RM: left bank of Nistru River
	54,7125
	30,5
	13,775
	6,275
	3,1875
	1,2875
	0

	RM: total
	70,275
	44,3375
	22,0625
	13,2375
	5,0375
	4,975
	2,625

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003-2014

	RM: right bank of Nistru River
	2,6375
	1,6875
	1,1125
	0,7375
	NO
	NO
	NO

	RM: left bank of Nistru River
	0,7375
	0,75
	0,5
	0
	NO
	0,125
	NO

	RM: total
	3,375
	2,4375
	1,6125
	0,7375
	NO
	0,125
	NO


Activity Data on total 2.A.3 Glass production (Glass and mineral wool production), kt
	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Dniester River
	188,48
	190,05
	153,57
	175,62
	129,63
	130,65
	101,07

	RM: left bank of Dniester River
	228,7125
	209,7
	145,775
	119,875
	47,5875
	37,0875
	28,76

	RM: total
	417,20
	399,75
	299,34
	295,50
	177,22
	167,74
	129,83

	 
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Dniester River
	123,30
	129,92
	105,55
	193,47
	173,67
	203,01
	183,66

	RM: left bank of Dniester River
	33,4975
	21,55
	8,1
	22,40
	27,6
	30,925
	27,6

	RM: total
	156,80
	151,47
	113,65
	215,87
	201,27
	233,94
	211,26

	 
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Dniester River
	193,56
	218,54
	209,22
	190,83
	174,63
	137,53
	163,02

	RM: left bank of Dniester River
	18
	13,2
	14,8
	16
	0,368
	0
	0

	RM: total
	211,56
	231,74
	224,02
	206,83
	175,00
	137,53
	163,02

	 
	2011
	2012
	2013
	2014
	2015 
	 
	 

	RM: right bank of Dniester River
	201,74
	143,11
	234,83
	234,83
	234,83
	 
	 

	RM: left bank of Dniester River
	0
	0
	0
	0
	0
	 
	 

	RM: total
	201,74
	143,11
	234,83
	234,83
	234,83
	 
	 


Recalculations

2.A.3 Glass production 
Emissions from 2.A.3 Glass production were recalculated for the 2011-2013 years, in particular due to updated AD on glass production

Emissions for the 2014 year from the source category 2.A.3 Glass production were estimated for the first time.

Black Carbon was estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013. 

The results allow assert that within the 1990-2014 time series, emissions from 2.A.3 Glass production source category decreased by circa 43.7 percent, due to decreased of the glass production.
· 2.A.5.a Quarrying and mining of minerals other than coal 
Methodological issues

Emissions from 2.A.5.a Quarrying and mining of minerals other than coal are reported using Tier 1 method of the EMEP/EEA air pollutant emission inventory guidebook 2013.

Emission Factors

TSP, PM10 and PM2.5 are estimated by applying emission factors included in the EMEP/EEA Guidebook – 2013 (Tier 1, table 3.1 page5) 
	Pollutant
	EMEP-2009
	EMEP-2013
	Unit

	TSP
	0.07
	102
	g/Mg mineral

	PM10
	0.04
	50
	g/Mg mineral

	PM2.5
	0.004
	5.0
	g/Mg mineral


The comparison of emission factors for source category 2.A.5.a Quarrying and mining of minerals other than coal according to EMEP-2009 and EMEP-2013 Guidebook was performed as shown below.

	 
	PM2.5 
	PM10
	TSP

	 
	g/Mg mineral 

	EMEP 2009 (table 3.1, page 5)
	0,004
	0,04
	0,07

	EMEP 2013 (table 3.1, page 5 )
	5
	50
	102

	Difference, %
	124900,0
	124900,0
	145614,3


Activity data
· 2.A.5.a Quarrying and mining of minerals other than coal 
Activity data is collected from Statistical Yearbooks of Moldova and where it was available from the ATULBD, as well.

To be mentioned that so far it fails to collect all sets of data required by this category of sources. The difficulty consists in access to previously data. 

For 1990-1994 periods no activity data were found with regard to mining and quarrying in Statistical sources. In this context, in order to complete the time series, expert judgment was applied for determination of activity data for 1990-1994.

Also, it has not been possible to collect data from Administrative-Territorial Units on the Left Bank of Nistru, except sand gravel mixture and only for the 2009-2012 period. Respectively, the estimate was made taking into account only activity data which were available at that moment.
Activity Data regarding material quarried within 1990-2014 time periods, kt

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	7098,445
	5584.441
	3376.125
	2979.299
	2386.107
	1566,93
	1508,45

	RM: left bank of Nistru River
	
	
	
	
	
	
	

	RM: total
	
	
	
	
	
	
	

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Nistru River
	1847,82
	1617,1
	1431,34
	1400,30
	1557,05
	2120,18
	2455,23

	RM: left bank of Nistru River
	
	
	
	
	
	
	

	RM: total
	
	
	
	
	
	
	

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Nistru River
	3072,33
	3298.80
	3805.90
	4393.50
	4548.60
	3206.20
	3659.30

	RM: left bank of Nistru River
	
	
	
	
	
	104,86
	104,02

	RM: total
	
	
	
	
	
	3311,06
	3763,32

	
	2011
	2012
	2013
	2014
	2015
	
	

	RM: right bank of Nistru River
	4765.50
	4949.50
	6239.10
	6934.3
	6934.3
	
	

	RM: left bank of Nistru River
	233,66
	324,38
	204.96
	215.18
	215.18
	
	

	RM: total
	4999,16
	5273,88
	6444.06
	7149.48
	7149.48
	
	


Source: Statistical Yearbooks of the Republic of Moldova 2003 (table 14.19. page 392), 2004 (table 15.19. page 442), 2007 (table 14.18. page 309), 2008 (table 14.17. page 305) 2009 (table 14.17. page 302), 2011 (table 14.17. page 302), 2013 (table 14.11. page 303), 2015 (table 14.10 page 296-297) SY of the ATULBD 2013 (table 8.7. page 101), 2015 (table 7.7 page 90)

Recalculations

· 2.A.5.a Quarrying and mining of minerals other than coal 
Emissions from 2.A.5.a Quarrying and mining of minerals other than coal were recalculated for the 1990-2014 time series, in particular due to Updated EMEP/EEA Emission Inventory Guidebook 2013.

Emissions for the 2013-2014 year were estimated for the first time.
Comparative Results of PM2.5, PM10 and TSP emissions from 2.A.5.a Quarrying and mining of minerals other than coal, kt

	Year
	PM2.5, kt
	PM10, kt
	TSP, kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,036
	 
	 
	0,357
	 
	 
	0,729
	 

	2013
	 
	0,032
	 
	 
	0,322
	 
	 
	0,657
	 

	2012
	2,1E-05
	0,026
	124900
	2E-04
	0,264
	124900
	3,7E-04
	0,538
	145614

	2011
	2,0E-05
	0,025
	124900
	2E-04
	0,250
	124900
	3,50E-04
	0,510
	145614

	2010
	1,5E-05
	0,019
	124900
	1,5E-04
	0,188
	124900
	2,6E-04
	0,384
	145614

	2009
	1,3E-05
	0,017
	124900
	1,3E-04
	0,166
	124900
	2,3E-04
	0,338
	145614

	2008
	0,00002
	0,023
	124900
	0,00018
	0,227
	124900
	0,00032
	0,464
	145614

	2007
	0,00002
	0,022
	124900
	0,00018
	0,220
	124900
	0,00031
	0,448
	145614

	2006
	1,5E-05
	0,019
	124900
	1,5E-04
	0,190
	124900
	2,7E-04
	0,388
	145614

	2005
	1,3E-05
	0,016
	124900
	1,3E-04
	0,165
	124900
	2,3E-04
	0,336
	145614

	2004
	1,23E-05
	0,015
	124900
	1,23E-04
	0,154
	124900
	2,15E-04
	0,313
	145614

	2003
	0,00001
	0,012
	124900
	0,00010
	0,123
	124900
	0,00017
	0,250
	145614

	2002
	0,00001
	0,011
	124900
	0,00008
	0,106
	124900
	0,00015
	0,216
	145614

	2001
	0,00001
	0,008
	124900
	0,00006
	0,078
	124900
	0,00011
	0,159
	145614

	2000
	0,00001
	0,007
	124900
	0,00006
	0,070
	124900
	0,00010
	0,143
	145614

	1999
	0,00001
	0,007
	124900
	0,00006
	0,072
	124900
	0,00010
	0,146
	145614

	1998
	0,00001
	0,008
	124900
	0,00006
	0,081
	124900
	0,00011
	0,165
	145614

	1997
	0,00001
	0,009
	124900
	0,00007
	0,092
	124900
	0,00013
	0,188
	145614

	1996
	0,00001
	0,008
	124900
	0,00006
	0,075
	124900
	0,00011
	0,154
	145614

	1995
	0,00001
	0,008
	124900
	0,00006
	0,078
	124900
	0,00011
	0,160
	145614

	1994
	0,00001
	0,012
	124900
	0,00010
	0,119
	124900
	0,00017
	0,243
	145614

	1993
	0,00001
	0,015
	124900
	0,00012
	0,149
	124900
	0,00021
	0,304
	145614

	1992
	0,00001
	0,017
	124900
	0,00014
	0,169
	124900
	0,00024
	0,344
	145614

	1991
	0,00002
	0,028
	124900
	0,00022
	0,279
	124900
	0,00039
	0,570
	145614

	1990
	0,00003
	0,035
	124900
	0,00028
	0,355
	124900
	0,00050
	0,724
	145614


In comparison with emissions estimates included into the IIR 2014, at this stage of inventory (IIR 2016) the use of the updated methodology EMEP/EEA emission inventory guidebook 2013 resulted a very high increase of PM2.5, PM10 and TSP emissions. 

The change / updated methodology, in particular the modification / increase of values of the emission factors has generated considerable increase of emissions form source category 2.A.5.a Quarrying and mining of minerals other than coal. 
· 2.A.5.b Construction and demolition
Methodological issues

Emissions from 2.A.5.b Construction and demolition were estimated using Tier 1 method of the EMEP/EEA air pollutant emission inventory guidebook 2013.

Emission Factors

TSP, PM10 and PM2.5 were estimated by applying emission factors recommended by the EMEP/EEA Guidebook – 2013 (Tier 1, table 3.1, page 6)

.  
	Pollutant
	EMEP-2009
	EMEP-2013
	Unit

	TSP
	0.162
	0.162
	kg/m2/year

	PM10
	0.0812
	0.0812
	kg/m2/year

	PM2.5
	0.00812
	0.00812
	kg/m2/year


The comparison of emission factors for source category 2.A.5.b Construction and demolition according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed.
Activity data
In this sector 2.A.5.b Construction and demolition

the collection of activity data was rather difficult.

The data is available for years 1990, 1995, 1997-2012, but unfortunately not for the years 1991, 1992, 1993, 1994, 1996.

In this context, in order to complete time series, expert judgment was applied for determination of activity data for missing years.

To be noted that activity data for years 1990, 1995, 1997, 1998, 1999 refers only to spaces of dwelling houses, not total area of buildings.

Activity data regarding ATULBD were available only for 2006-2012 periods.

Thus, calculation of emission from 2.A.5.b Construction and demolition were carried out based on above mentioned aspects.  
Activity Data regarding floor space constructed/demolished within 1990-2012 time periods, thousands m2

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	1594
	1180.8
	713.9
	630
	504.5
	512
	324.3

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Nistru River
	378
	343
	284
	289,4
	388,4
	347,2
	396,3

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Nistru River
	489,8
	653,2
	737,6
	893,3
	1018,8
	722,0
	763,1

	RM: left bank of Nistru River
	
	
	67,4
	41,2
	54,7
	53,0
	48,3

	RM: total
	
	
	805,0
	934.5
	1073.5
	775
	811,4

	
	2011
	2012
	2013
	2014
	2015
	
	

	RM: right bank of Nistru River
	850,5
	718,1
	759.7
	775.6
	775.6
	
	

	RM: left bank of Nistru River
	46,3
	36,2
	42.1
	31.4
	
	
	

	RM: total
	896,8
	754.3
	801.8
	807.0
	
	
	


Source: Statistical Yearbook of Moldova 2002 (table 16.2.1., page 367), 2005 (table 18.1.19. page 389) 2013 (table 17.1.21. page 376), 2015(table 17.1.21 page 379), SY of the ATULBD 2011 (table 4.5.1. page 74), 2013 (table 4.5.1. page 79), 2015 (table 3.5.1 page 70)
Recalculations

· 2.A.5.b Construction and demolition
The emissions resulting from 2.A.5.b Construction and demolition have not been recalculated. 

Emissions resulting from 2.A.5.b Construction and demolition for 2013-2014 years were estimated for the first time.
The results allow assert that within the 1990-2014 time series, emissions from 2.A.5.b Construction and demolition source category decreased by circa 49.4 percent.
· 2.A.5.c Storage, handling and transport of mineral products 
Methodological issues

Emissions from 2.A.5.c Storage, handling and transport of mineral products were estimated using Tier 2 method of the EMEP/EEA air pollutant emission inventory guidebook 2013.

Emission Factors

· 2.A.5.c Storage, handling and transport of mineral products 
Tier 2 emission factors of EMEP/EEA 2013 Guidebook for source category 2.A.5.c Storage, handling and transport of mineral products were used (table 3.4 page 7)

	Pollutant
	Value 
	Unit

	TSP
	12
	g/ton

	PM10
	6
	g/ton

	PM2.5
	0.6
	g/ton


The comparison of emission factors for source category 2.A.5.c Storage, handling and transport of mineral products according to EMEP-2009 and EMEP-2013 Guidebook was performed as shown below.

	 
	PM2.5 
	PM10
	TSP

	 
	g/ton 

	EMEP 2009 (table 3.2, page 6)
	0,5
	5
	10

	EMEP 2013 (table 3.4, page 7 )
	0,6
	6
	12

	Difference, %
	20,0
	20,0
	20,0


Activity data
The relevant activity data is the total amount of mineral products stored, handled and transported, as was indicated for 2.A.5.a Quarrying and mining of minerals other than coal 

Recalculations for 2.A.5.c Storage, handling and transport of mineral products 
Emissions from 2.A.5.c Storage, handling and transport of mineral products were recalculated for the 1990-2014 time series, in particular due to Updated EMEP/EEA Emission Inventory Guidebook 2013.

Emissions for the 2013-2014 years were estimated for the first time.

Comparative Results of PM 2.5, PM10 and TSP emissions from 2.A.5.c Storage, handling and transport of mineral products, kt

	Year
	PM2.5, kt
	PM10, kt
	TSP, kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,0043
	 
	 
	0,043
	 
	 
	0,086
	 

	2013
	 
	0,0039
	 
	 
	0,039
	 
	 
	0,077
	 

	2012
	0,002637
	0,0032
	20,00
	0,026
	0,032
	20,00
	0,053
	0,063
	20,00

	2011
	0,0025
	0,0030
	20,00
	0,025
	0,030
	20,00
	0,050
	0,060
	20,00

	2010
	0,0019
	0,0023
	20,00
	0,019
	0,023
	20,00
	0,038
	0,045
	20,00

	2009
	0,0017
	0,0020
	20,00
	0,017
	0,020
	20,00
	0,033
	0,040
	20,00

	2008
	0,0023
	0,0027
	20,00
	0,023
	0,027
	20,00
	0,045
	0,055
	20,00

	2007
	0,0022
	0,0026
	20,00
	0,022
	0,026
	20,00
	0,044
	0,053
	20,00

	2006
	0,0019
	0,0023
	20,00
	0,019
	0,023
	20,00
	0,038
	0,046
	20,00

	2005
	0,0016
	0,0020
	20,00
	0,016
	0,020
	20,00
	0,033
	0,040
	20,00

	2004
	0,0015
	0,0018
	20,00
	0,015
	0,018
	20,00
	0,031
	0,037
	20,00

	2003
	0,0012
	0,0015
	20,00
	0,012
	0,015
	20,00
	0,025
	0,029
	20,00

	2002
	0,0011
	0,0013
	20,00
	0,011
	0,013
	20,00
	0,021
	0,025
	20,00

	2001
	0,0008
	0,0009
	20,00
	0,008
	0,009
	20,00
	0,016
	0,019
	20,00

	2000
	0,0007
	0,0008
	20,00
	0,007
	0,008
	20,00
	0,014
	0,017
	20,00

	1999
	0,0007
	0,0009
	20,00
	0,007
	0,009
	20,00
	0,014
	0,017
	20,00

	1998
	0,0008
	0,0010
	20,00
	0,008
	0,010
	20,00
	0,016
	0,019
	20,00

	1997
	0,0009
	0,0011
	20,00
	0,009
	0,011
	20,00
	0,018
	0,022
	20,00

	1996
	0,0008
	0,0009
	20,00
	0,008
	0,009
	20,00
	0,015
	0,018
	20,00

	1995
	0,0008
	0,0009
	20,00
	0,008
	0,009
	20,00
	0,016
	0,019
	20,00

	1994
	0,0012
	0,0014
	20,00
	0,012
	0,014
	20,00
	0,024
	0,029
	20,00

	1993
	0,0015
	0,0018
	20,00
	0,015
	0,018
	20,00
	0,030
	0,036
	20,00

	1992
	0,0017
	0,0020
	20,00
	0,017
	0,020
	20,00
	0,034
	0,041
	20,00

	1991
	0,0028
	0,0034
	20,00
	0,028
	0,034
	20,00
	0,056
	0,067
	20,00

	1990
	0,0035
	0,0043
	20,00
	0,035
	0,043
	20,00
	0,071
	0,085
	20,00


In comparison with emissions estimates from 2.A.5.c Storage, handling and transport of mineral products included into the IIR 2014, in currently IIR 2016 it is attesting of increase of emissions from 2A5c source category with 20 percent. This increase is linked to increase of emission factors values from EMEP/EEA 2013 comparative to EMEP/EEA 2009.
Chemical industry (NFR 2B)

Source Category Description

The 2B ‘Chemical Industry’ category comprises the following emission sources:

2.B.1 Ammonia production

2.B.2 Nitric acid production

2.B.3 Adipic acid production

2.B.5 Carbide production
2.B.6 Titanium dioxide production
2.B.7 Soda ash production and use
2.B.10.a  Other chemical industry

2.B.10.b Storage, handling, transport of chemical products

	2B1
	Ammonia production
	NO

	2B2
	Nitric acid production
	NO

	2B3
	Adipic acid production
	NO

	2B5
	Carbide production
	NO

	2B6
	Titanium dioxide production
	NO

	2B7
	Soda ash production and use
	X

	2B10a
	 Chemical industry: Other  (please specify in the IIR)
	X

	2B10b
	Storage, handling and transport of chemical products (please specify in the IIR)
	NA


Between 1990 and 2014, no emissions were registered in the RM under the categories 2B1-2B6 (NO).

Source Category Description

· 2.B.7 Soda ash production and use

Soda ash or sodium carbonate (Na2CO3) is used as raw material in a number of industries, such as: glass, soap and detergents production, paper production, as well as in wastewater treatment. To be noted that in the RM, no sodium carbonate is being produced.
Methodological Issues, Emission Factors and Data Source
Methodological issues regarding estimation of CO, NH3, and TSP emissions from soda ash production and use are addressed in the EMEP/EEA emission inventory guidebook 2013. 
Emission Factors

· 2.B.7 Soda ash production and use

Tier 1 emission factors of EMEP/EEA emission inventory guidebook 2013 for source category 2.B.7 Soda ash production and use were applied (Tier 1, Table 3.6, page 4, EMEP/EEA Guidebook 2013)
	Pollutant
	EMEP/EEA-2009
	EMEP/EEA-2013
	Unit

	CO
	9
	9
	kg/Mg soda ash produced

	NH3
	0,9
	0,9
	kg/Mg soda ash produced

	TSP
	0,1
	0,1
	kg/Mg soda ash produced


The comparison of emission factors for source category 2.B.7 Soda ash production and use according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed.
Activity data
· 2.B.7 Soda ash production and use
Activity data on Soda Ash Use in the Republic of Moldova within 1990-2014, kt

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Soda ash

consumption
	79,4121
	67,6352
	57,1254
	47,6125
	39,4136
	35,2333
	19,6869

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Soda ash

consumption
	25,2708
	20,2975
	16,1479
	33,7542
	34,6490
	34,2346
	30,4387

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Soda ash

consumption
	38,4227
	43,7608
	38,6980
	34,1175
	33,7002
	24,2468
	29,0280

	
	2011
	2012
	2013
	2014
	2015
	
	

	Soda ash

consumption
	37,0516
	22,5167
	37,4016
	37,4016
	37,4016
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations
· 2.B.7 Soda ash use
In comparison with the results obtained in the IIR 2014, emissions from the soda ash use were not recalculated. For the 2013-2014 time periods, the respective emissions were estimated for the first time. The results allow assert that between 1990 and 2014, emissions from 2B7 ‘Soda Ash Use’ source category decreased by 52.9 percent.
Emissions from the 2.B.7 Soda ash production and use in the Republic of Moldova within 1990-2014 periods, kt

	 
	NH3, kt
	TSP, kt
	CO, kt

	2014
	0,034
	0,004
	0,337

	2013
	0,034
	0,004
	0,337

	2012
	0,020
	0,002
	0,203

	2011
	0,034
	0,004
	0,338

	2010
	0,026
	0,003
	0,261

	  2009
	0,022
	0,002
	0,218

	2008
	0,030
	0,003
	0,303

	2007
	0,031
	0,003
	0,307

	2006
	0,035
	0,004
	0,348

	2005
	0,039
	0,004
	0,394

	2004
	0,035
	0,004
	0,346

	2003
	0,027
	0,003
	0,274

	2002
	0,031
	0,003
	0,308

	2001
	0,031
	0,003
	0,310

	2000
	0,030
	0,003
	0,304

	1999
	0,015
	0,002
	0,145

	1998
	0,018
	0,002
	0,183

	1997
	0,023
	0,003
	0,227

	1996
	0,018
	0,002
	0,177

	1995
	0,032
	0,004
	0,317

	1994
	0,035
	0,004
	0,355

	1993
	0,043
	0,005
	0,429

	1992
	0,051
	0,006
	0,514

	1991
	0,061
	0,007
	0,609

	1990
	0,071
	0,008
	0,715
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· 2.B.10.a  Other chemical industry

Within the 2.B.10.a  Other chemical industry, in the RM were monitored the NMVOC and TSP emissions from the following sources: 
· Polyethylene Low Density (SNAP 040506).

· Acrylonitrile Butadiene Styrene (ABS) resins (SNAP 040515). 

· Detergent Production.

· ‘Polyethylene Production’ 
The Source Category Description was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
 Three types of polyethylene are produced: low density polyethylene (LDPE), linear low density polyethylene (LLDPE) and high density polyethylene (HDPE). Polyethylene is a polymer of ethylene and has the general empirical formula (-CH2CH2-)n. The manufacturing process used depends upon the type of polymer produced. LDPE is a tough waxy polymer, with approximately 2 per cent branching between polymer chains and has a density of about 0.92t/m3. LDPE is generally produced by high pressure and high temperature catalytic polymerization of ethylene in a tubular or autoclave reactor. LLDPE is a crystalline polymer with no chain branching and a density comparable to that of LDPE. A low pressure method is generally used in which ethylene and a co-monomer such as butane or hexane is catalytically polymerized. HDPE is a crystalline polymer with no chain branching and a density of about 0.96t/m3. HDPE is produced by low pressure polymerization of ethylene in a reactor containing a liquid hydrocarbon diluent and in the presence of Ziegler catalysts. The polymer produces slurry as it forms and is filtered from the solvent. The major emissions to air are NMVOC - un-reacted monomer (i.e. ethylene), some partially reacted monomer (alkenes and alkane) together with small amounts of additives. NMVOCs are emitted primarily through leakages, and may be production time dependent rather than production dependent. Control techniques are primarily through replacement of leaking valves etc., and regular maintenance.
· ‘Acrylonitrile Butadiene Styrene Resins (ABS) Production’
The Source Category Description was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
Acrylonitrile Butadiene Styrene (ABS) is a combination of a graft copolymer and a polymer mixture (graft copolymer - a polymer with a ‘backbone’ of one type of monomer and with ‘ribs’ of copolymers of two other monomers). ABS can be produced in three ways: (1) emulsion polymerization: it is a two-step process; in the first step a rubber latex is made, usually in a batch process; in the second step, which can be operated as batch and continuous, styrene and acrylonitrile are polymerized in the rubber latex solution to form an ABS latex; the ABS polymer is recovered through coagulation of the ABS latex by adding a destabilizing agent; the resulting slurry is filtered or centrifuged to recover the ABS resin; the ABS resin is then dried; (2) mass polymerization: two or more continuous flow reactors are used in this process; rubber is dissolved in the monomers, being styrene and acrylonitrile; during the reaction the dissolved rubber is replaced by the Styrene Acrylonitrile Copolymer (SAN) and forms discrete rubber particles; part of the SAN is grafted on the rubber particles, while another part is occluded in the particles; the reaction mixture contains several additives, these are needed in the polymerization; the product is devolatilized to remove unreacted monomer, which are recycled to the reactor, and then pelletized; (3) mass suspension: this batch process starts with a mass polymerization which is stopped at a monomer conversion of 15-30 per cent; then a suspension reaction completes the polymerization; for this reaction the mixture of polymer and monomer is suspended in water using a suspending agent and then the polymerization is continued; unreacted monomers are stripped, then the product is centrifuged and dried. 

NMVOC emissions of acrylonitrile butadiene styrene resins plants can be subdivided as follows: leakage losses from appendages, pumps, and other leakage. The losses due to leakage can be limited by use of certain types of seals and application of double seals near pumps.
· ‘Detergent Production’ 
The Source Category Description was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
The term “synthetic detergent products” applies broadly to cleaning and laundering compounds containing surface-active compounds along with other ingredients. The manufacture of spray-dried detergent has 3 main processing steps: (1) slurry preparation, (2) spray drying, and (3) granule handling. The 3 major components of detergent are surfactants (to remove dirt and other unwanted materials), builders (to treat the water to improve surfactant performance), and additives to improve cleaning performance. Additives may include bleaches, bleach activators, antistatic agents, fabric softeners, optical brighteners, anti re-deposition agents, and fillers. The formulation of slurry for detergent granules requires the intimate mixing of various liquid, powdered, and granulated materials. 

Detergent slurry is produced by blending liquid surfactant with powdered and liquid materials (builders and other additives) in a closed mixing tank called a soap crutcher. Premixing of various minor ingredients is performed in a variety of equipment prior to charging to the crutcher or final mixer. Liquid surfactant used in making the detergent slurry is produced by the sulfonation of either a linear alkylate or a fatty acid, which is then neutralized with a caustic solution containing sodium hydroxide (NaOH). The blended slurry is held in a surge vessel for continuous pumping to a spray dryer. The slurry is atomized by spraying through nozzles rather than by centrifugal action. The slurry is sprayed at high pressure into a vertical drying tower. The detergent granules are conveyed mechanically or by air from the tower to a mixer to incorporate additional dry or liquid ingredients, and finally to packaging and storage. The exhaust air from detergent spray drying towers contains 2 types of air contaminants: (1) fine detergent particles and (2) organics vaporized in the higher temperature zones of the tower. Dust emissions are generated at scale hoppers, mixers, and crutchers during the batching and mixing of fine dry ingredients to form slurry. Conveying, mixing, and packaging of detergent granules can also cause dust emissions. Pneumatic conveying of fine materials causes dust emissions when conveying air is separated from bulk solids. For this process, fabric filters are generally used, not only to reduce or to eliminate dust emissions, but also to recover raw materials. 

The dust emissions principally consist of detergent compounds, although some of the particles are uncombined phosphates, sulfates, and other mineral compounds. Dry cyclones and cyclonic impingement scrubbers are the primary collection equipment employed to capture the detergent dust in the spray dryer exhaust for return to processing. Dry cyclones are used in parallel or in series to collect this particulate matter (PM) and recycle it back to the crutcher. The dry cyclone separators can remove 90 per cent or more by weight of the detergent product fines from the exhaust air. Cyclonic impinged scrubbers are used in parallel to collect the particulate from scrubbing slurry and to recycle it to the crutcher. Secondary collection equipment is used to collect fine particulates that escape from primary devices. For example, cyclonic impingement scrubbers are often followed by mist eliminators.
Several types of scrubbers can be used following the cyclone collectors. Venturi scrubbers have been used but are being replaced with packed bed scrubbers. Packed bed scrubbers are usually followed by wet-pipe-type electrostatic precipitators built immediately above the packed bed in the same vessel. Fabric filters have been used after cyclones but have limited applicability, especially on efficient spray dryers, due to condensing water vapors and organic aerosols binding the fabric filter. 

NMVOC originate primarily from the surfactants included in the slurry. A method for controlling emissions would be to remove offending organic compounds from the slurry.
Methodological Issues, Emission Factors and Data Source
· 2.B.10.a  Other chemical industry

Methodological issues for estimating the NMVOC and TSP emissions from 2.B.10.a  Other chemical industry (polyethylene production, Acrylonitrile Butadiene Styrene Resins (ABS) Production, detergents production) are addressed in the EMEP/EEA emission inventory guidebook 2013. 
The methodology used relied on the use of an emission factor for chemical production (Tier 1, Table 3.6, page 17, EMEP/EEA Guidebook 2013) combined with activity data from national statistics.

Emission Factors

· 2.B.10.a  Other chemical industry

Tier 1 emission factors of EMEP/EEA emission inventory guidebook 2013 for source category 2.B.10.a  Other chemical industry (polyethylene production, Acrylonitrile Butadiene Styrene Resins (ABS) Production, detergents production) were used (Tier 1, Table 3.6, page 17, EMEP/EEA Guidebook 2013)
	Pollutant
	EMEP/EEA-2009
	EMEP/EEA-2013
	Unit

	NMVOC
	8
	8
	kg/ton

	TSP
	50
	50
	kg/ton


The comparison of emission factors for source category 2.B.10.a  Other chemical industry according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed.
Activity data
· 2.B.10.a  Other chemical industry

· ‘Polyethylene Production’ 
Activity Data on Polyethylene Production within 1990-2014 periods, kt
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	3,519
	3,100
	1,715
	1,601
	0,878
	0,717
	1,552

	RM: left bank of Nistru River
	1,681
	1,300
	0,900
	0,700
	0,300
	0,012
	0,296

	RM: total
	5,200
	4,400
	2,615
	2,301
	1,178
	0,729
	1,848

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Nistru River
	1,168
	1,170
	0,683
	1,689
	2,050
	3,324
	4,225

	RM: left bank of Nistru River
	0,085
	0,068
	0,001
	0,034
	0,041
	0,024
	0,011

	RM: total
	1,253
	1,238
	0,684
	1,723
	2,091
	3,348
	4,236

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Nistru River
	3,595
	4,100
	3,600
	3,700
	3,200
	2,800
	3,100

	RM: left bank of Nistru River
	0,00
	0,364
	0,385
	0,353
	0,234
	0,131
	0.201

	RM: total
	3,595
	4,464
	3,985
	4,053
	3,434
	2,931
	3.301

	
	2011
	2012
	2013
	2014
	2015
	
	

	RM: right bank of Nistru River
	3,467
	3,237
	3,275
	3,275
	3,275
	
	

	RM: left bank of Nistru River
	0,116
	0,125
	0,112
	0,112
	0,112
	
	

	RM: total
	3,583
	3,362
	3,387
	3,387
	3,387
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
· ‘Acrylonitrile Butadiene Styrene Resins (ABS) Production’
To be noted that, in conformity with the information provided in National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829), no acrylonitrile butadiene styrene (ABS) resins are produced on the right bank of the Dniester River.
Activity Data on Acrylonitrile Butadiene Styrene Resins (ABS) Production in the Republic of Moldova within 1990-2014 periods, kt

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Production of

ABS Resins, kt
	17,500
	14,600
	5,839
	4,792
	1,510
	1,104
	0,040

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Production of

ABS Resins, kt
	0,00
	0,00
	0,00
	0,00
	0,00
	0,776
	0,708

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Production of

ABS Resins, kt
	0,910
	1,048
	0,825
	1,026
	0,961
	0,777
	1,516

	
	2011
	2012
	2013
	2014
	2015
	
	

	Production of

ABS Resins, kt
	1,657
	1,774
	1,842
	1,842
	1,842
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
· ‘Detergent Production’ 
Activity Data on Detergents Production in the RM within 1990-2014 time periods, kt

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Detergents

Production, kt
	15,00
	10,100
	9,9
	4,9
	1,2000
	1,4
	1,6

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Detergents

Production, kt
	0,293
	0,172
	0,258
	0,386
	0,821
	0,255
	0,243

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Detergents

Production, kt
	0,4929
	0,533
	0,769
	1,034
	0,451
	0,482
	0,618

	
	2011
	2012
	2013
	2014
	2015
	
	

	Detergents

Production, kt
	0,727
	0,798
	1,048
	1,048
	1,048
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations
· 2.B.10.a  Other chemical industry

NMVOC and TSP emissions from the 2.B.10.a  Other chemical industry were recalculated due to updating the AD on polyethylene production in 2010 year, ABS production at the level of 2009 year, respectively on detergents production within 1992-1993, 1995-2003.

Activity data on polyethylene production and ABS were collected for 2011-2012 year and emissions were estimated as well and the emissions from 2.B.10.a  Other chemical industry for 2013-2014 years were estimated for the first time.  

Comparative Results of NMVOC and TSP emissions from 2.B.10.a  Other chemical industry, kt

	Year
	NMVOC, kt
	TSP, kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,0502
	 
	 
	0,3139
	 

	2013
	 
	0,0502
	 
	 
	0,3139
	 

	2012
	0,0064
	0,0475
	643,61
	0,040
	0,2967
	643,61

	2011
	0,0058
	0,0477
	720,77
	0,036
	0,2984
	720,77

	2010
	0,0419
	0,0435
	3,84
	0,262
	0,2718
	3,84

	2009
	0,0335
	0,0335
	0,10
	0,209
	0,2095
	0,10

	2008
	0,039
	0,0388
	0,00
	0,242
	0,2423
	0,00

	2007
	0,049
	0,0489
	0,00
	0,306
	0,3057
	0,00

	2006
	0,045
	0,0446
	0,00
	0,279
	0,2790
	0,00

	2005
	0,0484
	0,0484
	0,00
	0,3023
	0,3023
	0,00

	2004
	0,040
	0,0400
	0,00
	0,250
	0,2499
	0,00

	2003
	0,042
	0,0415
	-0,52
	0,261
	0,2594
	-0,52

	2002
	0,035
	0,0350
	-0,64
	0,220
	0,2190
	-0,64

	2001
	0,023
	0,0233
	-0,03
	0,146
	0,1456
	-0,03

	2000
	0,017
	0,0169
	-0,94
	0,106
	0,1055
	-0,94

	1999
	0,008
	0,0075
	-1,26
	0,048
	0,0471
	-1,26

	1998
	0,011
	0,0113
	-0,70
	0,071
	0,0705
	-0,70

	1997
	0,013
	0,0124
	-2,89
	0,080
	0,0773
	-2,89

	1996
	0,028
	0,0279
	0,90
	0,173
	0,1744
	0,90

	1995
	0,025
	0,0259
	1,44
	0,159
	0,1617
	1,44

	1994
	0,031
	0,0311
	0,00
	0,194
	0,1944
	0,00

	1993
	0,096
	0,0959
	-0,31
	0,602
	0,5997
	-0,31

	1992
	0,147
	0,1468
	0,12
	0,917
	0,9177
	0,12

	1991
	0,233
	0,2328
	0,00
	1,455
	1,4550
	0,00

	1990
	0,302
	0,3016
	0,00
	1,885
	1,8850
	0,00


In comparison with the results obtained in the last inventory cycle, included in IIR2014 the above mentioned changes resulted in an insignificant decrease of NMVOC and TSP emissions in 1993, 1997, 1999-2003, when it was registered a significant increase in 2011-2012, due to the collection of activity data for 2011-2012 years.

Metal Production (NFR 2C)

2C1 ‘Iron and Steel Production’

Methodological Issues, Emission Factors and Data Source

Pollutants emissions from Iron and steel production were estimated using a Tier 1 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 1 emission factors of EMEP/EEA 2013 Guidebook for source category 2.C.1 Iron and Steel Production were used.
	NFR Source Category


	2.C.1
	Iron and steel production

	Pollutant
	Value
	Unit

	NMVOC
	150
	g/Mg steel

	TSP
	300
	g/Mg steel

	PM10
	180
	g/Mg steel

	PM2.5
	140
	g/Mg steel

	BC 
	0.36
	% of PM2.5

	Pb
	4.6
	g/Mg steel

	Cd
	0.02
	g/Mg steel

	Hg
	0.1
	g/Mg steel

	As
	0.4
	g/Mg steel

	Cr
	4.5
	g/Mg steel

	Cu
	0.07
	g/Mg steel

	Ni
	0.14
	g/Mg steel

	Se
	0.02
	g/Mg steel

	Zn
	4
	g/Mg steel

	PCB
	2.5
	mg/Mg steel

	PCDD/F
	3 (2-EMEP-2009)
	μg I-TEQ/Mg steel

	Total 4 PAHs
	0.48 (3-EMEP-2009)
	g/Mg steel

	HCB
	0.03
	mg/Mg steel


Activity data
Activity Data on Steel Production over 1990-2014 time period, kt
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	RM: right bank of Nistru River
	0,370
	0,350
	0,340
	0,320
	0,300
	0,299
	0,199

	RM: left bank of Nistru River
	708,400
	614,900
	597,400
	609,200
	632,800
	656,500
	668,900

	RM: total
	708,770
	615,250
	597,740
	609,520
	633,100
	656,799
	669,099

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	RM: right bank of Nistru River
	0,114
	0,050
	0,026
	0,047
	0,076
	0,151
	0,161

	RM: left bank of Nistru River
	810,400
	718,000
	796,000
	908,00
	967
	513,000
	886,000

	RM: total
	810,514
	718,050
	796,026
	908,047
	967,076
	513,151
	886,161

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	RM: right bank of Nistru River
	0,191
	0,173
	0,222
	0,125
	0,109
	0,031
	0,059

	RM: left bank of Nistru River
	1013,00
	1048,00
	675,00
	965,00
	884,958
	425,943
	241,501

	RM: total
	1013,191
	1048,173
	675,22
	965,125
	885,067


	425,974
	241,560

	
	2011
	2012
	2013
	2014
	2015
	
	

	RM: right bank of Nistru River
	0,073


	0,077
	0,085
	0,0464
	0,0464
	
	

	RM: left bank of Nistru River
	320,574


	316,682
	190,086
	345
	345
	
	

	RM: total
	320,647


	316,76

	190,171
	345,05
	345,05
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Activity Data on Rolling Mills Production within 1990-2014 periods, kt
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Production of Rolling Mills
	614,00
	561,3000
	547,600
	487,200
	438,000
	357,000
	341,000

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Production of Rolling Mills
	407,000
	589,200
	592,100
	635,000
	790,400
	381,000
	695,400

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Production of Rolling Mills
	789,300
	889,300
	633,000
	914,00
	818,035
	437,515
	237,020

	
	2011
	2012
	2013
	2014
	2015
	
	

	Production of Rolling Mills
	302,162
	360,402
	173,146
	173,46
	173,46
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations 

Emissions from the 2C1 ‘Iron and Steel Production’ source category were recalculated for the 1997-2013 time series, due to updated AD available in the Statistical Yearbooks of the Republic of Moldova and ATULBD and due to modified emission factors for PCB, PCDD/F and Total 4 PAHs included in the updated EMEP/EEA Emission Inventory Guidebook 2013.
 For the 2014 year, emissions resulting from steel production were estimated for the first time.

Black Carbon was estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013 
Comparative Results from 2C1 ‘Iron and steel Production’ is shown below.
	2C1 ‘Iron and Steel Production’

	Year
	NMVOC, kt
	PCDD/ PCDF, g I-TEQ
	Total 4 PAHs, t

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,0778
	 
	 
	1,5555
	 
	 
	0,2489
	 

	2013
	 
	0,0545
	 
	 
	1,0909
	 
	 
	0,1745
	 

	2012
	0,102
	0,1016
	-0,13
	1,356
	2,0315
	49,81
	2,034
	0,3250
	-84,02

	2011
	0,094
	0,0934
	-0,20
	1,248
	1,8684
	49,69
	1,872
	0,2989
	-84,03

	2010
	0,072
	0,0719
	0,14
	0,957
	1,4378
	50,22
	1,436
	0,2300
	-83,98

	2009
	0,130
	0,1295
	0,00
	1,727
	2,5905
	50,00
	2,590
	0,4145
	-84,00

	2008
	0,256
	0,2555
	-0,03
	3,407
	5,1093
	49,95
	5,111
	0,8175
	-84,01

	2007
	0,277
	0,2819
	1,64
	3,698
	5,6374
	52,46
	5,546
	0,9020
	-83,74

	2006
	0,1975
	0,1962
	-0,62
	2,633
	3,9247
	49,07
	3,949
	0,6279
	-84,10

	2005
	0,29066
	0,2906
	-0,01
	3,875
	5,8124
	49,98
	5,813
	0,9300
	-84,00

	2004
	0,270
	0,2704
	0,02
	3,604
	5,4075
	50,04
	5,406
	0,8652
	-84,00

	2003
	0,237
	0,2372
	0,00
	3,163
	4,7447
	50,00
	4,745
	0,7591
	-84,00

	2002
	0,134
	0,1341
	-0,07
	1,789
	2,6825
	49,90
	2,684
	0,4292
	-84,01

	2001
	0,264
	0,2636
	0,00
	3,515
	5,2724
	50,00
	5,272
	0,8436
	-84,00

	2000
	0,231
	0,2315
	-0,01
	3,086
	4,6291
	49,99
	4,630
	0,7407
	-84,00

	1999
	0,208
	0,2082
	-0,02
	2,777
	4,1644
	49,96
	4,165
	0,6663
	-84,00

	1998
	0,196
	0,1961
	-0,02
	2,615
	3,9218
	49,97
	3,923
	0,6275
	-84,00

	1997
	0,183
	0,1826
	-0,01
	2,435
	3,6525
	49,98
	3,653
	0,5844
	-84,00

	1996
	0,152
	0,1515
	0,00
	2,020
	3,0303
	50,00
	3,030
	0,4848
	-84,00

	1995
	0,152
	0,1521
	0,00
	2,028
	3,0414
	50,00
	3,041
	0,4866
	-84,00

	1994
	0,161
	0,1607
	0,00
	2,142
	3,2133
	50,00
	3,213
	0,5141
	-84,00

	1993
	0,165
	0,1645
	0,00
	2,193
	3,2902
	50,00
	3,290
	0,5264
	-84,00

	1992
	0,172
	0,1718
	0,00
	2,291
	3,4360
	50,00
	3,436
	0,5498
	-84,00

	1991
	0,176
	0,1765
	0,00
	2,353
	3,5297
	50,00
	3,530
	0,5647
	-84,00

	1990
	0,1984
	0,1984
	0,00
	2,646
	3,9683
	50,00
	3,968
	0,6349
	-84,00


The results allow assert that between 1990 and 2014 the respective emissions decreased by 60,8 per cent.
2C7d ‘Storage, handling and transport of metal products’

Methodological Issues, Emission Factors and Data Source

Pollutants emissions from 2C7d ‘Storage, handling and transport of metal products’ were estimated using a Tier 2 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 2 emission factors of EMEP/EEA 2013 Guidebook for source category 2C7d ‘Storage, handling and transport of metal products’ were used (table 3.4 page 6)
	Pollutant
	Value 
	Unit

	TSP
	4
	g/ton

	PM10
	2
	g/ton

	PM2.5
	0.2
	g/ton


The comparison of emission factors for source category 2C7d ‘Storage, handling and transport of metal products’ according to EMEP-2009 and EMEP-2013 Guidebook was performed as shown below.

	 
	EMEP 2009 (table 3.2, page 5)

	EMEP 2013 (table 3.4, page 6 )

	Difference, %


	TSP
	1 kg/Mg metal products
	4 g/ton = 0,004 kg/ton
	-99,6

	PM10
	NE
	2 g/ton
	-

	PM2.5
	NE
	0,2 g/ton
	-


Activity data
The activity data for source category 2C7d ‘Storage, handling and transport of metal products’ were the same as for 2C1 Iron and steel production.
Recalculations for 2C7d ‘Storage, handling and transport of metal products’ 
Emissions from 2C7d ‘Storage, handling and transport of metal products’ were recalculated for the 1990-2014 time series, in particular due to Updated EMEP/EEA Emission Inventory Guidebook 2013 (in particular an updated value of emission factor for TSP).

PM10 and PM2.5 were estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013 
Comparative Results from 2C7d ‘Storage, handling and transport of metal products’ is shown below.
	2C7d Storage, handling and transport of metal products

	Year
	TSP, kt
	PM10, kt
	PM2,5, kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,00207
	 
	NE
	0,00104
	 -
	NE
	0,0001
	 -

	2013
	 
	0,00145
	 
	NE
	0,00073
	-
	NE
	0,0001
	-

	2012
	0,678
	0,00271
	-99,60
	NE
	0,00135
	-
	NE
	0,0001
	-

	2011
	0,624
	0,00249
	-99,60
	NE
	0,00125
	-
	NE
	0,0001
	-

	2010
	0,479
	0,00192
	-99,60
	NE
	0,00096
	-
	NE
	0,0001
	-

	2009
	0,863
	0,00345
	-99,60
	NE
	0,00173
	-
	NE
	0,0002
	-

	2008
	1,704
	0,00681
	-99,60
	NE
	0,00341
	-
	NE
	0,0003
	-

	2007
	1,849
	0,00752
	-99,59
	NE
	0,00376
	-
	NE
	0,0004
	-

	2006
	1,316
	0,00523
	-99,60
	NE
	0,00262
	-
	NE
	0,0003
	-

	2005
	1,938
	0,00775
	-99,60
	NE
	0,00387
	-
	NE
	0,0004
	-

	2004
	1,802
	0,00721
	-99,60
	NE
	0,00360
	-
	NE
	0,0004
	-

	2003
	1,582
	0,00633
	-99,60
	NE
	0,00316
	-
	NE
	0,0003
	-

	2002
	0,895
	0,00358
	-99,60
	NE
	0,00179
	-
	NE
	0,0002
	-

	2001
	1,757
	0,00703
	-99,60
	NE
	0,00351
	 -
	NE
	0,0004
	 -

	2000
	1,543
	0,00617
	-99,60
	NE
	0,00309
	-
	NE
	0,0003
	-

	1999
	1,388
	0,00555
	-99,60
	NE
	0,00278
	-
	NE
	0,0003
	-

	1998
	1,308
	0,00523
	-99,60
	NE
	0,00261
	-
	NE
	0,0003
	-

	1997
	1,218
	0,00487
	-99,60
	NE
	0,00244
	-
	NE
	0,0002
	-

	1996
	1,010
	0,00404
	-99,60
	NE
	0,00202
	-
	NE
	0,0002
	-

	1995
	1,014
	0,00406
	-99,60
	NE
	0,00203
	-
	NE
	0,0002
	-

	1994
	1,071
	0,00428
	-99,60
	NE
	0,00214
	-
	NE
	0,0002
	-

	1993
	1,097
	0,00439
	-99,60
	NE
	0,00219
	-
	NE
	0,0002
	-

	1992
	1,145
	0,00458
	-99,60
	NE
	0,00229
	-
	NE
	0,0002
	-

	1991
	1,177
	0,00471
	-99,60
	NE
	0,00235
	-
	NE
	0,0002
	-

	1990
	1,323
	0,00529
	-99,60
	NE
	0,00265
	-
	NE
	0,0003
	-


The results allow assert that between 1990 and 2014 the respective emissions decreased by 60,8 per cent.
2.D-2.L Other solvent and product use
2.D.3.a Domestic solvent use including fungicides
2.D.3.b Road paving with asphalt 

The description provided below was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
Asphalt is composed of a compact aggregate and bonding material. In highly industrialized countries, typically around 80-90 per cent of the produced asphalt is used for road paving; the rest is used as roofing asphalt (US EPA, 2004). There are several types of road paving asphalt, 80 per cent of the produced asphalt is hot mix asphalt (HMA type), and the rest is liquefied asphalt. Pollutant gases are emitted from asphalt producing plants (stationary or mobile), during road paving, as well as from the road pavement itself.
Methodological Issues, Emission Factors and Data Source

Pollutants emissions from 2.D.3.b Road paving with asphalt were estimated using a Tier 1 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 1 emission factors of EMEP/EEA 2013 Guidebook for source category 2.D.3.b Road paving with asphalt were used (table 3.1 page 8)
	Pollutant
	Value 
	Unit

	NMVOC
	16
	g/Mg asphalt

	TSP
	14 000
	g/Mg asphalt

	PM10
	3 000
	g/Mg asphalt

	PM2.5
	400
	g/Mg asphalt

	BC
	5.7
	% of PM2.5


The comparison of emission factors for source category 2.D.3.b Road paving with asphalt according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed. The only innovative element in updated EMEP/EEA 2013 Guidebook (Tier 1) is the inclusion of the BC.
Activity data
Activity Data regarding Road Paving with Asphalt within 1990-2014 time periods

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Road paving with asphalt, kt
	1220.305
	1014.808
	853.000
	678.000
	410.000
	370.000
	335.600

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Road paving with asphalt, kt
	113.727
	92.328
	40.275
	32.589
	40.800
	35.700
	36.300

	
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Road paving with asphalt, kt
	45.700
	51.100
	72.400
	271.500
	133.100
	61.900
	164.500

	
	2011
	2012
	2013
	2014
	2015
	
	

	Road paving with asphalt, kt
	108.70
	169.660
	234.440
	234.440
	234.440
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations for 2.D.3.b Road paving with asphalt 

Emissions (NMVOC, TSP, PM10 and PM2.5) from 2.D.3.b Road paving with asphalt (resulting at the asphalt plants) were not recalculated for the 1990-2011 time series. 
For the 2012 year the activity data have been checked, according recommendation ERT (para 91). 

In previous IIR and NFR respectively, it was admitted to a mechanical error, namely instead of 169 point 660 it was calculated with 1696 point 60. Accordingly, the emissions for the 2012 year have been recalculated.
Moreover, the emissions for the 2013 year have been recalculated as well.

For 2014 time period, the respective emissions were estimated for the first time.

Black Carbon was estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013 
2.D.3.c Asphalt roofing 

The description provided below was taken from the National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova (http://clima.md/doc.php?l=ro&idc=82&id=3829). 
Production of asphalt used in construction and roofing manufacture is accompanied by the non-methane volatile organic compounds (NMVOC) emissions. Asphalt roofing undergoes oxidation by air blowing, associated with polymerization and stabilization process to improve its characteristics in order to obtain a better resistance to adverse weather conditions. Blowing air is produced, as a rule, at oil refineries, asphalt plants, as well as in the asphalt manufacturing companies, and other similar products, including in rolls.

Methodological Issues, Emission Factors and Data Source

Pollutants emissions from 2.D.3.c Asphalt roofing were estimated using a Tier 1 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 1 emission factors of EMEP/EEA 2013 Guidebook for source category 2.D.3.c Asphalt roofing were used (table 3.1 page 7)
	Pollutant
	Value 
	Unit

	CO
	9.5
	g/Mg shingle

	NMVOC
	130
	g/Mg shingle

	TSP
	1600
	g/Mg shingle

	PM10
	400
	g/Mg shingle

	PM2.5
	80
	g/Mg shingle

	BC
	0.013
	% of PM2.5


The comparison of emission factors for source category 2.D.3.c Asphalt roofing according to EMEP-2009 and EMEP-2013 Guidebook was performed as shown below.

	 
	EMEP 2009 (table 3.1, page 7)

	EMEP 2013 (table 3.1, page 7 )

	Difference, %


	CO
	0.01 kg/Mg Shingle
	9.5 g/Mg shingle = 0.0095 kg
	-5,00

	NMVOC
	0.005 kg/Mg Shingle
	130 g/Mg shingle = 0.13 kg
	2500,00

	TSP
	0.6 kg/Mg Shingle
	1600 g/Mg shingle = 1.6 kg
	166,67

	PM10
	NE
	400 g/Mg shingle
	-

	PM2.5
	NE
	80 g/Mg shingle
	-

	BC
	NE
	0.013 % of PM2.5
	-


It was concluded that the emission factors afferent to Tier 1 method have been changed. 

Furthermore, in updated EMEP/EEA 2013 Guidebook (Tier 1) are included emission factors for the PM10, PM2.5 and for BC.
Activity data
Activity Data on Asphalt Roofing Production in the RM, 2003-2014

Activity Data regarding asphalt roofing production for 2003-2014 time periods was provided by the NBS of the Republic of Moldova). According to these data, until 2003, no domestic asphalt roofing production was recorded, the respective asphalt roofing production being imported.
	
	2003
	2004
	2005
	2006
	2007

	Production of asphalt or similar materials,

in rolls exclusively, kt
	8,8
	6,7
	6,9
	10,4
	11,2

	Bituminous mixtures based on natural asphalt or natural bitumen, petroleum bitumen, mineral tar, mineral resin, kt
	72,2
	229,3
	215,1
	347,9
	365,4

	Total production of asphalt roofing
	81
	236
	222
	358,3
	376,6

	
	2008
	2009
	2010
	2011
	2012

	Production of asphalt or similar materials,

in rolls exclusively, kt
	90,5
	15,3
	18,9
	26,2
	33,5

	Bituminous mixtures based on natural asphalt or natural bitumen, petroleum bitumen, mineral tar, mineral resin, kt
	209,4
	153,7
	25,1
	97,7
	170,2

	Total production of asphalt roofing
	299,9
	169
	44
	123,9
	203,7

	
	2013
	2014
	2015
	
	

	Production of asphalt or similar materials,

in rolls exclusively, kt
	40,9
	40,9
	40,9
	
	

	Bituminous mixtures based on natural asphalt or natural bitumen, petroleum bitumen, mineral tar, mineral resin, kt
	242,8
	242,8
	242,8
	
	

	Total production of asphalt roofing
	283,7
	283,7
	283,7
	
	


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations for 2.D.3.c Asphalt roofing
Emissions from 2.D.3.c Asphalt roofing were recalculated for the 1990-2014 time series, in particular due to Updated EMEP/EEA Emission Inventory Guidebook 2013 (in particular an updated value of emission factors for CO, NMVOC and TSP).

PM10 , PM2.5 and BC were estimated for the first time for the whole period 1990-2014, according EMEP/EEA Emission Inventory Guidebook 2013 
Comparative Results from 2.D.3.c Asphalt roofing  
is shown below.
	2.D.3.c Asphalt roofing

	Year
	CO, kt
	NMVOC, kt
	TSP, kt

	
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,0027
	 
	 
	0,0369
	 
	 
	0,454
	 

	2013
	 
	0,0027
	 
	 
	0,0369
	 
	 
	0,454
	 

	2012
	NO
	0,0019
	-
	NO
	0,0265
	-
	NO
	0,326
	-

	2011
	NO
	0,0012
	-
	NO
	0,0161
	-
	NO
	0,198
	-

	2010
	4,4E-04
	0,0004
	-5,00
	0,00022
	0,0057
	2500,00
	0,0264
	0,070
	166,67

	2009
	0,0017
	0,0016
	-5,00
	0,0008
	0,0220
	2500,00
	0,1014
	0,270
	166,67

	2008
	0,0030
	0,0028
	-5,00
	0,0015
	0,0390
	2500,00
	0,180
	0,480
	166,67

	2007
	0,0038
	0,0036
	-5,00
	0,0019
	0,0490
	2500,00
	0,226
	0,603
	166,67

	2006
	0,0036
	0,0034
	-5,00
	0,0018
	0,0466
	2500,00
	0,215
	0,573
	166,67

	2005
	0,0022
	0,0021
	-5,00
	0,0011
	0,0289
	2500,00
	0,133
	0,355
	166,67

	2004
	0,0024
	0,0022
	-5,00
	0,0012
	0,0307
	2500,00
	0,142
	0,378
	166,67

	2003
	0,0008
	0,0008
	-5,00
	0,0004
	0,0105
	2500,00
	0,049
	0,130
	166,67

	2002
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	2001
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	2000
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1999
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1998
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1997
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1996
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1995
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1994
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1993
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1992
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1991
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-

	1990
	NO
	NO
	-
	NO
	NO
	-
	NO
	NO
	-


2.D.3.d Coating applications 
2.D.3.e Degreasing
2.D.3.g Chemical products
2.D.3.h Printing

2.D.3.i, 2.G Other solvent and product use 
2.H.2 Food and beverage industry 

Methodological Issues, Emission Factors and Data Source

Pollutants emissions from 2.H.2 Food and beverage industry were estimated using a Tier 2 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 2 emission factors of EMEP/EEA 2013 Guidebook for source category 2.H.2 Food and beverage industry were used 

	Source
	Description
	Food manufacturing
	NMVOC, kg / t
	Data source

	2.H.2  Food and beverage industry
	Food

Production
	Meat, Fish and Poultry
	0.3 
	Table 3.19, page 16

	
	
	Sugar
	10
	Table 3.20, page 17

	
	
	Margarine and Solid Cooking Fats
	10
	Table 3.21, page 17

	
	
	Cakes, Biscuits and Breakfast Cereals
	1
	Table 3.18, page 16

	
	
	White Bread
	4.5
	Table 3.14, page 15

	
	
	Animal Feed
	1
	Table 3.22, page 17


	Source
	Description
	alcoholic beverages
	NMVOC, kg / hl
	Data source

	2.H.2  Food and beverage industry
	Drink

production
	Red Wine
	0.080
	Table 3.25, page 19

	
	
	White Wine, Sparkling Wine, Beer
	0.035
	Table 3.26, page 19

	
	
	Spirits (unspecified)
	7.5
	Table 3.30, page 20

	
	
	cognac/brandy
	3.5
	Table 3.31, page 21


The comparison of emission factors for source category 2.H.2 Food and beverage industry according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 2 method have not been changed. 

Activity data
Activity Data on Bread Making and Other Food in the Republic of Moldova within1990-201 periods, kt
	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Meat
	257,90
	218,50
	136,00
	114,20
	85,90
	58,40
	52,60

	Sugar
	435,80
	236,90
	192,20
	209,00
	166,70
	218,70
	264,50

	Margarine 
	27,00
	21,80
	16,70
	10,90
	9,50
	6,80
	4,70

	Confectionary Products
	24,30
	23,50
	12,10
	10,10
	5,00
	5,20
	5,20

	Bread
	601,90
	528,30
	486,60
	431,70
	325,20
	268,40
	252,50

	Animal Feed
	1037,30
	946,20
	867,50
	440,20
	309,80
	333,60
	350,40

	 
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Meat
	50,80
	27,30
	25,70
	13,40
	7,30
	11,30
	14,90

	Sugar
	213,30
	194,50
	100,50
	105,40
	132,60
	167,60
	107,10

	Margarine 
	3,00
	2,90
	2,40
	2,90
	4,40
	5,30
	6,20

	Confectionary Products
	5,60
	9,20
	8,40
	8,70
	12,80
	15,90
	17,90

	Bread
	221,90
	180,20
	147,00
	138,10
	133,30
	130,80
	142,00

	Animal Feed
	231,90
	221,20
	108,60
	59,80
	31,40
	41,40
	50,80

	 
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Meat
	10,20
	6,70
	10,20
	16,10
	12,80
	16,30
	24,70

	Sugar
	110,90
	133,50
	149,00
	74,00
	134,00
	38,40
	103,20

	Margarine 
	7,40
	7,00
	6,10
	5,80
	6,60
	5,90
	5,90

	Confectionary Products
	17,90
	20,70
	21,70
	22,20
	22,90
	23,60
	27,70

	Bread
	145,80
	142,00
	145,30
	154,80
	169,80
	161,60
	160,40

	Animal Feed
	46,10
	50,80
	62,60
	46,40
	51,00
	60,10
	74,40

	 
	2011
	2012
	2013
	2014
	2015
	 
	 

	Meat, Fish and Poultry
	28,50
	31,30
	35,40
	35,40
	35,40
	 
	 

	Sugar
	88,40
	83,40
	140,30
	140,30
	140,30
	 
	 

	Margarine 
	5,40
	5,20
	6,50
	6,50
	6,50
	 
	 

	Confectionary Products
	29,40
	31,30
	34,60
	34,60
	34,60
	 
	 

	Bread
	162,90
	161,80
	164,10
	164,10
	164,10
	 
	 

	Animal Feed
	75,40
	96,30
	95,90
	95,90
	95,90
	 
	 


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Activity Data on Alcoholic Beverages Production within 1990-2014 time periods
	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	White Wine, thousand hl
	570,5
	500,5
	368,0
	412,0
	391,1
	448,6
	656,1

	Red Wine, thousand hl
	1059,5
	929,5
	552,0
	618,0
	586,7
	548,3
	801,9

	Sparkling Wine, thousand hl
	80,4
	78,3
	85,4
	88,8
	74,2
	94,8
	141,9

	Brandy, thousand hl
	139,4
	140,2
	75,0
	74,0
	79,3
	102,7
	45,7

	Vodka and Liqueurs, thousand hl
	55,9
	55,6
	67,6
	139,4
	264,7
	412,7
	335,8

	Beer, thousand hl
	760,0
	660,0
	430,0
	360,0
	285,0
	302,9
	256,0

	 
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	White Wine, thousand hl
	873,7
	557,8
	310,5
	491,5
	782,1
	821,7
	1153,1

	Red Wine, thousand hl
	1067,8
	681,8
	379,6
	600,7
	782,1
	672,3
	768,7

	Sparkling Wine, thousand hl
	134,5
	51,9
	67,5
	41,6
	58,4
	61,3
	73,9

	Brandy, thousand hl
	58,6
	49,7
	48,6
	71,8
	95,6
	103,8
	136,1

	Vodka and Liqueurs, thousand hl
	237
	174,1
	87,0
	48,9
	59,4
	77,9
	139,8

	Beer, thousand hl
	262,7
	300,1
	220,9
	257,9
	336,2
	462,4
	599,1

	 
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	White Wine, thousand hl
	1508,1
	1639,6
	871,2
	566,2
	698,8
	564,4
	578,5

	Red Wine, thousand hl
	1843,3
	2003,9
	1064,8
	692,0
	854,1
	694,7
	707,0

	Sparkling Wine, thousand hl
	93,8
	105,1
	40,2
	54,1
	57,2
	50,0
	55,6

	Brandy, thousand hl
	142,8
	171,1
	79,1
	82,4
	103,7
	69,8
	74,6

	Vodka and Liqueurs, thousand hl
	212,9
	238,8
	196,3
	172,2
	129,1
	110,8
	133,8

	Beer, thousand hl
	695,7
	777,8
	912,4
	1011,6
	866,4
	778,8
	948,0

	 
	2011
	2012
	2013
	2014
	2015
	
	

	White Wine, thousand hl
	567,3
	641,9
	638,4
	638,4
	638,4
	 
	 

	Red Wine, thousand hl
	693,3
	784,5
	780,3
	780,3
	780,3
	 
	 

	Sparkling Wine, thousand hl
	68,6
	65,4
	60,0
	60,0
	60,0
	 
	 

	Divin, thousand hl
	91,2
	109,4
	118,0
	118,0
	118,0
	 
	 

	Vodka and Liqueurs, thousand hl
	155,1
	193,4
	249,2
	249,2
	249,2
	 
	 

	Beer, thousand hl
	1051,1
	1095,9
	1029,3
	1029,3
	1029,3
	 
	 


Source: National Inventory Report: 1990-2013 Greenhouse Gas Sources and Sinks in the Republic of Moldova http://clima.md/doc.php?l=ro&idc=82&id=3829 
Recalculations for 2.H.2 Food and beverage industry
NMVOC emissions from the 2.H.2 Food and beverage industry were recalculated for the 1990-2014 periods, in particular due to updating activity data on bread making and other food and alcoholic beverages based on new editions of the Statistical Yearbooks of the Republic of Moldova and ATULBD.
Comparative Results from 2.H.2 Food and beverage industry 
is shown below.
	2.H.2 Food and beverage industry 

	Year
	NMVOC, kt

	
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	4,7525
	 

	2013
	 
	4,7525
	 

	2012
	3,644
	3,7104
	1,82

	2011
	3,329
	3,3814
	1,58

	2010
	3,921
	3,2988
	-15,87

	2009
	3,258
	2,4384
	-25,17

	2008
	4,640
	3,7042
	-20,18

	2007
	4,510
	3,2604
	-27,71

	2006
	5,626
	4,1903
	-25,52

	2005
	6,511
	4,7560
	-26,96

	2004
	5,789
	4,2306
	-26,92

	2003
	5,355
	3,4954
	-34,72

	2002
	3,982
	3,4267
	-13,94

	2001
	3,390
	2,9001
	-14,45

	2000
	1,853
	2,4708
	33,37

	1999
	1,946
	2,6891
	38,22

	1998
	3,282
	4,5896
	39,85

	1997
	3,773
	5,5268
	46,47

	1996
	4,682
	6,9791
	49,05

	1995
	4,413
	7,3473
	66,47

	1994
	3,903
	5,9020
	51,21

	1993
	4,760
	6,0103
	26,26

	1992
	6,384
	6,0437
	-5,33

	1991
	7,442
	7,0250
	-5,60

	1990
	9,936
	9,5168
	-4,22


The results allow assert that within the 1990-2014 time series, the respective emissions of NMVOC decreased by circa 50.06 per cent

2.I Wood processing 

Methodological Issues, Emission Factors and Data Source

Pollutants emissions from 2.I Wood processing were estimated using a Tier 1 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 1 emission factors of EMEP/EEA 2013 Guidebook for source category 2.I Wood processing were used 

	Pollutant
	Value 
	Unit

	TSP
	1
	kg/Mg wood product


The comparison of emission factors for source category 2.I Wood processing according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed. 

Activity data
It has to be noted that due of lack of activity data for 1990-1994, in order to fill 1990-1994 time series Expert Judgment was applied, making links to construction sector.
Only 1995 year, 2001 year, 2005 year and 2008-2014 periods includes data from ATULBD.
Activity Data on wood products (saw-timber, wooden blocks for doors and windows, wooden block parquet) processed within 1990-2014 time periods. 
	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Wood products, kt
	118.98 
	 88.14
	 53.28
	47.02 
	37.66 
	19,4188
	16,47

	 
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Wood products, kt
	34,00
	24,67
	24,25
	21,55
	26,23 27,01
	34,74
	43,96

	 
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Wood products, kt
	47,18
	20,93 22,02
	24,86
	27,88
	41,91
	31,37
	23,92

	 
	2011
	2012
	2013 
	 2014
	 2015
	 
	 

	Wood products, kt
	17,42
	17,97
	 15,63
	 15,41
	 15,41
	 
	 


Source: Statistical Yearbooks of the RM 2003 for 1995-1996 (table 14.19, page 391), SY 2005 for 1997-2001 (table 15.19 page 321), SY 2010 for 2002-2004 (page 304), SY 2013 for 2005-2012 (table 14.11 page 306), for 2013-2014 table page 300. Statistical Yearbooks of the ATULBD 2013 (table 8.7 page 99, 101), for 1995, 2001,2005, 2010, 2013,2014 table 7.6, page.88.
Recalculations for 2.I Wood processing 
TSP emissions from the 2.I Wood processing were recalculated for the 1990-2014 periods, in particular due to updating activity data on wood processing, in the Statistical Yearbooks of the ATULBD.
Comparative Results from 2.I Wood processing 
is shown below.
	2.I Wood processing 

	 Year
	TSP, kt

	
	IIR 2014
	IIR 2016
	Difference, %

	2014
	 
	0,015
	 

	2013
	 
	0,016
	 

	2012
	0,018
	0,018
	0,00

	2011
	0,017
	0,017
	0,00

	2010
	0,024
	0,024
	0,00

	2009
	0,031
	0,031
	0,00

	2008
	0,042
	0,042
	0,00

	2007
	0,028
	0,028
	0,00

	2006
	0,025
	0,025
	0,00

	2005
	0,021
	0,022
	5,21

	2004
	0,047
	0,047
	0,00

	2003
	0,044
	0,044
	0,00

	2002
	0,035
	0,035
	0,00

	2001
	0,026
	0,027
	2,97

	2000
	0,022
	0,022
	0,00

	1999
	0,024
	0,024
	0,00

	1998
	0,025
	0,025
	0,00

	1997
	0,034
	0,034
	0,00

	1996
	0,016
	0,016
	0,00

	1995
	0,019
	0,020
	2,42

	1994
	0,038
	0,038
	0,00

	1993
	0,047
	0,047
	0,00

	1992
	0,053
	0,053
	0,00

	1991
	0,088
	0,088
	0,00

	1990
	0,119
	0,119
	0,00


The results allow assert that within the 1990-2014 time series, emissions from 2.I Wood processing source category decreased by circa 87.05 per cent

2.K Consumption of POPs and heavy metals 
 Methodological Issues, Emission Factors and Data Source

Pollutants emissions from 2.K Consumption of POPs and heavy metals were estimated using a Tier 1 methodology according to EMEP/EEA air pollutant emission inventory guidebook 2013.
Tier 1 emission factors of EMEP/EEA 2013 Guidebook for source category 2.K Consumption of POPs and heavy metals were used 

	Pollutant
	Value 
	Unit

	Hg
	0,01
	g/capita

	PCB
	0,1
	g/capita


The comparison of emission factors for source category 2.K Consumption of POPs and heavy metals according to EMEP-2009 and EMEP-2013 Guidebook was performed. It was concluded that the emission factors afferent to Tier 1 method have not been changed. 

Activity data
Republic of Moldova's Population within 1990-2014 time periods

	Category
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Total Population (including ATULBN), thousand inhabitants
	4361,6
	4366,3
	4359,1
	4347,8
	4352,7
	4347,9
	4334,4

	 
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total Population (including ATULBN), thousand inhabitants
	4320
	4304,7
	4293
	4281,5
	4277,6
	4261,4
	4242,1

	 
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Total Population (including ATULBN), thousand inhabitants
	4161,8
	4147,9
	4130,5
	4114,6
	4100,2
	4090
	4081,7

	 
	2011
	2012
	2013
	2014
	2015
	 
	 

	Total Population (including ATULBN), thousand inhabitants
	4073,8
	4068,9
	4 064,7
	 4 064,7
	 4 064,7
	 
	 


6. AGRICULTURE (NFR sector 3.) 

Chapter 6. Agriculture has been developed by the NGO BIOS http://bios.ong.md/ 
Authors: Valentin Ciubotaru, Elena Bivol

This chapter comprises emissions arising from the agricultural and zoo technical activities. It contains emission estimations for source categories “3.B. Manure management”, “3.D Crop production and agricultural soils” and “3.F Field burning of agricultural wastes”. Emissions from “3.D.f, 3.I Agriculture other, including pesticides” are not reported, because the pesticides containing substances for which there are existing emissions reporting obligations are banned in the Republic of Moldova. At the same time, there are only data on the total pesticide consumption, which are split into insecticides and herbicides figures, but there are no direct figures on pesticide consumption for an individual pesticide. Therefore in the NFR Table notation key “NO” is reported under “3.D.f, 3.I Agriculture other, including pesticides” category is reported.

Agriculture sector comprises NH3, NO, NMVOC and particle matter (PM2.5, PM10 and TSP) emissions from agricultural production, and heavy metals and POPs in addition to above mentioned substances from field burning of agricultural wastes. Data are taken form the Statistical Yearbooks. For the 2016 submission, emissions were recalculated according to the methodologies provided in the EMEP/EEA Guidebook (EEA, 2013). Emissions from all source categories were recalculated for the 1990 through 2014 time series, in particular due to use of an updated set of activity data. In order to provide consistent and complete emission estimates on the air pollutants from the Agricultural sector, all emissions provided in the previous submissions have been revised. In the course of the recalculations the Tier 1 methodologies of the CORINAIR Guidebook were applied.

6.1 SECTOR OVERVIEW
Agriculture has traditionally been regarded as the main pillar of the Republic of Moldova’s national economy, with agricultural output accounting for over 15% of its GDP in the last years, or 30% if combined with the food processing  industry. The sector represents approximately 50% of Moldova’s total exports, utilizing over 33% of the country’s labor force. Agriculture is the dominant land use in Moldova. By far the most significant land use is arable land for annual crop production. Much of this arable land sits on highly fertile and productive chernozems, which cover 75% of the country. High quality soil resources, along with various microclimates, support a wide array of annual and perennial crop production across the country. By area, the major annual crops grown are maize, wheat, sunflowers and barley. Vineyards and fruit trees are the main perennial crops. As nearly 90% of this production is rain-fed, there can be significant changes in the crop mix and area planted on a year-to-year basis, depending on the timing and quantity of rainfall and associated extreme events, like drought. Moldova registered twelve drought years between 1990-2014, causing significant yield declines in crops and pastures. Severe droughts severe impacted livestock sector due to the fact that the feed was in deficit in the respective periods and farmers had to sell their animals. In 2007, Moldova experienced its most severe drought, with 80% of the country’s territory impacted by the event, including widespread crop failures and food shortages. The main characteristics of agriculture are as follows: In the Republic of Moldova, agricultural production practically stopped growing in the late 1990’s. This was followed by a dramatic drop in the 1990s, as a result of the economic and political transition taking place in the country. 

6.2 TRENDS IN EMISSIONS
6.2.1 Ammonia (NH3)Agriculture is the main source of NH3 emissions of national total emissions in 2014. “3.B. Manure management” has the highest contribution to that, with a share of 77.2% (16.79 Gg). Emissions from fertilizer use at 22.75% (4.93.D.f, 3.Ig) are the second largest contributor to the total ammonium emissions (Figure 6.1). Agricultural NH3 emissions have decreased by 57.3% since 1990 (from 50.95 Gg) to 21.73.D.f, 3.Ig). 
Under 3.B dairy cows, swine, laying hens, broilers, ducks, geese, turkeys and sheep account for the majority (70.3%) of agricultural NH3 emissions. The main drivers of this reduction are the significant decrease in the emissions from swine and cattle (Figure 6.1), due to the drops in livestock numbers. The reduction in utilization of Synthetic N-fertilizers also contributed to the decreasing trends.
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Figure 6.1. Trends in NH3 emissions from agriculture sector over period 1990-2014, Gg

Over the period 1990-2014 the share of different categories in the overall NH3 emissions from agriculture sector has changed significantly. (Figure 6.2).
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Figure 6.2. Share of different categories in the overall NH3 emissions from agriculture sector over the period 1990-2014, %

Thus, the share of the categories in the overall NH3 emissions changed as follows:
· Dairy cows – from 23.7% in 1990 increased to 39.2%  in 2000 and currently amounts to  19.1%,

· Cattle non-dairy – from 13.1% in 1990 increased to 13.5% in 1993 and currently amounts to 2.9%,

· Swine – from 27.2% in 1990 decreased to 13.4% in 2008 and currently amounts to 18.3%,

· Laying hens – from 5.7% in 1990 decreased to 4.0% in 1993 and currently amounts to 10.1%,

· Broilers – from 6.1% in 1990 decreased to 4.2% in 1993 and currently amounts to 10.8%,

· Geese, ducks and turkeys - from 4.5% in 1990 increased to 11.6% in 2006 and currently amounts to 7.2%,

· Synthetic N-fertilizers - from 14.6% in 1990 decreased to 1.9% in 1999 and currently amounts to 22.7%.

Emissions from “4.D.1.a Fertilizer use” has reduced by 33.84 per cent since 1990. The decline in the emission level is due to the drop in mineral fertilizers use during 1991-2014 (Figure 6.1). 

6.2.2 Particulate Matter

PM2.5, PM10 and TSP emissions from agriculture in 2014 accounted for 0.59 Gg, 6.87 Gg and 2.93.D.f, 3.Ig. PM emissions from agriculture are due to the high percentage of the agricultural land in the country (74%). PM2.5, PM10 and TSP emissions from agriculture have been decreased in the 1990-2014 period respectively by 41.8%, 21.3% and 54.3%  respectively (Figures 6.3-6.8). This is a result of the continuously decreasing livestock numbers. 
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Figure 6.3. Trends in PM2.5 emissions from agriculture sector over period 1990-2014, Gg

Over the period 1990-2014 the share of different categories in the overall PM emissions from agriculture sector has changed significantly. (Figures 6.4, 6.6, 6.8).
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Figure 6.4. Share of different categories in the overall PM2.5 emissions from agriculture sector over the period 1990-2014, %.
Thus, the share of the categories in the overall PM2.5 emissions changed as follows:
· Dairy cows – from 12.8% in 1990 increased to 16.8%  in 1994 and currently amounts to  7.0%,

· Cattle non-dairy – from 11.2% in 1990 decreased to 9.6% in 1994 and currently amounts to 1.8%,

· Swine – from 16.4% in 1990 decreased to 12.4% in 1998 and currently amounts to 7.8%,

· Laying hens – from 13.9% in 1990 increased to 20.0% in 2010 and currently amounts to 17.9%,

· Broilers – from 12.7% in 1990 increased to 18.3% in 2010 and currently amounts to 16.4%,

· Geese, ducks and turkeys - from 6.6% in 1990 increased to 11.1% in 2005 and currently amounts to 7.2%,

· Crop production and agricultural soils - from 23.5% in 1990 increased to 45.2% in 2013 and currently amounts to 38.0%.
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Figure 6.5 Trends in PM10 emissions from agriculture sector over period 1990-2014, Gg

Over the period 1990-2014 the share of different categories in the overall PM10 emissions from agriculture sector has changed significantly. (Figure 6.6).
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Figure 6.6. Share of different categories in the overall PM10 emissions from agriculture sector over the period 1990-2014,%

Thus, the share of the categories in the overall PM10 emissions changed as follows:
· Swine – from 10.7% in 1990 decreased to 6.6% in 1998 and currently amounts to 3.8%,

· Laying hens – from 8.3% in 1990 increased to 9.2% in 2010 and currently amounts to 7.9%,

· Broilers – from 11.2% in 1990 increased to 12.2% in 2010 and currently amounts to 10.7%,

· Geese, ducks and turkeys - from 8.8% in 1990 increased to 11.9% in 2006 and currently amounts to 7.3%,

· Crop production and agricultural soils - from 55.8% in 1990 increased to 72.3% in 2000 and currently amounts to 68.2%.
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Figure 6.7. Trends in TSP emissions from agriculture sector over period 1990-2014, Gg

Over the period 1990-2014 the share of different categories in the overall TSP emissions from agriculture sector has changed significantly. (Figure 6.8).
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Figure 6.8. Share of different categories in the overall TSP emissions from agriculture sector over the period 1990-2014, %

Thus, the share of the categories in the overall TSP emissions changed as follows:
· Dairy cows – from 6.7% in 1990 increased to 10.6%  in 1994 and currently amounts to  4.7%,

· Cattle non-dairy – from 5.4% in 1990 increased to 6.6% in 1993 and currently amounts to 1.2%,

· Swine – from 46.0% in 1990 increased to 46.3% in 1992 and currently amounts to 28.4%,

· Laying hens – from 11.2% in 1990 decreased to 8.6% in 1993 and currently amounts to 18.5%,

· Broilers – from 15.2% in 1990 decreased to 11.6% in 1993 and currently amounts to 25.0%,

· Geese, ducks and turkeys - from 11.9% in 1990 increased to 24.9% in 2005 and currently amounts to 17.1%.

6.2.3 NO

In 2014 the NO emissions from agriculture amounted to 1.73 Gg, which is lower (by 37%) than the level of 1990 (Figures 6.9 and 6.10). This decrease is the result of the reduction in animal livestock number and N-fertilizer used.
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Figure 6.9. Trends in N2O emissions from agriculture sector over period 1990-2014, Gg

Over the period 1990-2014 the share of different categories in the overall NO emissions from agriculture sector has changed significantly (Figure 6.10).
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Figure 6.10. Share of different categories in the overall NO emissions from agriculture sector over the period 1990-2014, %
Thus, the share of the categories in the overall NO emissions changed as follows:
· Dairy cows – from 2.8% in 1990 increased to 19.0% in 1999 and currently amounts to  1.9%,

· Cattle non-dairy - from 2.8% in 1990 increased to 8.5% in 1995 and currently amounts to  0.5%,

· Swine – from 4.1% in 1990 increased to 15.4% in 1999 and currently amounts to 2.2%,

· Synthetic N-fertilizers - from 87.2% in 1990 decreased to 42.2% in 1999 and currently amounts to 91.6%.

6.2.4 NMVOC

In 2014 the NMVOC emissions from agriculture amounted to 7.18 Gg, which is lower (by 62.9%) than the level of 1990 (Figures 6.11-6.12). This decrease is the result of the reduction in animal livestock number.
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Figure 6.11. Trends in NMVOC emissions from agriculture sector over period 1990-2014, Gg

Over the period 1990-2014 the share of different categories in the overall NMVOC emissions from agriculture sector has changed significantly. (Figure 12).
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Figure 12. Share of different categories in the overall NMVOC emissions from agriculture sector over the period 1990-2014, %

Thus, the share of the categories in the overall NMVOC emissions changed as follows:
· Dairy cows – from 36.7% in 1990 increased to 52.1%  in 2000 and currently amounts to  35.8%,

· Cattle non-dairy – from 30.7% in 1990 decreased to 22.2% in 1995 and currently amounts to 8.3%,

· Swine – from 6.2% in 1990 decreased to 2.8% in 2008 and currently amounts to 4.8%,

· Horses – from 1.9% in 1990 increased to 6.3% in 2003 and currently amounts to 4.8%,

· Laying hens – from 5.2% in 1990 decreased to 3.6% in 1996 and currently amounts to 10.5%,

· Broilers – from 7.9% in 1990 decreased to 4.6% in 1993 and currently amounts to 16.1%,

· Geese, ducks and turkeys - from 7.7% in 1990 decreased to 6.0% in 1993 and currently amount to 14.1%.

6.3 NFR 3.B MANURE MANAGEMENT
6.3.1 Methodological issues

The Tier 1 methodologies of the CORINAIR Guidebook were applied: EEA, 2013. Emissions from agriculture, including Manure management were calculated for the 1990 through 2014 time series, in particular due to application of EEA, 2013. Default emission factors recommended by CORINAIR Guidebook EEA, 2013 were used for calculation of emissions

6.3.2 Activity data

The activity data provided by the National Bureau of Statistics of the RM in the Statistical Yearbooks, sectoral statistical publications and on its website, as part of the statistical database are available for the period until 1992 for the whole territory of the Republic of the Moldova, while since 1993 only for the right bank of Dniester (without Transnistria, further referred as Administrative Territorial Units on the Left Bank of Dniester (ATULBD).

The statistical data for the left bank of Dniester are collected by the State Statistical Service beside the Ministry of Economy of the ATULBD, being published in the Statistical Yearbooks, and other periodic statistical publications available on the website of the Ministry of Economy of the Administrative-Territorial Units on the Left Bank of Dniester.

Activity data used in the agricultural air pollution inventory are consistent with those are used in the GHG-inventory. 

Based on Statistical Annual Report Nr. 24-agr „Animal Breeding Sector” and Statistical Yearbooks of the ATULBD the data on the number of livestock and poultry in all Households Categories for 1990-2014 time periods were collected (table 6.1).
Table  6.1. Livestock numbers and their trends for 1990-2014 time periods, thousands capita

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2013
	2010
	2011
	2012
	2013
	2014

	Dairy cows
	395,2
	397,1
	403,2
	401,8
	402,6
	380,8
	355,4
	323,7
	318,4
	306,9
	298,5
	300,1
	304,8
	277,7
	249
	233,1
	222
	180,8
	171,8
	173,2
	166,1
	156
	145,5
	141,6
	143,1

	Cattle non-dairy
	666
	603
	567
	480,8
	429,4
	348,7
	290,9
	226
	214
	175,5
	146,9
	153,5
	149,9
	131,4
	110,5
	106,7
	104,9
	72,9
	66,6
	69,8
	70,3
	68,4
	65,1
	66,4
	67,2

	Sows and Fattering pigs
	1850
	1752
	1487
	1082,3
	1046,8
	1014,6
	950,1
	797,5
	928
	751,3
	492,7
	489,2
	550,1
	476,4
	422,3
	493
	568,3
	320,8
	302,9
	403,6
	511,7
	471,7
	438,4
	444,5
	514,9

	Sheep
	1245
	1239
	1294
	1362,5
	1410,4
	1328,2
	1273,7
	1139,3
	1050,5
	953,2
	850,7
	857
	849,1
	834,8
	838,1
	832,8
	848,7
	765,5
	774
	816,7
	801,2
	722
	706,4
	724,9
	747

	Horses
	47
	48
	51
	54,5
	58,2
	61,6
	63,3
	65,4
	68,5
	72
	76
	81,6
	82,6
	81,4
	75,8
	72
	69,3
	60,5
	57,4
	56,1
	53,6
	50,9
	47,5
	46
	43

	Laying hens
	6070,32
	5882,13
	3981,3
	2854,98
	2987,22
	3059,85
	2741,22
	2733,6
	2867,1
	2997,75
	2985,87
	3284,25
	3442,41
	3654,87
	4067,01
	5157,99
	5195,43
	4235,52
	4585,65
	5618,88
	5801,52
	4828,95
	3936,36
	3024,15
	4575,87

	Broilers
	14164,08
	13724,97
	9289,7
	6661,62
	6970,18
	7139,65
	6396,18
	6378,4
	6689,9
	6994,75
	6967,03
	7663,25
	8032,29
	8528,03
	9489,69
	12035,31
	12122,67
	9882,88
	10699,85
	13110,72
	13536,88
	11267,55
	9184,84
	7056,35
	10677,03

	Turkeys
	889,3
	871,3
	820,2
	714,8
	749
	765,1
	703
	710,1
	754,2
	806,6
	796,2
	826,2
	850,1
	769,3
	904,4
	1063,9
	1034
	604,5
	587,8
	671,4
	719,5
	599
	449,6
	310,6
	563,2

	Geese
	1335,5
	1321,8
	1300,4
	1378,9
	1457
	1487,2
	1357,9
	1372,3
	1470
	1581,6
	1550,6
	1589,2
	1777,4
	1780,2
	1828
	2120,3
	2111,5
	1342,2
	1277,2
	1497,4
	1600,2
	1351,6
	1028,5
	718,6
	1259,4

	Ducks
	2165,7
	1914,7
	1736,5
	1198,9
	1284,8
	1293,1
	1166,6
	1169,5
	1264,8
	1349,4
	1325,3
	1367,5
	1423,3
	1461,9
	1592,6
	2394,1
	2551
	1435,5
	1501,7
	1981,8
	2013,6
	1622,1
	1166,9
	822,3
	1506,271

	Goats
	37
	50
	63
	74,7
	91,5
	94,7
	98,7
	95,9
	96,7
	102,4
	111,4
	114,6
	129,2
	123,6
	121,7
	121,5
	113,8
	100,9
	105,6
	112,9
	119,4
	124,2
	130,4
	137,1
	140,2

	Fur animals
	283
	250,8
	298,5
	262,4
	237,2
	209,3
	189,8
	176,8
	185,9
	182,6
	161,3
	191,4
	190,7
	205,4
	239,1
	278,9
	326
	263,4
	248,5
	274,5
	277
	277,4
	267
	296,2
	272

	Asses
	1,7
	1,8
	2,1
	2,2
	2,9
	3,2
	3,1
	3
	3,2
	3,4
	3,8
	4,3
	4
	4,3
	4
	3,7
	3,6
	3,1
	3,2
	2,9
	2,8
	2,5
	2,4
	2,1
	2,7


Animal Waste Management Systems (AWMS)

Manure production depends on the number of livestock and poultry, and, in particular, on average amount of waste produced per animal per year. The share of manure that decomposes anaerobically depends on how the manure is managed – collected, stored and used. When manure is stored or treated as a liquid (e.g., in lagoons, ponds, tanks, or pits), it decomposes anaerobically. When manure is handled as a solid (e.g., in stacks or piles) or when it is deposited on pastures and paddocks, it tends to decompose under more aerobic conditions. In order to estimate emissions from manure management the total animal population was divided in subgroups to better reflect the average amount of waste produced per animal or poultry per year, as well as the way manure is managed. Average emissions rates were calculated for existent animal and poultry categories based on typical manure management systems, as well as based on default emission factors for livestock and poultry categories. The input data on manure management system distribution for the years between 1990 and 2014 was taken from Climate Change office database (table 6.2).
Table  6.2. Manure Management Systems Usage in the RM within 1990-2014 time periods, thousands capita

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2013
	2010
	2011
	2012
	2013
	2014

	Dairy cattle -Pasture/Range/Paddock
	47,424
	55,59
	56,448
	72,324
	72,468
	83,776
	78,188
	71,214
	76,416
	73,656
	71,64
	72,024
	73,152
	66,648
	59,76
	55,944
	51,06
	41,584
	39,514
	39,836
	39,864
	37,44
	34,99
	33,984
	34,344

	Dairy cattle - Slurry
	71,136
	63,54
	64,512
	48,216
	48,312
	26,656
	24,878
	22,659
	15,92
	15,345
	8,955
	9,003
	6,096
	5,554
	4,98
	4,662
	4,44
	3,616
	3,436
	3,464
	3,322
	3,12
	2,916
	4,248
	4,293

	Dairy cattle - Solid
	276,64
	278
	282,24
	281,26
	281,82
	270,37
	252,334
	229,827
	226,06
	217,9
	217,91
	219,07
	225,55
	205,5
	184,26
	172,49
	166,5
	135,6
	128,85
	129,9
	122,914
	115,44
	107,9
	103,368
	104,463

	Other cattle  -Pasture/Range/Paddock
	66,6
	72,36
	68,04
	76,928
	68,704
	62,766
	52,362
	40,68
	42,8
	35,1
	30,849
	32,235
	32,978
	28,908
	24,31
	23,474
	23,078
	16,038
	14,652
	15,356
	15,466
	15,048
	14,21
	14,608
	14,784

	Other cattle - Slurry
	133,2
	108,5
	102,06
	62,504
	55,822
	34,87
	29,09
	22,6
	14,98
	12,285
	7,345
	7,675
	4,497
	3,942
	2,21
	2,134
	2,098
	1,458
	1,332
	1,396
	1,406
	1,368
	1,292
	1,992
	2,016

	Other cattle - Solid
	466,2
	422,1
	396,9
	341,37
	304,87
	251,06
	209,448
	162,72
	156,22
	128,12
	108,71
	113,59
	112,43
	98,55
	83,98
	81,092
	79,724
	55,404
	50,616
	53,048
	53,428
	51,984
	49,1
	49,8
	50,4

	Sows - slurry
	37,296
	35,08
	32,387
	26,625
	26,17
	22,098
	21,8903
	19,5228
	21,678
	17,43
	10,554
	11,369
	10,76
	8,4037
	6,2923
	7,6415
	8,0699
	4,2346
	4,72524
	6,24773
	7,42988
	7,4151
	6,78
	5,65404
	6,611316

	Sows - Solid
	118,104
	124,4
	114,83
	106,5
	104,68
	100,67
	99,7225
	88,9372
	113,81
	91,508
	64,829
	69,838
	78,906
	61,627
	56,63
	68,774
	72,629
	38,111
	34,6518
	45,8167
	54,4858
	54,378
	49,72
	41,46296
	48,482984

	Fattening Pigs - Slurry
	406,704
	350,4
	294,75
	189,84
	183,19
	160,53
	149,1277
	124,027
	126,8
	102,78
	58,424
	57,119
	55,252
	48,764
	35,938
	41,659
	48,76
	27,845
	31,6228
	42,1843
	53,9741
	49,189
	45,78
	47,68596
	55,176684

	Fattening Pigs - Solid
	1287,896
	1242
	1045
	759,34
	732,76
	731,3
	679,3595
	565,013
	665,71
	539,58
	358,89
	350,87
	405,18
	357,6
	323,44
	374,93
	438,84
	250,61
	231,9
	309,351
	395,81
	360,72
	335,7
	349,69704
	404,62902

	Sheep - Pasture/Range/Paddock
	323,7
	322,1
	336,44
	299,75
	310,29
	318,77
	305,688
	273,432
	231,11
	209,7
	187,15
	188,54
	186,8
	183,66
	184,38
	183,22
	186,71
	168,41
	170,28
	179,674
	176,264
	163,53
	161,7
	159,478
	164,34

	Sheep - Solid
	921,3
	916,9
	957,56
	1062,8
	1100,1
	1009,4
	968,012
	865,868
	819,39
	743,5
	663,55
	668,46
	662,3
	651,14
	653,72
	649,58
	661,99
	597,09
	603,72
	637,026
	624,936
	579,77
	573,3
	565,422
	582,66

	Horses - Pasture/Range/Paddock
	11,28
	10,56
	11,22
	10,9
	11,64
	12,32
	12,66
	13,08
	13,7
	14,4
	13,68
	14,688
	14,868
	14,652
	13,644
	12,96
	12,474
	10,89
	10,332
	10,098
	9,648
	9,216
	8,55
	8,28
	7,74

	Horses - Solid
	35,72
	37,44
	39,78
	43,6
	46,56
	49,28
	50,64
	52,32
	54,8
	57,6
	62,32
	66,912
	67,732
	66,748
	62,156
	59,04
	56,826
	49,61
	47,068
	46,002
	43,952
	41,984
	38,95
	37,72
	35,26

	Laying hens - Pasture/Range/Paddock
	121,4064
	117,6
	79,626
	57,1
	59,744
	61,197
	54,8244
	54,672
	86,013
	89,933
	89,576
	98,528
	103,36
	109,66
	122,03
	154,76
	155,88
	127,45
	139,172
	169,52
	175,477
	138,66
	159,3
	90,7245
	137,2761

	Laying hens - Slurry
	1214,064
	882,3
	597,2
	371,15
	388,34
	305,99
	274,122
	273,36
	229,37
	239,82
	209,01
	229,9
	241,17
	255,86
	284,73
	361,1
	363,72
	297,39
	324,734
	395,548
	409,445
	323,53
	371,8
	241,932
	366,0696

	Laying hens - Solid
	4734,85
	4882
	3304,5
	2426,7
	2539,1
	2692,7
	2412,274
	2405,57
	2551,7
	2668
	2687,3
	2955,8
	3100,7
	3289,7
	3660,8
	4642,7
	4676,4
	3823,6
	4175,15
	5085,61
	5264,3
	4159,7
	4780
	2691,4935
	4072,5243

	Broilers - Pasture/Range/Paddock
	283,2816
	274,5
	185,79
	133,23
	139,4
	142,79
	127,9236
	127,568
	200,7
	209,84
	209,01
	229,9
	241,17
	255,86
	284,73
	361,1
	363,72
	297,39
	324,734
	395,548
	409,445
	323,53
	371,8
	211,6905
	320,3109

	Broilers - Slurry
	2832,816
	2059
	1393,5
	866,01
	906,12
	713,97
	639,618
	637,84
	535,19
	559,58
	487,69
	536,43
	562,73
	597,01
	664,38
	842,57
	848,68
	693,91
	757,712
	922,944
	955,373
	754,91
	867,5
	564,508
	854,1624

	Broilers - Solid
	11047,98
	11392
	7710,5
	5662,4
	5924,7
	6282,9
	5628,638
	5612,99
	5954
	6225,3
	6270,3
	6896,9
	7235
	7675,9
	8542
	10833
	10912
	8921,7
	9742,01
	11866,4
	12283,4
	9705,9
	11154
	6280,1515
	9502,5567

	Turkeys - Pasture/Range/Paddock
	17,786
	17,43
	16,404
	14,296
	14,98
	15,302
	14,06
	14,202
	22,626
	24,198
	23,886
	24,786
	25,503
	23,082
	27,132
	31,917
	31,02
	18,138
	17,637
	20,157
	20,688
	19,435
	20,55
	9,318
	16,896

	Turkeys - Slurry
	177,86
	130,7
	123,03
	92,924
	97,37
	76,51
	70,3
	71,01
	60,336
	64,528
	55,734
	57,834
	59,507
	53,858
	63,308
	74,473
	72,38
	42,322
	41,153
	47,033
	48,272
	45,349
	47,95
	24,848
	45,056

	Turkeys - Solid
	693,654
	723,2
	680,77
	607,58
	636,65
	673,29
	618,64
	624,888
	671,24
	717,87
	716,58
	743,58
	765,09
	692,46
	813,96
	957,51
	930,6
	544,14
	529,11
	604,71
	620,64
	583,05
	616,5
	276,434
	501,248

	Geese  - Pasture/Range/Paddock
	26,71
	26,44
	26,008
	27,578
	29,14
	29,744
	27,158
	27,446
	44,1
	47,448
	46,518
	47,676
	53,322
	53,403
	54,84
	63,609
	63,36
	40,266
	38,316
	44,922
	45,903
	42,033
	45,28
	21,558
	37,782

	Geese  - Slurry
	267,1
	198,3
	195,06
	179,26
	189,41
	148,72
	135,79
	137,23
	117,6
	126,53
	108,54
	111,24
	124,42
	124,61
	127,96
	148,42
	147,84
	93,954
	89,404
	104,818
	107,107
	98,076
	105,6
	57,488
	100,752

	Geese - Solid
	1041,69
	1097
	1079,3
	1172,1
	1238,5
	1308,7
	1194,952
	1207,62
	1308,3
	1407,6
	1395,5
	1430,3
	1599,7
	1602,1
	1645,2
	1908,3
	1900,8
	1208
	1149,48
	1347,66
	1377,09
	1261
	1358
	639,554
	1120,866

	Ducks  - Pasture/Range/Paddock
	43,314
	38,29
	34,73
	23,978
	25,696
	25,862
	23,332
	23,39
	37,944
	40,482
	39,759
	41,025
	42,711
	43,866
	47,787
	71,823
	76,533
	43,08
	45,063
	59,454
	62,829
	51,348
	55,45
	24,669
	45,188143

	Ducks  - Slurry
	433,14
	287,2
	260,48
	155,86
	167,02
	129,31
	116,66
	116,95
	101,18
	107,95
	92,771
	95,725
	99,659
	102,35
	111,5
	167,59
	178,58
	100,52
	105,147
	138,726
	146,601
	119,81
	129,4
	65,784
	120,50171

	Ducks - Solid
	1689,246
	1589
	1441,3
	1019,1
	1092,1
	1137,9
	1026,608
	1029,16
	1125,7
	1201
	1192,8
	1230,8
	1281,3
	1316
	1433,6
	2154,7
	2296
	1292,4
	1351,89
	1783,62
	1884,87
	1540,4
	1664
	731,847
	1340,5816

	Goats  - Pasture/Range/Paddock
	9,62
	13
	16,38
	16,434
	20,13
	22,728
	23,688
	23,016
	21,274
	22,528
	24,508
	25,212
	28,424
	27,192
	26,774
	26,73
	25,036
	22,198
	23,232
	24,838
	26,268
	22,55
	22,42
	30,162
	30,844

	Goats - Solid
	27,38
	37
	46,62
	58,266
	71,37
	71,972
	75,012
	72,884
	75,426
	79,872
	86,892
	89,388
	100,78
	96,408
	94,926
	94,77
	88,764
	78,702
	82,368
	88,062
	93,132
	79,95
	79,48
	106,938
	109,356

	Fur animals - Solid
	283
	250,8
	298,5
	262,4
	237,2
	209,3
	189,8
	176,8
	185,9
	182,6
	161,3
	191,4
	190,7
	205,4
	239,1
	278,9
	326
	263,4
	248,5
	274,5
	277
	277,4
	268,2
	101
	102

	Asses and mules  - Pasture/Range/Paddock
	0,408
	0,396
	0,462
	0,44
	0,58
	0,64
	0,62
	0,6
	0,64
	0,68
	0,684
	0,774
	0,72
	0,774
	0,72
	0,666
	0,648
	0,558
	0,576
	0,522
	0,504
	0,45
	0,522
	0,378
	0,486

	Asses and mules - Solid
	1,292
	1,404
	1,638
	1,76
	2,32
	2,56
	2,48
	2,4
	2,56
	2,72
	3,116
	3,526
	3,28
	3,526
	3,28
	3,034
	2,952
	2,542
	2,624
	2,378
	2,296
	2,05
	2,378
	1,722
	2,214


The database contains data for cattle and swine by sub-categories, poultry (laying hens and broilers, ducks, geese, turkey), sheep and goats, horse, asses and fur animals. The following management systems are distinguished: liquid, solid, grazing/range/paddock. 

The trend in the animal waste management systems distribution can be tracked. The most significant change occurred in the cattle manure management in the last decades (Figure 6.13-6.15). From 1990 to 2014, the proportion of the liquid manure had dropped:

· from 18 per cent to 2 per cent for dairy cattle and from 20 per cent to 2 per cent for other cattle (Figure 6.13), 

· from 24 per cent to 12 per cent for swine (Figure 6.15), 

· from 20 per cent to 7 per cent for poultry (Figures 6.17-6.18).

The other notable change in the manure management is the increase of the proportion of grazing: from 12 per cent to 24 per cent for dairy cattle and from 10 per cent to 22 per cent for other cattle, as well as decrease of the proportion of grazing: from 26 per cent to 22 per cent for sheep and goats and from 24 per cent to 18 per cent for horses and asses (Figures 6.13-6.16). There is a tendency of a slight increase of the sold manure technology for cattle (from 70% to 74-76%), for sheep and goats (from 70% to 74-78%), as well as more significant increase for swine (from 76% to 88%) and poultry (from 78% to 90%).

The continued chapter of Agriculture is attached in separate file…
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The growth of consumption of solid fuel in the period 2008-2014 associated with the advent of carbon accounting in the left-bank region
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Not estimated (NE): SOx, Pb, Hg, As, PCDD/F, Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene





Not applicable (NА): Aldrin, Chlordane, Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT, PCB, HCB, PCP, SCCP
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Not estimated (NE): NH3, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene, Total 4 PAHs





Not applicable (NА): Aldrin, Chlordane, Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex.
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