Belarusian emission inventory data
Informative Inventory Report to CLRTAP/EMEP 2019
Executive Summary
The Belarus Informative Inventory Report 2019 provides a description of the methodologies used for the compilation of Belarus emissions data reported to CLRTAP in 2018. Reporting of Belarus emission inventory data to CLRTAP is the responsibility of the Ministry of Natural Resources and Environmental Protection of the Republic of Belarus; emission report was prepared by the Institute for Nature Management of the National Academy of Sciences of Belarus.
The report includes emission data for 2017: national total emissions, NFR sector emissions. 
Chapter 1. Introduction
1.1 National Inventory Background
Reporting of Belarus emission inventory data to CLRTAP is the responsibility of the Ministry of Natural Resources and Environmental Protection of the Republic of Belarus; 2018 report was prepared by the Institute for Nature Management of the National Academy of Sciences of Belarus.
The annual reports under the UNECE CLRTAP Convention include emission inventories for nitrogen oxides, non-methane volatile organic compounds (NMVOCs), sulfur as SO2, ammonia, carbon oxide, particulate matters (TSP, PM10, PM2.5 and BC), heavy metals and persistent organic compounds. Methods used to quantify emissions and other additional information are included in national Informative Inventory Reports (IIRs) submitted annually since 2005. Emission inventory covers total territory of Belarus. There are no any differences in national totals.
1.2 Inventory preparation process 
The process of inventory preparation has three main phases: (1) planning and input data collection, (2) calculation, checking and correction and (3) data preparation, analysis and reporting.
On the stage of planning the following questions are considered:
· reporting requirements for the current year;
· methodology and format of the data changes;
· list of required information;
· possible improvements.

The first phase includes also stage of Input data collection. During this stage:
· queries for organization are prepared and send;
· statistical information on emissions is collected;
· information of fuel consumption and activity is collected;
· other auxiliary information is collected.
Phase ‘Calculation, checking and correction’ includes:
· transformation of input data in format recurred for calculation;
· emissions calculation;
· checking results;
· correction and recalculation (if necessary).
During the final phase (‘Data preparation, analysis and reporting’) of the inventory:
· emissions data in the required format are prepared;
· emissions data are tested;
· emissions data are submitted;
· analysis of emission data are carried out;
· an information report is prepared;
· an information report is submitted.
1.3 Methods and data sources
As in 2018 in 2019 emission inventory report to LRTAP is based on calculated data using EMEP methodology. Statistical emissions data are used for verification of calculated emissions. 
Activity data
For emission assessment following statistical information is used:
1. Production of main goods such as cement, lime, pig iron, steel, glass etc.
2. Fuel consumption by sectors.
3. Statistical data on agriculture: livestock, mineral fertilizer application.
4. Amount of combusted waste, volume of wastewater.
5. Population.
6. Number of vehicles.
The statistical data on production of main goods, agriculture and population were provided by National Statistical Committee of the Republic of Belarus. Statistical data on the amount of waste combustion were requested in Belarusian Scientific Research Center ‘Ecology’.
The main source of statistical data on fuel consumption is Form 4-sn of National Statistical Committee of the Republic of Belarus ‘Report on fuel remains, supply and consumption in Belarus for 2017.’ 
Emission factors
Emission factors for the emission calculation were taken from EMEP editions (EMEP/EEA Air Pollutant Emission Inventory Guidebook (2016), EFDB. 
Other guidance documents were also used, such as Toolkit for Identification and Quantification of Releases of Dioxins, Furans and Other Unintentional POPs (2013). Emissions of NOx, CO, SO2 and NMVOC from road transport were estimated COPERT model; other national emission inventory guidelines such as TCP 17.08-14-2011. Environmental protection, Atmosphere. Emissions. Rules on Heavy Metals Emission Calculation (2011), TCP 17.08-13-2011. Environmental Protection, Atmosphere. Emissions. Rules on Persistent Organic Pollutants Emission Calculation (2011) were also used.
Database
For emissions data preparation the database in MS Access 2007 format is maintained. It includes: statistical data on emissions: industry, fuel and other statistics; emission factors; calculations and report modules.
1.4 Key Categories
Key source categories are sources that in total contribute with either 80% of the level or 80% of the overall trend of reported emissions in Belarus. In this inventory, level is carried out for the following pollutants: NOX, CO, NMVOC, SOX, NH3, TSP, PM10 and PM2.5, Pb, Cd, Hg, dioxin and total PAH.
The results of the key source category analysis are presented in Table 1.1. The key category analysis was made after the methodology of Approach 1 described in EMEP/EEA Air Pollutant Emission Inventory Guidebook (2016) without disaggregating by fuel types. 


Table 1.1 – Key categories of emission sources
	Component
	Key categories (Sorted from high to low from left to right)
	Total (%)

	SOx
	1B2aiv
(34.7%)
	1A1b
(25.1%)
	1A1a
(10.2%)
	1A2e
(8.5%)
	1A2f
(4.3%)
	
	
	
	
	
	
	
	
	82.8

	NOx
	1A3biii
(22.6%)
	1A4cii
(19.6%)
	1A1a
(14.9%)
	1A2f
(7.7%)
	1A3bi
(7.2%)
	1A3c
(4.8%)
	1B2aiv
(3.8%)
	
	
	
	
	
	
	80.6

	NH3
	3Da2a
(23.9%)
	3B1a
(18.4%)
	3Da1
(14.8%)
	3B1b
(13.4%)
	3B3
(9.2%)
	3Da3
(5.2%)
	
	
	
	
	
	
	
	84.8

	NMVOC
	1B2aiv
(20.2%)
	2D3a
(17.9%)
	2D3d
(15.9%)
	1A3bi
(7.1%)
	1A4bi
(6.7%)
	1B2av
(5.8%)
	1B2b
(4.4%)
	2D3g
(2.8%)
	
	
	
	
	
	80.7

	CO
	1A4bi
(37.2%)
	1A3bi
(29.2%)
	1A3bii
(6.0%)
	1A4cii
(5.3%)
	1A4ci
(3.9%)
	
	
	
	
	
	
	
	
	81.7

	TSP
	1A4bi
(20.7%)
	3Dc
(12.1%)
	1A1a
(8.5%)
	2D3b
(7.9%)
	2A5a
(7.6%)
	2B10a
(5.7%)
	3B4gii
(3.5%)
	3B3
(3.2%)
	3B1a
(2.8%)
	2A1
(2.4%)
	2I
(2.4%)
	3B1b
(2.3%)
	2A6
(2.1%)
	81.1

	PM10
	1A4bi
(24.8%)
	3Dc
(15.4%)
	1A1a
(9.7%)
	2D3b
(8.0%)
	2A5a
(4.7%)
	2B10a
(4.4%)
	3B4gii
(4.4%)
	2A1
(2.7%)
	3B4gi
(2.6%)
	1A1c
(2.4%)
	1A3bvi
(1.9%)
	
	
	80.9

	PM2.5
	1A4bi
(41.1%)
	1A1a
(14.2%)
	2D3b
(6.8%)
	1A1c
(3.8%)
	2B10a
(3.5%)
	1A3biii
(3.2%)
	1A4cii
(2.8%)
	2A1
(2.6%)
	3B1a
(1.8%)
	1A3bvi
(1.7%)
	
	
	
	81.5

	Pb
	2C1
(66.3%)
	2A1
(6.4%)
	5C1bi
(6.0%)
	2B10a
(4.3%)
	
	
	
	
	
	
	
	
	
	83.1

	Hg
	2A1
(66.5%)
	5C1bi
(8.7%)
	1A1a
(6.0%)
	
	
	
	
	
	
	
	
	
	
	81.2

	Cd
	2C1
(45.7%)
	2A1
(16.9%)
	2A3
(10.7%)
	5C1bi
(6.8%)
	2C2
(6.2%)
	
	
	
	
	
	
	
	
	86.2

	DIOX
	5C1bi
(49.1%)
	2C1
(17.1%)
	1A4bi
(10.7%)
	5C1bii
(7.7%)
	
	
	
	
	
	
	
	
	
	84.6

	PAH
	1A4bi
(74.7%)
	1A1a
(5.6%)
	
	
	
	
	
	
	
	
	
	
	
	80.3

	HCB
	5C1bi
(59.4%)
	1A3biii
(15.0%)
	1A4cii
(7.9%)
	
	
	
	
	
	
	
	
	
	
	82.3


[bookmark: _Toc146706994]Detailed information on Key Category Analysis (KCA) is provided in Annex I.
1.5 QA/QC and Verification methods 
The quality management system currently being developed to support the inventory of emissions of pollutants. Some procedures for QA/QC are already used in the inventory. 
For verification of data emission the following methods were used:
· comparison of calculated and statistical emission data;
· comparison of emission values in Belarus and in other countries;
· verification of emission factors by using emission testing data.
[bookmark: _Toc146706995]As a part of QA/QC reported tables archived in the Institute for Nature Management of National Academy of Science
1.6 General uncertainty evaluation
Uncertainty analysis was performed for 2017 year using Tier 1 approach in accordance with EMEP/EEA guidebook 2016 for all pollutants and sectors in per cent. Uncertainty of activity data was assigned by data source, structure and performed transformation. 
Due to significant changes in methodology of emissions calculations in this submission performed only for 2017 year for uncertainty in trends data on primary performed calculation for 2016 year was applied. For livestock error in activity data calculated as deviation of average number for beginning and end of the year (Table 1.2).
Table 1.2 – Activity data uncertainty (error) applied in analysis**
	Data source and transformation
	Applied activity data uncertainty rate

	Statistic data on industry products without additional calculations
	1%

	Statistic data on industry products with additional calculations
	5%

	Statistic on fuel consumption without additional transformation
	1%

	Statistic data with additional transformations (distribution)
	15%

	Waste treatment
	10%

	Livestock without additional transformation
	1%

	Livestock with additional transformation
	5%

	Other activity data in Agriculture
	10%

	Solvents and other products use
	20%

	Other data
	15%


Uncertainty of emission factors was assigned on the basic of assessments of error range given in EMEP/EEA guidebook 2016 (Table 1.3).
Table 1.3 – Applied levels of emission factors uncertainty, %
	NFR
	Source category
	Pollutants

	
	
	SO2
	NOx
	VOC
	CO
	NH3
	HM/TSP/POPs

	1A1
	Public power, cogeneration and district heating
	10
	20
	50
	20
	
	100

	1A2
	Industrial combustion
	10
	20
	50
	20
	
	100

	1A3b
	Road transport
	50
	50
	50
	50
	30
	300

	1A3a
1A3c
1A3d
1A3e
	Other mobile sources and machinery
	10
	30
	40
	30
	
	100

	1A4
	Commercial, institutional and residential combustion
	20
	50
	50
	50
	
	300

	1B
	Extraction and distribution of fossil fuels
	50
	50
	50
	50
	
	300

	2
	Industrial processes
	20
	50
	50
	50
	300
	300

	2
	Solvent use
	
	
	20
	
	
	300

	3
	Agricultural activity
	
	100
	100
	100
	100
	300

	5
	Waste treatment/disposal activity
	20
	20
	20
	50
	300
	100


The overall uncertainty for main pollutants as estimated: for NOx is 36.8%, for CO – 48.5%, for NMVOC – 26.0%, for SOx – 35.2%, for TSP – 37.2% and for NH3 – 76.7%, for HM in range 94.6–135.6 %, for POPs up to 192.8%. In recent years due to changes in methodology calculation uncertainty for majority pollutants decrease. Complete set of reporting tables can be found in Annex II.
1.7 General Assessment of Completeness:
According to guidelines the missing sources reported as NE are considered. They are shown in the table 1.4.


Table 1.4 – Sources considered as missing in the emission inventory for 2017 year
	NFR2014
	Substance(s)
	Reason for not estimated

	1A2gvii 
	CO, NOx, SOx
	Emissions are negligible

	1A2f
	NH3
	Emissions are negligible

	1A3ei, 1A3eii
	As, benzo_a, benzo_b, benzo_k, Cd, CO, Cr, Cu, diox, HCB, Hg, indeno, Ni, NMVOC, NOx, PAHs, Pb, PCBs, PM10, PM2.5, SOx, TSP, Zn
	No emissions factors

	1B2aiv
	As, Cd, CO, Cr, Cu, Hg, NH3, Ni, Pb, BC, PM10, PM2.5, TSP, BC,Zn
	Emissions are negligible

	2A5b
	As, benzo_a, benzo_b, benzo_k, Cd, CO, Cr, Cu, diox, HCB, Hg, indeno, NH3, Ni, NMVOC, NOx, PAHs, Pb, PCBs, SOx, Zn, BC
	Emissions are negligible

	2C3
	diox, HCB, PM10, PM2.5, TSP
	Emissions are negligible

	2C7a
	As, Cd, Cr, Cu, Hg, Ni, Pb, PCBs, PM10, PM2.5, TSP
	Emissions are negligible

	2H1
	PM10, PM2.5, TSP
	Emissions are negligible

	3B4d
	NMVOC
	Emissions are negligible

	3B4giii
	NH3, NMVOC, PM10, PM2.5, TSP
	Emissions are negligible and there no statistical data for such rare activity

	3B4giv, 3B4h
	NH3, PM10, PM2.5, TSP
	Emissions are negligible and there no statistical data for such rare activity

	3Da2b, 3De, 3I
	All pollutants
	There is no statistical data on activity and emissions are negligible

	5A
	NMVOC, PM10, PM2.5, TSP
	No statistical data on Activity

	5D1, 5D2
	NMVOC
	No statistical data on Activity

	all
	Se
	No statistics or emission factors due to lack of resources

	1A3
	All pollutants
	No statistical data on activity


The Se emission was not estimated due to lack of resources. Statistics for such categories as 5A, 5D1, 5D2 are limited at this moment. But work on searching of the information is conducting. 
 Description of the Sources Included Elsewhere (IE) sources is given in the table 1.5.
Table 1.5 – Sources considered as Included Elsewhere in the 2017 emission inventory
	NFR14 code
	Substance(s)
	Included in NFR code

	1A1b
	NH3, CO
	1B2aiv, 1A1a

	1A1c
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB, PCBs
	1A1a

	1A2b
	NMVOC, NH3, PM2.5, PM10, TSP, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB, PCBs
	1A2f

	1A2c, 1A2d, 1A2e, 
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PAHs, HCB, PCBs
	1A2f

	1A2f, 1A2gvii
	NH3
	1A1a

	1A2gviii
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB, PCBs
	1A1a

	1A3biv
	BC
	1A3bi–1A3biii

	1A4aii, 1A4bii
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB
	1a4cii

	1A4ci
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB, PCBs
	1A1a, 1A4ai

	1A4ciii
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB
	1A4cii

	1A5a
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PAHs, HCB, PCBs
	1A1a, 1A2f, 1A4ai, 1A4bi, 1A4ci, 1A4cii

	1A5b
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Cr, Cu, Ni, Zn, PCDD/F, PAHs, HCB
	1A4cii

	1B2c
	NOx, NMVOC, SOx, NH3, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PAHs
	1B2aiv, 1A2f 

	2A1, 2A2, 2A3
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO
	1A2f

	2B10a
	SOx
	1B2aiv

	2B10b
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, Cd
	2B10a, 1B2aiv

	2C7d
	NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni, Zn, PCDD/F, PCBs
	2C1

	3B4gii
	NMVOC, NH3, PM2.5, PM10, TSP
	3B4gi

	3Da2a, 3Da2c, 3Da3
	NH3
	3B4gi, 3B4e, 3B3, 3B1b, 3B1a

	5C1bii
	NOx, NMVOC, PM2.5, PM10, TSP,BC, CO, PCDD/F, HCB, PCBs
	5Cibi

	5C1biv
	NOx, NMVOC, PM2.5, PM10, TSP, BC, CO, PCDD/F, HCB, PCBs
	1A1a


Chapter 2: Explanation of key trends 
The trends of SO2, As, Cu, Cr, Ni and PCBs emissions were downward in 2017 (Table 2.1). Some heavy metals, dioxins/furans and HCB emissions increased. Emissions of other pollutants increased slightly. Most important reasons for changes in emission trends are changes in activity. Some changes in trends derive from improvements in methodology applied in this and previous submissions.
Table 2.1 – Total emission trends
	Pollutant
	Unit
	Emissions
	Trends (changes in %)

	Year
	1980
	1990
	2000
	2005
	2010
	2016
	2017
	1980-1990
	1990-2000
	2000-2010
	2010-2017
	2016-2017

	SO2
	Gg
	740
	637
	140
	79
	59
	56
	48
	-14
	-78
	-58
	-18
	-14

	NOx
	Gg
	234
	285
	135
	171
	171
	143
	143
	22
	-53
	27
	-16
	0

	NH3
	Gg
	NE
	215
	142
	135
	151
	136
	138
	NE
	-34
	6
	-9
	1

	As
	Mg
	NE
	13
	1.8
	1.1
	1.5
	0.45
	0.34
	NE
	-86
	-17
	-77
	-24

	Cd
	Mg
	NE
	7.6
	1.4
	2.1
	3.2
	0.67
	0.69
	NE
	-82
	129
	-78
	3

	Pb
	Mg
	NE
	794
	46
	50
	70
	8.02
	8.00
	NE
	-94
	52
	-89
	0

	Cu
	Mg
	NE
	16
	12
	11
	10
	3.4
	3.07
	NE
	-25
	-17
	-69
	-10

	Cr
	Mg
	NE
	22
	5.2
	8.4
	10
	1.5
	0.78
	NE
	-76
	92
	-92
	-48

	Ni
	Mg
	NE
	563
	94
	60
	36
	28
	19
	NE
	-83
	-62
	-48
	-33

	Zn
	Mg
	NE
	173
	196
	279
	333
	70
	71
	NE
	13
	70
	-79
	1

	Hg
	Mg
	NE
	1.1
	0.36
	0.65
	0.85
	0.20
	0.27
	NE
	-67
	136
	-68
	35

	PCBs
	kg
	NE
	NE
	NE
	10
	12
	12
	9
	NE
	NE
	NE
	-24
	-24

	PCDD/F
	g I-TEQ
	NE
	NE
	18
	24
	37
	42
	43
	NE
	NE
	106
	15
	2

	PAHs
	Mg
	NE
	NE
	34
	41
	42
	36
	28
	NE
	NE
	24
	-33
	-22

	HCB
	kg
	NE
	NE
	NE
	0.78
	0.88
	1.05
	1.41
	NE
	NE
	NE
	60
	34


In the mid-term (from 2010 to 2017) emissions for most of pollutants also decreased.



Chapter 3: ENERGY (NFR sector 1)
Short description 
Energy NFR1 Sector is reported under the UNECE/CLRTAP includes all sources of fuel combustion processes. Stationary and mobile categories are covered by the following categories:
	NFR-Code
	Name of category

	1.A
	Fuel Combustion Activities

	1.A.1
	Energy industries

	1.A.2
	Fuel Combustion Activities in Industries and Construction

	1.A.3
	Transport

	1.A.4
	Small Combustion

	1.A.5
	Other (including Military)

	1.B
	Fugitive Emissions

	1.B.1
	Solid Fuels

	1.B.2
	Oil and Natural Gas

	1.B.3
	Geothermal Energy


Fugitive emissions are also reported under the energy sector.

Activity data
The national emission inventory is prepared on the basis of fuel consumption data that collected by National Statistical Committee in Form of fuel balance with distribution by fuel and users types and national subcategories which not comply with NFR or SNAP structure. Data on fuel combustion on sectoral and subsectoral NFR level is available for some sectors/subsectors. 
The structure of fuel consumption by fuel type in Belarus is shown in Figure 3.1.
[image: D:\03_TOOLS\R\BY_IIR\1A_by_fuel_group.jpg]
Figure 3.1 – Structure of fuel consumption in Energy Sector in 2017, % 
The main type of fuel in Belarus for all sectors is natural gas, its share in the total mass of combusted fuel is slightly decreased and in 2017 was about 67%.
[bookmark: _3.1_ENERGY_INDUSTRIES]3.1 ENERGY INDUSTRIES (NFR 1.A.1) 
SHORT DESCRIPTION
Energy Industry sector in Belarus includes 3 subsectors (table 3.1).
Table 3.1– Methodology for emissions calculation from Energy Industry sector 
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for

	1A1a
	Public electricity and heat production
	0101, 0102
	T2
	NS
	D
	SOx, NOx, TSP, PM10, PM2.5, Hg, PAH

	1A1b
	Petroleum refining
	0103
	T1
	NS
	D
	SOx

	1A1c
	Manufacture of solid fuels and other energy industries
	0104
	T1
	NS
	D
	PM10, PM2.5


For this subsector calculation based on national statistic on fuel combustion directly for power plants used. Also for this sector performed double – check with bottom-up data on emissions from the largest power plants in country. 
Method
For emission calculation method Tier 1 of EMEP/EEA guidebook (2016) methodology was used with a top-down approach and based on aggregated fuel consumption from the annual national fuel balance. Emission factors are expressed as the quantity of emissions of pollutant per GJ fuel consumed. 
For emission calculation methods corresponding to Tier 1 applied for subsectors 1A1b and 1A1c with a top-down approach and based on aggregated fuel consumption from the annual national fuel balance. Emission factors are expressed as the quantity of emissions of pollutant per GJ fuel consumed. A method amounting to Tier 2 is used for emission reporting for subsector 1A1a. This means the use of country-specific data at a more detailed level. Emission factors and activity data are available for different fuel types, different technologies, plant size, etc. The use of plant-specific data for a bottom-up approach is not possible. Although there is some data separate on activity and emissions for large combustion plants, it is not complete and data quality is not always satisfactory. Therefore only verified data were used.
Emission factors
It should be noted that emission factors are changing during the observation period due to chemical composition of each type of fuel (sulfur content in the solid and liquid fuel) and introduction primary methods to reduce emissions. Emission factors from the EMEP/EEA guidebook (2016) were used. 
For 2017 year emissions of BC including NFR 1A1 – Energy industries – were assessed. The emission factors from EMEP/EEA guidebook (2016) were applied (table 3.2)
Table 3.2 – TSP, PM10, PM2.5 and BC emission factors for NFR 1A1 – Energy industries 
	NFR14_id
	SNAP
	SNAP_name
	fuel
	TSP, kg/GJ
	PM10, kg/GJ
	PM2,5, kg/GJ
	ВС, % of PM2,5

	1A1a
	010100
	Public power 
	biomass
	0.17200
	0.15500
	0.13300
	3.30

	1A1a
	010100
	Public power 
	brown coal
	0.01170
	0.00790
	0.00320
	NE

	1A1a
	010100
	Public power 
	gaseous fuel
	0.00089
	0.00089
	0.00089
	2.50

	1A1a
	010100
	Public power 
	hard coal
	0.01140
	0.00770
	0.00340
	2.20

	1A1a
	010100
	Public power 
	heavy fuel oil
	0.03540
	0.02520
	0.01930
	5.60

	1A1a
	010100
	Public power 
	liquid fuel
	0.00650
	0.00320
	0.00080
	33.50

	1A1a
	010100
	Public power 
	liquid stove fuel
	0.00650
	0.00320
	0.00080
	NE

	1A1a
	010100
	Public power 
	natural gas
	0.00089
	0.00089
	0.00089
	2.50

	1A1a
	010100
	Public power 
	peat
	0.01170
	0.00790
	0.00320
	NE

	1A1a
	010100
	Public power 
	associated gas
	0.00089
	0.00089
	0.00089
	2.50

	1A1a
	010200
	District heating plants 
	biomass
	0.17200
	0.15500
	0.13300
	3.30

	1A1a
	010200
	District heating plants 
	gaseous fuel
	0.00089
	0.00089
	0.00089
	2.50

	1A1a
	010200
	District heating plants 
	hard coal
	0.01140
	0.00770
	0.00340
	2.20

	1A1a
	010200
	District heating plants 
	heavy fuel oil
	0.03540
	0.02520
	0.01930
	5.60

	1A1a
	010200
	District heating plants 
	liquid stove fuel
	0.00650
	0.00320
	0.00080
	NE

	1A1a
	010200
	District heating plants 
	peat
	0.01170
	0.00790
	0.00320
	NE

	1A1b
	010300
	Petroleum refining plants
	gaseous fuel
	0.00089
	0.00089
	0.00089
	8.60

	1A1b
	010300
	Petroleum refining plants
	heavy fuel oil
	0.02000
	0.01500
	0.00900
	5.60

	1A1b
	010300
	Petroleum refining plants
	liquid fuel
	0.02000
	0.01500
	0.00900
	33.50

	1A1b
	010300
	Petroleum refining plants
	refinery gas
	0.00089
	0.00089
	0.00089
	18.40


Emissions 
Fuel combustion in Energy Industry (1A1) in 2017 results to emission of 23.42 kt CO (6.1% of total emission), 23.8 kt NOx (16.6%), 8.1 kt TSP (10.8% of total emission), 1.8 t PAHs (6.7% of total emission). NFR 1A1a subsector is the main source of emissions almost all pollutants. The exceptions are SO2, Ni, Cr, Cd emit mainly in 1A1b subsector, and As emits mainly in 1A1c subsector (figure 3.2).
[image: D:\03_TOOLS\R\BY_IIR\emis_1A1_by_NFR.jpg]
Figure 3.2 – Emissions structure from Energy Industry sector (1A1) in 2017 
[bookmark: _3.2_MANUFACTURING_INDUSTRIES]3.2 MANUFACTURING INDUSTRIES AND CONSTRUCTION (NFR 1.A.2) 
Short description
Manufacturing Industries and Construction (NFR 1.A.2) includes emissions from fuel combustion in different industries in Belarus, such as Iron and steel (NFR 1.A.2.a), Non-ferrous metals (NFR 1.A.2.b), Chemicals (NFR 1.A.2.c), Pulp, paper and print (NFR 1.A.2.d), Food processing, beverages and tobacco (NFR 1.A.2.e) and Non-metallic minerals (NFR 1.A.2.f.i). In this category also included fuel combustion by industry machinery (NFR 1A2gvii) (table 3.3).
Table 3.3 – Methodology for emissions calculation from Manufacturing Industries and Construction sector
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for

	1A2a
	Stationary combustion in manufacturing industries and construction: Iron and steel
	0301
	T1
	NS
	D
	

	1A2b
	Stationary combustion in manufacturing industries and construction: Non-ferrous metals
	
	T1
	NS
	D
	

	1A2c
	Stationary combustion in manufacturing industries and construction: Chemicals
	0301
	T1
	NS
	D
	

	1A2d
	Stationary combustion in manufacturing industries and construction: Pulp, Paper and Print
	0301
	T1
	NS
	D
	

	1A2e
	Stationary combustion in manufacturing industries and construction: Food processing, beverages and tobacco
	0301
	T1
	NS
	D
	SOx

	1A2f
	Stationary combustion in manufacturing industries and construction: Non-metallic minerals
	0301
	T1
	NS
	D
	SOx, NOx

	1A2gvii
	Mobile Combustion in manufacturing industries and construction: (please specify in the IIR)
	0808
	T1
	NS
	D
	

	1A2gviii
	Stationary combustion in manufacturing industries and construction: Other (please specify in the IIR)
	0301
	T1
	NS
	D
	


Method
For emission calculation Tier 1 method of EMEP/EEA guidebook (2016) with a top-down approach and based on aggregated fuel consumption from the annual national fuel balance was used. Emission factors are expressed as the quantity of emissions of pollutant per GJ fuel consumed (table 3.4). 
Table 3.4 – TSP, PM10, PM2.5 and BC emission factors for NFR 1A1 – Energy industries 
	NFR14
	SNAP
	SNAP_name
	Fuel 
	TSP, kg/GJ
	PM10, kg/GJ
	PM2,5, kg/GJ
	ВС, % of PM2,5

	1A1a
	010100
	Public power 
	biomass
	0.17200
	0.15500
	0.13300
	3.30

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	hard coal
	0.124
	0.117
	0.108
	6.40

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	brown coal
	0.124
	0.117
	0.108
	6.40

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	biomass
	0.15
	0.143
	0.14
	28.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	peat
	0.124
	0.117
	0.108
	6.40

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	liquid fuel
	0.02
	0.02
	0.02
	56.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	other refined products
	0.02
	0.02
	0.02
	56.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	liquid stove fuel
	0.02
	0.02
	0.02
	56.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	gaseous fuel
	0.00078
	0.00078
	0.00078
	4.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	liquified gas
	0.00078
	0.00078
	0.00078
	56.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	associated gas
	0.00078
	0.00078
	0.00078
	4.0

	1A2a
	030100
	Combustion in boilers, gas turbines and stationary engines
	oil gas
	0.00078
	0.00078
	0.00078
	4.0

	1A2f
	030311
	Cement 
	
	0.26
	0.23
	0.13
	3

	1A2f
	030312
	Lime
	
	9.00
	3.50
	0.70
	0.46

	1A2f
	030315
	Container glass (f)
	
	0.30
	0.27
	0.24
	0.06

	1A2gvii
	080800
	Industry – off road 
	
	2.086
	2.086
	2.086
	62

	1A2gvii
	080800
	Industry – off road 
	
	0.157
	0.157
	0.157
	NE

	1A2f
	030311
	Cement 
	
	0.26
	0.23
	0.13
	3


Activity data
Data on fuel consumption were derived from the National Statistical Committee of the Republic of Belarus ‘Report on fuel remains, supply, and consumption in Belarus for 2017’ by the relevant authorities. This year for the first time calculations performed separately for different subsectors (industry sectors) and consequently emission trends for this sector are not provided. 
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Figure 3.3 – Structure of fuel consumption in Manufacturing Industry in 2017
EmissionS
Fuel combustion in Manufacturing Industries and Construction (NFR 1A2) sector in 2017 in total results in emissions of 14.82 kt NOx, 19.23 kt CO, 7.65 kt SO2, 0.83 kt TSP. Main source subsectors 1A2a and 1A2f (Figure 3.4).
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Figure 3.4 – Distribution of emissions from industry combustion by subsectors in 2017 (%)
[bookmark: _3.3_SMALL_COMBUSTION]3.3 SMALL COMBUSTION (NFR 1A4i)
The source category 1.A.4i Small combustion covers stationary combustion under following NFR sectors: 1.A.4.a.i Commercial/Institutional, 1.A.4.b.i Residential, 1.A.4.c.i Agriculture/Forestry. The category covers equipment that mostly have a thermal capacity ≤ 50 MW in commercial and institutional heating, residential heating and cooking, agriculture/forestry and other stationary combustion (including military). Residential heating includes fireplaces, stoves, cookers, small boilers (< 50 kW) while institutional/commercial/agricultural/other heating include heating (boilers, space-heaters (> 50 kW), and smaller-scale combined heat and power generation. This sector also includes fuel consumption by machinery in commercial/industrial sector.
Emissions from small combustion installations are significant due to their numbers, different type of combustion techniques employed, and range of efficiencies and emissions. Many of them have no abatement measures or low efficiency measures. In the residential sector in particular the installations are very diverse and strongly depending on national and regional factors including development of infrastructure.
Method
Methodologies used for estimating emissions from this sector are based on and comply with the EMEP/EEA guidebook (EMEP/EEA, 2016). Activity data on combustion derived from National Statistic Committee subdivided as sold to population, and as a part of total fuel balance which not used in other sectors (energy, industry, mobile sources).
Activity data
Activity data on combustion derived from National Statistic Committee ‘Report on fuel remains, supply, and consumption in Belarus for 2017’:
- for 1A4ai – stationary fuel use in organizations of "non-industrial" Ministries of the Republic of Belarus (for example of Ministry of Sports and Tourism of the Republic of Belarus);
- for 1A4bi – from the category ‘Fuel consumption and fuel remains in Belarus by regions in January–December 2017 sold to the population’ excluding fuel consumption by transport and such fuel types as gasoline, diesel and biodiesel subdivided as sold to population; 
- for 1A4ci – stationary fuel use in organizations of Ministry of agriculture and food of the Republic of Belarus and of Ministry of Forestry of the Republic of Belarus;
Activity data for sector NFR 1A5a Other stationary (including military) for all pollutants not calculated separately and was included in other sectors. 
In small combustion sector as in total energy balance in Belarus main fuel type is natural gas. But share of natural gas in this sector is lower than in Energy industry (about 60% of total fuel in average in period 2008-2017). [image: D:\03_TOOLS\R\BY_IIR\1A4abci_by_fuel_group.jpg]
Figure 3.5 – Structure of fuel consumption in small sector sources in 2017
Emission factors
EMEP/EEA Guidebook emission factors were used for assessment of all pollutants emissions from this category, including those presented in table 3.5. 


Table 3.5 – TSP, PM10, PM2.5 and BC emission factors for NFR 1A4i – Small combustion 
	NFR14_id
	SNAP
	SNAP_name
	Fuel
	TSP, kg/GJ
	PM10, kg/GJ
	PM2,5, kg/GJ
	ВС, % of PM2,5

	1A4ai
	020100
	Commercial and institutional plants 
	hard coal
	0.1240
	0.1170
	0.1080
	6.4

	1A4ai
	020100
	Commercial and institutional plants 
	brown coal
	0.1240
	0.1170
	0.1080
	6.4

	1A4ai
	020100
	Commercial and institutional plants 
	biomass
	0.1500
	0.1430
	0.1400
	28.0

	1A4ai
	020100
	Commercial and institutional plants 
	peat
	0.1240
	0.1170
	0.1080
	6.4

	1A4ai
	020100
	Commercial and institutional plants 
	liquid fuel
	0.0200
	0.0200
	0.0200
	56.0

	1A4ai
	020100
	Commercial and institutional plants 
	diesel
	0.0065
	0.0032
	0.0008
	56.0

	1A4ai
	020100
	Commercial and institutional plants 
	liquid stove fuel
	0.0065
	0.0032
	0.0008
	56.0

	1A4ai
	020100
	Commercial and institutional plants 
	gaseous fuel
	0.0008
	0.0008
	0.0008
	2.5

	1A4ai
	020100
	Commercial and institutional plants 
	liquified gas
	0.0008
	0.0008
	0.0008
	4.0

	1A4ai
	020100
	Commercial and institutional plants 
	
	0.0008
	0.0008
	0.0008
	4.0

	1A4ai
	020100
	Commercial and institutional plants 
	
	0.0008
	0.0008
	0.0008
	4.0

	1A4bi  
	020200
	Residential plants
	hard coal
	0.4440
	0.4040
	0.3980
	6.4

	1A4bi  
	020200
	Residential plants
	brown coal
	0.4440
	0.4040
	0.3980
	6.4

	1A4bi  
	020200
	Residential plants
	biomass
	0.8000
	0.7600
	0.7400
	10.0

	1A4bi  
	020200
	Residential plants
	peat
	0.4440
	0.4040
	0.3980
	6.4

	1A4bi  
	020200
	Residential plants
	 liquid fuel
	0.0019
	0.0019
	0.0019
	8.5

	1A4bi  
	020200
	Residential plants
	gaseous fuel
	0.0012
	0.0012
	0.0012
	5.4

	1A4bi  
	020200
	Residential plants
	liquified gas
	0.0012
	0.0012
	0.0012
	5.4

	1A4bi  
	020200
	Residential plants
	associated gas
	0.0012
	0.0012
	0.0012
	5.4


The largest part of Ni emissions is derived from this sector came from subsector 1A4ai, the vast majority of pollutants – from subsector 1A4bi. Subsector 1A4ci has significant share in total NH3, SO2, NOx emissions (figure 3.6).
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Figure 3.6 – Distribution of emissions from small combustion sources by subsectors in 2017 (%)
[bookmark: _3.4_TRANSPORT_(NFR]3.4 TRANSPORT (NFR 1A3, NFR 1A5)
Road transport includes all types of road vehicles: passenger cars, light duty vehicles, buses, heavy-duty vehicles, motorcycles and mopeds.  It does not cover farm and forest tractors driving occasionally on the roads because these are included in “Other sectors” as off–roads (NFR 1A2gvii, 1A4aii, 1A4bii, 1A4cii). Railway transport includes diesel locomotives. Civil Aviation includes helicopters, airplanes with turbojet engine and airplanes with piston engines. Domestic navigation comprises miscellaneous vessels (tugs, barges, towboats), recreational crafts and personal boats. 
Data on fuel consumption provided by the National statistic Committee and Ministry of Transport and Communications of the Republic of Belarus for specific types of fuels (gasoline, diesel and biodiesel, LPG, natural gas). For emission assessment in transport sectors methodologies based on Guidebook 2016 was used:
· for SO2, NOx, NMVOC and CO emissions from road transport – COPERT model (version 5.2.0);
· for other pollutants and subsectors Guidebook emission factors.
3.4.1 Road Transport (1A3b)
The road transport sector provides a significant contribution to the national total pollution. The strong demand for mobility of people and goods by road, the growth of the fleet, its mileage and consumptions, make relevant the problem of pollution from road transport, also in view of the impact on urban areas. On the other hand, the growth of emissions has slowed down by the gradual replacement of older vehicles and the equipment of new models with the latest technologies to reduce emissions. 
Table 3.6 – Methodology for emissions calculation from Road Transport
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for

	1A3bi
	Road transport: Passenger cars
	0701
	T3 (SO2, NOx, VOC, CO), T2
	NS
	D
	NOx, NMVOC, CO

	1A3bii
	Road transport: Light duty vehicles
	0702
	T3 (SO2, NOx, VOC, CO), T2
	NS
	D
	

	1A3biii
	Road transport: Heavy duty vehicles and buses
	0703
	T3 (SO2, NOx, VOC, CO), T2
	NS
	D
	NOx, PM2.5, HCB

	1A3biv
	Road transport: Mopeds & motorcycles
	0704
	T3 (SO2, NOx, VOC, CO), T2
	NS
	D
	

	1A3bv
	Road transport: Gasoline evaporation
	0706
	T3
	NS
	D
	

	1A3bvi
	Road transport: Automobile tyre and brake wear
	0707
	T3
	NS
	D
	PM10, PM2.5

	1A3bvii
	Road transport: Automobile road abrasion
	0708
	T3
	NS
	D
	


The data on fuel consumption in Road transport sector are derived from the National Statistical Committee of the Republic of Belarus reports as a part of national fuel consumption statistic. Road transport emissions are calculated from fuel data consumption on selected fuel types (diesel and biodiesel, gasoline, natural gas, and liquefied petroleum gas) by automobiles plus fuel sold to population. Because of lack of direct statistic data on distribution of fuel between subcategories (passenger cars, light-duty trucks, heavy-duty vehicles including buses, mopeds and motorcycles) following assumptions were used:
· fuel consumed by organizations was used for heavy-duty vehicles including buses (1A3biii), 
· fuel sold to population was used for passenger cars (1A3bi),
· emissions from other subcategories is included in Subcategories 1A3biii and 1A3bi.
Total trends in fuel consumption by road transport sector shown in relation since 2008 by fuels (figure 3.7).
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Figure 3.7 – Fuel consumption trend in Road transport sector, PJ
Emissions of SO2, NOx, VOC, CO are calculated with COPERT Model, other pollutants - using emission default emission factors.
In 2017 Road transport sector result in emissions of 45.39 kt NOx, 16.04 kt NMVOC, 4.48 kt TSP, 142.77 kt CO. For the vast majority pollutants emissions derives mainly from subsector 1A3biii (Road transport: Heavy duty vehicles and buses). Exclusions are TSP where significant part emitted in non-exhaust subsectors 1A3bvi and 1A3bvii. Besides the main source of VOC and CO is 1A3bi subsector.
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Figure 3.8 – Structure of emissions in Road transport sector in 2017, %
There is no any strict trend in emissions from Road transport for all pollutants for described period. NOx, SO2, TSP, HM emit mainly by vehicles driven by diesel fuel (1A3biii) have peak of emissions in 2012–2013 and slow growth in whole period. CO and NMVOC emit mainly by Passenger cars (1A3bi) and have general tendency to decrease (figure 3.9).
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Figure 3.9 – Emission trends in Road transport sector in 2008–2017, kt
3.4.2 Civil aviation (1A3a)
Civil aviation includes emissions both from national and international aviation. This category does not include military aviation, which is reported under 1A5b sector. Civil aviation constitutes a small part of total emissions and it is not considered as a key source in Belarus. Main aviation fuel is jet kerosene (used by airplanes with turbo jets and turbo props engines) and aviation gasoline (mainly used by small-sized propeller planes).

Table 3.7 – Methodology for emissions calculation from Civil Aviation
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for

	1A3ai(i)
	International aviation LTO (civil)
	080502
	T1
	NS
	D
	

	1A3aii(i)
	Domestic aviation LTO (civil)
	080501
	T1
	NS
	D
	

	1A3ai(ii)
	International aviation cruise (civil)
	080504
	T1
	NS
	D
	

	1A3aii(ii)
	Domestic aviation cruise (civil)
	080503
	T1
	NS
	D
	


The data on fuel consumption by aviation is derived from the National Statistical Committee (Figure 3.10). Number of LTO provided by Department of Aviation of the Ministry of Transport and Communications of the Republic of Belarus.
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Figure 3.10 – Fuel consumption in Civil aviation and number of LTO from 2008 to 2017, %
The main subsector for the civil aviation is International aviation cruise (figure 3.11). There is no strict trend in emissions from this sector for described period. For TSP emission the maximum emissions was in 2016–2017 (figure 3.12).
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Figure 3.11 – Structure of fuel consumption in Civil aviation sector in 2017, %
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Figure 3.12 – Emission trends (TSP) in Civil aviation sector in 2008-2017, kt


3.4.3 RAILWAY (1A3c)
This category includes emissions from diesel locomotives. Estimates are based on the fuel consumption for railways reported in National Statistic Committee and on the methodology Tier1 from the EMEP/EEA guidebook (2016). The electricity used for electric traction is supplied from the public distribution system, so the emissions arising from its generation are reported under category 1.A.1.a Public Electricity (figure 3.13).
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Figure 3.13 – Structure of fuel consumption in Railways transport sector in 2017
Fuel consumption data are collected by the Belarusian Railways and provided to the National Statistic Committee as a separate category (consumption diesel and gasoline by non-road machinery in the Belarusian Railways) of fuel balance. Average share of gasoline in fuel consumed by railroad transport is about 0.3%.
Activity in subsector 1A3c Railways resulted in emissions of 6.9 kt NOx, 0.82 kt NMVOC, 0.27 kt TSP in 2017.
The NMVOC emissions trend from railroad transport is shown in the figure 3.14. 
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Figure 3.14 – Emission trends (NMVOC) in Railways sector in 2008-2017
3.4.4 Navigation (1A3dii)
Emissions from national navigation (NFR 1A3d) are based on the Tier 1 methodology of the EMEP/EEA guidebook. The data on fuel consumption for national navigation provided by the Ministry of Natural Resources and Environmental Protection of the Republic of Belarus. 
Since 2011 fuel consumption by national navigation year by year decline to the lowest value in period (figure 3.15).
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Figure 3.15 – Fuel consumption in National navigation sector from 2008 to 2017
The emissions from this sector are rather small: 0.13 kt NOx, 0.005 kt NMVOC, 0.0025 kt TSP. It is shown that last 6 years PM2.5 emissions were declined (figure 3.16). 
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Figure 3.16 – Emission trends (PM2.5) in Railways sector in 2008-2017, kt
3.4.5 Mobile combustion in Agriculture/Forestry/Fishing (1A4cii) and other sectors
Non-road mobile sources and machinery source category covers a mixture of ‘other’ equipment. For all types of equipment, the emissions originate from the combustion of fuel to power the equipment.
Data on fuel consumption for off-road machinery in Agriculture are derived from the National Statistical Committee of the Republic of Belarus ‘Report on fuel remains, supply, and consumption in Belarus for 2017’, part of “Fuel consumption and fuel remains by republican state authority” as fuel amount used by Local authorities and Ministry of Agriculture and Foods of the Republic of Belarus in part of transport type fuels (diesel, Biodiesel, Petrol, LPG) not used for road transport. 
Main types of fuel consumed by off-road machinery in Belarus were diesel and biodiesel fuel (figure 3.17). Share of gasoline was very small (1.3% in average in period).
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Figure 3.17 – Structure of fuel consumption in Mobile combustion in Agriculture/Forestry/Fishing sector (NFR 1A4cii) in 2017
Emissions from subsector 1A4cii Mobile combustion in Agriculture/Forestry/Fishing were 28.07 kt NOx, 1.84 kt NMVOC, 0.96 kt TSP, 20.17 kt CO in 2017.
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Figure 3.18 – Emission trends (NOx) in Mobile combustion in Agriculture/Forestry/Fishing sector in 2008-2017, kt
3.4.6 Mobile Combustion in manufacturing industries and construction
Data on fuel consumption for off-road machinery in manufacturing industries are derived from the National Statistical Committee of the Republic of Belarus ‘Report on fuel remains, supply, and consumption in Belarus for 2017’, part of “Fuel consumption and fuel remains by republican state authority” as fuel amount used by industrial ministries and Concerns (Ministry of Industry of the Republic of Belarus, Concern Bellesbumprom, Concern Belneftekhim) in part of transport type fuels (diesel, Biodiesel, Petrol, LPG) not used for road transport. 
For these subsector emissions were separately calculated for the first time. 
Emissions from subsector 1A2gvii Mobile combustion in manufacturing industries and construction were 0.95 kt NOx, 0.1 kt NMVOC, 0.06 kt TSP, 0.31 kt CO in 2017.

Chapter 4: INDUSTRIAL PROCESSES AND PRODUCT USE (NFR sector 2)
Short description
This category includes emissions from all main industrial processes and also by-products or fugitive emissions, which originate from these processes. Regarding emissions of the main pollutants, in 2017 industrial processes account for 1.0% of SO2 emissions, 4.3% of NOX, 0.96% of NH3, 41.3% of NMVOC, 32.0% TSP, 16.69% of PM2.5 emissions. Industrial processes make a significant contribution to the total Belarus emissions of heavy metals; particularly this sector accounts for 79.5% of Pb emissions, 82.9% of Cd and 95.8% of Zn. Regarding POPs emissions, 27.5% of Dioxin total emissions is emitted from industrial processes as well as 96.3% of PCB.
Method
Emissions from this sector were estimated using methodology which complies with the EMEP/EEA Guidebook (EMEP/EEA, 2016). By-product or fugitive emissions, which originate from industrial processes are included in this sector too.
Industrial processes and product use sector (NFR sector 2) includes following groups of subsectors:
· 2A Mineral Industry;
· 2B Chemical production industry;
· 2C Metal production industry;
· 2D Solvent and other products use;
· 2H-2L Other industry production.
There are a lot of improvements in 2019 submissions. For this reason it is impossible to give emissions trends for this sector. The main improvements are:
· Emissions of main pollutants were included mainly in 1A sector;
· Emissions for subsectors NFR 2A5a, 2A5c were reported in the first time
· Emissions from dolomite flour production were included in 2A6 subsector;
· The list of the productions included in 2B10a were extended;
· Emissions from Storage, handling and transport of mineral fertilizers were calculated and reported for the first time;
· Emissions from Lead production and Copper production were calculated and reported separately for the first time (included in 1A2b);
· Emissions from Woodworking processes were calculated and reported separately for the first time.
There are certain time inconsistencies in emissions trends due to methodology changing. As was mentioned above before 2014 year emissions from industry were based on national statistical emission inventory data with calculating missing sources and pollutants. Emissions submitted in 2017-2018 for 2015-2016 are calculated using EMEP methodology. Current emission assessment includes significant changes in methodology aimed to higher completeness and detalizations.

4.1 MINERAL INDUSTRY (NFR 2A)
Emissions in 2A sector derive mainly from cement and lime production. This sector is the key source for TSP, PM10, PM2.5, Pb, Hg, and Cd emissions. Emissions from such subsectors as Cement production, Lime production and Glass production were assessed using Tier 2 methodology (table 4.1). Activity data for assessment were obtained from the National Statistical Committee of the Republic of Belarus (figure 4.1). Emissions factors used in inventory are shown in the table 4.2
Table 4.1 – Methodology for emissions calculation from Mineral Industry sector
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	2A1
	Cement production
	030311
	T2
	NS
	D, N
	TSP, PM10, PM2.5, Pb, Hg, Cd

	2A2
	Lime production
	030312
	T2
	NS
	D, N
	

	2A3
	Glass production 
	030314, 030315
	T2
	NS
	D
	

	2A5a
	Quarrying and mining of minerals other than coal
	040416
	T1
	NS
	D
	TSP, PM10

	2A5b
	Construction and demolition
	040624
	T1
	NS
	D
	

	2A5c
	Storage, handling and transport of mineral products
	0409
	T1
	NS
	D
	

	2A6
	Other mineral products (bricks and dolomite flour)
	030319
	T1
	NS
	D
	TSP
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Figure 4.1 – Activity data trend in Mineral Industry sector 
Table 4.2 – Emission factors for Mineral industry production, kg/t
	NFR
	TSP
	PM10
	PM2.5
	BC

	2A1
	0.40
	0.35
	0.2
	

	2A2
	0.42
	0.21
	0.03
	0.000138

	2A3
	0.98
	0.92
	0.81
	0.000068

	2A5a
	0.102
	0.05
	0.005
	

	2A5b
	0.162
	0.0812
	0.00812
	

	2A5c
	0.012
	0.006
	0.0006
	

	2A6
	1.506
	0.7530
	0.105
	


EMISSIONS
Activity in sector Mineral industry result in emissions (as it reported in 2A1-2A6 sectors) of 0.063 kt NMVOC, 9.9 kt TSP, including 5.59 kt PM10 and 1.35 kt PM2.5, and 0.05 t Pb, 2.20 kt Cd, 3.28 t Zn, 1.99 g I-TEQ dioxins/furans in 2017. Cement production is one of the main sources of almost all pollutants reported in this sector.
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Figure 4.2 – Structure of emissions in Mineral Industry sector in 2017, %

4.2 CHEMICAL INDUSTRY (NFR 2B)
Emissions from chemical industry have been calculated on the base of EMEP/EEA Guidebook (2016) using Tier 2 methodology (table 4.3). 
Table 4.3 – Methodology for emissions calculation from Chemical Industry sector
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	2B1
	Ammonia production
	040403
	T2
	NS
	D
	

	2B2
	Nitric acid production
	040402
	T2
	NS
	D
	

	2B3
	Adipic acid production
	
	NO
	NO
	NO
	

	2B5
	Carbide production
	
	NO
	NO
	NO
	

	2B6
	Titanium dioxide production
	
	NO
	NO
	NO
	

	2B7
	Soda ash production
	
	NO
	NO
	NO
	

	2B10a
	Chemical industry: Other  (various chemical products)
	040401, 040407, 040408, 040409, 040414, 040416, 0405, 040501, 040502, 40506, 040507, 040508, 040509, 040511, 040519, 040520
	T2
	NS
	D
	TSP, PM10, PM2,5, Pb

	2B10b
	Storage, handling and transport of chemical products (mineral fertilizers)
	0406
	T1
	NS
	D
	



Activity data
Emissions in 2B sector derive mainly from fertilizer production. Emissions are usually not significant except for ammonia emissions from the production of NPK, and NOx emissions from nitric acid production. Also ammonia emissions from nitric acid and ammonia production were assessed. Emission factors are derived from EMEP/EEA Guidebook. There is no significant trends in fertilizes production for last ten years (figure 4.3).
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Figure 4.3 – Activity data trend in Chemical Products production
EMISSIONS
Chemical industry is a source of main pollutants, particulate matters and lead. Total emissions of NOx are 5.04 kt. NOx mainly derives from potassium fertilizers production. Emissions from this source are reported under subsector 2B10a “Other chemical products industry”. NOx also emitted from ammonia production (1.08 kt) and nitric acid production (0.11 kt). Particulate matter emitted mainly from subsectors 2B10a “Other chemical products industry” and 2B10b “Chemical products storage and handling” (figure 4.4). Total emissions of TSP in 2017 are 4.55 kt, PM10 – 2.77 kt.
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Figure 4.4 – Structure of emissions in Chemical Industry sector in 2017, %

4.3 METAL INDUSTRY (NFR 2C)
Table 4.4 – Methodology for emissions calculation from Chemical Industry sector
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	2C1
	Iron and steel production
	040207
	T2
	NS
	D
	Pb, Cd, DIOX

	2C2
	Ferroalloys production
	030303
	T1
	NS
	D
	Cd

	2C3
	Aluminium production
	030310
	T1
	NS
	D
	

	2C4
	Magnesium production
	
	NO
	NO
	NO
	

	2C5
	Lead production
	040309b
	T1
	NS
	D
	

	2C6
	Zinc production
	
	NO
	NO
	NO
	

	2C7a
	Copper production
	
	T1
	NS
	D
	

	2C7b
	Nickel production
	
	NO
	NO
	NO
	

	2C7c
	Other metal production (please specify in the IIR)
	 
	NO
	NO
	NO
	

	2C7d
	Storage, handling and transport of metal products (please specify in the IIR)
	 
	NA
	NA
	NA
	





ACTIVITY DATA
The iron and steel production are the main activities in this sector (Figure 4.5). They involve emissions from electric furnaces and cupola furnaces in machine-building industry. Steel production increased by 7,3% decreased in 2017
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Figure 4.5 – Activity data trend in Metal industry sector

EMISSIONS
Metal industry sector emits various pollutants. The main emissions source is subsector 2C1 “Iron and Steel production” (figure 4.6). Emissions from fuel combustion in metal industry have been reported under the sector 1A2a. Emissions of heavy metals reported separately by type of products in this sector. Total emissions from Metal industry sector are 1.02 kt NOx, 0.146 kt SO2, 0.97 kt TSP, 4.135 kt CO, 0.479 t Pb, 4.43 t Cd, 60.82 t Zn.
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Figure 4.6 – Structure of emissions in Metal Industry sector in 2017, %

4.4. SOLVENTS AND OTHER PRODUCTS USE NFR 2D 

Table 4.5 – Methodology for emissions calculation from Solvent and other product use
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	2D3a
	Domestic solvent use including fungicides
	060408
	T1
	NS
	D
	NMVOC

	2D3b
	Road paving with asphalt
	040611
	T2
	NS
	D
	TSP, PM10, PM2,5

	2D3c
	Asphalt roofing
	040610
	T2
	NS
	D
	

	2D3d
	Coating applications 
	060101, 060102, 060103, 060104, 060107, 060108, 060109
	T2
	NS
	D
	NMVOC

	2D3e
	Degreasing
	060201
	T2
	NS
	D
	

	2D3f
	Dry cleaning
	060202
	T2
	NS
	D
	

	2D3g
	Chemical products
	060305, 060307, 060309, 060310, 060314
	T2
	NS
	D
	NMVOC

	2D3h
	Printing
	060403
	T2
	NS
	D
	

	2D3i
	Other solvent use (please specify in the IIR)
	060404 (NMVOC)
	T1
	NS
	D
	


This sector is characterized by numerous of activities which made it difficult to collect the activity data and emission factors. A lot of information has been collected – VOC content in paints, amount of paints used in different industries etc. Even though improvements are still needed especially in such areas as paints application in construction and car repairing. 
Emissions of NMVOC from solvent use have been estimated according to the Tier 1 methodology and default emissions factors from of EMEP/EEA guidebook (2013).  (table 4.6 and 4.7).
Activity data on production obtained from the National Statistical Committee of the Republic of Belarus. 
Table 4.6 – NMVOC emission factors
	NFR Code
	NFR name
	Emissions factor
	Units

	2D3a
	Domestic solvent use including fungicides
	2.7
	kg person-1

	2D3c
	Asphalt roofing
	0.13
	kg t-1 shingle

	2D3b
	Road paving with asphalt
	0.016
	kg t-1 asphalt

	2D3e
	Degreasing
	460
	kg t-1 cleaning products

	2D3f
	Dry cleaning
	40
	kg t-1 textile treated

	2D3h
	Printing
	500
	kg t-1 ink


Table 4.7 – NMVOC emission factors for decorative coating
	Category
	Emission factors, kg t-1 paint

	Paint application : manufacture of automobiles
	400

	Paint application : car repairing
	720

	Paint application : construction and buildings
	150

	Paint application : domestic use
	230

	Other industrial paint application
	400

	Other non industrial paint application
	200


Emissions from Domestic solvent use including fungicides (2D3a) calculated with Tier 1 method on the basis of default emission factors and data on total population. In 2017 were produced and used 5.9 mln t road asphalt and 0.033 mln t roofing bitum (figure 4.7). 
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Figure 4.7 – Trend in Solvents and other products use sector
Emissions
The Solvents and other products use sector result in NMVOC mainly. Emissions of NMVOC are 55.7 kt (38.8% of national total NMVOC emissions). Emissions of CO and TSP are reported in this sector too (figure 4.8).
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Figure 4.8 – Structure of emissions in Solvents and other products use sector in 2017, %
4.5 OTHER PRODUCTION INDUSTRY NFR 2H-2L 
The Sector Other production industry covers emissions from pulp and paper production, food and beverages industry, wood processing and oil extraction. The simple (Tier1) methodology was used to calculate emissions from this sector (table 4.8).
Table 4.8 – Methodology for emissions calculation from Other Production Industry
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	2G
	Other product use (Fat, edible and non edible oil extraction)
	060404 (TSP)
	T1
	NS
	D
	

	2H1
	Pulp and paper industry
	040602
	T1
	NS
	D
	

	2H2
	Food and beverages industry 
	040605, 040606, 040607
	T1
	NS
	D
	

	2H3 
	Other industrial processes (please specify in the IIR)
	
	NA
	NA
	NA
	

	2I
	Wood processing
	040620
	T1
	NS
	D
	TSP

	2J
	Production of POPs
	
	NO
	NO
	NO
	

	2K
	Consumption of POPs and heavy metals 
(e.g. electrical and scientific equipment)
	
	NA
	NA
	NA
	

	2L
	Other production, consumption, storage, transportation or handling of bulk products (please specify in the IIR)
	 
	NA
	NA
	NA
	



ACTIVITY DATA
Paper production in 2017 significantly increase to previous years (by 50.1%); production in this sector characterized with stable growing tendency. At the same time production of pulp significantly vary and in 2017 year minimum of production (9.2 kt) was observed. There is no significant trends in food and beverages production. In 2017 total bread production decline up to 0.135 mln t besides rape seed yield and processing increased. Total woodworking production in Belarus has tendency to increase. Maximum of wood processed was reached in 2016 and was about 4.4 mln t of wood (figure 4.9).
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Figure 4.9 – Trend in Other Production Industry production
Emissions
Emissions from this subsector are 0.184 kt of NOx, 2.875 kt of NMVOC, 0.37 kt of SO2, 1.956 kt of TSP (including 0.11 kt PM2.5). Main subsector resulting to emissions in this sector is Pulp and paper industry (2H1). It should be mentioned that for Wood processing (2I) only total TSP emissions calculated (figure 4.10).  
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Figure 4.10 – Structure of emissions in Other Production Industry sector in 2017, %
Chapter 5: AGRICULTURE (NFR sector 3)
SHORT DISCRIPTION
The agriculture represents one of the main branches of the national economy, because agro-climatic conditions in Belarus are favorable for grain production and livestock breeding. Emissions occurring in the agricultural sector in Belarus derive from manure management (NFR 3B) and agricultural soils (NFR 3D). Emissions from some sources were not estimated due to the absence of source or its insignificance. The second reason is absence of activity data or the methodology. This is discussed in more detail below. 
For the following subsectors activity in Belarus does not occur or neglegible small:
· NFR 3B4a - Manure management – Buffalo;
· NFR 3B4f - Manure management - Mules and asses.
For the following subsectors activity in Belarus is small, and activity data are not avaliable:
· NFR 3B4giii - Manure mangement - Turkeys;
· NFR 3Da2b - Sewage sludge applied to soils;
· NFR 3Da2c - Other organic fertilisers applied to soils (including compost).
Activity in subsector NFR 3F Field burning of agricultural residues is banned by national legislation, for this reason emissions were not assessed.
For the following subsectors only aggregated activity data available and there is no simple methodology in Guidebook:
· NFR 3Da4 – Crop residues applied to soils;
· NFR 3Db – Indirect emissions from managed soils;
· NFR 3Dc – Farm-level agricultural operations including storage, handling and transport of agricultural products;
· NFR 3Dd – Off-farm storage, handling and transport of bulk agricultural products;
· NFR 3De – Cultivated crops;
· NFR 3Df – Use of pesticides.
Subsector NFR 3I Agriculture other is not specified in Guidebook.
For agricultural sector following pollutants are reported:
· ammonia (NH3),
· volatile organic compounds (NMVOC),
· particulate matter (PM2.5, PM10 and TSP).
Agricultural sector is a key sector for ammonia, TSP, PM10, and PM2.5 emissions. The share of agricultural sources in total emissions in 2017 was as follows: NH3 – 92.2%, PM10 – 27.14, PM2.5 – 6.7 and TSP – 25.9%. The main subsectors are:
· NH3 emissions: 3Da2a, 3B1a, 3Da1, 3B1b, 3B3, 3Da3;
· TSP emissions: 3Dc, 3B4gii, 3B3, 3B1a, 3B1b;
· PM 10 emissions: 3Dc, 3B4gii, 3B4gi;
· PM 2.5 emissions: 3B1a.
[bookmark: nfr-3b-livestock]5.2 LIVESTOCK (NFR 3B)
Manure management is the main source of ammonia emissions in Belarus. The share of this source is more than 50 %. The sector covers the emissions from the management of manure only from domestic livestock: cattle, swine, horses, goats, sheep, poultry. Emissions from animal manure applied to soils are reported under 3D2a, and emissions from grazing under NFR 3Da3. In addition to NH3 NMVOC, TSP, PM10 and PM2.5 are generated from manure management.
[bookmark: methodological-issues-3] Methodological issues
Emission calculations from manure management are based on the Tier 2 (mass flow approach) and Tier 1 methods from the EMEP/EEA Guidebook 2016. We use default parameters on annual straw use and proportion of TAN. For particles and NMVOC the Tier 1 methods from the EMEP/EEA Guidebook 2016 were used. Tier 1 was also used to calculate emissions from the manure management of sheep, goats, horses, other poultry, and other animals (rabbits) (table 5.1). 

Table 5.1 Methodology overview for Agriculture sector (Manure management)
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	3B1a
	Manure management - Dairy cattle 
	100501
	T1, T2 (NH3)
	NS
	D
	NH3, TSP, PM2.5

	3B1b
	Manure management - Non-dairy cattle 
	100502
	T1, T2 (NH3)
	NS
	D
	NH3, TSP

	3B2
	Manure management - Sheep
	100505
	T1, T2 (NH3)
	NS
	D
	

	3B3
	Manure management - Swine  
	100503, 100504
	T1, T2 (NH3)
	NS
	D
	

	3B4a
	Manure management - Buffalo
	
	NO
	NO
	NO
	

	3B4d
	Manure management - Goats
	100511
	T1, T2 (NH3)
	NS
	D
	

	3B4e
	Manure management - Horses
	100506
	T1, T2 (NH3)
	NS
	D
	

	3B4f
	Manure management - Mules and asses
	
	NO
	NO
	NO
	

	3B4gi
	Manure mangement -  Laying hens
	100507
	T1, T2 (NH3)
	NS
	D
	PM10

	3B4gii
	Manure mangement -  Broilers
	100508
	T1, T2 (NH3)
	NS
	D
	TSP, PM10

	3B4giii
	Manure mangement -  Turkeys
	
	T1, T2 (NH3)
	NS
	D
	

	3B4giv
	Manure management -  Other poultry
	 
	T1, T2 (NH3)
	NS
	D
	

	3B4h
	Manure management - Other animals (please specify in IIR)
	100510
	T1, T2 (NH3)
	NS
	D
	


[bookmark: emission-factors-4]The Tier 1 method uses readily available statistical data and default emission factors. The Tier 1 default emission factors also assume an average or typical process description. 
[bookmark: emission-factors-5]Emission factors
The calculation of the ammonia emissions from the livestock is based on so-called N mass flow approach. Using this approach aggregated emission factors for all major types of animals in Belarus were calculated and applied for emission inventory for this sector (table 5.2). 
Table 5.2 Emission factors for Manure management, g/head
	NFR
	Activity 
	NH3
	PM10
	PM2.5
	TSP
	VOC

	3B1a
	Dairy cattle livestock
	16900
	0.6300
	0.4100
	1.380
	0.012992

	3B1b
	Non-dairy cattle livestock
	6200
	0.2700
	0.1800
	0.590
	0.006252

	3B2
	Sheep livestock
	400
	0.0600
	0.0167
	0.139
	NA

	3B3
	Swine livestock
	4000
	0.3400
	0.0600
	0.750
	0.000551

	3B4d
	Goats livestock
	400
	0.0600
	0.0167
	0.139
	NA

	3B4e
	Horses livestock
	7000
	0.2200
	0.1400
	0.480
	NA

	3B4gi
	Laying hens livestock
	320
	0.1190
	0.0230
	0.119
	0.000165

	3B4gii
	Broilers livestock
	150
	0.0690
	0.0090
	0.069
	0.000108

	3B4h
	Rabbits livestock
	20
	0.0081
	0.0042
	0.018
	0.001941


[bookmark: activity-data-5]Activity data
Information regarding to the number of livestock derived from national statistic which covers all types of “households” and major animals types, such as cattle (dairy and etc.), swine, poultry, horses, goats, and sheep. There are some other types of animals in Belarus, such as mules, geese, turkeys, but there are no statistical data on their population, since their number is very small. Emissions from rabbits were calculated and reported under subsector 3B4h Manure management - Other animals. The dynamics of livestock population is shown on the figures below.
There is no information on laying hens and broilers population in national statistics. Laying hens population were calculated using mean egg yield of one hen. The broiler population was calculated as a difference between poultry population and calculated laying hens population.
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Figure 5.1 – Livestock population in Belarus
[bookmark: emissions-and-trend-discussion]Emissions
In 2017 ammonia emissions from manure management were 66.6 Gg. Ammonia emissions from manure management increased in 2017 compared to 2008 by 3%. The key sources are the dairy cattle and other cattle, which share were 38.1% and 27% respectively. Emissions from such categories as cattle, sheep, poultry increased in 2017, and decreased from other categories (goats, horses and swine).

Figure 5.2 – Ammonia emissions trends from manure management 
In 2017 TSP emissions from manure management were 10.4 Gg. TSP emissions from manure management increased in 2017 compared to 2008 by 13.7%. The main categories are the broilers and swine, which shares were 25.0% and 22.8% respectively. Emissions from such categories as cattle, sheep, poultry increased in 2017,and from decreased other categories (goats, horses and swine).


Figure 5.3 – TSP emissions trends from manure management 
In 2017 PM10 emissions from manure management were 6.97 Gg. PM10 emissions from manure management increased in 2017 compared to 2008 by 1.3%. The main categories are the broilers and lying hens, which shares were 37.2% and 22.0% respectively. Emissions from such categories as cattle, sheep, poultry and other increased in 2017, and decreased from other categories (horses and swine).

Figure 5.4 – PM10 emissions trends from manure management 
In 2017 PM2.5 emissions from manure management were 1.99 Gg. PM10 emissions from manure management almost did not changed in 2017 compared to 2008. The main categories are the dairy cattle and non-dairy cattle, which shares were 31.0% and 27.0% respectively. Emissions from such categories as cattle, sheep, poultry and other increased in 2017, and decreased from other categories (horses and swine).

Figure 5.5 – PM2.5 emissions from manure management trends
In 2017 VOC emissions from manure management were 0.05 Gg. VOC emissions from manure management increased in 2017 compared to 2008 by 14.3%. The main categories are the dairy cattle non-dairy cattle, which shares were 41.7% and 39.6% respectively. Emissions from all categories increased in 2017.

Figure 5.6 – VOC emissions trends from manure management 
[bookmark: d---other-agriculture]5.3 OTHER AGRICULTURE (NFR 3D)
Method
Ammonia emissions from other agricultural sectors such as NFR 3Da2a (Animal manure applied to soils) and NFR 3Da3 (Urine and dung deposited by grazing animals) were calculated using N flow approach with parameters from Guidebook 2016 and some national specific parameters (for example number of pasture days). The emission assessment from these categories was based on the animal’s livestock (see previous chapter for activity data). The methodology overview for emissions assessment is shown in table 5.3.
Table 5.3 – Methodology overview for Agriculture sector (Other sources)
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for

	3Da1
	Inorganic N-fertilizers (includes also urea application)
	100510
	T1
	NS
	D
	NH3

	3Da2a
	Animal manure applied to soils
	100905
	T2
	NS
	D
	NH3

	3Da2b
	Sewage sludge  applied to soils
	
	NO
	NO
	NO
	

	3Da2c
	Other organic fertilisers applied to soils 
(including compost)
	
	NA
	NA
	NA
	

	3Da3
	Urine and dung deposited by grazing animals 
	100908
	T2
	NS
	D
	NH3

	3Da4
	Crop residues applied to soils
	 
	NA
	NA
	NA
	

	3Db
	Indirect emissions from managed soils 
	 
	NA
	NA
	NA
	

	3Dc
	Farm-level agricultural operations including storage, handling and transport of agricultural products
	1010
	T1
	NS
	D
	

	3Dd
	Off-farm storage, handling and transport of bulk agricultural products
	
	NA
	NA
	NA
	

	3De
	Cultivated crops
	 
	NA
	NA
	NA
	

	3Df
	Use of pesticides
	
	NA
	NA
	NA
	

	3F
	Field burning of agricultural residues
	
	NO
	NO
	NO
	

	3I
	Agriculture other (please specify in the IIR)
	
	NA
	NA
	NA
	


For subsector 3Da1 (Inorganic N-fertilizers (includes also urea application) NH3 emission calculations were based on emission factors approach with Guidebook 2016 emission default factors (level Tier 1) and national activity data (amount of applied inorganic fertilizers) (figure 5.7). 
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Figure 5.7 – Amount of inorganic N-fertilizers applied to agricultural soils in Belarus
TSP emissions for subsectors 3Dc (Farm-level agricultural operations including storage, handling and transport of agricultural products) calculated with default emission factors from Guidebook 2016 (table 5.4) and country specific activity data - total arable area (figure 5.8).


Table 5.4 Emission factors for farm level agricultural operations, kg/ha
	NFR
	Pollutant
	Emission factor

	3Dc
	TSP
	1.56

	3Dc
	PM2.5
	0.06

	3Dc
	PM10
	1.56
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Figure 5.8 – Total arable area in Belarus
[bookmark: emissions-and-trend-discussion-1] Emissions 
In 2017 ammonia emissions from other agricultural sources were 60.4 Gg. Ammonia emissions from these sources decreased in 2017 compared to 2008 by 7.3%. More than 50% of these emissions were due to manure application (54 %). 

Figure 5.9 – Ammonia emissions trends from other agricultural sources 
Particle matter (TSP and PM10) emissions from Farm-level agricultural operations in 2017 were 9.1 Gg. PM2.5 emissions from this source were 0.35 Gg.
[bookmark: recalculations-and-improvements]Recalculations and improvements
For agricultural sector following improvements have been made:
· default emission factors changed to based on N flow national specific;
· first time emissions of ammonia from animal manure applied to soils and from urine and dung deposited by grazing animals were assessed.
· separate emissions calculation for Broilers and Laying hens;
· new subsector was added - 3B4h - Other animals (rabbits).
Activity data were collected for the whole described period.
[bookmark: future-improvements]Future improvements
We are planning to calculate NOx emissions from agriculture sector. But the Tier 1 methodology with approved emissions factors is required.
Chapter 6: WASTE (NFR sector 5)
Short description
Emissions from solid waste disposal on land (landfills), waste incineration, cremation, waste water treatment and latrines are included in this category. The waste sector in the emission inventory is mostly an insignificant sector, except dioxin, HCB and some heavy metals emissions, which in 2017 comprised about 60.0% of the total dioxin emissions, 62.5 % of HCB emissions, 15% of Hg emissions.  Emissions from Composting and Biogas facilities were not assessed due to lack of activity data and insignificance of these sources.
There is no sewage sludge incineration and open burning of wastes in Belarus. Thus emissions from these sources were not assessed.
[bookmark: methodology]Methodology
Almost all emissions were assessed using simple Tier 1 Methodology (table 6.1). 
Table 6.1 – Methodology overview for Waste sector
	NFR
	NFR_Longbname
	SNAP included
	Method
	AD
	EF
	Key source for 

	5A
	Biological treatment of waste - Solid waste disposal on land
	0904
	T1
	NS
	D
	

	5C1a
	Municipal waste incineration
	090201
	T2
	NS
	D
	

	5C1bi
	Industrial waste incineration
	090202
	T2
	NS
	D
	Pb, Hg, Cd, DIOX, HCB

	5C1bii
	Hazardous waste incineration
	090209
	T2
	NS
	D
	DIOX

	5C1biii
	Clinical waste incineration
	090207
	T2
	NS
	D
	

	5C1bv
	Cremation
	090901
	T1
	NS
	D
	

	5D1
	Domestic wastewater handling
	091002
	T1
	NS
	D
	

	5D2
	Industrial wastewater handling
	091001
	T1
	NS
	D
	

	5E
	Other waste (please specify in IIR)
	0910 (NH3), 091007 (VOC)
	T1
	NS
	D
	


Emission factors
To calculate emissions of main pollutants from wastes combustion emission factors from EFDB and EMEP/EEA guidebook 2016 were taken. Emissions factors for POPs and heavy metals were country specific. Emission factors for emissions calculation from waste incineration are presented in mass per unit mass of waste burned (table 6.2).
Emissions from waste water handling and waste disposal on land were assessed using default emissions factors from Guidebook 2016.
Table 6.2 – TSP, PM10, PM2.5 and BC emission factors for NFR 5 – Waste treatment
	NFR
	Waste category
	BC, % of PM2,5
	TSP
	PM10
	PM2,5
	Unit

	5C1a
	1a
	3.50
	3.00
	3.00
	3.00
	kg/t waste

	5C1bi
	1b
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	5C1bi
	1b2a
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	5C1bi
	1b2b
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	5C1bi
	1f
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	5C1bi
	1b2d
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	5C1bi
	1b2c
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	1B2c
	0
	24
	2.60
	2.60
	2.60
	kg/Mg throughput

	5C1biv
	1e
	3.50
	0.01
	0.01
	0.00
	kg/t waste

	5C1biii
	1c
	2.30
	17.00
	 
	 
	kg/t waste

	5A
	0
	 
	0.46
	0.22
	0.03
	kg/t waste

	5C2
	0
	42
	4.64
	4.51
	4.19
	kg/t waste



Table 6.3 – Emission factors for cremation
	Pollutant
	Emission factor
	Unit

	SO2
	0.054
	g/cremation

	NOX
	0.825
	g/cremation

	VOC
	0.013
	g/cremation

	CO
	0.141
	g/cremation

	Hg
	0.5
	g/cremation

	DIOX
	90
	µg/cremation


Activity data
The following input data were used to estimate emissions from waste sector:
· Total population (5A);
· Amount of incinerated wastes and number of cremations (5C);
· Amount of wastewater treated by sectors (5D);
· rural population (5E).
Activity data on wastes incineration are reported annually by facilities in legally approved forms. This information is gathered by Belarusian Research Center «Ecology», followed by submission to the Institute for Nature Management of the National Academy of Sciences of Belarus.
Activity data trends for described period for this sector provided in figures below.
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Figure 6.1 – Activity data for emissions assessment from waste management
[bookmark: emissions-3d]Emissions
[bookmark: nfr-6---other]The following section presents an outline of the main key categories in this sector.  The waste sector, and in particular Waste incineration (5C), is a source of different pollutants; in 2017, the sector accounts for: 
· 62.52 % in national total HCB emissions;
· 59.96 % in national total Dioxin emissions;
· 15.04 % in national total Hg emissions.
There are no any trends in emissions from waste sector because the volume of waste incineration differs every year. In 2017 due to larger amount of usage of contaminated wood waste emissions of dioxins/furans increased almost two times (figure 6.2).

Figure 6.2 – Dioxins emissions trends from Waste sector, g I-TEQ

Ammonia emissions from waste management were decreasing gradually (figure 6.3). More than 60 % of emissions from this sector were due to waste disposal on the land (5A).

Figure 6.3 – Ammonia emissions trends from Waste sector, kt
VOC emissions from the waste management were decreasing greatly: the decreasing was about 17 %. The main subsector is “Latrines” (5E), which share was about 50 % in 2017 (figure 6.4)

Figure 6.4 – VOC emissions trends from waste management, kt

Chapter 8: Recalculations and Improvements 
For this year submission significant changes in methodology dedicated to detalization and completeness of emission inventory were applied.
In NFR 1 Energy sector the following changes were introduced in 2019 submission for the first time:
· Emissions for Fuel Combustion Activities in Industries sectors reported separately taking into account sector process specific distribution between technology and fuel combustion emissions;
· Emissions for Energy industry sectors Petroleum refining and Manufacture of solid fuels and other energy industries reported separately from Public electricity and heat production;
· Emissions for Fuel Combustion Activities by machinery and other mobile sources in manufacturing industries and construction reported separately from stationary industry combustion.
· Road transport emissions calculated for all substances using EMEP/EEA Guidebook 2016 methodologies.
· Assessed emissions for NFR 1B2c sector “Venting and flaring (oil, gas, combined oil and gas)”
· Calculated separated technology emissions for some pollutants in Mineral production industry (Cement, lime, glass) not included in Fuel combustion in appropriate fuel combustion sectors;
· Assessed emissions from NFR 2A5a sector “Quarrying and mining of minerals other than coal” and NFR 2A5c Storage, handling and transport of mineral products and 2A6 sector Other mineral products (please specify in the IIR) – bricks and dolomite flour;
· Calculated separated technology emissions for some pollutants in industry (Cement, lime, glass) not included in Fuel combustion in appropriate fuel combustion sectors;
· Calculated separated technology emissions for some pollutants in metal production industry (Ferroalloys production, Lead production) not included in Fuel combustion in appropriate fuel combustion sectors;
· Calculated emissions of TSP for NFR 2I sector Wood processing;
· Changes in methodology of emission calculation for agriculture. Livestock sector emissions calculated using mass flow approach.
· Resturcturisations in distributions between NFR sectors for different types of incinerated wastes;
· Assessed emissions for wastewater handling.
Applied changes require recalculations for previous years which are planning for one of the next submissions.

Chapter 9: Projections  and improvements
9.1 Emissions projections
There is no new (recalculations) in emission projections. All reported in previous IIR still relevant. The projection was prepared for SO2, NOx, NH3, and PM2.5 projections up to 2030  using the GAINS model. 
Projection of economic activities is based on macroeconomic indicators estimates which are provided by international organizations for Belarus. Control strategy is based on adopted and planned legislation and plans in air protection.
Results of emission projections for NOx, SO2, PM2.5, and NH3 are presented in Table 9.1.
Table 9.1 – Total emissions projection for 2020, 2025 and 2030 (with measures), Gg
	Pollutant
	2020
	2025
	2030

	NOx
	122.16
	103.49
	86.25

	SO2
	45.98
	44.53
	43.42

	NH3
	126.828
	127.256
	129.075

	PM2.5
	41.9
	39.99
	37.2
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Appendix I. Key category analysis
	Pollutant
	NFR category
code
	NFR category
	Latest year estimate
Ex
	Level
Assessment
Lx, %
	Cumulative share E, %

	Diox
	5C1bi
	J_Waste
	20,9412
	49,1
	49,1

	Diox
	2C1
	B_Industry
	7,2977
	17,1
	66,2

	Diox
	1A4bi
	C_OtherStationaryComb
	4,5603
	10,7
	76,9

	Diox
	5C1bii
	J_Waste
	3,2949
	7,7
	84,6

	Diox
	2C2
	B_Industry
	2,2152
	5,2
	89,8

	Diox
	2A1
	B_Industry
	1,9757
	4,6
	94,4

	Diox
	5C1biii
	J_Waste
	0,768
	1,8
	96,2

	Diox
	5C1bv
	J_Waste
	0,527
	1,2
	97,4

	Diox
	1A1a
	A_PublicPower
	0,363
	0,9
	98,3

	Diox
	1A2f
	B_Industry
	0,3015
	0,7
	99

	Diox
	2A6
	B_Industry
	0,2194
	0,5
	99,5

	Diox
	1A4ai
	C_OtherStationaryComb
	0,0674
	0,2
	99,7

	Diox
	5C1a
	J_Waste
	0,0635
	0,1
	99,8

	Diox
	1A1b
	B_Industry
	0,0235
	0,1
	99,9

	Diox
	2A2
	B_Industry
	0,0223
	0,1
	100

	CO
	1A4bi
	C_OtherStationaryComb
	141,9409
	37,2
	37,2

	CO
	1A3bi
	F_RoadTransport
	111,4842
	29,2
	66,4

	CO
	1A3bii
	F_RoadTransport
	22,9113
	6
	72,4

	CO
	1A4cii
	I_Offroad
	20,1723
	5,3
	77,7

	CO
	1A4ci
	C_OtherStationaryComb
	14,7855
	3,9
	81,6

	CO
	1A1a
	A_PublicPower
	13,5606
	3,6
	85,2

	CO
	1A2f
	B_Industry
	11,2529
	3
	88,2

	CO
	1A1c
	B_Industry
	9,8066
	2,6
	90,8

	CO
	1A3biii
	F_RoadTransport
	8,1936
	2,1
	92,9

	CO
	1A2a
	B_Industry
	7,0272
	1,8
	94,7

	CO
	1A4ai
	C_OtherStationaryComb
	5,987
	1,6
	96,3

	CO
	2C1
	B_Industry
	4,1354
	1,1
	97,4

	CO
	1B2c
	D_Fugitive
	2,4639
	0,6
	98

	CO
	1A3c
	I_Offroad
	1,8759
	0,5
	98,5

	CO
	1A4aii
	I_Offroad
	1,6871
	0,4
	98,9

	CO
	2B10a
	B_Industry
	1,2002
	0,3
	99,2

	CO
	2H1
	B_Industry
	1,0122
	0,3
	99,5

	CO
	1A2gvii
	I_Offroad
	0,3096
	0,1
	99,6

	CO
	1A3ai(i)
	H_Aviation
	0,2659
	0,1
	99,7

	CO
	1A2d
	B_Industry
	0,2617
	0,1
	99,8

	CO
	1A2e
	B_Industry
	0,2187
	0,1
	99,9

	Hg
	2A1
	B_Industry
	0,1796
	66,5
	66,5

	Hg
	5C1bi
	J_Waste
	0,0234
	8,7
	75,2

	Hg
	1A1a
	A_PublicPower
	0,0162
	6
	81,2

	Hg
	5C1biii
	J_Waste
	0,0138
	5,1
	86,3

	Hg
	1A1b
	B_Industry
	0,0117
	4,3
	90,6

	Hg
	2C1
	B_Industry
	0,0097
	3,6
	94,2

	Hg
	1A4bi
	C_OtherStationaryComb
	0,0046
	1,7
	95,9

	Hg
	1A2e
	B_Industry
	0,0043
	1,6
	97,5

	Hg
	5C1bv
	J_Waste
	0,0029
	1,1
	98,6

	Hg
	1A2d
	B_Industry
	9,00E-04
	0,3
	98,9

	Hg
	2C2
	B_Industry
	9,00E-04
	0,3
	99,2

	Hg
	1A4ai
	C_OtherStationaryComb
	6,00E-04
	0,2
	99,4

	Hg
	5C1bii
	J_Waste
	5,00E-04
	0,2
	99,6

	Hg
	1A2c
	B_Industry
	4,00E-04
	0,1
	99,7

	Hg
	1A2a
	B_Industry
	3,00E-04
	0,1
	99,8

	NH3
	3Da2a
	L_AgriOther
	32,9607
	23,9
	23,9

	NH3
	3B1a
	K_AgriLivestock
	25,3753
	18,4
	42,3

	NH3
	3Da1
	L_AgriOther
	20,34
	14,8
	57,1

	NH3
	3B1b
	K_AgriLivestock
	18,4748
	13,4
	70,5

	NH3
	3B3
	K_AgriLivestock
	12,6228
	9,2
	79,7

	NH3
	3Da3
	L_AgriOther
	7,1608
	5,2
	84,9

	NH3
	5A
	J_Waste
	5,9839
	4,3
	89,2

	NH3
	3B4gii
	K_AgriLivestock
	5,6355
	4,1
	93,3

	NH3
	3B4gi
	K_AgriLivestock
	4,1117
	3
	96,3

	NH3
	5E
	J_Waste
	3,3468
	2,4
	98,7

	NH3
	2B10a
	B_Industry
	1,2664
	0,9
	99,6

	NH3
	3B4e
	K_AgriLivestock
	0,343
	0,2
	99,8

	NOX
	1A3biii
	F_RoadTransport
	32,3771
	22,6
	22,6

	NOX
	1A4cii
	I_Offroad
	28,0671
	19,6
	42,2

	NOX
	1A1a
	A_PublicPower
	21,2905
	14,9
	57,1

	NOX
	1A2f
	B_Industry
	11,0274
	7,7
	64,8

	NOX
	1A3bi
	F_RoadTransport
	10,2771
	7,2
	72

	NOX
	1A3c
	I_Offroad
	6,9426
	4,8
	76,8

	NOX
	1B2aiv
	D_Fugitive
	5,5044
	3,8
	80,6

	NOX
	1A4aii
	I_Offroad
	5,1094
	3,6
	84,2

	NOX
	1A4bi
	C_OtherStationaryComb
	4,7921
	3,3
	87,5

	NOX
	2B10a
	B_Industry
	3,8634
	2,7
	90,2

	NOX
	1A3bii
	F_RoadTransport
	2,7383
	1,9
	92,1

	NOX
	1A1b
	B_Industry
	1,3321
	0,9
	93

	NOX
	1A4ci
	C_OtherStationaryComb
	1,3139
	0,9
	93,9

	NOX
	1A2e
	B_Industry
	1,22
	0,9
	94,8

	NOX
	1A1c
	B_Industry
	1,2167
	0,8
	95,6

	NOX
	2B1
	B_Industry
	1,0762
	0,8
	96,4

	NOX
	2C1
	B_Industry
	1,0193
	0,7
	97,1

	NOX
	1A2gvii
	I_Offroad
	0,9462
	0,7
	97,8

	NOX
	1A2c
	B_Industry
	0,5916
	0,4
	98,2

	NOX
	1A2a
	B_Industry
	0,4597
	0,3
	98,5

	NOX
	5C1bi
	J_Waste
	0,3644
	0,3
	98,8

	NOX
	1A2d
	B_Industry
	0,3472
	0,2
	99

	NOX
	1A4ai
	C_OtherStationaryComb
	0,3337
	0,2
	99,2

	NOX
	1B2c
	D_Fugitive
	0,2808
	0,2
	99,4

	NOX
	1A2gviii
	B_Industry
	0,23
	0,2
	99,6

	NOX
	1A3ai(i)
	H_Aviation
	0,187
	0,1
	99,7

	NOX
	2H1
	B_Industry
	0,184
	0,1
	99,8

	NOX
	1A3dii
	G_Shipping
	0,1278
	0,1
	99,9

	NOX
	2B2
	B_Industry
	0,1047
	0,1
	100

	PCBs
	2C1
	B_Industry
	8,7573
	96,3
	96,3

	PCBs
	1A4bi
	C_OtherStationaryComb
	0,1834
	2
	98,3

	PCBs
	1A1a
	A_PublicPower
	0,0584
	0,6
	98,9

	PCBs
	1A1c
	B_Industry
	0,0558
	0,6
	99,5

	PCBs
	1A4ai
	C_OtherStationaryComb
	0,0142
	0,2
	99,7

	PCBs
	1A2f
	B_Industry
	0,0076
	0,1
	99,8

	PCBs
	1A2a
	B_Industry
	0,007
	0,1
	99,9

	PCBs
	5C1biii
	J_Waste
	0,0049
	0,1
	100

	PM10
	1A4bi
	C_OtherStationaryComb
	14,6665
	24,8
	24,8

	PM10
	3Dc
	L_AgriOther
	9,1015
	15,4
	40,2

	PM10
	1A1a
	A_PublicPower
	5,7396
	9,7
	49,9

	PM10
	2D3b
	B_Industry
	4,7379
	8
	57,9

	PM10
	2A5a
	B_Industry
	2,805
	4,7
	62,6

	PM10
	2B10a
	B_Industry
	2,6265
	4,4
	67

	PM10
	3B4gii
	K_AgriLivestock
	2,5923
	4,4
	71,4

	PM10
	2A1
	B_Industry
	1,5716
	2,7
	74,1

	PM10
	3B4gi
	K_AgriLivestock
	1,529
	2,6
	76,7

	PM10
	1A1c
	B_Industry
	1,4235
	2,4
	79,1

	PM10
	1A3bvi
	F_RoadTransport
	1,1226
	1,9
	81

	PM10
	1A3biii
	F_RoadTransport
	1,1096
	1,9
	82,9

	PM10
	3B3
	K_AgriLivestock
	1,0729
	1,8
	84,7

	PM10
	1A4cii
	I_Offroad
	0,963
	1,6
	86,3

	PM10
	3B1a
	K_AgriLivestock
	0,9459
	1,6
	87,9

	PM10
	3B1b
	K_AgriLivestock
	0,8045
	1,4
	89,3

	PM10
	2A6
	B_Industry
	0,7831
	1,3
	90,6

	PM10
	1A3bvii
	F_RoadTransport
	0,629
	1,1
	91,7

	PM10
	1A4ci
	C_OtherStationaryComb
	0,5879
	1
	92,7

	PM10
	2G
	E_Solvents
	0,5427
	0,9
	93,6

	PM10
	2C1
	B_Industry
	0,4379
	0,7
	94,3

	PM10
	1A3bi
	F_RoadTransport
	0,4219
	0,7
	95

	PM10
	1A4aii
	I_Offroad
	0,3267
	0,6
	95,6

	PM10
	2A5b
	B_Industry
	0,308
	0,5
	96,1

	PM10
	1A2f
	B_Industry
	0,2939
	0,5
	96,6

	PM10
	1A4ai
	C_OtherStationaryComb
	0,2858
	0,5
	97,1

	PM10
	1A2a
	B_Industry
	0,2715
	0,5
	97,6

	PM10
	1A3c
	I_Offroad
	0,2525
	0,4
	98

	PM10
	1A3bii
	F_RoadTransport
	0,1976
	0,3
	98,3

	PM10
	1A1b
	B_Industry
	0,1492
	0,3
	98,6

	PM10
	2H1
	B_Industry
	0,1472
	0,2
	98,8

	PM10
	2B10b
	B_Industry
	0,1468
	0,2
	99

	PM10
	1B2c
	D_Fugitive
	0,1116
	0,2
	99,2

	PM10
	1A2e
	B_Industry
	0,0948
	0,2
	99,4

	PM10
	2A2
	B_Industry
	0,0669
	0,1
	99,5

	PM10
	1A2d
	B_Industry
	0,0667
	0,1
	99,6

	PM10
	2C2
	B_Industry
	0,0665
	0,1
	99,7

	PM10
	1A2gvii
	I_Offroad
	0,0601
	0,1
	99,8

	PM2.5
	1A4bi
	C_OtherStationaryComb
	14,3142
	41,1
	41,1

	PM2.5
	1A1a
	A_PublicPower
	4,9564
	14,2
	55,3

	PM2.5
	2D3b
	B_Industry
	2,369
	6,8
	62,1

	PM2.5
	1A1c
	B_Industry
	1,314
	3,8
	65,9

	PM2.5
	2B10a
	B_Industry
	1,2152
	3,5
	69,4

	PM2.5
	1A3biii
	F_RoadTransport
	1,1096
	3,2
	72,6

	PM2.5
	1A4cii
	I_Offroad
	0,963
	2,8
	75,4

	PM2.5
	2A1
	B_Industry
	0,8981
	2,6
	78

	PM2.5
	3B1a
	K_AgriLivestock
	0,6156
	1,8
	79,8

	PM2.5
	1A3bvi
	F_RoadTransport
	0,6027
	1,7
	81,5

	PM2.5
	1A4ci
	C_OtherStationaryComb
	0,5759
	1,7
	83,2

	PM2.5
	3B1b
	K_AgriLivestock
	0,5364
	1,5
	84,7

	PM2.5
	1A3bi
	F_RoadTransport
	0,4219
	1,2
	85,9

	PM2.5
	2G
	E_Solvents
	0,3618
	1
	86,9

	PM2.5
	3Dc
	L_AgriOther
	0,3501
	1
	87,9

	PM2.5
	1A3bvii
	F_RoadTransport
	0,3408
	1
	88,9

	PM2.5
	2C1
	B_Industry
	0,3406
	1
	89,9

	PM2.5
	3B4gii
	K_AgriLivestock
	0,3381
	1
	90,9

	PM2.5
	1A4aii
	I_Offroad
	0,3267
	0,9
	91,8

	PM2.5
	3B4gi
	K_AgriLivestock
	0,2955
	0,8
	92,6

	PM2.5
	1A2f
	B_Industry
	0,2878
	0,8
	93,4

	PM2.5
	2A5a
	B_Industry
	0,2805
	0,8
	94,2

	PM2.5
	1A4ai
	C_OtherStationaryComb
	0,2771
	0,8
	95

	PM2.5
	1A2a
	B_Industry
	0,2658
	0,8
	95,8

	PM2.5
	1A3c
	I_Offroad
	0,2402
	0,7
	96,5

	PM2.5
	1A3bii
	F_RoadTransport
	0,1976
	0,6
	97,1

	PM2.5
	3B3
	K_AgriLivestock
	0,1893
	0,5
	97,6

	PM2.5
	1B2c
	D_Fugitive
	0,1116
	0,3
	97,9

	PM2.5
	2H1
	B_Industry
	0,1104
	0,3
	98,2

	PM2.5
	2A6
	B_Industry
	0,1092
	0,3
	98,5

	PM2.5
	1A2e
	B_Industry
	0,0942
	0,3
	98,8

	PM2.5
	1A1b
	B_Industry
	0,0929
	0,3
	99,1

	PM2.5
	1A2d
	B_Industry
	0,0645
	0,2
	99,3

	PM2.5
	1A2gvii
	I_Offroad
	0,0601
	0,2
	99,5

	PM2.5
	2C2
	B_Industry
	0,0443
	0,1
	99,6

	PM2.5
	2A5b
	B_Industry
	0,0308
	0,1
	99,7

	PM2.5
	2A3
	B_Industry
	0,0244
	0,1
	99,8

	SO2
	1B2aiv
	D_Fugitive
	16,7362
	34,7
	34,7

	SO2
	1A1b
	B_Industry
	12,1011
	25,1
	59,8

	SO2
	1A1a
	A_PublicPower
	4,9356
	10,2
	70

	SO2
	1A2e
	B_Industry
	4,1261
	8,5
	78,5

	SO2
	1A2f
	B_Industry
	2,0547
	4,3
	82,8

	SO2
	1A4bi
	C_OtherStationaryComb
	1,9222
	4
	86,8

	SO2
	1B2c
	D_Fugitive
	1,5025
	3,1
	89,9

	SO2
	1A1c
	B_Industry
	1,1559
	2,4
	92,3

	SO2
	1A4ci
	C_OtherStationaryComb
	0,9984
	2,1
	94,4

	SO2
	1A2d
	B_Industry
	0,8472
	1,8
	96,2

	SO2
	1A2a
	B_Industry
	0,5786
	1,2
	97,4

	SO2
	1A4ai
	C_OtherStationaryComb
	0,5524
	1,1
	98,5

	SO2
	2H1
	B_Industry
	0,3681
	0,8
	99,3

	SO2
	2C1
	B_Industry
	0,146
	0,3
	99,6

	SO2
	1A3biii
	F_RoadTransport
	0,0639
	0,1
	99,7

	SO2
	1A3bi
	F_RoadTransport
	0,0338
	0,1
	99,8

	SO2
	1A4cii
	I_Offroad
	0,0334
	0,1
	99,9

	SO2
	1A3dii
	G_Shipping
	0,0326
	0,1
	100

	PAHs
	1A4bi
	C_OtherStationaryComb
	20,9326
	74,7
	74,7

	PAHs
	1A1a
	A_PublicPower
	1,5606
	5,6
	80,3

	PAHs
	1A3biii
	F_RoadTransport
	1,3604
	4,9
	85,2

	PAHs
	1A3bi
	F_RoadTransport
	1,2532
	4,5
	89,7

	PAHs
	1A4cii
	I_Offroad
	0,7011
	2,5
	92,2

	PAHs
	1A4ai
	C_OtherStationaryComb
	0,5352
	1,9
	94,1

	PAHs
	1A2f
	B_Industry
	0,3825
	1,4
	95,5

	PAHs
	1A2a
	B_Industry
	0,3511
	1,3
	96,8

	PAHs
	1A3bii
	F_RoadTransport
	0,3068
	1,1
	97,9

	PAHs
	1A1c
	B_Industry
	0,2974
	1,1
	99

	PAHs
	1A3c
	I_Offroad
	0,2173
	0,8
	99,8

	PAHs
	1A2d
	B_Industry
	0,0516
	0,2
	100

	TSP
	1A4bi
	C_OtherStationaryComb
	15,5608
	20,7
	20,7

	TSP
	3Dc
	L_AgriOther
	9,1015
	12,1
	32,8

	TSP
	1A1a
	A_PublicPower
	6,3551
	8,5
	41,3

	TSP
	2D3b
	B_Industry
	5,9224
	7,9
	49,2

	TSP
	2A5a
	B_Industry
	5,7222
	7,6
	56,8

	TSP
	2B10a
	B_Industry
	4,26
	5,7
	62,5

	TSP
	3B4gii
	K_AgriLivestock
	2,5923
	3,5
	66

	TSP
	3B3
	K_AgriLivestock
	2,3668
	3,2
	69,2

	TSP
	3B1a
	K_AgriLivestock
	2,0721
	2,8
	72

	TSP
	2A1
	B_Industry
	1,7961
	2,4
	74,4

	TSP
	2I
	B_Industry
	1,7722
	2,4
	76,8

	TSP
	3B1b
	K_AgriLivestock
	1,7581
	2,3
	79,1

	TSP
	2A6
	B_Industry
	1,5662
	2,1
	81,2

	TSP
	3B4gi
	K_AgriLivestock
	1,529
	2
	83,2

	TSP
	1A1c
	B_Industry
	1,5087
	2
	85,2

	TSP
	1A3bvi
	F_RoadTransport
	1,4805
	2
	87,2

	TSP
	1A3bvii
	F_RoadTransport
	1,2579
	1,7
	88,9

	TSP
	1A3biii
	F_RoadTransport
	1,1096
	1,5
	90,4

	TSP
	1A4cii
	I_Offroad
	0,963
	1,3
	91,7

	TSP
	2C1
	B_Industry
	0,7298
	1
	92,7

	TSP
	2G
	E_Solvents
	0,6633
	0,9
	93,6

	TSP
	1A4ci
	C_OtherStationaryComb
	0,6152
	0,8
	94,4

	TSP
	2A5b
	B_Industry
	0,6144
	0,8
	95,2

	TSP
	1A3bi
	F_RoadTransport
	0,4219
	0,6
	95,8

	TSP
	1A4aii
	I_Offroad
	0,3267
	0,4
	96,2

	TSP
	1A2f
	B_Industry
	0,308
	0,4
	96,6

	TSP
	1A4ai
	C_OtherStationaryComb
	0,3004
	0,4
	97

	TSP
	2B10b
	B_Industry
	0,2937
	0,4
	97,4

	TSP
	1A2a
	B_Industry
	0,2847
	0,4
	97,8

	TSP
	1A3c
	I_Offroad
	0,2665
	0,4
	98,2

	TSP
	2C2
	B_Industry
	0,1994
	0,3
	98,5

	TSP
	1A3bii
	F_RoadTransport
	0,1985
	0,3
	98,8

	TSP
	1A1b
	B_Industry
	0,1961
	0,3
	99,1

	TSP
	2H1
	B_Industry
	0,184
	0,2
	99,3

	TSP
	2A2
	B_Industry
	0,1339
	0,2
	99,5

	TSP
	1B2c
	D_Fugitive
	0,1116
	0,1
	99,6

	TSP
	1A2e
	B_Industry
	0,0961
	0,1
	99,7

	TSP
	1A2d
	B_Industry
	0,0694
	0,1
	99,8

	TSP
	1A2gvii
	I_Offroad
	0,0601
	0,1
	99,9

	TSP
	2A5c
	B_Industry
	0,0577
	0,1
	100

	NMVOC
	1B2aiv
	D_Fugitive
	28,898
	20,2
	20,2

	NMVOC
	2D3a
	E_Solvents
	25,645
	17,9
	38,1

	NMVOC
	2D3d
	E_Solvents
	22,763
	15,9
	54

	NMVOC
	1A3bi
	F_RoadTransport
	10,148
	7,1
	61,1

	NMVOC
	1A4bi
	C_OtherStationaryComb
	9,59
	6,7
	67,8

	NMVOC
	1B2av
	D_Fugitive
	8,277
	5,8
	73,6

	NMVOC
	1B2b
	D_Fugitive
	6,239
	4,4
	78

	NMVOC
	2D3g
	E_Solvents
	4,013
	2,8
	80,8

	NMVOC
	5E
	J_Waste
	3,347
	2,3
	83,1

	NMVOC
	5C1bi
	J_Waste
	3,1
	2,2
	85,3

	NMVOC
	2H2
	B_Industry
	2,506
	1,7
	87

	NMVOC
	1A3biii
	F_RoadTransport
	2,364
	1,6
	88,6

	NMVOC
	1A3bv
	F_RoadTransport
	2,232
	1,6
	90,2

	NMVOC
	1A4cii
	I_Offroad
	1,843
	1,3
	91,5

	NMVOC
	2D3h
	E_Solvents
	1,769
	1,2
	92,7

	NMVOC
	1A3bii
	F_RoadTransport
	1,253
	0,9
	93,6

	NMVOC
	1A4ci
	C_OtherStationaryComb
	1,243
	0,9
	94,5

	NMVOC
	1A1a
	A_PublicPower
	1,045
	0,7
	95,2

	NMVOC
	2D3i
	E_Solvents
	0,947
	0,7
	95,9

	NMVOC
	1A3c
	I_Offroad
	0,815
	0,6
	96,5

	NMVOC
	1A2f
	B_Industry
	0,6157
	0,4
	96,9

	NMVOC
	1A2a
	B_Industry
	0,5691
	0,4
	97,3

	NMVOC
	1B2c
	D_Fugitive
	0,536
	0,4
	97,7

	NMVOC
	1A4aii
	I_Offroad
	0,529
	0,4
	98,1

	NMVOC
	1A4ai
	C_OtherStationaryComb
	0,489
	0,3
	98,4

	NMVOC
	2H1
	B_Industry
	0,368
	0,3
	98,7

	NMVOC
	2B10a
	B_Industry
	0,333
	0,2
	98,9

	NMVOC
	1B2ai
	D_Fugitive
	0,33
	0,2
	99,1

	NMVOC
	2D3e
	E_Solvents
	0,261
	0,2
	99,3

	NMVOC
	2D3f
	E_Solvents
	0,227
	0,2
	99,5

	NMVOC
	1A2e
	B_Industry
	0,153
	0,1
	99,6

	NMVOC
	2C1
	B_Industry
	0,112
	0,1
	99,7

	NMVOC
	2B1
	B_Industry
	0,097
	0,1
	99,8

	NMVOC
	1A2gvii
	I_Offroad
	0,097
	0,1
	99,9

	NMVOC
	2D3b
	B_Industry
	0,095
	0,1
	100
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Appendix II. Uncertainty analysis
Uncertainty assessment for CO
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	1A1a
	CO
	9.7670
	13.5606
	1
	40
	40
	1
	100
	0
	57
	0
	57

	1A1b
	CO
	0.0752
	0.0563
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A1c
	CO
	9.2443
	9.8066
	1
	40
	40
	1
	100
	0
	57
	0
	57

	1A2a
	CO
	0.3913
	1.2234
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2c
	CO
	0.1167
	0.1184
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2d
	CO
	0.1156
	0.2617
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2e
	CO
	0.1388
	0.2187
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2f
	CO
	1.2584
	2.1719
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2gvii
	CO
	1.1878
	0.3096
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2gviii
	CO
	0.0327
	0.0393
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A3ai(i)
	CO
	0.2731
	0.2659
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	CO
	0.1642
	0.1682
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	CO
	0.1642
	0.1682
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(i)
	CO
	0.0378
	0.0368
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	CO
	0.0233
	0.0239
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	CO
	0.0233
	0.0239
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	CO
	109.4717
	111.4842
	15
	100
	101
	30
	100
	0
	141
	0
	141

	1A3bii
	CO
	22.4672
	22.9113
	15
	100
	101
	6
	100
	0
	141
	0
	141

	1A3biii
	CO
	7.3914
	8.1936
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3biv
	CO
	0.2065
	0.1816
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3c
	CO
	1.8663
	1.8759
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3dii
	CO
	0.0120
	0.0120
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4ai
	CO
	8.3326
	5.9870
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A4aii
	CO
	NA
	1.6871
	15
	100
	101
	0
	NA
	0
	NA
	0
	NA

	1A4bi
	CO
	72931.2044
	141.9409
	1
	100
	100
	37
	100
	0
	141
	0
	141

	1A4ci
	CO
	13.8383
	14.7855
	15
	100
	101
	4
	100
	0
	141
	0
	141

	1A4cii
	CO
	12.5556
	20.1723
	15
	100
	101
	5
	100
	0
	141
	0
	141

	1B2c
	CO
	2.4639
	2.4639
	1
	100
	100
	1
	100
	0
	141
	0
	141

	2A1
	CO
	7.6556
	7.6335
	1
	100
	100
	2
	100
	0
	141
	0
	141

	2A2
	CO
	0.6377
	0.6183
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A3
	CO
	0.0012
	0.0013
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2A6
	CO
	0.8099
	0.8280
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B1
	CO
	0.1080
	0.1076
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B10a
	CO
	1.0444
	1.2002
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B7
	CO
	0.0000
	0.0000
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2C1
	CO
	3.8514
	4.1354
	1
	100
	100
	1
	100
	0
	141
	0
	141

	2C2
	CO
	5.5752
	5.8038
	15
	100
	101
	2
	100
	0
	141
	0
	141

	2D3c
	CO
	0.0038
	0.0033
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2H1
	CO
	0.6745
	1.0122
	1
	100
	100
	0
	100
	0
	141
	0
	141

	5C1a
	CO
	0.0000
	0.0000
	10
	100
	100
	0
	100
	0
	141
	0
	141

	5C1bi
	CO
	0.0746
	0.0817
	10
	100
	100
	0
	100
	0
	141
	0
	141

	5C1bii
	CO
	0.0008
	0.0007
	10
	100
	100
	0
	100
	0
	141
	0
	141

	5C1biii
	CO
	0.0008
	0.0008
	10
	100
	100
	0
	100
	0
	141
	0
	141

	5C1bv
	CO
	0.0008
	0.0008
	1
	100
	100
	0
	100
	0
	141
	0
	141


Uncertainty assessment for NOX
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	1A1a
	NOX
	21.2310
	21.2905
	1
	40
	40
	5
	100
	2
	57
	0
	57

	1A1b
	NOX
	1.7809
	1.3321
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A1c
	NOX
	1.1469
	1.2167
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A2a
	NOX
	0.3515
	0.3966
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2c
	NOX
	0.5833
	0.5916
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2d
	NOX
	0.3319
	0.3472
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2e
	NOX
	1.2135
	1.2200
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2f
	NOX
	0.4060
	0.4539
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2gvii
	NOX
	3.6945
	0.9462
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2gviii
	NOX
	0.1558
	0.1582
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A3ai(i)
	NOX
	0.1921
	0.1870
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	NOX
	1.9080
	1.9542
	15
	200
	201
	2
	100
	0
	283
	0
	283

	1A3ai(ii)
	NOX
	1.9080
	1.9542
	15
	200
	201
	2
	100
	0
	283
	0
	283

	1A3aii(i)
	NOX
	0.0266
	0.0259
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	NOX
	0.1201
	0.1230
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	NOX
	0.1201
	0.1230
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	NOX
	10.2962
	10.2771
	15
	100
	101
	6
	100
	1
	141
	0
	141

	1A3bii
	NOX
	2.7402
	2.7383
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3biii
	NOX
	29.0777
	32.3771
	15
	100
	101
	20
	100
	3
	141
	1
	141

	1A3biv
	NOX
	0.0008
	0.0007
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3c
	NOX
	6.9130
	6.9426
	15
	200
	201
	9
	100
	1
	283
	0
	283

	1A3dii
	NOX
	0.1278
	0.1278
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4ai
	NOX
	0.4544
	0.3337
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A4aii
	NOX
	NA
	5.1094
	15
	100
	101
	3
	NA
	1
	NA
	0
	NA

	1A4bi
	NOX
	634.0985
	4.7921
	1
	100
	100
	3
	100
	0
	141
	0
	141

	1A4ci
	NOX
	1.3052
	1.3139
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1A4cii
	NOX
	29.8633
	28.0671
	15
	100
	101
	17
	100
	3
	141
	1
	141

	1B2aiv
	NOX
	5.5044
	5.5044
	1
	100
	100
	3
	100
	1
	141
	0
	141

	1B2c
	NOX
	0.2808
	0.2808
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A1
	NOX
	9.0516
	9.0255
	1
	100
	100
	6
	100
	1
	141
	0
	141

	2A2
	NOX
	0.6607
	0.6406
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A3
	NOX
	0.5911
	0.6241
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2A6
	NOX
	0.2771
	0.3551
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B1
	NOX
	1.0802
	1.0762
	1
	100
	100
	1
	100
	0
	141
	0
	141

	2B10a
	NOX
	3.3620
	3.8634
	1
	100
	100
	2
	100
	0
	141
	0
	141

	2B2
	NOX
	0.1177
	0.1047
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2C1
	NOX
	0.9493
	1.0193
	1
	100
	100
	1
	100
	0
	141
	0
	141

	2C2
	NOX
	0.0606
	0.0631
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2H1
	NOX
	0.1226
	0.1840
	1
	100
	100
	0
	100
	0
	141
	0
	141

	3Da1
	NOX
	226.7900
	16.2720
	1
	200
	200
	20
	100
	2
	283
	0
	283

	5C1a
	NOX
	0.0003
	0.0007
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bi
	NOX
	0.3326
	0.3644
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bii
	NOX
	0.0098
	0.0082
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1biii
	NOX
	0.0005
	0.0005
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bv
	NOX
	0.0045
	0.0048
	1
	40
	40
	0
	100
	0
	57
	0
	57


Uncertainty assessment for SO2
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	1A1a
	SO2
	8.7748
	4.9356
	1
	15
	15
	2
	100
	1
	21
	0
	21

	1A1b
	SO2
	16.1787
	12.1011
	1
	15
	15
	4
	100
	1
	21
	0
	21

	1A1c
	SO2
	1.0896
	1.1559
	1
	15
	15
	0
	100
	0
	21
	0
	21

	1A2a
	SO2
	0.1041
	0.1976
	15
	15
	21
	0
	100
	0
	21
	0
	21

	1A2c
	SO2
	0.0009
	0.0009
	15
	15
	21
	0
	100
	0
	21
	0
	21

	1A2d
	SO2
	0.8304
	0.8472
	15
	15
	21
	0
	100
	0
	21
	0
	21

	1A2e
	SO2
	4.1322
	4.1261
	15
	15
	21
	2
	100
	0
	21
	0
	21

	1A2f
	SO2
	0.1422
	0.2446
	15
	15
	21
	0
	100
	0
	21
	0
	21

	1A2gvii
	SO2
	0.0066
	0.0017
	15
	15
	21
	0
	100
	0
	21
	0
	21

	1A2gviii
	SO2
	0.0257
	0.0264
	1
	15
	15
	0
	100
	0
	21
	0
	21

	1A3ai(i)
	SO2
	0.0011
	0.0011
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3ai(ii)
	SO2
	0.0089
	0.0092
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3ai(ii)
	SO2
	0.0089
	0.0092
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3aii(i)
	SO2
	0.0002
	0.0002
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3aii(ii)
	SO2
	0.0007
	0.0007
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3aii(ii)
	SO2
	0.0007
	0.0007
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3bi
	SO2
	0.0339
	0.0338
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3bii
	SO2
	0.0098
	0.0099
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3biii
	SO2
	0.0580
	0.0639
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3biv
	SO2
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3c
	SO2
	0.0105
	0.0105
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3dii
	SO2
	0.0326
	0.0326
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A4ai
	SO2
	0.9616
	0.5524
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A4bi
	SO2
	901.0112
	1.9222
	1
	40
	40
	2
	100
	0
	57
	0
	57

	1A4ci
	SO2
	1.4487
	0.9984
	15
	40
	43
	1
	100
	0
	57
	0
	57

	1A4cii
	SO2
	0.0356
	0.0334
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1B2aiv
	SO2
	16.7362
	16.7362
	1
	100
	100
	35
	100
	2
	141
	0
	141

	1B2c
	SO2
	1.5025
	1.5025
	1
	100
	100
	3
	100
	0
	141
	0
	141

	2A1
	SO2
	0.9637
	0.9609
	1
	40
	40
	1
	100
	0
	57
	0
	57

	2A2
	SO2
	0.1039
	0.1007
	1
	40
	40
	0
	100
	0
	57
	0
	57

	2A3
	SO2
	0.3953
	0.4174
	15
	40
	43
	0
	100
	0
	57
	0
	57

	2A6
	SO2
	0.3240
	0.3311
	1
	40
	40
	0
	100
	0
	57
	0
	57

	2B10a
	SO2
	0.0000
	0.0000
	1
	40
	40
	0
	100
	0
	57
	0
	57

	2C1
	SO2
	0.1359
	0.1460
	1
	40
	40
	0
	100
	0
	57
	0
	57

	2C2
	SO2
	0.3660
	0.3810
	15
	40
	43
	0
	100
	0
	57
	0
	57

	2C3
	SO2
	0.0123
	0.0114
	15
	40
	43
	0
	100
	0
	57
	0
	57

	2H1
	SO2
	0.2453
	0.3681
	1
	40
	40
	0
	100
	0
	57
	0
	57

	5C1a
	SO2
	0.0000
	0.0001
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bi
	SO2
	0.0180
	0.0197
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bii
	SO2
	0.0005
	0.0004
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1biii
	SO2
	0.0003
	0.0003
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bv
	SO2
	0.0000
	0.0000
	1
	40
	40
	0
	100
	0
	57
	0
	57


Uncertainty assessment for VOC
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	11B
	VOC
	0.0000
	NA
	15
	200
	201
	NA
	NA
	NA
	NA
	NA
	NA

	1A1a
	VOC
	1.0470
	1.0450
	1
	100
	100
	1
	100
	0
	141
	0
	141

	1A1b
	VOC
	0.1040
	0.0470
	1
	100
	100
	0
	100
	0
	141
	0
	141

	1A1c
	VOC
	0.0090
	0.0100
	1
	100
	100
	0
	100
	0
	141
	0
	141

	1A2a
	VOC
	0.1736
	0.5691
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A2c
	VOC
	0.0309
	0.0314
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A2d
	VOC
	0.0437
	0.0931
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A2e
	VOC
	0.1150
	0.1530
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A2f
	VOC
	0.1822
	0.6157
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A2gvii
	VOC
	0.3730
	0.0970
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A2gviii
	VOC
	0.0096
	0.0125
	1
	100
	100
	0
	100
	0
	141
	0
	141

	1A3ai(i)
	VOC
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	VOC
	0.5780
	0.5920
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3ai(ii)
	VOC
	0.5780
	0.5920
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3aii(i)
	VOC
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	VOC
	0.0450
	0.0460
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	VOC
	0.0450
	0.0460
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	VOC
	9.9800
	10.1480
	15
	100
	101
	7
	100
	0
	141
	0
	141

	1A3bii
	VOC
	1.2460
	1.2530
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1A3biii
	VOC
	2.1280
	2.3640
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3biv
	VOC
	0.0520
	0.0450
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3bv
	VOC
	2.1500
	2.2320
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3c
	VOC
	0.8110
	0.8150
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3dii
	VOC
	0.0050
	0.0050
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4ai
	VOC
	0.6870
	0.4890
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A4aii
	VOC
	NA
	0.5290
	15
	100
	101
	0
	NA
	0
	NA
	0
	NA

	1A4bi
	VOC
	7552.7780
	9.5900
	1
	100
	100
	7
	100
	0
	141
	0
	141

	1A4ci
	VOC
	1.1720
	1.2430
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1A4cii
	VOC
	1.9690
	1.8430
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1B1a
	VOC
	0.0000
	NA
	1
	100
	100
	NA
	NA
	NA
	NA
	NA
	NA

	1B2ai
	VOC
	0.3290
	0.3300
	1
	100
	100
	0
	100
	0
	141
	0
	141

	1B2aiv
	VOC
	28.8980
	28.8980
	1
	100
	100
	20
	100
	0
	141
	0
	141

	1B2av
	VOC
	66.6490
	8.2770
	1
	100
	100
	6
	100
	0
	141
	0
	141

	1B2b
	VOC
	9.3730
	6.2390
	1
	100
	100
	4
	100
	0
	141
	0
	141

	1B2c
	VOC
	0.5360
	0.5360
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A1
	VOC
	0.0630
	0.0630
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A2
	VOC
	0.0000
	0.0000
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A3
	VOC
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2A5a
	VOC
	NA
	0.0000
	1
	100
	100
	0
	NA
	0
	NA
	0
	NA

	2A5b
	VOC
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2A6
	VOC
	0.0000
	0.0000
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B1
	VOC
	0.0970
	0.0970
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B10a
	VOC
	0.4140
	0.3330
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B10b
	VOC
	0.0000
	0.0000
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2B2
	VOC
	0.0000
	0.0000
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2C1
	VOC
	0.1040
	0.1120
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2C2
	VOC
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2C3
	VOC
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2C5
	VOC
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2C7a
	VOC
	0.0000
	0.0000
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2D3a
	VOC
	25.6540
	25.6450
	20
	40
	45
	8
	100
	0
	57
	0
	57

	2D3b
	VOC
	0.0660
	0.0950
	1
	40
	40
	0
	100
	0
	57
	0
	57

	2D3c
	VOC
	0.0050
	0.0040
	1
	40
	40
	0
	100
	0
	57
	0
	57

	2D3d
	VOC
	25.6970
	22.7630
	20
	40
	45
	7
	100
	0
	57
	0
	57

	2D3e
	VOC
	0.2300
	0.2610
	20
	40
	45
	0
	100
	0
	57
	0
	57

	2D3f
	VOC
	0.2000
	0.2270
	20
	40
	45
	0
	100
	0
	57
	0
	57

	2D3g
	VOC
	4.1450
	4.0130
	20
	40
	45
	1
	100
	0
	57
	0
	57

	2D3h
	VOC
	1.7830
	1.7690
	20
	40
	45
	1
	100
	0
	57
	0
	57

	2D3i
	VOC
	0.4080
	0.9470
	20
	40
	45
	0
	100
	0
	57
	0
	57

	2H1
	VOC
	0.2450
	0.3680
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2H2
	VOC
	1.4300
	2.5060
	1
	100
	100
	2
	100
	0
	141
	0
	141

	2J
	VOC
	0.0000
	NA
	1
	100
	100
	NA
	NA
	NA
	NA
	NA
	NA

	3B1a
	VOC
	0.0200
	0.0200
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B1b
	VOC
	0.0180
	0.0190
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B2
	VOC
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B3
	VOC
	0.0020
	0.0020
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B4d
	VOC
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B4e
	VOC
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B4gi
	VOC
	0.0020
	0.0020
	5
	200
	200
	0
	100
	0
	283
	0
	283

	3B4gii
	VOC
	0.0040
	0.0040
	5
	200
	200
	0
	100
	0
	283
	0
	283

	3B4h
	VOC
	0.0010
	0.0010
	5
	200
	200
	0
	100
	0
	283
	0
	283

	3Da1
	VOC
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3F
	VOC
	0.0000
	NA
	10
	200
	200
	NA
	NA
	NA
	NA
	NA
	NA

	5C1a
	VOC
	0.0000
	0.0000
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bi
	VOC
	2.8300
	3.1000
	10
	40
	41
	1
	100
	0
	57
	0
	57

	5C1bii
	VOC
	0.0830
	0.0700
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1biii
	VOC
	0.0000
	0.0000
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bv
	VOC
	0.0000
	0.0000
	1
	40
	40
	0
	100
	0
	57
	0
	57

	5D1
	VOC
	0.0100
	0.0100
	1
	40
	40
	0
	100
	0
	57
	0
	57

	5D2
	VOC
	0.0080
	0.0080
	1
	40
	40
	0
	100
	0
	57
	0
	57

	5E
	VOC
	3.3860
	3.3470
	1
	40
	40
	1
	100
	0
	57
	0
	57

	NA
	VOC
	0.0000
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA


Uncertainty assessment for TSP
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	11B
	TSP
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A1a
	TSP
	4.2026
	6.3551
	1
	40
	40
	3
	100
	0
	57
	0
	57

	1A1b
	TSP
	0.2768
	0.1961
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A1c
	TSP
	1.4222
	1.5087
	1
	40
	40
	1
	100
	0
	57
	0
	57

	1A2a
	TSP
	0.0857
	0.2847
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2c
	TSP
	0.0091
	0.0092
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2d
	TSP
	0.0339
	0.0694
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2e
	TSP
	0.0772
	0.0961
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2f
	TSP
	0.0897
	0.3080
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2gvii
	TSP
	0.2320
	0.0601
	15
	40
	43
	0
	100
	0
	57
	0
	57

	1A2gviii
	TSP
	0.0030
	0.0046
	1
	40
	40
	0
	100
	0
	57
	0
	57

	1A3ai(i)
	TSP
	0.0016
	0.0016
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	TSP
	0.0268
	0.0275
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	TSP
	0.0268
	0.0275
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(i)
	TSP
	0.0002
	0.0002
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	TSP
	0.0021
	0.0021
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	TSP
	0.0021
	0.0021
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	TSP
	0.6098
	0.4219
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1A3bii
	TSP
	0.0049
	0.1985
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3biii
	TSP
	1.4544
	1.1096
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3biv
	TSP
	0.0000
	0.0136
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A3bvi
	TSP
	1.4238
	1.4805
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3bvii
	TSP
	1.2096
	1.2579
	15
	100
	101
	2
	100
	0
	141
	0
	141

	1A3c
	TSP
	0.2653
	0.2665
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3dii
	TSP
	0.0025
	0.0025
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4ai
	TSP
	0.4681
	0.3004
	15
	100
	101
	0
	100
	0
	141
	0
	141

	1A4aii
	TSP
	NA
	0.3267
	15
	100
	101
	0
	NA
	0
	NA
	0
	NA

	1A4bi
	TSP
	10068.5122
	15.5608
	1
	100
	100
	21
	100
	0
	141
	0
	141

	1A4ci
	TSP
	0.5834
	0.6152
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1A4cii
	TSP
	1.0261
	0.9630
	15
	100
	101
	1
	100
	0
	141
	0
	141

	1B1a
	TSP
	1.6806
	0.0000
	1
	100
	100
	0
	100
	0
	141
	0
	141

	1B2c
	TSP
	0.1116
	0.1116
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A1
	TSP
	1.8013
	1.7961
	1
	100
	100
	2
	100
	0
	141
	0
	141

	2A2
	TSP
	0.1381
	0.1339
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A3
	TSP
	0.0574
	0.0289
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2A5a
	TSP
	NA
	5.7222
	1
	100
	100
	8
	NA
	0
	NA
	0
	NA

	2A5b
	TSP
	0.6941
	0.6144
	15
	100
	101
	1
	100
	0
	141
	0
	141

	2A5c
	TSP
	0.0580
	0.0577
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2A6
	TSP
	0.0000
	1.5662
	1
	100
	100
	2
	100
	0
	141
	0
	141

	2B10a
	TSP
	4.0198
	4.2600
	1
	100
	100
	6
	100
	0
	141
	0
	141

	2B10b
	TSP
	0.2591
	0.2937
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2C1
	TSP
	0.6797
	0.7298
	1
	100
	100
	1
	100
	0
	141
	0
	141

	2C2
	TSP
	0.1915
	0.1994
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2C3
	TSP
	0.0408
	0.0379
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2C5
	TSP
	0.0007
	0.0007
	15
	100
	101
	0
	100
	0
	141
	0
	141

	2D3b
	TSP
	4.1432
	5.9224
	1
	100
	100
	8
	100
	0
	141
	0
	141

	2D3c
	TSP
	0.0611
	0.0531
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2D3g
	TSP
	0.0153
	0.0133
	20
	100
	102
	0
	100
	0
	141
	0
	141

	2G
	TSP
	0.2861
	0.6633
	20
	100
	102
	1
	100
	0
	141
	0
	141

	2H1
	TSP
	0.1226
	0.1840
	1
	100
	100
	0
	100
	0
	141
	0
	141

	2I
	TSP
	1.7722
	1.4012
	15
	100
	101
	2
	100
	0
	141
	0
	141

	3B1a
	TSP
	2.1013
	2.0721
	1
	200
	200
	6
	100
	0
	283
	0
	283

	3B1b
	TSP
	1.7016
	1.7581
	1
	200
	200
	5
	100
	0
	283
	0
	283

	3B2
	TSP
	0.0095
	0.0125
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B3
	TSP
	2.4038
	2.3668
	1
	200
	200
	6
	100
	0
	283
	0
	283

	3B4d
	TSP
	0.0095
	0.0090
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B4e
	TSP
	0.0307
	0.0235
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B4gi
	TSP
	1.5643
	1.5290
	5
	200
	200
	4
	100
	0
	283
	0
	283

	3B4gii
	TSP
	2.5123
	2.5923
	5
	200
	200
	7
	100
	0
	283
	0
	283

	3B4giv
	TSP
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	3B4h
	TSP
	0.0054
	0.0058
	5
	200
	200
	0
	100
	0
	283
	0
	283

	3Dc
	TSP
	NA
	9.1015
	10
	200
	200
	24
	NA
	0
	NA
	0
	NA

	3F
	TSP
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1a
	TSP
	0.0007
	0.0019
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bi
	TSP
	0.0038
	0.0042
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1bii
	TSP
	0.0001
	0.0001
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1biii
	TSP
	0.0006
	0.0006
	10
	40
	41
	0
	100
	0
	57
	0
	57

	5C1biv
	TSP
	NA
	0.0000
	10
	40
	41
	0
	NA
	0
	NA
	0
	NA

	5C1bv
	TSP
	0.0002
	0.0002
	1
	40
	40
	0
	100
	0
	57
	0
	57

	5С2
	TSP
	0.0000
	0.0000
	NA
	NA
	NA
	NA
	100
	0
	NA
	NA
	NA


Uncertainty assessment for As
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	1A1a
	As
	0.0123
	0.0094
	1
	200
	200
	6
	100
	3
	283
	0
	283

	1A1b
	As
	0.0062
	0.0047
	1
	200
	200
	3
	100
	1
	283
	0
	283

	1A1c
	As
	0.0321
	0.0341
	1
	200
	200
	20
	100
	9
	283
	0
	283

	1A2a
	As
	0.0006
	0.0006
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	As
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	As
	0.0008
	0.0008
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2e
	As
	0.0017
	0.0015
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A2f
	As
	0.0001
	0.0001
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2gviii
	As
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A4ai
	As
	0.0359
	0.0072
	15
	200
	201
	4
	100
	2
	283
	0
	283

	1A4bi
	As
	0.0306
	0.0577
	1
	200
	200
	34
	100
	16
	283
	0
	283

	1A4ci
	As
	0.0003
	0.0003
	15
	200
	201
	0
	100
	0
	283
	0
	283

	2A1
	As
	0.0540
	0.0539
	1
	200
	200
	32
	100
	15
	283
	0
	283

	2A3
	As
	0.1568
	0.1328
	15
	200
	201
	78
	100
	36
	283
	8
	283

	2C1
	As
	0.0159
	0.0170
	1
	200
	200
	10
	100
	5
	283
	0
	283

	2C2
	As
	0.0123
	0.0128
	15
	200
	201
	8
	100
	3
	283
	1
	283

	5C1a
	As
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1bi
	As
	0.0061
	0.0067
	10
	200
	200
	4
	100
	2
	283
	0
	283

	5C1bii
	As
	0.0002
	0.0002
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1biii
	As
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283


Uncertainty assessment for Cr
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	11B
	Cr
	0.0002
	0.0001
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A1a
	Cr
	0.0856
	0.0387
	1
	200
	200
	10
	100
	3
	283
	0
	283

	1A1b
	Cr
	0.1499
	0.1121
	1
	200
	200
	28
	100
	8
	283
	0
	283

	1A1c
	Cr
	0.0234
	0.0248
	1
	200
	200
	6
	100
	2
	283
	0
	283

	1A2a
	Cr
	0.0011
	0.0012
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	Cr
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	Cr
	0.0080
	0.0081
	15
	200
	201
	2
	100
	1
	283
	0
	283

	1A2e
	Cr
	0.0388
	0.0384
	15
	200
	201
	10
	100
	3
	283
	1
	283

	1A2f
	Cr
	0.0005
	0.0008
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2gviii
	Cr
	0.0002
	0.0003
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A3ai(i)
	Cr
	0.0010
	0.0009
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	Cr
	0.0067
	0.0069
	15
	200
	201
	2
	100
	1
	283
	0
	283

	1A3ai(ii)
	Cr
	0.0067
	0.0069
	15
	200
	201
	2
	100
	1
	283
	0
	283

	1A3aii(i)
	Cr
	0.0001
	0.0001
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	Cr
	0.0005
	0.0005
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	Cr
	0.0005
	0.0005
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	Cr
	0.0591
	0.0619
	15
	200
	201
	16
	100
	5
	283
	1
	283

	1A3bii
	Cr
	0.0081
	0.0145
	15
	200
	201
	4
	100
	1
	283
	0
	283

	1A3biii
	Cr
	0.0593
	0.0555
	15
	200
	201
	14
	100
	4
	283
	1
	283

	1A3c
	Cr
	0.0087
	0.0088
	15
	200
	201
	2
	100
	1
	283
	0
	283

	1A4ai
	Cr
	0.0359
	0.0144
	15
	200
	201
	4
	100
	1
	283
	0
	283

	1A4bi
	Cr
	0.0807
	0.1019
	1
	200
	200
	26
	100
	8
	283
	0
	283

	1A4ci
	Cr
	0.0018
	0.0019
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4cii
	Cr
	0.0298
	0.0285
	15
	200
	201
	7
	100
	2
	283
	0
	283

	2A1
	Cr
	0.0360
	0.0359
	1
	200
	200
	9
	100
	3
	283
	0
	283

	2A3
	Cr
	0.4806
	0.0005
	15
	200
	201
	0
	100
	0
	282
	0
	282

	2C1
	Cr
	0.0680
	0.0730
	1
	200
	200
	18
	100
	5
	283
	0
	283

	2C2
	Cr
	0.1553
	0.1617
	15
	200
	201
	41
	100
	12
	283
	3
	283

	5C1a
	Cr
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1biii
	Cr
	0.0001
	0.0001
	10
	200
	200
	0
	100
	0
	283
	0
	283


Uncertainty assessment for Hg
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	1A1a
	Hg
	0.0205
	0.0162
	1
	200
	200
	12
	100
	6
	283
	0
	283

	1A1b
	Hg
	0.0156
	0.0117
	1
	200
	200
	9
	100
	4
	283
	0
	283

	1A2a
	Hg
	0.0003
	0.0003
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	Hg
	0.0004
	0.0004
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	Hg
	0.0009
	0.0009
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A2e
	Hg
	0.0044
	0.0043
	15
	200
	201
	3
	100
	2
	283
	0
	283

	1A2f
	Hg
	0.0002
	0.0001
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2gviii
	Hg
	0.0001
	0.0001
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A4ai
	Hg
	0.0026
	0.0006
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4bi
	Hg
	0.0031
	0.0046
	1
	200
	200
	3
	100
	2
	283
	0
	283

	2A1
	Hg
	0.1801
	0.1796
	1
	200
	200
	133
	100
	65
	283
	1
	283

	2A3
	Hg
	0.0006
	NA
	15
	200
	201
	NA
	NA
	NA
	NA
	NA
	NA

	2C1
	Hg
	0.0091
	0.0097
	1
	200
	200
	7
	100
	4
	283
	0
	283

	2C2
	Hg
	0.0009
	0.0009
	15
	200
	201
	1
	100
	0
	283
	0
	283

	5C1a
	Hg
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1bi
	Hg
	0.0214
	0.0234
	10
	200
	200
	17
	100
	8
	283
	1
	283

	5C1bii
	Hg
	0.0006
	0.0005
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1biii
	Hg
	0.0136
	0.0138
	10
	200
	200
	10
	100
	5
	283
	1
	283

	5C1bv
	Hg
	0.0027
	0.0029
	1
	200
	200
	2
	100
	1
	283
	0
	283


Uncertainty assessment for Ni
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	11B
	Ni
	0.0002
	0.0001
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A1a
	Ni
	5.5277
	1.4109
	1
	200
	200
	15
	100
	5
	283
	0
	283

	1A1b
	Ni
	13.9455
	10.4309
	1
	200
	200
	111
	100
	39
	283
	1
	283

	1A1c
	Ni
	0.0204
	0.0217
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A2a
	Ni
	0.0457
	0.0462
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	Ni
	0.0008
	0.0008
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	Ni
	0.7132
	0.7099
	15
	200
	201
	8
	100
	3
	283
	1
	283

	1A2e
	Ni
	3.5943
	3.5764
	15
	200
	201
	38
	100
	13
	283
	3
	283

	1A2f
	Ni
	0.0241
	0.0248
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2gviii
	Ni
	0.0223
	0.0222
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A3ai(i)
	Ni
	0.0095
	0.0093
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	Ni
	0.0670
	0.0687
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3ai(ii)
	Ni
	0.0670
	0.0687
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A3aii(i)
	Ni
	0.0013
	0.0013
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	Ni
	0.0052
	0.0054
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	Ni
	0.0052
	0.0054
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	Ni
	0.5909
	0.6185
	15
	200
	201
	7
	100
	2
	283
	0
	283

	1A3bii
	Ni
	0.0811
	0.1446
	15
	200
	201
	2
	100
	1
	283
	0
	283

	1A3biii
	Ni
	0.5927
	0.5553
	15
	200
	201
	6
	100
	2
	283
	0
	283

	1A3c
	Ni
	0.0875
	0.0877
	15
	200
	201
	1
	100
	0
	283
	0
	283

	1A4ai
	Ni
	0.4535
	0.3278
	15
	200
	201
	3
	100
	1
	283
	0
	283

	1A4bi
	Ni
	0.0978
	0.1226
	1
	200
	200
	1
	100
	0
	283
	0
	283

	1A4ci
	Ni
	0.0055
	0.0056
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4cii
	Ni
	0.2992
	0.2843
	15
	200
	201
	3
	100
	1
	283
	0
	283

	2A1
	Ni
	0.0405
	0.0404
	1
	200
	200
	0
	100
	0
	283
	0
	283

	2A3
	Ni
	0.3800
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	2C1
	Ni
	0.0906
	0.0973
	1
	200
	200
	1
	100
	0
	283
	0
	283

	2C2
	Ni
	0.0638
	0.0665
	15
	200
	201
	1
	100
	0
	283
	0
	283

	5C1a
	Ni
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1bi
	Ni
	0.0535
	0.0586
	10
	200
	200
	1
	100
	0
	283
	0
	283

	5C1bii
	Ni
	0.0016
	0.0013
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1biii
	Ni
	0.0001
	0.0001
	10
	200
	200
	0
	100
	0
	283
	0
	283


Uncertainty assessment for Zn
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	11B
	Zn
	0.0157
	0.0067
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A1a
	Zn
	0.9058
	0.6746
	1
	200
	200
	2
	100
	1
	283
	0
	283

	1A1b
	Zn
	0.5060
	0.3785
	1
	200
	200
	1
	100
	1
	283
	0
	283

	1A1c
	Zn
	0.1752
	0.1859
	1
	200
	200
	1
	100
	0
	283
	0
	283

	1A2a
	Zn
	0.0124
	0.0194
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	Zn
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	Zn
	0.0310
	0.0331
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2e
	Zn
	0.1312
	0.1314
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2f
	Zn
	0.0114
	0.0192
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2gviii
	Zn
	0.0010
	0.0010
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A3ai(i)
	Zn
	0.0019
	0.0019
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	Zn
	0.0134
	0.0137
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3ai(ii)
	Zn
	0.0134
	0.0137
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(i)
	Zn
	0.0003
	0.0003
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	Zn
	0.0010
	0.0011
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	Zn
	0.0010
	0.0011
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	Zn
	0.1182
	0.1237
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bii
	Zn
	0.0162
	0.0289
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3biii
	Zn
	0.1186
	0.1110
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3c
	Zn
	0.0176
	0.0175
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4ai
	Zn
	0.2029
	0.0893
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4bi
	Zn
	0.8232
	1.0012
	1
	200
	200
	3
	100
	1
	283
	0
	283

	1A4ci
	Zn
	0.0535
	0.0547
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4cii
	Zn
	0.0600
	0.0569
	15
	200
	201
	0
	100
	0
	283
	0
	283

	2A1
	Zn
	3.2424
	3.2330
	1
	200
	200
	9
	100
	5
	283
	0
	283

	2A3
	Zn
	2.2476
	0.0473
	15
	200
	201
	0
	100
	0
	283
	0
	283

	2C1
	Zn
	56.6379
	60.8145
	1
	200
	200
	172
	100
	88
	283
	1
	283

	2C2
	Zn
	3.3622
	3.5000
	15
	200
	201
	10
	100
	5
	283
	1
	283

	5C1a
	Zn
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1biii
	Zn
	0.0053
	0.0054
	10
	200
	200
	0
	100
	0
	283
	0
	283





Uncertainty assessment for PCBs
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	1A1a
	PCBs
	1.6766
	0.0584
	1
	200
	200
	1
	100
	1
	282
	0
	282

	1A1c
	PCBs
	0.0526
	0.0558
	1
	200
	200
	1
	100
	1
	283
	0
	283

	1A2a
	PCBs
	0.0042
	0.0070
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	PCBs
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	PCBs
	0.0011
	0.0015
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2e
	PCBs
	0.0003
	0.0005
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2f
	PCBs
	0.0043
	0.0076
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2gviii
	PCBs
	0.0000
	0.0000
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A4ai
	PCBs
	0.0269
	0.0142
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4bi
	PCBs
	0.1557
	0.1834
	1
	200
	200
	4
	100
	2
	283
	0
	283

	2C1
	PCBs
	8.1559
	8.7573
	1
	200
	200
	193
	100
	87
	283
	1
	283

	5C1a
	PCBs
	0.0000
	0.0000
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1biii
	PCBs
	0.0048
	0.0049
	10
	200
	200
	0
	100
	0
	283
	0
	283


Uncertainty assessment for DIOX
	NFR category code
	pollutant
	Base year emissions
	Current year emissions
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in year t
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty Introduced into the trend in total national emissions

	11B
	DIOX
	0.0314
	0.0134
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A1a
	DIOX
	3.4411
	0.3630
	1
	200
	200
	2
	100
	1
	283
	0
	283

	1A1b
	DIOX
	0.0314
	0.0235
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A1c
	DIOX
	0.0051
	0.0054
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A2a
	DIOX
	0.0034
	0.0033
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2c
	DIOX
	0.0057
	0.0052
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2d
	DIOX
	0.0017
	0.0015
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2e
	DIOX
	0.0043
	0.0040
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A2f
	DIOX
	0.3014
	0.3015
	15
	200
	201
	1
	100
	1
	283
	0
	283

	1A2gviii
	DIOX
	0.0014
	0.0013
	1
	200
	200
	0
	100
	0
	283
	0
	283

	1A3ai(i)
	DIOX
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(i)
	DIOX
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	DIOX
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3aii(ii)
	DIOX
	0.0000
	0.0000
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bi
	DIOX
	0.0051
	0.0053
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3bii
	DIOX
	0.0007
	0.0012
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3biii
	DIOX
	0.0051
	0.0047
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A3c
	DIOX
	0.0007
	0.0007
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4ai
	DIOX
	0.1087
	0.0674
	15
	200
	201
	0
	100
	0
	283
	0
	283

	1A4bi
	DIOX
	3.8280
	4.5603
	1
	200
	200
	21
	100
	11
	283
	0
	283

	1A4cii
	DIOX
	0.0025
	0.0023
	15
	200
	201
	0
	100
	0
	283
	0
	283

	2A1
	DIOX
	1.9815
	1.9757
	1
	200
	200
	9
	100
	5
	283
	0
	283

	2A2
	DIOX
	0.0230
	0.0223
	1
	200
	200
	0
	100
	0
	283
	0
	283

	2A3
	DIOX
	0.0400
	NA
	15
	200
	201
	NA
	NA
	NA
	NA
	NA
	NA

	2A6
	DIOX
	0.2147
	0.2194
	1
	200
	200
	1
	100
	1
	283
	0
	283

	2C1
	DIOX
	6.7966
	7.2977
	1
	200
	200
	34
	100
	17
	283
	0
	283

	2C2
	DIOX
	2.1279
	2.2152
	15
	200
	201
	10
	100
	5
	283
	1
	283

	2C7a
	DIOX
	0.0095
	0.0099
	15
	200
	201
	0
	100
	0
	283
	0
	283

	5C1a
	DIOX
	0.0239
	0.0635
	10
	200
	200
	0
	100
	0
	283
	0
	283

	5C1bi
	DIOX
	19.1184
	20.9412
	10
	200
	200
	98
	100
	48
	283
	7
	283

	5C1bii
	DIOX
	3.9455
	3.2949
	10
	200
	200
	15
	100
	8
	283
	1
	283

	5C1biii
	DIOX
	0.7530
	0.7680
	10
	200
	200
	4
	100
	2
	283
	0
	283

	5C1bv
	DIOX
	0.4885
	0.5270
	1
	200
	200
	2
	100
	1
	283
	0
	283





Appendix III:  Acronyms and Abbreviations
General abbreviations
	AD
	Activity data

	EF 
	Emission factor

	T1
	Tier 1 level method

	T2
	Tier 2 level method

	NS 
	National statistic

	D
	Default (from Guidebook 2016)

	N
	Value based on national observations



Industry Concerns of the Republic of Belarus
	Concern Bellesbumprom 
	Belarusian Production and Trade Concern of timber, woodworking and pulp and paper industry

	Concern Belneftekhim  
	The Belarusian State Concern for Oil and Chemistry

	Concern “Bellegprom”
	the Belarusian Light Industry Concern “Bellegprom”

	Concern “Belgospischeprom” 
	the Belarusian state food industry concern



3B1a	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	24.6	24.479999999999986	24.696999999999999	24.974	25.332999999999988	25.315999999999999	25.849	25.553000000000001	25.733000000000001	25.375	3B1b	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	16.2	16.693999999999999	16.678000000000001	16.873000000000001	17.41	17.416	17.452999999999989	17.881	17.597999999999999	18.474999999999987	3B3	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	14.606	14.986000000000002	15.547000000000001	15.751000000000001	16.463999999999945	15.02	12.382000000000025	12.82	12.261000000000001	12.623000000000001	3B4gi	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	3.617	3.6709999999999998	3.7349999999999999	3.9659999999999997	4.0430000000000001	4.2629999999999955	4.4089999999999998	4.3119999999999985	4.2069999999999999	4.1119999999999965	3B4gii	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	3.03	3.4139999999999997	3.836999999999994	4.1269999999999945	4.4930000000000003	4.83	5.0860000000000003	5.2830000000000004	5.4619999999999997	5.6360000000000001	Other	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.0500000000000043	0.97299999999999265	0.89099999999999169	0.8029999999999976	0.72799999999999465	0.66800000000000836	0.60200000000000464	0.51200000000000045	0.5430000000000067	0.41100000000000136	3B1a	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.0089999999999999	1.9990000000000001	2.0169999999999977	2.0389999999999997	2.069	2.0670000000000002	2.1109999999999998	2.0870000000000002	2.101	2.0719999999999987	3B1b	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.542	1.589	1.587	1.6060000000000001	1.657	1.657	1.661	1.702	1.702	1.758	3B3	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.7389999999999999	2.8099999999999987	2.9149999999999987	2.9529999999999967	3.0870000000000002	2.8159999999999967	2.3219999999999987	2.4039999999999999	2.4039999999999999	2.367	3B4gi	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.345	1.365	1.389	1.4749999999999976	1.504	1.585	1.6400000000000001	1.603	1.5640000000000001	1.5289999999999977	3B4gii	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.3939999999999977	1.571	1.7649999999999977	1.8979999999999977	2.0670000000000002	2.222	2.34	2.4299999999999997	2.5119999999999987	2.5919999999999987	Other	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	8.8999999999998747E-2	8.3999999999999922E-2	7.900000000000075E-2	7.3000000000000412E-2	6.9000000000000894E-2	6.499999999999953E-2	6.2000000000001297E-2	5.6000000000000938E-2	5.6000000000000938E-2	5.1000000000000163E-2	3B1a	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.91700000000000004	0.91300000000000003	0.92100000000000004	0.93100000000000005	0.94399999999999995	0.94399999999999995	0.96400000000000063	0.95300000000000062	0.95900000000000063	0.94599999999999995	3B1b	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.70600000000000063	0.72700000000000065	0.72600000000000064	0.73500000000000065	0.75800000000000112	0.75800000000000112	0.76000000000000112	0.77900000000000125	0.77900000000000125	0.80400000000000005	3B3	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.242	1.274	1.321	1.339	1.399	1.2769999999999977	1.052	1.0900000000000001	1.0900000000000001	1.073	3B4gi	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.345	1.365	1.389	1.4749999999999976	1.504	1.585	1.6400000000000001	1.603	1.5640000000000001	1.5289999999999977	3B4gii	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.3939999999999977	1.571	1.7649999999999977	1.8979999999999977	2.0670000000000002	2.222	2.34	2.4299999999999997	2.5119999999999987	2.5919999999999987	Other	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	4.0000000000000063E-2	3.7999999999999395E-2	3.4999999999999254E-2	3.2999999999999481E-2	3.0999999999999694E-2	2.899999999999903E-2	2.7000000000000191E-2	2.4000000000000032E-2	2.4000000000000032E-2	2.2999999999999691E-2	3B1a	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.59699999999999998	0.59399999999999997	0.59899999999999998	0.60600000000000065	0.61500000000000099	0.61400000000000099	0.62700000000000111	0.62000000000000099	0.624000000000001	0.61600000000000099	3B1b	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.47000000000000008	0.48500000000000032	0.48400000000000032	0.49000000000000032	0.505	0.50600000000000001	0.50700000000000001	0.51900000000000002	0.51900000000000002	0.53600000000000003	3B3	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.21900000000000028	0.22500000000000001	0.23300000000000001	0.23600000000000004	0.24700000000000025	0.22500000000000001	0.18600000000000028	0.192	0.192	0.18900000000000028	3B4gi	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.26	0.26400000000000001	0.26800000000000002	0.28500000000000031	0.29100000000000031	0.30600000000000038	0.31700000000000056	0.3100000000000005	0.30200000000000032	0.29600000000000032	3B4gii	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.18200000000000024	0.20500000000000004	0.23	0.24800000000000025	0.27	0.29000000000000031	0.30500000000000038	0.31700000000000056	0.32800000000000057	0.33800000000000063	Other	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.2999999999999691E-2	2.0999999999999679E-2	1.9999999999999577E-2	1.7999999999999572E-2	1.599999999999957E-2	1.4999999999999672E-2	1.3999999999999568E-2	1.199999999999956E-2	1.199999999999956E-2	1.099999999999967E-2	3B1a	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.9000000000000031E-2	1.9000000000000031E-2	1.9000000000000031E-2	1.9000000000000031E-2	1.9000000000000031E-2	1.9000000000000031E-2	2.0000000000000011E-2	2.0000000000000011E-2	2.0000000000000011E-2	2.0000000000000011E-2	3B1b	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.6000000000000021E-2	1.7000000000000001E-2	1.7000000000000001E-2	1.7000000000000001E-2	1.7999999999999999E-2	1.7999999999999999E-2	1.7999999999999999E-2	1.7999999999999999E-2	1.7999999999999999E-2	1.9000000000000031E-2	3B4gii	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.0000000000000039E-3	2.0000000000000039E-3	3.0000000000000044E-3	3.0000000000000044E-3	3.0000000000000044E-3	3.0000000000000044E-3	4.0000000000000079E-3	4.0000000000000079E-3	4.0000000000000079E-3	4.0000000000000079E-3	3B3	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	3B4gi	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	2.0000000000000039E-3	Other	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.0000000000000031E-3	1.0000000000000031E-3	2.0000000000000052E-3	1.0000000000000031E-3	1.0000000000000031E-3	1.0000000000000031E-3	1.0000000000000031E-3	1.0000000000000031E-3	1.0000000000000031E-3	1.0000000000000031E-3	3Da1	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	26.175000000000001	27.68	26.494999999999987	30.055	27.86	26.74	22.805	22.184999999999999	17.424999999999986	20.34	3Da2a	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	31.794	32.347999999999999	33.041000000000004	33.615000000000002	34.662000000000013	33.927	32.596000000000011	32.929000000000002	32.586000000000006	32.961000000000006	3Da3	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	7.28	7.2549999999999955	7.218	7.2139999999999995	7.28	7.2279999999999918	7.2149999999999945	7.2	7.2210000000000001	7.1609999999999907	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	5.49	12	16.260000000000002	14.370000000000006	12.41	8.18	10.719999999999999	12.67	11.39	22.58	
5A	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	6.093	5.9720000000000004	5.979000000000009	5.968	5.9630000000000001	5.9639999999999995	5.9690000000000003	5.9779999999999998	5.9859999999999998	5.984	5E	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	4.0369999999999999	3.8749999999999987	3.8249999999999997	3.7189999999999999	3.589	3.5519999999999987	3.4789999999999988	3.4049999999999998	3.3859999999999997	3.347	
5E	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	4.0369999999999999	3.8749999999999987	3.8249999999999997	3.7189999999999999	3.589	3.5519999999999987	3.4789999999999988	3.4049999999999998	3.3859999999999997	3.347	5D	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.7000000000000001E-2	1.6000000000000021E-2	1.6000000000000021E-2	1.6000000000000021E-2	1.6000000000000021E-2	1.6000000000000021E-2	1.6000000000000021E-2	1.4E-2	1.7000000000000001E-2	1.7999999999999999E-2	5C	1.516	0.94199999999999995	1.603	1.512	1.3360000000000001	1.4229999999999974	1.9139999999999977	1.8129999999999979	2.9129999999999967	3.169	image3.jpeg
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