Bulgaria’s National 
GHG Inventory Report – 2002
Submission 2004 under the United Nations Framework Convention on Climate Change

Hristo Vassilev, Christo Christov, Violeta Hristova, Branimira Dimitrova, Kiril Tagarov and Nikolay Kalchev

Energy Institute
Sofia, Bulgaria May 2004
FOREWORD
The Republic of Bulgaria joint the UN Framework Convention on Climate Change (UNFCCC) in 1992 in Rio de Janeiro. The Parliament ratified the UNFCCC in March 1995.

According to Decision 3/CP (see document FCCC/CP/1999/6/Add1) Parties shall submit a National Inventory Report (NIR) containing detailed and complete information on their inventories in order to ensure the transparency of the inventory. As an Annex I party to Convention, Bulgaria is obliged to conduct annual inventories on greenhouse gas (GHG) emissions by sources and removals by sinks using the GHG inventory methodology approved by the UNFCCC.

The inventories issuance started with the country base year – 1988. The first inventories covered the period 1988 - 1994 as a part of the project Country Study to Address Climate Change.

The annual GHG inventories for the years 1995 and 1997 followed the actual IPCC Guidelines on National GHG Inventories, 1995 and the results were published in the I-st and II-nd National Communications on Climate Change and in the National Action Plan on Climate Change.

The GHG Inventories for 1998 and 1999 followed the Revised 1996 IPCC Guidelines, adopted as a basic methodological act for GHG emissions assessment by the UNFCCC.

Since 1998 inventory data and results have been presented in the new Common Reporting Format (CRF).

Some inventory recalculations for the period 1988 – 2001 were made due to changes in GHG emissions factors and parameters.
All the GHG inventories by now were prepared by the same team, which currently is in the Energy Institute – Sofia. The 2004 Submission was prepared by Energy Institute team:

· Dr. Hristo Vassilev – team leader

· Dr. Christo Christov

· M. Sc Violeta Hristova

· M. Sc Branimira Dimitrova

· Dr. Kiril Tagarov

· BA Nikolay Kalchev

· technical staff and a group of external experts

The Executive Agency on Environment and Water within the Ministry of Environment and Water is the supervising organization of the inventories. The Agency expresses its thanks and appreciation to the project team from Energy Institute and all the contributors for their cooperative effort in producing a national methodology and emission inventory of high quality.

Comments regarding the contents of this report should be addressed to:

Dr. Hristo Vassilev,

Energy Institute

20, F. J. Curie, Street

1113 Sofia

BULGARIA

Fax
+359 2 9634038

Phone
+395 2 9698 636
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Executive Summary
ES.1 GHG Inventory and Climate Change

The Republic of Bulgaria joint the UN Framework Convention on Climate Change (UNFCCC) in 1992 in Rio de Janeiro. The Parliament ratified the UNFCCC in March 1995. As an Annex I party to Convention, Bulgaria is obliged to conduct annual inventories on greenhouse gas (GHG) emissions by sources and removals by sinks using the GHG inventory methodology approved by the UNFCCC. 

The inventories issuance started with the country base year – 1988. The first inventories covered the period 1988 – 1994. The annual GHG inventories for the period 1995 - 1997 followed the actual IPCC Guidelines on National GHG Inventories, 1995 and the results were published in the I-st and II-nd National Communications on Climate Change and in the National Action Plan on Climate Change. The GHG Inventories for 1998 and 1999 followed the Revised 1996 IPCC Guidelines, adopted as a basic methodological act for GHG emissions assessment by the UNFCCC. Since 1998 inventory data and results have been presented in the new Common Reporting Format (CRF).

This National GHG Inventory Report presents the results from the inventory for the year 2002 of the basic GHGs – carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), GHG precursors (NOx, CO, NMVOCs) and sulphur dioxide (SO2), and the emissions of Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulphur hexafluoride (SF6).

The base year for the emissions of HFCs, PFCs and SF6 is 1995.

As far as the input data collection is concerned, this inventory reflects the changes in the organization and management of data sources. These sources are as follows:

· General Energy Balance of Bulgaria for the year 2002 from the National Statistical Institute (NSI);

· Statistical report for the produced industrial goods and services from the NSI stock balances;

· Report on the type and number of vehicles from the Road Control Department (RCD) within the Ministry of Internal Affairs;

· Data report on agricultural production from the Statistical unit within the Ministry of Agriculture and Forestry (MAF);

· Data report on the forest status from the Forestry Department within MAF;

· Data report on solid waste and waste water from the NSI.

Some executive agencies, such as The Environmental Executive Agency within MOEW, Soil Resource Executive Agency within MAF, etc. should be added to the above institutions. These Agencies collect and process data for separate sources.

The basic source for emission factors for current inventory was again the IPCC Revised Guidelines. Some data from the CORINAIR methodology were also used. The specific Bulgarian circumstances in sectors Energy, Industrial processes and Agriculture were recognized applying emission factors determined by calculations and testing. Some of the emission factors were aggregated to proper level accordingly to the Energy Balance structure, the sub-sectors and activities in compliance with the IPCC Guidelines (here, and throughout the entire text IPCC Guidelines stand for the Revised IPCC Guidelines, 1996).
The definition of basic (key) GHG emission sources was made following the methodology proposed in the Good Practice Guidance for National GHG Inventories, 2000.

The uncertainty assessment of the GHG inventory as a whole will follow the methodology of the already mentioned Guidance.

The GHG inventory for the year 2002 was elaborated in compliance with the Revised IPCC Guidelines, 1996 without changing the methodology approach used in the previous inventories for 2000 and 2001. This approach is a combination of methods and means for GHG emission inventory which stick to those recommended in the Guidelines, but considering the country specific circumstances during the relevant year.

The GHG emission inventory for the year 2002 revealed that the overall GHG emissions expressed in CO2 Eq. are 62 428.51 Gg not taking into account the sequestration in sector Land use Change and Forestry (LUCF). The net emissions (including the sequestration from LUCF) are 54 110.44 Gg for the year 2002.
ES.2 Emissions Trends 
Table ES 2.1 represents the emission trends of the basic GHGs, the overall emissions (not taking into account the LUCF) and the relative share of the overall emissions to the emissions from the base year 1988 (referred to as 100 %).

Aggregated GHG emissions (without Forestry), Gg, CO2 Eq.

Table ES 2.1

	GHGs/ year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	CO2
	102 519
	82 808
	65 273
	58 747
	61 108
	58 279
	61 341

	CH4
	24 441
	25 584
	24 986
	23 626
	21 238
	15 395
	16 146

	N2O
	14 861
	13 682
	11 327
	9 197
	8 046
	7 743
	8 406

	HFCs
	0
	0
	0
	0
	0
	0
	3

	PFCs
	0
	0
	0
	0
	0
	0
	47

	SF6
	0
	0
	0
	0
	0
	0
	0

	TOTAL
	141 821
	122 074
	101 587
	91 570
	90 392
	81 417
	85 942

	Compared to 1988. %
	100
	86
	72
	65
	64
	57
	61


	GHGs/ year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	CO2
	59 743
	57 910
	51 603
	47 888
	46 690
	48 914
	46 755

	CH4
	15 042
	12 802
	11 751
	10 092
	10 165
	9 370
	9 376

	N2O
	8 177
	7 742
	6 608
	6 223
	6 722
	6 624
	6 275

	HFCs
	0
	0
	0
	0
	0
	0
	0

	PFCs
	46
	37
	69
	44
	33
	16
	21

	SF6
	0
	0
	0
	0
	1
	1
	1

	TOTAL
	83 008
	78 491
	70 032
	64 246
	63 611
	64 926
	62 429

	Compared to 1988. %
	59
	55
	49
	45
	45
	46
	44


The analysis of Table ES 2.1 reveals that in 2002 the CO2 emissions form the largest share of 75 %; the CH4 emissions are second with 15 %, and the N2O emissions with a 10 % share stand in the third place.

There can be seen that in the year 2002 were registered the least overall GHG emissions CO2 Eq. since 1988. The emissions for the year 2002 are 44 % in comparison to the base year (1988) emissions. An emission decrease by 56 % compared to the base year was registered. 
Figure ES 2.1 represents the GHG (CO2, CH4 and N2O) emission trends and the aggregated GHG emission trend (including HFCs, PFCs and SF6) in CO2 Eq.
Figure ES 2.1
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In Table ES 2.2 are presented the aggregated emissions by sectors for the period 1988 – 2002 in CO2 Eq. The CO2 quantities sequestrated in forests are given there.

Aggregated GHG emissions by sectors, Gg, CO2 Eq.

Table ES 2.2

	Sectors/year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	Energy
	104 260
	84 207
	67 793
	61 651
	63 844
	60 192
	63 106

	Industrial Processes
	10 311
	9 179
	6 268
	5 273
	5 116
	6 022
	7 396

	Agriculture
	13 201
	12 962
	11 257
	8 668
	6 879
	5 967
	5 834

	LUCF
	-4 657
	-5 800
	-7 880
	-7 636
	-7 022
	-6 975
	-7 519

	Waste 
	14 048
	15 726
	16 268
	15 978
	14 553
	9 236
	9 607

	Total, without Forestry
	141 821
	122 074
	101 587
	91 570
	90 392
	81 417
	85 942


	Sectors/year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Energy
	61 604
	59 511
	54 026
	49 341
	48 053
	50 435
	48 132

	Industrial Processes
	7 274
	6 564
	4 587
	4 616
	5 447
	5 366
	4 861

	Agriculture
	5 502
	5 270
	5 198
	5 278
	5 116
	4 304
	4 640

	LUCF
	-7 190
	-5 852
	-6 233
	-6 608
	-8 976
	-9 467
	-8 318

	Waste 
	8 628
	7 146
	6 220
	5 011
	4 978
	4 827
	4 794

	Total, without Forestry
	83 008
	78 491
	70 032
	64 246
	63 594
	64 932
	62 429


In Figure ES 2.2 are presented the same GHG emissions by sectors, in compliance with the IPCC classification.

Figure ES 2.2
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The analyses of Table ES 2.2 and Figure ES 2.2 show that the Energy sector forms the largest share of the overall emissions for the year 2002, 77 %. Second in share for the year 2002 is the Industrial Processes sector, and in the third place stands sector Waste.

In Table ES 2.3 are presented shares of the overall GHG emissions by sectors for the period 1988 – 2002. The percentage was calculated out of the overall emissions without taking into account the СO2 sequestration.

Contribution of sectors in the aggregated emissions, %

Table ES 2.3

	Sectors/year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	Energy
	73.52
	68.98
	66.73
	67.33
	70.63
	73.93
	73.43

	Industrial Processes
	7.27
	7.52
	6.17
	5.76
	5.66
	7.40
	8.61


	Agriculture
	9.31
	10.62
	11.08
	9.47
	7.61
	7.33
	6.79

	LUCF
	-3.28
	-4.75
	-7.76
	-8.34
	-7.77
	-8.57
	-8.75

	Waste
	9.91
	12.88
	16.01
	17.45
	16.10
	11.34
	11.18


	Sectors/year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Energy
	74.21
	75.82
	77.15
	76.80
	75.56
	77.67
	77.10

	Industrial Processes
	8.76
	8.36
	6.55
	7.19
	8.57
	8.26
	7.79

	Agriculture
	6.63
	6.71
	7.42
	8.21
	8.04
	6.63
	7.43

	LUCF
	-8.66
	-7.46
	-8.90
	-10.28
	-14.11
	-14.58
	-13.32

	Waste
	10.39
	9.10
	8.88
	7.80
	7.83
	7.43
	7.68


Bulgarian 1988 – 2002 GHG emission trends reflect the main trends in the economic developments of the country. The period is characterized by a process of transition to the market economy, restructuring of the economy, removal of subsidies and stable decrease of the production of energy intensive industries at the expense of the not energy intensive ones.

As a result of the structural changes the share of Industry in the GDP has decreased from 61 % in 1987 to 29 % in 2002, while the share of services has increased from 22 % to 50 %. The trends of the GDP, GHG emissions, primary energy consumption (PEC) and final energy consumption (FEC)
 are given in the Figure ES 2.3. 
The structural changes of the economy have resulted in a decrease of the final energy consumption by about 55 %. The final energy consumption per unit GDP has decreased by 42 %.

The primary energy demand has decreased by 45 % only, and the primary energy consumption per unit GDP decreased by 28 % only. The analysis of the primary and final energy consumption shows that the main reasons for the not so sharp decrease of the primary energy consumption are that in 1988 Bulgaria imported 4.2 TWh electricity from the former Soviet Union, while in 2001 it exported about 7 TWh electricity to the neighboring countries. The 11.2 TWh electricity production releases more than 12 million ton CO2. This quantity would equalize the primary and final energy demand decrease. 
The Figure ES 2.3 shows a sustainable decrease of the Final and the Primary energy consumption during the period 1988 – 2002 as well as of the resulting GHG emissions. The reason for decrease of emissions during the period 1988 – 1997 is the overall trend towards decrease of FEC, PEC and GDP. After 1997 a growth of GDP is registered in contrast to the overall trend towards decrease of FEC, PEC and the GHG emissions. This process is well distinguished during the period 1999 – 2002.
Figure ES 2.3
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Three indices - GHG intensity of GDP, PEC, and FEC are presented in Figure ES 2.4. The decrease of GHG (or carbon) intensity of the GDP and PEC is obvious. 
Figure ES 2.4
[image: image4.emf]GDP and intensity of GHG emissions per unit GDP, PEC 

end FEC

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1,2

19881990199119921993199419951996199719981999200020012002

year

p.u.

GHG/GDP GHG/PEC GHG/FEC GDP


The GHG intensity of GDP has decreased to the level of about 53 % of that in 1988, and the GHG intensity of the primary energy consumption decreased to the level of 81 % (by 19 %).
During the period 1988 – 2002 the GHG/FEC index remained relatively constant within the range from 0.947 to 1.140 and in 2002 the GHG/FEC index equals 0.97. That is to say that the GHG intensity of the final consumption is almost not affected, because there were very few fuel switch measures in the final energy consumption were implemented. 

The GHG emissions per unit of GDP from GHG/GDP considerable decrease (by about 50 %) reflect significant changes that have taken place in the energy and industry sectors of the country.

During the period after 1997 a National Climate Change Action Plan was developed and the state policy followed its basic principles of transition to the market economy, restructuring of the economy, removal of subsidies. 
In 2002 Bulgaria has achieved 79 million ton GHG emission reduction (about 56 %) compared to the base 1988 year. The main drivers of the reduction were: 

· Governmental policies and measures for transition to the market economy, restructuring of industry, privatization and liberalization;
· Energy policy towards liberalization of the energy market and removal of subsidies; 

· Decrease of the population;
· Decrease of the GDP;
The GHG emission intensity of the Bulgarian economy decreased by 46 % from 3.63 kg CO2 Eq. /BGN (2002) in 1988 to 1.95 kg CO2 Eq./BGN (2002) in 2002. 

The accounted emission reduction of 79 million ton results from two factors:

· GDP decrease - 26 million ton (33 %), and

· Implemented policies and measures for GHG emissions reduction – 53 million ton (67 %).

ES.3 Overview of the Source and Sink Category Emission Trends
The Energy sector in Bulgaria has key position in the national economy. It is the source of over 77 % of the aggregated GHG emissions for the last inventory 2002. The CO2 emissions form the largest share of the aggregated emissions - 89 %.
In Figure ES 3.1 are presented the CO2 emission trends by sub-sectors for the period 1988 - 2002.
Figure ES 3.1
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The analyses of Figure ES 3.1 show that the Energy industries have the largest share - over 62 % of the overall emissions in this sector. In the last year this share decreased. The reason for that is the increased operation of 1 and 2 units of NPP Kozloduy because of its decommissioning.

The trend of Transport sector shows slight fluctuations, coinciding both from variations of liquid fuel prices and from restructuring and renovation of the vehicles. In 2002 the Transport has the 15 % from the overall emissions in Energy sector.

The overall trend of Other Sectors category (Services, Residential, Agriculture and Forestry) varies as well. The decrease from 1998 up to last years was overcome in 2002.

The GHG emissions from sector Industrial Processes are released as a result of technological processes for manufacturing and/or consumption of material goods, as well as of commercial activities (dry cleaning, dying and others). These emissions are referred to as “non-combustion” because they do not derive from combustion processes.

The emissions from Industrial processes comprise of all the main GHGs and GHG-precursors.

Figure ES 3.2
[image: image6.emf]CO

2

 emission trend in Sector Industrial Processes

200

700

1 200

1 700

2 200

2 700

3 200

3 700

4 200

4 700

19881990199119921993199419951996199719981999200020012002

year

Gg

Mineral Products Chemical Industry  Metal Production 


CO2 has the largest share of the GHG emissions from the Industrial Processes sector. It constituted 76 % in the year 2002. N2O was in the second place with 22 %, and CH4 in the third place with 1 %.

As seen in Figure ES 3.2 CO2 emission fluctuations reflect the economical changes in the country. It can be noted that during the years after 2000 there was relative stabilization of the emissions from Mineral Products and decreasing trend of those from Chemical Industry and Metal Production. 
The GHG emissions from Agriculture sector are released as a result of the activities for production and processing of agricultural goods, soil fertilization and manure management.

The GHG process emissions in Agriculture are divided into the following sub-sector:

· Enteric Fermentation from domestic livestock;

· Manure Management;

· Rice Cultivation;

· Agricultural Soils;

· Field Burning of Agricultural Residues.

As seen in Figure ES 3.3 the emissions from enteric fermentation have the largest portion of the overall CH4 emissions in the sector - over 70 % during the period 1988 - the year 2002. The emissions from manure management are about 23 - 27 %. The emissions from the two remaining sub-sectors are by one magnitude lower than those of the above ones.

The N2O emissions from the sector are also large in volume. The most significant portion is released from agricultural soils. For the year 2002 it constituted 86 %, and for the entire period (1988 - the year 2002) this share remains in the range of 83 - 87 %. The N2O emissions from manure management and field burning of agricultural residues are one magnitude lower and they both total up to 13 - 17 % of the overall N2O emissions from this sector.

As a general the N2O emissions from the sector (expressed in CO2 Eq.) are about 33 % higher than the CH4 emissions (expressed in CO2 Eq.). 
Figure ES 3.3
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The Land-Use Change and Forestry sector comprises all the processes of CO2 exchange between biomass sources (forests, grass and other plants, soils) and the atmosphere. The exchange of CO2 flux from and to the atmosphere is a totality of processes that result from the anthropogenic activities. Thus for example the CO2 sequestration from forests is related to forest use and management of woods for industrial timbering. The afforestation of desolate areas for erosion control also leads to storage of CO2 in biomass.

In the GHG inventory for the year 2002, as well as for the previous years is estimated only the net CO2 removal from Land-Use Change and Forestry (LUCF). The CO2 emissions and removal from the rest of the IPCC/CRF categories (B to E) were not determined due to data lack or because some of the activities do not take place in Bulgaria.

Figure ES 3.4 presents the net CO2 sequestration trend from forest in Bulgaria for the period 1988 - the year 2002 

Figure ES 3.4
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As seen from the trend the CO2 sequestration from forests grew by 4 600 - 7 900 Gg during the period 1988 – 1991. During the period 1992 - 1996 the sequestration was relatively stable at a level of 7 200 Gg, then dropped to 5 852 Gg in 1997. After 1998 there is a stable trend towards increase till 2001. In 2002 the sequestration decreased due to the increased felling. 

The GHG emissions from the Waste sector result from the processes of accumulation, disposal and management of solid wastes from the households and industry, as well as from domestic and industrial wastewater handling.

Figure ES 3.5 presents the СН4 emission trends from Waste.

Figure ES 3.5
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As seen in trend analysis СН4 emissions from solid waste disposal decreased from 300 to 200 Gg annually during the period 1997 – 1999 and remained relatively stable during the last two years. The CH4 emissions from wastewater and sludge are significantly smaller and have emission trend which, unlike that of solid wastes, doesn’t vary to such a degree. The sudden drop of the CH4 emissions after 1994 is due to change in methodology applied by NSI for assessment of the amounts of solid waste disposed. 
Unlike in previous inventories, the current inventory contains information about the composition of waste disposed during the last three years. The waste types are presented in Table ES 3.1
Solid Waste Composition, %

Table ES 3.1
	type/year
	2000
	2001
	2002

	paper and products
	9
	10
	11

	plastic
	9
	9
	11

	textiles
	3
	4
	4

	other organic
	40
	39
	40

	glass
	5
	5
	5

	other
	34
	33
	29


ES.4 Recalculations of the Inventories

The changes in data for the source quantities and emission factors in the sectors enforced a recalculation of the GHG inventories for the period 1988 - 2001.
The recalculation results for the period 1988 – 2001 are presented in the relevant CRF Tables – 8(а) and 8(в), as well as in Annex II.
The discrepancy in the overall emissions of the basic GHGs expressed in CO2 Eq. varies within the range of 1.3 – 2 %. These differences denote that all the recalculated inventories have less overall emissions than the non-recalculated ones.

Chapter 1. Introduction

1.1 GHG Inventory and Climate Change
The Republic of Bulgaria joint the UN Framework Convention on Climate Change (UNFCCC) in 1992 in Rio de Janeiro. The Parliament ratified the UNFCCC in March 1995.

As an Annex I party to Convention, Bulgaria is obliged to conduct annual inventories on greenhouse gas (GHG) emissions by sources and removals by sinks using the GHG inventory methodology approved by the UNFCCC.

The inventories issuance started with the country base year – 1988. The first inventories covered the period 1988 - 1994 as a part of the project Country Study to Address Climate Change.

The annual GHG inventories for the period 1995 - 1997 followed the actual IPCC Guidelines on National GHG Inventories, 1995 and the results were published in the I-st and II-nd National Communications on Climate Change and in the National Action Plan on Climate Change.

The GHG Inventories for 1998 and 1999 followed the Revised 1996 IPCC Guidelines, adopted as a basic methodological act for GHG emissions assessment by the UNFCCC.

Since 1998 inventory data and results have been presented in the new Common Reporting Format (CRF).

All the GHG inventories by now were prepared by the same team, which currently is in the Energy Institute – Sofia. 

This National GHG Inventory Report presents the results from the inventory for the year 2002 of the basic GHGs – carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), GHG precursors (NOx, CO, NMVOCs) and sulphur dioxide (SO2), and the emissions of Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulphur hexafluoride (SF6).
The base year for the emissions of HFCs, PFCs and SF6 is 1995.

The GHG emissions for the period 1988 – 2001 were recalculated in accordance to some changes in data for emissions factors and parameters.
The structure and content of the National Inventory Report was updated according to the recommendations of the international experts’ team from the UNFCCC Secretariat during the In Country Review held in Sofia (1-5 September 2003).

The National Inventory Report was elaborated following the recommendations of the UNFCCC Guidelines pertaining to GHG inventories of Annex I Parties to the UNFCCC, adopted by the Conference of the Parties at its eight session held in 23 October – 1 November 2002 in New Delhi.
1.2 GHG Inventory Elaboration Approach

The GHG inventory is a process, which is characterized by the following basic activities:

· Collecting, processing and assessment of input data for the used fuels, materials and other GHG emission sources;

· Choosing and application of emission factors for estimating the emissions;

· Determination of the basic (key) GHG emission sources and assessment of the result uncertainty.

As a whole the inventory is an open system which can be expanded, improved and modified in regard to the country specific circumstances such as the fuel mix, technology level, economic growth, national statistic practice, etc.

Each year during inventory elaboration some changes occur that affect directly the activities above enlisted.

As far as the input data collection is concerned, this inventory reflects the changes in the organization and management of data sources. These sources are as follows:

· General Energy Balance of Bulgaria for the year 2002 from the National Statistical Institute (NSI);

· Statistical report for the produced industrial goods and services from the NSI stock balances;

· Report on the type and number of vehicles from the Road Control Department (RCD) within the Ministry of Internal Affairs;

· Data report on agricultural production from the Statistical unit within the Ministry of Agriculture and Forestry (MAF);

· Data report on the forest status from the Forestry Department within MAF;

· Data report on solid waste and waste water from the NSI.

Some executive agencies, such as The Environmental Executive Agency within MOEW, Soil Resource Executive Agency within MAF, etc. should be added to the above institutions. These Agencies collect and process data for separate sources.

The basic source for emission factors for current inventory was again the IPCC Revised Guidelines. Some data from the CORINAIR methodology were also used. The specific Bulgarian circumstances in sectors Energy, Industrial Processes and Agriculture were recognized applying emission factors determined by calculations and testing. Some of the emission factors were aggregated to proper level accordingly to the Energy Balance structure, the sub-sectors and activities in compliance with the IPCC Guidelines (here, and throughout the entire text IPCC Guidelines stand for the Revised IPCC Guidelines, 1996). The emissions factors and parameters for 2002 are presented in Annex III.
The definition of basic (key) GHG emission sources was made following the methodology proposed in the Good Practice Guidance for National GHG Inventories, 2000.

The uncertainty assessment of the GHG inventory as a whole will follow the methodology of the already mentioned Guidance.

As the privatization process in Bulgaria is almost completed, the problem for data confidentiality becomes more and more a life question. To overcome this problem so far the emissions from confidential sources were reported aggregated, without mentioning the correspondent fuel quantities or production. This approach is quite uncertain for the future, as the list of confidential sources becomes very dynamic, i.e. many sources will go in and out of it within each following year.

The confidentiality problem is considered in different way in the parties. Just general instructions on solving the problem are presented in the Good Practice Guidance. The UNFCCC Secretariat encourages all specific decisions taking into account country specific condition.
1.3 Methodological Peculiarities and Preconditions

The GHG inventory for the year 2002 was elaborated in compliance with the Revised IPCC Guidelines, 1996 without changing the methodology approach used in the previous inventories for 2000 and 2001. This approach is a combination of methods and means for GHG emission inventory which stick to those recommended in the Guidelines, but considering the country specific circumstances during the relevant year.

An essential feature of the current inventory is the closer abidance by the Good Practice Guidance in which some parameters of the GHG-emitting processes and activities are expanded and corrected.

The GHG inventory system under development is open for improvement and expansion with data and sub-systems from the national statistical system. Such sub-systems are the Gross Energy Balance, parts of the stock balances of the biggest GHG sources, the wood balance in the forests, statistical data for the vehicles by type, makes and fuel consumption, and solid waste management and waste water treatment, etc.

1.4 Key GHG Emission Sources for the year 2002

In order to improve the inventories’ quality the Good Practice Guidance introduced a category called key emission sources. This term stands for those GHG sources which form 95 % of the overall emissions expressed in CO2 Eq. Two approaches are applied to determine the key sources:

· The net contribution of the relevant source to the overall emissions for the inventory year (level assessment);

· Contribution of the relevant source to the overall emission trend between the base year and the flowing year under inventory (trend assessment).

The key sources determined after the above approaches are closely observed and analyzed, and circumstantially presented here below in Chapters 3 - 8 of this GHG Inventory Report.

The key emission sources for the year 2002 are presented in Table 1.1.
The key sources are determined by using the categories presented in the CRF Table Summary 2 and some of their sub-categories (GHG emitting activities and processes). A more precise classification of a given source is made by fuel type (solid, liquid or other), by the particular technology (cement production, nitric acid production etc.), or by the certain activity (road transportation, fugitive emissions from extraction, transmission and distribution of oil and natural gas, and others).

In Tables 1.1 are presented the key sources determined by using the first of two approaches enlisted above (level assessment).

In Tables 1.2 are presented the key sources determined by using the second of two approaches enlisted above (trend assessment)

When using the second approach – trend assessment, a smaller number of key sources are obtained. Some of the key sources determined after the level assessment approach for the year 2002 drop off after the trend assessment approach. Such are, for example, the sources standing on position 8 (CO2 Emissions from Stationary Combustion - Other Sectors, Coal), position 10 (Fugitive Emissions from Oil and Gas Operations), position 13 (Direct N2O Emissions from Agriculture Soils), position 14 (N2O Emissions from Nitric Acid Production), etc.

Classification of the GHG emission sources by contribution to the overall emissions in 2002

	Table 1.1
№
	IPCC Source Categories
	GHG
	Emissions (Gg)
	Assessment Level
	Total Commutative

	1
	CO2 Emissions from Stationary Combustion- Energy Industries, Coal 
	CO2
	23 169
	0.37
	0.37

	2
	CO2 Emissions from Mobile Combustion-road transportation
	CO2
	5 484
	0.09
	0.46

	3
	CO2 Emissions from Stationary Combustion – Gas 
	CO2
	4 466
	0.07
	0.53

	4
	CH4 Emissions from Solid Waste Disposal Sites 
	CH4
	4 197
	0.07
	0.60

	5
	CO2 Emissions from Stationary Combustion- Manufacturing Industries, Coal
	CO2
	3 994
	0.06
	0.66

	6
	CO2 Emissions from Stationary Combustion – Oil
	CO2
	3 626
	0.06
	0.72

	7
	N2O Emissions from Stationary Combustion 
	N2O
	2 362
	0.04
	0.76

	8
	CO2 Emissions from Stationary Combustion- Other Sectors, Coal 
	CO2
	1 480
	0.02
	0.78

	9
	CH4 Emissions from Enteric Fermentation in Domestic Livestock 
	CH4
	1 448
	0.02
	0.80

	10
	CH4 Fugitive Emissions from Oil and Gas Operations 
	CH4
	1 396
	0.02
	0.83

	11
	CO2 Emissions from Steel Production
	CO2
	1 305
	0.02
	0.85

	12
	CH4 Fugitive Emissions from Coal Mining and Handling 
	CH4
	1 228
	0.02
	0.87

	13
	Direct N2O Emissions from Agriculture Soils
	N2O
	1 203
	0.02
	0.89

	14
	N2O Emissions from Nitric Acid Production 
	N2O
	1 089
	0.02
	0.90

	15
	CO2 Emissions from Cement Production 
	CO2
	1 057
	0.02
	0.92

	16
	CO2 Emissions from Lime Production
	CO2
	855
	0.01
	0.93

	17
	CO2 Emissions from Mobile Combustion-other transportation
	CO2
	688
	0.01
	0.95

	18
	N2O Emissions from Animal Production
	N2O
	539
	0.01
	0.95

	19
	Indirect N2O Emissions from Agriculture Soils
	N2O
	531
	0.01
	0.96

	20
	CH4 Emissions from Manure Management 
	CH4
	471
	0.01
	0.97

	21
	CH4 Emissions from Wastewater Handling 
	CH4
	458
	0.01
	0.98

	22
	N2O Emissions from Manure Management 
	N2O
	368
	0.01
	0.98

	23
	CO2 Emissions from Ammonia Production
	CO2
	318
	0.01
	0.99

	24
	N2O Emissions from Wastewater Handling 
	N2O
	140
	0.00
	0.99

	25
	CO2 Emissions from Soda Ash Production
	CO2
	100
	0.00
	0.99

	26
	CO2 Emissions from Mobile Combustion-Railways
	CO2
	97
	0.00
	0.99

	27
	CO2 Emissions from Industrial Processes - others
	CO2
	53
	0.00
	1.00

	28
	CH4 Emissions from Rice Production 
	CH4
	44
	0.00
	1.00

	29
	CH4 Emissions from Industrial Processes - metal production
	CH4
	43
	0.00
	1.00

	30
	CH4 Emissions from Stationary Combustion 
	CH4
	33
	0.00
	1.00

	31
	N2O Emissions from Mobile Combustion-road transportation
	N2O
	29
	0.00
	1.00

	32
	CH4 Emissions from Agricultural Residue Burning 
	CH4
	28
	0.00
	1.00

	33
	CH4 Emissions from Mobile Combustion-road transportation
	CH4
	23
	0.00
	1.00

	34
	Halocarbons
	PFC, HFC, SF6
	23
	0.00
	1.00

	35
	CO2 Emissions from Glass Production
	CO2
	15
	0.00
	1.00

	36
	N2O Emissions from Agricultural Residue Burning 
	N2O
	7
	0.00
	1.00

	37
	Total others
	
	59
	0.00
	1.00

	
	Total
	62 429
	
	


Classification of the GHG emission sources by contribution to the overall emission trend between the base year and the flowing year under inventory 2002

	Table 1.2

№
	IPCC Source Categories
	GHG
	Trend assessment
	% Contribution to Trend
	Total Commutative

	1
	CO2 Emissions from Stationary Combustion- Energy Industries, Coal 
	CO2
	0.49
	0.40
	0.40

	2
	CO2 Emissions from Stationary Combustion- Manufacturing Industries, Coal 
	CO2
	0.23
	0.19
	0.59

	3
	CO2 Emissions from Stationary Combustion – Oil 
	CO2
	0.18
	0.15
	0.74

	4
	CO2 Emissions from Mobile Combustion-road transportation
	CO2
	0.06
	0.05
	0.78

	5
	CO2 Emissions from Stationary Combustion – Gas 
	CO2
	0.06
	0.05
	0.83

	6
	CH4 Emissions from Solid Waste Disposal Sites 
	CH4
	0.05
	0.04
	0.87

	7
	CO2 Emissions from Mobile Combustion-other transportation
	CO2
	0.03
	0.02
	0.89

	8
	CH4 Fugitive Emissions from Coal Mining and Handling 
	CH4
	0.01
	0.01
	0.91

	9
	CO2 Emissions from Lime Production
	CO2
	0.01
	0.01
	0.92

	10
	CH4 Emissions from Enteric Fermentation in Domestic Livestock 
	CH4
	0.01
	0.01
	0.93

	11
	N2O Emissions from Stationary Combustion 
	N2O
	0.01
	0.01
	0.93

	12
	CO2 Emissions from Steel Production
	CO2
	0.01
	0.01
	0.94

	13
	CH4 Emissions from Manure Management 
	CH4
	0.01
	0.01
	0.95

	14
	CO2 Emissions from Ammonia Production
	CO2
	0.01
	0.01
	0.95

	15
	N2O Emissions from Animal Production
	N2O
	0.01
	0.01
	0.96

	16
	CO2 Emissions from Mobile Combustion-Railways
	CO2
	0.01
	0.01
	0.96

	17
	Direct N2O Emissions from Agriculture Soils
	N2O
	0.01
	0.01
	0.97

	18
	Indirect N2O Emissions from Agriculture Soils
	N2O
	0.01
	0.01
	0.98

	19
	CO2 Emissions from Stationary Combustion- Other Sectors, Coal 
	CO2
	0.01
	0.00
	0.98

	20
	CH4 Fugitive Emissions from Oil and Gas Operations 
	CH4
	0.01
	0.00
	0.99

	21
	CO2 Emissions from Cement Production 
	CO2
	0.01
	0.00
	0.99

	22
	N2O Emissions from Manure Management 
	N2O
	0.00
	0.00
	0.99

	23
	CO2 from Soda Ash Production
	CO2
	0.00
	0.00
	0.99

	24
	CH4 Emissions from Wastewater Handling 
	CH4
	0.00
	0.00
	1.00

	25
	N2O Emissions from Wastewater Handling 
	N2O
	0.00
	0.00
	1.00

	26
	CH4 Emissions from Industrial Processes - metal production
	CH4
	0.00
	0.00
	1.00

	27
	N2O Emissions from Nitric Acid Production 
	N2O
	0.00
	0.00
	1.00

	28
	Halocarbons
	PFC, HFC

SF6
	0.00
	0.00
	1.00

	29
	CO2 Emissions from Industrial Processes - others
	CO2
	0.00
	0.00
	1.00

	30
	N2O Emissions from Mobile Combustion-road transportation
	N2O
	0.00
	0.00
	1.00

	31
	CH4 Emissions from Agricultural Residue Burning 
	CH4
	0.00
	0.00
	1.00

	32
	CH4 Emissions from Rice Production 
	CH4
	0.00
	0.00
	1.00

	33
	CH4 Emissions from Stationary Combustion 
	CH4
	0.00
	0.00
	1.00

	34
	CO2 from Glass Production
	CO2
	0.00
	0.00
	1.00

	35
	N2O Emissions from Agricultural Residue Burning 
	N2O
	0.00
	0.00
	1.00

	36
	CH4 Emissions from Mobile Combustion-road transportation
	CH4
	0.00
	0.00
	1.00


In addition when using the trend assessment approach, key sources from the level assessment approach are re-arranged. For example the CO2 emissions from Mobile Combustion - Road Transportation go to position 4 from position 2.

The reason for this discrepancy between key sources determined after the two approaches is that the trend assessment approach accounts for additional data on GHG emission values from the related source during the base year (1988).

1.5 Uncertainty Assessment

Part 6 of the Good Practice Guidance contains a detailed analysis of terms and preconditions taken into account while assessing the overall uncertainty of GHG emission data.

As is well known, the overall uncertainty is closely related to the emission sources data uncertainty (fuels, activities, processes and others) and to the emission factors uncertainty.

The uncertainty of the GHG emission sources is defined during data collection and processing. This is a standard procedure applied by the statistical agencies and organizations. Uncertainty is determined by different criteria: statistical subtraction, difference between production, import, export and consumption of fuels in the Energy Balances, expert assessments and others.

The uncertainty of the emission factors depends on the origin of the applied emission factors. If the emission factors result from direct periodical monitoring, the uncertainty is determined after the relevant methodology related to the measuring methods and apparatuses.

If the emission factors used for inventory are published in printed issues (the IPCC Guidelines, the Good Practice Guidance, etc.) the uncertainty assessment is done after the proposed values in the corresponding issue. These are usually generalized results from monitoring and calculations for given countries. If local information on the emission factors is not available, it is recommended to use the proposed typical uncertainty values and ranges for emission factors from the Good Practice Guidance.

The overall uncertainty of the GHG Inventory is determined by combining the emission sources uncertainty and the emission factors uncertainty.

· Two rules are applied in this process:

· Rule А – combination of the uncertainties via summing;

· Rule В – combination of the uncertainties via multiplying.

As the GHG inventories are sums of products of emission sources by emission factors, the above two rules can be used for determining the overall uncertainty of the inventory.

Rules А and В represent the foundation of the Tier 1 method, recommended in the Good Practice Guidance.

The overall uncertainty assessments for the 2002 inventory, as well as the trend uncertainty in relation to the base year (1988) were made after the Tier 1 method, applying the scheme from point 6.3.2 in the Good Practice Guidance. The necessary uncertainties for all the emission sources (key and non-key) and emission factors are presented in Table 1.3. The reported values are taken from the Good Practice Guidance after analyzing the data proposed in it. Data complies with the Bulgarian circumstances where possible, as well as with the data proposed in Appendix 6 A.2 of the Guidance by Great Britain.

Uncertainty of the emission sources and emission factors, by %

Table 1.3

	№
	IPCC Source Categories
	GHG
	Uncertainty %
	Emissions factors

	1
	CO2 Emissions from Stationary Combustion- Energy Industries, Coal 
	CO2
	5
	7

	2
	CO2 Emissions from Mobile Combustion-road transportation
	CO2
	3
	5

	3
	CO2 Emissions from Stationary Combustion – Gas 
	CO2
	5
	5

	4
	CH4 Emissions from Solid Waste Disposal Sites 
	CH4
	20
	100

	5
	CO2 Emissions from Stationary Combustion- Manufacturing Industries, Coal
	CO2
	5
	7

	6
	CO2 Emissions from Stationary Combustion – Oil
	CO2
	5
	5

	7
	N2O Emissions from Stationary Combustion 
	N2O
	5
	200

	8
	CO2 Emissions from Stationary Combustion- Other Sectors, Coal 
	CO2
	5
	7

	9
	CH4 Emissions from Enteric Fermentation in Domestic Livestock 
	CH4
	2
	50

	10
	CH4 Fugitive Emissions from Oil and Gas Operations 
	CH4
	5
	50

	11
	CO2 Emissions from Steel Production
	CO2
	3
	10

	12
	CH4 Fugitive Emissions from Coal Mining and Handling 
	CH4
	10
	200

	13
	Direct N2O Emissions from Agriculture Soils
	N2O
	3
	250

	14
	N2O Emissions from Nitric Acid Production 
	N2O
	10
	200

	15
	CO2 Emissions from Cement Production 
	CO2
	3
	30

	16
	CO2 Emissions from Lime Production
	CO2
	5
	15

	17
	CO2 Emissions from Mobile Combustion-other transportation
	CO2
	5
	5

	18
	N2O Emissions from Animal Production
	N2O
	3
	250

	19
	Indirect N2O Emissions from Agriculture Soils
	N2O
	3
	500

	20
	CH4 Emissions from Manure Management 
	CH4
	2
	50

	21
	CH4 Emissions from Wastewater Handling 
	CH4
	30
	80

	22
	N2O Emissions from Manure Management 
	N2O
	2
	300

	23
	CO2 Emissions from Ammonia Production
	CO2
	5
	20

	24
	N2O Emissions from Wastewater Handling 
	N2O
	30
	100

	25
	CO2 Emissions from Soda Ash Production
	CO2
	5
	20

	26
	CO2 Emissions from Mobile Combustion-Railways
	CO2
	3
	5

	27
	CO2 Emissions from Industrial Processes - others
	CO2
	5
	20

	28
	CH4 Emissions from Rice Production 
	CH4
	25
	80

	29
	CH4 Emissions from Industrial Processes - metal production
	CH4
	5
	20

	30
	CH4 Emissions from Stationary Combustion 
	CH4
	5
	50

	31
	N2O Emissions from Mobile Combustion-road transportation
	N2O
	3
	100

	32
	CH4 Emissions from Agricultural Residue Burning 
	CH4
	25
	50

	33
	CH4 Emissions from Mobile Combustion-road transportation
	CH4
	3
	40

	34
	Halocarbons
	PFC, HFC, SF6
	10
	50

	35
	CO2 Emissions from Glass Production
	CO2
	5
	20

	36
	N2O Emissions from Agricultural Residue Burning 
	N2O
	25
	200


In current inventory were modified some of the uncertainties in compliance with the recommendations of the In Country Review held in Sofia (1-5 September 2003).

In Table1.4 are presented the uncertainties used in previous and present inventories. Only the emission factors’ uncertainties were changed. Some uncertainties increase ten times.

The uncertainties used in previous and present (2002) inventories, %

Table 1.4

	IPCC Sources
	GHG
	Uncertainties

of the Emissions factors

2001
	Uncertainties

of the Emissions factors

2002

	Solid Waste Disposal Sites 
	CH4
	60
	100

	Stationary Combustion
	N2O
	100
	200

	Enteric Fermentation in Domestic Livestock
	CH4
	30
	50

	Fugitive Emissions from Oil and Gas Operations 
	CH4
	25
	50

	Direct N2O Emissions from Agriculture Soils
	N2O
	25
	250

	Emissions from Animal Production
	N2O
	25
	250

	Indirect N2O Emissions from Agriculture Soils
	N2O
	50
	500

	Manure Management
	CH4
	30
	50

	Manure Management
	N2O
	100
	300

	Rice Production
	CH4
	40
	80


In Table 1.5 are presented the calculated uncertainties of: overall national GHG emissions for the year 2002 and overall emission trend related to the base inventory year.

Uncertainty of the GHG emissions, by %

Table 1.5

	Uncertainty
	No-changed uncertainty 

2002
	New 

uncertainty

2002

	Uncertainty of the overall emissions of GHG
	8.596
	13.998

	Total uncertainty of the overall emissions trend of GHG
	1.914
	2.263


1.6 General Assessment
The current GHG Inventory Report (Submission 2004) presents the emissions for the year 2002. 

The overall trend to decrease and stabilization of emissions during the period 1997 – 2002 together with the considerable growth of GDP reveals the completion of economy restructuring and the decrease of the energy intensity of GDP. The implementation of polices and measures for limiting the GHG emissions (including liberalization of fuel prices and cutting the subsidies) resulted in decrease of GHG emissions per unit of GDP by nearly 35 %.

The requirements of the Good Practice Guidance were accounted for during the elaboration of Inventory 2002. Some revised parameters data and emission factors compared to the preceding inventories were also reflect.

The emissions for the period 1988 – 2001 were recalculated. The present recalculation revealed decrease of the country’s emissions to the level of 1.3 - 2 % compared to the Submission 2003.

The key sources of GHG emissions were reviewed and profoundly analyzed. The comparison between the emissions volumes in the year 2002 reveals the state of economy and fuel consumption for energy in the households and other non-producing branches. The non-key sources that have great importance within the particular sectors of economy were analyzed as well.

The GHG emissions from the Energy sector were calculated by both the Reference and Sectoral approaches. The results obtained by these two approaches differ by 4.6 % for the year 2002.

The emissions trends for the period 1988 – 2002 were presented in CO2 Eq. for easier analysis changes in GHG emissions both at sectoral and national level.

An Uncertainty assessment of the GHG inventory was made as well by the methodology of the Good Practice Guidance. The necessary uncertainty values for emissions sources and emission factors were determined based on expert assessments from this Guidance. Data provided in it is conformed, where possible, with the Bulgarian circumstances and to the proposed default data for some basic processes and activities. Some uncertainties were overestimated according recommendations of the experts from UNFCCC Secretariat during the In Country Inventory Review of Submission 2003 which took place in September 2003.

For the first time the GHG inventory changes in emissions of SOx and CO2 because of the introduction of desulphurization facilities in Thermal Power Plant Maritza East 2 were reviewed. The new CO2 source – the desulphurization process is added in Industrial Processes sector. The decrease of SOx emissions from desulphurization is accounted in Energy sector.
The GHG inventory is prepared in CRF tables in compliance with the UNFCCC Secretariat requirements. The Summary tables for the year 2002 are presented in Annex I.

Chapter 2. Overall GHG Emission Trends

2.1 Summary of Emission Trends

The GHG emission inventory for the year 2002 revealed that the overall GHG emissions expressed in CO2 Eq. are 62 428.51 Gg not taking into account the sequestration in sector Land-Use Change and Forestry (LUCF). The net emissions (including the sequestration from LUCF) are 54 110.44 Gg for the year 2002.

2.2 Emissions Trends by Gas

Table 2.1 represents the emission trends of the basic GHGs, the overall emissions (not taking into account the LUCF) and the relative share of the overall emissions to the emissions from the base year 1988 (referred to as 100 %).

Aggregated GHG emissions (without Forestry), Gg, CO2 Eq.

Table 2.1

	GHGs/ year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	CO2
	102 519
	82 808
	65 273
	58 747
	61 108
	58 279
	61 341

	CH4
	24 441
	25 584
	24 986
	23 626
	21 238
	15 395
	16 146

	N2O
	14 861
	13 682
	11 327
	9 197
	8 046
	7 743
	8 406

	HFCs
	0
	0
	0
	0
	0
	0
	3

	PFCs
	0
	0
	0
	0
	0
	0
	47

	SF6
	0
	0
	0
	0
	0
	0
	0

	TOTAL
	141 821
	122 074
	101 587
	91 570
	90 392
	81 417
	85 942

	Compared to 1988. %
	100
	86
	72
	65
	64
	57
	61


	GHGs/ year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	CO2
	59 743
	57 910
	51 603
	47 888
	46 690
	48 914
	46 755

	CH4
	15 042
	12 802
	11 751
	10 092
	10 165
	9 370
	9 376

	N2O
	8 177
	7 742
	6 608
	6 223
	6 722
	6 624
	6 275

	HFCs
	0
	0
	0
	0
	0
	0
	0

	PFCs
	46
	37
	69
	44
	33
	16
	21

	SF6
	0
	0
	0
	0
	1
	1
	1

	TOTAL
	83 008
	78 491
	70 032
	64 246
	63 611
	64 926
	62 429

	Compared to 1988. %
	59
	55
	49
	45
	45
	46
	44


The analysis of Table 2.1 reveals that in 2002 the CO2 emissions form the largest share of 75 %; the CH4 emissions are second with 15 %, and the N2O emissions with a 10 % share stand in the third place.

Figure 2.1 presents the trend of the overall emissions during the period 1988 – 2002.
Figure 2.1
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Figure 2.2 represents the GHG (CO2, CH4 and N2O) emission trends and the aggregated GHG emission trend (including HFCs, PFCs and SF6) in CO2 Eq.

Figure 2.2
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There can be seen that in the year 2002 were registered the least overall GHG emissions CO2 Eq. since 1988. The emissions for the year 2002 are 44 % in comparison to the base year (1988) emissions. An emission decrease by 56 % compared to the base year was registered. 

2.3 Emissions Trends by Sectors
In Table 2.2 are presented the aggregated emissions by sectors for the period 1988 – 2002 in CO2 Eq. The CO2 quantities sequestrated in forests are given there.

Aggregated GHG emissions by sectors, Gg CO2 Eq.
Table 2.2

	Sectors/year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	Energy
	104 260
	84 207
	67 793
	61 651
	63 844
	60 192
	63 106

	Industrial Processes
	10 311
	9 179
	6 268
	5 273
	5 116
	6 022
	7 396

	Agriculture
	13 201
	12 962
	11 257
	8 668
	6 879
	5 967
	5 834

	LUCF
	-4 657
	-5 800
	-7 880
	-7 636
	-7 022
	-6 975
	-7 519

	Waste 
	14 048
	15 726
	16 268
	15 978
	14 553
	9 236
	9 607

	Total, without Forestry
	141 821
	122 074
	101 587
	91 570
	90 392
	81 417
	85 942


	Sectors/year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Energy
	61 604
	59 511
	54 026
	49 341
	48 053
	50 435
	48 132

	Industrial Processes
	7 274
	6 564
	4 587
	4 616
	5 447
	5 366
	4 861

	Agriculture
	5 502
	5 270
	5 198
	5 278
	5 116
	4 304
	4 640

	LUCF
	-7 190
	-5 852
	-6 233
	-6 608
	-8 976
	-9 467
	-8 318

	Waste 
	8 628
	7 146
	6 220
	5 011
	4 978
	4 827
	4 794

	Total, without Forestry
	83 008
	78 491
	70 032
	64 246
	63 594
	64 932
	62 429


In Figure 2.3 are presented the same GHG emissions by sectors, in compliance with the IPCC classification.

Figure 2.3
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The analyses of Table 2.2 and Figure 2.3 show that the Energy sector forms the largest share of the overall emissions for the year 2002, 77 %. Second in share for the year 2002 is the Industrial Processes sector, and in the third place stands sector Waste.
In Table 2.3 are presented shares of the overall GHG emissions by sectors for the period 1988 – 2002. The percentage was calculated out of the overall emissions without taking into account the СO2 sequestration.

Contribution of sectors in the aggregated emissions, %
Table 2.3

	Sectors/year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	Energy
	73.52
	68.98
	66.73
	67.33
	70.63
	73.93
	73.43

	Industrial Processes
	7.27
	7.52
	6.17
	5.76
	5.66
	7.40
	8.61

	Agriculture
	9.31
	10.62
	11.08
	9.47
	7.61
	7.33
	6.79

	LUCF
	-3.28
	-4.75
	-7.76
	-8.34
	-7.77
	-8.57
	-8.75

	Waste
	9.91
	12.88
	16.01
	17.45
	16.10
	11.34
	11.18


	Sectors/year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Energy
	74.21
	75.82
	77.15
	76.80
	75.56
	77.67
	77.10

	Industrial Processes
	8.76
	8.36
	6.55
	7.19
	8.57
	8.26
	7.79

	Agriculture
	6.63
	6.71
	7.42
	8.21
	8.04
	6.63
	7.43

	LUCF
	-8.66
	-7.46
	-8.90
	-10.28
	-14.11
	-14.58
	-13.32

	Waste
	10.39
	9.10
	8.88
	7.80
	7.83
	7.43
	7.68


2.4 General Assessment of the National GHG Trends Indicators

 Bulgarian 1988 – 2002 GHG emission trends reflect the main trends in the economic developments of the country. The period is characterized by a process of transition to the market economy, restructuring of the economy, removal of subsidies and stable decrease of the production of energy intensive industries at the expense of the not energy intensive ones.

As a result of the structural changes the share of Industry in the GDP has decreased from 61 % in 1987 to 29 % in 2002, while the share of services has increased from 22 % to 50 %. The trends of the GDP, GHG emissions, primary energy consumption (PEC) and final energy consumption (FEC)
 are given in the Figure 2.4. 
The structural changes of the economy have resulted in a decrease of the final energy consumption by about 55 %. The final energy consumption per unit GDP has decreased by 42%.

The primary energy demand has decreased by 45 % only, and the primary energy consumption per unit GDP decreased by 28 % only. The analysis of the primary and final energy consumption shows that the main reasons for the not so sharp decrease of the primary energy consumption are that in 1988 Bulgaria imported 4.2 TWh electricity from the former Soviet Union, while in 2001 it exported about 7 TWh electricity to the neighboring countries. The 11.2 TWh electricity production releases more than 12 million ton CO2. This quantity would equalize the primary and final energy demand decrease. 
The figure shows a sustainable decrease of the Final and the Primary energy consumption during the period 1988 – 2002 as well as of the resulting GHG emissions. The reason for decrease of emissions during the period 1988 – 1997 is the overall trend towards decrease of FEC, PEC and GDP. After 1997 a growth of GDP is registered in contrast to the overall trend towards decrease of FEC, PEC and the GHG emissions. This process is well distinguished during the period 1999 – 2002.
Figure 2.4
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Three indices - GHG intensity of GDP, PEC, and FEC are presented in Figure 2.5. The decrease of GHG (or carbon) intensity of the GDP and PEC is obvious. 
Figure 2.5
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The GHG intensity of GDP has decreased to the level of about 53 % of that in 1988, and the GHG intensity of the primary energy consumption decreased to the level of 81 % (by 19 %).
During the period 1988 – 2002 the GHG/FEC index remained relatively constant within the range from 0.947 to 1.140 and in 2002 the GHG/FEC index equals 0.97. That is to say that the GHG intensity of the final consumption is almost not affected, because there were very few fuel switch measures in the final energy consumption were implemented. 

The GHG emissions per unit of GDP from GHG/GDP considerable decrease (by about 50 %) reflect significant changes that have taken place in the energy and industry of the country.

During the period after 1997 a National Climate Change Action Plan was developed and the state policy followed its basic principles of transition to the market economy, restructuring of the economy, removal of subsidies. 
In 2002 Bulgaria has achieved 79 million ton GHG emission reduction (about 56 %) compared to the base 1988 year. The main drivers of the reduction were 

· Governmental policies and measures for transition to the market economy, restructuring of industry, privatization and liberalization

· Energy policy towards liberalization of the energy market and removal of subsidies. 

· Decrease of the population

· Decrease of the GDP

The GHG emission intensity of the Bulgarian economy decreased by 46 % from 3.63 kg CO2 Eq. /BGN (2002) in 1988 to 1.95 kg CO2 Eq./BGN(2002) in 2002. 

The accounted emission reduction of 79 million ton results from two factors:

· GDP decrease - 26 million ton (33 %), and

· Implemented policies and measures for GHG emissions reduction – 53 million ton (67 %).
Chapter 3. Energy

3.1 Methodology and Trends

In accordance to the IPCC classification, the Energy sector comprises of emissions resulting from end - use fuel combustion. In this sector are also included the fugitive emissions from extraction, transmission and distribution of solid, liquid and gaseous fuels.

The Energy sector in Bulgaria has key position in the national economy. It is the source of over 77 % of the aggregated GHG emissions for the last inventory 2002. The CO2 emissions form the largest share of the aggregated emissions - 89 %. CO2 emissions are calculated following two methods:

· “Top - down” (Reference approach) which uses the apparent fuel consumption taking into account the carbon flows into and out of the country;

· “Bottom - up” (Sectoral approach) which deals with the fuel consumption by sectors, sources and technology types that emit GHGs.

The emissions from fuel combustion calculated following the sectoral approach, are divided in categories according to the Energy sector structure (after IPCC) and reported in the following sub-sectors:

· Energy industries;

· Manufacturing industries and construction;

· Transport;

· Other sectors (Service, Residential, Agriculture and Forestry);

· Other;

In Figure 3.1 are presented the CO2 emission trends of the above sub-sectors for the period 1988 - 2002.

Figure 3.1
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The analyses of Figure 3.1 show that the Energy industries have the largest share - over 62 % of the overall emissions in this sector. In the last year this share decreased. The reason for that is the increased operation of 1 and 2 units of NPP Kozloduy because of its decommissioning.

The trend of Transport sector shows slight fluctuations, coinciding both from variations of liquid fuel prices and from restructuring and renovation of the vehicles. In 2002 the Transport has the 15 % from the overall emissions in Energy sector.

The overall trend of Other Sectors category (Services, Residential, Agriculture and Forestry) varies as well. The decrease from 1998 up to last years was overcome in 2002.

3.2 CO2 Emissions, Reference Approach

The reference approach is a method for determining the CO2 emissions from combustion by using limited input data volume. It requires the apparent fuel consumption in the country as well as the emission factors for CO2 emissions from fuel combustion.

First step in the Reference approach is calculating the apparent fuel consumption. This is done using the following formula:

Apparent Consumption = Production + Imports – Exports – International Bunkering – Stock Change

In the above equation each fuel is presented in natural fuel units (tons, m3, etc.) from the Energy Balance. The conversion to energy units - TJ is done using conversion factors provided in the IPCC Guidelines. A local conversion factor is applied only for local lignite coal.

In the second step the CO2 emissions are calculated by applying the emission factors provided in the IPCC Guidelines. A local emission factor is applied only for local lignite coal.

Country specific emission factors were used for comparative estimation of CO2 emissions. The difference tends to vary within 3 %. For the purpose of comparability only the CO2 emissions for the default values of conversion factors and emission factors from the Reference approach are presented in the CRF.

Third step in this approach is correction of the overall CO2 emissions by excluding emissions from fuels used as feedstock and for non-energy use. These emissions are estimated using the same conversion and emission factors as for fuels used for energy.

The application of reference approach in 2002 inventory does not differ from the methodology recommended in the IPCC Guidelines. The fuels for non-energy use, which are given in the Energy Balance of the country, were added in the relevant CRF tables.

In Table 3.1 are presented the CO2 emissions from the Energy sector estimated both by the Reference and the Sectoral approach. The difference between these two approaches varies within 4.6-5 % for the last three years under inventory.

CO2 Emissions from Fuel Combustion Activities, Gg

Table 3.1

	year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	Reference Approach
	91688
	72784
	60450
	56589
	61159
	56697
	58565

	Sectoral Approach
	94673
	75942
	60674
	54839
	57173
	53659
	55986

	difference, %
	-3.15
	-4.16
	-0.37
	3.19
	6.97
	5.66
	4.61


	year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Reference Approach
	56859
	55262
	51344
	45144
	44764
	47268
	45012

	Sectoral Approach
	54541
	53067
	48113
	44104
	42649
	44917
	43052

	difference, %
	4.25
	4.14
	6.72
	2.36
	4.96
	5.23
	4.55


The above differences are mainly due to:

· Differences in the methodological approach;

· Different quantities of consumed fuels, including not taking into account the losses during fuel transformation in the sectoral approach; not accounting for the emissions from non-energy fuel use in the sectoral approach, etc.;

· Different conversion factors for fuel conversion from natural units to energy units;

· Different emission factors for different combustion technologies used in the sectoral approach.

3.3 GHG Emissions, Sectoral Approach

The Sectoral (“bottom - up”) approach for estimation of GHG emissions requires a substantial amount of information for the emission sources (fuel types, processes, technologies and others) and the emission factors.

The GHG emissions from fuel combustion derive from two type emission sources – stationary and mobile.

The stationary emission sources include fuel combustion in the processes and technologies of energy production and transformation, of secondary fuel production (coke, briquettes, coke gas, blast gas and others), as well as of end - use in Industry, Services, Agriculture and Residential sector.

The mobile emission sources include processes and technologies of fuel combustion in Transport and in agricultural and construction motor vehicles.

Stationary and mobile sources are grouped in sub-categories in accordance with the IPCC requirements, reflected in the CRF (see point 3.1). The GHG emissions are estimated by grouping the different fuel types into 5 categories - liquid, solid, gaseous, biomass and others.

Due to great differences in the parameters of combustion processes, the separate sub-categories of the Energy sector are organized in groups that form the structure of the CRF.

Thus for example the Energy Industries category (sub-sector) comprises of the following groups:

· Public Electricity and Heat Production;

· Petroleum Refining;

· Manufacture of Solid fuels and Other Energy Industries.

In sub-sector Processing Industries and Construction are included the following groups:

· Iron and Steel;

· Non-Ferrous Metals;

· Chemicals;

· Pulp, Paper and Print;

· Food Processing, Beverages and Tobacco;

· Others.

In the Other group are included Machine Building, Electrical Engineering, Light Industry and Industrial TPPs for cogeneration of electricity and thermal energy. The fuels used for thermal energy for own needs are included in the relevant sub-sector.

The Transport sub-sector includes Civil Aviation, Road Transportation, river and sea Navigation and other Transportation.

In the GHG inventory in Other Transportation group are included such emissions sources from Agriculture and Construction as agricultural machinery for soil cultivation, timbering machines, building machines, etc.

In Other sectors sub-sector are included:

· Commercial/Institutional;

· Residential;

· Agriculture and Forestry

Sub-sector Other is formed to describe activities and emission sources that are not included in the above categories.

The Energy sector also includes two sub-sectors related to fugitive emissions from fuels. These are:

· Fugitive emissions from coal mining

· Fugitive emissions from production and distribution of liquid fuels and natural gas.

The so formed structure of the GHG emission sources in the Energy sector serves as the base for determining the key sources in the GHG inventory.

The base data source for fuel consumption in the Energy sector is the National Energy Balance. It comprises all the primary and secondary fuels combusted for energy and for non-energy use.

Fuel conversion from natural units to energy units is done by country specific conversion factors. Data base for the annual GHG inventory includes both natural and energy units, by means of which are determined the current conversion factors. These factors are elements of the input data control system. The GHG emissions are estimated after the following base equation:

Emissions = ((EFabc * Sourceabc),
where: EF – emission factor [kg/TJ]

Source = Energy flow [TJ]

a – fuel type

b – sector type (sub-sector or group)

c – technology type

As seen in the equation above, the emission factor depends on three parameters that are related to the de-aggregation level in GHG emissions assessment. The quantitative and qualitative assessments of the type of fuel, source and combustion technology also influence the emission factors.

Aggregated emission factors are applied in the elaboration of the 2002 inventory, as well as in the previous inventories.

The aggregation level for Energy Industries sub-sector is by fuel type and the power plant type – condensing, thermal or district heating. The general emission factors for basic GHGs - CO2, CH4 and N2O and for GHG–precursors (CO, NOx and NMVOC), and SOx are based on country specific data and on data provided in the IPCC Guidelines. At the end of 2002 was introduced flue gas desulphurization in TPP Maritza East 2. SOx emissions were decrease as a result of desulphurization. Thereby, aggregated SOx emission factor for local ignites combustion in condensing power plants were decrease.

The aggregation level in sub-sector Manufacturing and Construction is mainly by fuel type, and in some cases – the combustion technology type.

In the Transport category the aggregation level is by fuel type, vehicle type and dimensions (the engine volume for automobiles and the loading capacity for trucks). In this case the emission factors are expressed not in energy units, but in natural units, i.e. g/kg of fuel. This does not concern LPG because there are no fixed emission factors of this type. The emission factor for LPG is expressed in energy units (GJ).

In Table 3.2 are presented the GHG emissions from mobile sources for the period 1988 - 2002. The emissions of GHG–precursors from this category which have the largest share of the overall emissions within the entire Energy sector are also presented there.

GHG Emissions from Mobile Sources, Gg

Table 3.2

	year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	CO2
	12639
	10864
	6525
	6435
	7444
	6547
	6845

	CH4
	3
	3
	1
	2
	2
	2
	2

	N2O
	0
	0
	0
	0
	0
	0
	0

	NOx
	98
	98
	58
	52
	56
	49
	49

	CO
	460
	435
	216
	260
	304
	297
	328

	NMVOCs
	67
	66
	34
	39
	46
	44
	48


	year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	CO2
	6306
	5315
	6475
	6212
	5881
	6014
	6317

	CH4
	2
	1
	1
	1
	1
	1
	1

	N2O
	0
	0
	0
	0
	0
	0
	0

	NOx
	47
	42
	46
	43
	41
	40
	42

	CO
	279
	195
	234
	229
	198
	172
	185

	NMVOCs
	42
	31
	38
	36
	32
	28
	30


In the Other Sectors category the aggregation level is by fuel type and combustion technology in the relevant group (Commercial, Residential, and Agriculture). The applied emission factors are a combination of the values provided in the IPCC Guidelines and country specific values resulting from measurements and statistical calculations.

The estimation of the CH4 fugitive emissions is conducted after the Tier 1 approach of the IPCC Guidelines. The average emission factors recommended for East-European countries are applied.

The basic share of fugitive emission from coal mining is released in open mining, which appears to be the way in which local lignite coal is extracted.

Fugitive emissions from production and transportation of oil and natural gas are released in:

· Extraction of oil and natural gas;

· Supplying, transportation and refining of petroleum;

· Transmission and distribution of natural gas.

In the 2002 inventory are applied emission factors from the IPCC Guidelines, taking into account the geographical region (the former USSR and Eastern Europe in this case). The applied values are means from the IPCC default ranges.

The different emission factors for fugitive emission from the national gas - transmission network, and the gas - distribution networks in the Industrial, Commercial and Residential sectors were also taken into consideration.

The relevant quantities of natural gas transmitted and distributed in the country are taken out from the National Energy Balance.

In Table 3.3 are presented the CH4 fugitive emissions for the period 1988 - 2002.

CH4 Fugitive Emissions, Gg

Table 3.3

	year
	1988
	1990
	1991
	1992
	1993
	1994
	1995

	Coal Mining
	92
	76
	65
	72
	71
	67
	69

	Oil and Natural Gas
	133
	139
	120
	105
	100
	102
	122

	Total
	225
	215
	185
	177
	171
	169
	191


	year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Coal Mining
	67
	61
	64
	56
	57
	58
	58

	Oil and Natural Gas
	124
	99
	88
	73
	83
	76
	66

	Total
	191
	160
	152
	129
	140
	134
	125


The fugitive emissions were reduced by 6.76 %. Emissions from petroleum products and natural gas were reduced by 12.9 % compared to data from the National Inventory Report from 2001. Emissions from Coal mining are increased by 1.37 % 

3.4 Key GHG Emission Sources

3.4.1 Stationary Combustion Processes, Energy Industries, Coal, CO2
The stationary coal combustion processes in the Energy Industries (Public Electricity and Heat Production, Petroleum Refining, Manufacture of Solid Fuels and Other Energy Industries) are the largest GHG emission source in Bulgaria. In the year 2002 this source has emitted 23 169 Gg CO2 that constitute 37 % of the overall GHG emissions expressed in CO2 Eq.

This source comprises of the basic energy generating capacities in Bulgaria, burning coal for electricity and thermal energy production. In general these are local coal with low caloricity and high ash and sulphur contents. The CO2 emissions were estimated after the Tier 3 approach using data reported in the National Energy Balance by NSI. As a result of measurements and analytic calculations in power plants from the Maritza East complex (operating on local lignite coal) were obtained some country specific emission factors applied in this approach. These emission factors were aggregated to the level of fuel type and power plant types (condense, district heating, auto producing and thermal). The decrease of CO2 emissions about 1 % for 2002 is due to decreased quantity of coal combustion for heat and electricity generation. If nothing else is indicated here and everywhere in the presentation the percent variations of GHG emissions are compared to emissions in 2001.

3.4.2 Mobile Combustion, Road Transportation, CO2
The CO2 emissions from Road Transportation constitute over 87 % of the CO2 emissions for the entire Transport sub-sector. In the year 2002 their volume was 5 483.61 Gg. These volumes equal to 9 % of the overall GHG emissions expressed in CO2 Eq.

The recorded increase of the emissions from this source is by about 5.7 % for the year 2002. This is a result from change in the consumption of fuels by type - gasoline, diesel and LPG. The consumption of gasoline has dropped by 7.5 %, and the consumptions of diesel and LPG have increased by 1.5 % and 15 % respectively, expressed in energy units TJ.

The CO2 emissions were calculated according to the reported fuel consumption in the Energy Balances. The consumed fuels are apportioned for different vehicle types - cars, buses and trucks. The apportionment is made by the number of vehicles, engine volume, loading capacity and the mileage. Data for the number of vehicles is provided by the Road Control Department within the Ministry of Internal Affairs (MIA).

The emissions are estimated after the Tier 2 method with emission factors depending on the engine volume, loading capacity and the fuel type (gasoline or diesel). The emission factors are based on measurements and studies of the vehicles in the country. The characteristic features of these vehicles have not changed significantly since the last GHG inventory, 2001. The indices are nearly the same: high average age of the cars, high portion of old cars (Lada, Moskvich, Trabant and others, significant number of the imported second - hand cars, relatively small share of the imported new cars.

3.4.3 Stationary Combustion Processes, Natural Gas, CO2
This source includes the CO2 emissions from combustion of natural gas throughout the entire Energy sector except Transport.

In the year 2002 this source emitted 4 466 Gg CO2. These volumes form 7 % from the annual overall GHG emissions expressed in CO2 Eq.

The emissions from Energy Industries and Manufacturing Industries and Construction are almost equal. Their decrease by 6 % in the year 2002 reflects the drop of natural gas consumption in industry due to decreased industrial production and the coinciding decrease of electricity and thermal energy in auto-generation power plants and industrial boilers.

The consumed natural gas volumes are presented in the National Energy Balance for the year 2002.

The used emission factors are aggregated to energy source type and fuel type for combustion processes in the Manufacturing Industry, Residential, Commercial category, Agriculture and other sub-sectors.

3.4.4 Stationary Combustion Processes, Manufacturing Industries, Coal, CO2
This source includes the CO2 emission from the Manufacturing Industries and Construction in burning coal, secondary solid fuels (coke and briquettes) and derivative gases in Iron and Steel sub-sector (coke gas and blast gas). The derivative gases are combusted mainly in the industrial power plants (auto producers). In the year 2002 the CO2 emissions from this sources were 3 994 Gg CO2, 6 % of the overall GHG emissions. There is a 9 % growth of the emissions compared to those in the year 2001.

The emission growth in 2002 is due to increased consumption of solid fuels and derivative gases in the sub-sector with the exception of Iron and Steel Production.

The consumed solid fuels quantities are reported in the National Energy Balance for the year 2002. The emission factors are based on experimental and analytical data with regard to the IPCC Guidelines recommendations.

3.4.5 Stationary Combustion Processes, Liquid Fuels, CO2
This source includes the CO2 emissions from combustion of liquid fuels in stationary combustion processes within the entire Energy sector.

In the year 2002 this source emitted 3 626 Gg CO2. This volume form 6 % of the overall GHG emissions expressed in CO2 Eq. The decrease of the CO2 emissions in 2002 by about 9 % is due to the decreased consumption of liquid fuels in the Manufacturing Industries – Others by11 %, in the Commercial sub-sector by 38 %, and in the Agriculture by 8 %. The above decrease is somewhat compensated by 15 % increase of the consumption of liquid fuels in the Manufacture of solid fuels and other energy industries.

The consumed liquid fuels are reported in the National Energy Balance for the year 2002. The emissions are estimated by applying the Tier 2 method as well as emission factors, specified after the proposed technology type default values in the IPCC Guidelines.

3.4.6 Stationary Combustion Processes, N2O

This source includes the N2O emissions, expressed in CO2 Eq., released from stationary combustion processes in the Energy sector. In the year 2002 the N2O emissions were 2 362 Gg CO2 Eq. This volume constitutes 4 % of the overall GHG emissions. In the year 2002 there was a 9 % decrease of the emissions compared to the year 2001. This decrease was mainly due to the decreased consumption of solid and liquid fuels by 10 % and 12 % correspondingly.

The fuel quantities are reported in the National Energy Balance for the year 2002, and the emission factors are based on the country specific circumstances – fuel types and combustion technologies.

3.4.7 Stationary Combustion Processes, Other Sectors, Coal, CO2
This emission source comprises the stationary combustion processes in Other Sectors sub-sector. The CO2 emissions result from combustion of coal and briquettes mainly in the Residential group of this category.

The CO2 emissions in the year 2002 were 1 480 Gg, 2 % of the overall GHG emissions, expressed in CO2 Eq. The increase of CO2 emissions from this source is by 74 % and reflects the identical increase of coal and briquettes consumption expressed in energy units.

The consumed fuels are reported in the National Energy Balance. The emission factors are based mainly on the chemical composition of fuels that determines the released CO2.

3.4.8 Mobile Combustion Processes, Other Transportation, CO2
This emission source comprises of mobile emission sources used in Agriculture and Construction as driving force (tractors, bulldozers, road construction machines etc.). These mobile sources are united under the name “off-road” vehicles and the emissions from liquid fuel combustion (generally diesel) are summed in the Transport sub-sector. In the year 2002 the CO2 emissions from this source were 688 Gg CO2 thus forming 1 % of the overall GHG emissions expressed in CO2 Eq.

In the year 2002 there was about 2 % decrease of the emissions which results from the decreased diesel consumption both in Agriculture and Construction.

The quantities of consumed fuels are estimated by modifying data for end - use of diesel from the Energy Balance in compliance with the empirical dependences resulting from methodology for estimation of the emissions from mobile sources.

The emissions factors are applied taking into account both vehicle and fuel type. The vehicle types are aggregated to agricultural machines, building machines and railway transportation machines.

3.4.9 Fugitive Emissions from Extraction, Processing, Transportation and Distribution of Petroleum and Natural Gas, CH4
This source includes the fugitive emissions of CH4 from systems for extraction, processing, transmission and distribution of petroleum and natural gas. The CH4 emissions expressed in CO2 Eq. were 1 395 Gg in the year 2002 or 2 % of the overall GHG emissions. In 2002 emissions decreased by about 13 % compared to the year 2001 due to decreased import of natural gas. Petroleum and natural gas extracted in Bulgaria cover less than 1 % of the consumption.

The CH4 emissions are estimated using the default emission factors provided in the IPCC Guidelines. Medial values of the range proposed for Eastern Europe and Former USSR region are accepted. The fugitive emissions are calculated after the Tier 1 method. The data (aggregated to national level) for crude oil and natural gas are taken from the National Energy Balance for the year 2002. In these balances are reported both the volumes of imported crude oil and of crude oil processed in refineries.

The volumes of natural gas imported and transmitted throughout the National gas transmission network are also reported in the National Energy Balance.

The fugitive emissions from the gas-distribution and supply systems are determined by means of the natural gas volumes reported in section Energy End-Use of the National Energy Balance.

3.4.10 Fugitive Emissions from Coal Mining, CH4
This section includes CH4 fugitive emissions from coal mining. In Bulgaria coal is extracted both in underground and in open-field mines. The basic local energy source – lignite coal – is extracted in surface mines. Brown, black, and anthracite coal are extracted in underground mines.

The CH4 fugitive emissions in the year 2002 were 1 228 Gg CO2 Eq., or 2 % of the overall GHG emissions expressed in CO2 Eq. The extraction of lignite and more calorific coal in the year 2002 grew insignificantly compared to the year 2001. Therefore the emission growth is very small – about 1 %. The absolute emissions values by source type are determined after the Tier 1 method applying default emission factors from the IPCC Guidelines. The emission factors for underground and surface mining differ considerably. If expressed in m3 CH4 /t coal mined, the emission factors for underground mining are 10 times higher.

Medial values from the IPCC Guidelines range were chosen, taking into account that the average depth of the underground mines is more than 400 m, and of the surface mines – over 25 m.

The CH4 fugitive emissions from underground mining constitute about 65.5 % of the emissions from this source, though the coal mined this way equals 11 % of the total coal extracted in the country (expressed in natural (mass) units – tons).

3.5 Non-key GHG Emission Sources

The non-key emission sources from the Energy sector are reported at the end of the GHG emission sources list. Their values are 1-2 magnitudes smaller than those of the key sources. The emissions from each of the non-key sources have absolute share less than 0.2 % of the overall GHG emissions each.

3.5.1 Mobile Combustion Processes, Railway Transport, CO2
The CO2 emissions from this source were 97 Gg. The applied emission factors do not take into account the engine types and volumes, but only the fuel type (diesel in this case).

The diesel consumed in railway transport is reported in the National Energy Balance.

3.5.2 Stationary Combustion Processes, CH4
This source includes the CH4 emissions from all the sub-sectors of the Energy sector except the Transport sub-sector. In the year 2002 were emitted 33 Gg CH4 expressed in CO2 Eq.

Data for fuel consumption are picked from the Energy Balance and the emissions factors are determined taking into account the country specific circumstances and combustion technologies.

3.5.3 Mobile Combustion Processes, Road Transportation, N2O

The N2O emissions from this source were 29 Gg in the year 2002 expressed in CO2 Eq. Data for the consumed fuels (gasoline, diesel and LPG) are reported in the National Energy Balance, and the emission factors are determined according to vehicle size and type, as well as fuel type.

3.5.4 Mobile Combustion Processes, Road Transportation, CH4
The CH4 emissions from this source were 23 Gg expressed in CO2 Eq.

The consumed fuel quantities (gasoline, diesel and LPG) are reported in the National Energy Balance and the emission factors are determined after the type and size of the vehicles, as well as the fuel type.

3.6 International Bunkers

According with the IPCC approach all fuels combusted for international transportation are classified in category International Bunkers and are not accounted in aggregated fuel consumption of the country.

GHG emissions from fuel combustion for international transportation are determined following the methodology proposed in IPCC Guidelines – Section Mobile Combustion of the Energy sector. GHG emissions from this source are not included in the aggregated country emissions. In CRF Tables they are reported separately.

In compliance with the IPCC Guidelines the emissions from International bunkers are separated in two categories in the Bulgaria Inventory:

· GHG emissions from international marine;

· GHG emissions from international aviation.

Data for GHG emissions calculation are indicated in the National Energy Balance. Quantities of fuels used in marine and aviation are presented there. The data for aviation are not separated between domestic and international flights. Because of that the fuels for international aviation are determined based on an expert estimate.

The International transportation emission sources emit main GHGs – CO2, CH4 N2O, and GHG-precursors – NO, CO, NMVOCs, and SOx. The GHG emissions were estimated by Tier 1 method with the emission factors determined on the base of the experimental and analytical studies accounting country specific conditions (type and size of ships and airplanes, value of cargo, destinations and etc.).

The total GHG emissions from international bunkers were 738.74Gg CO2 Eq. in the year 2002. The aviation emitted 54 % and the marine transportation - 46 % of the overall GHG emissions.

In the year 2002 GHG-precursors were emitted: NOx – 8.72 Gg, CO – 2.91 Gg, NMVOCs – 0.62 Gg, and SO2 – 0.75 Gg.

The increases of the emissions of main GHG and of GHG-precursors compared to the year 2001 are respectively by about 5 % and 8 %.
Chapter 4. Industrial Processes

4.1 Methodology and Trends

The GHG emissions from sector Industrial Processes are released as a result of technological processes for manufacturing and/or consumption of material goods, as well as of commercial activities (dry cleaning, dying and others). These emissions are referred to as “non-combustion” because they do not derive from combustion processes.

The emissions from Industrial processes comprise of all the main GHGs and GHG-precursors.

Please note that the NMVOCs emissions from activities like dry-cleaning, dying, and solvent use have considerable volumes and are classified in a separate sector called Solvent and Other Product Use as recommended in the IPCC Guidelines.

The GHG emissions from Industrial processes are grouped in the following sub-sectors (categories):

· Mineral products;

· Chemical industry;

· Metal production;

· Other production;

· Production of halocarbons (HFCs, PFCs) and SF6;

· Consumption of halocarbons and SF6;

· Other.

In Other Production category are included the emissions from group Food and Drink and group Pulp and Paper.

The emissions of halocarbons and sulphur hexafluoride (SF6) are classified in two separate sub-sectors due to their great variety and very high Global Warming Potential (GWP).

During the preparation of the inventory for the year 2002 (and for some previous years) some problems related to data confidentiality occurred. It turned out that the indices and data necessary for estimation of the GHG emissions could not be obtained due to confidentiality of some processes and technologies. Therefore in the Inventory-2002 this problem was partially solved by using NSI emission data estimated after the CORINAIR methodology.

The NSI is the main data source for the quantities prime and raw materials, and final goods produced.

The emissions are calculated after the default method according to the following equation:

Emissions = Production* Emission factor,

where production is measured in physical units (m3, kg, m2, etc.), and the emission factors are expressed in kg emission per unit production.

The emission factors for the current inventory are the default from the IPCC Guidelines. Only a few of them are taken from the Bulgarian adaptation of the CORINAIR methodology (production of steel, ammonia, agglomerates and others).

CO2 has the largest share of the GHG emissions from the Industrial Processes sector. It constituted 76 % in the year 2002. N2O was in the second place with 22 %, and CH4 in the third place with 1 %.

In Figure 4.1 are presented the emission trends for CO2 by category for the period 1988 – 2002.

Figure 4.1
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As seen in Figure 4.1 emission fluctuations reflect the economical changes in the country. During the period under review the following factors had the greatest influence on the macro-economic level:

· Changes on the International market;

· Restructuring of the National economy;

· Privatization of the state property;

· Collapse in some economical branches due to transition to market economy;

· Others.

It can be noted that during the years after 2000 there was relative stabilization of the emissions from Mineral Products and decreasing trend of those from Chemical Industry and Metal Production. 

4.2 Key Sources

4.2.1 Steel Production, СО2
The process CO2 emissions from Steel production are the largest GHG emission source in the Industrial Processes sector. In the year 2002 this source has emitted 1 305 Gg CO2, about 2 % of the overall GHG emissions. The decrease in the year 2002 compared to the year 2001 is by 6 % and is proportional to the decreased steel production.

The activity data necessary for the inventory are presented in the NSI statistical reports, and the emission factors are determined according to the steel production technologies (converter steel and electric steel). The emission factor is specified applying analytical approach using data from the CORINAIR adapted methodology used in the NSI. Therefore it differs significantly from the general emission factor for pig iron and steel production recommended in the IPCC Guidelines.

4.2.2 Nitric Acid Production, N2O

The N2O emissions from the production of nitric acid, expressed in CO2 Eq. were 1 089 Gg for the year 2002, which constitutes 2 % of the overall GHG emissions. The decrease by about 16 % compared to the year 2001 reflects the changes in the market situation.

The data of nitric acid production are confidential therefore the quantities of N2O emissions are determined by the NSI.

The emission factors for calculation of the N2O emissions are picked from the IPCC Guidelines taking into account the technologies used in Bulgaria.

This GHG emission source is a typical example for the variability of data confidentiality in an economy in transition like the Bulgarian. Thus data for the nitric acid produced in the year 2002 are confidential, and that for the produced in the year 2001 is not.

4.2.3  Cement Production, CO2
The CO2 emissions from cement production were 1 057 Gg in the year 2002, which constitutes 2 % of the overall GHG emissions. These figures indicate a relatively stable cement production during the last three years. The registered decrease is by about 2 % compared to the year 2001.

The emissions from this source are estimated after the Tier 2 method recommended in the Good Practice Guidance. In this case are used data for the produced clinker – emission factors and quantities.

As data for clinker import and export are confidential, the quantities are determined using data for cement production reported by the NSI.

The emission factor is estimated after the formulae recommended in the Good Practice Guidance.

4.2.4 Lime Production, CO2
The CО2 emissions from lime production were 855 Gg in the year 2002 which constitute a little bit more than 1 % of the overall GHG emissions. The decrease of the CO2 emissions in the year 2002 compared to the year 2001 is by about 7 % and reflects the decrease in lime production.

The quantities of lime production are reported by the NSI, and the emission factors are adopted from the IPCC Guidelines.

4.3 Non-key Emission Sources

In the production of some mineral goods, such as glass, soda ash, metals and chemicals (ammonia) are emitted some GHGs of smaller volume (about 1 % of the overall GHG emissions) which are referred to as non-key sources.

Two of the non-key sources (ammonia and soda ash) have more than twice larger emission share than the share of the rest non-key sources.

4.3.1 Ammonia Production, CO2
The CO2 emissions from this source for the year 2002 were 318 Gg. In the year 2002 the emissions dropped with more than 36 % in comparison to the year 2001 following the general descending trend of the production in chemical industry.

The quantities of ammonia produced are reported by the NSI, and the emission factor is determined taking into account the technologies used and the CORINAIR adapted methodology, approved for application in Bulgaria. As a result, the emission factor differs significantly from the default value from the IPCC Guidelines.

4.3.2 Soda Ash Production, CO2
The CO2 emissions released during soda ash production were 100 Gg in the year 2002. The decrease of emissions compared to the year 2001 is by about 8 %.

The data of soda ash production and consumption are confidential. The quantities of CO2 emissions are determined by the NSI.

4.3.3 Industrial Processes, Others, CO2
This source includes the CO2 emissions from the production of calcium carbide, ferroalloys, aluminium, and for the first time in Bulgarian Inventory - desulphurization. The CO2 emissions for the year 2002 were 53 Gg. By reason of desulphurization the increase of the CO2 emissions is by about 44 % compared to the year 2001. The emissions from desulphurization are almost half of the total emissions of the source.

In the year 2002 there was a 34 % decrease of the emissions from ferroalloys production. The increase of the emissions from aluminium and calcium carbide production are respectively by about 31 % and 11 %. 

The data of calcium carbide production are confidential. The quantities of CO2 emissions are determined by the NSI.

Activity data for this source are reported by the NSI, and the emission factors are from the IPCC Guidelines.

4.3.4 Metal Production, CH4
The CH4 emissions from the Metal Production category comprise of emissions from the production of pig iron, sinter and coke. In the year 2002 were emitted 43 Gg expressed in CO2 Eq. The emissions dropped by 10 % compared to the year 2001 due to the decreased production of pig iron, sinter and coke.

Activity data for this source are reported by NSI. Activity data for pig iron and coke are confidential. Therefore the GHG emissions are also provided by the NSI, estimated with emission factors based on experimental and analytical country studies.

4.3.5 Glass Production, CO2
The CO2 emissions from this source for the year 2002 were 15 Gg and for the year 2001 – 184 Gg. The decreasing of emissions compared to 2001 is a result of modified emission factor.

Activity data for glass production are reported by the NSI. The emissions factors are determined after the CORINAIR methodology.

4.3.6 Emissions of Halocarbons (PFCs, HFCs) and Sulphur Hexafluoride (SF6)

This emission source includes the actual emissions of a new group of gases (PFCs) released in the production of aluminium and the fugitive emissions of SF6 from the high-voltage equipments where this gas is used as an insulator. The total emissions from this source were 22.52 Gg CO2 Eq. for the year 2002. The increase of the emissions by 44 % compared the year 2001 is due to increased production of aluminium and to the modified emission factors for C2F6 emissions.

The default emission factor from the Good Practice Guidance for SF6 fugitive emissions from electrical equipments is applied for estimating the relevant emissions.

In the year 2002 inventory the potential emissions of HFCs, based on data for the imported GHG - containing substances - HFC - 23, HFC – 32, HFC - 125, HFC - 134a, HFC – 152a, HFC - 143a and HFC - 227ea are presented. The potential emissions are not accounted for in the overall emissions in order to avoid double-counting.

There is no information available about the actual consumption of HFCs and PFCs at the NSI. This should, according to the classification provided in IPCC Guidelines, include information about gases applied in the production of refrigeration and air conditioning equipment, foam blowing, fire extinguishers, aerosols, solvents and others (tobacco processing, production of glues, inks, paints and others).

These GHG gases are not produced in Bulgaria.

Chapter 5. Solvent and Other Product Use

5.1 Methodology and Trends

The GHG emissions from Solvent and Other Product Use are released as a result of the production and use of paints and glues, solvent use in light industry and households, dry cleaning, vegetable oil production and pharmaceuticals.

The IPCC Guidelines don’t provide methodology for estimating the emissions of NMVOCs. Therefore, for the purpose of GHG inventories in Bulgaria a simplified method for estimating the emissions of NMVOCs is used. It includes data from the GHG estimation after the CORINAIR methodology.

NMVOCs emissions are estimated for the following activities:

· Pain application ( including water - based paints);

· Production of paints and lacquers;

· Use of chemicals for dry cleaning;

· Vegetable oil production;

· Use of glues;

· Industrial and household use of solvents;

· Production of medicines.

The proposed emission factors are from the affirmed methodology for estimating the GHG emissions in Bulgaria via balance methods which is based on the CORINAIR methodology.

These emission factors and the above activities emitting NMVOCs are applied in the GHG inventories since 1999.

In previous inventories (till 1998) only the NMVOCs emissions from paint and lacquer production and using, household solvent use and from production of vegetable oils were estimated. 

Due to the methodological differences in calculating the NMVOCs emission, there are differences in the overall emission trends after 1998. As during the period 1988 - 1998 the overall NMVOCs emissions varied from 48.1 Gg to 29 Gg, in 1999 a drop was registered and the emissions varied within the range of 6 - 10 Gg (during the period 1999 – 2002). 

5.2 Key Sources

There are no key GHG emission sources in this sector.

5.3 Non-key Emission Sources, NMVOCs

Emissions of NMVOCs were 6 Gg and presents 12.6 % from overall emissions for the country. The increase of emissions for 2002 compared to 2001 was 4.4 %.

The emissions of NMVOCs are estimated by source quantity data provided by SNEV nomenclature from the NSI.

The applied emission factors are from the CORINAIR methodology adapted for Bulgaria during the year 2000.

Chapter 6. Agriculture

6.1 Methodology and Trends

The GHG emissions from Agriculture are released as a result of the activities for production and processing of agricultural goods, soil fertilization and manure management.

All the emissions related to combustion of fuels for energy are reported in sub-sector Agriculture and Forestry in the Energy sector, and the emissions from agricultural machines – in group Other Transportation, sub-sector Transport of the Energy sector.

The GHG process emissions in Agriculture are divided into the following sub-sector:

· Enteric Fermentation from domestic livestock;

· Manure Management;

· Rice Cultivation;

· Agricultural Soils;

· Field Burning of Agricultural Residues.

The processes and activities of the sub-sectors (categories) enlisted above, are mainly sources of CH4 and N2O emissions.

In field burning of agricultural residues are emitted certain quantities of GHG precursors, CO and NOx.

The larges N2O emissions source is the Agricultural Soils sub–sector. 

In this sub-sector the emissions from the agricultural soils are a result from soil fertilization with synthetic and natural (animal) fertilizers, decomposition of vegetal residues, cultivation of marshy soils (type histosols), and the indirect emissions from ammonia and nitrous oxides decomposed after soil fertilization.

The parameters and emission factors for estimating the GHG emissions from the sector are from the IPCC Guidelines. Expert judgments on local manure management practices, on CH4 emissions from enteric fermentation and manure management were used for some parameters.

In Figure 6.1 the CH4 emission trend in the separate categories is presented.

As seen in Figure 6.1 the emissions from enteric fermentation have the largest portion of the overall CH4 emissions in the sector - over 70 % during the period 1988 - the year 2002. The emissions from manure management are about 23 - 27 %. The emissions from the two remaining sub-sectors are by one magnitude lower than those of the above ones.

The N2O emissions from the sector are also large in volume. The most significant portion is released from agricultural soils. For the year 2002 it constituted 86 %, and for the entire period (1988 - the year 2002) this share remains in the range of 83 - 87 %. The N2O emissions from manure management and field burning of agricultural residues are one magnitude lower and they both total up to 13 - 17 % of the overall N2O emissions from this sector.

As a general the N2O emissions from the sector (expressed in CO2 Eq.) are about 33 % higher than the CH4 emissions (expressed in CO2 Eq.). 

Figure 6.1
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6.2 Key Sources

6.2.1 Enteric Fermentation, CH4
The emissions from this source are released as a result of fermentation in the digestive systems of the ruminant animals. This process depends on the kind of animals and the feed intake.

In the year 2002 the CH4 emissions (expressed in CO2 Eq.) were 1 448 Gg, about 2 % from the relevant overall GHG emissions. The increase of emissions by nearly 11 % compared to the year 2001 is due to the larger number of livestock.

The emission factors for estimating the CH4 emissions are from the IPCC Guidelines. There are provided average values for the different animal kinds, and only cattle is classified according to the geographical regions. This inventory uses the emission factor for cattle (including dairy caws) recommended for Eastern Europe.

The CH4 emissions are estimated after the Tier 1 method.
6.2.2 Direct Emissions from Agricultural Soils, N2O

The emissions from this source include the following activities emitting N2O: use of synthetic nitrous fertilizers, animal wastes applied to soils (with the exception of wastes from grazing animals), decomposition of N - fixing crops residues, decomposition of other crops residues, and cultivation of marshy soils (type histosols). The activities described above are in accordance with the IPCC classification.

The N2O emissions from this source for the year 2002 amounted to 1202 Gg CO2 Eq which makes 2 % of the overall emissions for this year. The increase of the emissions compared to the year 2001 is by about 2 % due to the larger amounts of fertilizers introduced to soils.

The above - enlisted components of this source represent the basic indices for the development of agriculture, namely: number of agricultural animals, agricultural crop production and quantities of synthetic nitrous fertilizers applied to soils. Therefore the emissions from this source represent a complex evaluation of the entire agricultural sector.

6.2.3 Animal Production, N2O

Animal production from grazing animals undergoes a slightly different cycle of decomposition and assimilation in the soils, due to which it is excluded from the Animal Wastes Applied to Soils included in the Direct Soil Emissions group.

The N2O emissions from this source for the year 2002 were 539 Gg CO2 Eq. The increase by 8 % is due to increase of the average annual number of the main grazing animals - sheep, cattle and goats. The number of sheep has increased by 10 %, that of cattle – by 9 %, and of goats – by 12 %.

The emissions from this source are estimated after choosing default parameters, indices and emission factors from the IPCC Guidelines.

6.3 Non-key Sources

This group comprises of sources with less than 0.5 % share in the overall GHG emissions from the Agriculture sector.

6.3.1 Indirect Emissions from Agricultural Soils, N2O

The emissions from this source are result from: nitrous oxides and ammonia released in the atmosphere during soil fertilization with synthetic and organic adds, that interact with surface and underground water; deposition of nitrogen in rivers, lakes and underground water as a result of nitrogen leaching and run - off.

During the year 2002 were emitted 531 Gg N2O expressed in CO2 Eq. that constitute 2 % of the overall emissions for the year.

A 55 % decrease of emissions compared to the year 2001 was a direct result of the triple decrease share of the nitrogen leaching and runoff (FracLEACH by IPCC) and the 7.3 % decrease of the synthetic fertilizers applied to soils, despite the increasing number of animals and hence – the 17 % increase of manure volume. 

The mass of the applied organic fertilizers is estimated using the typical parameters from the IPCC Guidelines for the different kinds of animals in the East European region. The volume of synthetic fertilizers applied in agriculture is reported by the National Service for Plant Protection within MAF.

The N2O emissions are estimated using the default emission factors from the IPCC Guidelines.

6.3.2 Manure Management, CH4
In spite of the fact that this emission source is not in the group of key sources it remains one of the basic CH4 emitters throughout all sectors and has been at fifth place during the entire period 1988 - 2002

The CH4 emissions (expressed in CO2 Eq.) were 471 Gg for the year 2002. The 29 % increase compared to the year 2001 is related to the general increase of the average annual number of livestock.

The CH4 emissions are determined after the Tier1 method using the default values from the IPCC Guidelines. Tier 2 is applied only for estimation of emission factors for cattle (dairy and non-dairy) and swine. This method requires concrete parameters of the applied Manure management systems.

6.3.3 Manure Management, N2O

The N2O amounts of emissions (expressed in CO2 Eq.) were 368 Gg in the year 2002. The emission increase by 15 % compared to the previous year is due to the general increase in number of animals.

The N2O emissions from this sub-sector do not include animal waste from pastures as these wastes are not collected and treated in the manure management systems used in the country.

The N2O emissions are estimated after the default method proposed in the IPCC Guidelines.

6.3.4 Rice Cultivation, CH4
The CH4 emissions from this source result from anaerobic decomposition of organic materials in the rice.

During the year 2002 were emitted 44 Gg СН4 expressed in CO2 Eq. The emission growth by 33 % compared to the year 2001 is due to increased areas of rice cultivation. These data are provided by the MAF.

The CH4 emissions are estimated after the default method recommended in the IPCC Guidelines. The emissions factor is determined after expert judgments of the water regime in the flooded rice fields of Bulgaria.

6.3.5 Field Burning of Agricultural Residues, CH4
The CH4 emissions from this source result from burning of stubbles. Though burning stubbles is prohibited this practice persists and represents a serious emission source not only for GHGs but for GHG - precursors as well.

During the year 2002 were emitted 28 Gg CH4 (expressed in CO2 Eq.). The increase were 15.7 % compared to the year 2001, assuming the fact that 10 % of the vegetal residues left after yielding the crop are burned on fields.

The volumes of agricultural residues are estimated by multiplying data on annual yield from different crops provided by MAF with the relevant parameters and indices from the IPCC Guidelines. The C and N contents of crop residues are determined by ratios from the Good Practice Guidance. The GHG emissions are estimated with the default ratios recommended in the IPCC Guidelines.

6.3.6 Field Burning of Agricultural Residues, N2O

The N2O emissions from this source are determined under the same conditions and data as for the CH4 emissions (paragraph 6.3.5). The ratios between N contents in crop residues and the emissions of N2O in field burning of biomass from the IPCC Guidelines are used for this source as well.

The N2O emissions for the year 2002 were 7.3 Gg CO2 Eq. The increase compared to the previous year was 30 %. 

Chapter 7. Land-Use Change and Forestry

7.1 Methodology and Trends

The Land-Use Change and Forestry sector comprises all the processes of CO2 exchange between biomass sources (forests, grass and other plants, soils) and the atmosphere. The exchange of CO2 flux from and to the atmosphere is a totality of processes that result from the anthropogenic activities. Thus for example the CO2 sequestration from forests is related to forest use and management of woods for industrial timbering. The afforestation of desolate areas for erosion control also leads to storage of CO2 in biomass.

The CO2 emissions are released to the atmosphere from thinning and burning of woods for agricultural purposes or from changes in the organic composition of soils due to erosion or chemical treatment.

Due to the great diversity and complicity of CO2 sequestration and emitting from biomass sources this sector is divided into several sub-sectors that comprise the following categories:

A. Changes in Forest and Other Woody Biomass Stocks.

This category includes the processes of woody biomass growing, felling and timbering. As a general the net carbon balance is negative (i.e. CO2 sequestration from the atmosphere). If the balance is positive (i.e. CO2 emitting to the atmosphere) the stable development of the forest areas will be disturbed.

B. Forest and Grassland Conversion.

These are the activities for clearing agricultural areas for crop farming or livestock - breeding.

C. Abandonment of Managed Lands (fields, pastures, plantations and others), that resume their initial vegetation cover (woody or grassy).

D. CO2 Emissions and Removals from Soil.

This category includes processes and activities that lead to changes in the organic composition of soils. For example such are the application of mineral fertilizers in soil cultivation, soil erosion and others. As a result certain volumes of CO2 are emitted or removed together with other GHGs (CH4, CO, N2O and NOx).

E. Other.

This category includes activities that also result in changes of the CO2 flux from and to the atmosphere. These are soil drainage, swift of the periods for crop farming (mainly in the tropical regions), as well as alternation of long and short cultivation periods, flooding from hydro - technical constructions, changes in the underground water due to human interference.

In many cases the above categories interact between each other and the classification of certain activity to some category is based on the degree of human interference in it.

In the GHG inventory for the year 2002, as well as for the previous years is estimated the net CO2 removal from Land-Use Change and Forestry (LUCF). The CO2 emissions and removal from the rest of the above categories (B to E) were not determined due to data lack or because some of the activities do not take place in Bulgaria.

Figure 7.1 presents the net CO2 sequestration trend from forest in Bulgaria for the period 1988 - the year 2002 

Figure 7.1
[image: image18.emf]Net CO

2

 Sequestration trend from forests

4500

5000

5500

6000

6500

7000

7500

8000

8500

9000

9500

10000

1988 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

year

Gg, CO

2

Net CO2 Sequestration from forests


As seen from the trend the CO2 sequestration from forests grew by 4 600 - 7 900 Gg during the period 1988 – 1991. During the period 1992 - 1996 the sequestration was relatively stable at a level of 7 200 Gg, then dropped to 5 852 Gg in 1997. After 1998 there is a stable trend towards increase till 2001. In 2002 the sequestration decreased due to the increased felling. 

7.2 Changes in Forest and Other Woody Biomass Stocks, CO2
This CO2 sink is estimated using the net balance between the atmospheric deposition of C and the volume of cut biomass (trees), used for heating, paper and other biomass - consuming activities.

The volume of sequestrated CO2 in the year 2002 was 8318 Gg. The removal increase compared to the year 2001 is by about 12 %. It is cause by the increase of felling while the growth of C stored in forests remained constant during the last two years.

The constant growth of С storage for certain periods is a methodological peculiarity of the Forest Inventory Practices in the Forest department of MAF. According to it the condition and volume of forest biomass are assessed within each five years. Therefore the growth of forests between two consequent inventories is assumed constant. This peculiarity reflects in the trend presented in Figure 7.1 where the periods 1990 – 1994 and 1995 – 1999 have constant forest growth.

Chapter 8. Waste

8.1 Methodology and Trends

The GHG emissions from the Waste sector result from the processes of accumulation, disposal and management of solid wastes from the households and industry, as well as from domestic and industrial wastewater handling.

Solid waste can be managed by disposal on landfills, recycling and incineration for energy or destruction. This sector accounts only for the GHG emissions from disposed solid waste and waste incineration for non-energy use.

According to some definite criteria, such as mechanical cover materials, leveling of the waste etc., landfills are classified as managed and unmanaged.

The disposed solid wastes emit СН4 as a result of the processes of anaerobic and aerobic decomposition of organic mater contained in it. For estimating the volumes of CH4 emitted in Bulgaria is used the default methodology recommended in the IPCC Guidelines. This methodology uses indices and parameters that account for:

· the category of waste site and composition of waste;

· the fraction of degradable organic matter and the amount which actually degrades;

· the amount of organic matter converted to methane;

· the amount of methane flared;

· the amount of oxidized methane in the upper layers of landfills

The second most important CH4 emissions source is the wastewater handling. The Industrial Wastewater handling on one hand and the Municipal Sewage treatment on the other hand form two separate categories in this sector. Wastewater handling is a CH4 source only when carried out under anaerobic conditions. Usually the anaerobic and aerobic treatments combine which imposes the use of correction coefficient. The treatment of wastewater sludge is referred to this source, too. As during the amount of sludge hasn’t been under statistical examination during the last two years, it is assumed that 5 % of the overall wastewater steam is removed as sludge.

The CH4 emissions are estimated after the default method recommended in the IPCC Guidelines. This method comprises of the following steps:

1. Determine the total amount of organic material in the wastewater and sludge produced for each wastewater handling system;
2. Estimate emissions factors for each wastewater handling system;
3. Multiply the emissions factors for each wastewater handling system by the total amount of organic material in the wastewater produced for each system

The input data for industrial wastewater and sludge and for domestic wastewater and sludge have different levels of aggregation and punctuality. Data for the domestic wastewater and sludge are vaguer because are estimated after average parameters per capita of the population. In Bulgaria the industrial wastewater and sludge are reviewed by industrial branches which allow specifying the different organic matter contents. Thus the punctuality of the methane emissions estimated is improved.

The Waste sector also includes the N2O emissions resulting from protein consumption by humans.

Figure 8.1 presents the СН4 emission trends from Waste.

Figure 8.1
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As seen in trend analysis СН4 emissions from solid waste disposal decreased from 300 to 200 Gg annually during the period 1997 – 1999 and remained relatively stable during the last two years. The CH4 emissions from wastewater and sludge are significantly smaller and have emission trend which, unlike that of solid wastes, doesn’t vary to such a degree. The sudden drop of the CH4 emissions after 1994 is due to change in methodology applied by NSI for assessment of the amounts of solid waste disposed. 

8.2 Key Sources

8.2.1 Solid Waste Disposal, СН4
The СН4 emissions from this source are the larges CH4 emissions in all the Bulgarian inventories ever made. In the year 2002 were emitted 4 197 Gg (expressed in CO2 Eq.) which constituted about 7.6 % of the overall GHG emissions. The amount of the emissions in the year 2002 was practically the same compared to the previous year cause nearly equal quantity solid waste disposal. 

Data for controlled and uncontrolled unmanaged Solid Waste Disposal Sites (SWDSs) are reported by the NSI.

The СН4 emissions are estimated base on the IPCC Guidelines default methodology. In this approach the category managed SWDSs is accepted to be equal to the NSI category Controlled SWDSs.

Unlike in previous inventories, the current inventory contains information about the composition of waste disposed during the last three years. The waste types are presented in Table 8.1.

Solid Waste Composition, %

Table 8.1
	type/year
	2000
	2001
	2002

	paper and products
	9
	10
	11

	plastic
	9
	9
	11

	textiles
	3
	4
	4

	other organic
	40
	39
	40

	glass
	5
	5
	5

	other
	34
	33
	29


8.3 Non-key Sources

8.3.1 Wastewater Handling, СН4
The СН4 emissions from wastewater handling were 457 Gg of CO2 Eq. for the year 2002 or less than 1.2 % of the overall GHG emissions. These amounts are formed mainly of CH4 emissions from industrial wastewater which constituted 59 % of the overall emissions of methane from wastewater handling.

The amounts of wastewater handled are provided by the NSI. The necessary parameters and factors for estimating the CH4 emissions are from the IPCC Guidelines, in accordance to the default method.

8.3.2 Wastewater Handling in Protein Consumption, N2O

This source includes the N2O emissions released as a result of protein consumption by population. Food consumption by people results in human sewage containing nitrogen which is released to the atmosphere in the form of N2O. The N2O emissions expressed in CO2 Eq. were 140 Gg. The 4.4% decrease in the year 2002 is due to two main reasons: decrease of the population and lower protein consumption per capita of the population.

Chapter 9. Emissions of GHG – Precursors and SOx

9.1 Methodology and Trends

The emissions of GHG–precursors are also accounted in the Bulgarian GHG inventories. These gases have indirect influence over the greenhouse effect and should be included in the inventory aggregated to sectoral and national level. The emissions of SOx are accounted for, too. The sulphur oxide is not a greenhouse gas, but due to its importance and its effect on climate, it is included in the IPCC methodology and is reported in the CRF tables. Unlike the GHGs, sulphur oxides have negative effect on climate, i.e. the SOx emission cause cooling and their action is not global, but only regional.

The emissions factors for GHG–precursors (CO, NOx, NMVOCs) and SOx are determined based on country specific data, as well as on data from the IPCC Guidelines.

Figure 9.1 presents the emission trends for GHG–precursors and SOx.

Figure 9.1
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As seen in Figure 9.1 during the period 1988 – 2000 there was a trend toward decrease of the emissions of GHG–precursors and SO2. This trend displayed slight variations within the period with small growths in certain years. Such a growth was registered in the year 2001 for the NOx and SOx emissions. In 2002 an increase of the CO and reduction of the SOx emissions was observed.

The emissions of GHG–precursors and SOx are reported only for Energy and Industrial Processes sectors in the Bulgarian inventories. In Solvent and Other Product Use are released only emissions of NMVOCs. In the Field Burning of Agricultural Residues category of the Agricultural sector are emitted NOx and CO which are also accounted.

9.2 NOx Emissions

The overall NOx emissions in the country were 124.12 Gg in the year 2002. In the year 2002 there was a 4 % emission drop (compared to the year 2001).

9.2.1 Energy

This sector is a key source of NOx emissions in Bulgaria. It emitted 92 % (during the year 2002) of the overall emissions of NОx. The emissions dropped by 3 % compared to the previous year.

The major part of the emissions from this sector is released in sub-sector Energy Industries – 54 Gg in the year 2002. The emission decrease is 9.8 % compared to 2001. This is mainly due to the improved efficiency of all nuclear units before shutting down 1-st and 2-nd units (880 MW) of NPP Kozloduy and from decreased electricity export.

The second most important NOx emission source is the Transport sub-sector – 37 % of the emissions from this sector in the year 2002.

9.2.2 Industrial Processes

This sector has emitted 8.98 Gg NOx in the year 2002, or 7 % of the overall emissions in the country.

The major emission source in this sector is the Chemical Industry sub-sector – Nitric acid production. The emission decreased by 16 % compared to the year 2001.

9.3 CO Emissions

The overall emissions of CO in the country were 426.35 Gg in the year 2002. There was a 14 % increase of the emissions compared to the year 2001.

9.3.1 Energy

This sector is a main source of CO in Bulgaria - 392.66 Gg in the year 2002. This is 92 % of the overall CO emissions in the country. There was a 14.9 % increase of the emissions compared to 2001.

The major portion of the emissions comes from the Transport sub-sector – 184.98 Gg in the year 2002. The emissions from this source increased by 7.7 % compared to the previous year. This fact is due to increase of the emissions from the Road Transportation. In the year 2002 more cargoes were transported, longer distances were travelled by private cars and by the public transport. 

The sub-sector Others is at second place in the overall emissions of this sector for its emissions of 138.41 Gg or 35% for the year 2002. It comprises the emissions from biomass combustion for heating. The increases compared to the previous year 2001 were 14.25 %.

The sub-sector Other Sectors is at third place in the overall emissions from this sector. A 55.8 % emission growth was registered in the year 2002 due to considerable increase of the emissions from the Residential group (56 %) caused by the increase of briquettes consumption and Agriculture and Forestry group (62 %) due to increase of coal and wood consumption for heating. 

9.3.2 Agriculture

From this sector were emitted 28.38 Gg CO (for the year 2002) or respectively 6.65 % of the overall emissions in the country. The emissions grew by 5.65 % compared to the year 2001 due to enlarged amount of agricultural residues burned on field.

9.3.3 Industrial Processes

The emissions from this sector equal 5.31 Gg CO for the year 2002, or 1.25 % of the overall emissions in the country. There is a decrease by 23.82 % to the year 2001.

The major source in this sector is the Ammonia production. It has dropped by 36.5 % compared to the year 2001. However the overall drop is smaller because of the increased production of aluminium. 

9.4 NMVOCs Emissions

The following sectors are sources of NMVOC emissions in Bulgaria: Energy, Industrial Processes and Solvent and Other Products Use.

The overall emissions in the year 2002 were 47.38 Gg. The emissions increase compared to the year 2001 was 1.7 %.

9.4.1 Energy 

This sector is a basic emissions source of NMVOCs in Bulgaria. The emissions in the year 2002 were 30.41 Gg. This formed 64 % of the overall emissions of NMVOCs in the country. The emissions have increased by 3.3 % compared to those in the year 2001.

The major share of the emissions in this sector is released from the Transport sub-sector – 30 Gg in the year 2002. The 6.6 % increase in the year 2002 compared to the previous year is mainly due to increased emissions in Road Transportation group (7 % compared to the year 2001). 

9.4.2 Industrial Processes

This sector has emitted 10.98 Gg NMVOCs in the year 2002, or 23.2 % of the overall NMVOCs emissions in the country.

The basic source is the Other Production sub-sector – Food and Drink industry and Pulp and Paper industry. The emissions from this category had dropped by 1.04 % in the year 2002 compared to the year 2001.

The second larges NMVOCs emission source is the Chemical Industry sub-sector – mainly the Ammonia production. The emissions had decreased by 23 % compared to the year 2001.

Sub-sector Mineral Products is the only one where the emissions grew by 58.56 % in the year 2002 compared to the previous year, mainly due to increased glass production.

9.4.3 Solvent and Other Product Use

This sector emitted 6 Gg NMVOCs in the year 2002, or 12.64 % of the overall NMVOCs emissions in the country.

9.5 SOx Emissions

Sectors Energy and Industrial Processes represent the SOx emission sources in Bulgaria.

The overall emissions in the year 2002 were 966.77 Gg. The emissions reduction compared to the year 2001 were 10.3 %.

9.5.1 Energy

This sector is the basic source of SOx in Bulgaria. In the year 2002 it emitted 966.87 Gg. This formed 98.4 % of the overall SOx emissions. The emissions dropped by 10.6 % compared to the year 2001.

The main portions of the emissions in this sector are from Energy Industries – 821.53 Gg. The emission decrease from this source was 14.15 %. That was mainly due to the 14.3 % decrease of emissions from the Public Electricity and Heat Production group (including power complex Maritza Iztok with desulphurization installation). 

The second largest volumes of SOx are released from sector Manufacturing Industries and Construction – 8.13% (for the year 2002) of the emissions from this sector. The emissions from this sub-sector had decreased by 0.75 % compared to the year 2001.

The emissions in the Other Sectors category had increased by 54 % compared to those in the year 2001. That was mainly due to considerable increase of the emissions from group Residential (66.8 %) by reason of increased consumption of BKB and lignite for heating. 

9.5.2 Industrial Processes

This sector emitted 15.6 Gg SOx, or 1.6 % of the overall SOx emissions in the country.

The basic source in this sector is the Chemical Industry. There was an emissions growth by 21 % compared to the year 2001 due to increased sulphur acid production.

The second largest volumes of SOx are released in sub-sector Metal Production, especially from Iron and Steel Production. In the year 2002 the emissions dropped by 4.1 % compared to the year 2001. That was due to decrease of the production of pig iron and steel.
Chapter 10. Recalculations of the Inventories

The changes in data for the source quantities and emission factors in the sectors enforced a recalculation of the GHG inventories for the period 1988 - 2001.

The changed input data, parameters, process indices and emission factors are related to the following sectors and sub-sectors of the annual inventories:

Energy
The changes in this sector are as follows
· In the Reference approach, the factor used to estimate carbon stored for natural gas as feedstock was modified.
· The CH4 and NMVOCs emission factors for solid fuels burned in district heating plants and auto generation plants and for natural gas in power plants with capacity more than 50 MWt was modified.

Industrial Processes
The following changes were made in this sector:

· The CO2 emission factor for Glass Production was reduced.
· The C2F6 emission factor for Aluminium Production was modified.
Agriculture
The following changes were made in this sector:

· FracLEACH was decreased from 0.3 to 0.1.

· In compliance with the Good Practice Guidance recommendations emission factor for cultivation of histosols was modified from 5 to 8.

· The category buffalos are included in the non-dairy cattle group in the aggregated N2O emissions tables for manure management.
The recalculation results for the period 1988 – 2001 are presented in the relevant CRF Tables – 8(а) and 8(в), as well as in Annex II.
The discrepancy in the overall emissions of the basic GHGs expressed in CO2 Eq. varies within the range of 1.3 – 2 %. These differences denote that all the recalculated inventories have less overall emissions than the non-recalculated ones.
In Tables 10s1 - 10s3 of the CRF are presented the emissions trends for CO2, CH4 and N2O for the period 1988 - 2002. The amounts of the overall emissions of the basic GHGs were corrected in accordance to the changes mentioned above. There were reflected the changes that occurred in the GHG sources, the process parameters, and the emission factors which influence the entire data series for the period 1988 - 2002.
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	GREENHOUSE GAS SOURCE AND SINK
	CO2
	CO2
	CH4
	N2O
	HFCs(1)
	PFCs(1)
	SF6
	NOx
	CO 
	NMVOC
	SO2

	 CATEGORIES
	 
	 emissions
	 removals
	 
	 
	P
	A
	P
	A
	P
	A
	 
	 
	 
	 

	 
	 
	(Gg)
	CO2 equivalent (Gg)
	(Gg)

	Total National Emissions and Removals
	46 755,50
	-8 318,06
	446,45
	20,24
	89,59
	0,00
	0,00
	21,42
	0,00
	0,00
	124,12
	426,35
	47,38
	982,47

	1. Energy
	 
	43 051,79
	 
	127,76
	7,73
	 
	 
	 
	 
	 
	 
	114,29
	392,66
	30,41
	966,87

	A. Fuel Combustion 
	Reference Approach (2)
	45 011,79
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Sectoral Approach (2)
	43 051,79
	 
	2,80
	7,73
	 
	 
	 
	 
	 
	 
	114,29
	392,66
	30,41
	966,87

	1.  Energy Industries
	26 495,89
	 
	0,43
	7,19
	 
	 
	 
	 
	 
	 
	53,99
	5,98
	0,40
	821,53

	2.  Manufacturing Industries and  Construction 
	8 165,18
	 
	0,21
	0,21
	 
	 
	 
	 
	 
	 
	12,73
	5,23
	0,03
	78,61

	3.  Transport
	 
	6 316,61
	 
	1,21
	0,11
	 
	 
	 
	 
	 
	 
	41,83
	184,98
	29,98
	7,47

	4.  Other Sectors
	 
	2 074,11
	 
	0,39
	0,22
	 
	 
	 
	 
	 
	 
	4,25
	58,05
	0,00
	59,27

	5.  Other
	 
	0,00
	 
	0,55
	0,00
	 
	 
	 
	 
	 
	 
	1,49
	138,41
	0,00
	0,00

	B. Fugitive Emissions from Fuels
	0,00
	 
	124,96
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	1.  Solid Fuels
	 
	0,00
	 
	58,50
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	2.  Oil and Natural Gas
	0,00
	 
	66,46
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	2.  Industrial Processes
	 
	3 703,71
	 
	2,19
	3,51
	89,59
	0,00
	0,00
	21,42
	0,00
	0,00
	8,98
	5,31
	10,98
	15,60

	A.  Mineral Products
	 
	2 051,84
	 
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	1,76
	0,67

	B.  Chemical Industry
	 
	325,40
	 
	0,13
	3,51
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	8,78
	2,91
	3,36
	13,16

	C.  Metal Production
	 
	1 326,47
	 
	2,06
	0,00
	 
	 
	 
	21,42
	 
	0,00
	0,07
	1,92
	0,15
	1,17

	D.  Other Production (3)
	 
	NO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0,13
	0,48
	5,71
	0,60

	E.  Production of Halocarbons and SF6
	 
	 
	 
	 
	 
	0,00
	 
	0,00
	 
	0,00
	 
	 
	 
	 

	F.  Consumption of Halocarbons and  SF6
	 
	 
	 
	 
	89,59
	0,00
	0,00
	0,00
	0,00
	0,00
	 
	 
	 
	 

	G.  Other 
	 
	0,00
	 
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
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	GREENHOUSE GAS SOURCE AND SINK
	CO2 
	CO2 
	CH4
	N2O
	HFCs (1)
	PFCs(1)
	SF6
	NOx
	CO 
	NMVOC
	SO2

	CATEGORIES
	emissions
	removals
	 
	 
	P
	A
	P
	A
	P
	A
	 
	 
	 
	 

	 
	(Gg)
	CO2 equivalent (Gg)
	(Gg)

	3.  Solvent and Other Product Use
	 
	0,00
	 
	 
	 
	0,00
	 
	 
	 
	 
	 
	 
	NO
	NO
	5,99
	NO

	4.  Agriculture
	 
	0,00
	 
	0,00
	94,85
	8,54
	 
	 
	 
	 
	 
	 
	0,85
	28,38
	0,00
	0,00

	A.  Enteric Fermentation
	 
	 
	 
	 
	68,97
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B.  Manure Management
	 
	 
	 
	 
	22,42
	1,19
	 
	 
	 
	 
	 
	 
	 
	 
	0,00
	 

	C.  Rice Cultivation
	 
	 
	 
	 
	2,11
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0,00
	 

	D.  Agricultural Soils
	(4)
	NO
	(4)
	NO
	0,00
	7,33
	 
	 
	 
	 
	 
	 
	 
	 
	0,00
	 

	E.  Prescribed Burning of Savannas
	 
	 
	 
	 
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	NO
	NO
	NO
	 

	F.  Field Burning of Agricultural Residues
	 
	 
	 
	 
	1,35
	0,02
	 
	 
	 
	 
	 
	 
	0,85
	28,38
	0,00
	 

	G.  Other 
	 
	 
	 
	 
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	NO

	5.  Land-Use Change and Forestry
	(5)
	0,00
	(5)
	-8 318,06
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	A.  Changes in Forest and Other Woody Biomass
 Stocks
	(5)
	0,00
	(5)
	-8 318,06
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B.  Forest and Grassland Conversion
	 
	0,00
	 
	 
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	NO
	 

	C.  Abandonment of Managed Lands
	(5)
	0,00
	(5)
	0,00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D.  CO2 Emissions and Removals from Soil
	(5)
	0,00
	(5)
	0,00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	E.  Other 
	(5)
	0,00
	(5)
	0,00
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	NO
	NO

	6.  Waste
	 
	0,00
	 
	 
	221,65
	0,45
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	A.  Solid Waste Disposal on Land
	(6)
	0,00
	 
	 
	199,86
	 
	 
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	 

	B.  Wastewater Handling
	 
	 
	 
	 
	21,79
	0,45
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	 

	C.  Waste Incineration
	(6)
	0,00
	 
	 
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	NO
	NO
	NO
	NO

	D.  Other
	 
	0,00
	 
	 
	0,00
	0,00
	 
	 
	 
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	7.  Other (please specify)
	 
	0,00
	 
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
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	CO2
	CO2
	CH4
	N2O
	HFCs
	PFCs
	SF6
	NOx
	CO 
	NMVOC
	SO2

	CATEGORIES
	 emissions
	 removals
	 
	 
	P
	A
	P
	A
	P
	A
	 
	 
	 
	 

	 
	(Gg)
	CO2 equivalent (Gg)
	(Gg)

	Memo Items: (7)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	International Bunkers
	735,38
	 
	0,04
	0,01
	 
	 
	 
	 
	 
	 
	8,72
	2,91
	0,62
	0,75

	Aviation
	399,14
	 
	0,01
	0,00
	 
	 
	 
	 
	 
	 
	1,60
	0,66
	0,10
	0,13

	Marine
	336,24
	 
	0,02
	0,01
	 
	 
	 
	 
	 
	 
	7,12
	2,25
	0,52
	0,62

	Multilateral Operations
	NO
	 
	NO
	NO
	 
	 
	 
	 
	 
	 
	NO
	NO
	NO
	NO

	CO2 Emissions from Biomass
	3 389,72
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	Bulgaria

	(Sheet 1 of 1)
	
	
	
	
	
	
	2002

	
	
	
	
	
	
	
	2004

	GREENHOUSE GAS SOURCE AND SINK 
	CO2 (1)
	CH4
	N2O
	HFCs
	PFCs
	SF6
	Total 

	CATEGORIES
	CO2 equivalent (Gg )

	Total (Net Emissions) (1)
	38 437,44
	9 375,51
	6 274,98
	0,00
	21,42
	1,10
	54 110,44

	1. Energy
	43 051,79
	2 682,87
	2 397,83
	 
	 
	 
	48 132,49

	A. Fuel Combustion (Sectoral Approach)
	43 051,79
	58,70
	2 397,83
	 
	 
	 
	45 508,32

	1.  Energy Industries
	26 495,89
	8,97
	2 228,10
	 
	 
	 
	28 732,96

	2.  Manufacturing Industries and 
Construction
	8 165,18
	4,40
	65,22
	 
	 
	 
	8 234,80

	3.  Transport
	6 316,61
	25,51
	35,55
	 
	 
	 
	6 377,66

	4.  Other Sectors
	2 074,11
	8,22
	68,97
	 
	 
	 
	2 151,29

	5.  Other
	0,00
	11,61
	0,00
	 
	 
	 
	11,61

	B. Fugitive Emissions from Fuels
	0,00
	2 624,18
	0,00
	 
	 
	 
	2 624,18

	1.  Solid Fuels
	0,00
	1 228,43
	0,00
	 
	 
	 
	1 228,43

	2.  Oil and Natural Gas
	0,00
	1 395,75
	0,00
	 
	 
	 
	1 395,75

	2.  Industrial Processes
	3 703,71
	46,08
	1 088,82
	0,00
	21,42
	1,10
	4 861,13

	A.  Mineral Products
	2 051,84
	0,00
	0,00
	 
	 
	 
	2 051,84

	B.  Chemical Industry 
	325,40
	2,82
	1 088,82
	0,00
	0,00
	0,00
	1 417,04

	C.  Metal Production
	1 326,47
	43,26
	0,00
	 
	21,42
	0,00
	1 391,15

	D.  Other Production
	NO
	 
	 
	 
	 
	 
	0,00

	E.  Production of Halocarbons and SF6
	 
	 
	 
	0,00
	0,00
	0,00
	0,00

	F.  Consumption of Halocarbons and  SF6
	 
	 
	 
	0,00
	0,00
	1,10
	1,10

	G.  Other 
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	3. Solvent and Other Product Use
	0,00
	 
	0,00
	 
	 
	 
	0,00

	4.  Agriculture
	0,00
	1 991,88
	2 648,54
	 
	 
	 
	4 640,42

	A.  Enteric Fermentation
	 
	1 448,46
	 
	 
	 
	 
	1 448,46

	B.  Manure Management
	 
	470,79
	368,31
	 
	 
	 
	839,10

	C.  Rice Cultivation
	 
	44,25
	 
	 
	 
	 
	44,25

	D.  Agricultural Soils(2)
	 
	0,00
	2 272,92
	 
	 
	 
	2 272,92

	E.  Prescribed Burning of Savannas
	 
	0,00
	0,00
	 
	 
	 
	0,00

	F.  Field Burning of Agricultural Residues
	 
	28,38
	7,32
	 
	 
	 
	35,69

	G.  Other 
	 
	0,00
	0,00
	 
	 
	 
	0,00

	5. Land-Use Change and Forestry(1)
	-8 318,06
	0,00
	0,00
	 
	 
	 
	-8 318,06

	6. Waste 
	0,00
	4 654,67
	139,78
	 
	 
	 
	4 794,46

	A.  Solid Waste Disposal on Land
	0,00
	4 197,14
	 
	 
	 
	 
	4 197,14

	B.  Wastewater Handling
	 
	457,53
	139,78
	 
	 
	 
	597,31

	C.  Waste Incineration
	0,00
	0,00
	0,00
	 
	 
	 
	0,00

	D.  Other 
	0,00
	0,00
	0,00
	 
	 
	 
	0,00

	7.  Other (please specify)
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	 
	 
	 
	 
	 
	 
	 
	0,00

	Memo Items:
	 
	 
	 
	 
	 
	 
	 

	International Bunkers
	735,38
	0,75
	2,62
	 
	 
	 
	738,74

	Aviation
	399,14
	0,24
	0,00
	 
	 
	 
	399,38

	Marine
	336,24
	0,51
	2,62
	 
	 
	 
	339,36

	Multilateral Operations
	NO
	0,00
	0,00
	 
	 
	 
	0,00

	CO2 Emissions from Biomass
	3 389,72
	 
	 
	 
	 
	 
	3 389,72

	
	
	
	
	
	
	
	

	GREENHOUSE GAS SOURCE AND SINK 
	 
	CO2
	CO2
	Net CO2 
	CH4
	N2O
	Total

	CATEGORIES
	 
	emissions
	removals
	emissions / removals
	 
	 
	emissions

	Land-Use Change and Forestry
	 
	CO2 equivalent (Gg )

	A.  Changes in Forest and Other Woody Biomass Stocks
	 
	5 239,99
	-13 558,05
	-8 318,06
	 
	 
	-8 318,06

	B.  Forest and Grassland Conversion
	 
	0,00
	 
	0,00
	0,00
	0,00
	0,00

	C.  Abandonment of Managed Lands
	 
	0,00
	0,00
	0,00
	 
	 
	0,00

	D.  CO2 Emissions and Removals from Soil
	 
	0,00
	0,00
	0,00
	 
	 
	0,00

	E.  Other
	 
	0,00
	0,00
	0,00
	0,00
	0,00
	0,00

	Total CO2 Equivalent Emissions from Land-Use Change and Forestry
	5 239,99
	-13 558,05
	-8 318,06
	0,00
	0,00
	-8 318,06

	 

	Total CO2 Equivalent Emissions without Land-Use Change and Forestry (a)
	62 428,51

	Total CO2 Equivalent Emissions with Land-Use Change and Forestry (a)
	54 110,44


Annex II: Recalculated Emissions of the Basic GHGs for the Period 1988 – 2000 in Compliance with the UNFCCC Common Reporting Format
Tables 8 (a) and 8(b)
(Common Reporting Format)

[image: image21.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1988

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

Previous 

submission

Latest 

submission

Difference

Previous 

submission

Latest 

submission

Difference

(%)

(%)

(%)

98 354,08

97 861,56

-0,50

24 482,41

24 441,41

-0,17

16 904,23

14 861,15

-12,09

1. Energy

94 672,59

94 672,59

0,00

4 895,53

4 854,52

-0,84

4 733,24

4 733,24

0,00

1.A.

Fuel Combustion Activities

94 672,59

94 672,59

0,00

165,26

124,26

-24,81

4 733,24

4 733,24

0,00

1.A.1.

Energy Industries

37 001,93

37 001,93

0,00

64,68

39,03

-39,65

2 877,42

2 877,42

0,00

1.A.2.

Manufacturing Industries and Construction                           

35 754,56

35 754,56

0,00

19,59

4,30

-78,03

1 546,90

1 546,90

0,00

1.A.3.

Transport

12 638,68

12 638,68

0,00

63,00

63,00

0,00

70,90

70,90

0,00

1.A.4.

Other Sectors

7 611,92

7 611,92

0,00

5,32

5,32

0,00

180,73

180,73

0,00

1.A.5.

Other

1 665,50

1 665,50

0,00

12,67

12,60

-0,55

57,29

57,29

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

4 730,27

4 730,27

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 929,08

1 929,08

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 801,19

2 801,19

0,00

0,00

2.  Industrial Processes

8 338,45

7 845,94

-5,91

43,30

43,30

0,00

2 421,72

2 421,72

0,00

2.A.

Mineral Products

4 606,83

4 114,32

-10,69

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

1 246,45

1 246,45

0,00

0,84

0,84

0,00

2 421,72

2 421,72

0,00

2.C.

Metal Production

2 485,18

2 485,18

0,00

42,46

42,46

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

5 730,84

5 730,84

0,00

9 513,67

7 470,59

-21,48

4.A.

Enteric Fermentation

4 048,54

4 048,54

0,00

4.B.

Manure Management

1 523,61

1 523,61

0,00

1 056,05

1 056,05

0,00

4.C.

Rice Cultivation

118,44

118,44

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

8 444,85

6 401,77

-24,19

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

40,24

40,24

0,00

12,78

12,78

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-4 656,97

-4 656,97

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-4 656,97

-4 656,97

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)


[image: image22.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1988

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

13 812,75

13 812,75

0,00

235,60

235,60

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

12 877,20

12 877,20

0,00

6.B.

Wastewater Handling

935,55

935,55

0,00

235,60

235,60

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

2 053,00

2 053,00

0,00

1,32

1,32

0,00

7,13

7,13

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,84

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,78

N

2

O

CO

2

 equivalent (Gg)

144 397,69

Previous submission

Latest submission

CO

2

 equivalent (Gg)

141 821,08

SF

6

139 740,72

137 164,11

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





7,13

HFCs

PFCs

CO

2

 equivalent (Gg)
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Bulgaria

Recalculated year: 1990

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

77 455,18

77 008,08

-0,58

25 623,38

25 584,33

-0,15

15 789,20

13 681,59

-13,35

1. Energy

75 942,09

75 942,09

0,00

4 648,93

4 609,88

-0,84

3 654,59

3 654,59

0,00

1.A.

Fuel Combustion Activities

75 942,09

75 942,09

0,00

143,75

104,70

-27,16

3 654,59

3 654,59

0,00

1.A.1.

Energy Industries

38 801,40

38 801,40

0,00

31,77

19,17

-39,65

2 964,22

2 964,22

0,00

1.A.2.

Manufacturing Industries and Construction                           

19 890,45

19 890,45

0,00

33,90

7,45

-78,03

523,52

523,52

0,00

1.A.3.

Transport

10 863,71

10 863,71

0,00

61,02

61,02

0,00

78,74

78,74

0,00

1.A.4.

Other Sectors

5 380,59

5 380,59

0,00

4,39

4,39

0,00

68,66

68,66

0,00

1.A.5.

Other

1 005,93

1 005,93

0,00

12,67

12,67

0,00

19,44

19,44

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

4 505,18

4 505,18

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

0,00

0,00

1 591,81

1 591,81

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

0,00

0,00

2 913,37

2 913,37

0,00

0,00

2.  Industrial Processes

7 312,77

6 865,67

-6,11

58,24

58,24

0,00

2 255,50

2 255,50

0,00

2.A.

Mineral Products

4 244,48

3 797,38

-10,53

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

1 224,51

1 224,51

0,00

0,38

0,38

0,00

2 255,50

2 255,50

0,00

2.C.

Metal Production

1 843,78

1 843,78

0,00

57,87

57,87

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

5 414,16

5 414,16

0,00

9 655,46

7 547,85

-21,83

4.A.

Enteric Fermentation

3 783,64

3 783,64

0,00

4.B.

Manure Management

1 501,24

1 501,24

0,00

1 030,42

1 030,42

0,00

4.C.

Rice Cultivation

88,96

88,96

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

8 613,13

6 505,53

-24,47

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

40,32

40,32

0,00

11,91

11,91

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-5 799,68

-5 799,68

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-5 799,68

-5 799,68

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)


[image: image24.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1990

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

15 502,04

15 502,04

0,00

223,66

223,66

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

14 442,40

14 442,40

0,00

6.B.

Wastewater Handling

1 059,64

1 059,64

0,00

223,66

223,66

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 766,14

1 766,14

0,00

1,16

1,16

0,00

6,83

6,83

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-2,18

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-2,08





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4

N

2

O

CO

2

 equivalent (Gg)

124 667,43

Previous submission

Latest submission

CO

2

 equivalent (Gg)

122 073,68

SF

6

118 867,75

116 274,00
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Bulgaria

Recalculated year: 1991

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

57 656,94

57 392,89

-0,46

25 029,29

24 986,37

-0,17

13 005,70

11 326,92

-12,91

1. Energy

60 674,43

60 674,43

0,00

4 003,75

3 960,83

-1,07

3 157,99

3 157,99

0,00

1.A.

Fuel Combustion Activities

60 674,43

60 674,43

0,00

111,18

68,26

-38,60

3 157,99

3 157,99

0,00

1.A.1.

Energy Industries

37 130,08

37 130,08

0,00

53,21

15,63

-70,63

2 745,69

2 745,69

0,00

1.A.2.

Manufacturing Industries and Construction                           

12 051,64

12 051,64

0,00

11,75

6,41

-45,46

286,42

286,42

0,00

1.A.3.

Transport

6 524,57

6 524,57

0,00

29,71

29,71

0,00

47,09

47,09

0,00

1.A.4.

Other Sectors

4 086,25

4 086,25

0,00

2,40

2,40

0,00

55,32

55,32

0,00

1.A.5.

Other

881,89

881,89

0,00

14,12

14,12

0,00

23,47

23,47

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

3 892,57

3 892,57

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 367,61

1 367,61

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 524,96

2 524,96

0,00

0,00

2.  Industrial Processes

4 862,97

4 598,92

-5,43

43,39

43,39

0,00

1 626,08

1 626,08

0,00

2.A.

Mineral Products

2 462,67

2 198,62

-10,72

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

1 003,80

1 003,80

0,00

0,25

0,25

0,00

1 626,08

1 626,08

0,00

2.C.

Metal Production

1 396,50

1 396,50

0,00

43,14

43,14

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

4 916,20

4 916,20

0,00

8 019,96

6 341,17

-20,93

4.A.

Enteric Fermentation

3 485,83

3 485,83

0,00

4.B.

Manure Management

1 319,07

1 319,07

0,00

921,22

921,22

0,00

4.C.

Rice Cultivation

68,91

68,91

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

7 084,64

5 405,86

-23,70

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

42,39

42,39

0,00

14,09

14,09

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-7 880,46

-7 880,46

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-7 880,46

-7 880,46

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

 

[image: image26.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1991

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

16 065,95

16 065,95

0,00

201,68

201,68

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

15 202,43

15 202,43

0,00

6.B.

Wastewater Handling

863,52

863,52

0,00

201,68

201,68

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 198,34

1 198,34

0,00

0,60

0,60

0,00

6,82

6,82

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-2,08

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,92

N

2

O

CO

2

 equivalent (Gg)

103 572,40

Previous submission

Latest submission

CO

2

 equivalent (Gg)

101 586,64

SF

6

95 691,93

93 706,18

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

 

[image: image27.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1992

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

51 312,35

51 110,58

-0,39

23 645,95

23 626,09

-0,08

10 372,54

9 197,47

-11,33

1. Energy

54 838,76

54 838,76

0,00

3 801,25

3 781,39

-0,52

3 031,16

3 031,16

0,00

1.A.

Fuel Combustion Activities

54 838,76

54 838,76

0,00

89,12

69,25

-22,29

3 031,16

3 031,16

0,00

1.A.1.

Energy Industries

33 902,94

33 902,94

0,00

29,57

13,82

-53,27

2 717,29

2 717,29

0,00

1.A.2.

Manufacturing Industries and Construction                           

9 694,12

9 694,12

0,00

9,44

5,33

-43,57

217,36

217,36

0,00

1.A.3.

Transport

6 435,38

6 435,38

0,00

35,76

35,76

0,00

44,78

44,78

0,00

1.A.4.

Other Sectors

4 610,45

4 610,45

0,00

2,38

2,38

0,00

32,68

32,68

0,00

1.A.5.

Other

195,86

195,86

0,00

11,98

11,98

0,00

19,06

19,06

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

3 712,14

3 712,14

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 502,07

1 502,07

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 210,07

2 210,07

0,00

0,00

2.  Industrial Processes

4 109,65

3 907,88

-4,91

41,02

41,02

0,00

1 323,66

1 323,66

0,00

2.A.

Mineral Products

1 970,33

1 768,55

-10,24

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

823,12

823,12

0,00

0,25

0,25

0,00

1 323,66

1 323,66

0,00

2.C.

Metal Production

1 316,21

1 316,21

0,00

40,76

40,76

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

4 027,01

4 027,01

0,00

5 816,45

4 641,39

-20,20

4.A.

Enteric Fermentation

2 887,01

2 887,01

0,00

4.B.

Manure Management

1 073,13

1 073,13

0,00

759,58

759,58

0,00

4.C.

Rice Cultivation

38,01

38,01

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

5 047,88

3 872,81

-23,28

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

28,87

28,87

0,00

8,99

8,99

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-7 636,06

-7 636,06

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-7 636,06

-7 636,06

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

 

[image: image28.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1992

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

15 776,67

15 776,67

0,00

201,27

201,27

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

14 975,13

14 975,13

0,00

6.B.

Wastewater Handling

801,54

801,54

0,00

201,27

201,27

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 438,15

1 438,15

0,00

0,69

0,69

0,00

6,76

6,76

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,64

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,50

N

2

O

CO

2

 equivalent (Gg)

92 966,90

Previous submission

Latest submission

CO

2

 equivalent (Gg)

91 570,20

SF

6

85 330,84

83 934,14

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

 
[image: image29.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1993

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

54 323,19

54 086,18

-0,44

21 270,79

21 238,35

-0,15

8 986,74

8 045,57

-10,47

1. Energy

57 172,60

57 172,60

0,00

3 702,47

3 670,03

-0,88

3 001,86

3 001,86

0,00

1.A.

Fuel Combustion Activities

57 172,60

57 172,60

0,00

104,24

71,80

-31,12

3 001,86

3 001,86

0,00

1.A.1.

Energy Industries

34 126,29

34 126,29

0,00

40,07

12,35

-69,17

2 670,70

2 670,70

0,00

1.A.2.

Manufacturing Industries and Construction                           

10 752,25

10 752,25

0,00

10,32

5,60

-45,76

222,43

222,43

0,00

1.A.3.

Transport

7 443,93

7 443,93

0,00

40,56

40,56

0,00

51,11

51,11

0,00

1.A.4.

Other Sectors

4 117,02

4 117,02

0,00

1,48

1,48

0,00

28,61

28,61

0,00

1.A.5.

Other

733,11

733,11

0,00

11,81

11,81

0,00

29,02

29,02

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

3 598,24

3 598,24

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 499,81

1 499,81

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 098,43

2 098,43

0,00

0,00

2.  Industrial Processes

4 172,90

3 935,89

-5,68

47,88

47,88

0,00

1 132,69

1 132,69

0,00

2.A.

Mineral Products

1 737,72

1 500,71

-13,64

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

793,00

793,00

0,00

0,53

0,53

0,00

1 132,69

1 132,69

0,00

2.C.

Metal Production

1 642,18

1 642,18

0,00

47,35

47,35

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

3 159,91

3 159,91

0,00

4 659,93

3 718,76

-20,20

4.A.

Enteric Fermentation

2 251,07

2 251,07

0,00

4.B.

Manure Management

858,86

858,86

0,00

606,37

606,37

0,00

4.C.

Rice Cultivation

26,20

26,20

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

4 047,33

3 106,16

-23,25

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

23,78

23,78

0,00

6,23

6,23

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-7 022,31

-7 022,31

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-7 022,31

-7 022,31

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

0,00

5.E.

Other

0,00

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

 

[image: image30.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1993

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

14 360,52

14 360,52

0,00

192,26

192,26

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

13 682,64

13 682,64

0,00

6.B.

Wastewater Handling

677,88

677,88

0,00

192,26

192,26

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 582,72

1 582,72

0,00

0,75

0,75

0,00

6,54

6,54

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,43

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,32





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4

N

2

O

CO

2

 equivalent (Gg)

91 603,02

Previous submission

Latest submission

CO

2

 equivalent (Gg)

90 392,40

SF

6

84 580,71

83 370,10

 

[image: image31.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1994

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

51 615,15

51 303,99

-0,60

15 420,02

15 394,90

-0,16

8 575,98

7 742,84

-9,71

1. Energy

53 659,15

53 659,15

0,00

3 649,37

3 624,25

-0,69

2 908,81

2 908,81

0,00

1.A.

Fuel Combustion Activities

53 659,15

53 659,15

0,00

95,88

70,76

-26,20

2 908,81

2 908,81

0,00

1.A.1.

Energy Industries

30 993,25

30 993,25

0,00

31,30

11,16

-64,34

2 568,24

2 568,24

0,00

1.A.2.

Manufacturing Industries and 

Construction                           

11 984,59

11 984,59

0,00

10,88

5,90

-45,79

230,11

230,11

0,00

1.A.3.

Transport

6 546,95

6 546,95

0,00

39,34

39,34

0,00

42,70

42,70

0,00

1.A.4.

Other Sectors

3 324,75

3 324,75

0,00

1,93

1,93

0,00

57,14

57,14

0,00

1.A.5.

Other

809,61

809,61

0,00

12,42

12,42

0,00

10,63

10,63

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

3 553,49

3 553,49

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 401,62

1 401,62

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 151,87

2 151,87

0,00

0,00

2.  Industrial Processes

4 931,13

4 619,97

-6,31

63,66

63,66

0,00

1 337,99

1 337,99

0,00

2.A.

Mineral Products

1 908,78

1 597,62

-16,30

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

888,36

888,36

0,00

0,59

0,59

0,00

1 337,99

1 337,99

0,00

2.C.

Metal Production

2 133,99

2 133,99

0,00

63,07

63,07

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 653,55

2 653,55

0,00

4 146,58

3 313,44

-20,09

4.A.

Enteric Fermentation

1 892,72

1 892,72

0,00

4.B.

Manure Management

729,09

729,09

0,00

509,51

509,51

0,00

4.C.

Rice Cultivation

6,95

6,95

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 630,75

2 797,61

-22,95

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

24,79

24,79

0,00

6,32

6,32

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-6 975,13

-6 975,13

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-6 975,13

-6 975,13

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

 

[image: image32.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA
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Recalculated year: 1994

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

9 053,44

9 053,44

0,00

182,59

182,59

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

8 436,27

8 436,27

0,00

6.B.

Wastewater Handling

617,18

617,18

0,00

182,59

182,59

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 482,87

1 482,87

0,00

0,71

0,71

0,00

6,59

6,59

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,55

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,42

N

2

O

CO

2

 equivalent (Gg)

82 586,28

Previous submission

Latest submission

CO

2

 equivalent (Gg)

81 416,86

SF

6

75 611,15

74 441,73

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

 

[image: image33.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1995

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

54 181,03

53 821,18

-0,66

16 168,01

16 145,83

-0,14

9 227,76

8 405,85

-8,91

1. Energy

55 985,88

55 985,88

0,00

4 115,77

4 093,59

-0,54

3 026,53

3 026,53

0,00

1.A.

Fuel Combustion Activities

55 985,88

55 985,88

0,00

97,85

75,67

-22,67

3 026,53

3 026,53

0,00

1.A.1.

Energy Industries

31 623,45

31 623,45

0,00

28,66

11,86

-58,60

2 652,74

2 652,74

0,00

1.A.2.

Manufacturing Industries and Construction                           

14 581,77

14 581,77

0,00

12,47

7,09

-43,18

285,09

285,09

0,00

1.A.3.

Transport

6 844,63

6 844,63

0,00

42,50

42,50

0,00

44,16

44,16

0,00

1.A.4.

Other Sectors

2 621,01

2 621,01

0,00

2,17

2,17

0,00

28,93

28,93

0,00

1.A.5.

Other

315,02

315,02

0,00

12,06

12,06

0,00

15,61

15,61

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

4 017,91

4 017,91

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 453,48

1 453,48

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 564,43

2 564,43

0,00

0,00

2.  Industrial Processes

5 714,63

5 354,78

-6,30

69,79

69,79

0,00

1 921,08

1 921,08

0,00

2.A.

Mineral Products

2 319,99

1 960,14

-15,51

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

1 071,58

1 071,58

0,00

0,74

0,74

0,00

1 921,08

1 921,08

0,00

2.C.

Metal Production

2 323,06

2 323,06

0,00

69,06

69,06

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 552,67

2 552,67

0,00

4 103,35

3 281,43

-20,03

4.A.

Enteric Fermentation

1 790,77

1 790,77

0,00

4.B.

Manure Management

724,85

724,85

0,00

495,73

495,73

0,00

4.C.

Rice Cultivation

11,59

11,59

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 600,31

2 778,40

-22,83

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

25,45

25,45

0,00

7,30

7,30

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-7 519,48

-7 519,48

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-7 519,48

-7 519,48

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

 

[image: image34.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1995

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

9 429,78

9 429,78

0,00

176,80

176,80

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

8 393,54

8 393,54

0,00

6.B.

Wastewater Handling

1 036,24

1 036,24

0,00

176,80

176,80

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 431,78

1 431,78

0,00

0,69

0,69

0,00

6,84

6,84

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

2,95

2,95

0,00

46,92

46,94

0,05

0,00

0,00

0,00

2.C.3.

Aluminium Production

46,92

46,94

0,05

0,00

2.E.

Production of Halocarbons and SF

6

2,95

2,95

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

62,17

62,17

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,51

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,38





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4

N

2

O

CO

2

 equivalent (Gg)

87 146,16

Previous submission

Latest submission

CO

2

 equivalent (Gg)

85 942,24

SF

6

79 626,67

78 422,76

 

[image: image35.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1996

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

52 952,18

52 552,79

-0,75

15 063,64

15 042,15

-0,14

8 990,62

8 177,27

-9,05

1. Energy

54 541,06

54 541,06

0,00

4 108,95

4 087,46

-0,52

2 975,44

2 975,44

0,00

1.A.

Fuel Combustion Activities

54 541,06

54 541,06

0,00

90,65

69,16

-23,71

2 975,44

2 975,44

0,00

1.A.1.

Energy Industries

30 726,28

30 726,28

0,00

26,48

11,01

-58,40

2 609,22

2 609,22

0,00

1.A.2.

Manufacturing Industries and Construction                           

14 010,34

14 010,34

0,00

12,74

6,72

-47,29

289,05

289,05

0,00

1.A.3.

Transport

6 305,61

6 305,61

0,00

36,66

36,66

0,00

40,79

40,79

0,00

1.A.4.

Other Sectors

3 237,68

3 237,68

0,00

2,51

2,51

0,00

19,75

19,75

0,00

1.A.5.

Other

261,14

261,14

0,00

12,25

12,25

0,00

16,64

16,64

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

4 018,31

4 018,31

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 413,97

1 413,97

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 604,34

2 604,34

0,00

0,00

2.  Industrial Processes

5 601,04

5 201,65

-7,13

64,36

64,36

0,00

1 962,27

1 962,27

0,00

2.A.

Mineral Products

2 436,83

2 037,44

-16,39

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

1 062,93

1 062,93

0,00

0,42

0,42

0,00

1 962,27

1 962,27

0,00

2.C.

Metal Production

2 101,29

2 101,29

0,00

63,94

63,94

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 429,00

2 429,00

0,00

3 886,12

3 072,78

-20,93

4.A.

Enteric Fermentation

1 729,91

1 729,91

0,00

4.B.

Manure Management

663,55

663,55

0,00

461,33

461,33

0,00

4.C.

Rice Cultivation

21,89

21,89

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 420,64

2 607,29

-23,78

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

13,65

13,65

0,00

4,16

4,16

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-7 189,92

-7 189,92

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-7 189,92

-7 189,92

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

 

[image: image36.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA
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Recalculated year: 1996

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

8 461,33

8 461,33

0,00

166,79

166,79

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

7 477,36

7 477,36

0,00

6.B.

Wastewater Handling

983,97

983,97

0,00

166,79

166,79

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 203,60

1 203,60

0,00

0,56

0,56

0,00

5,66

5,66

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

45,88

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

45,88

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,54

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,41





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4

N

2

O

CO

2

 equivalent (Gg)

84 196,36

Previous submission

Latest submission

CO

2

 equivalent (Gg)

83 008,02

SF

6

77 006,44

75 818,10
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Bulgaria

Recalculated year: 1997

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

52 390,47

52 058,03

-0,63

12 830,33

12 801,91

-0,22

8 485,10

7 741,82

-8,76

1. Energy

53 067,26

53 067,26

0,00

3 448,86

3 420,44

-0,82

3 023,74

3 023,74

0,00

1.A.

Fuel Combustion Activities

53 067,26

53 067,26

0,00

87,56

59,14

-32,46

3 023,74

3 023,74

0,00

1.A.1.

Energy Industries

30 993,78

30 993,78

0,00

31,08

10,97

-64,69

2 625,36

2 625,36

0,00

1.A.2.

Manufacturing Industries and Construction                           

13 967,80

13 967,80

0,00

14,55

6,24

-57,10

342,72

342,72

0,00

1.A.3.

Transport

5 315,21

5 315,21

0,00

26,59

26,59

0,00

35,96

35,96

0,00

1.A.4.

Other Sectors

2 678,29

2 678,29

0,00

2,53

2,53

0,00

12,71

12,71

0,00

1.A.5.

Other

112,18

112,18

0,00

12,81

12,81

0,00

6,98

6,98

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

3 361,30

3 361,30

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 274,57

1 274,57

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

2 086,74

2 086,74

0,00

0,00

2.  Industrial Processes

5 175,06

4 842,62

-6,42

69,47

69,47

0,00

1 614,48

1 614,48

0,00

2.A.

Mineral Products

2 037,28

1 704,85

-16,32

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

878,27

878,27

0,00

0,40

0,40

0,00

1 614,48

1 614,48

0,00

2.C.

Metal Production

2 259,51

2 259,51

0,00

69,07

69,07

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 311,29

2 311,29

0,00

3 701,79

2 958,51

-20,08

4.A.

Enteric Fermentation

1 669,02

1 669,02

0,00

4.B.

Manure Management

586,49

586,49

0,00

422,26

422,26

0,00

4.C.

Rice Cultivation

31,87

31,87

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 273,06

2 529,78

-22,71

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

23,92

23,92

0,00

6,46

6,46

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-5 851,85

-5 851,85

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody Biomass 

Stocks

-5 851,85

-5 851,85

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)
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Bulgaria

Recalculated year: 1997

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

7 000,71

7 000,71

0,00

145,09

145,09

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

6 165,15

6 165,15

0,00

6.B.

Wastewater Handling

835,56

835,56

0,00

145,09

145,09

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 519,50

1 519,50

0,00

0,68

0,68

0,00

8,45

8,45

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

0,00

0,00

37,26

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

37,26

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,45

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,34

N

2

O

CO

2

 equivalent (Gg)

79 557,75

Previous submission

Latest submission

CO

2

 equivalent (Gg)

78 490,87

SF

6

73 705,90

72 639,02

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

 

[image: image39.wmf]TABLE 8(a)  RECALCULATION - RECALCULATED DATA

Bulgaria

Recalculated year: 1998

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

45 635,08

45 370,20

-0,58

11 769,19

11 751,47

-0,15

7 294,39

6 608,04

-9,41

1. Energy

48 113,23

48 113,23

0,00

3 265,39

3 247,67

-0,54

2 665,54

2 665,54

0,00

1.A.

Fuel Combustion Activities

48 113,23

48 113,23

0,00

82,97

65,25

-21,36

2 665,54

2 665,54

0,00

1.A.1.

Energy Industries

27 198,76

27 198,76

0,00

26,71

12,91

-51,66

2 393,53

2 393,53

0,00

1.A.2.

Manufacturing Industries and Construction                           

11 401,28

11 401,28

0,00

10,19

6,27

-38,50

180,05

180,05

0,00

1.A.3.

Transport

6 475,23

6 475,23

0,00

29,32

29,32

0,00

39,33

39,33

0,00

1.A.4.

Other Sectors

2 988,84

2 988,84

0,00

5,32

5,32

0,00

52,63

52,63

0,00

1.A.5.

Other

49,12

49,12

0,00

11,43

11,43

0,00

0,00

0,00

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

3 182,42

3 182,42

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 338,28

1 338,28

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

1 844,13

1 844,13

0,00

0,00

2.  Industrial Processes

3 754,56

3 489,67

-7,05

59,51

59,51

0,00

968,49

968,49

0,00

2.A.

Mineral Products

1 403,09

1 138,20

-18,88

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

474,39

474,39

0,00

4,41

4,41

0,00

968,49

968,49

0,00

2.C.

Metal Production

1 877,08

1 877,08

0,00

55,10

55,10

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 387,95

2 387,95

0,00

3 496,39

2 810,04

-19,63

4.A.

Enteric Fermentation

1 717,10

1 717,10

0,00

4.B.

Manure Management

622,48

622,48

0,00

451,83

451,83

0,00

4.C.

Rice Cultivation

27,43

27,43

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 039,00

2 352,65

-22,58

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

20,93

20,93

0,00

5,56

5,56

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-6 232,71

-6 232,71

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-6 232,71

-6 232,71

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)
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Bulgaria

Recalculated year: 1998

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

6 056,35

6 056,35

0,00

163,97

163,97

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

5 335,88

5 335,88

0,00

6.B.

Wastewater Handling

720,47

720,47

0,00

163,97

163,97

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

1 512,41

1 519,50

0,47

0,65

0,65

0,00

7,91

7,91

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

0,00

69,44

69,44

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

69,44

69,44

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

576,65

576,65

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,50

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,36

N

2

O

CO

2

 equivalent (Gg)

71 000,82

Previous submission

Latest submission

CO

2

 equivalent (Gg)

70 031,86

SF

6

64 768,11

63 799,15

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)
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Bulgaria

Recalculated year: 1999

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

41 423,90

41 280,19

-0,35

10 111,92

10 092,33

-0,19

6 903,57

6 222,62

-9,86

1. Energy

44 104,18

44 104,18

0,00

2 790,66

2 771,07

-0,70

2 466,10

2 466,10

0,00

1.A.

Fuel Combustion Activities

44 104,18

44 104,18

0,00

85,91

66,32

-22,80

2 466,10

2 466,10

0,00

1.A.1.

Energy Industries

25 913,12

25 913,12

0,00

28,83

12,25

-57,51

2 169,31

2 169,31

0,00

1.A.2.

Manufacturing Industries and Construction                           

9 488,08

9 488,08

0,00

8,88

5,88

-33,84

178,42

178,42

0,00

1.A.3.

Transport

6 211,56

6 211,56

0,00

30,58

30,58

0,00

38,26

38,26

0,00

1.A.4.

Other Sectors

2 491,43

2 491,43

0,00

6,10

6,10

0,00

80,11

80,11

0,00

1.A.5.

Other

0,00

0,00

0,00

11,50

11,50

0,00

0,00

0,00

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

2 704,75

2 704,75

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

1 176,24

1 176,24

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

1 528,51

1 528,51

0,00

0,00

2.  Industrial Processes

3 927,32

3 783,61

-3,66

56,66

56,66

0,00

732,46

732,46

0,00

2.A.

Mineral Products

1 878,14

1 734,43

-7,65

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

338,39

338,39

0,00

9,74

9,74

0,00

732,46

732,46

0,00

2.C.

Metal Production

1 710,79

1 710,79

0,00

46,92

46,92

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 422,60

2 422,60

0,00

3 536,06

2 855,11

-19,26

4.A.

Enteric Fermentation

1 742,05

1 742,05

0,00

4.B.

Manure Management

636,28

636,28

0,00

466,59

466,59

0,00

4.C.

Rice Cultivation

18,88

18,88

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 061,56

2 380,61

-22,24

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

25,39

25,39

0,00

7,91

7,91

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-6 607,60

-6 607,60

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody 

Biomass Stocks

-6 607,60

-6 607,60

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)
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2002
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Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

4 842,00

4 842,00

0,00

168,95

168,95

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

4 109,81

4 109,81

0,00

6.B.

Wastewater Handling

732,20

732,20

0,00

168,95

168,95

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

344,80

344,80

0,00

0,22

0,22

0,00

0,20

0,20

0,00

Multilateral Operations

NO

NO

0,00

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

43,55

43,55

0,00

0,00

0,00

0,00

2.C.3.

Aluminium Production

43,55

43,55

0,00

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

0,00

102,68

102,68

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,44

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,30





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4

N

2

O

CO

2

 equivalent (Gg)

65 090,54

Previous submission

Latest submission

CO

2

 equivalent (Gg)

64 246,29

SF

6

58 482,94

57 638,69
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Recalculated year: 2000

2002

(Sheet 1 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

37 866,16

37 714,19

-0,40

10 181,99

10 164,92

-0,17

7 440,46

6 721,68

-9,66

1. Energy

42 649,09

42 649,09

0,00

3 010,40

2 993,33

-0,57

2 410,97

2 410,97

0,00

1.A.

Fuel Combustion Activities

42 649,09

42 649,09

0,00

76,59

59,52

-22,29

2 410,97

2 410,97

0,00

1.A.1.

Energy Industries

26 266,74

26 266,74

0,00

24,71

8,96

-63,72

2 248,33

2 248,33

0,00

1.A.2.

Manufacturing Industries and Construction                           

8 604,82

8 604,82

0,00

6,22

4,90

-21,27

62,37

62,37

0,00

1.A.3.

Transport

5 881,45

5 881,45

0,00

27,32

27,32

0,00

34,48

34,48

0,00

1.A.4.

Other Sectors

1 896,08

1 896,08

0,00

7,93

7,93

0,00

65,79

65,79

0,00

1.A.5.

Other

0,00

0,00

0,00

10,40

10,40

0,00

0,00

0,00

0,00

1.B.

Fugitive Emissions from Fuels

0,00

0,00

0,00

2 933,81

2 933,81

0,00

0,00

0,00

0,00

1.B.1.

Solid fuel

0,00

0,00

0,00

1 198,98

1 198,98

0,00

0,00

1.B.2.

Oil and Natural Gas

0,00

0,00

0,00

1 734,83

1 734,83

0,00

0,00

2.  Industrial Processes

4 193,30

4 041,33

-3,62

73,81

73,81

0,00

1 314,42

1 314,42

0,00

2.A.

Mineral Products

2 140,06

1 988,09

-7,10

0,00

0,00

0,00

0,00

0,00

0,00

2.B.

Chemical Industry

569,90

569,90

0,00

3,10

3,10

0,00

1 314,42

1 314,42

0,00

2.C.

Metal Production

1 483,34

1 483,34

0,00

70,70

70,70

0,00

0,00

0,00

0,00

2.D.

Other Production

0,00

0,00

0,00

2.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

3.  Solvent and Other Product Use

4.  Agriculture

0,00

0,00

0,00

2 277,86

2 277,86

0,00

3 556,87

2 838,09

-20,21

4.A.

Enteric Fermentation

1 664,90

1 664,90

0,00

4.B.

Manure Management

568,69

568,69

0,00

429,29

429,29

0,00

4.C.

Rice Cultivation

22,56

22,56

0,00

4.D.

Agricultural Soils 

(2)

0,00

0,00

0,00

0,00

0,00

0,00

3 121,97

2 403,19

-23,02

4.E.

Prescribed Burning of Savannas

0,00

0,00

4.F.

Field Burning of Agricultural Residues

21,71

21,71

0,00

5,61

5,61

0,00

4.G.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

5.  Land-Use Change and Forestry (net)

-8 976,23

-8 976,23

0,00

0,00

0,00

0,00

0,00

0,00

0,00

5.A.

Changes in Forest and Other Woody Biomass 

Stocks

-8 976,23

-8 976,23

0,00

5.B.

Forest and Grassland Conversion

0,00

0,00

0,00

0,00

0,00

5.C.

Abandonment of Managed Lands

0,00

5.D.

CO

2

 Emissions and Removals from Soil

0,00

5.E.

Other

0,00

0,00

0,00

Total National Emissions and Removals

N

2

O

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK 

CATEGORIES

CO

2

CH

4

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)
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Bulgaria

Recalculated year: 2000

2002

(Sheet 2 of 2)

Submission 2004

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

6.  Waste

0,00

0,00

0,00

4 819,91

4 819,91

0,00

158,20

158,20

0,00

6.A.

Solid Waste Disposal on Land

0,00

0,00

0,00

4 226,25

4 226,25

0,00

6.B.

Wastewater Handling

593,66

593,66

0,00

158,20

158,20

0,00

6.C.

Waste Incineration

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

6.D.

Other 

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

7.  Other

 (please specify)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Memo Items:

International Bunkers

475,16

475,16

0,00

0,47

0,47

0,00

1,60

1,60

0,00

Multilateral Operations

NO

NO

0,00

NO

NO

0,00

CO

2

 Emissions from Biomass

0,00

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

Previous 

submission

Latest 

submission

Difference

(1)

(%)

(%)

(%)

Total Actual Emissions

0,00

29,44

33,14

12,56

1,06

1,06

0,00

2.C.3.

Aluminium Production

29,44

33,14

12,56

0,00

2.E.

Production of Halocarbons and SF

6

0,00

0,00

0,00

2.F.

Consumption of Halocarbons and SF

6

0,00

0,00

0,00

Other

0,00

0,00

1,06

1,06

0,00

97,50

Difference

(1)

(%)

Total CO

2

 Equivalent Emissions with Land-Use Change and Forestry

 (3)

-1,59

Total CO

2

 Equivalent Emissions without Land-Use Change and Forestry

 (3)

-1,37





GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Potential Emissions from Consumption of HFCs/PFCs and SF

6





CO

2

 equivalent (Gg)

HFCs

PFCs

CO

2

 equivalent (Gg)

CO

2 

equivalent (Gg)

CO

2

 equivalent (Gg)

CO

2

 equivalent (Gg)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO

2

CH

4

N

2

O

CO

2

 equivalent (Gg)

64 495,34

Previous submission

Latest submission

CO

2

 equivalent (Gg)

63 611,21

SF

6

55 519,11

54 634,99
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2002

Submission 2004

Addition/removal/ replacement 

Methods 

(2)

Emission factors 

(2)

Activity data

 (2)

of source/sink categories

1.A.

Fuel Combustion Activities

CO

2

NO

In the Reference approach, the factor used to estimate carbon stored for 

natural gas as feedstocks was modified.

1.A.1.a

Fuel Combustion Activities

CH

4

, NMVOCs

NO

Emission factors for solid fuels burned in district heating plants and 

auto generation plants as well as for natural gas in power plants with 

capacity > 50 MWt was modified.

2.A.7

Industrial Processes

CO

2

NO

Emission factor for emissions from Glass Production was modified 

2.C.3

Industrial Processes

PFC

NO

The C

2

F

6

 emission factor for Aluminum Production was modified.

4.D.3

Agriculture - Agricultural Soils 

N2O

NO

Frac

LEACH

 was decreased from 0,3 to 0,1.

4.D.1

Agriculture - Agricultural Soils 

N2O

NO

In compliance with the Good Practice Guidance recommendations 

emission factor for cultivation of histosols was modified from 5 to 8.

RECALCULATION DUE TO

GHG

Specify the sector and source/sink category

(1) 

where changes in estimates have occurred:

CHANGES IN:

 

Annex III: List of Emission Factors and Parameters used for Bulgaria’s National GHG Inventory 2002.
LIST OF EMISSION FACTORS

EF – ENERGY INDUSTRIES

	Electricity 

Public Generation
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	2.5
	3.0
	71
	22.3
	2.5
	0

	LPG
	0
	0
	0
	0
	0
	0
	0

	Gas Oil
	73.3
	7.8
	1.84
	1432
	528
	169.6
	0.4

	Residual Fuel Oil
	78.4
	3
	18.2
	242
	14.5
	3
	1.8

	Anthracite
	101.4
	1.5
	18.1
	571
	24.7
	1.5
	0.81

	Black Coal
	101.4
	1.5
	18.1
	571
	24.7
	1.5
	0.81

	Brown Coal
	95.1
	1.5
	22
	184
	9.3
	1.5
	2.14

	Lignite
	112.1
	1.5
	40.3
	147
	16.8
	1.5
	5.49

	Coke
	106
	0
	0
	0
	0
	0
	0.2

	Diesel Oil
	73.3
	7.8
	1.84
	1432
	528
	169.6
	0.4

	BKB
	112.1
	1.5
	40.3
	147
	16.8
	1.5
	3.5


	Combined Heat & Electricity

Public Generation
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH2
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Coke Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7

	Blast Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7

	Natural Gas
	55.82
	2.5
	3.0
	60
	22.3
	2.5
	0

	LPG
	0
	0
	0
	0
	0
	0
	0

	Gas Oil
	73.3
	7.8
	1.84
	1432
	528
	169.6
	0.4

	Residual Fuel Oil
	74.5
	3
	18.22
	200
	14.5
	3
	1.43

	Anthracite
	113
	1.5
	18.1
	410
	36.3
	1.5
	1.2

	Black Coal
	113
	1.5
	18.1
	410
	36.3
	1.5
	1.8

	Brown Coal
	90
	1.5
	22
	157
	59.5
	1.5
	1.62

	Lignite
	99.9
	1.5
	40.3
	179
	16.8
	1.5
	5.65

	Dry gas
	62.4
	1.4
	0
	67
	17
	0
	0.4

	Diesel Oil
	73.3
	7.8
	1.84
	1432
	528
	169.6
	0.5

	BKB
	100
	1.5
	40.3
	179
	16.8
	1.5
	3


	Combined Heat & Electricity

Auto-generation
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas хил.м3
	55.82
	2.5
	3.0
	71.7
	22.3
	2.5
	0

	LPG
	76
	0.03
	0
	103
	15
	0
	0.5

	Gas Oil
	76
	0.03
	0
	103
	15
	0
	0.5

	Res. Fuel Oil + Gudron
	78.5
	3
	18.22
	134
	14.5
	3
	1.47

	Anthracite
	113
	1.5
	18.1
	410
	36.3
	1.5
	1.2

	Black Coal
	113
	1.5
	18.1
	410
	36.3
	1.5
	1.8

	Brown Coal
	90
	1.5
	22
	157
	59.5
	1.5
	1.62

	Lignite
	99.9
	1.5
	40.3
	179
	16.8
	1.5
	5.65

	Coke/Tar
	106
	1.5
	18.1
	410
	36.3
	1.5
	0.5

	Dry gas
	62.4
	1.4
	0
	67
	17
	0
	0.4

	BKB/ Waste industrial
	100
	1.5
	40.3
	179
	16.8
	1.5
	3

	Coke Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7

	Blast Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7


	Heat Plants


	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	0.1
	3.0
	54
	19
	0
	0

	LPG
	0
	0
	0
	0
	0
	0
	0

	Gas Oil
	73.3
	2.9
	0
	161
	15
	0
	0.5

	Residual Fuel Oil
	70
	0.7
	18.2
	139
	15
	0
	1.79

	Anthracite
	113
	15
	18.1
	410
	36.3
	15
	0

	Black Coal
	113
	15
	18.1
	410
	36.3
	15
	1.7

	Brown Coal
	90
	15
	22
	157
	59.5
	15
	1.7

	Lignite
	99.9
	15
	40.3
	179
	16.8
	15
	4

	Coke
	106
	0
	0
	0
	0
	0
	0.4

	Wood
	98.7
	15
	0
	115
	1504
	0
	0

	BKB
	100
	15
	40.3
	179
	16.8
	15
	3.88


	Petroleum Refining


	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil
	73.3
	0.6
	17.7
	64
	16
	0
	0

	Residual Fuel Oil / Distillate
	76.6
	2.9
	0
	161
	15
	0
	0

	Anthracite
	101.33
	2.4
	0
	329
	93
	0
	0

	Black Coal
	101.33
	2.4
	0
	329
	93
	0
	0

	Brown Coal
	95.6
	2.5
	0
	345
	98
	0
	0

	Lignite
	110.3
	2.5
	0
	345
	98
	0
	0

	Coke
	106
	0
	0
	0
	0
	0
	0

	Dry gas
	62.4
	1.4
	0
	67
	17
	0
	0.4

	BKB
	100
	11
	62
	248
	205
	0
	0

	Crude oil
	1.7
	0.07
	0
	1.5
	2.35
	15.6
	0.0235

	Kerosene
	70.8
	1.9
	0
	280
	116.8
	17.4
	0.04


	Solid Fuels Transformation

Coke& BKB & Blast furnace
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	100
	0
	0
	0
	0
	0
	0

	LPG
	0
	0
	0
	0
	0
	0
	0

	Gas Oil
	0
	0
	0
	0
	0
	0
	0

	Residual Fuel Oil
	0
	0
	0
	0
	0
	0
	0

	Anthracite
	0
	0
	0
	0
	0
	0
	0

	Black Coal
	0
	1
	0
	35
	211
	16
	0

	Brown Coal
	0
	0
	0
	0
	0
	0
	0

	Lignite
	0
	0
	0
	0
	0
	60
	0

	Coke
	5
	5.6
	0.15
	7.2
	3.5
	0.31
	0.003


	Other Energy Industries
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil (diesel + gas oil)
	73.3
	0.6
	17.7
	64
	16
	0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0
	161
	15
	0
	0.5

	Anthracite
	101.33
	2.4
	0
	329
	93
	0
	1.33

	Black Coal
	101.33
	2.4
	0
	329
	93
	0
	1.33

	Brown Coal
	95.6
	2.5
	0
	345
	98
	0
	2.7

	Lignite
	110.3
	2.5
	0
	345
	98
	0
	3.3

	Coke
	106
	0
	0
	0
	0
	0
	0.58

	Coke Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7

	BKB
	100
	11
	62
	248
	205
	0
	3.88

	Blast Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7

	Kerosene
	70.78
	1.9
	0
	280
	116.8
	17.4
	0.03

	Wood
	98.7
	15
	0
	115
	1504
	0
	0

	Dry gas
	62.4
	1.4
	0
	67
	17
	0
	0.4


EF - MANUFACTURING INDUSTRIES AND CONSTRUCTION

	Iron and Steel
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.40
	0.00
	67.00
	17.00
	0.00
	0

	LPG
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0

	Gas Oil
	73.30
	2.90
	0.00
	161.00
	15.00
	0.00
	0.48

	Residual Fuel Oil
	76.60
	2.90
	0.00
	161.00
	15.00
	0.00
	1.5

	Anthracite
	101.30
	2.40
	0.00
	329.0
	93.00
	0.00
	1.1

	Black Coal
	101.30
	2.40
	0.00
	329.0
	93.00
	0.00
	1.33

	Brown Coal
	95.60
	2.50
	0.00
	345.00
	98.00
	0.00
	2.5

	Lignite
	110.30
	2.50
	0.00
	345.00
	98.00
	0.00
	3.8

	Coke
	106.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.58

	Wood
	98.70
	15.00
	0.00
	115.00
	1504
	0.00
	0

	BKB
	107.50
	2.50
	0.00
	345.00
	98.00
	0.00
	2.9

	Coke Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7

	Blast Gas
	62.40
	1.40
	0.00
	67.00
	17.00
	0.00
	0.7


	Non-ferrous

metals
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil
	73.3
	2.9
	0
	161
	15
	0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0
	161
	15
	0
	1.5

	Anthracite
	101.3
	2.4
	0
	329
	93
	0
	1.2

	Black Coal
	101.3
	2.4
	0
	329
	93
	0
	1.4

	Brown Coal
	95.60
	2.5
	0
	345
	98
	0
	2.5

	Lignite
	110.30
	2.5
	0
	345
	98
	0
	3.26

	Coke
	106
	0
	0
	0
	0
	0
	0.4

	Wood
	98.70
	15.00
	0.00
	115.00
	1504
	0.00
	0

	BKB
	107.5
	2.5
	0
	345
	98
	0
	2.8


	Chemicals
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil
	73.3
	2.9
	0
	161
	15
	0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0
	161
	15
	0
	1.5

	Anthracite
	101.3
	2.4
	0
	329
	93
	0
	1.2

	Black Coal
	101.3
	2.4
	0
	329
	93
	0
	1.4

	Brown Coal
	95.60
	2.5
	0
	345
	98
	0
	2.5

	Lignite
	110.30
	2.5
	0
	345
	98
	0
	3.26

	Coke
	106
	0
	0
	0
	0
	0
	0.4

	Wood
	98.70
	15.00
	0.00
	115.00
	1504
	0.00
	0

	BKB
	107.5
	2.5
	0
	345
	98
	0
	2.8

	Jet Gasoline-Non-energy
	70.8
	58.93
	0.89
	73.33
	23080
	535.7
	0.045


	Pulp, Paper

and Printing
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil
	73.3
	2.9
	0
	161
	15
	0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0
	161
	15
	0
	1.5

	Anthracite
	101.3
	2.4
	0
	329
	93
	0
	1.2

	Black Coal
	101.3
	2.4
	0
	329
	93
	0
	1.4

	Brown Coal
	95.60
	2.5
	0
	345
	98
	0
	2.5

	Lignite
	110.30
	2.5
	0
	345
	98
	0
	3.26

	Coke
	106
	0
	0
	0
	0
	0
	0.4

	Wood
	98.70
	15.00
	0.00
	115.00
	1504
	0.00
	0

	BKB
	107.5
	2.5
	0
	345
	98
	0
	2.8

	Jet Gasoline-No
	70.8
	58.93
	0.89
	73.33
	23080
	535.7
	0.045


	Food Processing

Beverages and

Tobacco
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil
	73.3
	2.9
	0
	161
	15
	0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0
	161
	15
	0
	1.5

	Anthracite
	101.3
	2.4
	0
	329
	93
	0
	1.2

	Black Coal
	101.3
	2.4
	0
	329
	93
	0
	1.4

	Brown Coal
	95.60
	2.5
	0
	345
	98
	0
	2.5

	Lignite
	110.30
	2.5
	0
	345
	98
	0
	3.26

	Coke
	106
	0
	0
	0
	0
	0
	0.4

	Wood
	98.70
	15.00
	0.00
	115.00
	1504
	0.00
	0

	BKB
	107.5
	2.5
	0
	345
	98
	0
	2.8


	Others
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.82
	1.4
	0
	67
	17
	0
	0

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Gas Oil
	73.3
	2.9
	0
	161
	15
	0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0
	161
	15
	0
	1.5

	Anthracite
	101.3
	2.4
	0
	329
	93
	0
	1.2

	Black Coal
	101.3
	2.4
	0
	329
	93
	0
	1.4

	Brown Coal
	95.60
	2.5
	0
	345
	98
	0
	2.5

	Lignite
	110.30
	2.5
	0
	345
	98
	0
	3.26

	Coke
	106
	0
	0
	0
	0
	0
	0.4

	Wood
	98.70
	15.00
	0.00
	115.00
	1504
	0.00
	0

	BKB
	107.5
	2.5
	0
	345
	98
	0
	2.8

	Jet Gasoline-No
	70.8
	58.93
	0.89
	73.33
	23080
	535.7
	0.04

	Kerosene
	70.6
	2
	0
	283
	116.6
	17.5
	0.03

	Dry gas
	62.4
	1.4
	0
	67
	17
	0
	0.4


EF – TRANSPORT

	Emission factors for mobile sources, g/kg fuel

	 
	NOx
	CH4
	NMVOC
	CO
	N2O
	CO2

	Gasoline

	Pass. cars < 1000 ccm
	13.56
	2.04
	27.6
	185.78
	0.06
	3172

	Pass. cars 1000-1500 ccm
	15.92
	2.04
	37.54
	287.87
	0.06
	3172

	Pass. cars 1500-2000 ccm
	16.51
	2.04
	43.33
	323.55
	0.06
	3172

	Pass. cars > 2000 ccm
	15.23
	2.04
	45.35
	390.45
	0.06
	3172

	Busses < 12 p
	18.34
	2.04
	32.64
	188.99
	0.04
	3172

	Busses 12 ( 32 p
	19.19
	1.07
	59.72
	251.32
	0.04
	3172

	Trucks < 1.5 t
	7.79
	0.63
	23.04
	147.86
	0.04
	3172

	Trucks 1.5-5 t
	11.67
	0.68
	34.97
	221.41
	0.04
	3172

	Trucks 5-7 t
	12.98
	0.65
	38.12
	251.32
	0.02
	3172

	Trucks 7-10 t
	10.57
	1.02
	49.44
	264.98
	0.02
	3172

	Motorcycles
	2.64
	3.75
	150
	495
	0.05
	3172

	Diesel - road

	Pass. cars < 2000 ccm
	8.89
	0.09
	2.8
	10.29
	0.08
	3188

	Pass. cars > 2000 ccm
	9.75
	0.09
	3.59
	11.87
	0.08
	3188

	Busses<12p
	6.15
	0.08
	3.29
	6.29
	0.08
	3188

	Busses  12 ( 32 p
	6.97
	0.12
	3.93
	7.85
	0.08
	3188

	Busses >32 p
	11.6
	0.16
	4.02
	11.78
	0.08
	3188

	Long busses(buss + trailer)
	12.51
	0.28
	6.57
	14.07
	0.08
	3188

	Trucks < 1.5 t
	7.05
	0.09
	3.74
	6.23
	0.08
	3188

	Trucks 1.5-5 t
	6.17
	0.09
	3.99
	5.82
	0.08
	3188

	Trucks 5-7 t
	7.17
	0.1
	4.11
	7.96
	0.08
	3188

	Trucks 7-10 t
	22.79
	0.16
	4.79
	17.3
	0.08
	3188

	Trucks 10-15 t
	30
	0.21
	6.55
	20.09
	0.08
	3188

	Trucks > 15 t
	42.86
	0.26
	7.63
	21.8
	0.08
	3188

	Diesel off - road

	Farm equipment
	63.5
	0.45
	9.6
	25.4
	0.08
	3188

	Construction equipment
	50.2
	0.18
	3.9
	16.3
	0.08
	3188

	Water transport
	67.5
	0.23
	4.9
	21.3
	0.08
	3188

	Rail transport
	74.3
	0.25
	5.5
	26.1
	0.08
	3188

	

	Piston aircraft
	3.52
	2.64
	24
	1034
	0.04
	3172

	Jet aircraft
	12.5
	0.09
	0.78
	5.2
	0
	3149

	Ships
	87
	0
	0
	1.9
	0.08
	3212


EF – OTHER SECTORS

	Commercial/
Institutional
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.8
	1.2
	2.4
	48.0
	9.6
	0.0
	0

	Kerosene
	70.8
	1.9
	0.0
	280.0
	116.8
	0.0
	0.02

	Gas Oil
	73.3
	0.6
	15.7
	64.0
	16.0
	0.0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0.0
	161.0
	15.0
	0.0
	1.50

	Anthracite
	101.3
	10.0
	59.1
	236.0
	195.0
	0.0
	1.33

	Black Coal
	101.3
	10.0
	59.1
	236.0
	195.0
	0.0
	1.00

	Brown Coal
	95.60
	11.0
	65.0
	260.0
	214.0
	0.0
	3.00

	Lignite
	110.30
	11.0
	65.0
	260.0
	214.0
	0.0
	3.30

	Coke
	106.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.50

	Wood
	98.7
	15.0
	4.3
	33.0
	199.0
	0.0
	0.00

	BKB
	100.0
	11.0
	62.0
	248.0
	205
	0.0
	3.50

	LPG
	62.4
	1.1
	0
	47
	10
	0.0
	0.03

	

	Residential
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.8
	1.1
	0.0
	47.0
	10.0
	0.0
	0

	Kerosene
	70.8
	1.9
	0.0
	280.0
	116.8
	0.0
	0.03

	Gas Oil
	73.3
	5.0
	0.0
	51.0
	13.0
	0.0
	0.48

	Residual Fuel Oil
	76.6
	2.9
	0.0
	161.0
	15.0
	0.0
	1.50

	Anthracite
	101.3
	0.0
	0.0
	179.0
	35.8
	0.0
	1.70

	Black Coal
	101.3
	0.0
	0.0
	179.0
	35.8
	0.0
	1.80

	Brown Coal
	95.60
	0.0
	0.0
	197.0
	3938.0
	0.0
	3.90

	Lignite
	110.30
	0.0
	0.0
	197.0
	3938.0
	0.0
	4.27

	Coke
	106.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.60

	Wood, Nm3
	98.70
	15.0
	4.3
	33.0
	199.0
	0.0
	0.00

	BKB
	100.0
	0.0
	0.0
	188.0
	3760
	0.0
	3.88

	Avia Gasoline
	68.6
	57.0
	0.86
	76.0
	22366.0
	519.0
	0.02

	LPG
	62.4
	1.1
	0
	47
	10
	0
	0


	Agriculture
	Emission Factor

	
	kg/GJ

CO2
	g/GJ

CH4
	g/GJ

N2O
	g/GJ

NOx
	g/GJ

CO
	g/GJ

NMVOC
	kg/GJ

SO2

	Natural Gas
	55.8
	1.2
	2.4
	48.0
	9.6
	0.0
	0

	Kerosene
	70.8
	1.9
	0.0
	280.0
	116.8
	0.0
	0.02

	Gas Oil
	73.3
	0.6
	15.7
	64.0
	16.0
	0.0
	0.48

	Residual Fuel Oil
	76.6
	1.6
	46.5
	155.0
	17.0
	0.0
	1.5

	Anthracite
	101.3
	0.0
	0.0
	179.0
	3580.0
	0.0
	1.5

	Black Coal
	101.3
	0.0
	0.0
	179.0
	3580.0
	0.0
	1.8

	Brown Coal
	95.60
	0.0
	0.0
	197.0
	214.0
	0.0
	3.8

	Lignite
	110.30
	0.0
	0.0
	197.0
	3938.0
	0.0
	4.3

	Coke
	106.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6

	Wood, Nm3
	98.70
	74.0
	0.0
	200.0
	18533.0
	0.0
	0

	BKB
	100.0
	11.0
	62.0
	248.0
	205
	0.0
	3.7

	Avia Gasoline
	68.6
	57.0
	0.86
	76.0
	22366.0
	519.0
	0.02

	LPG
	62.4
	1.4
	0
	67
	17
	0
	0

	Diesel oil
	73.3
	0.6
	15.7
	64.0
	16.0
	0.0
	0.48

	Motor gasoline
	0
	0
	0
	0
	0
	0
	0.04


EF – FUGITIVE CH4 EMISSIONS

	Fugitive - Coal
EF- m3 CH4 /t

	Underground – mining activities
	17.50

	Underground – post mining activities
	2.50

	Surface - mining activities
	1.20

	Surface – post mining activities
	0.10


	Fugitive – Oil and Gas

EF – kg CH4/PJ

	Oil

	Exploration
	0

	Production
	2650

	Transport
	745

	Refining / Storage
	745

	Distribution of oil products
	0

	Natural Gas

	Exploration
	 

	Production Processing
	227000

	Transmission 
	500000

	Distribution
	 

	Other Leakage
	 

	at industrial plants and power stations
	279500

	in residential and commercial sectors
	139500

	Venting

	Oil
	2000

	Gas
	18000

	Combined
	 

	Flaring

	Oil
	 

	Gas
	 

	Combined
	 


EF – INDUSTRIAL PROCESSES – Emission Factors for Material Resources 

	№
	Resource type
	Units
	CO2
	CH4
	N2O
	СО
	NOx
	NMVOC
	SO2

	
	
	
	kg
	kg
	kg
	kg
	kg
	kg
	kg

	1 
	Vegetal oils (sunflower, soy, etc)-

Sunflower - 15.42.11.40.00 

Maize - 15.62.10.50.00 


	t
	
	
	
	
	
	18.0
	

	2
	Food and Drinks–

Meat - 15.11.1x.yy.zz

Poultry - 15.12.1x.yy.zz 

Fish - 15.20.11.yy.zz

Margarine and solid fats - 15.43.10.yy.zz

Animal feed - 15.71.1x.yy.zz

Pets - 15.72.1x.yy.zz

Bread - 15.81.11.00.00

Cakes and biscuits – 
15.82.12.yy.zz

15.82.13.yy.zz

15.81.12.00.00 

Sugar - 15.83.12.yy.zz

Coffee roasting – 
15.86.11.30.00

15.86.11.50.00

High spirits (grapes, cognacs, vodka, whiskey, liqueurs, etc.)- 15.91.10.yy.zz

Spirit- 15.92.1x.yy.zz

Wine – white - 15.93.12.11.00

15.93.12.13.00 

15.93.12.15.00 

Whine – red - 15.93.12.17.00

15.93.12.19.00

15.93.12.30.00 

           Beer-        15.96.10.00.00


	t

t

t

t

t

t

t

th.l

th.l

th.l

th.l

th.l


	
	
	
	
	
	0.3

10.0

1.0

8.0

1.0

10.0

0.55

0.35

1.5

0.0035

0.008

0.0035
	


	№
	Resource type
	Units
	CO2
	CH4
	N2O
	СО
	NOx
	NMVOC
	SO2

	
	
	
	kg
	kg
	kg
	kg
	kg
	kg
	kg

	3
	Rice-
	Mha.
day
	
	4.14
	
	
	
	
	

	4
	Petroleum products ( without fuels):

Ethylene 24.14.11.30.00

Propylene 24.14.11.40.00

Dychlorethan 24.14.13.53.00

Stirene 24.16.20.50.00

Ethylbenzene 24.14.12.60.00

Methanol- 24.14.22.10.00

Caprolactam- 24.14.52.70.00

Polystyrene 24.16.2x.yy.zz

Polypropylene 24.16.51.30.00

Polyethylene 24.16.1x.yy.zz

Polyvinylchloride
24.16.3x.yy.zz

Lubricants and other mineral oils
23.20.18.yy.zz
	t

t

t

t

t

t

t

t

t

t

t


	36.3 

kg/GJ
	1.0

0.4

4.0

2.0
	NAV
	
	
	1.4

1.4

7.3

18.0

2.0

6.5

5.4

12.0

4.0

8.5


	

	5
	Asphalt ( oil bitumen)

oil coke and oil bitumen - 26.82.13.00.00
	t
	
	
	
	
	
	0.13
	

	6
	Organic chemical processes - (plastic, synthetic resins and glues)     24.16.4x.yy.zz

Glues use 24.62.10.13.00

Formaldehyde 24.14.61.11.00

Phtalic anhydride 
24.14.34.33.00
	t

t

t

t
	
	
	
	
	
	7.5

600

5.0

6.0
	

	7
	Paints and lacquers (dissolved in water and other solvent) 24.30.11.yy.zz, 24.30.12.yy.zz

Paints and glue productions 24.30.22.73.00

Paint use

Water-soluble paint use - latex

Use of paints and solvents in households

Solvents use in metal industry

Dry cleaning
	t
	
	
	
	
	
	18

500

30

400

900

600
	.

	8
	Pulp and Paper
21.11.1x.yy.zz
	t
	
	
	
	5.6
	1.5
	3.7
	7.0

	9
	Urea –

24.15.30.13.00
	tN+ t
	
	NE
	
	
	
	
	


	№
	Resource type
	Units
	CO2
	CH4
	N2O
	СО
	NOx
	NMVOC
	SO2

	
	
	
	kg
	kg
	kg
	kg
	kg
	kg
	kg

	10
	Sulphur acid
24.13.14.33.00
	t
	
	
	
	
	
	
	17.5



	11
	Ammonia-  

24.15.10.75.00
	t
	862.0
	
	
	7.9
	
	4.7


	0.03

	12
	Nitric acid-

24.15.10.50.00
	t
	
	
	6.0
	
	15.0
	
	

	13
	Nitric fertilizers - base 100% N

24.15.30.yy.zz


	t
	
	NE
	
	
	
	
	

	14
	Carbide -

24.13.54.50.00
	t
	2190
	
	
	
	
	
	1.5

	15
	Soda ash 

Production- 24.13.33.10.00

Use    
	t
	97

415
	
	
	
	
	
	

	16
	Lime production 

Quick lime production 26.52.10.33.00

Lime use

Dolomite production

Dolomite use
	t
	785

440

910

477
	
	
	
	
	
	

	17
	Cement – total –  
26.51.12.yy.zz
Clinker 26.51.11.00.00
	t


	498.5

520
	
	
	
	
	
	0.3

	18
	Plate glass – base 2 mm 26.11.11.yy.zz
26.11.11.50.00


	t
	41
	
	
	
	
	4.5
	

	19
	Packing glass –

Jars - 26.13.11.10.00

Bottles - 26.13.11.28.00

26.13.11.34.00

Glass fibers - 26.14.11.yy.zz
	t

 
	41
	
	
	
	
	4.5


	

	20
	Glass insulators -

26.15.25.00.00
	t
	41
	
	
	
	
	4.5


	

	21
	Ceramic bricks, tiles and ridge-tiles -   26.40.11.yy.zz

	Th. 

pieces
	
	
	NEG
	
	
	
	

	22
	Sinter  (Smelters) –

 13.10.10.50.00
	t
	
	0.5
	
	
	
	
	

	23
	Coke-                 23.10.10.30.00
	t
	
	0.5
	
	
	
	
	


	№
	Resource type
	Units
	CO2
	CH4
	N2O
	СО
	NOx
	NMVOC
	SO2

	
	
	
	kg
	kg
	kg
	kg
	kg
	kg
	kg

	24
	Retort ember-

23.10.10.70.00
	t
	
	
	NAV
	
	
	
	

	25
	Ferroalloys (high-carbon )

Pig iron - 27.10.11.yy.zz

Ferromanganese with > 2% C-27.10.12.00.00 


	t
	
	0.9
	
	1.33
	
	0.1
	1.0

	26
	Ferroalloys (low-carbon )

Ferromanganese with < 2% C - 27.35.11.00.00

Ferrochromium – 
27.35.12.00.00

Ferronickel- 27.35.13.00.00

Other ferroalloys-
27.35.20.yy.zz


	t
	1600

1300

1400

3500
	
	
	1.2
	0.05
	1.7
	0.035

	27
	Steel 

27.10.20.yy.zz

marten steel

electro steel 


	t
	821

1200

50


	
	
	
	0.04
	0.03
	0.045

	28
	Chrome, magnesium, nickel

Beryllium, chrome and others.- 27.45.30.55.00

Raw nickel - 27.45.12.30.00

Magnesium - 27.45.30.25.00


	t
	
	
	NE
	
	
	
	

	29
	Aluminium (raw, unprocessed)

27.42.1x.yy.zz
	t
	1650
	
	
	235
	2.15
	
	14.2

	30
	Lead

27.43.11.50.00
	t
	
	
	NO
	
	
	
	

	31
	Zink

27.43.12.30.00
	t
	
	
	NO
	
	
	
	

	32
	Refined copper

27.44.13.30.00
	t
	
	
	NO
	
	
	
	

	33
	Production and use of halocarbons ( HFC и PFC)
	t
	
	
	NAV
	
	
	
	

	34
	Production and use of  SF6
	t
	
	
	NAV
	
	
	
	

	35
	Production of medicines
	g/person
	
	
	
	
	
	14
	


EF - AGRICULTURE
	Enteric Fermentation
	CH4
EF (kg/head/yr)

	1. Cattle
	

	Dairy Cattle
	81.00

	Non-Dairy Cattle
	56.00

	2. Buffalo
	55.00

	3. Sheep
	8.00

	4. Goats
	5.00

	5. Camels and Llamas
	0.00

	6. Horses
	18.00

	7. Mules and Asses
	10.00

	8. Swine
	1.50

	9. Poultry
	0.01


	Manure Management
	CH4
EF (kg/head/yr)

	1. Cattle
	16.00

	Dairy Cattle
	18.30

	Non-Dairy Cattle
	12.21

	2. Buffalo
	9.00

	3. Sheep
	0.28

	4. Goats
	0.18

	5. Camels and Llamas
	NO

	6. Horses
	2.08

	7. Mules and Asses 
	1.14

	8. Swine
	9.95

	9. Poultry 
	0.12


	Manure Management
	N

kg/head/yr

	Non-Dairy Cattle
	50.0

	Dairy Cattle
	70.0

	Sheep
	16.0

	Swine
	20.0

	Poultry
	0.6

	Other (please specify)
	25.0


	Animal Waste Management System

	N2O

EF3, kg N2O - N/kg N excreted

	Anaerobic lagoon  
	0.001

	Liquid system
	0.001

	Solid storage and dry lot
	0.020

	Other
	0.005


	Agriculture soils- Direct N2O Emissions

	EF1
	kg N2O – N/ kg N
	0.01

	EF2
	kg N2O – N/ ha/yr
	8.00

	FracBURN
	kg N/ kg crop-N
	0.1

	FracR
	kg N/ kg crop-N
	0.1

	FracFUEL
	kg N/ kg N excreted
	0.0

	FracGASF
	kg NH3 – N+NOx-N/ kg of synthetic fertilizer N applied
	0.1

	FracGASM
	kg NH3 – N+NOx-N/ kg of N excreted by livestock
	0.2

	FracGRAZ
	Range 45-50 %
	45.6 % for 2002

	FracNCRBF
	kg N/ kg of dry biomass
	0.030

	FracNCR0
	kg N/ kg of dry biomass
	0.015

	EF3
	kg N2O – N/ kg N excreted
	

	Animal Waste Management System
	Daily spread
	0.00

	
	Pasture range and paddock(grazing)
	0.02


	Agriculture soil - Indirect N2O Emissions

	EF4 (N deposition)
	kg N2O – N/ kg NH3 – N and NOx – N emitted
	0.01

	EF5 (leaching/runoff)
	kg N2O – N/ kg N leaching/runoff
	0.025

	FracLEACH
	kg N/ kg of fertilizer or manure N
	0.10

	EF6 (sewage)
	kg N2O – N/ kg N sewage-N produced
	0.01

	FracNPR
	kg N/ kg of protein
	0.16


	Rice Cultivation
	With fertilizing
	Without fertilizing

	
	kg/ha/yr

	EF - CH4
	403
	162


	Agriculture Residue

	
	C fraction
	N-C ratio

	
	% dm
	

	1. Cereals
	
	

	Wheat
	0.4853
	0.0058

	Barley
	0.4567
	0.0094

	Maize - corn
	0.4709
	0.0200

	Oats
	0.4567
	0.0154

	Rye
	0.4567
	0.0102

	Rice
	0.4144
	0.0162

	Other (please specify)
	
	

	Maize – for fodder
	0.4709
	0.0200

	2. Pulse (1)
	
	

	Dry bean
	0.45
	0.0444

	Peas
	0.45
	0.0316

	Soybeans
	0.45
	0.0511

	Other (please specify)
	
	

	Lentils
	0.45
	0.0511

	Chick-Peas
	0.45
	0.0511

	3 Tuber and Root
	
	

	Potatoes
	0.4226
	0.0260

	Other (please specify)
	
	

	 
	
	

	4 Sugar Beet
	0.4072
	0.0246

	5 Other (please specify)
	
	

	Cotton
	0.450
	0.018

	Sunflower
	0.471
	0.02

	Tobacco
	0.471
	0.02

	Feed beet
	0.407
	0.0560

	Peanut
	0.450
	0.0236


SOLID WASTE

	Fraction dissimilated DОС
	per unit
	0.6

	CH4 fraction in landfill gas
	per unit
	0.5

	CH4 recovery
	per unit
	0

	DОС content
	per unit
	0.175

	MCF - managed disposal
	per unit
	1

	MCF – uncontrolled disposal
	per unit
	0.6


DOMESTIC WASTEWATER

	CH4 recover
	0.0
	Methane recovered /or flared

	BOD - kg/1000 person/yr
	18250
	

	Part of Wwater -
	0.95
	

	Part of sludge -
	0.05
	

	BO, kg CH4/kg BOD
	0.25
	Maximum methane producing capacity

	WS, %
	25
	Fraction of wastewater anaerobicaly treated

	SS, %
	25
	Fraction of sludge anaerobicaly treated

	MCF
	1.0
	Methane conversion factor


INDUSTRIAL WASTEWАTER

	Branches
	COD

	
	kg/l

	Iron and Steel
	0.001

	Non-ferrous Metals
	0.001

	Fertilizers
	0.001

	Food & Beverages-
	

	Beer
	0.0029

	Wine
	0.0015

	Meat packing 
	0.0041

	Diary products
	0.0027

	Sugar
	0.0032

	Fish processing 
	0.0025

	Oil & Grease
	0.0010

	Coffee
	0.0090

	Soft Drinks
	0.0020

	Other
	0.0050

	Pulp and Paper
	0.0090

	Petroleum 
refining/petrochemicals
	0.0010

	Textiles
	0.0009

	Rubber
	0.0037

	Others
	0.0020

	Sludge
	0.003


EFIndWW (kg СН4 /kg COD) = 0.0375



































































































































































































































































































� Primary energy consumption is the consumption of energy as it occurs naturally as water power, coal, crude oil, natural gas, wood and others, as well as the import of energy resources, transformed electricity, gasoline and others. Final energy consumption is the consumption of energy for end useful effect at which other forms of energy are not obtained. The final energy consumption is equal to the primary energy reduced by the converted energy, consumption by energy producers, losses in transportation and distribution and final non-energy consumption.


� Primary energy consumption is the consumption of energy as it occurs naturally as water power, coal, crude oil, natural gas, wood and others, as well as the import of energy resources, transformed electricity, gasoline and others. Final energy consumption is the consumption of energy for end useful effect at which other forms of energy are not obtained. The final energy consumption is equal to the primary energy reduced by the converted energy, consumption by energy producers, losses in transportation and distribution and final non-energy consumption.
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