
[image: image1.png]


[image: image23.png]FOCC



                            
[image: image2.png]


               

    Ministry of Environment
The National Research and 
 UN Framework Convention

    and Water Management          Development Institute for 
    
         on Climate Change


   
         Environmental Protection

NATIONAL INVENTORY REPORT

Romania

Bucharest

2005

CONTENT

ES. EXECUTIVE SUMMARY

ES.1 Background information

ES.2 Summary of trends

ES.3 Overview of source and sink category emission estimates and trends 

ES.4 Indirect greenhouse and SO2 gases 

1. INTRODUCTION

1.1 Background information

1.2 Institutional arrangements  

1.3 Inventory preparation

1.4 Methodology 

1.5 Key source categories

1.6 QA/QC information

1.7 Uncertainty 

1.8 Completeness 

2. TRENDS IN GREENHOUSE GAS EMISSONS 

2.1 Trends of the aggregated greenhouse gas emissions 

2.2 Trends by gas

2.3 Trends by sector

2.4 Trends of the indirect greenhouse gases and SO2

3. ENERGY (CRF SECTOR 1)

3.1 Overview of the sector

3.1.1 Reference and sectoral approaches

3.1.2 International bunker fuels

3.1.3 Feedstock and non-energy use of fuels

3.2 Fuel combustion, Energy Industry (CRF sector 1.A.1.)

3.2.1 Description

3.2.2 Methodological issues

3.2.3 Uncertainties and time series consistency

3.2.4 Source specific QA/QC and verification

3.2.5 Source specific recalculation, including changes made in response to the review process

3.2.6 Source specific planned improvements
3.3 Fuel combustion, Manufacturing Industries and Construction (CRF sector 1.A.2)

3.3.1 Description

3.3.2 Methodological issues

3.3.3 Uncertainties and time series consistency

3.3.4 Source specific QA/QC and verification

3.3.5 Source specific recalculation, including changes made in response to the review process

3.3.6 Source specific planned improvements
3.4 Fuel combustion, Transport (CRF sector 1.A.3.)

3.4.1 Description

3.4.2 Methodological issues

3.4.3 Uncertainties and time series consistency

3.4.4 Source specific QA/QC and verification

3.4.5 Source specific recalculation, including changes made in response to the review process

3.4.6 Source specific planned improvements
3.5 Fuel combustion, Other Sector (CRF sector 1.A.4.)

3.5.1 Description

3.5.2 Methodological issues

3.5.3 Uncertainties and time series consistency

3.5.4 Source specific QA/QC and verification

3.5.5 Source specific recalculation, including changes made in response to the review process

3.5.6 Source specific planned improvements
3.6 Fugitive emissions from fuel (CRF sector 1.B.1-2)

3.6.1 Description

3.6.2 Methodological issues

3.6.3 Uncertainties and time series consistency

3.6.4 Source specific QA/QC and verification

3.6.5 Source specific recalculation, including changes made in response to the review process

3.6.6 Source specific planned improvements
4. INDUSTRIAL PROCESSES (CRF SECTOR 2)

4.1 Overview of the sector

4.2 Mineral products (CRF sector 2.A)

4.2.1 Description

4.2.2 Methodological issues

4.2.3 Uncertainties and time series consistency

4.2.4 Source specific QA/QC and verification

4.2.5 Source specific recalculation, including changes made in response to the review process

4.2.6 Source specific planned improvements
4.3 Chemical Industry (CRF sector 2.B)

4.3.1 Description

4.3.2 Methodological issues

4.3.3 Uncertainties and time series consistency

4.3.4 Source specific QA/QC and verification

4.3.5 Source specific recalculation, including changes made in response to the review process

4.3.6 Source specific planned improvements
4.4 Metal production (CRF sector 2.C)

4.4.1 Description

4.4.2 Methodological issues

4.4.3 Uncertainties and time series consistency

4.4.4 Source specific QA/QC and verification

4.4.5 Source specific recalculation, including changes made in response to the review process

4.4.6 Source specific planned improvements
4.5 Other Production (CRF sector 2.D)


4.5.1 Description

4.6 Production of Halocarbons and SF6 (CRF sector 2.E)

4.7 Consumption of Halocarbons and SF6 (CRF sector 2.F)

5. SOLVENT AND OTHER PRODUCT USE (CRF SECTOR 3)

5.1 Overview of the sector
6. AGRICULTURE (CRF SECTOR 4)

6.1 Overview of the sector

6.2 Enteric Fermentation (CRF sector 4.A)

6.2.1 Description

6.2.2 Methodological issues

6.2.3 Uncertainties and time series consistency

6.2.4 Source specific QA/QC and verification

6.2.5 Source specific recalculation, including changes made in response to the review process

6.2.6 Source specific planned improvements
6.3 Manure Management (CRF sector 4.B)

6.3.1 Description

6.3.2 Methodological issues

6.3.3 Uncertainties and time series consistency

6.3.4 Source specific QA/QC and verification

6.3.5 Source specific recalculation, including changes made in response to the review process

6.3.6 Source specific planned improvements
6.4 Rice Cultivation (CRF sector 4.C)

6.4.1 Description

6.4.2 Methodological issues

6.4.3 Uncertainties and time series consistency

6.4.4 Source specific QA/QC and verification

6.4.5 Source specific recalculation, including changes made in response to the review process

6.4.6 Source specific planned improvements
6.5 Agricultural Soils (CRF sector 4.D)

6.5.1 Description

6.5.2 Methodological issues

6.5.3 Uncertainties and time series consistency

6.5.4 Source specific QA/QC and verification

6.5.5 Source specific recalculation, including changes made in response to the review process

6.5.6 Source specific planned improvements
6.6 Prescribed Burning of Savannas (CRF sector 4.E)

6.7 Field Burning of Agricultural Residues (CRF sector 4.F)

6.7.1 Description

6.7.2 Methodological issues

6.7.3 Uncertainties and time series consistency

6.7.4 Source specific QA/QC and verification

6.7.5 Source specific recalculation, including changes made in response to the review process

6.7.6 Source specific planned improvements

7. LAND USE CHANGE AND FORESTRY

 (CRF SECTOR 5)

7.1 Overview of the sector

7.2 Changes in Forest and Other Woody Biomass Stocks (CRF sector 5.A)

7.2.1 Description

7.2.2 Methodological issues

7.2.3 Uncertainties and time series consistency

7.2.4 Source specific QA/QC and verification

7.2.5 Source specific recalculation, including changes made in response to the review process

7.2.6 Source specific planned improvements
7.3 Forest and Grassland Conversion (CRF sector 5.B)

7.3.1 Description

7.3.2 Methodological issues

7.3.3 Uncertainties and time series consistency

7.3.4 Source specific QA/QC and verification

7.3.5 Source specific recalculation, including changes made in response to the review process

7.3.6 Source specific planned improvements
7.4 Abandonment of Managed Lands (CRF sector 5.C)

7.5 CO2 Emissions and Removals from Soil (CRF sector 5.D)

8. WASTE (CRF SECTOR 6)

8.1 Overview of the sector

8.2 Solid Waste Disposal on Land (CRF sector 6.A)

8.2.1 Description

8.2.2 Methodological issues

8.2.3 Uncertainties and time series consistency

8.2.4 Source specific QA/QC and verification

8.2.5 Source specific recalculation, including changes made in response to the review process

8.2.6 Source specific planned improvements
8.3 Waste Water Handling (CRF sector 6.B)

8.3.1 Description

8.3.2 Methodological issues

8.3.3 Uncertainties and time series consistency

8.3.4 Source specific QA/QC and verification

8.3.5 Source specific recalculation, including changes made in response to the review process

8.3.6 Source specific planned improvements
8.4 Waste Incineration (CRF sector 6.C)

9. OTHER (CRF SECTOR 7)

10. RECALCULATIONS AND IMPROVEMENTS

10.1 Explanations and justifications for recalculations

10.2 Implications for emission levels

10.3 Implications for emission trends, including time series consistency

10.4 Recalculations, including in response to the review process, and planned improvements to the inventory (inventory arrangements, inventory preparation)

REFERENCES

ANNEXES

ES. EXECUTIVE SUMMARY

ES.1 Background information

In 1994, Romania ratified the United Nations Framework Convention on Climate Change (UNFCCC) by Law 24/1994. As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), Romania is required to elaborate and regularly update the National Greenhouse Gas Inventory. At this moment Romania has calculated the national greenhouse gas inventories for the years covered by the period 1989 – 2003.

In March 1995, Romania submitted its first National Communication (NC1) to the UNFCCC Secretariat in accordance with Article 12 of the Convention. The second National Communication (NC2) (comprising the GHG emissions inventories for 1989, 1990 and 1991) was submitted in April 1998 and was revised by an international expert review team from 27 September to 1 October 1999. The third National Communication (NC3) has been submitted in May 2005.
Romania signed the Kyoto Protocol in 1999 and ratified it in January 2001, being the first Annex I country Party that ratified it. In accordance with the provisions of the Kyoto Protocol, Romania committed itself to reduce the greenhouse gas emissions by 8% comparing to 1989 (base year) levels in the first commitment period 2008 - 2012.

In accordance with the UNFCCC provisions, 1990 was considered the base year for Romania, which wasn’t appropriate taking into account the fact that Romania’s economic performance, showed a strong decline after 1989 in the transition to a market economy. Through the Decisions 9/CP2 and 11/CP4, the COP accepted the Romanian request to change the base year from 1990. The base year for Romania was established 1989, because this year expressed the best Romania’s economic output potential directly connected with the Romania’s emissions potential. The economic decline resulted in a relevant decrease of the GHG emissions. When new GHGs were also defined (HFC, PFC, SF6), it became necessary to determine the base year for these gases, too. Romania has not determined yet the base year for these gases. It is considered very important to establish the base year especially for HFCs, which have began to be used since the mid-90s as a necessity to replace the freon type gases (large contributors to the ozone layer depletion). Therefore, 1995 could be considered as the base year for these gases, in accordance with Art. 3.8 of the Kyoto Protocol. 
ES.2 Summary of trends 

For the trends analysis, the GHG emissions resulted from each sector were converted into CO2 equivalent according to the IPCC’s Global Warming Potential (the GWP values are presented in the Annex 1 of the NIR). The evolution of the total GHG emissions is presented in the next chart. The GHG emission trends reflect the main trends in the economic development of the country. The period is characterized by a process of transition to a market economy, restructuring of the economy, bringing into operation of the first reactor at the Cernavoda nuclear power plant (1996). After 1999 an increase of most economic activities is reflected by the increase of GHG emissions.

In the year 2003, the most relevant GHG was carbon dioxide (CO2) contributing with 75% of the total national GHG emissions expressed in CO2 equivalent, followed by CH4 with 18.8% and N2O with 5.7%. PFCs, HFCs and SF6 contributed with only 0.5% of the overall GHG emissions in the country. Emissions of HFCs and SF6 are reported for the first time in this submission, for the period 1995-2003, 1995 being the first year when these substances were used in Romania.

Fig. ES 2.1 The total net GHG emissions in CO2 equivalent in the period 1989-2003 
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According to the figure above, there is a great probability for Romania to meet the Kyoto Protocol commitments to reduce the GHG emissions in the first commitment period (2008-2012). The GHG emissions decreased with 49.5 % in 2003, comparing with the base year 1989.

ES.3 Overview of the source and sink category emission estimates and trends 

The present GHG inventory for the period 1989 – 2003 was compiled according to the recommendations for GHG inventories set out in the UNFCCC Guidelines on Reporting and Review, (FCCC/CP/2002/8 and FCCC/SBSTA/2004/8), using the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC Guidelines, 1996) as well as the IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC GPG, 2000) and Good Practice Guidance for Land Use, Land-Use Change and Forestry (IPCC GPG for LULUCF, 2003).

The inventories covered in principle all sectors and the majority of the IPCC source categories. The GHG emissions inventories for the entire period 1989-2003 contain the following gases: CO2, CH4, N2O, NOX, CO, NMVOC, SO2, HFCs, PFCs and SF6. Source-specific gaps in the inventory include: a separate estimate of the international bunker fuels, waste incineration, asphalt roofing, road paving with asphalt.

Starting this submission, emissions are reported using the new software programme CRF Reporter developed by the UNFCCC Secretariat. The national GHG inventories for the years covered by the period 1989-2002 and included in this submission were recalculated based on the report of the individual review of the GHG inventory submitted by Romania in 2004.
ES.4 Indirect greenhouse gases and SO2

NOx, CO and NMVOC gases are called “precursor or indirect” gases because their influence (decrease or increase) upon the warming of the atmosphere is indirectly, through secondary effects. SO2 emissions are also reported. These emissions are also estimated with the CORINAIR methodology. 

Fuel combustion activities in the “Energy” sector are the major sources of SO2, NOx and CO emissions. For the NMVOC emissions, another important source is the “Solvent and Other Product Use” sector. 
Figure ES 4.1 Indirect gases emissions
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The SO2 emissions were estimated taking into account the sulphur content in the fossil fuels burnt. The unusual increase of CO emissions after 1995 is due to the increase of firewood for households. 

1. INTRODUCTION

1.1
Background information

As a Party to the Convention, Romania is required to produce and regularly update the National Greenhouse Gas Inventories. At this moment Romania succeeded in producing the National Greenhouse Gas Inventories for the years covered by the period 1989-2003. Parties shall submit, furthermore a National Inventory Report (NIR) containing detailed and complete information on their inventories, in order to ensure the transparency of the inventory.

The inventories submitted until now by Romania were annually reviewed by international expert review teams organized by the UNFCCC Secretariat in Bonn. Until now, Romania’s Greenhouse Gas Inventory has been reviewed by an in-country review in 2003 and a desk review in 2004. The reports on these reviews can be found on the UNFCCC website.

For the 2005 submission, Romania prepared: the CFR Reporter database and CRF LULUCF tables containing emission estimates for the period 1989-2003 and the National Inventory Report. 

1.2 Institutional arrangements

The National Research and Development Institute for Environmental Protection (ICIM-Bucharest) prepares the GHG emissions inventories under annual contracts with the Ministry of Environment and Water Management. This year, the National Environmental Protection Agency was also involved in the inventory preparation, regarding mostly activities related to data collection.

Contacts were established with ministries, research institutes, organizations and companies that were requested to provide the necessary data for the inventory preparation. The 42 local Environmental Protection Agencies were used in some cases as a source of bottom-up data for the inventory (in case of HFCs, PFCs and SF6 consumption).

Moreover, the LULUCF sector has been prepared by the Forest Research Institute, under a contract with the National Research and Development Institute for Environmental Protection (ICIM Bucharest).

The main data supplier was the National Institute for Statistics through the yearly-published documents like National Statistical Yearbook and the Energy Balance. In 2002, the Ministry of Environment and Water Management and the National Institute for Statistics (NIS) signed a protocol of co-operation. Under this protocol, NIS agreed to provide additional data in written form if the necessary data has not been published in the National Statistical Yearbook or in the Energy Balance.

The Energy Balance is not presented until December next year and the Statistical Yearbook is usually published in March or April two years after. Therefore it is difficult for ICIM to meet the inventory submission deadlines because this is the main source of national activity data. 
1.3 Inventory preparation

In the institutional framework of ICIM - Bucharest, the CAMFDP Compartment (Compartment for Air Quality Control, Fluids Mechanics and Pollutants Dispersion) is in charge of preparing the National GHG Inventory. 

The present GHG inventory for the period 1989-2003 was compiled according to the recommendations for inventories set out in the UNFCCC Guidelines on Reporting and Review (FCCC/CP/2002/8 and FCCC/SBSTA/2004/8) and the report includes detailed information on the inventories for all years from the base year to the year 2003, in order to ensure the transparency of the inventory.

The emissions are estimated using “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories” (IPCC, 1996), as well as the “IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories “(IPCC GPG 2000) and “IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry” (IPCC GPG LULUCF 2003).

National System

Article 5 of the Kyoto Protocol mandates that all UNFCCC Annex-I parties should establish a national system to estimate anthropogenic emissions for all GHGs not covered by the Montreal Protocol. The system should comply with the requirements and decisions of UNFCCC and EU Decision 280/2004/EC on a mechanism for monitoring GHG emissions. Romania has regularly submitted annual GHG inventories, but the national system still needs to be improved.

The Ministry of Environment and Water Management, together with the National R&D Institute for Environmental Protection (ICIM), the Forest Research and Management Institute (ICAS) and the National Environmental Protection Agency are working together for improving the national system for the estimation of GHG emissions. This will be done within the framework of the national system for integrated air quality assessment and management, set up by the Governmental Decision no. 586/2004. The system ensures the organizational, institutional and legal framework for cooperation between authorities and public institutions that have competences in atmosphere protection and air quality assessment and management in Romania. The following three stages will be considered in the elaboration of the inventory: planning, preparation and management. In the first stage specific responsibilities will be defined and allocated, the second stage refers to inventory preparation process (data collection, relevant information needed for estimating emissions, methodological choices) and the third stage refers to the inventory management that also includes quality management as well as documentation on QA/QC activities.

1.4 Methodology

The emissions are estimated using “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories” (IPCC 1996), as well as the “IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories “(IPCC GPG 2000). 

Emissions in LULUCF sector are estimated using the new methodology  “IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry” (IPCC GPG LULUCF 2003). The GHG emissions were recalculated starting with the base year based on this new methodology and reported using a set of CRF tables (CRF LULUCF Software) for the entire period 1989-2003.

The following table presents the main data sources used for activity data:

	Sector
	Data sources

	Energy
	· Energy Balance-National Institute for Statistics

	Industrial Processes
	· National Institute for Statistics

· 42 local Environmental Protection Agencies

· Direct information from industry

	Solvent and other product use
	· National Institute for Statistics

· 42 local Environmental Protection Agencies

	Agriculture
	· National Institute for Statistics

	LULUCF
	· Forest Research and Management Institute

	Waste
	· National Institute for Statistics

· National Environmental Protection Agency


The sources of the emission factors used are: IPCC 1996, IPCC GPG 2000 and very limited plant specific. The methods used to estimate emissions and the sources of EF are described in Summary 3 of CRF Reporter (mostly Tier1, tier 2 for some industrial processes and CORINAIR in case of solvents and other product use).

1.5 Key source categories

Based on the guidance provided by the “IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories”, the experts determined the key source categories for the 2003 database, with the application of the Tier 1 method. All greenhouse gases and all sectors, except for LULUCF were considered in this process. Both LEVEL and TREND analysis were performed for determining the key source categories. In the first case the experts took 1989 as the base for comparison and by using the LEVEL method, 17 key source categories appeared. The TREND method resulted in 13 key source categories. These are summarized in the table 1.5.1 and the detailed tables are presented in the Annex 2 of the NIR.
The trend assessment is based on the formula indicated in the “IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories”: Source Category Trend Assessment = (Source Category Level Assessment)* |(Source Category Trend - Total Trend)|.
The table 1.5.1 shows that the most important emissions sources are the stationary combustion of fossil fuels, the enteric fermentation and the manure management. Large amounts of emissions result also from the industrial processes within iron and steel, and ammonia production. 

Table 1.5.1 Summarized key sources categories in 2003 (both level and trend assessment)
	SECTOR
	SOURCE CATEGORIES
	GHG
	KS

	1. Energy
	Stationary combustion gaseous fuels
	CO2
	L, T

	1. Energy
	Stationary combustion solid fuels
	CO2
	L, T

	1. Energy
	Stationary combustion liquid fuels
	CO2
	L

	1. Energy
	Mobile combustion - road
	CO2
	L, T

	4. Agriculture
	CH4 from enteric fermentation
	CH4
	L, T

	2. Industrial Processes
	CO2 from iron and steel production
	CO2
	L, T

	4. Agriculture
	Direct N2O emissions from agricultural soils
	N2O
	L, T

	6. Waste
	CH4 from solid waste disposal sites
	CH4
	L, T

	2. Industrial Processes
	CO2 emissions from cement production
	CO2
	L

	1. Energy
	Fugitive emissions - solid fuels
	CH4
	L

	2. Industrial Processes
	CO2 emissions from lime production
	CO2
	L

	2. Industrial Processes
	Ammonia production
	CO2
	L

	4. Agriculture
	CH4 from manure management
	CH4
	L

	2. Industrial Processes
	N2O from nitric acid production
	N2O
	L, T

	6. Waste
	CH4 from waste water handling
	CH4
	L, T

	4. Agriculture
	Indirect N2O emissions from agricultural soils
	N2O
	L

	1. Energy
	Fugitive emissions - oil and natural gas
	CH4
	L, T

	1. Energy
	Mobile combustion - other (agriculture)
	CO2
	T

	1. Energy
	Mobile combustion - railways
	CO2
	T

	1. Energy
	Mobile combustion - navigation
	CO2
	T


1.6 QA/QC information

There is no formal quality assurance/quality control (QA/QC) plan in place. The national system for the estimation of GHG emissions will outline a draft for implementing a QA/QC plan. In the preparation of annual GHG emission inventory several quality control (QC) procedures are carried out already.
QC activities

The expert team involved in the inventory preparation process, performed some general QC activities related to the processing, archiving and reporting of data. Some basic QC activities made are: checking for transcription errors in data input, checking whether the parameters and emission units are correctly recorded, comparing within the time series, in order to obtain similar results. The GHG emissions inventories for the whole period 1989-2003 have been archived in the ICIM - Bucharest database and in the Ministry of Environment and Water Management.

The UNFCCC National Focal Point within the Ministry of Environment and Water Management conducts some basic checking of the inventory before submitting it to the UNFCCC Secretariat, but due to the delay in providing and gathering the statistical data and the strict deadline for submitting the inventory there was no time left for an appropriate quality control of the inventory.

QA activities

No QA activities were performed beyond the UNFCCC annual reviews. To date, the GHG inventory has been reviewed in an in-country review in 2003 and a desk review in 2004. In some cases, the 42 local environmental protection agencies were used as a source of bottom-up data for some source categories (aluminum production, ammonia production) and data were checked against the data provided in national statistics. In case of energy statistics, other sources besides Energy Balance were consulted (such as IEA statistics), but no relevant information was found.

1.7 Uncertainty

Romania has not estimated quantitative uncertainty as described in the “IPCC Good Practice Guidance”. IPCC GPG reports some uncertainty estimates associated with emission factors for some industrial processes, but those associated with activity data are not estimated since the official statistics have not provided the uncertainty values.

1.8 Completeness

The national GHG inventories cover all sectors and the majority of the IPCC source categories. Emissions are presented by sector, by sub-sector and by gas. The main gaps in the inventory are: a separate estimate of international bunker fuels, waste incineration, asphalt roofing, and road paving with asphalt.
Improvements (related to completeness of the inventory) comparing with 2004 submissions:

· the inventory is complete: emissions of all GHG were estimated;

· emissions from 2.F Consumption of halocarbons and SF6 are estimated and reported starting with year 1995;

· in cases of incomplete time series, additional data are provided (adipic acid) or surrogate method are used to estimate emissions in the missing years (lime production, limestone and dolomite use, soda ash used)

· Production of halocarbons and SF6 (2E) was identified as not occurring.

2. TRENDS IN GREENHOUSE GAS EMISSIONS 

2.1 Trends of the aggregated greenhouse gas emissions 

In accordance with the Kyoto Protocol, Romania has committed itself to reduce the greenhouse gas emissions by 8% in the period 2008-2012 comparing to the base year 1989. The total greenhouse gas emissions (without considering sinks) decreased with 46% in the period 1989-2003, and the net GHG emissions (taking into account the CO2 removals) decreased with 49.5% in the same period. Based on these observations, there is a great probability for Romania to meet the commitments to reduce the GHG emissions in the first commitment period 2008-2012. The trend for net aggregated GHG emissions can be determined by using the GWP (Annex 1).

Figure 2.1.1 Trends of the net aggregated GHG emissions
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2.2 Trends by gas

All GHG emissions decreased comparing with the reference year. The decrease of CO2 emissions is mainly caused by the decline of the amount of fossil fuels burnt in the energy sector (especially in the public electricity and heat production, and manufacturing industries and construction sectors). 
Next table presents greenhouse gas emissions of the base year and 2003 as well as their share in total greenhouse gas emissions.

Table 2.2.1 Trends by gas (Gg CO2 equivalent)

	GHG
	1989
	2003
	1989
	2003

	
	Gg CO2 equivalent
	%

	Total*
	249411.13
	126024.57
	100
	100

	CO2*
	168534.53
	94510.47
	67.5
	75

	CH4
	50892.45
	23780.82
	20.4
	18.86

	N2O
	29198.9
	7161
	11.7
	5.7

	HFCs
	0
	3.51
	0
	0.003

	PFCs
	784.91
	567.38
	0.3
	0.45

	SF6
	0
	0.0001195
	0
	0


* net emissions including LULUCF sinks 

All emissions decreased comparing with the reference year.
The CO2 emissions decrease (44%) is caused by the decrease of fuel burnt in combustion activities. The methane emissions, related to the Fugitive emissions from fossil fuels extraction and distribution and also to the livestock population trend, declined along the same period. The CH4 emissions estimated for the year 2003 decreased with 53% comparing with the methane emissions in the year 1989.

The N2O emissions are mainly provided by the “Agriculture” sector in the Agricultural Soils and “Industrial processes” sector in the Chemical industry. The decline of these activities is reflected in the N2O emissions trends. The decrease in N2O emissions (75.5% comparing with the base year) in this period is the highest observed for all gases.

In the case of F-gases it is difficult to discuss about any trend, because the HFCs, PFCs and SF6 emissions were estimated starting with 1995, based on consumption of these gases, and the PFCs emissions occurring from aluminum. 

2.3 Trends by sector

The figure below shows the GHG emissions trends by each sector. The GHG emissions are expressed in Gg CO2 equivalent. The GHG emissions resulted from the Energy sector decreased with 39% comparing with the base year; the emissions from the Industrial Processes sector decreased with 70.4%; the GHG emissions resulted from the Agriculture sector decreased with 56.6%; the CO2 removals increased with 7.43%; the GHG emissions from Waste sector decreased with 5.4%, comparing with the reference year. 

Figure 2.3.1 Trends by sector
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2.4 Trends of the indirect greenhouse gases and SO2

The trends of the indirect greenhouse gases are similar with the GHG trends, except for CO emissions, which strongly increased staring with 1994, due to the raise of the firewood used in households.
Table 2.3.1 GHG emissions trends by sector (Gg CO2 equivalent)

	GHG Emissions
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	Changes fom base year to 2003

	Energy
	181141
	168726
	135543
	131038
	131603
	126578
	130978
	138102
	120584
	105978
	92145
	94573
	99015
	104505
	110605
	38.94

	Industrial Processes
	50783
	32734
	20442
	21283
	19889
	19286
	22362
	21347
	19684
	17203
	13505
	15104
	13454
	14324
	15006
	70.45

	Solvent and o. p. u.
	646
	541
	448
	238
	238
	225
	229
	225
	219
	222
	222
	224
	201
	222
	280
	56.66

	Agriculture
	27197
	25672
	20094
	16873
	16477
	16111
	15765
	14368
	15295
	13766
	16631
	12288
	13141
	11871
	11947
	56.07

	LULUCF
	-15713
	-16993
	-18106
	-18854
	-19770
	-20264
	-19582
	-18738
	-19027
	-20733
	-19757
	-18837
	-19819
	-17460
	-16880
	7.43

	Waste
	5358
	5267
	5199
	5196
	5293
	5518
	5410
	5293
	5338
	5077
	5165
	5234
	5150
	5015
	5068
	5.41

	Total
	249411
	215945
	163621
	155774
	153731
	147456
	155163
	160597
	142093
	121513
	105912
	108586
	111142
	118477
	126025
	49.47


3. ENERGY (CRF SECTOR 1)

3.1 Overview of the sector

The emissions considered in this sector resulted from fuel combustion activities (Category 1 A) as well as fugitive emissions from fuels (Category 1 B).

The Energy sector represents the biggest part in the total greenhouse gas emissions. The Energy sector emissions decreased in the entire period compared with the base year 1989. The GHG emissions decrease is mainly caused by the decline in fuel combustion activities and the amount of fossil fuels extracted. The peak recorded in 1996 is the result of the increase in economic activities. 
Fig. 3.1.1 GHG emissions in the Energy sector in the period 1989-2003 (Gg CO2 eq.)
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In the energy sector, the biggest percentage of the GHG emissions, resulted from the fossil fuels combustion, and was accounted by the CO2 (in 2003 about 88% of the national total GHG emissions were caused by fossil fuel combustion) and the most important sub-sector was the “Energy Industries”.

In the reference year 1989, various sub-sectors contributions to the total GHG emissions in the “Energy” sector were: Energy Industries - 57.2%, Manufacturing Industries and Construction - 16.8%, Transport - 4.04%, Other Sectors - 5.8%, Fugitive Emissions: Solid Fuels - 3.5%, Fugitive Emissions: Oil and Natural Gas - 12.6%. In 2003, various sub-sectors contributions were: Energy Industries - 47%, Manufacturing Industries and Construction - 21.7%, Transport - 11%, Other Sectors - 10.4%, Fugitive Emissions: Solid Fuels: 2.4%, Fugitive Emissions: Oil and Natural Gas - 7.6%. 
Table 3.1.1 GHG emissions in the “Energy” sector (year 2003) in CO2 equivalent

	                                 Gas Sources
	CO2
	CH4
	N2O

	Total GHG emissions (A + B)
	98398.7
	11821.53
	384.4

	A. Fossil fuels combustion
	98398.7
	750.96
	384.4

	1. Energy industry
	51877.17
	18.48
	151.9

	2. Manufacturing industries and construction
	23852.7
	50.4
	68.2

	3. Transports
	11964.2
	36.3
	31

	4. Other sectors
	10704.6
	645.75
	133.3

	B. Fugitive emissions
	0.00
	11070.8
	0.00

	1. Solid fuels
	0.00
	2704.4
	0.00

	2. Liquid and gaseous fuels
	0.00
	8366.4
	0.00


3.1.1
Reference and sectoral approaches

The CO2 emissions from the “Energy” sector were calculated on the basis of those two methods indicated in the guidelines: “Reference Approach” and “Sectoral Approach”. The “Reference Approach” is a top down method, which uses the apparent fuel consumption taking into account the carbon flows into and out of the country (that requires information regarding the fuels production, import, export and the stored amount of fuels). The “Sectoral Approach” is a more detailed method, a bottom-up method needing input data on each sub-sector (thermal energy production, fuels consumption in the processing and construction industry, and transports, fuels consumption in trade, institutional and residential sectors, as well as fuels consumption in agriculture and other economic branches) that emit GHG.

The CO2 emissions estimated by the “Reference Approach (RA)” are higher than those resulted from the “Sectoral Approach (SA)”. 
Table 3.1.1.1 The difference between CO2 emissions estimated using RA and SA in 2003 

	Method
	Liquid fuels
	Solid fuels
	Gaseous fuels
	Total

	RA (Gg)
	27636.76
	38582.75
	35361.21
	101580.72

	SA (Gg)
	26046.39
	34046.23
	38306.08
	98398.7

	Difference (%)
	6.11
	13.32
	-7.69
	3.23


The difference is caused by the fact that the “Reference Approach” deals with the non-energy uses of fuels as if they are combustion activities. A correction is done by the carbon stored from non-energy fuel use, but the information related to this area is limited in the national energy balance. The highest difference is observed in 1989 due to the large amount of non-energy use of fuels.  

Table 3.1.1.2 The difference between CO2 emissions estimated using RA and SA in period 1989-2003

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Difference (%)
	27.40
	13.36
	23.01
	10.95
	9.97
	8.43
	12.63
	4.93
	6.95
	9.01
	11.53
	10.32
	10.39
	1.76
	3.23


3.1.2 International bunker fuels

No information regarding the international bunker fuels is reported in the Romanian Energy Balance. For this submission, experts maintained the assumption that only 20% of the entire fuel consumption reported in the Romanian Energy Balance under the Transportation sector is used for domestic aviation sector. For marine bunkers, other sources besides Energy Balance were consulted (such as IEA statistics), but no relevant information was found.

3.1.3 Feedstock and non-energy use of fuels
The Romanian Energy Balance reports aggregated data on non-energy use of fuels. There are no data regarding feedstock or the specific sectors in which they are used. Fractions of carbon stored were used for the available data, in accordance with the IPCC guidelines, and the CO2 emissions estimates were subtracted from the “Reference Approach”. 

3.2 Fuel combustion, Energy Industry (CRF sector 1.A.1.)

3.2.1 Description

CO2 emissions from fuel combustion activities accounted for 98398.7 Gg in 2003. Within the fuel combustion sector, 52.7% of the emissions correspond to 1.A.1 Energy Industry (this sub-sector has the main contribution in fuel combustion sector). In this category are included the fuel consumptions in conventional thermal power stations and in the heat plants, petroleum refining plants, solid transformation plants, oil and gas extraction and coal mining. The consumption in the energy sector (own consumption) is also included in this category. 

As in the Energy Balance the fuel consumptions are reported based on CAEN codes (National Economy Activities Classification), in the CRF Reporter, the fuel consumptions are aggregately reported in 1.A.1.a sub-sector (public electricity and heat production also includes petroleum refining and manufacture of solid fuels and other energy industries). 

Efforts should be made together with National Institute for Statistics to establish the correspondence between CAEN codes and IPCC categories, in order to report disaggregated emissions.

The Energy Balance for 2003 is presented in Annex 3 to this report.
3.2.2 Methodological issues

Fuel consumptions data were taken from the Energy Balance, which is a yearly publication of the National Institute for Statistics. Fuel consumptions were reported in the Energy Balance, for each fuel and each sector, in tones and also in TJ.

Emissions factors used to estimate CO2, CH4, N2O, NOx, CO, NMVOC, SO2, are the default emission factors indicated in the IPCC methodology. SO2 emissions were estimated taking into account the fuels net calorific values.
3.2.3 Uncertainties and time series consistency

There weren’t performed any quantitative uncertainties, since the official statistics have not provided the uncertainty values. The same emission factors and the same source of activity data were used for the entire period 1989-2003, assuring time series consistency.
3.2.4 Source specific QA/QC and verification

Energy data from the Romanian Energy Balance have been used after multiple checking. Consumption data by sector reported in the Energy Balance by the National Institute for Statistics were compared with IEA data by the same institute and the experts identified some differences. The National Institute for Statistics have been contacted in order to provide some explanations for these differences.

3.2.5 Source specific recalculation, including changes made in response to the review process

No specific recalculation

3.2.6 Source specific planned improvements 

Disaggregating of fuel consumption based on IPCC categories.

3.3 Fuel combustion, Manufacturing Industries and Construction (CRF sector 1.A.2.)

3.3.1 Description

CO2 emissions from fuel combustion activities accounted for 23852.7 Gg in 2003. Within the fuel combustion sector, 24.2% of the emissions corresponded to 1.A.2 Manufacturing Industries and Construction. The fuel burned in the industry sector is included in this sub-sector. 

As in the Energy Balance the fuel consumptions are reported based on CAEN codes (National Economy Activities Classification), in the CRF Reporter, the fuel consumptions are aggregately reported under 1.A.2.f Other. This category includes: a. Iron and Steel; b. Non-Ferrous Metals; c. Chemicals; d. Pulp, Paper and Print; e. Food Processing, Beverages and Tobacco and also Other industries.
3.3.2 Methodological issues

Fuels consumption data are provided in the Energy Balance; emission factors used to estimate CO2, CH4, N2O, NOx, CO, NMVOC, SO2, are the default emission factors indicated in the IPCC methodology. 
3.3.3 Uncertainties and time series consistency

There weren’t performed any quantitative uncertainties, since the official statistics have not provided the uncertainty values. The same emission factors and the same source of activity data were used for the entire period 1989-2003, assuring time series consistency.
3.3.4 Source specific QA/QC and verification

As mentioned above, energy data from the Romanian Energy Balance have been used after multiple checking. Consumption data reported in the Energy Balance were compared with data reported to the IEA and some differences were identified. The National Institute for Statistics have been contacted in order to provide some explanations for these differences.
3.3.5 Source specific recalculation, including changes made in response to the review process

No specific recalculation

3.3.6 Source specific planned improvements 

Disaggregating of fuel consumption based on IPCC categories.

3.4 Fuel combustion, Transport (CRF sector 1.A.3.)

3.4.1 Description

CO2 emissions from fuel combustion activities accounted for 11964.2 Gg CO2 in 2003. Within the fuel combustion sector, 12.15% of the emissions correspond to 1.A.3 Transport. Under this sector, CO2, CH4, N2O, NOx, NMVOC, CO and SO2 emissions were estimated from the: civil aviation, road transportation, railways, navigation and mobile source from agriculture/forestry/fisheries.

3.4.2 Methodological issues

Emission data have been estimated using the amount of fuel used in transport sector. This information is available in the national Energy Balance. According to the specifications in the Energy Balance, the indicator Transport includes, in an aggregate way, fuel consumptions from: road, railways, aviation, naval, internal factories transport. The indicator does not include fuel consumption for maritime activities and the fuel consumption for fisheries (included in agriculture/forestry/fisheries).

Due to the aggregated data reported in the Energy Balance, the fuel consumption was split for each fuel and each sector. It was estimated that gasoline is used: 1% in aviation sector, 90% in the road transportation, and 9% for the mobile sources in the agriculture/forestry/fisheries sector. According to the experts estimation, diesel oil is used: 75% in the road sector, 12.5% in the railways sector, 4.5% in the naval sector and 8% are used by mobile sources in the agriculture/forestry/fisheries sector. It was estimated that the entire heavy oil consumption reported under the Transport category is used in the naval sector, and also the entire coal reported. Only 20% of the entire kerosene consumption reported in the Transport sector was estimated to be used for domestic aviation, according to the recommendations made by the ERT. The default emissions factors were used in order to estimate emissions from this sector. 
3.4.3 Uncertainties and time series consistency

There weren’t performed any quantitative uncertainties, since the official statistics have not provided the uncertainty values. Activity data from the same sources, the same assumptions and the same emissions factors were used for the entire period, to assure time series consistency. 

3.4.4 Source specific QA/QC and verification

Energy data from the national Energy Balance have been used after multiple checking. Consumption data reported in the Energy Balance was compared with data reported to the IEA and some differences were identified. The National Institute for Statistics have been contacted in order to provide some explanations for these differences.
3.4.5 Source specific recalculation, including changes made in response to the review process

No specific recalculations

3.4.6 Source specific planned improvements 

· Disaggregating fuel consumption based on IPCC categories.

· Specific questionnaires necessary for estimating emissions from road transport using COPERT model were elaborated and transmitted to the central authority for transportation.
3.5 Fuel combustion, Other Sectors (CRF sector 1.A.4.)

3.5.1 Description

CO2 emissions from fuel combustion activities accounted for 10,704.6 Gg in 2003. Within the fuel combustion sector, 10.8% of the emissions correspond to 1.A.4 “Other sectors”. “Other sectors” includes emissions from commercial/institutional, residential and agriculture/forestry/fishery sectors. Of these other sectors, the biggest part is represented by the Residential sector emissions (68.8%), followed by the Commercial/Institutional sector with 27.13% and the Agriculture/Forestry/ Fishery sector with 4.05%.

Fig. 3.5.1.1 Various sub sectors contribution in “Other sectors”, in 2003 (CRF 1.A.4)
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3.5.2 Methodological issues

The activity data are presented in the Romanian Energy Balance, under the categories: other economic activities (including fuel consumptions in sectors like commercial, financial, banking, assurance, hotels and restaurants, public administration, civil defense, education, health, social assistance, non-mobile transactions, and also electricity used for public lighting), households (including fuel consumptions for heating and coking) and agriculture and forestry (including fuel consumptions in agriculture, forestry, logging, hunting, fishing). Default emissions factors were used in order to estimate emissions from these sources. 

3.5.3 Uncertainties and time series consistency

There weren’t performed any quantitative uncertainties, since the official statistics have not provided the uncertainty values. Activity data from the same sources, the same assumptions and the same emissions factors were used for the entire period, to assure time series consistency. 

3.5.4 Source specific QA/QC and verification

Energy data from the Romanian Energy Balance have been used after multiple checking. 

3.5.5 Source specific recalculation, including changes made in response to the review process

No specific recalculations, except for changes in AD for liquid fuels consumption in commercial sector for 1990, 1991 and 1992 that were incorrectly introduced in the CRF tables.

3.5.6 Source specific planned improvements 

Romania considers starting to use higher tier methods and country specific emissions factors on a medium term scale.
3.6 Fugitive emissions from fuel (CRF sector 1.B.1-2)

3.6.1 Description

This category includes fugitive CH4 emissions escaping from coal, oil and natural gas mining and handling. Emissions from fuel used in mining and handling are accounted in the Manufacturing Industry sector.

3.6.2 Methodological issues
Activity data compiled in the Romanian Statistical Yearbook were used in order to estimate emissions from this source category. 

1.B.1 Coal mining and handling: According to the statistical data on coal mining available for 2002 and 2003, we estimated that hard coal is extracted 100% from underground mines and lignite (and brown coal) that comes from underground mines (15%) and from surface mines (85%). This share was used along the time series 1989-2001. AD for post-mining activities has been replaced with the amount of extracted fuels. In previous submissions the amount of net coal was used to estimate CH4 emissions from post-mining activities.
1.B.2 Oil and natural gas: 

CH4 emissions from venting from gas production were recalculated for the entire time series, considering the recommendation made in the review report: “Romania uses the lower end of the range provided by the IPCC for East European countries (the range is 6000-30000kk/PJ)”. Considering that old equipments are in operation, the middle of the default range was used to estimate emissions resulted from this category.

The venting and flaring emissions from oil production are not reported because no regional emission factor is available in the IPCC guidelines. The CH4 emissions from fugitive emissions decreased in the period 1989-2003 due to the production decline. 

Figure 3.6.2.1 Fugitive methane emissions variation in the period 1989-2003
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3.6.3 Uncertainties and time series consistency
There weren’t performed any quantitative uncertainties, since the official statistics have not provided the uncertainty values. There are some inconsistencies in time series regarding the statistical data set. Activity data for missing years were estimated using the same split that is available for two years. The same emissions factors were used for the entire period.

3.6.4 Source specific QA/QC and verification

The activity data provided in the National Statistical Yearbook were used after multiple checking.

3.6.5 Source specific recalculation, including changes made in response to the review process

The percent use to split between surface and underground mining was changed from previous submission, as more accurate information become available for 2002 and 2003, the share available for these years was extended to the period 1989-2001.

CH4 emissions from venting from gas production were recalculated using a more appropriate emission factor as a follow-up of the 2004 review report.
3.6.6 Source specific planned improvements

Precise amount of coal extracted in the period 1989-2001, similar with those for 2002 and 2003 should be obtained for the next submission, in order to improve the quality of activity data.

4. INDUSTRIAL PROCESSES (CRF SECTOR 2)

4.1 Overview of the sector

Only the process related emissions are considered in this sector; emissions due to fuel combustion in manufacturing industries are allocated in the IPCC Category 1 A 2 Fuel Combustion - Manufacturing Industries and Construction.

Emissions from this category comprise emissions from the following sub categories: Mineral Products, Chemical Industry, Metal Production and Consumption of Halocarbons and SF6.

Industrial processes whose contribution to CO2 emissions was identified as significant are: production of iron and steel, cement and lime production, ammonia production. Nitric acid production is a source of N2O emissions. Consumption of halocarbons (HFCs, PFCs, SF6), which are used as substitution gases in refrigeration and air conditioning systems, is a source of fluorinated compounds emissions. Emissions resulted from 2F category: Consumption of halocarbons and SF6 are estimated for the first time in this submission for the period 1995-2003. The pollutants occurring in this sector are: CO2, CH4, N2O, HFCs, PFCs and SF6. 

The contribution of the Industrial Processes sector in the total GHG emissions in the year 2003 is 13.5%. 

Table 4.1.1 Key categories in industrial processes sector in 2003

	IPCC category
	Source categories
	GHG
	Key
	%

	2 C 1
	Iron and steel production
	CO2
	Yes
	3.2

	2 A 1
	Cement production
	CO2
	Yes
	1.9

	2 A 2
	Lime production
	CO2
	Yes
	1.6

	2 B 1
	Ammonia production
	CO2
	Yes
	1.5

	2 B 2
	Nitric acid production
	N2O
	Yes
	1.2


The sub-sector Mineral products (2A) constitutes 38%, Chemical industry (2B) constitutes 26%, Metal production (2C) constitutes 36% and Consumption of halocarbons and SF6 (2F) constitutes 0.02% of the industrial emissions of greenhouse gases.

Various Industrial Processes sub-sectors contribution was in the base year 1989: Mineral products 22%, Chemical industry 44.5% and Metal production 33.5%. The most significant decrease is in the chemical industry sector (the reasons are: adipic acid is not produced anymore since 2001 and there is also a significant decrease in the ammonia production). 

Fig. 4.1.1 GHG emissions in the Industrial Processes sector, 1989-2003 (Gg CO2 eq)

[image: image10.jpg]Industrial Processes Sector

2003
2002
2001
2000
1999,
1998,
1997
1996
1995
1994
1993
1992/
1991
1990
1989

Gg CO2 equivalent

0 5.000 10.000 15.000 20.000 25,000

© Mineral Products ® Chemical Industry  Metal Production | Consumption of HaloC. & SF6




4.2 Mineral products (CRF sector 2.A)

4.2.1 Description

IPCC sector 2.A includes: cement production, lime production, limestone and dolomite use, soda ash production, and others: glass production. Mineral products sub-sector was responsible for 38% of the Industrial Processes sector’s GHG emissions in 2003. 

Table 4.2.1.1 CO2 emissions in the Mineral products sector, in the year 2003

	Sector
	CO2 emissions (Gg)

	2A Mineral Products
	5655.17

	2A1 Cement Production
	2770.76

	2A2 Lime Production
	2285.61

	2A3 Limestone and Dolomite Use
	469.31

	2A4 Soda Ash Production and Use
	65.24

	2A7.1 Glass production
	64.25


4.2.2 Methodological issues

Cement production

All nine cement-producing plants (owned by three companies: CARPATCEMENT HOLDING, HOLCIM ROMANIA and LAFARGE ROMCIM) are covered in the reported estimates and the time series is consistent. 

The method for calculating emissions of CO2 from cement production has been changed for the whole time series to be fully in line with the Good Practice Guidance (Tier 2). Contact has been taken with the cement companies and they have presented their method for the calculation of emissions, using CO2 Emissions Monitoring and Reporting Protocol for the Cement Industry (WBCSD Working Group Cement).

Process specific CO2 is emitted during the production of clinker (calcination process) when calcium carbonate (CaCO3) is heated in a cement kiln. During this process calcium carbonate is converted into lime (CaO - Calcium Oxide) and CO2. Activity data related to the calcinations process were collected directly from these companies:

· clinker production data was provided by each company;

· an average of 64.5% of CaO content was provided by all companies; 

· an average of 2% of MgO content was provide by all companies;

· cement kiln dust (CKD) is completely recycled to the kiln, except for one plant that reported the correction factor for discarded amounts of dust. 

CO2 emissions from clinker are estimated using a combined Tier 2 - country specific method, according to the formula:
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EF for clinker is calculated based on IPCC formula:
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IPCC neglect CO2 from decomposition of MgCO3. Discussions with companies have concluded in a correction applied to EF for MgO content. According to these assumptions: 64.5% CaO content and 2% MgO content in clinker, the resulted EF is 0.525 kg CO2/t clinker. 

Emissions resulted from discarded cement kiln dust were calculated separately, taking into account its degree of calcinations (this is the case of only one plant) and added to the CO2 emissions resulted from calcinations.  

Table 4.2.2.1 Clinker production (thou tones/year) related to CO2 emissions

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Clinker   (kt)
	10571
	8379
	6037
	5488
	5349
	5232
	5753
	5682
	6050
	5115
	4941
	5222
	4893
	4854
	5259

	CO2 (Gg)
	5572
	4416
	3179
	2887
	2815
	2752
	3028
	2992
	3185
	2696
	2611
	2752
	2579
	2556
	2771

	CKD*
	1.07
	1.07
	1.07
	1.07
	1.07
	1.07
	1.07
	1.07
	1.07
	1.08
	1.13
	1.09
	1.08
	1.06
	1.08


* this is the case of only one plant from all nine cement producing plants. Emissions from this plant were estimated separately and added to the CO2 emissions resulted from plants where CKD is recycled.

Lime production

The activity data necessary to estimate emissions from this source category (quicklime and dolomite lime) is provided by the National Institute for Statistics. Dolomite lime production data could not be obtained for the period 1989-1991 and 2003; a surrogate method was used to estimate dolomite lime production in 1989-1991 and 2003, in order to complete the time series. The trend for lime production was used to estimate dolomite lime production in the period 1989-1991 and 2003.

Table 4.2.2.2 Dolomite production related to lime production (thou tones/year) 

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Lime (kt)
	3983
	3028
	2324
	1976
	1738
	1621
	1763
	1748
	1688
	1813
	1623
	1666
	1790
	1919
	1936

	Dolomite lime (kt)
	1576
	1198
	920
	782
	813
	880
	1017
	952
	973
	810
	727
	674
	673
	824
	831


As no information are available for CaO and CaO*MgO contents, the default emission factors (0.785 kg CO2/t calcium lime and 0.913kg CO2/t dolomite lime) are used. 

Limestone and dolomite use

The National Institute for Statistics provided activity data used in calculation of the emissions for this source according to the revised guidelines. 

The use of limestone and dolomite was not reported for the years 1989-1993 and 2003. According to the IPCC GPG, a surrogate method was used to estimate limestone and dolomite use for the missing years 1989-1993 and 2003, in order to complete the time series. Because the use of these products is mainly related to iron and steel production, the trend for iron production was used to estimate AD for missing years.

Table 4.2.2.3 Lime consumption related to iron production (thou tones/year) 

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Iron production(kt)
	9052
	6355
	4252
	3111
	3189
	3496
	4203
	4025
	4556
	4541
	2969
	3066
	3243
	3979
	4101

	Lime consumption (kt)
	1576
	1198
	920
	782
	813
	880
	1017
	952
	973
	810
	727
	674
	673
	824
	831


Soda ash production and use

The methodology was followed entirely for estimating the CO2 emissions from soda ash production. CO2 emissions were estimated using the quantity of trona utilized. No information available for soda ash used in the period 1989-1993 was identified in the National Institute for Statistics. As no better data are available, in order to estimate soda ash consumption in the period 1989-1993 and 2003, a surrogate method, based on soda ash production was used.

Table 4.2.2.4 Soda ash consumption related to soda ash production (thou tones/year) 

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Soda ash production (kt)
	1264
	898
	669
	642
	527
	638
	716
	762
	777
	657
	590
	556
	641
	645
	577

	Soda ash use (kt)
	47
	34
	25
	24
	20
	24
	25
	30
	26
	26
	24
	8
	25
	25
	22


Others: glass production
Emissions are estimated for both container glass and flat glass, based on national statistics. Flat glass production is reported in the Statistical Yearbook in square meters. The conversion in tones was made using the thickness (2 mm) and the glass density (2.5 tones/cubic meter).

The NMVOC emissions are estimated according to the revised methodology. The CO2 emissions from this category are estimated for the first time and the time series is consistent. As a follow up the 2004 review, the CO2 emissions are estimated using the EMEP/CORINAIR methodology, using: 150 kg CO2/t of container glass and 140 kg CO2/t of flat glass.
4.2.3 Uncertainties and time series consistency
There are inconsistencies in time series in the statistical data set for lime production, limestone and dolomite use, soda ash use. Activity data for missing years were estimated using surrogate methods provided by the IPCC good practice. The same emissions factors were used for the entire period.

Cement


According to the IPCC GPG Table 3.2, the uncertainty for emissions using Tier 2 methodology (based on clinker production data) is 5-10%. As the applied methodology is based on plant specific data, the uncertainty of the resulting emission data is assumed to be around 5%.

Lime production

According to the IPCC GPG, the uncertainty of EF is only dependent on the composition of lime and is estimated to be 15%. The uncertainty for the activity data is expected to be higher than for the emission factors.

4.2.4 Source specific QA/QC and verification

Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, and comparing the time series in order to obtain similar results.

4.2.5 Source specific recalculation, including changes made in response to the review process

Emissions of CO2 from cement production have been recalculated for all years and are now based on the production of clinkers, including a correction for cement kiln dust, in line with the GPG. CO2 emissions decreased after recalculation (changes are between 3-18% in the period 1989-2003).

Follow up 2004 review, for lime production, limestone and dolomite use, soda ash production and use, surrogate methods provided by the IPCC good practice were used to estimate emissions for missing years.

CO2 emissions from glass production, estimated for 1989-2003, were included in the inventory.
4.2.6 Source specific planned improvements

Exploring new possibilities of estimating more accurate CO2 emissions for years when surrogate methods are used.

4.3 Chemical Industry (CRF sector 2.B)

4.3.1 Description

CRF sector 2.B includes: ammonia production, nitric acid production, adipic acid production (until 2001), calcium carbide production and other productions: carbon black, methanol, ethylene, etc. Chemical industry sub-sector was responsible for 26.14% of the total Industrial Processes sector’s GHG emissions in 2003. 

Table 4.3.1.1 GHG emissions from the Chemical industry sector, in 2003 (Gg)

	Source
	CO2
	CH4
	N2O

	B.  Chemical Industry 
	2201.7
	1.18
	5.47

	2B1 Ammonia Production
	2167.5
	0
	0

	2B2 Nitric Acid Production 
	0
	0
	5.47

	2B3 Adipic Acid Production
	NO
	NO
	NO

	2B4.2 Carbide Production
	34.2
	0
	0

	2B5 Others (ethylene, carbon black, methanol, sulphuric acid)
	0
	1.18
	0


4.3.2 Methodological issues

Ammonia production

The CO2 emissions from ammonia production are estimated according to the Tier 1b methodology, using the amount of ammonia production and the default emission factor 1.5kg/tone. Although emissions from ammonia production are decreasing along the time series, this source category results in a large amount of CO2 emissions. Within the chemical industry sector, ammonia production is the most important GHG emission source. The lowest CO2 emissions during the entire period were recorded in 1998, due to the activity data decrease by almost a half compared to the previous and next year. 

Due to the large fluctuation in ammonia production, AD obtained from national statistics has been checked against the data obtained from the local environmental protection agencies. The results obtained from these two sources are similar.

Table 4.3.2.1 Ammonia production related to the CO2 emissions in the period 89-03
	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	AD (Mt)
	3337
	2178
	1375
	1733
	1620
	1443
	1809
	1841
	951
	468
	834
	1255
	1155
	1137
	1445

	CO2 (Gg)
	5006
	3267
	2063
	2600
	2430
	2165
	2714
	2762
	1427
	702
	1251
	1883
	1733
	1706
	2201.7


Nitric acid production

Nitric acid production results in N2O and NOx emissions. Emissions are estimated according to the revised methodology, using the activity data provided by the National Institute for Statistics and default emission factors: 19 kg N2O /tone and 12kg NOx/tone.

Adipic acid production

Emissions are estimated based on national statistics for the period 1989-1997, after this year no reports on adipic acid production are made. Based on response from the local Environment Protection Agencies that were requested to provide information on this activity, only one producer has been identified. The facility stopped its activity related to adipic acid production at the end of 2001.

Adding the production data for the period 1998-2001, the time series was completed. Starting 2002, this activity is reported as not occurring. The default EF of 300 kg N2O/tone was used to estimate N2O emissions from adipic acid production.
Other production: carbon black, ethylene, methanol, sulphuric acid
SO2, CO, NMVOC, CH4 and NOx emissions resulted from these productions were also estimated in this sub-sector. The estimates are made according to the methodology. 

Table 4.3.2.2 EF used to estimate GHG emissions from 2B5 Other productions
	EF (kg/t)
	CH4
	NOx
	NMVOC
	CO
	SO2

	Carbon black
	11
	0.4
	40
	10
	3.1

	Ethylene
	1
	
	1.4
	
	

	Methanol
	2
	
	
	
	

	Propylene
	
	
	1.4
	
	

	Polystyrene
	
	
	5.4
	
	

	Polyethylene-low density
	
	
	3
	
	

	Polyethylene-high density
	
	
	6.4
	
	

	Sulphuric acid
	
	
	
	
	17.5


4.3.3 Uncertainties and time series consistency

The time series is consistent. The previous inconsistency related to adipic acid production was solved; starting 2002 adipic acid production is reported as not occurring. Uncertainties associated with activity data are not estimated since the official statistics have not provided the uncertainty values.
4.3.4 Source specific QA/QC and verification

Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, and comparing the time series in order to obtain similar results.

Due to the large fluctuation in ammonia production, AD obtained from national statistics has been checked against the data obtained from the local environmental protection agencies. The results obtained from these two sources are similar.
4.3.5 Source specific recalculation, including changes made in response to the review process

Adipic acid production

The time series was completed by adding the production data for the period 1998-2001. Starting with 2002, this activity is reported as not occurring.

4.3.6 Source specific planned improvements

To investigate the possibility to obtain plant specific data in case of ammonia and nitric acid production.

4.4 Metal production (CRF sector 2.C)

4.4.1 Description

The IPCC category 2.C contains: iron and steel production, aluminum production. “CO2 emissions from iron and steel production” is an important key category of the inventory because of its contribution to the total inventory level (in the year 2003 CO2 emissions from production of iron and steel contributed 3.2% to total greenhouse gas emissions). In the reference year, these emissions accounted for 6% from the total GHG emissions. 

Aluminum production results in a smaller quantity of CO2 emissions and also PFCs emissions. 

Table 4.4.1.1 GHG emissions from the Metal production sub-sector, in the year 2003

	Sector
	CO2
	PFC

	C.  Metal Production
	4857.3
	567.37

	1.  Iron and Steel Production
	4549.8
	0

	2.  Aluminium Production
	307.5
	567.37


4.4.2 Methodological issues

Iron and steel production

Iron and steel production sub-sector results in a large amount of CO2 emissions, and it represents a key source within the Industrial processes sector. Emissions are recalculated in this submission for the entire period using Tier 2 method. The recommended Tier 2 method, according to the IPCC guidelines, is to base the calculations on the amount of reducing agent (coke oven coke) used in blast furnaces for the production of iron. Other information needed to use the Tier 2 method is the amount of pig iron produced as well as the amount used for steel production and produced steel, and the carbon content of all those parts. The amount of reducing agent was provided by the national statistics and the default values for carbon content (in ore, pig iron, steel) was used.
CO2 emissions from pig iron production

CO2 emissions were calculated following closely the IPCC GPG guidelines Tier 2 approach, according to the formula:
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Where:

EF reducing agent (coke oven coke) = 3.1 tone CO2 /tone reducing agent

Mass of reducing agent: source of data is the National Institute for Statistics

Carbon content in ore:  0 (default value)

Carbon content in iron: 4% (default value)
CO2 emissions from steel production
Emissions resulted from steel production were estimated based on IPCC GPG formula:
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Where:

Carbon content in crude iron used for crude steel: 4% (default value)

Carbon content in crude steel: 1.25% (the middle of the default range)

EF EAF=0.005 t/t (default value)

Mass of steel produced in EAF: source of data is the National Institute for Statistics

Crude iron used for crude production: as no more accurate data are available, we estimated that entire amount of iron produced is used for steel production

The NMVOC, NOx, CO, SO2 emissions are estimated using the default emission factors applied to the first fusion raw pig production. 

Ferroalloys production

Since we estimated that the entire amount of metallurgical coke is used as reducing agent for iron production, we consider that CO2 emissions from ferroalloys production is included in CO2 emissions from iron and steel production.

At this time, national statistics contain national ferroalloys productions for 1992-2000 and 2002-2003, but estimating emissions based on production activity, the CO2 emissions from metal production will be overestimated by double counting CO2 from ferroalloys.
Aluminium production

The CO2, CF4 and C2F6 emissions resulting from this source category are estimated using the aluminium production reported in the Romanian Statistical Yearbook and the default emission factors recommended in the methodology: 1.5t CO2/t aluminium produced, 0.373t CF4/t aluminium produced, 0.1t C2F6/t CF4.

AD on primary aluminium production obtained from national statistics has been checked against the data obtained from the local environmental protection agencies. The results obtained from these two sources were similar.
SF6 used in aluminium and magnesium foundries 

This activity is not occurring in the country.

4.4.3 Uncertainties and time series consistency

Time series is consistent; the same emission factors, the same sources of activity data and the same methods were used for the entire time series 1989-2003. 

Iron and steel

According to the IPCC GPG the uncertainty of the CO2 emission factor for coke and the carbon content of iron and steel is 5%. The uncertainty of the EF for electric steel production is assumed to be high (50%) as no information on applicability of the emission factor is available.

The uncertainty of activity data is assumed to be high.
4.4.4 Source specific QA/QC and verification

Only basic QC activities were performed, such as: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, comparing the time series, in order to obtain similar results.

AD on primary aluminium production obtained from national statistics has been checked against the data obtained from the local environmental protection agencies. The results obtained from these two sources are similar.

4.4.5. Source specific recalculation, including changes made in response to the review process

Iron and steel production

CO2 emissions are recalculated for the entire period using Tier 2 method and reported separately for iron and steel. The time series is consistent.

4.4.6 Source specific planned improvements

Iron and steel production

To improve the accuracy of the estimates by collecting data from plant operators.

Aluminium production

To continue negotiations with aluminium production operator in order to obtain pant specific information

4.5 Other Production (CRF sector 2.D)

4.5.1 Description

This sector includes NOx, CO, NMVOC and SO2 emission resulted from the pulp and paper production, alcoholic beverages production and food production. The activity data necessary to estimate these emissions are provided in the Statistical Yearbook and the emission factors are those indicated in the revised methodology.  

Table 4.5.1.1 Emission factors used to estimate emissions from CRF sector 2.D

	Activity
	NOx
	CO
	NMVOC
	SO2
	Units

	Pulp
	Kraft type
	1.5
	5.6
	3.7
	7
	Kg/t

	
	Sulphite type
	-
	-
	-
	30
	Kg/t

	Wine
	-
	-
	0.08
	-
	Kg/hL

	Beer
	-
	-
	0.035
	-
	Kg/hL

	Meat, fish and poultry
	-
	-
	0.3
	-
	Kg/t

	Sugar 
	-
	-
	10
	-
	Kg/t

	Margarine
	-
	-
	10
	-
	Kg/t

	Cakes, biscuits
	-
	-
	80
	-
	Kg/t

	Bread
	-
	-
	1
	-
	Kg/t


4.6 Production of Halocarbons and SF6 (CRF sector 2.E)

F-gases are not produced in Romania and therefore there are no fugitive emissions from manufacturing. Additionally, there is no production of other fluorinated gases (HCFC) that could lead to by-product F-gas emissions.

4.7 Consumption of Halocarbons and SF6 (CRF sector 2.F)

4.7.1 Description

In order to estimate consumption of HFCs, PFCs and SF6 in the period 1989-2003 two sets of questionnaires have been sent to:

-Trading companies, to identify the amounts of F gases imported/exported 

-Local Environment Protection Agencies, to identify manufacturing and service companies as possible sources of handling or consumption of these compounds 

The results of the questionnaires were:

· F -gases are not produced in the country

· export is not applicable

· there were identified few importers (the only substance identified is HFC-134a), but we consider that the imports of these substances  are not fully cover 

· Four types of refrigeration equipment are produced in Romania; domestic, commercial, transport and industrial. The most important producer is a producer for domestic refrigerators, that, starting 1995, converted the production technology to non ODS substances: HFC 134a and cyclopenthane. Based on the response to the questionnaire, there is also air conditioning equipment produced, but the main source of F-gases is the domestic refrigeration producer.

· There are many registered services, distributed around the country, which perform servicing mainly on domestic and commercial equipment, some of these shops also service industrial equipment, but the majority of this work is done by the original equipment manufacturers, which all operate their own service teams.

· the F-gases were used starting with 1995.
4.7.2 Methodological issues

Both potential and actual emissions were estimated.

Potential emissions

Potential emissions were estimated using Tier 1a method, based on formula:
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where:

· production = not occurring

· imports = imported HFC/PFC in bulk (only HFC-134a was identified)

· exports - not applicable

· destruction - not estimated

Potential emissions are equaled with the amount of substance imported in bulk.
Actual emissions

The sub-sector 2F Consumption of halocarbons and SF6 includes the following source categories and the following F-gases:

	Source category
	Sub-sector
	HFCs/PFCs/SF6

	2F1 Refrigeration and air conditioning equipment
	Domestic refrigeration
	HFC-32, HFC-41, HFC-134a, HFC-143a, CF4, C5F12

	2F1 Refrigeration and air conditioning equipment
	Commercial refrigeration
	HFC-32, HFC-41, HFC-134a, HFC-143a, HFC-125, C5F12

	2F1 Refrigeration and air conditioning equipment
	Industrial refrigeration
	HFC-32, HFC-41, HFC-134a, HFC-143a, HFC-125, HFC-43-10mee

	2F1 Refrigeration and air conditioning equipment
	Transport refrigeration
	HFC-134a

	2F1 Refrigeration and air conditioning equipment
	Stationary air conditioning
	HFC-32, HFC-41, HFC-134a, HFC-143a, HFC-125

	2F1 Refrigeration and air conditioning equipment
	Mobile air conditioning
	HFC-134a, HFC-143a

	2F3 Fire extinguishers
	Portable fire extinguishers
	HFC-23

	2F8 Electrical equipments
	Electrical equipments
	SF6

	2F9 Other 
	Cooling agent pyrotechnical
	HFC-134a


The determination of emissions of F-gases is based on a calculation of the actual emission. The emission factors used to estimate actual emissions (initial emissions, lifetime time emissions and end-of-life emissions) are the recommended emission factors from IPCC GPG.

4.7.3 Uncertainties and time series consistency

The use of these substances started in 1995 year, serving as alternatives to ozone depleting substances (ODS) being phased out under the Montreal Protocol. The time series is not fully consistent, as no information on all substances imported is available. Uncertainties are expected to be high.

4.7.4 Source specific QA/QC and verification

Verification has been carried out by data comparison received from the importers and from the submitted questionnaires. There are high differences between these two sources.

4.7.5 Source specific recalculation, including changes made in response to the review process
Emissions from this category are reported for the first time in this submission for the period 1995-2003.

4.7.6 Source specific planned improvements
To improve the data collection approaches.

5. SOLVENTS AND OTHER PRODUCT USE 

(CRF SECTOR 3)

5.1 Overview of the sector

5.1.1 Description

Solvents are chemical compounds, which are used to dissolve substances as paint, glues, ink, rubber, plastic, and pesticides or for cleaning purposes (degreasing). After application of these substances or other procedures of solvent use most of the solvent is released into air.

Emissions are estimated based on EMEP/CORINAIR methodology, using the correspondence between IPCC categories and SNAP codes:

	IPCC categories
	SNAP codes

	3A Paint application
	0601 Paint application

	3B Degreasing and Dry Cleaning
	0602 Degreasing, dry cleaning and electronics

	3C Chemical Products, Manufacture and Processing
	0603 Chemical products manufacturing and processing

	3D Other
	0604 Other use of solvents & related activities


5.1.2 Methodological issues

The method used to estimate NMVOC emissions from this sector is a top down approach based on national statistic. In addition, local Environment Protection Agency provided for 2003 information related to 3A Paint application category (car repairing, construction and buildings).

As the solvents are mostly obtained from fossil fuels, this source is considered to be a source of CO2 emissions.
CO2 emissions from solvent use were calculated from NMVOC emissions of this sector.

The following equation have been applied:

	CO2 emissions  = 0,85 x (44/12) x emissions of NMVOC


where 0,85 is carbon content conversion factor.

Table 5.1.2.1 CO2 emissions resulted from Solvent and other product use

	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	3 A
	141.2
	111.6
	84.5
	52.0
	51.1
	41.5
	43.9
	39.6
	33.0
	31.5
	30.5
	32.7
	41.5
	45.5
	106.6

	3B
	100.7
	88.2
	70.1
	31.0
	31.0
	30.9
	30.9
	30.9
	30.8
	30.8
	30.8
	30.8
	17.5
	17.8
	21.8

	3C
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	3D
	403.9
	340.7
	293.6
	154.6
	155.5
	153.0
	154.6
	154.9
	155.2
	159.6
	161.1
	160.8
	141.5
	159.0
	151.5

	Total
	645.8
	540.4
	448.2
	237.6
	237.6
	225.4
	229.4
	225.4
	219.1
	221.8
	222.4
	224.3
	200.4
	222.2
	279.8


The increase in CO2 emissions in 2003 in caused by two factors:

· additional data provided by Environmental Protection Agency

· the increase of amount of paints manufactured that leads to a increase in consumption

3 A source category includes emissions resulted from: domestic use, automobile manufacture and repairing, construction and buildings.

3 B source category refers to emissions resulted from metal degreasing, dry cleaning, electronic components manufacturing, other industrial cleaning.

3 C source category includes emissions from chemicals manufacturing or processing: polyester processing, polyvinyl chloride processing, polyurethane foam processing, rubber processing, pharmaceutical products manufacturing, paints manufacturing, glues manufacturing,

3D source category refers to emissions resulted from other use of solvents, such as: mineral wool enduction, preservation of wood, domestic solvent use (other than paint application), underseal treatment and conservation of vehicles.
5.1.3 Uncertainties and time series consistency

Uncertainties are rather large, as this top-down approach of collecting data implies large uncertainties due to the diverse nature of many solvent-using processes.
5.1.4 Source specific QA/QC and verification

Most general QC procedures concerning data management and the handling of data have been carried out.

5.1.5 Source specific recalculation, including changes made in response to the review process

CO2 emissions are estimated for the first time in this submission, based on NMVOC emissions for entire period 1989-2003.

5.1.6 Source specific planned improvement

To improve the data collection approach.

6. AGRICULTURE (CRF SECTOR 4)

6.1 Overview of the sector

The Agriculture sector contains the emissions from domestic livestock enteric fermentation, animal waste management systems, rice cultivation, agricultural soils and field burning of agricultural residues. The direct GHGs reported within this sector are CH4 and N2O. NOx and CO are the indirect gases reported.

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

The Agriculture sector accounted for 8.4% of the total GHG emissions in 2003, reaching 11,946.5 Gg CO2 equivalent. Over the period 1989–2003, the emissions decreased by 56%. In 2003 CH4 emissions contributed with 60% to the total Agriculture sector’s CO2 equivalent emissions and N2O emissions accounted for the remaining 40%.  
Fig. 6.1.1 GHG emissions trends in Agriculture, in the period 1989–2003 (Gg CO2 eq.)
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Table 6.1.1 The CH4 emissions in the Agriculture sector, in the period 1989–2003 (Gg)

	Sector
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	4. Agriculture
	768
	729
	645
	549
	473
	458
	434
	433
	428
	396
	387
	366
	342
	330
	342

	A. Enteric Fermentation
	547
	531
	463
	393
	336
	327
	315
	314
	307
	288
	280
	271
	255
	248
	255

	B. Manure Management
	207
	186
	174
	150
	131
	126
	113
	115
	116
	104
	103
	93
	82
	79
	84

	C. Rice Cultivation
	9.86
	7.98
	4.32
	3.28
	2.40
	0.92
	1.24
	1.70
	0.80
	0.34
	0.32
	0.28
	0.24
	0.10
	0.02

	D. Agricultural Soils
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	E. Prescribed Burning of Savannas
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	F. Field burning of agricultural residues
	4.64
	4.09
	3.98
	2.59
	3.38
	3.89
	4.32
	2.72
	4.48
	3.30
	3.36
	2.43
	4.18
	3.00
	2.41


Table 6.1.2 The N2O emissions in the Agriculture sector, in the period 1989–2003 (Gg)

	Sector
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	4.  Agriculture
	35.69
	33.45
	21.13
	17.24
	21.10
	20.97
	21.46
	16.99
	20.38
	17.58
	21.00
	14.84
	19.22
	15.95
	15.37

	A. Enteric Fermentation
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	B. Manure Management
	0.96
	0.92
	0.81
	0.68
	0.58
	0.56
	0.53
	0.53
	0.53
	0.49
	0.48
	0.45
	0.42
	0.41
	0.43

	C. Rice Cultivation
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D. Agricultural Soils
	34.61
	32.43
	20.21
	16.50
	20.43
	20.32
	20.82
	16.38
	19.73
	17.00
	20.43
	14.32
	18.70
	15.46
	14.88

	E. Prescribed Burning of Savannas
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	F. Field burning of agricultural residues
	0.12
	0.10
	0.10
	0.07
	0.09
	0.10
	0.11
	0.07
	0.12
	0.09
	0.09
	0.06
	0.10
	0.08
	0.07


As presented in the Table 6.1.1, the Agriculture sector’s CH4 emissions decreased in 2003 with more than a half the level recorded in the base year (-56%). Because the methane emissions are mainly resulted in domestic livestock, the shape of the curves shows the situation of this sector in Romania. The rice cultivation – an important sub-sector in the past – has been reduced significantly compared to the base year 1989 (99.8% decrease comparing with the reference year).

The Table 6.1.2 indicates that N2O emissions from the Agriculture sector decreased with 57% comparing with the reference year. The reasons for this decrease are: the decrease of the amount of chemical fertilizers applied to soils, the decline of the domestic livestock. 

Table 6.1.3 Overview of the most important sources in Agriculture in 2003
	Source categories
	GHG
	KS
	%

	4A Enteric fermentation
	CH4
	Yes
	3.7

	4D1Direct soil emissions
	N2O
	Yes
	2.2

	4B Manure management
	CH4
	Yes
	1.2

	4D3 Indirect soil emissions
	N2O
	Yes
	0.9


No major improvements were performed comparing with previous submission, as the only source of data is the National Institute for Statistics that provides national data on an aggregate level. The procedure to be developed for the National System for estimating the GHG emissions will require additional data from different institutions involved in this field.
6.2 Enteric Fermentation (CRF sector 4.A)

6.2.1 Description

Methane is produced by herbivores during digestion. The most important methane “producers” are ruminant animals, especially cattle. Enteric Fermentation is the main source of CH4 emissions in the Agriculture sector (in 2003, CH4 emissions from Enteric Fermentation represented 75% of total CH4 emissions in the Agriculture sector). 

6.2.2 Methodological issues

For determining methane emission, the Tier 1 method was applied, as suggested in the revised guidelines. The livestock population was multiplied by the respective default emission factors. Livestock population figures for the entire series 1989-2003 are available in the Romanian Statistical Yearbook. 

The national statistics provides summary activity data on both cattle and buffalo populations under cattle category. The split into dairy cattle, non dairy cattle and buffalo, as IPCC categories require, was made on the basis of experts assumption: dairy cattle represents 46.5%, non dairy cattle 49% and buffalo represents 4.5% of the total cattle population. No further disaggregating was possible based on available data. The experts assumed also that mules and asses are included in horse category. 

The emission factors for cattle, used in the inventory, are the default emission factors indicated in the methodology for Eastern Europe countries. In the absence of other information, the default emission factors for other livestock for developing countries are still used in the inventory. 

	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Cattle
	6,416
	6,291
	5,381
	4,355
	3,683
	3,597
	3,481
	3,496
	3,435
	3,235
	3,143
	3,051
	2,870
	2,800
	2,878

	Swine
	14,351
	11,671
	12,003
	10,954
	9,852
	9,262
	7,758
	7,960
	8,235
	7,097
	7,194
	5,848
	4,797
	4,447
	5,058

	Sheep
	16,210
	15,435
	14,062
	13,879
	12,079
	11,499
	10,897
	10,381
	9,663
	8,937
	8,409
	8,121
	7,657
	7,251
	7,312

	Goats
	1,078
	1,017
	1,005
	954
	805
	776
	745
	705
	654
	610
	585
	558
	538
	525
	633

	Horses
	702
	663
	670
	749
	721
	751
	784
	806
	816
	822
	839
	858
	865
	860
	879

	Poultry
	127,561
	113,968
	121,379
	106,032
	87,725
	76,532
	70,157
	80,524
	78,478
	66,620
	69,480
	69,143
	70,076
	71,413
	77,379


Table 6.2.2.1 The livestock population in the period 1989-2003 (thou. heads)  

Table 6.2.2.2 The CH4 emission factors for Enteric Fermentation

	Livestock type
	EF (kgCH4/head/year)

	Dairy cattle
	81

	Non-dairy cattle
	56

	Buffalo
	55

	Sheep
	5

	Goats
	5

	Horses
	18

	Swine
	1


6.2.3 Uncertainties and time series consistency

The same source of data (National Institute for Statistics), the same assumptions regarding the split of cattle population and the same emission factors were used for the entire time series 1989-2003. There weren’t performed any quantitative uncertainties, since the official statistics have not provided the uncertainty values. The uncertainties associated with the emission factors are estimated to be 50%, since Tier 1 method was used.
6.2.4 Source specific QA/QC and verification

Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, comparing the time series, in order to obtain similar results. Livestock population for 2003 reported in the national yearbook were checked against the data reported to FAO, the results are the same and data are reported at the same level of aggregation.
6.2.5 Source specific recalculation, including changes made in response to the review process

No specific recalculation.

6.2.6 Source specific planned improvements

To explore possibilities to obtain data at a more disaggregate level.

6.3 Manure Management (CRF sector 4.B)

6.3.1 Description

The manure produced by the animals is a significant source of methane. N2O emissions also occur depending on the manure management and use. In 2003, CH4 emissions from this source category represented 25% of the CH4 emissions in the Agriculture sector. 

6.3.2 Methodological issues

The livestock population is the same to that used for methane estimation in the Enteric Fermentation. The cattle population was divided into sub-groups using the same assumptions described in the Enteric Fermentation chapter (49% non dairy cattle, 46.5% dairy cattle and 4.5% buffalo).

The default emission factors were used in order to estimate methane emissions from this source. The default emission factors for Eastern Europe, for temperate climate were used for cattle, swine and buffalo and the default emission factors for developing countries, for temperate climate were used for sheep, goats, horses and poultry. 

Table 6.3.2.1 The CH4 emission factors for Manure Management

	Livestock type
	EF (kg CH4/head/year)

	Dairy cattle
	19

	Non-dairy cattle
	13

	Buffalo
	9

	Sheep
	0.16

	Goats
	0.17

	Horses
	1.6

	Swine
	7

	Poultry
	0.018


The default values for nitrogen excretion, applied for different animal waste management systems, were used for estimating N2O emissions in the Manure management sub-sector. “Other animals” category includes horses and goats.

Table 6.3.2.2 The nitrogen excretion (kg/head/year) 

	Region
	Livestock type

	
	Non dairy cattle
	Dairy cattle
	Poultry
	Sheep
	Swine
	Other animals

	Eastern Europe
	50
	70
	0.6
	16
	20
	25


The default values for percentage of manure N produced in different animal waste management systems in Eastern Europe were used due to the lack of data concerning the animal waste management systems. N2O emissions resulted from the animal waste management systems were reported in this sector; except for N2O emissions from daily spread and pasture range and paddock (these emissions are reported in the sector 4.D Agricultural Soils).

Table 6.3.2.3 Percentage of manure N produced in AWMS in Eastern Europe

	Livestock type
	AWMS  (Animal Waste Management Systems) (%)

	
	Anaerobic lagoon
	Liquid System
	Daily spread
	Solid storage and dry lot
	Pasture range and paddock
	Used fuel
	Other system

	Non dairy cattle
	8
	39
	0
	52
	0
	0
	1

	Dairy cattle
	0
	18
	1
	67
	14
	0
	0

	Poultry
	0
	28
	0
	0
	1
	0
	71

	Sheep
	0
	0
	0
	0
	73
	0
	27

	Swine
	0
	28
	0
	0
	27
	0
	45

	Other (horses and goats)
	0
	0
	0
	0
	92
	0
	8


6.3.3 Uncertainties and time series consistency
CH4 and N2O emissions were estimated for the entire time series 1989-2003 using the same source of data (National Institute for Statistics), the same assumptions regarding the split of cattle population and the same emission factors. Uncertainties related to activity data are not estimated. There are large uncertainties associated with the default EF for this source category.
6.3.4 Source specific QA/QC and verification

Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, comparing the time series, in order to obtain similar results. Livestock population for 2003 reported in the national yearbook were checked against the data reported to FAO, the results are the same and data are reported at the same level of aggregation.
6.3.5 Source specific recalculation, including changes made in response to the review process

No specific recalculation.

6.3.6 Source specific planned improvements

To explore possibilities to obtain data at a more disaggregate level.

6.4 Rice Cultivation (CRF sector 4.C)

6.4.1 Description

During the rice production, flooded rice fields produce large amounts of methane. Romania is not an important rice producing country. The rice-cultivated area decreased drastically comparing with the reference year 1989 (49.3 thou hectares in 1989 compared to 0.1 thou hectares in 2003).

The peak showed in the figure below is due to the large cultivated area in 1996 (8.5 thou hectares compared with 6.2 thou ha in 1995 and 4 thou ha in 1997).
Figure 6.4.1.1 CH4 emissions from rice cultivation (Gg)
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6.4.2 Methodological issues

The CH4 emissions from rice cultivation were estimated according to the methodology, using the activity data provided in the Romanian Statistical Yearbook and the default emission factors. A seasonally integrated emission factor for continuously flooded rice without organic amendment of 20g CH4/m3 was used.

6.4.3 Uncertainties and time series consistency

CH4 emissions were estimated for the entire period using the same algorithm, the same emission factors and the same source of data (Statistical Yearbook). The CH4 fluctuations showed in the figure are caused by the cultivated area fluctuations. 

6.4.4 Source specific QA/QC and verification

Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, comparing the time series in order to obtain similar results.

6.4.5 Source specific recalculation, including changes made in response to the review process

No specific recalculation

6.4.6 Source specific planned improvements

Accurate and timely information on rice cultivation and the conditions regarding water management regime, number of crops per year and organic amendment.
6.5 Agricultural Soils (CRF sector 4.D)

6.5.1 Description

This sector accounts for N2O emissions related to agricultural soils, divided in three activities: direct emission from soils (sources: synthetic fertilizers, animal waste applied to soil, biological nitrogen fixation, crop residue), emission from animal production (grazing animals), indirect emission from soils (atmospheric deposition, leaching and run off). The emissions from the cultivation of histosols were not estimated due to the lack of data. 

Figure 6.5.1.1 The N2O emission trends from Agricultural Soils, in the period 89-03
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The decrease of direct soil emissions is related to the decrease of the amount of synthetic fertilizers applied to soils. The decrease of N2O emissions from animal waste applied to soils is due to the decline in livestock numbers after 1989. 

6.5.2 Methodological issues

4 D1 Direct soil emissions

N2O emissions from following sub-sources were estimated:

• Synthetic fertilizers 

• Animal wastes

• Biological nitrogen fixation through legumes

• Crop residues 

Nitrogen input from all sources was considered and the direct N2O emissions from agricultural soils were calculated using default IPCC method and the emission factor of 0.0125. 

Synthetic fertilizers: Nitrogen applied on soil by using synthetic fertilizer is based on national statistics; the value for the FracGASF is the default IPCC value. The strong decrease in N2O emissions (62%) is related to the decrease of the amount of synthetic fertilizers in this period.
Table 6.5.2.1 Synthetic fertilizers used in Agriculture, in the period 1989-2003 

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	N Ferti-lizers

(Mt)
	666
	656
	275
	258
	346
	313
	306
	268
	262
	254
	225
	239
	268
	239
	252


Manure applied to soils: The amount of nitrogen applied on soil is estimated as the N-excretion in the stable. As the value of the fraction of livestock nitrogen excreted and deposited onto soil during grazing has been identified as an outlier in previous review, the N2O emissions for entire period were recalculated using the middle of the default IPCC range (0.02-0.65 KgN/kg N excreted).
Biological crop fixation: N fixing crops is estimated according to the formula indicated in the methodology (N fixing crops = 2 x (seed yield of pulses + soybeans) x 0.03. In previous submission, the values for the fraction of N in N-fixing crops and fraction of N in non-N-fixing crops were used inversely. In this submission N2O emissions were recalculated for the period 1989-2002 using the value of 0.015 kg N/kg of dry biomass for the fraction of N in N-fixing crop.
Crop residues: Nitrogen input from crop residues is estimated taking into account the production of non-fixing crops (all other crops except beans, peas and soybeans) and the nitrogen fraction in these crops. In previous submission, the values for the fraction of N in N-fixing crops and fraction of N in non-N-fixing crops were used inversely. In this submission N2O emissions were recalculated for the period 1989-2002 using the value of 0.03 kg N/kg of dry biomass for the fraction of N in non-N-fixing crop.
4 D2 Animal production

N2O emissions are estimated taking into account the total nitrogen excretion from the animal waste management systems. 

4 D3 Indirect soil emissions

N2O emissions are estimated considering the amount of synthetic nitrogen applied to soil that volatilizes and total nitrogen excretion by livestock that volatilizes and leaches. The fractions used to estimate N2O emissions are the default values indicated in the methodology.

	FracGASF
	Fraction of synthetic fertilizer N applied to soils that volatilizes as NH3 and NOx
	0.1

	FracGASM
	Fraction of livestock N excretion that volatilizes as NH3 and NOx
	0.2

	FracLEACH
	Fraction of N input to soils that is lost through leaching and runoff
	0.3


6.5.3 Uncertainties and time series consistency

N2O emissions resulted from the Agricultural Soils were estimated for the entire period using the same emission factors and the same source of activity data (Statistical Yearbook). The N2O emission fluctuations are caused by the variation of activity data. Uncertainties associated with activity data are not estimated; in case of indirect soil emissions, uncertainties related to the emission factors are 50%. 

6.5.4 Source specific QA/QC and verification
Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, comparing the time series in order to obtain similar results.

6.5.5 Source specific recalculation, including changes made in response to the review process

Recalculations made in response to the review process:

· the default value of 0.015 kg N/kg of dry biomass for the fraction of N in N-fixing crop was used to recalculate  N2O emissions for the entire period;

· the default value of 0.03 kg N/kg of dry biomass for the fraction of N in non-N-fixing crop was used to recalculate  N2O emissions for the entire period;

· as the value of the fraction of livestock nitrogen excreted and deposited onto soil during grazing has been identified as an outlier in previous review, the N2O emissions for entire period were recalculated using the middle of the default IPCC range (0.02-0.65 KgN/kg N excreted).
6.5.6 Source specific planned improvements

Collecting data on histosols and estimating emissions. More accurate estimation of emissions and using higher tier methods and CS emission factors on medium term scale.

6.6 Prescribed burning of savannas (CRF sector 4.E)

This activity is not occurring in Romania. 

6.7 Field Burning of Agricultural Residues (CRF sector 4.F)

6.7.1 Description

This source category has a small contribution to the GHG emissions in the Agriculture sector (0.6 % in 2003). The GHGs emitted in this sub-sector are: CH4, N2O, NOx and CO.

6.7.2 Methodological issues

The emissions were calculated starting with the annual production and resulting in the amount of the biomass burnt, using the default values recommended in the methodology.
Table 6.7.2.1 Default parameters used to estimate emissions from field burning of agricultural residues

	Crops
	Residue to Crop Ratio
	Dry Matter Fraction
	Fraction Burned on Fields
	Fraction Oxidized
	Carbon Fraction
	Nitrogen fraction

	Wheat
	1.3
	0.8
	0.1
	0.9
	0.4853
	0.005824

	Barley
	1.2
	0.8
	0.1
	0.9
	0.4567
	0.006851

	Maize
	1
	0.4
	0.1
	0.9
	0.4709
	0.009418

	Oats
	1.3
	0.8
	0.1
	0.9
	0.45
	0.00675

	Rice
	1.4
	0.8
	0.1
	0.9
	0.4144
	0.005802

	Sorghum
	1.4
	0.8
	0.1
	0.9
	0.45
	0.009

	Bean
	2.1
	0.8
	0.1
	0.9
	0.45
	0.00675

	Peas
	1.5
	0.8
	0.1
	0.9
	0.45
	0.00675

	Soybeans
	2.1
	0.8
	0.1
	0.9
	0.45
	0.0225

	Potatoes
	0.4
	0.5
	0.1
	0.9
	0.4266
	0.006399

	Sugar beet
	0.2
	0.2
	0.1
	0.9
	0.4072
	0.006108


6.7.3 Uncertainties and time series consistency

The emissions resulted from Field Burning of Agricultural Residues are estimated for the entire period using the same source of activity data (Statistical Yearbook) and the same fractions (default fractions, indicated in the methodology). 

6.7.4 Source specific QA/QC and verification

Some basic QC activities made were: checking for transcription errors in data input, checking whether the parameters and emission units were correctly recorded, comparing the time series in order to obtain similar results.

6.7.5 Source specific recalculation, including changes made in response to the review process

The IPCC default value for the fraction of crop residue burned (0.1 kg N/kg crop-N) was used to estimate 2003 emissions and to recalculate 1989-2002 emissions, instead of 0.25, considering that this activity is performed at a small scale.

Because in the previous submission some emission factors for oats, sugar beet and rice varied unusual across the time series, the fluctuations were corrected.
6.7.6 Source specific planned improvements
Estimating country specific particulate fractions providing for a more accurate estimation of emissions.

7. LULUCF (CRF SECTOR 5)

7.1 Overview of the sector
The land uses in Romania have been relatively stable over last 15 years, even strong mutation occurred at political, economic and social levels. Due to various and spatially equilibrated forms of the relief of the Romanian national territory, as well as due to the very diversified climate, the land is suitable for a large range of activities and uses.  

Over the span 1989 to 2003 there is no a significant change in the key sinks/sources category in the LULUCF sector. As well, there is no a recent input of substantial data, information or new methods. Still, the updated inventory relay on certain figures regarding the repartition of land uses on years and the inventory is timely consistent.
Figure 7.1.1. Removals of CO2 in the LULUCF sector in the period 1989-2003
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Consequently, Romanian land use sector act as a net sink, at an average uptake of 18 700 Gg/year, relatively stable over the last 15 years. Out of the national territory, agricultural land represents some 62 %, forests and other wooded lands is 28 %, construction and roads/railways is 4 %, waters & ponds are 3.7 % and other areas some 2 %. Agricultural lands comprises arable lands whose areas was relatively stable to 62 % over the 1989-2003, pastures and hayfields increased from 32 % at the beginning of the “90 to 34 % nowadays. Comparatively, orchards and vineyards areas equally decreased, from 4 to 3 %. Land use types strictly follow the national definitions. The estimation of GHG from LULUCF fallow the methodology provided in the Good Practice Guidance for Land Use, Land use change and Forestry, IPCC, 2003. 

7.2. Forest land

7.2.1. Description 

The forest and woodlands represents some 28 % from the national territory, which suit to 0.27 ha per inhabitant. Structure of forest fund is as follows: resinous forests (29.9 %), beech forests (31.5 %), oaks forests (18 %), hardwood forests (17.7 %) and softwood forest (4.9 %). According 1985 National Forest Inventory the national forest fund is characterized by: standing wood volume of 1350 million m3, average volume of 217 m3/ha, with an annual average increase of 5.6 m3 y-1 ha -1. Stands age reflects an uneven distribution of area in the elder classes. Romanian forests grows more than it harvests, with a ratio growth to harvest of some 2. Forest management is done according a decennial management plan elaborated for every single management unit or owner, according circumstances. Still, the woodlands (pastoral forests, forest belts, re-growth and invasive on abandoned lands, etc) are not mapped and planned. After 1990 abandoned lands (orchards, vineyards, pastures, crop fields) occasionally resulted in spontaneous forest regeneration, which is not yet assessed but it would be significant in the land use share and GHG balance. 

Romanian forests fulfill both productive and protective functions. Actually 52.1 % of Romanian forests have a prevailing function of protection of different objectives, still this do not prohibit the wood harvesting. Forests and wooded lands comprise both state and private forests. Romanian forests management is close to nature based on natural regeneration, a control of the seed provenances and seedling. Fire is not a management practice. Forest fire is only occasional and accidental and always it is human induced and it affects only the forest floor (litter, dead organic matter). Forestry sector is still under transition process, which consists in continuing of restoration of the properties and crystallization of a new administration system. 

In the structure of energy consumption pattern, the wood fire represents an important share, which is ensured by a sound forest management of all type of forests. 

7.2.2. Methodological issues

Estimation of GHG emission form forestry sector is based on several types of data with different degree of precision: statistical data (namely SILV-1, 2, 3, 4 an official document prepared yearly for the National Commission of Statistics which provide detailed land areas and commercial harvest data); own National Forests Administration Statistics (forest fire affected statistics, annually converted area from forest to other land uses and from other land uses to forests); National Forest Inventory (the most recent one is fulfilled in 1985 that provides data for forest growth on species, groups of species); references/literature (wood density, carbon content of the wood dry matter, nitrogen/carbon ratio of dead organic matter), expert guess (estimation of the fraction of biomass left in the forest after logging). 

Estimation of forest sources/sinks in inventory refers only to aboveground woody biomass (stem and branches for broadleaved and stem for resinous species), as far as national foliage and belowground data have not been available. Data on illegal wood drainage and wood collecting by local people have not been included. In the GHG inventory it is used the annual area of forests, despite that annually there is both a change use from forest to other land use and a change of afforestation of some previously other use lands, this may be more disaggregated and followed according good practice in the following national reports. Small private patches of forests, trees along the roads and brushes areas are not accounted, as data have not been available. One assumption made was that there is no change in soils and dead organic matter.  

7.2.3. Uncertainties and time-series consistency

Main uncertainties are related to input data related to forest growth as far as there is no a recent National Forest Inventory. This is a factor that heavily limits the increase of the accuracy and certainties of estimation related to forestry sector. Another factor that limit the accuracy is limited access to some data (annually converted forests to other land, illegal wood drainage, disaggregating some national data like forest fire areas). It is likely a more difficult access to reliable data over the coming years as forest property restoration process finish and there is no in place a data collecting system. Large uncertainties relates to the woodland (namely the forests outside the forest fund), which are not subject for mapping and planning or management, so poor data are available. Another issue is that the land use statistics do not reflect always the real land use (ie: naturally revegetated lands are still reported as crop fields, unregenerated forests are reported as forests, etc) as far the national lands cadastre is not yet in place and remote sensing land data are only locally and experimentally available.    

7.2.4. Source-specific QA/QC and verification

Results in different projects have been used to validate the input parameters in the GHG Inventory (ie: basic wood density measured for several species in some projects confirmed the values used in the estimation for the purpose of the inventory).

7.2.5. Source-specific recalculations, including changes made in response to the review process
Based on seminar on Harmonization of terrestrial carbon measurement in CEE countries (Prague, 22-25 June 2004), issue of FCCC/SBSTA/2004/INF.7 and review process of UNFCCC the understanding of the reporting process substantially increased. 

7.2.6. Source-specific planned improvements

There is a strong necessity for the increase of the capacity and financial allocation for national GHG inventory achievement. Once this step fulfilled the existing data and research results in different institutions should be explored and valued for the purpose of the inventory. National Forest Inventory is the main tool that may provide reliable and updated data on actual state of the forests, whatever private or state. 

Current switch of the property on forests may significantly change the emission/sinks status of Romanian forests, so it would be suitable some projections according different scenarios. Better disaggregating of data on retroceded forests is needed, especially regarding the reforestation/regeneration of harvested areas, as well in term of stand composition change. As well, research is needed on the current forest management practices; this should be assessed in the view of sources/sinks and improved. There is need of a strong collaboration between very few involved people in UNFCCC and KP inventory into the development of forestry information system that would provide requested data in suitable format for source/sinks estimation in forestry. Additional research is strongly needed to assess the emission/sequestration associated to the land use change types. As well there is an obvious need on the improvement of the quality of land use statistics.   

Research partnerships are needed for the assessment of the risks, vulnerability and adaptation in forestry. 
7.3. & 7.4 Cropland and Grassland

7.3.1. & 7.4.1 Description 

Romanian agriculture is a mixture of inherited communist type of agriculture consisted in large farms and parallel small and fragmented private farms. Currently structural changes affect the agricultural sector in the process of EU integration. Both perennial and annual crops are practiced in the Romanian agriculture, like: cereals, sugar beat, sunflower, potatoes, pastures and hayfields, orchards and vineyards, etc. Over the last 15 years, out of total agricultural land 64 % is arable land, pastures and hayfields covers some 32 %, while vineyards and orchards covers together some 4 %. Over recent years a limited increase of areas occurred in pastures/hayfield and a slow decrease in vineyards and orchards.

7.3.2. & 7.4.2. Methodological issues 

There have not been available national data on crop biomass, particularly for some type of crops (perennial: vineyards, orchards). In the GHG inventory it is assumed that there is no any change in the dead organic matter and soil organic matter.

7.3.3. & 7.4.3. Uncertainties and time-series consistency

Data reported relay on statistics on agricultural lands in the National Institute of Statistics and provided in annual reports. 

7.3.4. & 7.4.4.  Source-specific QA/QC and verification

There is no a quality assurance and quality control at this item.  

7.3.5. & 7.4.5. Source-specific recalculations, including changes made in response to the review process
The actual reporting consistently represents the agricultural land and its breakdown over the 1989-2003. 

7.3.6 & 7.4.6. Source-specific planned improvements

There is a need of data regarding: crop biomass, (man made) burnt area, yearly crop change, irrigation area, and limestone application. A breakdown on type of pastures is needed as some may be covered by woody vegetation, as well a breakdown on altitudinal distribution of different types, improvements and management practices should be taken into account. Abandonment should be also taken into account as it may result in an increase of the carbon stock in biomass, soil organic matter and dead organic matter. 

7.5. Waters/Wetlands

7.5.1. Description

Waters and wetlands cover some 3.5 – 3.8 % from national territory. The share between waters (rivers, lakes, etc) and wetlands (ponds, marshes) is not indicated in the statistics.
7.5.2. Methodological issues 

There have not been available research results on the biomass change, change of dead organic matter and soil organic matter in such land uses, where year to year variability occur due to the inflow of waters from different sources (heavy rainfall, rivers overflowing, etc). Also, the leak of soil or by contrary the rivers levee may substantially contribute to the balance of the GHG in these areas.   

7.5.3. Uncertainties and time-series consistency

Data are provided according national institute of statistics. 

7.5.4. Source-specific QA/QC and verification

There is no any verification system. 

7.5.5. Source-specific recalculations, including changes made in response to the review process
The actual reporting consistently represents the areas out of national territory covered by waters and wetlands over the 1989-2003. 

7.5.6 Source-specific planned improvements

Data on river levee/deposition, soil organic matter and dead organic matter dynamics are needed, as their contribution may be significant to gases balance due to significant area of such land use out of national territory (almost 1 mil ha).   

7.6. Settlements

7.6.1. Description 

According to the national definition, construction and road/railways land uses include also the green area of towns as: parks, green areas, lawns and trees/bushes along the urban roads. 

7.6.2. Methodological issues

The actual inventory does not include these sources/sinks, as such data have not been available. 

7.6.3. Uncertainties and time-series consistency

The emission/sinks of such land use is not accounted in the inventory. 

7.6.4. Source-specific QA/QC and verification

There is no any system for QA/QC and verification. 

7.6.5. Source-specific recalculations, including changes made in response to the review process
Actual data are consistent with national definition and time consistent in the inventory. 

7.6.6 Source-specific planned improvements

Studies, research and data need for the GHG inventory to cover the green area of towns.

7.7. Other land

7.7.1. Description 

This category includes lands, which do not contribute to the emission and sinks, like: rocks, stones falls, peaks, sand dunes, industrial wastes, coal, ore or other type of quarry, etc. 

7.7.2. Methodological issues 

Areas are provided by the National Institute of Statistics. No emission and sinks are associated with these land uses in the inventory.

7.7.3. Uncertainties and time-series consistency

The emission/sinks of such land use is not accounted in the inventory. 

7.7.4. Source-specific QA/QC and verification

There is no any system for QA/QC and verification. 

7.7.5. Source-specific recalculations, including changes made in response to the review process
Actual data are consistent with national definition and time consistent in the inventory. 

7.7.6 Source-specific planned improvements

Studies, research and data needed for the GHG inventory.  

8. WASTE (CRF SECTOR 6)

8.1 Overview of the sector

The Waste sector accounted for 3.54% of total national GHG emissions (without LULUCF) in the year 2003. The emissions addressed in this chapter include emissions from the IPCC categories 6 A Solid Waste Disposal on Land and 6 B Wastewater Handling. Emissions resulted from 6 C Waste incineration are not estimated.

Gases estimated in this sector are CH4 and N2O.

Figure 8.1.1 Emissions from Waste sector in the period 1989-2003 (Gg CO2 eq.)
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8.2 Solid Waste Disposal on Land (CRF sector 6.A)

8.2.1 Description

A number of 252 urban waste landfills were recorded, belonging to cities and municipals, representing 27% from the total waste landfills in the country. The urban landfills cover 800 ha approximately, which represent about 7% from the total surfaces affected by the waste storage.

From the whole landfills inventoried, 14 new waste landfills have free storage capacity which are in accordance with the most part of Directive 99/31 previsions, respective GD 162/2000 regarding the waste storage which require operation improvements and monitoring for a total conformity.

The separate collection of municipal wastes from population is realized only at experimentally scale in a few cities. This is the reason why about 36% (over 2.5 mil tons annually) from the components of domestic wastes, represented by recyclable materials (paper, cardboard, glass, plastics, metals), are not recovered, but are finally stored with the other municipal wastes.
8.2.2 Methodological issues
The annual amount of municipal solid wastes was estimated based on waste generation rates: 0.8 kg/capita/day for urban areas and 0.2 kg/capita/day in rural area (parameters provided by the National Institute for Statistics). 

Having in view that 90% of urban population benefit by services for domestic waste collection and that in rural areas there are not specialized services for domestic waste collection and transportation, it was estimated that about 85% from the entire amount of wastes generated is collected. In our country, almost the whole quantity of municipal wastes collected is eliminated by storage. It is estimated that only about 5% from these wastes are collected in order to be recovered or recycle. 

Percentage composition of domestic waste in 2003 year:

	Paper and textiles

	16.46%

	Garden and park waste, and other (non-food) organic putrescibles
	8.42%

	Food waste
	50.48%

	Wood and straw waste
	6.35%


Based on this information, the fraction of degradable organic carbon in MSW was calculated, according to the GPG:
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Table 8.2.2.1 Parameters used to estimate CH4 from municipal waste disposal sites

	MCF (methane correction factor)
	Fraction of DOC in MSW
	Fraction of DOC which actually decrease
	Fraction of carbon release as methane
	Methane

recovery
	Oxidation factor

	0.6
	0.1749
	0.55
	0.5
	0
	0


The default MCF value of 0.6 for uncategorized SWDS is used in absence of better data; the amount of wastes disposed on those 14 waste landfills in accordance with the most part of Directive 99/31 previsions is not available. The default fraction of degradable organic carbon dissimilated is used (which is the default value when lignin carbon is excluded). According to the data sources used (National Institute for Statistics, Ministry of Environment and Water Management) there is no methane recovery from those 14 waste landfills. Fraction of CH4 in landfill gas is assumed to be 0.5 and the oxidation factor is zero (default IPCC Guidelines).

8.2.3 Uncertainties and time series consistency
Uncertainties are not estimated. There are some inconsistencies in time series in the statistical data set:

· waste generation rates available for few years: 2003, 2002, 2001 were extended to the period 1989-2000, as no information on waste is available before 1995, when some statistics began to be published.

· the same value for DOC was used for the period 1989-2003
8.2.4 Source specific QA/QC and verification

The input data were checked, in order to avoid the input errors.

8.2.5 Source specific recalculation, including changes made in response to the review process

CH4 emissions were recalculated follow up the 2004 review, as follows:

· country specific MSW generation rates were used

· fraction of DOC was estimated based on waste composition

· fraction of DOC dissimilated when lignin carbon is included was used 

8.2.6 Source specific planned improvement
Detailed historical data on waste disposal should be collected in the future with a view to start implementing Tier 2.

8.3 Waste Water Handling (CRF sector 6.B)

8.3.1 Description

This sector includes methane emissions from municipal and industrial wastewater and sludge treatment.

8.3.2 Methodological issues

Domestic and commercial wastewater 

The amount of domestic wastewater was estimated with the emission factor, by taking into account the number of urban population. The default value of 18,250 kg/1000 persons/year was used for the BOD parameter (Biochemical Oxygen Demand). It was estimated that 46% of wastewater is anaerobic treated and 54% is aerobic treated with no methane release.
Industrial wastewater

The emissions were estimated using the industrial outputs and the default values on degradable organic compound and wastewater produced per product. 

8.3.3 Uncertainties and time series consistency

Time series is consistent, emissions resulted from this source category were estimated for the entire period using the same assumptions and the same emission factors (default values, indicated in the methodology). Uncertainties are not estimated.
8.3.4 Source specific QA/QC and verification

The input data were checked, in order to avoid the input errors.

8.3.5 Source specific recalculation, including changes made in response to the review process

No specific recalculations

8.3.6 Source specific planned improvement

To improve the accuracy of the estimates.

8.4 Waste Incineration (CRF sector 6.C)

Incineration is not a usual practice for municipal waste treatment/disposal in Romania. Although in the last period the weight of the combustible components have raised, the calorific power of municipal waste is still low, making inefficient the incineration process with energy recovery. 

Despite our efforts to obtain some information on amount of incinerated wastes, this category is still reported as NE.
9. OTHER (CRF SECTOR 7)

Not applicable. 

10. RECALCULATIONS AND IMPROVEMENTS

This chapter quantifies the changes in emissions for GHG compared to the previous submission – UNFCCC 2004. Unfortunately, Romania experienced some problems with the new CRF Reporter software related with the impossibility of performing the “Run recalculation check” function. Anyway, since the last submission, some recalculations have been carried out for all sectors.

10.1 Explanations and justifications for recalculations

Improvements made in response to 2004 review:

Fugitive emissions:
· in response to the comments of the ERT, now a default EF for venting from gas production is used.

Industrial processes:

· emissions of CO2 from cement production have been recalculated for all years and are now based on the production of clinkers, including a correction for cement kiln dust, in line with the GPG

· for lime production, limestone and dolomite use, soda ash production and use, surrogate methods provided by the IPCC good practice were used to estimate emissions for missing years

· CO2 emissions from glass production, estimated for 1989-2003, were included for the first time in the inventory

· the time series on adipic acid production was completed by adding the production data for the period 1998-2001

· CO2 emissions resulted from iron and steel production are recalculated for the entire period using Tier 2 method and reported separately for iron and steel

· Emissions from 2F Consumption of halocarbons and SF6 are reported for the first time in this submission for the period 1995-2003
Solvent and other product use:

· CO2 emissions are estimated for the first time in this submission, based on NMVOC emissions for entire period 1989-2003.

Agriculture:

· In previous submission, the values for the fraction of N in N-fixing crops and fraction of N in non-N-fixing crops were inversely used; now the proper values are used

· as the value of the fraction of livestock nitrogen excreted and deposited onto soil during grazing has been identified as an outlier in previous review, the N2O emissions for entire period were recalculated using the middle of the default IPCC range (0.02-0.65 KgN/kg N excreted).
LULUCF:

· emissions resulted from this sector were recalculated for the entire time series based on new methodology Good Practice Guidance for Land Use, Land-Use Change and Forestry

Waste:

· country specific MSW generation rates were used

· fraction of DOC was estimated based on waste composition

· fraction of DOC dissimilated when lignin carbon is included was used 

10.2 Implications for emission levels

CO2 emissions 

The emissions of CO2 have been recalculated for all years and have decreased in all years. The reasons are: estimating emissions using Tier 2 method in case of cement and iron and steel production, the increase of CO2 uptake.

CH4 emissions 

The emissions of CH4 have been recalculated for all years and have decreased in all years. The reasons are: decrease of methane emissions in waste sector and agriculture sector after recalculation performed for 4F Field burning of agricultural residues.

N2O emissions

The emissions of N2O have been recalculated for all years and have increased in all years. The reasons are: increase of emissions in agriculture sector after recalculations performed for 4D Agricultural soils and 4F Field burning of agricultural residues.

HFC, PFC, SF6

No recalculations have been made for emissions of HFC, PFC, SF6. Emissions from 2F Consumption of halocarbons and SF6 are estimated for the first time in this submission, for the period 1995-2003.

Table 10.2.1 Recalculation difference of national total CO2 equivalent emissions

	Year
	Total GHG without LULUCF

	
	Submission 2004
	Submission 2005
	Difference

	1989
	250393
	249411
	-0.39

	1990
	216068
	215945
	-0.06

	1991
	163700
	163621
	-0.05

	1992
	157951
	155774
	-1.38

	1993
	155371
	153731
	-1.06

	1994
	149014
	147456
	-1.05

	1995
	156876
	155163
	-1.09

	1996
	162582
	160597
	-1.22

	1997
	143228
	142093
	-0.79

	1998
	122668
	121513
	-0.94

	1999
	106194
	105912
	-0.27

	2000
	109682
	108586
	-1.00

	2001
	112842
	111142
	-1.51

	2002
	120587
	118477
	-1.75


10.3 Implications for emission trends, including time series consistency

All recalculations performed have resulted in better time series consistency and comparability.

Fig. 10.3.1 Emission estimates of the 2003 submission and recalculated values of the 2004 submission 
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GHG emissions reported in this submission are lower than those reported last year (2004 submission) due to recalculations, but the differences are very low: for the base year they are 0.39% lower and for the year 2002 the difference is 1.75%.
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