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Appendix 7.

The specific methodologies regarding Industrial Processes. CRF Table 2(I), Table 2(I).A-G, Table 2(II), Table 2(II).C,E, and Table 2(II).F.

Mineral Products

Lime and bricks
The CO2 emission from production of Lime is calculated according to the IPCC guidelines, Reference Manual p2.8, with the emission factor of 0,79 kg CO2 / kg Lime. This emission factor is multiplied by activity data from production statistics published by Statistics Denmark, refer the Table below.

The emission factor from production of yellow bricks is calculated the following way. When limestone (CaCO3) is heated it decomposes into lime (CaO) and CO2. Using the molecular weights, implies that 44 kg of CO2 is emitted for every 100 kg CaCO3 decomposed. Since clay used to produce yellow bricks contains 18% of limestone, the emission factor is 0.18*0.44=0.079 kg CO2 / kg yellow bricks. This emission factor is multiplied by activity data from production statistics published by Statistics Denmark. This Statistics accounts for the number of bricks produced, the average weight of a brick is estimated to 2 kg. Refer the Table below for the data and the emissions calculated.

The activity data and the resulting emissions from production of lime and bricks are aggregated in the CRF, in Table 2(I).A-G sheet 1. The underlying data and the resulting aggregated data are given in the table below.

Table. Production of Lime and Bricks, CO2 emission factors and CO2 emissions.
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Lime and Bricks

Year

1990

126706

99555

291348

23016

418,05

122,57

0,29

1991

86226

67749

291497

23028

377,72

90,78

0,24

1992

104526

82128

301908

23851

406,43

105,98

0,26

1993

106587

83747

278534

22004

385,12

105,75

0,27

1994

112480

88377

389803

30794

502,28

119,17

0,24

1995

100929

79301

365149

28847

466,08

108,15

0,23

1996

95028

74665

397206

31379

492,23

106,04

0,22

1997

102587

80604

419431

33135

522,02

113,74

0,22

1998

88922

69867

423254

33437

512,18

103,30

0,20

1999

95137

74751

405241

32014

500,38

106,76

0,21

2000

92002

72287

412082

32554

504,08

104,84

0,21

2001

96486

75810

351955

27804

448,44

103,61

0,23

Notes:

(1)

Statistics Denmark: Sales Statistics for manifactoring industries.

(2)

Emission factor 0,786 kg CO2/kg; 1996 IPCC guidelines; reference manual p. 2.8 

(3)

Statistics Denmark: Sales Statistics for manifactoring industries, assuming that 

of the bricks produced and sold, 50% is yellow bricks each with and average weight of 2 kg.

(4)

Emission factor 0,079 kg CO2/kg, further information in the text. 

(5)

Corresponding to the values in the CRF Table 2(I).A-Gs1, A.2. in this report 

for the respective years (apart from roundings).
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F-gases, HFCs, PFCs and SF6
The data for emissions on HFCs, PFCs and SF6 has been obtained in continuation of work on inventories for previous years. The methods used has been more and more advanced due to IPCC Guidelines becoming available  and the ability to gather more detailed data.

The determination of  emissions includes the quantification and determination of any import and export of HFCs, PFCs, and SF6 contained in products, and takes into account the substances in stock form. This is in accordance with the latest and most accurate method of determination, which is Tier 2 method of the Guidelines .

The following sources of information has been used:

· Importers, agency enterprises, wholesalers, and suppliers

· Consuming enterprises, and trade and industry associations

· Recycling enterprises and chemical waste recycling plants

· Statistics Denmark

· Danish Refrigeration Installers’ Environmental Scheme (KMO)

· Previous evaluations of HFCs, PFCs and SF6 
Data is primarily based on respondents from enterprises and importers resulting from a questionnaire survey. 

The Tier 2 – Bottom-up analysis used for determination of emissions from HFCs, PFCs, and SF6 covers the following activities:

· Screening of the market for products in the F-gases are used.

· Determination of averages for the content of F-gases per product unit.

· Determination of emissions during the lifetime of products and disposal.

· Identification of technological development trends that have significance for the emission of F-gases.

· Calculation of import and export on the basis of defined key figures, and information from Statistics Denmark on foreign trade and industry information.

The determination of emissions of F-gases is based on a calculation of the actual emission. The actual emis​sion is the emission in the evaluation year, accounting for the time lapse between consumption and emission. The actual emission includes Danish emissions from production, from products during their lifetimes, and from waste products. The actual emissions for the specific areas of application are determined on the grounds of the following analyses:

Consumption and emissions F-gases are wherever possible carried out for individual substances, even though the consumption of certain HFCs has been very limited. This has been done to ensure transparency of evaluation in the determination of GWP values. However, the continued use of a category for “Other HFCs” has been necessary since not all importers and suppliers have specified records of sales for individual substances.

The substances has in the survey been accounted for according to their trade names. In the transfer to the "pure" substances used in the CRF reporting schemes the following relations has been used.

Table. The composition (weight percent) of HFCs mixtures (trade names) as compared to pure HFCs substances reported in the CRF.
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Potential emissions.

For the potential emissions put into the CRF Tables the following has been used.

Potential emission = import + production - export - destruction/treatment.

Uncertainty

Uncertainty varies from substance to substance. Uncertainty is greatest for HFC-134a due to its widespread application in products that are imported and exported. The biggest uncertainty in the areas of application is judged to arise from the consumption of HFC-404a and HFC-134a in commercial refrigerators and mobile refrigerators. The uncertainty on year to year data is influenced by the uncertainty on the rate at which the emissions are released, which results in significant differences in the emission determinations in the short term (approx. five years), differences that balances out in the long term.

The average degree of uncertainty in the report’s consumption figures (sold and bought quantities) is estimated at approx. 10-15%, and slightly greater for data regarding the areas of application. The degree of uncertainty in the determination of actual emissions is estimated at 20-25% depending on import/export information on the actual products.
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504,08

104,84

0,21

2001

96486

75810
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27804

448,44

103,61

0,23

Notes:

(1)

Statistics Denmark: Sales Statistics for manifactoring industries.

(2)

Emission factor 0,786 kg CO2/kg; 1996 IPCC guidelines; reference manual p. 2.8 

(3)

Statistics Denmark: Sales Statistics for manifactoring industries, assuming that 

of the bricks produced and sold, 50% is yellow bricks each with and average weight of 2 kg.

(4)

Emission factor 0,079 kg CO2/kg, further information in the text. 

(5)

Corresponding to the values in the CRF Table 2(I).A-Gs1, A.2. in this report 

for the respective years (apart from roundings).
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				Table y. Production of Lime and Bricks, CO2 emission factors and CO2 emissions.

												Lime										Yellow Bricks										Lime and Bricks

												Production				CO2						Production				CO2						Production				CO2				Combined

						Year										emission										emission										emission				emission

																																								factor

												(1)				(2)						(3)				(4)						(5)				(5)				(5)

												(t)				(Mg)						(t)				(Mg)						(kt)				(Gg)				(t/t)

						1990						126706				99555						291348				23016						418.05				122.57				0.29

						1991						86226				67749						291497				23028						377.72				90.78				0.24

						1992						104526				82128						301908				23851						406.43				105.98				0.26

						1993						106587				83747						278534				22004						385.12				105.75				0.27

						1994						112480				88377						389803				30794						502.28				119.17				0.24

						1995						100929				79301						365149				28847						466.08				108.15				0.23

						1996						95028				74665						397206				31379						492.23				106.04				0.22

						1997						102587				80604						419431				33135						522.02				113.74				0.22

						1998						88922				69867						423254				33437						512.18				103.30				0.20

						1999						95137				74751						405241				32014						500.38				106.76				0.21

						2000						92002				72287						412082				32554						504.08				104.84				0.21

						2001						96486				75810						351955				27804						448.44				103.61				0.23

				Notes:				(1)				Statistics Denmark: Sales Statistics for manifactoring industries.

								(2)				Emission factor 0,786 kg CO2/kg; 1996 IPCC guidelines; reference manual p. 2.8

								(3)				Statistics Denmark: Sales Statistics for manifactoring industries, assuming that

												of the bricks produced and sold, 50% is yellow bricks each with and average weight of 2 kg.

								(4)				Emission factor 0,079 kg CO2/kg, further information in the text.

								(5)				Corresponding to the values in the CRF Table 2(I).A-Gs1, A.2. in this report

												for the respective years (apart from roundings).
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				Tabel x The composition (weight percent) of HFCs mixtures (trade names) as compared to pure HFCs substances in the CRF.

								Pure HFCs				HFC-32				HFC-125				HFC-134a				HFC-143a				HFC-152a

						HFC Mixtures

						HFC-401a																						13%

						HFC-402a										60%

						HFC-404a										44%				4%				52%

						HFC-407a						23%				25%				52%

						HFC-410a										7%								46%

						HFC-507a										50%								50%






