[bookmark: _GoBack]3. Methods for calculating gas emissions from different types of activity 

The methods for calculating emissions of different types of gas from different types of activity are described below:


3.1	Carbon dioxide (CO2) from energy sources

3.1.1	Use of fuel

(1)	Outline of activity and pattern of emission

When coal, petroleum products, natural gas, or other fossil fuels are burned, carbon contained in the fuels turn into CO2, which is emitted to the atmosphere.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of fuel used by the Unit calorific value, the emission factor (carbon emissions per unit amount of heat) and 44/12 by fuel type.


	CO2 emissions (tCO2) = amount of fuel used (t, kl, 1,000 Nm3)
× Unit calorific value (GJ/t, GJ/kl, GJ/1,000 Nm3) 
× emission factor (tC/GJ) × 44/12 (Calculate by fuel type)



(3)	Fuel types, Unit calorific value, and emission factors

The Unit calorific value and emission factors for different fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. CO2 emissions from burning other fuels than listed below (such as methane biomass) are not to be calculated.

If petroleum-based by-product gas or oil is used as fuel and the amount of such a fuel is reported as the used amount of "petroleum-based hydrocarbon gas" or other fuels with similar properties (such as light oil) in periodical reports pursuant to the Act on Rationalizing Energy Use, calculate energy-related CO2 emissions too. According to the Current Survey of Energy Consumption, petroleum-based hydrocarbon gas is defined as petroleum-based gas other than liquefied petroleum gas (LPG).

	No.
	Fuel type
	Unit calorific value
	Emission factor

	
	
	
	
	
	
	

	1
	Coking coal
	
	29.0
	GJ/t
	0.0245
	tC/GJ

	
	
	
	
	
	
	

	2
	Steam coal
	
	25.7
	GJ/t
	0.0247
	tC/GJ

	
	
	
	
	
	
	

	3
	Anthracite coal
	
	26.9
	GJ/t
	0.0255
	tC/GJ

	
	
	
	
	
	
	

	4
	Coke
	
	29.4
	GJ/t
	0.0294
	tC/GJ

	
	
	
	
	
	
	

	5
	Petroleum coke
	
	29.9
	GJ/t
	0.0254
	tC/GJ

	
	
	
	
	
	
	

	6
	Coal tar
	
	37.3
	GJ/t
	0.0209
	tC/GJ

	
	
	
	
	
	
	

	7
	Petroleum asphalt
	
	40.9
	GJ/t
	0.0208
	tC/GJ

	
	
	
	
	
	
	

	8
	Condensate (NGL)
	
	35.3
	GJ/kl
	0.0184
	tC/GJ

	
	
	
	
	
	
	

	9
	Crude oil (other than condensate (NGL))
	
	38.2
	GJ/kl
	0.0187
	tC/GJ

	
	
	
	
	
	
	

	10
	Gasoline
	
	34.6
	GJ/kl
	0.0183
	tC/GJ

	
	
	
	
	
	
	

	11
	Naphtha
	
	33.6
	GJ/kl
	0.0182
	tC/GJ

	
	
	
	
	
	
	




	No.
	Fuel type
	Unit calorific value
	Emission factor

	
	
	
	
	
	
	

	12
	Jet fuel oil
	
	36.7
	GJ/kl
	0.0183
	tC/GJ

	
	
	
	
	
	
	

	13
	Kerosene
	
	36.7
	GJ/kl
	0.0185
	tC/GJ

	
	
	
	
	
	
	

	14
	Light oil
	
	37.7
	GJ/kl
	0.0187
	tC/GJ

	
	
	
	
	
	
	

	15
	Fuel oil A
	
	39.1
	GJ/kl
	0.0189
	tC/GJ

	
	
	
	
	
	
	

	16
	Fuel oil B and C
	
	41.9
	GJ/kl
	0.0195
	tC/GJ

	
	
	
	
	
	
	

	17
	Liquefied petroleum gas (LPG)
	50.8
	GJ/t
	0.0161
	tC/GJ

	
	
	
	
	
	
	

	18
	Petroleum-based hydrocarbon gas
	44.9
	GJ/1,000 Nm3
	0.0142
	tC/GJ

	
	
	
	
	
	
	

	19
	Liquefied natural gas (LNG)
	
	54.6
	GJ/t
	0.0135
	tC/GJ

	
	
	
	
	
	

	20
	Natural gas (other than liquefied natural gas (LNG))
	43.5
	GJ/1,000 Nm3
	0.0139
	tC/GJ

	
	
	
	
	
	
	

	21
	Coke oven gas
	
	21.1
	GJ/1,000 Nm3
	0.0110
	tC/GJ

	
	
	
	
	
	
	

	22
	Blast furnace gas
	
	3.41
	GJ/1,000 Nm3
	0.0263
	tC/GJ

	
	
	
	
	
	
	

	23
	Converter gas
	
	8.41
	GJ/1,000 Nm3
	0.0384
	tC/GJ

	
	
	
	
	
	
	

	24
	City gas
	
	44.8
	GJ/1,000 Nm3*
	0.0136
	tC/GJ



*	It is required that when CO2 emissions from city gas are reported periodically pursuant to the Act on Rationalizing Energy Use, the city gas standard used and the Unit calorific value used to convert the amount used to its equivalent amount of heat should also be reported, but the Act on Promotion of Global Warming Countermeasures stipulates that this factor can be used to calculate CO2 emissions from energy sources. Thus, if this Unit calorific value is used to calculate CO2 emissions from energy sources, the Unit calorific value used need not be described in Specified Table 12-5 or Designated Factories- Table 9-4 when the emissions are reported even if the actual Unit calorific value is different from the value listed in this table.

(Reference)
The emission factors in this table are based on Material 2 "Review on Estimation Methods Based on the Act on Promotion of Global Warming Countermeasures (Draft)" in the 1st meeting of the Committee for Greenhouse Gas Emissions Estimation Methods in 2009.

(4)	Amount of activity

The amount of activity is the amount of fuel used. Determine the amount of activity based on periodical reports pursuant to the Act on Rationalizing Energy Use. Specifically, the used amount of energy types other than "industrial steam," "non-industrial steam," "hot water," and "cold water" of "fuel and heat" in "Specified Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Business Operators" or "Designated Factories - Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Designated Energy Management Factories" in the Periodical Report pursuant to the Act on Rationalizing Energy Use constitutes the amount of activity.

"By-product fuel generated from fuel and not sold to others" put in the margin of the Periodical Report pursuant to the Act on Rationalizing Energy Use does not constitute the amount of activity. This is because carbon dioxide emissions from by-product fuel not sold to others (such as coke oven gas from coking coal in the process of coke making) are calculated as part of carbon dioxide emissions resulting from use of the fuel (such as coking coal) that produced that by-product fuel.

CO2 emissions from use of other fuels put in parentheses in "fuel and heat" in "Specified Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Business Operators" or "Designated Factories - Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Designated Energy Management Factories" in the Periodical Report pursuant to the Act on Rationalizing Energy Use are not to be reported under the calculation, report, and disclosure system, even if the amounts of such fuels used are reported in periodical reports.

Convert the unit of an amount of activity by using the following formulas:

1.	Method for converting the volume of petroleum-based hydrocarbon gas, natural gas, coke oven gas, blast furnace gas, converter gas, or city gas to the volume under normal conditions

Determine the volume of petroleum-based hydrocarbon gas, natural gas, coke oven gas, blast furnace gas, converter gas, or city gas under normal conditions or at a temperature of 0°C and a pressure of 1 atm by the following formula:
Volume under normal conditions (Nm3) = 273.15              pressure at the time of measurement (atm)               measured volume (m3)

(273.15 + temperature at the time of measurement (°C))

If the pressure or temperature at the time of measurement for city gas cannot be obtained, consider the measured volume as the volume under normal conditions.

2.	Method for converting the volume (m3) of liquefied petroleum gas (LPG) to its equivalent mass (t)

Convert the volume (t) of LPG to its equivalent mass (t) by using the following formula with the mix ratio and the conversion factors listed below:

	Mass of LPG (t) =
	1/502 (t / m3) ×
	volume of LPG (m3) ×
	ratio of propane

	
	+  1/355 (t / m3) ×
	volume of LPG (m3) ×
	ratio of butane

	
	
	
	
	
	

	
	
	Type
	
	Conversion factor (t/m3)
	

	
	
	Propane
	
	1/502
	
	

	
	
	
	
	
	
	

	
	
	Butane
	
	1/355
	
	

	
	
	
	
	
	
	


If the mix ratio between propane and butane in LPG is unknown, assume LPG specified in the General Energy Statistics of Japan (ratio between propane and butane = 7:3) and calculate the mass of LPG by the following formula:

Mass of LPG (t) = 	1/458 (t / m3) ×	volume of LPG (m3)

These conversion factors were calculated based on the Boyle's and Charles's law. Based on the measured temperature, the national average temperature of 14.9°C (average temperature in a 30-year period of 1970 to 2000) minus 4°C was used in the light of seasonal variations and reductions in temperature in containers due to latent heat of vaporization.


(5)	Remarks

CO2 emissions from the amounts of by-product fuels sold (the amounts put in "Amount of by-product energy sold" in "Specified Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Business Operators" or "Designated Factories - Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Designated Energy Management Factories" in the Periodical Report pursuant to the Act on Rationalizing Energy Use) calculated by the formula in (2) can be deducted from the total of emissions.


Report energy-related CO2 emissions by using the Periodical Report pursuant to the Act on Rationalizing Energy Use (Form 9 or 11). These forms should be as per the Ordinance for Enforcement of the Act on Rationalizing Energy Use (Ordinance of the Ministry of International Trade and Industry No. 74 of 1979).



3.1.2	Use of electricity supplied by others

(1)	Outline of activity and pattern of emission

Use of electricity supplied by others is regarded as indirect emission of CO2 from generation of electricity by them.

(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of electricity used by emissions per unit amount of use.


	CO2 emissions (tCO2) = amount of electricity used (kWh) × emissions per unit amount of use (tCO2/kWh)



(3)	Emission factor

Use the following emission factors for calculation:

1.	If electricity supplied by electricity utilities (electricity retailers and general electricity transmission and distribution utilities) is used, use the emission factors published by the government for different electricity utilities.[footnoteRef:1] [1: 	In and after 2016 records, specified emitters who are supplied with electricity by electricity utilities that publish emission factors by electricity rate menu are supposed to use these emission factors to calculate CO2 emissions after adjustment for electricity use. Menu-by-menu emission factors for 2016 records will be published in the website specified above by the end of June 2017.] 


[Website publishing emission factors] http://ghg-santeikohyo.env.go.jp/calc

2.	If electricity supplied by anyone other than electricity utilities is used, use an appropriate emission factor that is comparable to the emission factors in 1) above and is based on actual measurements.

3.	If the emission factor cannot be calculated by 1. or 2. above, use the factor published by the Minister of the Environment/Minister of Economy, Trade and Industry as the substitute for 1. and 2. (substitute value).

The government publishes the emission factors in 1) and substitute value in 3) for the year preceding the year for which emissions are to be calculated. Use these emission factors to calculate emissions. For example, if the government has published emission factors for different electricity utilities for 2015 and electricity utilities have published emission factors for 2016, use the emission factors for 2015 published by the government to calculate emissions for 2016 (Use the emission factors for the year preceding the year for which emissions are to be calculated).

The emission factors used needs to be reported in Specified Table 12-4-1 or Designated Factories - Table 10-3 in the Periodical Report pursuant to the Act on Rationalizing Energy Use.

These factors can be used by specified emitters to calculate carbon dioxide emissions from use of electricity. For details about the idea of evaluation of reduction of greenhouse gas emissions by use of electricity, refer to Part III (10) in page III-55).

(4)	Amount of activity

The amount of activity is the amount of electricity used. Determine the amount of activity based on periodical reports pursuant to the Act on Rationalizing Energy Use. Specifically, the used amount of "electricity" other than "electricity generated in-house" in "Specified Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Businesses" or "Designated Factories - Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Designated Energy Management Factories" in the Periodical Report pursuant to the Act on Rationalizing Energy Use constitutes the amount of activity.
Treat electricity transmitted in-house (electricity generated in-house and delivered to another workplace of the same business) similarly to periodical reports pursuant to the Act on Rationalizing Energy Use, and if electricity generated in-house is transmitted in-house (to another workplace of the same business), do not include the amount of such electricity in the amount of activity. If electricity transmitted in-house is received, include the amount of such electricity in the amount of activity.

As mentioned in (3), the amounts of electricity used must be determined on an electricity utility-by-electricity utility basis. For electricity supplied by electricity utilities, the total of "electricity purchased in the daytime" and "electricity purchased in the nighttime" in Specified Table 2 or Designated Factories - Table 2 in the Periodical Report pursuant to the Act on Rationalizing Energy Use constitutes the amount of activity.


(5)	Remarks

Report energy-related CO2 emissions by using the Periodical Report pursuant to the Act on Rationalizing Energy Use (Form 9 or 11). These forms should be as per the Ordinance for Enforcement of the Act on Rationalizing Energy Use (Ordinance of the Ministry of International Trade and Industry No. 74 of 1979).



3.1.3	Use of heat supplied by others

(1)	Outline of activity and pattern of emission

Use of heat (industrial steam, non-industrial steam, hot water, and cold water) supplied by others is regarded as indirect emission of CO2 from generation of heat by them.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of heat used by emissions per unit amount of use by heat type.


	CO2 emissions (tCO2)

= amount of heat used (GJ) × emissions per unit amount of use (tCO2/GJ) (Calculate by heat type)




(3)	Unit calorific value and emission factors

The emission factors for different heat types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Heat type
	Emission factor

	
	
	
	

	1
	Industrial steam
	0.060
	tCO2/GJ

	
	
	
	

	2
	Steam (other than industrial steam), hot water, cold water
	0.057
	tCO2/GJ

	
	
	
	



(Reference)

The emission factors in this table are the average of emission factors found as "carbon dioxide generated from the amount of industrial steam fed as fuel divided by the amount of steam generated from industrial steam" in the period of 2003 to 2007 and the average of emission factors found as "carbon dioxide generated from the amount of district heat supply fed as fuel divided by the amount of hot water, cold water, and steam sold as district heat supply" in the period of 2003 to 2007.

(4)	Amount of activity

The amount of activity is the amount of heat used. Determine the amount of activity based on periodical reports pursuant to the Act on Rationalizing Energy Use. Specifically, the total of the used amount of "industrial steam" (value in the "Numerical value" field) and the used amounts of "non-industrial steam," "hot water," and "cold water" (values in the "Numerical value" field) of "fuel and heat" in "Specified Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Businesses" or "Designated Factories - Table 2 Amounts of Energy Used and Amounts of By-product Energy Sold by Designated Energy Management Factories" in the Periodical Report pursuant to Act on Rationalizing Energy Use constitutes the amount of activity.


(5)	Remarks

Report CO2 emissions of this type by using the Periodical Report pursuant to the Act on Rationalizing Energy Use (Form 9 or 11). These forms should be as per the Ordinance for Enforcement of the Act on Rationalizing Energy Use (Ordinance of the Ministry of International Trade and Industry No. 74 of 1979).

Part II  Methods for Calculating Greenhouse Gas Emissions
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3.1.5	Deduction of emissions from electricity or heat supplied to others

In reporting the total of emissions calculated according to 3.1.1 to 3.1.3 as energy-related CO2 emissions, emissions from electricity or heat supplied to others, if any, must be calculated by the following formula and deducted from energy-related CO2 emissions. Electricity transmitted in-house is also regarded as electricity supplied to others.

Specified emitters who have a power plant for an electric power supplier or heat supply facility for a heat supplier need to report emissions from use of fuels (including those associated with supply of electricity or heat to others) in addition to emissions after deduction for emissions from electricity or heat supplied to others.


(1)	Formula for calculating emissions to be deducted


	CO2 emissions to be deducted (tCO2) = amount of electricity or heat sold (kWh, GJ)

× emissions per unit of sales (tCO2/kWh, tCO2/GJ)



The amounts of electricity or heat sold must be determined on a power plant-by-power plant basis or on a heat supply facility-by-heat supply facility basis.

CO2 emissions to be deducted must be calculated in a way that CO2 emissions calculated by consumers (supply destinations) based on information provided by the supplier are consistent with deducted CO2 emissions calculated by the supplier for electricity or heat supplied to them.


(2)	Emission factors

As emissions per unit of sales, which are the emission factor, the factor for electricity or heat generated by the relevant power plant or heat supply facility (hereinafter called the "relevant place of business") must be used. The emission factor can be calculated by dividing carbon dioxide emissions from generation of electricity or heat by the amount of electricity sold or the amount of heat generated as follows:

Emissions per unit of electricity sales (tCO2/kWh)

= [amount of fuel fed to generate electricity in the relevant place of business (t, kl, 1,000 Nm3)

× Unit calorific value (GJ/t, GJ/kl, GJ/1,000 Nm3) × emission factor (tC/GJ) × 44/12]

/ [amount of electricity generated in the relevant place of business (kWh)]


Emissions per unit of heat sales (tCO2/GJ)

= [amount of fuel fed to generate heat in the relevant place of business (t, kl, 1,000 Nm3) × Unit calorific value (GJ/t, GJ/kl, GJ/1,000 Nm3) × emission factor (tC/GJ) × 44/12

+ amount of electricity used to generate heat in the relevant place of business (kWh) × emission factor (tCO2/kWh) + amount of steam used to generate heat in the relevant place of business (GJ) × emission factor (tCO2/GJ)]

/ [amount of heat generated in the relevant place of business (GJ)]

For Unit calorific value and emission factors for fuels, use the values listed in 3.1.1 (3). For emission factors for electricity used to generate heat, use the values described in 3.1.2 (3).

The amount of electricity or heat generated must be determined individually by the relevant place of business, and it is desirable that the emission factor for electricity or heat calculated by the relevant place of business be disclosed to consumers (supply destinations).

Some factories may generate electricity or heat by using waste heat, exhaust pressure, or other types of unused energy and supply it to others, or some places of business may use a cogeneration system to generate electricity or heat and supply it to others. The methods for calculating the emission factors used to calculate CO2 emissions to be deducted in these cases will be discussed continuously because there are many possible patterns of emission depending on the energy flow or systems in the relevant place of business.
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3.2	Carbon dioxide (CO2) from non-energy sources

3.2.1	Drilling for crude oil or natural gas

(1)	Outline of activity and pattern of emission

Drilling for production of crude oil or natural gas emits CO2 contained in oil or gas to the atmosphere.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the number of wells drilled by emissions per unit number of wells.


	CO2 emissions (tCO2) = number of wells drilled (number of wells)
× emissions per unit number of wells (tCO2/number of wells)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Drilling for crude oil or natural gas
	0.000028 tCO2/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells->Drilling" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Amount of activity

The amount of activity is the number of wells drilled. Since it is difficult to distinguish between drilling for crude oil and drilling for natural gas at the time of drilling, consider the number of wells drilled as the amount of activity regardless of whether the drilling is for crude oil or for natural gas.





3.2.2	Testing on the properties of crude oil or natural gas

(1)	Outline of activity and pattern of emission

Testing on the properties of production test oil/gas conducted after drilling for crude oil or natural gas production emits CO2.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the number of wells in which testing on properties was conducted by emissions per unit number of wells tested.


	CO2 emissions (tCO2)
= number of wells in which testing on properties was conducted (number of wells) × emissions per unit number of wells tested (tCO2/number of wells)





(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Testing on the properties of crude oil or natural gas
	5.7 tCO2/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells->Testing" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Amount of activity

The amount of activity is the number of wells in which testing on properties was conducted. As with drilling, consider the number of wells in which testing on properties was conducted as the amount of activity regardless of whether the testing is for production of crude oil or of natural gas.








3.2.3	Production of crude oil or natural gas

1)	Emission from production of crude oil (other than condensate) (other than well inspection associated with production)

(1)	Outline of activity and pattern of emission

When crude oil (other than condensate) is produced, CO2 is emitted to the atmosphere through the vent valves in the production well and other facilities. In addition, when associated gas is incinerated in the production well, CO2 is emitted to the atmosphere.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of crude oil (other than condensate) produced by emissions per unit production by activity type.


	CO2 emissions (tCO2) = amount of crude oil (other than condensate) produced (kl)

× emissions per unit production (tCO2/kl) (Calculate by activity type)




(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Emissions from No.1 and No.2 must always be calculated when crude oil (other than condensate) is produced, but emissions from No.3 must be calculated only when associated gas is incinerated in the production well.

	
	No.
	Activity type
	
	Emission factor
	

	
	
	
	
	
	

	
	1
	Emission from vent valves during production
	
	0.000012 tCO2/kl
	

	
	
	
	
	
	
	

	
	2
	Emission from facilities other than vent valves during production
	
	0.00027
	tCO2/kl
	

	
	
	
	
	
	
	


Calculate emissions from the following only when associated gas is incinerated in the production well:
	
	
	
	
	

	
	3
	Incineration of associated gas during production
	
	0.067
	tCO2/kl
	

	
	
	
	
	
	
	



(Reference)
The emission factors in this table are based on the default values for "Oil Production  Conventional Oil  Venting," "Fugitives," and "Flaring" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Amount of activity

The amount of activity is the amount of crude oil (other than condensate) produced (amount at the time of shipment). Determine the amount of activity according to the Current Production Statistics Survey.





2)	Emission from production of natural gas (other than well inspection associated with production)

(1)	Outline of activity and pattern of emission

When natural gas is produced, CO2 is emitted to the atmosphere through the facilities in the production well and processing facilities for dehumidification or other component adjustment processes. In addition, when associated gas is incinerated in the facilities in the production well or the processing facilities, CO2 is emitted to the atmosphere.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of natural gas produced by emissions per unit production by activity type.


	CO2 emissions (tCO2)
= amount of natural gas produced (Nm3)
   × emissions per unit production (tCO2/Nm3) (Calculate by activity type)



(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Emissions from No.1 and No.2 must always be calculated for assessment and report when natural gas is produced, but emissions from No.3 and No.4 must be calculated only when associated gas is incinerated in the production well or the processing facilities. When the both activities of No.3 and No.4 are carried out, calculate emissions as a whole by using the emission factor in No.5.

	No.
	Activity type
	Emission factor

	
	
	
	

	1
	Emission from the facilities in the production well during production
	0.000000095
	tCO2/Nm3

	2
	Emission from the processing facilities for dehumidification or other component adjustment processes during production
	0.000000027
	tCO2/Nm3



Calculate emissions from the following only when associated gas is incinerated in the production well or the processing facilities:

	3
	Incineration of associated gas in the production well during extraction
	0.0000018
	tCO2/Nm3

	4
	Incineration of associated gas in the processing facilities during processing
	0.0000021
	tCO2/Nm3



Calculate emissions from the following only when associated gas is incinerated in both the production well and the processing facilities:

	5
	Incineration of associated gas in the production well during extraction and incineration of associated gas in the processing facilities during processing
	0.0000039tCO2/Nm3
	

	
	
	
	

	
	
	
	

	
	
	
	



(Reference)

The emission factors in this table are based on the default values for "Gas Production->All->Fugitives," "Flaring," "Gas Processing->Sweet Gas Plant->Fugitives," and "Flaring" in the IPCC Good Practice Guidance (GPG 2000).

(4)	Amount of activity

The amount of activity is the amount of natural gas produced (amount at the time of shipment). Determine the amount of activity according to the Current Production Statistics Survey. Convert to the amount under normal conditions or at a temperature of 0°C and a pressure of 1 atm. For the formula for conversion, refer to page II-26.

3)	Emission from well inspection associated with crude oil or natural gas production

(1)	Outline of activity and pattern of emission

When a measuring instrument is put down in a crude oil or natural gas production well for inspection, CO2 is emitted to the atmosphere.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the number of wells produced by emissions from inspection per unit number of wells.


	CO2 emissions (tCO2)
= number of wells produced (number of wells) 
 × emissions from inspection per unit number of wells (tCO2/number of wells)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Well inspection associated with crude oil or natural gas production
	0.00048 tCO2/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells->Servicing" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Amount of activity

The amount of activity is the number of wells produced. If crude oil (or condensate) and natural gas are produced in a single well at the same time, count the well as a single well.
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3.2.9	Production of ammonia

(1)	Outline of activity and pattern of emission

When producing ammonia, CO2 is emitted in the process of extracting H2, which is used to make ammonia, from hydrocarbon by steam reforming.

[Chemical reaction formula]

Production of hydrogen: 0.88 CH4 + 1.26 air (0.794 N2 + 0.206 O2) + 1.24 H2O

	  → 0.88 CO2 + N2 + 3H2

Synthesis of ammonia: N2 + 3H2 → 2NH3

(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of material used by emissions per unit amount of use by material type:


	CO2 emissions (tCO2) = amount used (t, kl, Nm3)

× emissions per unit amount of use (tCO2/ t, kl, Nm3) (Calculate by material type)



(3)	Emission factors

The emission factors for different material types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. These emission factors are CO2 weight equivalents of the emission factors used to calculate CO2 emissions in the category of fuel combustion.

	No.
	Material type
	Emission factor

	
	
	
	

	1
	Coal (steam coal/import)
	2.3
	tCO2/t

	
	
	
	

	2
	Naphtha
	2.2
	tCO2/kl

	
	
	
	

	3
	Oil coke
	2.8
	tCO2/t

	
	
	
	

	4
	LPG
	3.0
	tCO2/t

	
	
	
	

	5
	LNG
	2.7
	tCO2/t

	
	
	
	

	6
	Natural gas (other than LNG)
	2.2
	tCO2/1,000 Nm3

	7
	Coke oven gas
	0.85
	tCO2/1,000 Nm3

	8
	Petroleum-based hydrocarbon gas
	2.3
	tCO2/1,000 Nm3



(Reference)

Weight equivalents based on the 2004 inventory to be submitted in 2006 (The specific calculation method is as follows):

Emission factor per unit amount of heat (tC/GJ) × amount of heat per unit amount (MJ/kg, l, m3)
The sources of these numerical values are as follows:

• Emission factor per unit amount of heat: same as the emission factors for energy-related CO2

• Amount of heat per unit amount: General Energy Statistics of Japan

(4)	Amount of activity

The amount of activity is the amount of material used in producing ammonia. Determine the amount of activity based on records of business activities, etc. Convert the amounts of natural gas, coke oven gas, and petroleum-based hydrocarbon gas to their amounts under normal conditions or at a temperature of 0°C and a pressure of 1 atm.

For the formula for conversion, refer to page II-26.


(5)	Remarks

If CO2 generated in the process of producing ammonia is supplied to others rather than emitted to the atmosphere, the emissions supplied are not to be calculated.





II-56
3.2.12	Production of ethylene

(1)	Outline of activity and pattern of emission

CO2 separated in the process of producing ethylene (C2H4) is emitted.


(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of ethylene produced by emissions per unit production.


	CO2 emissions (tCO2) = amount of ethylene produced (t) × emissions per unit production (tCO2/t)





(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:


	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of ethylene
	0.01tCO2/t

	
	
	



(Reference)

The emission factor is based on the results of surveys conducted by the Japan Petrochemical Industry Association.


(4)	Amount of activity

The amount of activity is the amount of ethylene produced. Determine the amount of activity based on records of business activities, etc.





II-59
3.2.17	Incineration of waste or use of waste to make products/use of waste derived fuel

For this activity category, determine emissions from 1) incineration of waste or use of waste to make products and 2) use of waste derived fuel separately.

Incineration of waste or use of waste to make products (such as use of waste rubber tires as a material for cement and use of waste plastic as a reducing agent in a blast furnace) falls in category 1) and use of fuel made from waste (fuel oil made from waste oil or RPF/RDF not classified as waste) falls in category 2).

As described in (5) Remarks in pages II-68 and II-71, emissions from

1.	use of waste in lieu of fossil fuels for combustion,

2.	use of waste to make products, and

3.	use of fuel made from waste (fuel oil made from waste oil or RPF/RDF not classified as waste), which are to be put in different fields of the report form, must be determined separately.

1)	Incineration of waste or use of waste to make products

(1)	Outline of activity and pattern of emission

Incineration*1 of waste or use of waste to make products*2 brings about the oxidation of carbon contained in the waste, emitting CO2.


Emissions from different activity types for different waste types are to be calculated as listed below:

	
	Waste type
	Activity subject to calculation

	1.
	Waste oil*3 (other than plant derived and animal derived oil)
	-	Incineration of (fossil fuel derived) waste oil classified as industrial waste (including specially controlled industrial waste)

	2.
	Synthetic fibers
	-	Incineration of synthetic fibers

	3.
	Waste rubber tires
	-	Incineration of waste rubber tires
-	Use of waste rubber tires as a material for cement

	4.
	Waste plastics other than 2 and 3 (only those classified as industrial waste)
	-	Incineration of waste plastics classified as industrial waste
-	Use of waste plastics classified as industrial waste as a reducing agent in a blast furnace
-	Recycling of waste plastics classified as industrial waste into coke, hydrocarbon oil, or coke oven gas in a coke oven and in-house use of the coke, oil, or gas as fuel or a reducing agent

	5.
	Waste plastics other than 2, 3, and 4 (plastic in general waste)
	-	Incineration of waste plastics classified as general waste
-	Use of waste plastics classified as general waste as a reducing agent in a blast furnace
-	Recycling of waste plastics classified as general waste into coke, hydrocarbon oil, or coke oven gas in a coke oven and in-house use of the coke, oil, or gas as fuel or a reducing agent

	6.
	Refuse derived fuel (RPF: those comprised mainly of used paper or waste plastics)
	-	Incineration of RPF classified as "waste" defined in Article 2-1 of the Waste Management and Public Cleansing Act

	7.
	Refuse derived fuel (RDF: other than RPF and those comprised entirely of plant/animal derived materials)
	-	Incineration of RDF classified as "waste" defined in Article 2-1 of the Waste Management and Public Cleansing Act



*1:	Incineration here includes not only incineration in a standard incinerator but also heat treatment in the facilities of 2. melting furnace to 9. pyrolysis furnace shown below:

		Major reaction	Treatment	Facility name	Production facility example
 (
Coke oven (for iron making)
) (
Blast furnace (for iron making), smelting furnace (for lead/zinc smelting
)
, electric furnace 
(
for lead smelting)
) (
Cement firing furnace, roasting furnace (for lead/zinc smelting
)
, sintering furnace 
(
for iron making or lead/zinc smelting)
) (
Converter (for iron making or copper smelting), electric furnace 
(
for iron making
)
, melting furnace 
(
for copper smelting)
) (
Pyrolysis furnace (including carbonization furnace)
) (
Facility for conversion to oil
) (
Reduction furnace
) (
Gasification reforming furnace
) (
Gasification melting furnace
) (
Gasification incinerator (including carbonization furnace)
) (
Firing furnace, roasting furnace, sintering furnace
) (
Melting furnace
) (
Standard incinerator
) (
Pyrolysis with no generated gas burned
) (
Conversion to oil
) (
Metal reduction
) (
Emit or recover gas
) (
Recover oil
) (
Use as a reducing agent
) (
Burn organic matters directly
) (
Pyrolize organic matters and burn generated gas
) (
Basic system II
) (
Heat treatment
) (
Treatment other than incineration
) (
Incineration
) (
Basic system I
)[image: ]

Figure Classification of heat treatment systems for organic matters

Source:	Excerpt from "Technical Standards for Industrial Waste Incineration Systems" (March 2003), Technical Committee on Waste Treatment Standards, Working Group on Waste and Recycling, Central Environment Council


*2:	Use of waste to make products here refers to the following:

	• Use of iron contained in waste rubber tires as a material for products

	• Use of waste plastics to reduce iron ore in a blast furnace

	• Use of coke, hydrocarbon oil, or coke oven gas recycled from waste plastics in a coke oven


*3:	Waste solvents (ethanol) and other waste alcohol, if distinguished from waste oil according to the Waste Management and Public Cleansing Act, are treated as waste oil under this system.

	Use of oil recycled from waste oil falls in the activity category of "2) use of waste derived fuel" (page II-73) rather than "1) incineration of waste oil."



(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of waste incinerated or used to make products by CO2 emissions per unit amount of incineration or use by waste type.


	CO2 emissions (tCO2)
= amount of waste incinerated or used to make products (t)
× CO2 emissions per unit amount of incineration or use (tCO2/t) (Calculate by waste type)



(3)	Emission factors

The emission factors for different waste types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below (The emission factors are the same regardless of whether waste is incinerated or used to make products):

	No.
	Waste type
	Emission factor

	
	
	
	

	1
	Waste oil (other than plant derived and animal derived oil)
	2.92
	tCO2/t

	
	
	
	

	2
	Synthetic fibers
	2.29
	tCO2/t

	
	
	
	

	3
	Waste rubber tires
	1.72
	tCO2/t

	
	
	
	

	4
	Waste plastics other than 2 and 3 (only those classified as industrial waste)
	2.55
	tCO2/t

	
	
	
	

	5
	Waste plastics other than 2, 3, and 4 (plastic in general waste)
	2.77
	tCO2/t

	
	
	
	

	6
	Refuse derived fuel (RPF)
	1.57
	tCO2/t

	
	
	

	7
	Refuse derived fuel (RDF)
	 0.775  tCO2/t

	
	
	
	



(Reference)

The emission factors in this table are based on the following:

<<No.1 Waste oil>>

The set value was found by multiplying the carbon content ratio in fossil fuel derived waste oil ("Report on Survey of Carbon Dioxide Emissions" (1992) by the Environment Agency) by the combustion rate in incineration facilities (the maximum default value for hazardous waste in the IPCC Good Practice Guidance (GPG 2000)).

<<No.2 Synthetic fibers>>
The set value was found by multiplying the carbon content ratio in synthetic fibers (on a dry basis: calculated based on the molecular formula in "14705 Chemical Products" published by the Chemical Daily) by the combustion rate of synthetic fibers (the maximum default value in the IPCC Good Practice Guidance (GPG 2000)).

<<No.3 Waste rubber tires>>
The set value was found by multiplying 1. the content ratio of fossil fuel derived carbon in waste tires (on a dry basis) by 2. the combustion rate of waste tires in incineration facilities.
Sources: 1. Calculated by multiplying the ratios of materials in waste tires (calculated based on the ratios of materials by weight given in "Tyre Industry of Japan" published by the Japan Automobile Tyre Manufacturers Association and the average wear rate of tires in their service from start of use to disposal Note) by the content ratios of fossil fuel derived carbon in the respective materials (calculated based on the molecular formulas of the materials).

Note: By using tire wear rates by car type (R: based on "Tire wear emission factor" in "Mobile 6" by the U.S. EPA), annual travel distances by car type (D: based on the passenger and cargo transportation volumes in the "Annual Report of Road Transport Statistics" by the Information and Research Department, Policy Bureau, Ministry of Land, Infrastructure and Transport), and the amount of waste tires generated (W: based on "Tyre Industry of Japan" published by the Japan Automobile Tyre Manufacturers Association), the average tire wear rate in the period of 1990 to 2000 was calculated from ((D × R) / (D × R + W)).

2. Maximum default value for hazardous waste in the IPCC Good Practice Guidance (GPG 2000)

<<No.4 Waste plastics other than 2 and 3 (only those classified as industrial waste)>>

The set value was found by multiplying the carbon content ratio in waste plastics ("Report on Survey of Carbon Dioxide Emissions" (1992) by the Environment Agency) by the combustion rate in incineration facilities (the maximum default value for hazardous waste in the IPCC Good Practice Guidance (GPG 2000)).

<<No.5 Waste plastics other than 2, 3, and 4 (plastic in general waste)>>

The set value was found by multiplying the carbon content ratio in waste plastics (on a dry basis: the average of measurements in Tokyo, Yokohama, Kawasaki, Kobe, and Fukuoka) by the combustion rate of plastics (the maximum default value in the IPCC Good Practice Guidance (GPG 2000)).

<<No.6 Refuse derived fuel (RPF)>>

The set value was found by multiplying 1. the average solid content ratio in RPF by 2. the ratio of plastic derived components in RPF, 3. the carbon content ratio in plastics, and 4. the combustion rate of RPF in RPF incineration facilities separately for fuel equivalent to coal and fuel equivalent to coke of RPF and calculating 5. the weighted average of the values obtained based on their respective ratios in production.

Sources: 1. Estimated based on the RPF quality standards established by the Japan RPF Association

2. The ratio of waste plastic derived components in RPF (on a wet basis) based on the results of a hearing with the Japan RPF Association was converted to the ratio on a dry basis.

3. Based on "Current State of New Solid Fuel RPF and New Technology C-RPF - Environment Management 40 (8), (2004)" authored by Seki and "Report on Survey of Carbon Dioxide Emissions" (1992) by the Environment Agency

4. Maximum default value for hazardous waste in the IPCC Good Practice Guidance (GPG 2000)

5. Results of a hearing with the Japan RPF Association

<<No. 7 Refuse derived fuel (RDF)>>

The set value was found by multiplying 1. the ratio of plastic derived components in RDF by 2. the solid content ratio in plastics, 3. carbon content ratio in plastics, and 4. the combustion rate of RDF in RDF incineration facilities.

Sources: 1. Based on the results of analyses of refuse composition in various facilities in "Proper Measures for Controlling Refuse Derived Fuel" (2003) by the Committee for Proper Control of Refuse Derived Fuel

2. Based on the simple average of water content ratios in RDF produced in various facilities described in "RDF property data" in "Proper Measures for Controlling Refuse Derived Fuel" (2003) by the Committee for Proper Control of Refuse Derived Fuel
3. Moving average of the simple averages of measurements (on a dry basis) in 5 cities (Tokyo, Yokohama, Kawasaki, Kobe, and Fukuoka) in 5 years
4. Maximum default value in the IPCC Good Practice Guidance (GPG 2000)

(4)	Amount of activity
The amount of activity is the amount of waste incinerated or used to make products. Determine the amount of activity based on records of waste treatment, etc.

Whether to determine the amount of activity on a wet basis or on a dry basis depends on the waste type as follows:

	1.
	Waste oil (other than plant derived and animal derived oil)
	On a wet basis

	
	
	

	2.
	Synthetic fibers
	On a dry basis

	
	
	

	3.
	Waste rubber tires
	On a dry basis

	
	
	

	4.
	Waste plastics other than 2 and 3 (only those classified as industrial waste)
	On a wet basis

	
	
	

	5.
	Waste plastics other than 2, 3, and 4 (plastic in general waste)
	On a dry basis

	
	
	

	6.
	Refuse derived fuel (RPF)
	On a wet basis

	
	
	
	

	7.
	Refuse derived fuel (RDF)
	On a wet basis

	
	
	
	



As described in (5) Remarks below, this calculation, report, and disclosure system requires that when CO2 emissions from incineration of waste are reported, 1. emissions from use of waste in lieu of fuel (other than waste derived fuel) for combustion should be separated from 2. emissions from other activities. Thus, also determine the amount of activity separately for 1. and 2.

Points to remember in determining the amounts of activity for different waste types are described below:


○ Determination of the amount of waste oil (other than plant derived and animal derived oil) incinerated

As the amount of activity for waste oil, determine the incinerated amount of fossil fuel derived waste oil other than plant derived and animal derived oil. If it is difficult to directly determine the amount of fossil fuel derived waste oil because it has already been mixed with other types of oil when received or for another reason, determine its amount by the following calculation formula:

	Amount of waste oil (other than plant derived and animal derived oil) incinerated (t: on a wet basis)

= amount of waste oil incinerated (t: on a wet basis) × ratio of fossil fuel derived waste oil*1 (–)





*1	Determine the ratio of fossil fuel derived waste oil based on the results of measurement of components in the waste oil. If measurement results are not available, assume 1.0 (assume that the waste oil consists entirely of fossil fuel derived waste oil) (The source of the numerical value is the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Ministry of the Environment).


For waste oil containing water, deduct the water content in calculating the amount of activity.


 Determination of the incinerated amount of plastic in general waste

Determine the incinerated amount of plastic in general waste (waste plastics other than 2, 3, and 4) (on a dry basis) based on records of treatment, etc. If it is difficult to directly determine the incinerated amount of plastic in general waste because it is incinerated together with other waste or for another reason, determine its amount by the following calculation formula:


	Incinerated amount of plastic in general waste (t: on a dry basis)

= amount of general waste incinerated (t: on a wet basis)

× ratio of plastic in general waste*2 (–: on a wet basis) × solid content ratio in plastic*3 (-)




*2	Determine the ratio of plastic in general waste based on the results of surveys on the composition of refuse to be incinerated, etc. If it is difficult to determine this ratio, a ratio of 18.1% (the simple average of (2,050) actual measurements (on a wet basis) obtained by local governments across the country in 2002 to 2004: based on a survey by the Waste Management and Recycling Department, Minister's Secretariat, Ministry of the Environment) can be used for calculation.

*3	If it is difficult to calculate the solid content ratio in plastic (ratio of the dry weight of plastic in refuse to the wet weight), a solid content ratio of 80% can be used for calculation (The source of the numerical value is the "Report of a Survey on Wide-area Movement of Waste and a Field Survey on Recycling of Waste, etc. in 2004 (Field Survey on Recycling of Waste, etc.)" by the Ministry of the Environment).


 Determination of the amount of synthetic fibers incinerated

Determine the incinerated amount of synthetic fibers in general waste (on a dry basis) based on records of treatment, etc. If it is difficult to directly determine the incinerated amount of synthetic fibers in general waste because they are incinerated together with other waste or for another reason, determine their amount by the following calculation formula:

	Incinerated amount of synthetic fibers in general waste (t: on a dry basis)

= amount of general waste incinerated (t: on a wet basis)

× ratio of synthetic fibers in general waste*4 (-: on a wet basis) × solid content ratio in synthetic fibers*5 (-)




*4	Determine the ratio of synthetic fibers in general waste based on surveys on the composition of general waste, etc. 
*5	Determine the solid content ratio in synthetic fibers (the ratio of the dry weight of synthetic fibers in refuse to the wet weight) based on actual measurements, etc.

If it is difficult to determine the ratio of synthetic fibers in general waste or the solid content ratio in synthetic fibers in this formula, the following calculation formula can be used:


	Incinerated amount of synthetic fibers in general waste (t: on a dry basis)

= amount of general waste incinerated (t: on a wet basis)

× ratio of textile waste in general waste*6(-: on a wet basis) × solid content ratio in textile waste*7 (-)

× ratio of synthetic fibers in textile waste*8 (-: on a dry basis)




*6	Determine the ratio of textile waste in general waste based on surveys on the composition of general waste, etc. If it is difficult to determine this ratio, a ratio of 6.65% (the simple average of (300) actual measurements of clothing, etc. (on a wet basis) obtained by local governments across the country in 2002 to 2004: based on a survey by the Waste Management and Recycling Department, Minister's Secretariat, Ministry of the Environment) can be used for calculation.

*7	Determine the solid content ratio in textile waste (the ratio of the dry weight of textile waste in refuse to the wet weight) based on actual measurements, etc. If it is difficult to determine this ratio, a solid content ratio of 80% (based on data from surveys available) can be used for calculation.

*8 	Determine the ratio of synthetic fibers in textile waste based on surveys on the composition of general waste, etc. If it is difficult to determine this ratio, a ratio of 53.2% (on a dry basis: based on data on domestic supply and demand for textile products) can be used for calculation.

On the other hand, the incinerated amount of synthetic fibers in industrial waste must be determined as the amount of activity on a category-by-category basis. If it is difficult to determine the incinerated amount of synthetic fibers generated as textile waste, calculate the amount by the following calculation formula:

	Incinerated amount of synthetic fibers generated as textile waste (t: on a dry basis)

= amount of textile waste incinerated (t: on a wet basis)

× ratio of synthetic fibers in textile waste*9 (-: on a web basis) × solid content ratio in synthetic fibers*10 (-)




*9	Determine the ratio of synthetic fibers in textile waste (on a wet basis) based on actual measurements, etc.
*10	Determine the solid content ratio in synthetic fibers (the ratio of the dry weight of synthetic fibers in textile waste to the wet weight) based on actual measurements, etc.

If it is difficult to determine the ratio of synthetic fibers in textile waste (on a wet basis) or the solid content ratio in synthetic fibers in this formula, the following calculation formula can be used:



	Incinerated amount of synthetic fibers generated as textile waste (t: on a dry basis)

= amount of textile waste incinerated (t: on a wet basis)

× ratio of synthetic fibers in textile waste*11 (-: on a dry basis) × solid content ratio in textile waste*12 (-)




*11	Determine the ratio of synthetic fibers in textile waste (on a dry basis) based on actual measurements, etc. If it is difficult to determine this ratio, a ratio of 25% (based on the "Report of the Subcommittee on Waste - Results of Review on Greenhouse Gas Emissions Estimation (Draft) - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006)) can be used for calculation.

*12	Determine the solid content ratio in textile waste (the ratio of the dry weight of textile waste to the wet weight) based on actual measurements, etc. If it is difficult to determine this ratio, a solid content ratio of 85% (based on data from surveys available) can be used for calculation.


 Determination of the amount of waste plastic converted to oil

If waste plastic is converted to oil and the oil is used as recycled oil, consider the amount of waste plastic fed to facilities for conversion to oil as the amount of activity. However, if recycled oil produced by facilities for conversion to oil is sold to others or is not used in-house for another reason, deduct the amount of waste plastics corresponding to such oil not used in-house from the amount of waste plastics converted to oil in calculating the amount of activity.


 Determination of the amount of waste used to make products

Determine the amount of waste used to make products differently depending on the use as described below:
<When iron contained in waste rubber tires is used as a material for products>

- 	Consider the total amount of waste rubber tires fed into cement firing furnaces, etc. (on a dry basis) as the amount of activity.

<When waste plastics are used to reduce iron ore in a blast furnace>

-	Consider the amount of waste plastics recycled to a reducing agent in a blast furnace after removal of polyvinyl chloride and other foreign matters as the amount of activity. However, if blast furnace gas generated and recovered from a blast furnace is not used in-house, deduct the amount of waste plastics considered to correspond to such gas not used in terms of carbon balance in calculating the amount of activity.

-	If blast furnace gas derived from waste plastics fed into a blast furnace is recovered and used in-house as fuel, report the amount of such waste plastics, which is not fuel defined by the Act on Rationalizing Energy Use, as the amount of activity in this activity category rather than in the activity category of "use of fuel: blast furnace gas."

<When coke, hydrocarbon oil, or coke oven gas recycled from waste plastics in a coke oven is used>

-	Consider the amount of waste plastics fed into a coke oven after removal of foreign matters and granulation as the amount of activity. If coke, hydrocarbon oil, or coke oven gas produced in a coke oven is not used in-house as fuel or a reducing agent, deduct the amount of waste plastics considered to correspond to such gas not used in calculating the amount of activity.



(Example)


 (
Hydrocarbon
oil
) (
Coke oven
 gas
) (
Used in-house as fuel
) (
Used in-house as an industrial material
) (
Sold to others as fuel
) (
Used in-house as fuel
) (
Used in-house as fuel
) (
Deduct from the amount of activity
Amount of activity
) (
Amount of activity
) (
Coke 
oven
) (
Coke
) (
Waste plastics
)[image: ]

-	If coke or coke oven gas derived from waste plastics fed into a coke oven is used in-house as fuel, report the amount of such waste plastics as the amount of activity in this activity category rather than in the activity category of "use of fuel: coke oven gas."

(5)	Remarks

This calculation, report, and disclosure system requires that emissions from incineration of waste and use of waste to make products be reported in the respective fields in Table 1 of the report as listed below:


	Activity category
	Field in the report*
	

	
	Table 1-2.
	Table 1-3.
	

	
	
	
	

	
	
	
	

	Incineration of waste
	Use of waste in lieu of fuel (other than waste derived fuel (fuel oil made from waste oil, etc. or RPF/RDF not classified as waste)) for combustion
	
	○
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Others
	○
	
	

	
	
	
	
	

	Use of waste to make products
	
	○
	

	
	
	
	



* Emissions from these activities need to be reported by using Form 1 based on the Act on Promotion of Global Warming Countermeasures. Where in the form these should be put depends on whether emissions are reported for a specified emitter as whole or reported for a specified place of business operator as follows:

[Emissions for a specified emitter as a whole]

Put emissions in the following fields. Put both emissions for a specified emitter as a whole and emissions for different types of business.

• Table 1 -2.:	Carbon dioxide equivalent greenhouse gas emissions "2. Non-energy-related CO2 (other than 3.)" field in Table 1 (Refer to page III-15.)

• Table 1-3.: 	Carbon dioxide equivalent greenhouse gas emissions "3. Non-energy-related CO2 resulting from use of waste as raw fuel" field in Table 1 (Refer to page III-15.)

[Emissions for a specified place of business operator]

Put emissions in the following fields in the attachment for the relevant specified place of business operator:

• Attachment 1-2.: 	Carbon dioxide equivalent greenhouse gas emissions "2. Non-energy-related CO2 (other than 3.)" field in Attachment 1 (Refer to page III-30.)

• Attachment 1-3.: 	Carbon dioxide equivalent greenhouse gas emissions "3. Non-energy-related CO2 resulting from use of waste as raw fuel" field in Attachment 1 (Refer to page III-30.)

Report emissions from use of waste derived fuel (fuel oil made from waste oil, etc. or RPF/RDF not classified as waste) by using Table 1-3. (and Attachment 1-3. if applicable) as described in (5) Remarks in page II-74.

This category is intended to separate active use of waste as an alternative fuel for fossil fuels or as a material for products in manufacturers and other business operators in the light of their effective use of waste or contribution to reduction of CO2 emissions from fossil fuels.


Thus, in the "3. Non-energy-related CO2 resulting from use of waste as raw fuel" field in Table 1, only emissions from 1. use of waste in lieu of fossil fuels for combustion or 2. use of waste as raw fuel for combustion in making products (such as use of waste as fuel in a cement plant) can be put. When a waste treatment business incinerates waste, and recovers heat at the same time, emissions from such activity cannot be put in this field.

CO2 generated from incineration of waste or use of waste to make products falls in the category of non-energy-related CO2. Thus, if electricity or heat from standard waste power generation is supplied to others, CO2 corresponding to electricity or heat supplied cannot be deducted from emissions for that business (It is not acceptable to deduct such emissions from both energy-related CO2 and non-energy-related CO2). If electricity or heat generated by adding a combustion improver to waste in standard waste power generation is supplied to others, it is not acceptable to deduct CO2 emissions from combustion of the combustion improver from energy-related CO2.

However, as in super waste power generation, some facilities may assume use of fossil fuels. In such a case, CO2 corresponding to electricity or heat supplied to others can be deducted from energy-related CO2 resulting from use of fossil fuels other than combustion improvers (CO2 from combustion of waste or combustion improvers cannot be deducted). On the other hand, if electricity purchased from super waste power generation is used, the purchaser must report CO2 emissions from use of fossil fuels other than combustion improvers for the electricity purchased.




2)	Use of waste derived fuel

(1)	Outline of activity and pattern of emission

Use of waste derived fuel brings about the oxidation of carbon in it, emitting CO2.

Emissions from different activity types for different waste derived fuel types (not classified as fuel according to the Waste Management and Public Cleansing Act) are to be calculated as listed below:

	Waste derived fuel type
	Activity category subject to calculation

	Fuel oil made from waste oil (other than plant derived and animal derived oil)
	-	Use of fuel oil made from fossil fuel derived waste oil

	Fuel oil made from waste plastics (other than those made in-house)
	-	Use of fuel oil made by conversion of waste plastics to oil

	Refuse derived fuel (RPF: those comprised mainly of used paper or waste plastics)
	-	Incineration of RPF not classified as "waste" defined in Article 2-1 of the Waste Management and Public Cleansing Act

	Refuse derived fuel (RDF: other than RPF and those comprised entirely of plant/animal derived materials)
	-	Incineration of RDF not classified as "waste" defined in Article 2-1 of the Waste Management and Public Cleansing Act



(2)	Calculation formula

Calculate CO2 emissions by multiplying the amount of waste derived fuel used (kl or t) by CO2 emissions per unit amount of use by waste derived fuel type.


	CO2 emissions (tCO2)
= amount of waste derived fuel used (kl or t)
× CO2 emissions per unit amount of use (tCO2/kl or tCO2/t) (Calculate by waste derived fuel type)



(3)	Emission factors

The emission factors for different waste derived fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Waste derived fuel type
	Emission factor
	

	
	
	
	

	1
	Fuel oil made from waste oil (other than plant derived and animal derived oil)
	2.63
	tCO2/kl
	

	
	
	
	
	

	2
	Fuel oil made from waste plastics (other than those made in-house)
	2.62
	tCO2/kl
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	3
	Refuse derived fuel (RPF)
	1.57
	tCO2/t
	

	
	
	
	
	

	4
	Refuse derived fuel (RDF)
	0.775
	tCO2/t
	

	
	
	
	
	



(Reference)

The emission factors in this table are based on the following:

<<No.1 Fuel oil made from waste oil>>

The set value was found by converting the emission factor of 2.92 tCO2/t for incineration of waste oil and use of waste oil to make products to its volume equivalent by using the weight conversion factor of 0.90 kg/l for waste oil (based on "Waste Handbook" (1997) edited by the Japan Society of Waste Management).


<< No.2 Fuel oil made from waste plastics>>

Fuel oil made from waste plastics is used mainly as an alternative fuel for diesel. Thus, the set value was found by converting the emission factor for light oil to its volume equivalent by using the heat value for light oil (based on the General Energy Statistics of Japan (2003)).

<< No.3 Refuse derived fuel (RPF)>>

The set value was found by multiplying 1. the average solid content ratio in RPF by 2. the ratio of plastic derived components in RPF, 3. the carbon content ratio in plastics, and 4. the combustion rate of RPF in RPF incineration facilities separately for fuel equivalent to coal and fuel equivalent to coke of RPF and calculating 5. the weighted average of the values obtained based on their respective ratios in production.

Sources:	1.	Estimated based on the RPF quality standards established by the Japan RPF Association

	2.	The ratio of waste plastic derived components in RPF (on a wet basis) based on the results of a hearing with the Japan RPF Association was converted to the ratio on a dry basis.

	3.	Based on "Current State of New Solid Fuel RPF and New Technology C-RPF - Environment Management 40 (8), (2004)" authored by Seki and "Report on Survey of Carbon Dioxide Emissions" (1992) by the Environment Agency

	4.	Maximum default value for hazardous waste in the IPCC Good Practice Guidance (GPG 2000)

	5.	Results of a hearing with the Japan RPF Association

<<No.4 Refuse derived fuel (RDF)>>
The set value was found by multiplying 1. the ratio of plastic derived components in RDF by 2. the solid content ratio in plastics, 3. carbon content ratio in plastics, and 4. the combustion rate of RDF in RDF incineration facilities.

Sources:	1.	Based on the results of analyses of refuse composition in various facilities in "Proper Measures for Controlling Refuse Derived Fuel" (2003) by the Committee for Proper Control of Refuse Derived Fuel

	2.	Based on the simple average of water content ratios in RDF produced in various facilities described in "RDF property data" in "Proper Measures for Controlling Refuse Derived Fuel" (2003) by the Committee for Proper Control of Refuse Derived Fuel

	3.	Moving average of the simple averages of measurements (on a dry basis) in 5 cities (Tokyo, Yokohama, Kawasaki, Kobe, and Fukuoka) in 5 years

	4.	Maximum default value in the IPCC Good Practice Guidance (GPG 2000)


(4)	Amount of activity

The amount of activity is the amount of waste derived fuel used (the weight on a wet basis for RPF and RDF). Determine the amount of activity based on records of use of waste derived fuel, etc.

If hydrocarbon oil obtained by recycling waste plastics to coke, hydrocarbon oil, and coke oven gas in a coke oven in-house is used in-house as fuel, report the used amount of such waste as the amount of activity in the category of "use of waste to make products." For fuel oil containing water, deduct the water content in calculating the amount of activity.


(5)	Remarks

This calculation, report, and disclosure system requires that emissions from "use of waste derived fuel" be reported in the "3. Non- energy-related CO2 resulting from use of waste as raw fuel" field in Table 1 (and Attachment 1 if applicable).

This category is intended to separate active use of waste as an alternative fuel for fossil fuels in manufacturers and other business operators in the light of their effective use of waste or contribution to reduction of CO2 emissions from fossil fuels.



3.3	Methane (CH4)

3.3.1	Use of fuel in facilities and machines/appliances for fuel combustion

(1)	Outline of activity and pattern of emission

Fuel combustion brings about incomplete combustion of part of carbon in the fuel, emitting CH4. Since emissions depend on the combustion conditions, different emission factors are specified for different types of facilities and machines/appliances (facilities, etc.) and different fuel types. A chart of gas emissions to be calculated for different types of facilities and machines/appliances (facilities, etc.) and different fuel types is given in page II-79 for reference. A brief description of typical facilities is given in page II-82 for reference. As shown in the chart and the list of emission factors in (3), emissions from transportation facilities are not to be calculated.

(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of fuel used by the Unit calorific value of use and CH4 emissions per unit heat value by facility type and fuel type.


	CH4 emissions (tCH4) = amount of fuel used (t, kl, 1,000 Nm3)

× Unit calorific value (GJ/t, GJ/kl, GJ/1,000 Nm3)
× emission factor (tCH4/GJ) (Calculate by facility type and fuel type)



(3)	Fuel types, Unit calorific value, and emission factors

The Unit calorific value for different fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Fuel type
	Fuel category
	Unit calorific value

	1
	Coking coal
	Solid fuel
	29.0
	GJ/t

	
	
	
	
	

	2
	Steam coal
	Solid fuel
	25.7
	GJ/t

	
	
	
	
	

	3
	Anthracite coal
	Solid fuel
	26.9
	GJ/t

	
	
	
	
	

	4
	Coke
	Solid fuel
	29.4
	GJ/t

	
	
	
	
	

	5
	Petroleum coke
	Solid fuel
	29.9
	GJ/t

	
	
	
	
	

	6
	Coal briquette or charcoal briquette
	Solid fuel
	23.9
	GJ/t

	
	
	
	
	

	7
	Wood
	Solid fuel
	14.4
	GJ/t

	
	
	
	
	

	8
	Charcoal
	Solid fuel
	30.5
	GJ/t

	
	
	
	
	

	9
	Other solid fuels (other than 1 to 8)
	Solid fuel
	33.1
	GJ/t

	
	
	
	
	

	10
	Coal tar
	Liquid fuel
	37.3
	GJ/t

	
	
	
	
	

	11
	Petroleum asphalt
	Liquid fuel
	40.9
	GJ/t

	
	
	
	
	

	12
	Condensate (NGL)
	Liquid fuel
	35.3
	GJ/kl

	
	
	
	
	

	13
	Crude oil
	Liquid fuel
	38.2
	GJ/kl

	
	
	
	
	

	14
	Gasoline
	Liquid fuel
	34.6
	GJ/kl

	
	
	
	
	

	15
	Naphtha
	Liquid fuel
	33.6
	GJ/kl

	
	
	
	
	

	16
	Jet fuel oil
	Liquid fuel
	36.7
	GJ/kl

	
	
	
	
	

	17
	Kerosene
	Liquid fuel
	36.7
	GJ/kl

	
	
	
	
	

	18
	Light oil
	Liquid fuel
	37.7
	GJ/kl

	
	
	
	
	

	19
	Fuel oil A
	Liquid fuel
	39.1
	GJ/kl

	
	
	
	
	

	20
	Fuel oil B and C
	Liquid fuel
	41.9
	GJ/kl

	
	
	
	
	

	21
	Lubricant
	Liquid fuel
	40.2
	GJ/kl

	
	
	
	
	

	22
	Other liquid fuels (other than 10 to 21)
	Liquid fuel
	37.9
	GJ/kl

	
	
	
	
	

	23
	Liquefied petroleum gas (LPG)
	Gas fuel
	50.8
	GJ/t

	
	
	
	
	

	24
	Petroleum-based hydrocarbon gas
	Gas fuel
	44.9
	GJ/1,000 Nm3

	
	
	
	
	

	25
	Liquefied natural gas (LNG)
	Gas fuel
	54.6
	GJ/t

	
	
	
	
	

	26
	Natural gas
	Gas fuel
	43.5
	GJ/1,000 Nm3

	
	
	
	
	

	27
	Coke oven gas
	Gas fuel
	21.1
	GJ/1,000 Nm3

	
	
	
	
	

	28
	Blast furnace gas
	Gas fuel
	3.41
	GJ/1,000 Nm3

	
	
	
	
	

	29
	Converter gas
	Gas fuel
	8.41
	GJ/1,000 Nm3

	
	
	
	
	

	30
	City gas
	Gas fuel
	44.8
	GJ/1,000 Nm3

	
	
	
	
	

	31
	Other gas fuels (other than 23 to 30)
	Gas fuel
	28.5
	GJ/1,000 Nm3

	
	
	
	
	

	32
	Waste liquor generated in producing wood pulp
	Others
	13.9
	GJ/t

	
	
	
	
	



The emission factors for different facility types and different fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Facility type
	Fuel type
	Emission factor
	

	
	
	
	
	

	1
	Boiler
	Wood
	0.000074 tCH4/GJ
	

	
	
	
	
	

	
	
	Charcoal
	0.000074 tCH4/GJ
	

	
	
	
	
	

	
	
	Pulp waste liquor
	0.0000039 tCH4/GJ
	

	
	
	
	
	

	2
	Roasting furnace
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	3
	Sintering furnace (for iron and steel and non-ferrous metal (other than copper, lead, and zinc))
	Solid fuel, liquid fuel,
gas fuel
	0.000030 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	4
	Sintering furnace (for inorganic chemical industry products)
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	5
	Calcining furnace
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	6
	Pellet firing furnace (for iron and steel and non-ferrous metal)
	Solid fuel, liquid fuel,
gas fuel
	0.00000016 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	7
	Pellet firing furnace (for inorganic chemical industry products)
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	8
	Metal melting furnace (for refining and casting metal other than copper, lead, and zinc)
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	9
	Cement firing furnace
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	10
	Glass melting furnace
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	11
	Other melting furnaces
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	12
	Reacting furnace (for inorganic chemical industry products (other than carbon black) and foodstuffs)
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	13
	Direct heating furnace (for inorganic chemical industry products (other than carbon black) and foodstuffs)
	Solid fuel
	0.000012 tCH4/GJ
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	14
	Aggregate drying furnace
	Solid fuel, liquid fuel, gas fuel
	0.000027 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	15
	Cement raw material drying furnace
	Solid fuel, liquid fuel, gas fuel
	0.000027 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	16
	Brick raw material drying furnace
	Solid fuel, liquid fuel, gas fuel
	0.000027 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	17
	Mold drying furnace
	Solid fuel, liquid fuel, gas fuel
	0.000027 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	18
	Detergent drying furnace
	Solid fuel, liquid fuel, gas fuel
	0.0000034 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	19
	Other drying furnaces
	Solid fuel, liquid fuel, gas fuel
	0.0000034 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	20
	Sintering furnace (for copper, lead, and zinc)
	Steam coal and coke
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	21
	Smelting furnace (for copper, lead, and zinc)
	Steam coal and coke
	0.000012 tCH4/GJ
	

	
	
	
	
	

	22
	Melting furnace (for copper, lead, and zinc)
	Steam coal and coke
	0.000012 tCH4/GJ
	

	
	
	
	
	

	
	
	Gas fuel
	0.00000063 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	23
	Gas engine (other than those used in aircraft, vehicles, or ships)
	Gas fuel, liquid fuel
	0.000054 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	24
	Gasoline engine (other than those used in aircraft, vehicles, or ships)
	Gas fuel, liquid fuel
	0.000054 tCH4/GJ
	

	
	
	
	
	

	
	
	
	
	

	25
	Cooking stove, water heater, and stove for business use and other machines/appliances used by business operators for business activities
	Steam coal, coal briquette or charcoal briquette
	0.00029 tCH4/GJ
	

	
	
	
	
	

	
	
	Kerosene
	0.0000095 tCH4/GJ
	

	
	
	
	
	

	
	
	LPG, city gas
	0.0000045 tCH4/GJ
	

	
	
	
	
	



* Facilities in this table do not include waste incineration facilities.

(Reference)
The emission factors in this table are based on the following:

<<No.1 to 24>>

The emission factors in this table are based on the "Report of the Subcommittee on Energy and Industrial Processes – Results of Review on Greenhouse Gas Emissions Estimation (Draft) - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment.

Emission factor = (1. measured concentration × (2. theoretical gas emissions + (3. air ratio -1) × 
4. theoretical amount of air) × molecular weight / 22.4 / 5. higher heating value) – 
(6. environmental concentration × air ratio × theoretical amount of air × molecular weight / 22.4 / higher heating value)

Sources: 	1., 3. and 6.:	Surveys on emission factors for greenhouse gas emissions from fixed sources by local governments, etc.
	2. and 4.: 	Standard values in the General Survey of the Emissions of Air Pollutants

	5.:	Standard values in the General Survey of the Emissions of Air Pollutants and General Energy Statistics of Japan

<<No.25>>

1. Emission factor per unit lower heating value × 2. higher heating value equivalent factor

Source:	1.	Values in p 1.35, Table 1-7 in the Revised 1996 IPCC Guidelines, Reference Manual
	2.	Values set by the Greenhouse Gas Inventory Office of Japan (kerosene and coal: 0.95, LPG and city gas: 0.9)



(4)	Amount of activity

The amount of activity is the amount of fuel used in each type of facilities, etc. Determine the amount of activity based on the used amount of raw fuel in facilities generating smoke based on the Air Pollution Control Act, records of business activities, etc.

If it is difficult to determine in detail the amount of fuel used in "cooking stove, water heater, and stove for business use and other machines/appliances used by business operators for business activities," estimate the amount by multiplying the amount of fuel used per hour by the estimated number of operating hours or by other means. In this case, it is acceptable to calculate the amount of fuel used to only one significant figure.

Emissions from use of fuel in a furnace not listed in this table are not reportable under the calculation, report, and disclosure system.




(Reference) Chart of gas emissions to be calculated for different types of facilities, etc. and different fuel types (1/3)
	Facility type
	Fuel type
	CH4
	N2O
	

	Boiler
	Atmospheric fluidized bed boiler
	Wood
	○
	○
	

	
	
	
	
	
	

	
	
	Charcoal
	○
	○
	

	
	
	
	
	
	

	
	
	Other solid fuels
	×
	○
	

	
	
	
	
	
	

	
	
	Pulp waste liquor
	○
	×
	

	
	
	
	
	
	

	
	
	Other liquid fuels
	×
	×
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	×
	

	
	
	
	
	
	

	
	Pressurized fluidized bed boiler
	Wood
	○
	○
	

	
	
	
	
	
	

	
	
	Charcoal
	○
	○
	

	
	
	
	
	
	

	
	
	Other solid fuels
	×
	○
	

	
	
	
	
	
	

	
	
	Pulp waste liquor
	○
	×
	

	
	
	
	
	
	

	
	
	Other liquid fuels
	×
	×
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	×
	

	
	
	
	
	
	

	
	Other boilers
	Wood
	○
	○
	

	
	
	
	
	
	

	
	
	Charcoal
	○
	○
	

	
	
	
	
	
	

	
	
	Other solid fuels
	×
	○
	

	
	
	
	
	
	

	
	
	Pulp waste liquor
	○
	×
	

	
	
	
	
	
	

	
	
	Fuel oil B and C, crude oil
	×
	○
	

	
	
	
	
	
	

	
	
	Other liquid fuels
	×
	×
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	×
	

	
	
	
	
	
	
	

	Gas heating furnace
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	
	
	

	Roasting furnace
	Solid fuel
	○
	○
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	○
	○
	

	
	
	For iron and steel and non-ferrous metal (other than copper, lead, and zinc)
	
	
	
	

	Sintering furnace
	
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	For copper, lead, and zinc
	Steam coal, coke
	○
	○
	

	
	
	
	
	
	

	
	
	Other solid fuels
	×
	×
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	For inorganic chemical industry
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	
	

	Calcining furnace
	For iron and steel, non-ferrous metal, and inorganic chemical industry
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Others
	Solid fuel
	○
	×
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	×
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	×
	

	
	
	
	
	
	
	

	Pellet firing furnace
	For iron and steel and non-ferrous metal
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	For inorganic chemical industry
	Solid fuel
	○
	○
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	Metal melting furnace (for refining and casting metal other than copper, lead, and zinc)
	Solid fuel
	○
	○
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	○
	○
	

	
	
	
	
	
	
	

	Metal forging furnace
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	
	
	



(Reference) Chart of gas emissions to be calculated for different types of facilities, etc. and different fuel types (2/3)
	Facility type
	Fuel type
	CH4
	N2O
	

	Heating furnace for metal rolling
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	Metal heat treatment furnace
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	Petroleum heating furnace
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	

	Catalyst regeneration tower
	Solid fuel
	×
	○
	

	
	
	
	
	

	
	Liquid fuel
	×
	×
	

	
	
	
	
	

	
	Gas fuel
	×
	×
	

	
	
	
	
	
	

	Firing furnace
	Cement firing furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Brick firing furnace
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	Dolomite firing furnace
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	Lime firing furnace
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	Carbon firing furnace
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	Ceramic firing furnace
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	Other firing furnaces
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	Melting furnace
	Glass melting furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Other melting furnaces
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	Reacting furnace
	For carbon black
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	For inorganic chemical industry products (other than carbon black) and foodstuffs
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	Direct heating furnace
	For carbon black
	Solid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	×
	○
	

	
	
	
	
	
	

	
	For inorganic chemical industry products (other than carbon black) and foodstuffs
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	×
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	






(Reference) Chart of gas emissions to be calculated for different types of facilities, etc. and different fuel types (3/3)
	Facility type
	Fuel type
	CH4
	N2O
	

	Drying furnace
	Cement raw material drying furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Brick raw material drying furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Aggregate drying furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Mold drying furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Detergent drying furnace
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	
	Other drying furnaces
	Solid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Liquid fuel
	○
	○
	

	
	
	
	
	
	

	
	
	Gas fuel
	○
	○
	

	
	
	
	
	
	

	Smelting furnace (for copper, lead, and zinc)
	Steam coal, coke
	○
	○
	

	
	
	
	
	

	
	Other solid fuels
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	×
	

	
	
	
	
	

	
	Gas fuel
	×
	×
	

	
	
	
	
	

	Melting furnace (for copper, lead, and zinc)
	Steam coal, coke
	○
	○
	

	
	
	
	
	

	
	Other solid fuels
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	○
	○
	

	
	
	
	
	

	Gas turbine (other than those used in aircraft or ships)
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	

	Diesel engine (other than those used in vehicles, rail vehicles, or ships)
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	×
	○
	

	
	
	
	
	

	
	Gas fuel
	×
	○
	

	
	
	
	
	

	Gas engine (other than those used in aircraft, vehicles, or ships)
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	○
	○
	

	
	
	
	
	

	
	Gas fuel
	○
	○
	

	
	
	
	
	

	Gasoline engine (other than those used in aircraft, vehicles, or ships)
	Solid fuel
	×
	×
	

	
	
	
	
	

	
	Liquid fuel
	○
	○
	

	
	
	
	
	

	
	Gas fuel
	○
	○
	

	
	
	
	
	

	Cooking stove, water heater, and stove for business use and other machines/appliances used by businesses for business activities
	Steam coal, coal briquette or charcoal briquette
	○
	○
	

	
	
	
	
	

	
	Other solid fuels
	×
	×
	

	
	
	
	
	

	
	Kerosene
	○
	○
	

	
	
	
	
	

	
	Other liquid fuels
	×
	×
	

	
	
	
	
	

	
	LPG, city gas
	○
	○
	

	
	
	
	
	

	
	Other gas fuels
	×
	×
	

	
	
	
	
	






(Reference) Description of typical facilities
	Facility type
	Characteristics of facility, etc.
	

	
	
	

	Boiler
	Refers to heat source equipment that burns fuel and transfers heat obtained to water to change it into steam or hot water. Absorption type cold/hot water generators are included in boilers.
	

	
	
	

	
	
	

	
	
	

	Atmospheric fluidized bed boiler
	Boiler that generates steam by blowing air on coarsely crushed fuel from below, fluidizing it at a height, and burning the fluidized fuel under atmospheric pressure.
	

	
	
	

	
	
	

	
	
	

	Pressurized fluidized bed boiler
	Refers to a fluidized bed boiler housed in a pressure vessel.
	

	
	
	

	
	
	

	
	
	

	Gas heating furnace
	Furnace used to heat raw oil in the process of producing city gas or other gas products from raw oil.
Heated raw oil is decomposed into gas in a gas generator. Generally, LPG or naphtha is used as fuel.
	

	
	
	

	
	
	

	
	
	

	Roasting furnace
	Roasting is the process of heating ore or another material to a temperature below the melting point and allowing it to chemically react with oxygen, steam, a carbon oxide, chlorine, or another substance in order to make it into an easy to treat compound or remove hazardous components. A roasting furnace is used for preliminary treatment for ore smelting in producing iron and steel or non-ferrous metal or for producing sulfuric acid.
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Sintering furnace
	Generally, sintering is the process of heating powdery ore to a high temperature to convert it into a massive form as preliminary treatment for metal smelting. A furnace in which this process takes place is a sintering furnace. The most common example of sintering is sintering of iron ore in the iron industry.
	

	
	
	

	
	
	

	
	
	

	Pellet firing furnace
	The pellet production process is divided roughly into three processes: crushing, green pellet production, and firing. A furnace used for the process of firing is a pellet firing furnace.
	

	
	
	

	
	
	

	
	
	

	Calcining furnace
	Calcining is the process of heating a substance intensely in the air to remove volatile components, and this process takes place at a temperature range below the melting point of the substance. For example, a calcining furnace is used in producing alumina or in producing an iron oxide from an iron sulfate.
	

	
	
	

	
	
	

	
	
	

	Metal melting furnace
	Metal melting furnaces are used to melt metal-containing waste metal, metal scrap, or metal dross or to make metal products from such metal by secondary smelting, to melt metal and make an alloy, or to make metal casts. Metal melting furnaces are available in different types: reverberating furnaces, crucible furnaces (pot furnaces), vertical furnaces (cupolas), distillation furnaces, and electric furnaces (Under the calculation, report, and disclosure system, emissions from fuel combustion in metal melting furnaces are to be calculated, and emissions from use of electric furnaces are not to be calculated).
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Metal forging furnace
	Furnace used to heat steel for forging.
	

	
	
	

	Metal heat treatment furnace
	Furnace used to heat steel, etc. to a given temperature to heat-treat metal or metal products. Heat treatment is a thermal process for giving a metal material a given property.
	

	
	
	

	
	
	

	
	
	

	Heating furnace for metal rolling
	Furnace where slag, bloom, or other billets are heated for rolling them into a final product.
	

	
	
	

	Petroleum heating furnace
	Generally, petroleum heating furnaces are heating furnaces used in the process of producing petroleum products, petrochemical products, or coal tar products, and are available in three types: simple heating furnaces, thermal decomposition furnaces, and thermal reforming furnaces.
	

	
	
	

	
	
	

	
	
	

	Catalyst regeneration tower
	Refers to a regeneration tower designed to regenerate a catalyst by burning coke produced in its surface in a fluid catalytic cracking unit for decomposing kerosene and other substances with a higher boiling point in an oil factory.
	

	
	
	

	
	
	

	
	
	

	Cement firing furnace
	Refers to a kiln used to fire cement.
	

	
	
	

	Brick firing furnace
	Refers to a kiln used to fire brick.
	

	
	
	

	Dolomite firing furnace
	Refers to a kiln used to fire dolomite, and is generally a long, cylindrical furnace called a vertical kiln.
	

	
	
	

	
	
	

	
	
	

	Lime firing furnace
	Refers a kiln used to fire limestone. Limestone can be fired to produce quicklime.
	

	
	
	

	Carbon firing furnace
	A carbon firing furnace is used for firing in producing carbon products. Carbon products are produced by mixing coke or other aggregate thoroughly with tar pitch or another binder and molding, firing, and graphitizing the mixture. Molded parts are embedded in coke powder, silica sand, or another packing material, and fired very slowly to a temperature of 500 to 550°C, at which tar pitch is thermally decomposed.
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Ceramic firing furnace
	Refers to a kiln used to fire ceramics. A glass firing furnace is classified as a ceramic firing furnace.
	

	
	
	

	Glass melting furnace
	Glass melting furnaces are classified roughly into crucible furnaces and tank furnaces. Mass-produced plate glass, bottle glass, and tube glass are produced in tank furnaces.
	

	
	
	

	
	
	

	
	
	

	Reacting furnace
	Furnace used to heat what is in it to cause a chemical reaction. A reacting furnace is used to produce carbon black, carbon disulfide, etc. (The calculation, report, and disclosure system requires that CH4 emissions from production of carbon black be reported in another category).
	

	
	
	

	
	
	

	
	
	

	Direct heating furnace
	Direct heating furnaces refer to furnaces that heat a substance by allowing it to come in direct contact with flame or combustion gas, and include furnaces that indirectly heat materials for boiling or frying them.
	

	
	
	

	
	
	

	
	
	

	Aggregate drying furnace
	Refers to a facility used to dry aggregate. It is a cylindrical rotary furnace designed to heat and dry crushed gravel or other types of aggregate in an asphalt plant. Aggregate is fed into the drum from one end and the other end of the drum is heated by a heavy oil or kerosene burner.
	

	
	
	

	
	
	

	
	
	

	Detergent drying furnace
	Refers to a facility used to dry a granulated detergent. A spray drying furnace (spray dryer), which is a typical detergent drying furnace, sprays a microparticulate suspension, solution, slurry, or another liquid material and disperses it into hot air to bring it into contact with high-temperature air flow and make spherical particulates instantaneously.
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Gas turbine
	Refers to an internal combustion engine that compresses combustion air in a centrifugal or axial rotary compressor, sends the compressed air into a combustor, blows fuel into the combustor to burn it, and uses high-temperature, high-pressure combustion gas generated to rotate a centrifugal or axial turbine. Gas turbines include cogeneration systems.
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Diesel engine
	Refers to an internal combustion engine that pushes a piston by using an explosion from autoignition caused when fuel is blown into compressed, high-temperature air. Diesel engines include cogeneration systems.
	

	
	
	

	
	
	

	
	
	

	Gas engine
	Refers to an internal combustion engine that injects air mixed with fuel (mainly gas fuel) into a cylinder, compresses this mixture gas with a piston, and ignites, burns, and expands it (premix combustion) to reciprocate the piston.
	

	
	
	

	
	
	

	
	
	

	Gasoline engine
	A gasoline engine has the same combustion engine structure as a gas engine, but uses mainly a liquid fuel and requires a system for vaporizing fuel. Gasoline engines include cogeneration systems.
	

	
	
	

	
	
	

	
	
	

	Cooking stove, water heater, and stove for business use and other machines/appliances used by business operators for business activities
	Cooking stoves, water heaters, and stoves are major facilities of this category, but machines/appliances similar to them are also included in this category. Portable cooking stoves are also included. LPG lawn mowers and other lawn mowers that bring about a combustion reaction are also included in this category.
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	














II-69
3.3.4	Drilling for crude oil or natural gas

(1)	Outline of activity and pattern of emission

Drilling for production of crude oil or natural gas emits CH4 contained in oil or gas to the atmosphere.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the number of wells drilled by emissions per unit number of wells.


	CH4 emissions (tCH4) = number of wells drilled (number of wells)
× emissions per unit number of wells (tCH4/number of wells)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Drilling for crude oil or natural gas
	0.00043 tCH4/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells->Drilling" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the number of wells drilled. Since it is difficult to distinguish between drilling for crude oil and drilling for natural gas at the time of drilling, consider the number of wells drilled as the active mass regardless of whether the drilling is for crude oil or for natural gas.




3.3.5	Testing on the properties of crude oil or natural gas

(1)	Outline of activity and pattern of emission

Testing on the properties of production test oil/gas conducted after drilling for crude oil or natural gas production emits CH4.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the number of wells in which testing on properties was conducted by emissions per unit number of wells tested.


	CH4 emissions (tCH4)

= number of wells in which testing on properties was conducted (number of wells)
× emissions per unit number of wells (tCH4/number of wells)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Testing on the properties of crude oil or natural gas
	0.27 tCH4/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells->Testing" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the number of wells in which testing on properties was conducted. As with drilling, consider the number of wells in which testing on properties was conducted as the active mass regardless of whether the testing is for production of crude oil or of natural gas.






3.3.6	Production of crude oil or natural gas

1)	Emission from production of crude oil (other than condensate) (other than well inspection associated with production)

(1)	Outline of activity and pattern of emission

When crude oil (other than condensate) is produced, CH4 is emitted to the atmosphere through the vent valves in the production well and other facilities. In addition, when associated gas is incinerated in the production well, CH4 is emitted to the atmosphere.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of crude oil (other than condensate) produced by emissions per unit production by activity type.


	CH4 emissions (tCH4) = amount of crude oil (other than condensate) produced (kl)
 emissions per unit production (tCH4/kl) (Calculate by activity type)



(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Emissions from No.1 and No.2 must always be calculated for assessment and report when crude oil (other than condensate) is produced, but emissions from No.3 must be calculated only when associated gas is incinerated in the production well.

	No.
	Activity type
	
	Emission factor

	
	
	
	
	

	1
	Emission from vent valves during production
	
	0.0014
	tCH4/kl

	
	
	
	
	

	2
	Emission from facilities other than vent valves during production
	
	0.0015
	tCH4/kl

	
	
	
	
	


Calculate emissions from the following only when associated gas is incinerated in the production well:
	3
	Incineration of associated gas during production
	
	0.00014
	tCH4/kl

	
	
	
	
	



(Reference)

The emission factors in this table are based on the default values for "Oil Production  Conventional Oil  Fugitives," "Venting," and "Flaring" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the amount of crude oil (other than condensate) produced (amount at the time of shipment). Determine the active mass according to the Current Production Statistics Survey.




2)	Emission from production of natural gas (other than well inspection associated with production)

(1)	Outline of activity and pattern of emission

When natural gas is produced, CH4 is emitted to the atmosphere through the facilities in the production well and processing facilities for dehumidification or other component adjustment processes. In addition, when associated gas is incinerated in the facilities in the production well or the processing facilities, CH4 is emitted to the atmosphere.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of natural gas produced by emissions per unit production by activity type.


	CH4 emissions (tCH4)
= amount of natural gas produced (Nm3)
× emissions per unit production (tCH4/Nm3) (Calculate by activity type)




(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Emissions from No.1 and No.2 must always be calculated for assessment and report when natural gas is produced, but emissions from No.3 and No.4 must be calculated only when associated gas is incinerated in the production well or the processing facilities. When the both activities of No.3 and No.4 are carried out, calculate emissions as a whole by using the emission factor in No.5.

	No.
	Activity type
	Emission factor

	
	
	
	

	1
	Emission from the facilities in the production well during production
	0.0000028
	tCH4/Nm3

	2
	Emission from the processing facilities for dehumidification or other component adjustment processes during production
	0.00000088
	tCH4/Nm3



Calculate emissions from the following only when associated gas is incinerated in the production well or the processing facilities:

	3
	Incineration of associated gas in the production well during extraction
	0.000000011
	tCH4/Nm3

	4
	Incineration of associated gas in the processing facilities during processing
	0.000000013
	tCH4/Nm3



Calculate emissions from the following only when associated gas is incinerated in both the production well and the processing facilities:

	5
	Incineration of associated gas in the production well during extraction and incineration of associated gas in the processing facilities during processing
	0.000000024 tCH4/Nm3
	

	
	
	
	

	
	
	
	

	
	
	
	



(Reference)

The emission factors in this table are based on the default values for "Gas Production  All  Fugitives," "Flaring," "Gas Processing  Sweet Gas Plant  Fugitives," and "Flaring" in the IPCC Good Practice Guidance (GPG 2000).

(4)	Active mass

The active mass is the amount of natural gas produced (amount at the time of shipment). Determine the active mass according to the Current Production Statistics Survey. Convert to the amount under normal conditions or at a temperature of 0°C and a pressure of 1 atm. For the formula for conversion, refer to 3.1.1 (4) (page II-28).

3)	Emission from well inspection associated with crude oil or natural gas production

(1)	Outline of activity and pattern of emission

When a measuring instrument is put down in a crude oil or natural gas production well for inspection, CH4 is emitted to the atmosphere.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the number of wells produced by emissions from inspection per unit number of wells.


	CH4 emissions (tCH4)

= number of wells produced (number of wells)
× emissions from inspection per unit number of wells (tCH4/number of wells)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Well inspection associated with crude oil or natural gas production
	0.064 tCH4/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells  Servicing" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the number of wells produced. If crude oil (or condensate) and natural gas are produced in a single well at the same time, count the well as a single well.







3.3.7	Refining of crude oil

1)	Emission from storage and refining of condensate

(1)	Outline of activity and pattern of emission

When refining condensate to produce petroleum products, CH4 is emitted from crude oil.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of condensate refined by emissions per unit amount of refining by activity type.


	CH4 emissions (tCH4)

= amount of condensate refined (kl)
× emissions per unit amount of refining (tCH4/kl) (Calculate by activity type)




(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Emissions from No. 1 and No. 2 must always be calculated for assessment and report.

	No.
	Activity type
	Emission factor

	
	
	
	

	1
	Storage of condensate
	0.000000025
	tCH4/kl

	
	
	
	

	2
	Refining of condensate
	0.0000030
	tCH4/kl

	
	
	
	



(Reference)

The emission factors in this table are based on the lower limit in p1.121, Table1-58 in the Revised 1996 IPCC Guidelines, conversion from lower calorific values to higher calorific values, and the standard calorific values of crude oil and condensate.


(4)	Active mass

The active mass is the amount of condensate refined in the oil factory. Determine the active mass based on the amount of throughput of condensate in the Current Survey of Petroleum Products Supply and Demand.





2)	Emission from storage and refining of crude oil (other than condensate)

(1)	Outline of activity and pattern of emission

When refining crude oil (other than condensate) to produce petroleum products, CH4 is emitted from crude oil.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of crude oil (other than condensate) refined by emissions per unit amount of refining by activity type.


	CH4 emissions (tCH4) = amount of crude oil (other than condensate) refined (kl)

	× emissions per unit amount of refining (tCH4/kl) (Calculate by activity type)




(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Emissions from No. 1 and No. 2 must always be calculated for assessment and report.

	No,
	Activity type
	Emission factor

	
	
	
	

	1
	Storage of crude oil
	0.000000027
	tCH4/kl

	
	
	
	

	2
	Refining of crude oil
	0.0000033
	tCH4/kl

	
	
	
	



(Reference)

The emission factors in this table are based on the lower limit in p1. 121, Table1-58 in the Revised 1996 IPCC Guidelines, conversion from lower calorific values to higher calorific values, and the standard calorific values of crude oil and condensate.


(4)	Active mass

The active mass is the amount of crude oil (other than condensate) refined in the oil factory. Determine the active mass based on the amount of throughput of crude oil in the Current Survey of Petroleum Products Supply and Demand.





3.3.8	Production of city gas

(1)	Outline of activity and pattern of emission

When liquefied natural gas or natural gas is used as a material for city gas, CH4 is emitted. Major emission sources are leakage during sampling for gas analysis and emission during periodical maintenance of production facilities.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of material used by emissions per unit amount of use by material type.


	CH4 emissions (tCH4)

= amount of material used (PJ)
   × emissions per unit amount of use (tCH4/PJ) (Calculate by material type)



(3)	Emission factors

The emission factors for different material types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Material type
	Emission factor

	
	
	
	

	1
	Liquefied natural gas (LNG)
	0.26
	tCH4/PJ

	
	
	
	

	2
	Natural gas (other than liquefied natural gas (LNG))
	0.26
	tCH4/PJ

	
	
	
	



(Reference)

The emission factors in this table are based on the following:

<<No.1 Liquefied natural gas (LNG)>>

1. Methane emissions / 2. Amount of LNG used as material

1. Data provided by the Japan Gas Association

2. Data provided by the Japan Gas Association

<<No.2 Natural gas (other than liquefied natural gas)>>

1. Methane emissions / 2. amount of natural gas used as material

1. Data provided by the Japan Gas Association

2. Data provided by the Japan Gas Association


(4)	Active mass

The active mass is the amount of each material type used. Determine the active mass based on the Current Survey of Production Concerning Gas Industry.




3.3.9	Production of carbon black and other chemical products

1)	Emission from production of carbon black

(1)	Outline of activity and pattern of emission

Exhaust gas (tail gas) from the process of producing carbon black contains CH4, which is emitted to the atmosphere.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of carbon black produced by emissions per unit production.


	CH4 emissions (tCH4) = amount of carbon black produced (t) × emissions per unit production (tCH4/t)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of carbon black
	0. tCH4/t

	
	
	



(Reference)

The emission factor in this table was set based on data provided by the Carbon Black Association according to the method given in the IPCC Guidelines.

Carbon black is powdered carbon obtained by pyrolyzing natural gas or petroleum or another hydrocarbon in a reacting furnace. In the process of producing carbon black, methane is generated from the pyrolysis of hydrocarbon in a reacting furnace. Such methane is often used in a recovery furnace or flare stack, but part of it is emitted without being incinerated. The emission factor is based on actual measurements of amounts of gas emitted without being incinerated and of gas emitted by accident in 5 major companies in Japan.


(4)	Active mass

The active mass is the amount of carbon black produced. Determine the active mass based on records of business activities, etc.



2)	Emission from production of coke

(1)	Outline of activity and pattern of emission

In the process of producing coke, CH4 is emitted.


(2)	Calculation formula

Calculate CH4 by multiplying the amount of coke produced by emissions per unit production.


	CH4 emissions (tCH4) = amount of coke produced (t) × emissions per unit production (tCH4/t)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:


	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of coke
	0.00013 tCH4/t

	
	
	



(Reference)

The emission factor in this table was set based on actual measurements provided by the Japan Iron and Steel Federation according to the method given in the Revised 1996 IPCC Guidelines.

Specifically, the emission factor is based on CH4 emissions in combustion exhaust gas and CH4 emissions generated in the process of coal carbonization and emitted from coke oven covers, desulfurization and oxidation towers, desulfurization and regeneration towers, etc.


(4)	Active mass

The active mass is the amount of coke produced. Determine the active mass based on records of business activities, etc.





3)	Emission from production of ethylene

(1)	Outline of activity and pattern of emission

Ethylene (C2H4) is produced by the pyrolysis of naphtha or steam at a high temperature of over 800°C (steam cracking). In this process, hydrogen and CH4 are separated in a demethanizer tower, emitting CH4.


[Chemical reaction formula]

C2H6 → C2H4H2


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of ethylene produced by emissions per unit production.


	CH4 emissions (tCH4) = amount of ethylene produced (t) × emissions per unit production (tCH4/t)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of ethylene
	0.000015 tCH4/t

	
	
	



(Reference)

The emission factor in this table was set by calculating the weighted average of emission factors based on actual measurements in all business establishments in Japan according to the method given in the Revised 1996 IPCC Guidelines.


(4)	Active mass

The active mass is the amount of ethylene produced. Determine the active mass based on records of business activities, etc.





4)	Emission from production of 1,2-dichloroethane

(1)	Outline of activity and pattern of emission

1,2-dichloroethane (CH2Cl-CH2Cl) is produced by a reaction between ethylene and (C2H4) and chlorine (Cl2). Methane is produced in exhaust gas generated in this reaction and exhaust gas in the processes of washing and refining.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of 1,2-dichloroethane produced by emissions per unit production.


	CH4 emissions (tCH4)

= amount of 1,2-dichloroethane produced (t) × emissions per unit production (tCH4/t)





(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of 1,2-dichloroethane
	0.0000050 tCH4/t

	
	
	



(Reference)

The emission factor in this table was set by calculating the weighted average based on methane concentrations in exhaust gas measured in three member companies of the Vinyl Environmental Council, which produce about 70% of 1,2-dichloroethane, according to the method given in the IPCC Guidelines.


(4)	Active mass

The active mass is the amount of 1,2-dichloroethane products produced. Determine the active mass based on records of business activities, etc.






5)	Emission from production of styrene

(1)	Outline of activity and pattern of emission

In the process of producing styrene, CH4 is emitted as exhaust gas from flare stacks.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of styrene produced by emissions per unit production.


	CH4 emissions (tCH4) = amount of styrene produced (t) × emissions per unit production (tCH4/t)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:


	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of styrene
	0.000031 tCH4/t

	
	
	



(Reference)

The emission factor in this table was set by calculating the weighted average based on the actual production amounts of different companies given in data provided by the Japan Petrochemical Industry Association according to the method given in the IPCC Guidelines.


(4)	Active mass

The active mass is the amount of styrene produced. Determine the active mass based on records of business activities, etc.






6)	Emission from production of methanol

(1)	Outline of activity and pattern of emission

In the process of producing methanol, CH4 is emitted from reformers, package boilers, methanol distillation equipment, crude methanol storage tanks, etc.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of methanol produced by emissions per unit production.


	CH4 emissions (tCH4) = amount of methanol produced (t) × emissions per unit production (tCH4/t)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	
	

	1
	Production of methanol
	0.0020
	tCH4/t

	
	
	
	



(Reference)

The emission factor in this table was set according to the method given in the IPCC Guidelines.


(4)	Active mass

The active mass is the amount of methanol produced. Determine the active mass based on records of business activities, etc.



II-101
3.3.17	Incineration of waste or use of waste to make products/use of waste derived fuel


For this activity category, calculate emissions from the following 4 activity types:

	
	Activity subject to calculation

	1)	Incineration of general waste
	-	Incineration of general waste in general waste incineration facilities (other than industrial furnaces, etc.)

	2)	Incineration of industrial waste
	-	Incineration of industrial waste (sludge or waste oil) in industrial waste incineration facilities (other than industrial furnaces, etc.)

	3)	Incineration of waste or use of waste to make products in industrial furnaces, etc.
	-	Incineration of waste (waste plastics or waste rubber tires) in industrial furnaces, etc. (facilities where waste is used to make products) 
-	Use of waste (waste plastics or waste rubber tires) to make products in industrial furnaces, etc. (facilities where waste is used to make products)

	4)	Use of waste derived fuel in industrial furnaces, etc.
	-	Use of waste derived fuel in industrial furnaces, etc. (facilities where fuel is used for combustion)




The scope of incineration is the same as defined in "3.2.17 Incineration of waste or use of waste to make products" for non-energy-related carbon dioxide (Refer to page II-64). 




1)	Incineration of general waste

(1)	Outline of activity and pattern of emission

Incineration of general waste in general waste incineration facilities* emits CH4.


* General waste incineration facilities are classified into the following types:


	Continuous combustion type incineration facilities

	Quasi-continuous combustion type incineration facilities

	Batch combustion type incineration facilities




Calculate emissions from incineration of general waste in industrial furnaces, etc. licensed as general waste incineration facilities in the category of "3) Incineration of waste or use of waste to make products in industrial furnaces, etc."


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of general waste incinerated by CH4 emissions per unit amount of incineration by facility type.


	CH4 emissions (tCH4) = amount of general waste incinerated (t)
× CH4 emissions per unit amount of incineration (tCH4/t)
    (Calculate by facility type)



(3)	Emission factors

The emission factors for different facility types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Facility type
	Emission factor

	
	
	
	

	
	
	
	

	1
	Continuous combustion type incineration facilities
	0.00000095
	tCH4/t

	
	
	
	

	2
	Quasi-continuous combustion type incineration facilities
	0.000077
	tCH4/t

	
	
	
	

	3
	Batch combustion type incineration facilities
	0.000076
	tCH4/t

	
	
	
	



(Reference)

The emission factors in this table were set by calculating factors using actual measurements given in various documents (refer to the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment) based on the method for calculating aspiration correction emission factors given in the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2002" (2002) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment, and then calculating the weighted average of the factors based on the amounts of waste incinerated in different incineration facility types/furnace types (actual amounts based on "Waste Disposal in Japan" by the Ministry of the Environment).


(4)	Active mass

The active mass is the amount of general waste incinerated (on a wet basis). Determine the amount of general waste incinerated based on records of treatment, etc. Consider the weight of all general waste, including waste of biological origin, incinerated as the amount of general waste incinerated.



2)	Incineration of industrial waste

(1)	Outline of activity and pattern of emission

Incineration of industrial waste* in incineration facilities emits CH4.


* Calculate emissions from the following types of industrial waste:

	Sludge

	Waste oil (including specially controlled industrial waste)




(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of industrial waste incinerated by CH4 emissions per unit amount of incineration by industrial waste type.


	CH4 emissions (tCH4) = amount of industrial waste incinerated (t)
× CH4 emissions per unit amount of incineration (tCH4/t)
    (Calculate by industrial waste type)




(3)	Emission factors

The emission factors for different industrial waste types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Industrial waste type
	Emission factor

	
	
	
	

	
	
	
	

	1
	Sludge
	0.0000097
	tCH4/t

	
	
	
	

	2
	Waste oil
	0.00000056
	tCH4/t

	
	
	
	



(Reference)

The set values were found by calculating factors using data given in various documents including the "Committee for Greenhouse Gas Emissions Estimation Methods" (2000) by the Ministry of the Environment (refer to the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment) based on the method for calculating aspiration correction emission factors given in the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2002" (2002) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment, and then calculating the weighted average of the factors based on the amounts of industrial waste of different types incinerated in different facilities.


(4)	Active mass

The active mass is the amount of industrial waste incinerated (on a wet basis). Determine the amounts of industrial waste of different types incinerated based on records of treatment, etc. If sludge is dried before it is incinerated, consider the amount of sludge after drying as the active mass (If it is not dried, consider the amount of sludge after dewatering as the active mass). For waste oil containing water, deduct the water content in calculating the active mass.


Emissions from incineration of industrial waste not listed in (1) are not reportable under the Systems for Calculation, Reporting and Public Disclosure of Greenhouse Gas Emission.
3)	Incineration of waste or use of waste to make products in industrial furnaces, etc.

(1)	Outline of activity and pattern of emission

Incineration of waste (waste rubber tires or waste plastics (other than waste rubber tires)) or use of such waste to make products in industrial furnaces, etc. (facilities where waste is used to make products) emits CH4.

Waste rubber tires and waste plastics include both general waste and industrial waste.


(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of waste incinerated or used to make products by CH4 emissions per unit amount of incineration or use by furnace type and waste type.


	CH4 emissions (tCH4)

= amount of waste incinerated or used to make products (t)
× CH4 emissions per unit amount of incineration or use (tCH4/t)
   (Calculate by furnace type and waste type)



(3)	Emission factors

The emission factors for different furnace types and different waste types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Furnace and waste types
	Emission factor
	

	
	
	
	

	1
	Incineration of waste rubber tires or their use to make products in cement firing furnaces
	0.00025
	 tCH4/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	2
	Incineration of waste plastics (other than waste rubber tires) or their use to make products in cement firing furnaces
	0.00036
	 tCH4/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	3
	Incineration of waste rubber tires or their use to make products in other industrial furnaces, etc. (other than boilers)
	0.00025
	 tCH4/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	4
	Incineration of waste plastics (other than waste rubber tires) or their use to make products in other industrial furnaces, etc. (other than boilers)
	0.00036
	 tCH4/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



(Reference)

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific values of different waste types (based on the calorific values of different energy sources (list of reference values) in the "General Energy Statistics of Japan" by the Agency for Natural Resources and Energy).

(4)	Active mass

The active mass is the amount of waste incinerated or the amount of waste used to make products. Determine the amount of waste incinerated or used (on a wet basis) by furnace type and waste type based on records of treatment, records of use, etc.

Emissions from incineration of waste not listed in (3) or their use to make products in furnaces listed in (3) are not reportable under the Systems for Calculation, Reporting and Public Disclosure of Greenhouse Gas Emission.

4)	Use of waste derived fuel in industrial furnaces, etc.

(1)	Outline of activity and pattern of emission

Use of waste derived fuel* in industrial furnaces, etc. emits CH4.


* Types of waste derived fuel


	Refuse derived fuel (RPF: those comprised mainly of used paper or waste plastics)

	Refuse derived fuel (RDF: other than RPF and RDF comprised entirely of plant/animal derived waste)




(2)	Calculation formula

Calculate CH4 emissions by multiplying the amount of waste derived fuel used by CH4 emissions per unit amount of use by furnace type and waste derived fuel type.


	CH4 emissions (tCH4) = amount of waste derived fuel used (t)
× CH4 emissions per unit amount of use (tCH4/t)
 (Calculate by furnace type and waste derived fuel type)



(3)	Emission factors

The emission factors for different furnace types and different waste derived fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Furnace and waste derived fuel types
	Emission factor
	

	
	
	
	
	

	
	
	
	
	

	1
	Use of refuse derived fuel (RPF) in cement firing furnaces
	0.00035
	tCH4/t
	

	
	
	
	
	

	2
	Use of refuse derived fuel (RDF) in cement firing furnaces
	0.00022
	tCH4/t
	

	
	
	
	
	

	3
	Use of refuse derived fuel (RPF) in other industrial furnaces (other than boilers)
	0.00035
	tCH4/t
	

	
	
	
	
	

	
	
	
	
	

	4
	Use of refuse derived fuel (RDF) in other industrial furnaces (other than boilers)
	0.00022
	tCH4/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


(Reference)				
	The emission factors in this table are based on the following:			

<<No.1 and 3>>

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific value of RPF (based on the standard calorific values given in "Results of Review on Standard Calorific Values Applied in and after 2005 and the Revised Values" by the Agency for Natural Resources and Energy).

<<No.2 and 4>>

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific value of RDF (based on the calorific values of different energy sources (list of reference values) in the "General Energy Statistics of Japan" by the Agency for Natural Resources and Energy).

(4)	Active mass

The active mass is the amount of waste derived fuel used (on a wet basis). Determine the amount of waste derived fuel used by furnace type and waste derived fuel type based on records of use, etc.

3.4	Dinitrogen monoxide (N2O)

3.4.1	Use of fuel in facilities and machines/appliances for fuel combustion

(1)	Outline of activity and pattern of emission

Fuel combustion brings about a reaction between nitrogen containing volatile components in the fuel and nitrogen monoxide generated by the combustion, emitting N2O. Thus, use of a fuel with a higher nitrogen content generates more N2O. Since emissions depend on the combustion conditions, different emission factors are specified for different types of facilities and machines/appliances (facilities, etc.) and different fuel types. A chart of gas emissions to be calculated for different types of facilities and machines/appliances (facilities, etc.) and different fuel types is given in page II-79 for reference. A brief description of typical facilities is given in page II-82 for reference. As shown in the chart and the list of emission factors in (3), emissions from transportation facilities are not to be calculated.


(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of fuel used by the calorific value per unit amount of use and CH4 emissions per unit calorific value by facility type and fuel type.


	N2O emissions (tN2O)
= amount of fuel used (t, kl, 1,000 Nm3)

× Unit calorific value (GJ/t, GJ/kl, GJ/1,000 Nm3)

× emissions per unit calorific value (tN2O/GJ) (Calculate by facility type and fuel type)



(3)	Emission factors

The Unit calorific value are as listed in 3.3.1 (3) (pages II-75 to 76).

The emission factors for different facility types and different fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Facility type
	Fuel type
	Emission factor
	

	
	
	
	
	

	1
	Atmospheric fluidized bed boiler
	Solid fuel
	0.000054
	tN2O/GJ
	

	
	
	
	
	
	

	2
	Pressurized fluidized bed boiler
	Solid fuel
	0.0000050
	tN2O/GJ
	

	
	
	
	
	
	

	3
	Boilers (other than fluidized bed boilers)
	Solid fuel
	0.00000058
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Fuel oil B and C, crude oil
	0.000000017
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	4
	Gas heating furnace
	Liquid fuel, gas fuel
	0.00000000069
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	5
	Roasting furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	6
	Sintering furnace (for iron and steel, non-ferrous metal (other than copper, lead, and zinc), and inorganic chemical industry products)
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	7
	Calcining furnace (for iron and steel, non-ferrous metal, and inorganic chemical industry products)
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	0.0000010
	tN2O/GJ
	

	
	
	Liquid fuel
	
	
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	8
	Pellet firing furnace (for iron and steel, non-ferrous metal, and inorganic chemical industry products)
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	0.0000010
	tN2O/GJ
	

	
	
	Liquid fuel
	
	
	

	
	
	
	
	
	

	
	
	
	0.00000014
	tN2O/GJ
	

	
	
	Gas fuel
	
	
	

	
	
	
	
	
	

	9
	Metal melting furnace (for refining and casting metal other than copper, lead, and zinc)
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	10
	Metal forging furnace
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	11
	Heating furnace for metal rolling
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	12
	Metal heat treatment furnace
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	13
	Petroleum heating furnace
	Liquid fuel, gas fuel
	0.00000000069
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	14
	Catalyst regeneration tower
	Solid fuel
	0.0000072
	tN2O/GJ
	

	
	
	
	
	
	

	15
	Cement firing furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	16
	Brick firing furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	17
	Dolomite firing furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	18
	Lime firing furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	19
	Carbon firing furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	20
	Ceramic firing furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	21
	Other firing furnaces
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	22
	Glass melting furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	23
	Other melting furnaces
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	24
	Reacting furnace (for inorganic chemical industry products and foodstuffs)
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	25
	Direct heating furnace (for inorganic chemical industry products and foodstuffs)
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	26
	Cement raw material drying furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	27
	Brick raw material drying furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	28
	Aggregate drying furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	29
	Mold drying furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	30
	Detergent drying furnace
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	31
	Other drying furnaces
	Solid fuel
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	32
	Sintering furnace (for copper, lead, and zinc)
	Steam coal and coke
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	33
	Smelting furnace (for copper, lead, and zinc)
	Steam coal and coke
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	34
	Melting furnace (for copper, lead, and zinc)
	Steam coal and coke
	0.00000066
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Liquid fuel
	0.0000010
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Gas fuel
	0.00000014
	tN2O/GJ
	

	
	
	
	
	
	

	35
	Gas engine (other than those used in aircraft or ships)
	Liquid fuel, gas fuel
	0.000000078
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	36
	Diesel engine (other than those used in vehicles, rail vehicles, or ships)
	Liquid fuel, gas fuel
	0.0000017
	tN2O/GJ
	

	37
	Gas engine (other than those used in aircraft, vehicles, or ships)
	Liquid fuel, gas fuel
	0.00000062
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	38
	Gasoline engine (other than those used in aircraft, vehicles, or ships)
	Liquid fuel, gas fuel
	0.00000062
	tN2O/GJ
	

	
	
	
	
	
	

	39
	Cooking stove, water heater, and stove for business use and other machines/appliances used by business operators for business activities
	Steam coal, coal briquette or charcoal briquette
	0.0000013
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Kerosene
	0.00000057
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	LPG, city gas
	0.000000090
	tN2O/GJ
	

	
	
	
	
	
	

	
	
	
	
	
	



* Facilities in this table do not include waste incineration facilities.

(Reference)

The emission factors in this table are based on the following:

<<No. 1 to 38>>

The emission factors in this table are based on the "Report of the Subcommittee on Energy and Industrial Processes – Results of Review on Greenhouse Gas Emissions Estimation (Draft) - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment.

Emission factor = (1. measured concentration × (2. theoretical gas emissions + (3. air ratio -1)  4. theoretical amount of air) × molecular weight / 22.4 / 5. higher calorific value) – (6. environmental concentration × air ratio × theoretical amount of air × molecular weight / 22.4 / higher calorific value)

Sources:	1., 3. and 6.:	Surveys on emission factors for greenhouse gas emissions from fixed sources by local governments, etc.
	2. and 4.:	Standard values in the General Survey of the Emissions of Air Pollutants
	5.:	Standard values in the General Survey of the Emissions of Air Pollutants and General Energy Statistics of Japan

<<No. 39>>

1. Emission factor per unit lower calorific value  2. higher calorific value equivalent factor

Source: 	1.	Values in p1.35, Table 1-8 in the Revised 1996 IPCC Guidelines, Reference Manual
	2.	Values set by the Greenhouse Gas Inventory Office of Japan (kerosene and coal: 0.95, LPG and city gas: 0.9)

(4)	Active mass

The active mass is the amount of fuel used in each type of facilities, etc. Determine the active mass based on the used amount of raw fuel in facilities generating smoke based on the Air Pollution Control Act, records of business activities, etc.

If it is difficult to determine in detail the amount of fuel used in "cooking stove, water heater, and stove for business use and other machines/appliances used by business operators for business activities," estimate the amount by multiplying the amount of fuel used per hour by the estimated number of operating hours or by other means. In this case, it is acceptable to calculate the amount of fuel used to only one significant figure.

Emissions from use of fuel in a furnace not listed in this table are not reportable under the Systems for Calculation, Reporting and Public Disclosure of Greenhouse Gas Emission.




3.4.2	Testing on the properties of crude oil or natural gas

(1)	Outline of activity and pattern of emission

Conducting an analysis with a combustion reaction in testing on the properties of production test oil/gas conducted after drilling for crude oil or natural gas production brings about the same reaction as in 3.4.1 and emits N2O to the atmosphere.


(2)	Calculation formula

Calculate N2O emissions by multiplying the number of wells in which testing on properties was conducted by emissions per unit number of wells tested.


	N2O emissions (tN2O) = number of wells in which testing on properties was conducted (number of wells)

× emissions per unit number of wells tested (tN2O /number of wells)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Testing on the properties of crude oil or natural gas
	0.000068 tN2O/number of wells

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Wells->Testing" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the number of wells in which testing on properties was conducted. Consider the number of wells in which testing on properties was conducted as the active mass regardless of whether the testing is for production of crude oil or of natural gas.









3.4.3	Production of crude oil or natural gas

1)	Incineration of associated gas in production of crude oil (other than condensate)

(1)	Outline of activity and pattern of emission

When crude oil (other than condensate) is produced and associated gas is incinerated in the production well, N2O is emitted to the atmosphere.


(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of crude oil produced by emissions per unit production.


	N2O emissions (tN2O) = amount of crude oil produced (kl) × emissions per unit production (tN2O/kl)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Calculate emissions from the following emission activity only when associated gas is incinerated in the production well:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Incineration of associated gas in production of crude oil
	0.00000064 tN2O/kl

	
	
	



(Reference)

The emission factor in this table is based on the default value for "Oil Production->Conventional Oil-> Flaring" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the amount of crude oil (other than condensate) produced (amount at the time of shipment). Determine the active mass according to the Current Production Statistics Survey.




2)	Incineration of associated gas in production of natural gas

(1)	Outline of activity and pattern of emission

When natural gas is produced and associated gas is incinerated in the facilities in the production well or processing facilities, N2O is emitted to the atmosphere.


(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of natural gas produced by emissions per unit production by activity type.


	N2O emissions (tN2O) = amount of natural gas produced (Nm3)
× emissions per unit production (tN2O/Nm3) (Calculate by activity type)



(3)	Emission factors

The emission factors for different activity types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below. Calculate emissions from No. 1 and No. 2 only when associated gas is incinerated during extraction or during processing. When the both activities of No.1 and No. 2 are carried out, calculate emissions as a whole by using the emission factor in No. 3.

	No.
	Activity type
	Emission factor
	

	
	
	
	

	1
	Incineration of associated gas only during extraction of natural gas
	0.000000000021 tN2O/Nm3
	

	
	
	
	

	2
	Incineration of associated gas only during processing of natural gas
	0.000000000025 tN2O/Nm3
	

	
	
	
	

	3
	Incineration of associated gas during extraction and processing of natural gas
	0.000000000046 tN2O/Nm3
	

	
	
	
	

	
	
	
	

	
	
	
	



(Reference)

The emission factors in this table are based on the default values for "Gas Production->All-> Flaring" and "Gas Processing->Sweet Gas Plant->Flaring" in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the amount of natural gas produced. Determine the active mass according to the Current Production Statistics Survey.


Convert to the amount under normal conditions or at a temperature of 0°C and a pressure of 1 atm. For the formula for conversion, refer to 3.1.1 (4) (page II-28).





3.4.4	Production of adipic acid and other chemical products

1)	Emission from production of adipic acid

(1)	Outline of activity and pattern of emission

In the process of producing adipic acid (C6H10O4), a chemical reaction occurs between cyclohexanone ((CH2)5CO), cyclohexanol ((CH2)5CHOH), and nitric acid (HNO3), emitting N2O.


[Chemical reaction formula]

(CH2)5CO +	(CH2)5CHOH	+ wHNO3

Cyclohexanone	Cyclohexanol	Nitric acid
→	11 HOOC(CH2)4COOH + xN2O + yH2O
Adipic acid

(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of adipic acid produced by emissions per unit production.


	N2O emissions (tN2O) = amount of adipic acid produced (t) × emissions per unit production (tN2O/t)




(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of adipic acid
	0.28 tN2O/t

	
	
	



(Reference)

The emission factor in this table was set based on actual measurements provided by business operators according to the method given in the IPCC Good Practice Guidance (GPG 2000).


(4)	Active mass

The active mass is the amount of adipic acid produced. Determine the active mass based on records of business activities, etc.


(5)	Remarks

In Japan, N2O is put through a decomposition process. Thus, emissions can be calculated by multiplying the amount of adipic acid produced by the emission factor calculated by the following formula, which takes the decomposition rate into account.



	Emission factor = N2O emission factor (0.28 tN2O/t)
× (1 – N2O decomposition rate × utilization rate of the decomposer)






2)	Emission from production of nitric acid

(1)	Outline of activity and pattern of emission

In the process of producing nitric acid (the Ostwald process), nitrogen monoxide (NO) made by air oxidation of ammonia (NH3) is changed into nitrogen dioxide (NO2) in the air and NO2 is dissolved in water to produce nitric acid (HNO3). In this process, N2O is emitted.

Also in the process of air oxidation of NH3, N2O is emitted.


[Chemical reaction formula]

4NH35O2 → 4NO6H2O

2NOO2 → 2NO2

3NO2H2O → 2HNO3NO


(2)	Calculation formula

Calculate N2O by multiplying the amount of nitric acid produced by emissions per unit production.


	N2O emissions (tN2O) = amount of nitric acid produced (t) × emissions per unit production (tN2O/t)



(3)	Emission factor

The emission factor is specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Emission activity
	Emission factor

	
	
	

	1
	Production of nitric acid
	0.0032 tN2O/t

	
	
	



(Reference)

The emission factor in this table was set by calculating the weighted average based on actual measurements provided by 10 factory operators across the country according to the method given in the IPCC Good Practice Guidance (GPG 2000). 


(4)	Active mass

The active mass is the amount of nitric acid produced. Determine the active mass based on records of business activities, etc.
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3.4.12	Incineration of waste or use of waste to make products/use of waste derived fuel

For this activity category, calculate emissions from the following 4 activity types:

	
	Activity subject to calculation

	1)	Incineration of general waste
	-	Incineration of general waste*1 in general waste incineration facilities (other than industrial furnaces, etc.)

	2)	Incineration of waste or use of waste to make products in industrial furnaces, etc.
	-	Incineration of waste*2 in industrial furnaces, etc. (facilities where waste is used to make products)
-	Use of waste*2 to make products in industrial furnaces, etc. (facilities where waste is used to make products)

	3)	Incineration of waste (other than 1) and 2))
	-	Incineration of industrial waste*3 in industrial waste incineration facilities (other than industrial furnaces, etc.)
-	Incineration of general waste*1 in general waste incineration facilities (other than facilities in 1) and industrial furnaces, etc.)

	4)	Use of waste derived fuel in industrial furnaces, etc.
	-	Use of waste derived fuel in industrial furnaces, etc. (facilities where fuel is used for combustion)



*1	Categorize incineration of general waste as follows: if mainly household general waste is collected and incinerated all at once by municipalities, categorize such incineration of general waste as "1) Incineration of general waste," and if general waste from business activities is collected and incinerated by municipalities or other licensed waste disposal operators by waste type, categorize such incineration of general waste as "3) Incineration of waste." Calculate emissions from these types of incineration of general waste in the respective categories.
*2	Waste oil, waste rubber tires, and waste plastics (other than waste rubber tires)
*3	Sewage sludge, sludge (other than sewage sludge), waste oil, waste rubber tires, waste plastics (other than waste rubber tires), paper waste or wood waste, textile waste, animal and plant residues or livestock carcasses, and refuse derived fuel


The scope of incineration is the same as defined in "3.2.17 Incineration of waste or use of waste to make products" for non-energy-related carbon dioxide (Refer to page II-64).










1)	Incineration of general waste

(1)	Outline of activity and pattern of emission

Incineration of general waste in general waste incineration facilities* emits N2O.

* General waste incineration facilities are classified into the following types:


	Continuous combustion type incineration facilities

	Quasi-continuous combustion type incineration facilities

	Batch combustion type incineration facilities




Calculate emissions from incineration of general waste in industrial furnaces, etc. licensed as general waste incineration facilities in the category of "2) Incineration of waste or use of waste to make products in industrial furnaces, etc."


(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of general waste incinerated by N2O emissions per unit amount of incineration by facility type.


	N2O emissions (tN2O) = amount of general waste incinerated (t)
× N2O emissions per unit amount of incineration (tN2O/t)
 (Calculate by facility type)



(3)	Emission factors

The emission factors for different facility types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Facility type
	Emission factor

	
	
	
	

	
	
	
	

	1
	Continuous combustion type incineration facilities
	0.0000567
	tN2O/t

	
	
	
	

	2
	Quasi-continuous combustion type incineration facilities
	0.0000539
	tN2O/t

	
	
	
	

	3
	Batch combustion type incineration facilities
	0.0000724
	tN2O/t

	
	
	
	



(Reference)

The emission factors in this table were set by calculating factors using actual measurements given in various documents (refer to the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment) based on the method for calculating aspiration correction emission factors given in the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2002" (2002) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment, and then calculating the weighted average of the factors based on the amounts of waste incinerated in different incineration facility types/furnace types (actual amounts based on "Waste Disposal in Japan" by the Ministry of the Environment).

(4)	Active mass

The active mass is the amount of general waste incinerated (on a wet basis). Determine the amount of general waste incinerated based on records of treatment, etc. Consider the weight of all general waste, including waste of biological origin, incinerated as the amount of general waste incinerated.



2)	Incineration of waste or use of waste to make products in industrial furnaces, etc.

(1)	Outline of activity and pattern of emission

Incineration of waste (waste oil (including specially controlled industrial waste), waste rubber tires, or waste plastics (other than waste rubber tires)) or use of such waste to make products in industrial furnaces, etc. emits N2O.

(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of waste incinerated or used to make products by N2O emissions per unit amount of incineration or use by furnace type and waste type.


	N2O emissions (tN2O)
= amount of waste incinerated or used to make products (t)
× N2O emissions per unit amount of incineration or use (tN2O/t)
 (Calculate by furnace type and waste type)



(3)	Emission factors

The emission factors for different furnace types and different waste types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Furnace and waste types
	Emission factor
	

	
	
	
	
	

	
	
	
	
	

	1
	Incineration of waste tires or use of waste tires to make products in atmospheric fluidized bed boilers
	0.0011
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	2
	Incineration of waste plastics (other than waste tires) or use of such waste plastics to make products in atmospheric fluidized bed boilers
	0.0016
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	3
	Incineration of waste tires or use of waste tires to make products in boilers
	0.000012
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	4
	Incineration of waste plastics (other than waste tires) or use of such waste plastics to make products in boilers
	0.000017
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	5
	Incineration of waste oil or use of waste oil to make products in cement firing furnaces
	0.000046
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	6
	Incineration of waste tires or use of waste tires to make products in cement firing furnaces
	0.000014
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	7
	Incineration of waste plastics (other than waste tires) or use of such waste plastics to make products in cement firing furnaces
	0.000019
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	8
	Incineration of waste oil or use of waste oil to make products in other industrial furnaces
	0.000046
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	9
	Incineration of waste tires or use of waste tires to make products in other industrial furnaces
	0.000014
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	10
	
	
	
	

	
	Incineration of waste plastics (other than waste tires) or use of such waste plastics to make products in other industrial furnaces
	0.000019
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



(Reference)

The emission factors in this table are based on the following:

<<No.1 to 4, 6, 7, 9, and 10>>>

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific values of different waste types (based on the calorific values of different energy sources (list of reference values) in the "General Energy Statistics of Japan" by the Agency for Natural Resources and Energy).


<<No.5 and 8>>

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific value of waste oil (based on the calorific value of recycled oil in the "General Energy Statistics of Japan" by the Agency for Natural Resources and Energy (The calorific value of lubricant was substituted for the calorific value of recycled oil). The volume based value was converted to the weight equivalent using a specific gravity of 0.9 (based on "Waste Handbook" edited by the Japan Society of Waste Management)).


(4)	Active mass

The active mass is the amount of waste incinerated or the amount of waste used to make products. Determine the amount of waste incinerated or used (on a wet basis) by furnace type and waste type based on records of treatment, records of use, etc. For waste oil containing water, deduct the water content in calculating the active mass.

Emissions from incineration of waste not listed in (3) or their use to make products in furnaces listed in (3) are not reportable under the Systems for Calculation, Reporting and Public Disclosure of Greenhouse Gas Emission.








3)	Incineration of waste (other than 1) and 2))

(1)	Outline of activity and pattern of emission

Incineration of waste* in incineration facilities emits N2O.

* Calculate emissions from the following types of waste:


	Sewage sludge
	Sewage sludge dewatered after the addition of a polymer coagulant
	(1)	Sewage sludge incinerated at a standard combustion temperature in fluidized bed furnaces

	
	
	

	
	
	(2)	Sewage sludge incinerated at a high combustion temperature (an annual average maximum furnace combustion temperature of over 850°C) in fluidized bed furnaces

	
	
	

	
	
	(3)	Sewage sludge incinerated in multistage furnaces

	
	(4)	Sewage sludge dewatered after the addition of a lime-based coagulant

	
	Sewage sludge other than (1) to (4)

	Sludge (other than sewage sludge)

	Waste oil (including specially controlled industrial waste)

	Waste rubber tires

	Waste plastics (other than waste rubber tires)

	Paper waste or wood waste

	Textile waste

	Animal and plant residues or livestock carcasses

	Refuse derived fuel
	RPF (those comprised mainly of used paper or waste plastics)

	
	RDF (other than RPF)





(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of waste incinerated by N2O emissions per unit amount of incineration by waste type.


	N2O emissions (tN2O) = amount of waste incinerated (t)
× N2O emissions per unit amount of incineration (tN2O/t)
 (Calculate by waste type)



(3)	Emission factors

The emission factors for different industrial waste types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Waste type
	Emission factor
	

	
	
	
	

	
	
	
	
	

	1
	Incineration of sewage sludge (sewage sludge dewatered after the addition of a polymer coagulant) in fluidized bed furnaces (at a standard combustion temperature)
	0.00151
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	2
	Incineration of sewage sludge (sewage sludge dewatered after the addition of a polymer coagulant) in fluidized bed furnaces (at a high combustion temperature)
	0.000645
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	3
	Incineration of sewage sludge (sewage sludge dewatered after the addition of a polymer coagulant) in multistage furnaces
	0.000882
	tN2O/t
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	4
	Incineration of sewage sludge (sewage sludge dewatered after the addition of a lime-based coagulant)
	0.000294
	tN2O/t
	

	
	
	
	
	

	5
	Incineration of sewage sludge (other than 1 to 4)
	0.000882
	tN2O/t
	

	
	
	
	
	

	6
	Incineration of sludge (other than sewage sludge)
	0.00045
	tN2O/t
	

	
	
	
	
	

	7
	Incineration of waste oil
	0.0000098
	tN2O/t
	

	
	
	
	
	

	8
	Incineration of waste rubber tires
	0.00017
	tN2O/t

	
	
	
	

	9
	Incineration of waste plastics (other than waste rubber tires)
	0.00017
	tN2O/t

	
	
	
	

	10
	Incineration of paper waste or wood waste
	0.000010
	tN2O/t

	
	
	
	

	11
	Incineration of textile waste
	0.000010
	tN2O/t

	
	
	
	

	12
	Incineration of animal and plant residues or livestock carcasses
	0.000010
	tN2O/t

	
	
	
	

	13
	Incineration of refuse derived fuel (RDF)
	0.00017
	tN2O/t

	
	
	
	

	14
	Incineration of refuse derived fuel (RPF)
	0.00017
	tN2O/t

	
	
	
	



(Reference)

The emission factors in this table are based on the following:

<<No.1 to 7, 9, and 10>>

The set values were found by calculating factors using data given in various documents including the "Committee for Greenhouse Gas Emissions Estimation Methods" (2000) by the Ministry of the Environment (refer to the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2005" (2006) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment) based on the method for calculating aspiration correction emission factors given in the "Report of the Subcommittee on Waste - Committee for Greenhouse Gas Emissions Estimation Methods in 2002" (2002) by the Committee for Greenhouse Gas Emissions Estimation Methods of the Ministry of the Environment, and then calculating the weighted average of the factors based on the amounts of waste of different types incinerated in different facilities.

<<No.8, 13, and 14>>

The N2O emission factor for waste plastics (No.9), which are considered to have relatively similar properties, was set.

<<No.11 and 12>>

The N2O emission factor for paper waste or wood waste (No. 10), which is considered to have relatively similar properties, was set.


(4)	Active mass

The active mass is the amount of waste incinerated (on a wet basis). Determine the amounts of waste of different types incinerated based on records of treatment, etc.

If sewage sludge is dried before it is incinerated, consider the amount of sludge after drying as the active mass (If it is not dried, consider the amount of sludge after dewatering as the active mass). For waste oil containing water, deduct the water content in calculating the active mass.







4)	Use of waste derived fuel in industrial furnaces, etc.

(1)	Outline of activity and pattern of emission

Use of waste derived fuel* in industrial furnaces, etc. emits N2O.

* Types of waste derived fuel


	Refuse derived fuel (RPF: those comprised mainly of used paper or waste plastics)

	Refuse derived fuel (RDF: other than RPF and RDF comprised entirely of plant/animal derived waste)



(2)	Calculation formula

Calculate N2O emissions by multiplying the amount of waste derived fuel used by N2O emissions per unit amount of use by furnace type and waste derived fuel type.


	N2O emissions (tN2O) = amount of waste derived fuel used (t)
× N2O emissions per unit amount of use (tN2O/t)
 (Calculate by furnace type and waste derived fuel type)



(3)	Emission factors

The emission factors for different furnace types and different waste derived fuel types are specified by the Ministerial Ordinance Concerning the Calculation of GHG Emissions from Business Activities of Specified Emitters as listed below:

	No.
	Furnace and waste derived fuel types
	Emission factor

	
	
	
	

	
	
	
	

	1
	Use of refuse derived fuel (RPF) in atmospheric fluidized bed boilers
	0.0016
	tN2O/t

	
	
	
	

	2
	Use of refuse derived fuel (RDF) in atmospheric fluidized bed boilers
	0.00097
	tN2O/t

	
	
	
	

	3
	Use of refuse derived fuel (RPF) in boilers
	0.000017
	tN2O/t

	
	
	
	

	4
	Use of refuse derived fuel (RDF) in boilers
	0.000010
	tN2O/t

	
	
	
	

	5
	Use of refuse derived fuel (RPF) in cement firing furnaces
	0.000019
	tN2O/t

	
	
	
	

	6
	Use of refuse derived fuel (RDF) in cement firing furnaces
	0.000012
	tN2O/t

	
	
	
	

	7
	Use of refuse derived fuel (RPF) in other industrial furnaces
	0.000019
	tN2O/t

	
	
	
	

	8
	Use of refuse derived fuel (RDF) in other industrial furnaces
	0.000012
	tN2O/t

	
	
	
	



(Reference)

The emission factors in this table are based on the following:

<<No.1, 3, 5, and 7>>

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific value of RPF (based on "Results of Review on Standard Calorific Values Applied in and after 2005 and the Revised Values" by the Agency for Natural Resources and Energy).

<<No.2, 4, 6, and 8>>

The set values were found by converting the emissions per unit amount of heat (after aspiration correction) for different furnace types in the activity type of "Use of fuel in facilities and machines/appliances for fuel combustion" to their weight equivalents based on the calorific value of RDF (based on the calorific values of different energy sources (list of reference values) in the "General Energy Statistics of Japan" by the Agency for Natural Resources and Energy).

(4)	Active mass

The active mass is the amount of waste derived fuel used (on a wet basis). Determine the amount of waste derived fuel used by furnace type and waste derived fuel type based on records of use, etc.
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