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Compilation illustration 

 

1. Compilation purpose and signification  

In order to achieve the goal defined by China in the “Enhanced actions on Climate 
Change-China's Intended Nationally Determined Contributions”: to achieve the peaking 
of carbon dioxide emissions around 2030 and making best efforts to peak early; to 
lower carbon dioxide (CO2) emissions per unit of GDP by 60% to 65% from the 2005 
level; increasing the share of non-fossil fuels in primary energy consumption to around 
20%; and  to increase the forest stock volume by around 4.5 billion cubic meters on 
the 2005 level, China keeps making efforts in the waste management field. It will 
continue increasing the capacity for harmless treatment of domestic waste, improving 
the operation and management level, expanding the services scope, speeding up the 
marketization process of waste collection and transportation, promoting waste 
management source classification, raising the level of resource utilization as well as 
implementing other measures to achieve the reduction of greenhouse gas (GHG) 
emissions. 

On January 30, 2018, the “China Integrated Waste Management NAMA Project” 
(hereinafter referred to as “NAMA Project”), jointly implemented by Deutsche 
Gesellschaft für Internationale Zusammenarbeit (GIZ) and China Association of Urban 
Environmental Sanitation (CAUES), was successfully launched in Beijing. The project 
aims to reduce GHG emissions from China's municipal solid waste (MSW) treatment, 
promote the transformation and development of waste management sector, and 
establish a sustainable low-carbon integrated waste management (IWM) system. In 
August 2018, five demonstration municipalities were selected, namely Suzhou, Xi'an, 
Tai’an, Lanzhou and Bengbu, to implement the IWM approach. The project will also 
support the municipalities in improving the evaluation indicators for MSW and 
establishing the database of low-carbon solutions to ultimately contribute to China's 
climate change mitigation efforts. 

In order to quantify the emission reductions fostered by the implementation of the 
NAMA Project in the demonstration municipalities, GIZ commissioned the consulting 
consortium, consisting of SinoCarbon Innovation & Investment Co, Ltd., China Urban 
Construction Design & Research Institute CO., Ltd. and China Environmental Resources 
Technology Co., to develop the GHG emission reductions monitoring, reporting and 
verification model (referred to as “MRV model”) , which covers the whole MSW 
management process. The model is used to guide the baseline study on GHG emissions, 
and subsequent monitoring and evaluation of GHG emission reductions achieved 
through establishment of IWM. The model will also be used to assess the GHG emission 
reduction potential of the waste sector in China, and evaluate its contribution to 
China’s intended nationally determined contributions (INDCs), as well as the 
contribution of China’s waste sector to global GHG emission reductions. 

2. Compilation process 

The compilation of the MRV model draws on the domestic and international research 
results and practical experience on GHG emission accounting, methodologies and tools 
of Clean Development Mechanism (CDM) and China Certified Emission Reductions 



 

(CCER) projects in the waste sector, and mainly refers to the following normative 
documents: 

- 2006 IPCC Guidelines for National Greenhouse Gas Inventories  
- Guidelines for Provincial Greenhouse Gas Inventories 
- Guidelines for accounting methods and reporting of greenhouse gas emissions 

by enterprises in other industries of Chinese industry 
- CDM/CCER Methodology ACM022/CM-072-V01: Alternative waste treatment 

process 
- CDM/CCER Methodology ACM0001/CM-077-V01: Consolidated baseline and 

monitoring methodology for landfill gas project activities 
- CDM Tool: Project emissions from flaring 
- CDM Tool: Project and leakage emissions from anaerobic digesters 
- CDM Tool: Project and leakage emissions from composting 

In addition, the project team conducted on-site investigation on the status of waste 
management and on the proposed emission reduction measures in the demonstration 
municipalities. Based on the literature research and on-site investigation results, the 
MRV model was completed. The model strives to be scientific, complete, normative 
and operable in the accounting methods. During the compilation process, the 
compilation team got strong support from GIZ, CAUES and the waste management 
authorities of the demonstration municipalities.  

3. Main content 

The content of the MRV model includes the applicable scope, accounting boundary, 
emission sources, emission reduction calculation, data and parameters monitored as 
well as data and parameters not monitored. Meanwhile, related terms and definitions 
as well as schematic diagrams on emission sources are listed in the annex. The 
emission sources in this model include emissions from waste treatment processes, 
and emission reductions from waste transportation and recycling. The GHGs included 
are CO2, CH4 and N2O. For those emissions with high monitoring costs, large uncertainty 
and small contribution (e.g. the ratio of emissions to total emissions or the ratio of 
emission reductions to total emission reductions does not exceed 1%), the emission 
sources cannot be considered. 

4. Other instructions 

This model proposes the scope of application and emission reduction calculation 
method based on the planned emission reduction projects of the demonstration 
municipalities, including the projects to be completed under the NAMA project. In 
addition, in the course of development of IWM systems, NAMA project experts may 
provide further technical recommendations to the municipalities. The MRV model will 
then be updated accordingly in order to consider the corresponding GHG emission 
reductions achieved in the period of the NAMA project implementation.   
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1 Scope of application 

The MSW management process generally includes waste classification, collection and 
transportation, treatment/disposal and recycling. It is impossible to calculate the 
emission reductions from classification since it is directly involved in the 
treatment/disposal and recycling processes. Thus, this MRV model is applied for 
calculating emission reductions for waste collection and transportation, 
treatment/disposal and recycling. Application scope for each step can be seen in 
Section 1.1~1.3. 

1.1 Applicability on optimization measures for waste collection and transportation 

system 

The optimization measures for waste collection and transportation system in this 
model include the following two categories: 

(1) Optimization of collection and transportation route: measures are implemented that 
shorten the total transportation distance or reduce the total consumption of fossil 
fuels (e.g. set-up of transfer stations turns direct waste transportation into the 
transfer transportation etc.).  

(2) Energy replacement for transportation vehicles: electric vehicles replace 
gasoline/diesel vehicles as well as biodiesel replaces diesel to reduce the 
consumption of fossil fuels. 

The precondition for considering waste collection and transportation system in the 
MRV model is that the data is available, such as the transportation distance, quantities 
of waste collection and transportation, energy consumption of various types of 
transportation vehicles before and after the optimization of collection and 
transportation system. Considering the difficulty in obtaining the monitoring data for 
the optimization of waste collection and transportation, as well as given the fact that 
the default value cannot be determined at present, the model is not applicable to 
calculate emission reductions generated by the above category (1): optimization of the 
waste collection and transportation route. 

1.2 Applicability on waste treatment/disposal method 

This MRV model is applied to the project activities intended for handling raw MSW at 
newly-built, expanded or technically upgraded waste treatment facilities. Table 1-1 
shows one or multiple waste treatment/disposal methods included.  
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Table 1-1 Applicability conditions for different waste treatment/disposal methods 

Treatment/disposal 
method 

Applicable 
types of waste 

Products and their usage Waste by-
products 

Landfill MSW Landfill gas for flaring, 
electricity generation, 
heat generation 

Run-off waste 
water 

Incineration MSW Electricity generation, 
heat generation 

Run-off waste 
water 

Anaerobic 
digestion 

Restaurant/kitc
hen waste 

1) Biogas for flaring, 
electricity generation, 
heat generation, 
substitute for natural 
gas after purification 

2) Extracted crude oil to 
produce biodiesel  

Run-off waste 
water, 
digestate 

Composting Restaurant/kitc
hen waste, 
agricultural 
market waste 

Organic fertilizer Run-off waste 
water 
 

This MRV model is applicable to calculate emission reductions generated by the 
following project activities: 

(1) Newly-built or expanded projects (incineration plant, restaurant/kitchen waste 
treatment plant, agricultural market waste treatment station), including: 

a) Using other treatment/disposal methods to replace landfill and/or incineration. 

b) Using heat generated by an incineration plant or biogas produced by a 
restaurant/kitchen waste treatment plant for electricity and/or heat generation to 
replace the electricity supplied by a power grid and/or heat supplied by a heat network. 

c) Transporting purified biogas to natural gas network for gas supply. 

d) Producing biodiesel by extracting oil at a restaurant/kitchen waste treatment 
plant to replace diesel. 

e) Producing organic fertilizer by composting restaurant/kitchen waste, agricultural 
market waste etc. to replace chemical fertilizer. 

(2) Technical upgrade projects (landfill, incineration plant, restaurant/kitchen waste 
treatment plant), including:  

a) Installing landfill gas collection and storage system at an existing 
unmanaged/uncontrolled solid waste disposal site, the landfill gas captured and 
stored is used for flaring and/or for electricity generation. 

b) Substituting furnace/incineration technology at the incineration plant (e.g. grate 
furnace replacing circulating fluidized bed incinerator). 

c) Utilizing biogas generated by a restaurant/kitchen waste treatment plant for 
electricity generation instead of flaring. 

The following conditions have to be met in order to apply the MRV model for the MSW 
treatment project : 
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(1) Any run-off waste water is required to be treated within the project boundary. 

(2) The project does not reduce the amount of waste that would be recycled in the 
absence of the project activity. 

1.3 Applicability on recyclable waste types 

If the municipality implements waste classification and data on recyclable waste is 
available, including but not limited to the weight and recycling rate of each recyclable, 
the MRV model can be used to calculate the emission reductions generated by the 
increase in the recycle of waste paper, plastic, glass and scrap metal.  

The MRV model cannot be applied to the following cases: 

(1) Newly-built or expanded landfill site; 

(2) Treating/disposing old waste. 

2 Accounting boundary 

2.1 Geographic boundary 

Geographic boundary includes all areas (e.g. main city, suburban counties) covering 
the whole waste management process (MSW generation, collection and transportation, 
treatment/disposal and recycling). 

As for the projects supplying electricity to power grid, the boundary also includes 
power plants connected to the same power grid. As for the projects supplying heat, 
the boundary includes heat and power plants using fossil fuel, boiler and air heater 
connected to the same heat supply grid. 

2.2 Facility boundary 

Facility boundaries include:  

(1) Collection and transportation facilities: transportation vehicles and transfer 
stations involved in the transportation of the municipal waste from the area of 
generation (residential area, commercial office building, restaurant, supermarket etc.) 
to waste treatment facilities. 

(2) Treatment facilities: all kind of terminal treatment/disposal sites, including 
landfills, incineration plants, restaurant/kitchen waste treatment plants, agricultural 
market waste treatment stations etc. 

(3) Recycling facilities: recycling station, sorting centre and/or resource utilization 
industrial park, etc.. 

The facility boundaries for each MSW management process covered by the present 
MRV model are shown in Figure 2-1: 
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Figure 2-1: Facility boundary of MSW management 

3 Emission sources 

3.1 Emission sources from waste collection and transportation 

The sources of emissions reduced by energy substitution of waste collection and 
transportation vehicles are as follows: 

(1) Emission reductions from gasoline/diesel vehicles replaced by electric vehicles 

Electric vehicles instead of gasoline/diesel vehicles to transport the waste result in 
the reduction of GHG emissions from gasoline/diesel consumption. 

(2) Emission reductions from diesel vehicles replaced by biodiesel vehicles 

Waste collection and transportation vehicles use biodiesel instead of diesel reduce 
GHG emissions from diesel consumption. 

3.2 Emission sources from waste treatment/disposal 

Overall, GHG emissions in waste treatment are stemming from the treatment process 
itself, including the consumption of fossil fuels and electricity etc. The specific and 
detailed emission sources are as follows: 

(1) CH4 leakage emissions from landfill 

All or part of landfill gas is discharged due to the lack of waste landfill gas collection 
system or low efficiency of the collection system. This will lead to the leakage of CH4. 

(2) CH4 emissions from flaring  
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For the purpose of safety, the unused landfill gas or biogas will be burned in the solid 
waste treatment/disposal sites. In this case, CH4 leakage is generated due to the 
incomplete combustion of landfill gas or biogas in enclosed or open flares. 

(3) CO2 emissions from fossil fuel combustion 

CO2 emissions are generated by fossil fuel combustion, including consumption of 
auxiliary fuels during incineration, coal consumption in fluidized bed incinerator, 
gasoline and diesel consumption in transportation vehicle, etc.  

(4) CO2 emissions from electricity consumption 

The CO2 emissions are generated by electricity consumption of a waste treatment 
facility. 

(5)  CH4 emissions from organic wastewater treatment 

CH4 emissions stem from an anaerobic treatment of (1) leachate from landfills and 
waste storage pools at incineration plants as well as (2) organic wastewater resulting 
in the process of anaerobic digestion of restaurant waste/kitchen waste.  

N2O emissions in this case are negligible, and therefore omitted in the present model 
for simplicity. 

(6)  CO2 emission reductions from power generation replacing grid power 

The CO2 emissions from consumption of fossil fuels are avoided, when electricity is 
generated through utilization of landfill gas, biogas or heat from waste incineration  
and substitutes electricity generated from fossil fuel dominated in the grid. The 
respective CO2 emissions should be deducted from the total GHG emissions of a waste 
treatment facility. 

(7)  CO2 emission reductions from heat supply replacing heat network 

The CO2 emissions from consumption of fossil fuels are avoided, when the heat is 
generated through utilization of landfill gas, biogas or waste incineration and 
substitutes heat generated from fossil fuel combustion. The respective CO2 emissions 
should be deducted from the total GHG emissions of a waste treatment facility. 

(8) CO2 emissions from waste incineration 

The CO2 emissions are generated from the combustion of the fossil carbon contained 
in the waste during incineration.  

(9) CH4 and N2O emissions from waste incineration 

The CH4 and N2O emissions are generated in the process of MSW combustion. 

(10)  CH4 emissions from anaerobic digestion 

CH4 are generated in the process of anaerobic digestion of organic waste (e.g. 
restaurant/kitchen waste). 

(11)  CH4 leakage emissions associated with storage of digestate 

CH4 are generated from the storage of digestate in an anaerobic digester. 

(12)  CO2 emission reductions from purified biogas replacing natural gas  

The CO2 emissions are avoided when biogas generated in the anaerobic digestion 
process of organic waste is purified and replaces natural gas in the gas supply 
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network. The CO2 emissions should be deducted from the total GHG emissions of a 
waste treatment facility. 

(13)  CO2 emission reductions from biodiesel replacing diesel 

The CO2 emissions are avoided when oil purified at a restaurant/kitchen waste 
treatment plant is used to produce biodiesel to substitute the traditional diesel. The 
CO2 emissions should be deducted from the total GHG emissions of a waste treatment 
facility. 

(14)  CH4 and N2O emissions from composting 

CH4 and N2O emissions are generated in the process of composing of organic waste. 

(15)  CO2 emission reductions from organic fertilizer replacing chemical fertilizer 

The CO2 emissions from production of chemical fertilizer are avoided when the solid 
and/or liquid organic fertilizer from restaurant/kitchen waste treatment plants and/or 
agricultural market waste treatment stations is produced and applied to the land. The 
CO2 emissions should be deducted from the total GHG emissions of a waste treatment 
facility. 

Different MSW treatment/disposal methods involve different sources of GHG emissions, 
as shown in the Table 3-1. 

Table 3-1 GHG emission sources of different waste treatment/disposal method 

No. Emission sources Landfill Incineration Anaerobic 
digestion 
1 

Composting 

1 CH4 leakage emissions from 
landfill 

√    

2 CH4 emissions from flaring  √ √ √  
3 CO2 emissions from fossil fuel 

combustion 
√ √ √ √ 

4 CO2 emissions from electricity 
consumption 

√ √ √ √ 

5 CH4 emissions from organic 
wastewater treatment 

√ √ √  

6 CO2 emission reductions from 
power generation replacing 
grid power 

√ √ √  

7 CO2 emission reductions from 
heat supply replacing heat 
network 

√ √ √  

8 CO2 emissions from waste 
incineration 

 √   

9 CH4 and N2O emissions from 
waste incineration  

 √   

10 CH4 emissions from anaerobic 
digestion 

  √  

11 CH4 leakage emissions 
associated with storage of 

  √  

 
1 It generally refers to the restaurant waste treatment plant. 
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digestate 
12 CO2 emission reductions from 

purified biogas replacing 
natural gas  

  √  

13 CO2 emission reductions from 
biodiesel replacing diesel 

  √  

14 CH4 and N2O emissions from 
composting  

   √ 

15 CO2 emission reductions from 
organic fertilizer replacing 
chemical fertilizer 

   √ 

Different waste treatment/disposal facilities have different emission sources 
depending on the applied treatment/disposal method. In order to identify the emission 
sources associated with a specific waste treatment/disposal method, this MRV model 
includes a schematic diagram on the emission sources from landfill, incineration plant, 
restaurant/kitchen waste treatment plant and agricultural market waste treatment 
station. See Appendix 2 for details. 

3.3 Emission sources from waste recycling 

The sources of reduced GHG emissions from recycling are as follows: 

(1) Emission reductions from waste recycling and production of resource-based 
products  

Recycling is the foundation for producing resource-based products, such as paper and 
plastic products etc., and can reduce fossil fuel and electricity consumption associated 
with the extraction of raw materials necessary for producing new paper and plastic 
products etc. Therefore, GHG emissions are avoided in this case. 

(2) Emission reductions from waste recycling instead of landfill and/or incineration 

Recycling leads to avoidance of GHG emissions associated with landfilling and/or 
incineration of recyclable products. 

 

 



Greenhouse Gas Emission Reductions MRV Model of Municipal Solid Waste Management 

8 

 

4 Emission reductions calculation 

It is impossible to calculate the emission reductions from the waste classification 
process since it is directly involved in treatment/disposal and recycling process. The 
emission reductions from MSW management are the sum of emission reductions 
generated by the waste collection and transportation, treatment/disposal and recycling, 
as shown in the formula below: 

 𝐸𝑅𝑦 = 𝐸𝑅𝑊𝐶𝑇,𝑦 + 𝐸𝑅𝑊𝑇,𝑦 + 𝐸𝑅𝑊𝑅,𝑦 (1) 

                          

𝐸𝑅𝑦  = Emission reductions from municipal solid waste management in 
year y（tCO2e） 

𝐸𝑅𝑊𝐶𝑇,𝑦  = Emission reductions from waste collection and transportation in 
year y（tCO2） 

𝐸𝑅𝑊𝑇,𝑦  = Emission reductions from waste treatment/disposal in year y
（tCO2e） 

𝐸𝑅𝑊𝑅,𝑦  = Emission reductions from waste recycling in year y（tCO2） 

 

4.1 Emission reductions from waste transportation 

Emission reductions from MSW transportation include the reductions achieved through 
substitution of gasoline/diesel vehicles by electric vehicles as well as through 
substitution of diesel vehicles by biodiesel vehicles. The emission reductions from 
waste transportation are calculated as follows:  

 

 𝐸𝑅𝑊𝐶𝑇,𝑦 = 𝐸𝑅𝐵𝐸𝑉,𝑦 + 𝐸𝑅𝐵𝐷𝑆,𝑦 (2) 

                               

𝐸𝑅𝑊𝐶𝑇,𝑦  = Emission reductions from waste collection and 
transportation in year y（tCO2） 

𝐸𝑅𝐵𝐸𝑉,𝑦  = Emission reductions from gasoline/diesel vehicles replaced 
by electric vehicles in year y（tCO2） 

𝐸𝑅𝐵𝐷𝑆,𝑦  = Emission reductions from diesel vehicles replaced by 
biodiesel vehicles in year y（tCO2） 

4.1.1 Emission reductions from gasoline/diesel vehicles replaced by electric vehicles 

Emission reductions from gasoline/diesel vehicles replaced by electric vehicles are 
calculated as follows: 

 𝐸𝑅𝐵𝐸𝑉,𝑦 =
𝑇𝑇𝐷𝐵𝐸𝑉,𝑦

𝑈𝐶i,𝑦
× 𝐶𝑂𝐸𝐹𝑖 − 𝐸𝐶𝐵𝐸𝑉,𝑦 × 𝐸𝐹𝐸𝐿  (3) 
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 𝐶𝑂𝐸𝐹𝑖 = 𝑁𝐶𝑉𝑖 × 𝐶𝐶𝑖 × 𝑂𝐹𝑖 ×
44

12
 (4) 

 
𝐸𝑅𝐵𝐸𝑉,𝑦  = Emission reductions from gasoline/diesel vehicles replaced by 

electric vehicles in year y（tCO2） 
𝑇𝑇𝐷𝐵𝐸𝑉,𝑦  = The total transportation distance of electric vehicles in year y

（km） 
𝑈𝐶i,𝑦 = The unit consumption of fossil fuel i (gasoline/diesel) of the 

replaced vehicles（t/km) 
𝐸𝐶𝐵𝐸𝑉,𝑦 = The power consumption of electric vehicles in year y（MWh） 
𝐸𝐹𝐸𝐿 = Electricity emission factor（tCO2/ MWh） 
𝐶𝑂𝐸𝐹𝑖 = The CO2 emission coefficient of fuel type i（tCO2/t） 
𝑁𝐶𝑉𝑖 = The low calorific value of fuel type i（GJ/t) 
𝐶𝐶𝑖 = The unit calorific value carbon content of fuel type i（TC/GJ） 
𝑂𝐹𝑖 = The carbon oxidation rate of fuel type i 
i = Fossil fuel types 
   

Data source and collecting ways: 

𝑇𝑇𝐷𝐵𝐸𝑉,𝑦 and 𝐸𝐶𝐵𝐸𝑉,𝑦 should use the measured value in the monitoring year. 
𝑈𝐶𝑖,𝑦 uses the manufacturer’s recommended value. 
𝑁𝐶𝑉𝑖, 𝐶𝐶𝑖, 𝑂𝐹𝑖 and 𝐸𝐹𝐸𝐿 use the default values given in the Section 5 of this model. 
 

4.1.2 Emission reductions from diesel vehicles replaced by biodiesel vehicles 

The emission reductions from diesel vehicles replaced by biodiesel vehicles are 
calculated by the emissions of the diesel replaced minus the emissions from hybrid 
combustion of the fossil fuel by biodiesel vehicles. If biodiesel comes from the 
resource-based products of the restaurant/kitchen waste treatment plant within the 
demonstration municipality boundary, emission reductions should not be calculated in 
the waste transportation to avoid double counting.  

Emission reductions from diesel vehicles replaced by biodiesel vehicles are calculated 
as follows: 

 𝐸𝑅𝐵𝐷𝑆,𝑦 =
𝑇𝑇𝐷𝐵𝐷𝑆,𝑦

𝑈𝐶𝑑𝑖𝑒,𝑦
× 𝐶𝑂𝐸𝐹𝑑𝑖𝑒 − ∑ 𝐹𝐶𝑖,𝑦𝑖 × 𝐶𝑂𝐸𝐹𝑖    (5) 

                        
𝐸𝑅𝐵𝐷𝑆,𝑦 = Emission reductions from diesel vehicles replaced by biodiesel 

vehicles in year y（tCO2） 
𝑇𝑇𝐷𝐵𝐷𝑆,𝑦 = The total transportation distance of biodiesel vehicles in year y

（km） 
𝑈𝐶𝑑𝑖𝑒,𝑦 = The unit consumption of diesel of the replaced vehicles (t/km) 
𝐶𝑂𝐸𝐹𝑑𝑖𝑒 = The emission factor of diesel（tCO2/t） 
𝐹𝐶𝑖,𝑦 = The consumption of fossil fuel i mixed in biodiesel vehicles in 

year y（t） 
𝐶𝑂𝐸𝐹𝑖 = The CO2 emission coefficient of fuel type i（tCO2/t） 
i = Fossil fuel types 
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Data source and collecting ways: 

𝑇𝑇𝐷𝐵𝐷𝑆,𝑦 and 𝐹𝐶𝑖,𝑦 should use the measured value in the monitoring year. 
𝑈𝐶𝑑𝑖𝑒,𝑦 could use the manufacturer’s recommended value. 
𝐶𝑂𝐸𝐹𝑑𝑖𝑒  and  𝐶𝑂𝐸𝐹𝑖  are calculated according to Formula (4), and relevant 
parameters use the default values of this model. 

4.2 Emission reductions from waste treatment/disposal 

The emission reductions from waste treatment/disposal include the emission 
reductions associated with newly-built waste treatment facilities and expansion of 
existing waste treatment facilities as well as technical upgrade projects. It is 
necessary to calculate emission reductions according to the different project types 
and different waste treatment technologies. The calculation method is as follows:  
 
 𝐸𝑅𝑊𝑇,𝑦 = ∑ ∑ 𝐸𝑅𝑑,𝑘,𝑦𝑘d  (6) 
                      

𝐸𝑅𝑊𝑇,𝑦  = Emission reductions from waste treatment/disposal in year y 
(tCO2e） 

𝐸𝑅𝑑,𝑘,𝑦 = Emission reductions from the project k using waste 
treatment/disposal method d in year y（tCO2e） 

d = Waste treatment/disposal methods under the project scenario，
including： 
When the waste treatment/disposal method under the project 
scenario is landfill，d is LF 
When the waste treatment/disposal method under the project 
scenario is incineration，d is INC 
When the waste treatment/disposal method under the project 
scenario is anaerobic digestion，d is AD 
When the waste treatment/disposal method under the project 
scenario is composting，d is COMP 
When the waste treatment/disposal method under the project 
scenario is the combination of different treatment/disposal 
methods，d is defined by the specific method. 

k = The project activity type, among them： 
When the project activity is a new or expanded project, k is NE 
When the project activity is a technical upgrade project, k is TR 

 

The calculation procedures of 𝐸𝑅𝑑,𝑘,𝑦 are as below: 

(1) Determine the baseline scenario: the waste treatment/disposal method used before 
the municipality implements a project activity. 

(2) Calculate the baseline emission: emissions corresponding to the capacity of the 
project activity but assuming that waste is treated/disposed according to the 
baseline scenario (𝐵𝐸𝑑,𝑘,𝑦). 

(3) Calculate the project emission: emissions corresponding to the capacity of the 
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project activity and assuming that waste is treated/disposed according to the 
project scenario (𝑃𝐸𝑑,𝑘,𝑦). 

(4) Calculate emission reductions: based on the data calculated in the previous steps, 
calculate the emission reductions (𝐸𝑅𝑑,k,𝑦) as shown below: 
 

 𝐸𝑅𝑑,k,𝑦 = 𝐵𝐸𝑑,𝑘,𝑦 − 𝑃𝐸𝑑,k,𝑦 (7) 
 

𝐸𝑅𝑑,𝑘,𝑦 = Emission reductions from the project activity type k use of waste 
treatment d in year y（tCO2e） 

𝐵𝐸𝑑,𝑘,𝑦  = Emissions from the project activity type k treating/disposing 
waste under the baseline scenario in year y（tCO2e） 

𝑃𝐸𝑑,k,𝑦  = Emissions from the project activity type k treating/disposing 
waste under the project scenario in year y（tCO2e） 

4.2.1 Baseline scenario 

For newly-built and expanded project activities, the model stipulates that the average 
emission level of the municipality’s waste treatment/disposal in the historical three-
year is taken as the baseline scenario, i.e., in absent of the project activities, the MSW 
treatment/disposal methods and the emission intensity per ton of MSW in the 
monitoring year are the same as the historical years. Considering that landfill and 
incineration are the main treatment/disposal methods of MSW in China2, the newly-
built and expanded projects mainly replace landfill and/or incineration methods, rather 
than anaerobic digestion and composting methods in the historical years. Thus, the 
baseline scenarios of newly-built and expanded projects only consider landfill and 
incineration methods in this model. The calculation process of baseline emissions is 
detailed in Section 4.2.2. 

When a project activity is a technical upgrade project, the municipality needs to 
identify baseline scenario and project scenario according to the change of waste 
treatment/disposal activities brought by the technological upgrade, that is, the 
situation before the technical upgrade and the situation after the technical upgrade. 
The corresponding emission sources are calculated by reference to the calculation 
methods of similar emission sources in baseline emissions and project emissions of 
newly-built and expanded projects. It is worth noting that only the emission reductions 
brought by technical upgrade are calculated. 

4.2.2 Baseline emission 

The calculation of baseline emissions varies according to the type of project activity: 
for newly-built or expanded projects, the baseline emissions are calculated based on 
historical emission intensity; for technical upgrade projects, the emissions generated 
by the situation before the technical upgrade are the baseline emissions. The emission 
sources involved are calculated according to the calculation method of the similar 
emission sources of newly-built and expanded projects. For details, see this section 

 
2 According to “the 13th Five-Year Plan for the Construction of National Urban Domestic Waste Harmless Treatment 

Facilities”, the proportion of MSW treated/disposed by landfill and incineration in China is over 97% in 2015, and 

is estimated to remain 97% in 2020. The proportion of MSW treated/disposed by anaerobic digestion and composting 

methods is estimated at about 3%. 
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and Section 4.2.3. 

The calculation method based on historical emission intensity for the baseline 
emissions of newly-built and expanded projects is as follows: 
 
 𝐵𝐸d,𝑘,𝑦 = 𝐵𝐸𝐼𝑡,𝑥 × 𝑄𝑑,𝑘,𝑦 (8) 
                                       

𝐵𝐸𝑑,𝑘,𝑦  = Emission from the project activity k treating/disposing waste 
under the baseline scenario in year y（tCO2e） 

𝐵𝐸𝐼𝑡,𝑥 = The average emission intensity of waste treated/disposed by 
technology t under the baseline scenario in year x (tCO2e/t) 

𝑄𝑑,𝑘,𝑦 = The amount of waste treatment/disposal by technology d under 
the project activity k in year y（t） 

𝑥 = Historical year, 𝑥=2015, 2016, 2017 
t = Waste treatment/disposal methods under the baseline scenario： 

When the waste treatment/disposal method under the baseline 
scenario is landfill, t is BLF 
When the waste treatment/disposal method under the baseline 
scenario is incineration, t is BINC 
When the waste treatment/disposal method under the baseline 
scenario is landfill and incineration, t is BLFI 

 

𝑄𝑑,𝑘,𝑦 should use the measured value recorded in production report or account of 
each waste disposal facility in the monitoring year. There are three cases for the 
determination of the parameter 𝐵𝐸𝐼𝑡,𝑥

3： 

（1）When the waste treatment/disposal method t under the baseline scenario 
corresponding to the project activity type k is landfill, 

 𝐵𝐸𝐼𝑡,𝑥 = 𝐵𝐸𝐼𝐵𝐿𝐹,𝑥 =
∑ 𝐵𝐸𝐵𝐿𝐹,𝑥x

∑ 𝑄𝐵𝐿𝐹,𝑥𝑥
 (9) 

 
（2）When the waste treatment/disposal method t under the baseline scenario 

corresponding to the project activity type k is incineration, 

 𝐵𝐸𝐼𝑡,𝑥 = 𝐵𝐸𝐼𝐵𝐼𝑁𝐶,𝑥 =
∑ 𝐵𝐸𝐵𝐼𝑁𝐶,𝑥𝑥

∑ 𝑄𝐵𝐼𝑁𝐶,𝑥𝑥
 (10) 

（3）When the waste treatment/disposal method t under the baseline scenario 
corresponding to the project activity type k is landfill and incineration, 

 𝐵𝐸𝐼𝑡,𝑥 = 𝐵𝐸𝐼𝐵𝐿𝐹𝐼,𝑥 =
∑ 𝐵𝐸𝐵𝐿𝐹,𝑥𝑥 +𝐵𝐸𝐵𝐼𝑁𝐶,𝑥

∑ 𝑄𝐵𝐿𝐹,𝑥𝑥 +𝑄𝐵𝐼𝑁𝐶,𝑥
 (11) 

 

 
3 According to the “the 13th Five-Year Plan for the Construction of National Urban Domestic Waste Harmless 

Treatment Facilities ”, the proportion of MSW treated/disposed by landfill and incineration in China is over 97% in 

2015, and is estimated to remain 97% in 2020. As described in section 4.2.1 above, this model only considers the 

historical emissions data of the waste landfill and incineration. 
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𝐵𝐸𝐼𝑡,𝑥 = For project type k, the average emission intensity per ton of waste 
disposed by technology t under the baseline scenario in year x 
(tCO2e/t) 

𝐵𝐸𝐼𝐵𝐿𝐹,𝑥 = The average emission intensity of waste treated/disposed by 
landfill in year x（tCO2e/t） 

𝐵𝐸𝐼𝐵𝐼𝑁𝐶,𝑥 = The average emission intensity of waste treated/disposed by 
incineration in year x（tCO2e/t） 

𝐵𝐸𝐼𝐵𝐿𝐹𝐼,𝑥 = The average emission intensity of waste treated/disposed by 
landfill and incineration in year x（tCO2e/t） 

𝐵𝐸𝐵𝐿𝐹,𝑥 = Emission from waste treatment/disposal by landfill in year x
（tCO2e） 

𝐵𝐸𝐵𝐼𝑁𝐶,𝑥 = Emission from waste treatment/disposal by incineration in year 
x（tCO2e） 

𝑄𝐵𝐿𝐹,𝑥 = The amount of waste treatment/disposal by landfill in year x（t） 
𝑄𝐵𝐼𝑁𝐶,𝑥 = The amount of waste treatment/disposal by incineration in year x

（t） 
x = Historical year, 𝑥=2015, 2016, 2017 

 
𝐵𝐸𝐼𝑡,𝑥 is calculated based on the data of each municipality in historical three years. 
If the data statistics in the historical three years (eg.2015-2017) are incomplete, the 
data in the latest year (e.g. 2017) can be used. 𝑄𝐵𝐿𝐹,𝑥 and 𝑄𝐵𝐼𝑁𝐶,𝑥 should use the 
measured value recorded in production report or account of landfill and incineration 
plant in the historical years. The calculation of 𝐵𝐸𝐵𝐿𝐹,𝑥  and  𝐵𝐸𝐵𝐼𝑁𝐶,𝑥  is 
demonstrated in the Section 4.2.2.1~4.2.2.2。 

4.2.2.1 Landfill 

Emissions from waste disposal by landfill in the historical years are calculated 
according to the following formula: 

 

𝐵𝐸𝐵𝐿𝐹,𝑥 = 𝐵𝐸𝐶𝐻4,𝐵𝐿𝐹,𝑥 + 𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 + 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 + 𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 + 𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 −
𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥 − 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥         (12) 

    
𝐵𝐸𝐵𝐿𝐹,𝑥  = Emissions from waste disposal by landfill in year x（tCO2e） 
𝐵𝐸𝐶𝐻4,𝐵𝐿𝐹,𝑥 = Methane leakage emissions from waste disposal by landfill in 

year x（tCO2e） 
𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 = Emissions from flaring in waste landfill in year x（tCO2e） 
𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 = Emissions from fossil fuel consumption in waste landfill in year 

x（tCO2） 
𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 = Emissions from electricity consumption in waste landfill in year 

x（tCO2） 
𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 = Emissions from organic waste water treatment in waste landfill 

in year x（tCO2e） 
𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥 = Emission reductions from power generation replacing grid power 

in waste landfill in year x（tCO2） 
𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥 = Emission reductions from heating supply replacing heat network 
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in waste landfill in year x（tCO2） 
 

The detailed calculation of  𝐵𝐸𝐶𝐻4,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 , 
𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥, 𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥 and 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥 are shown in Sections 4.2.2.1.1~4.2.2.1.7.  

4.2.2.1.1 CH4 leakage emissions from landfill 

CH4 leakage emissions from landfill are calculated as below: 

 
 𝐵𝐸𝐶𝐻4,𝐵𝐿𝐹,𝑥 = (𝑄𝐵𝐿𝐹,𝑥 × 𝐿𝑜,𝑥 − 𝑅𝐵𝐿𝐹,𝑥) × (1 − 𝑂𝑋) × 𝐺𝑊𝑃𝐶𝐻4 (13) 
  

𝐿𝑜,𝑥 = 𝑀𝐶𝐹𝐵𝐿𝐹,𝑥 × 𝐷𝑂𝐶𝐵𝐿𝐹,𝑥 × ∑ (𝑃𝑗,𝑥𝑗 × 𝐷𝑂𝐶𝑗) × 𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 ×
16

12
 (14) 

 
𝐵𝐸𝐶𝐻4,𝐵𝐿𝐹,𝑥 = Methane leakage emissions from waste disposal by landfill in 

year x（tCO2e） 
𝑄𝐵𝐿𝐹,𝑥 = The amount of waste disposal by landfill in year x（t） 
𝐿𝑜,𝑥 = Methane production potential in waste landfill in year x

（tCH4/t） 
𝑅𝐵𝐿𝐹,𝑥 = Methane recovery from landfill gas capture systems in waste 

landfill in year x（tCH4） 
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential of CH4 (tCO2/tCH4)  
𝑂𝑋 = Oxidation factor 
𝑀𝐶𝐹𝐵𝐿𝐹,𝑥 = Methane correction factor of landfill in year x 
𝐷𝑂𝐶𝐵𝐿𝐹,𝑥 = Fraction of degradable organic carbon (DOC) that decomposes 

under the specific conditions occurring in the landfill plant in 
year x 

𝑃𝑗,𝑥 = Proportion of waste component j in MSW in year x 
𝐷𝑂𝐶𝑗 = Fraction of degradable organic carbon in the waste type j  
𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 = Fraction of methane in the landfill gas in year x 
16/12 = Molecular weight ratio of methane to carbon 

 

Data source and collecting ways: 

𝑄𝐵𝐿𝐹,𝑥 and 𝑅𝐵𝐿𝐹,𝑥 should use the measured value recorded in production report or 
account of landfill plant in the historical years. 
𝑀𝐶𝐹𝐵𝐿𝐹,𝑥, 𝑂𝑋, 𝐺𝑊𝑃𝐶𝐻4, 𝐷𝑂𝐶𝐵𝐿𝐹,𝑥 and 𝐷𝑂𝐶𝑗 use the default values given in the 
Section 5 of this model. 
For 𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 , the measured value in the historical years is preferred. If the 
measurement data is not available, the default value can be used. 
𝑃𝑗,𝑥  uses the measured value in the historical years. The monitoring should be 
conducted at least once every three months, taking at least 3 samples at a time. The 
annual average value should be used. If the monitoring of 𝑃𝑗,𝑥 cannot reach this 
frequency, the value of 𝑃𝑗,𝑦 can be used to calculate 𝐿𝑜,𝑥 .  
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4.2.2.1.2 CH4 emissions from flaring  

CH4 emissions from flaring are calculated as below: 
 
 𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 = 𝐺𝑊𝑃𝐶𝐻4 × 𝐹𝐶𝐻4,𝐵𝐿𝐹,𝑥 × (1 − ŋ𝐹𝐿) (15) 

𝐹𝐶𝐻4,𝐵𝐿𝐹,𝑥 = （𝑉𝐿𝐹𝐺_𝐹𝐿,𝐵𝐿𝐹,𝑥 × 𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 + 𝑉𝐵𝐺𝑆_𝐹𝐿,𝐵𝐿𝐹,𝑥 × 𝐹𝐵𝐺𝑆,𝐵𝐿𝐹,𝑥） × 𝜌𝐶𝐻4     (1

6) 

                   
𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 = Emissions from flaring in waste landfill in year x（tCO2e） 
𝐹𝐶𝐻4,𝐵𝐿𝐹,𝑥 = Mass flow of methane in the landfill gas in year x（tCH4） 
𝑉𝐿𝐹𝐺_𝐹𝐿,𝐵𝐿𝐹,𝑥 = Volumetric flow of the landfill gas sent to the flare in waste 

landfill in year x（m3） 
𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 = Fraction of methane in the landfill gas in year x 
𝑉𝐵𝐺𝑆_𝐹𝐿,𝐵𝐿𝐹,𝑥 = Volumetric flow of the biogas sent to the flare by the landfill 

plant (e.g. waste water anaerobic treatment system) in year x
（m3） 

𝐹𝐵𝐺𝑆,𝐵𝐿𝐹,𝑥 = Fraction of methane in the biogas of the landfill plant in year 
x 

𝜌𝐶𝐻4 = Density of methane at normal conditions (kg/m3) 
ŋ𝐹𝐿 = Flare efficiency 
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential of CH4 (tCO2e/tCH4) 

 
Data source and collecting ways: 
𝑉𝐿𝐹𝐺_𝐹𝐿,𝐵𝐿𝐹,𝑥 and 𝑉𝐵𝐺𝑆_𝐹𝐿,𝐵𝐿𝐹,𝑥 should use the measured value recorded in production 
report or account of landfill plant in the historical years. 
For 𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 and 𝐹𝐵𝐺𝑆,𝐵𝐿𝐹,𝑥, the measured value in the historical years is preferred. 
If the measurement data is not available, the default value can be used. 𝜌𝐶𝐻4, 𝐺𝑊𝑃𝐶𝐻4 
and ŋ𝐹𝐿 use the default values given in the Section 5 of this model. 

4.2.2.1.3 CO2 emissions from fossil fuel combustion 

CO2 emissions from fossil fuel combustion are calculated as below: 
 

 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 = ∑ (𝐹𝐶𝑖,𝐵𝐿𝐹,𝑥𝑖 × 𝑁𝐶𝑉𝑖,𝐵𝐿𝐹,𝑥 × 𝐶𝐶𝑖 × 𝑂𝐹𝑖 ×
44

12
) (17) 

                                                 
𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 = Emissions from fossil fuel consumption in waste landfill in year 

x（tCO2） 
𝐹𝐶𝑖,𝐵𝐿𝐹,𝑥 = Consumption of fossil fuel i in waste landfill in year x（t, 104Nm3） 
𝑁𝐶𝑉𝑖,𝐵𝐿𝐹,𝑥 = The net calorific value of fuel type i（GJ/t , GJ/104Nm3) 
𝐶𝐶𝑖 = The carbon content per unit calorific value of fuel type i（TC/GJ） 
𝑂𝐹𝑖 = The carbon oxidation rate of fuel type i 
i = Fossil fuel types 
44/12 = The molecular weight ratio of carbon dioxide to carbon 

 
Data source and collecting ways: 
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𝐹𝐶𝑖,𝐵𝐿𝐹,𝑥 should use the measured value recorded in production report or account of 
landfill plant in the historical years. For 𝑁𝐶𝑉𝑖,𝐵𝐿𝐹,𝑥 , the measured value in the 
historical years is preferred. If the measurement data is not available, the default 
value can be used. 𝐶𝐶𝑖 and 𝑂𝐹𝑖 use the default values given in the Section 5 of this 
model. 

4.2.2.1.4 CO2 emissions from electricity consumption 

CO2 emissions from electricity consumption are calculated as below: 
 
 𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 = 𝐸𝐶𝐵𝐿𝐹,𝑥 × 𝐸𝐹𝐸𝐿 (18) 
                                            

𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 = Emissions from electricity consumption in waste landfill in year 
x（tCO2） 

𝐸𝐶𝐵𝐿𝐹,𝑥 = Electricity consumption from the grid in waste landfill in year x
（MWh） 

𝐸𝐹𝐸𝐿 = Electricity emission factor（tCO2/ MWh） 
 
Data source and collecting ways: 
𝐸𝐶𝐵𝐿𝐹,𝑥 should use the measured value in the historical year and be defined according 
to the production report or the enterprise account of landfill plant. 𝐸𝐹𝐸𝐿 uses the 
default values given in the Section 5 of this model. 

4.2.2.1.5 CH4 emissions from organic waste water treatment 

CH4 emissions from organic waste water treatment are calculated as below: 
 
𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 = 𝐺𝑊𝑃𝐶𝐻4 × {[𝑊𝐵𝐿𝐹,𝑥 × (𝐶𝑂𝐷𝑖𝑛,𝐵𝐿𝐹,𝑥 − 𝐶𝑂𝐷𝑜𝑢𝑡,𝐵𝐿𝐹,𝑥) − 𝑆o] × 𝐵𝑜 ×

𝑀𝐶𝐹𝑊𝑊 − 𝑅𝑊𝑊,𝐵𝐿𝐹,𝑥} × 10−3        (19) 
 

𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 = Emissions from organic waste water treatment of waste landfill 
in year x（tCO2e） 

𝑊𝐵𝐿𝐹,𝑥 = The amount of waste water treated by anaerobic section of waste  
landfill in year x（m3） 

𝐶𝑂𝐷𝑖𝑛,𝐵𝐿𝐹,𝑥 = The COD concentration of waste water in the inlet of anaerobic 
treatment system of waste landfill in year x（kg COD/m3） 

𝐶𝑂𝐷𝑜𝑢𝑡,𝐵𝐿𝐹,𝑥 = The COD concentration of waste water in the outlet of anaerobic 
treatment system of waste landfill in year x（kg COD/m3）（kg 
COD/m3） 

𝑆𝑜 = Total amount of organic matter removed by sludge in anaerobic 
wastewater treatment system（kg COD） 

𝐵𝑜 = Maximum production capacity of methane in anaerobic 
wastewater treatment system（kg CH4/ kg COD） 

𝑀𝐶𝐹𝑊𝑊 = Methane correction factor in anaerobic wastewater treatment 
𝑅𝑊𝑊,𝐵𝐿𝐹,𝑥 = Methane recovery from wastewater treatment system of waste 

landfill in year x（tCH4） 
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𝐺𝑊𝑃𝐶𝐻4 = Global warming potential of CH4 (tCO2e/tCH4)  
 
Data source and collecting ways: 
𝑊𝐵𝐿𝐹,𝑥，𝑅𝑊𝑊,𝐵𝐿𝐹,𝑥，𝐶𝑂𝐷𝑖𝑛,𝐵𝐿𝐹,𝑥 and 𝐶𝑂𝐷𝑜𝑢𝑡,𝐵𝐿𝐹,𝑥 should use the measured value 
recorded in waste water treatment statement of landfill plant in the historical years. 
𝑆𝑜, 𝐵𝑜, 𝑀𝐶𝐹𝑊𝑊 and 𝐺𝑊𝑃𝐶𝐻4 use the default values given in the Section 5 of this 
model. 

4.2.2.1.6 CO2 emission reductions from power generation replacing grid power 

CO2 emission reductions from power generation replacing grid power are calculated 
according to the following formula: 
 
 𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥 = 𝐸𝑆𝐵𝐿𝐹,𝑥 × 𝐸𝐹𝐸𝐿 (20) 
                                             

𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥 = Emission reductions from power generation replacing grid 
power in waste landfill in year x（tCO2） 

𝐸𝑆𝐵𝐿𝐹,𝑥 = The amount of electricity supplied to the grid by waste landfill in 
year x（MWh） 

𝐸𝐹𝐸𝐿 = Electricity emission factor（tCO2/ MWh） 
 
Data source and collecting ways: 
𝐸𝑆𝐵𝐿𝐹,𝑥 uses the measured value in the historical year. 𝐸𝐹𝐸𝐿 uses the default values 
given in the Section 5 of this model. 

4.2.2.1.7 CO2 emission reductions from heating supply replacing heat network 

CO2 emission reductions from heating supply replacing heat network are calculated 
according to the following formula:  
 
 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥 = 𝐻𝑆𝐵𝐿𝐹,𝑥 × 𝐸𝐹𝐻𝑆 (21) 
                                            

𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥 = Emission reductions from heating supply replacing heat network 
in waste landfill in year x（tCO2） 

𝐻𝑆𝐵𝐿𝐹,𝑥 = The amount of heating supplied to the heat consumer by waste 
landfill in year x（GJ） 

𝐸𝐹𝐻𝑆 = Heating emission factor（tCO2/GJ） 
 
Data source and collecting ways: 
𝐻𝑆𝐵𝐿𝐹,𝑥 uses the measured value in the historical year. 𝐸𝐹𝐻𝑆 uses the default values 
given in the Section 5 of this model. 
  

4.2.2.2 Incineration 

Emissions from waste treatment by incineration in the historical year are calculated 
according to the following formula:  
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𝐵𝐸𝐵𝐼𝑁𝐶,𝑥 = 𝐵𝐸𝐶𝑂2,𝐵𝐼𝑁𝐶,𝑥 + 𝐵𝐸𝐶𝐻4,𝑁2𝑂,𝐵𝐼𝑁𝐶,𝑥 + 𝐵𝐸𝐹𝐿,𝐵𝐼𝑁𝐶,𝑥 + 𝐵𝐸𝐹𝐶,𝐵𝐼𝑁𝐶,𝑥 +
          𝐵𝐸𝐸𝐶,𝐵𝐼𝑁𝐶,𝑥 + 𝐵𝐸𝑊𝑊,𝐵𝐼𝑁𝐶,𝑥 − 𝐵𝐸𝐸𝑆,𝐵𝐼𝑁𝐶,𝑥 − 𝐵𝐸𝐻𝑆,𝐵𝐼𝑁𝐶,𝑥 (22)                                                        

 

𝐵𝐸𝐵𝐿𝐹,𝑥  = Emissions from waste treatment by incineration in year x
（tCO2e） 

𝐵𝐸𝐶𝑂2,𝐵𝐼𝑁𝐶,𝑥 = CO2 emissions from waste incineration in year x（tCO2） 
𝐵𝐸𝐶𝐻4,𝑁2𝑂,𝐵𝐼𝑁𝐶,𝑥 = CH4 and N2O emissions from waste incineration in year x

（tCO2e） 
𝐵𝐸𝐹𝐿,𝐵𝐼𝑁𝐶,𝑥 = Emissions from flaring in waste incineration in year x（tCO2e） 
𝐵𝐸𝐹𝐶,𝐵𝐼𝑁𝐶,𝑥 = Emissions from fossil fuel consumption in waste incineration 

in year x（tCO2） 
𝐵𝐸𝐸𝐶,𝐵𝐼𝑁𝐶,𝑥 = Emissions from electricity consumption in waste incineration 

in year x（tCO2） 
𝐵𝐸𝑊𝑊,𝐵𝐼𝑁𝐶,𝑥 = Emissions from organic wastewater treatment in waste 

incineration in year x（tCO2e） 
𝐵𝐸𝐸𝑆,𝐵𝐼𝑁𝐶,𝑥 = Emission reductions from power generation replacing grid 

power in waste incineration in year x（tCO2） 
𝐵𝐸𝐻𝑆,𝐵𝐼𝑁𝐶,𝑥 = Emission reductions from heating supply replacing heat 

network in waste incineration in year x（tCO2） 
 

The calculation formula of 𝐵𝐸𝐹𝐿,𝐵𝐼𝑁𝐶,𝑥 , 𝐵𝐸𝐹𝐶,𝐵𝐼𝑁𝐶,𝑥 ,  𝐵𝐸𝐸𝐶,𝐵𝐼𝑁𝐶,𝑥 , 𝐵𝐸𝑊𝑊,𝐵𝐼𝑁𝐶,𝑥 , 
𝐵𝐸𝐸𝑆,𝐵𝐼𝑁𝐶,𝑥  and 𝐵𝐸𝐻𝑆,𝐵𝐼𝑁𝐶,𝑥  is the same as that of  𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 ,  
𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥  and 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥  in the Section 4.2.2.1, 
respectively. The subscripts of relevant parameters are changed from “BLF” to “BINC”.  
 
The calculation formula of 𝐵𝐸𝐶𝑂2,𝐵𝐼𝑁𝐶,𝑥 and 𝐵𝐸𝐶𝐻4,𝑁2𝑂,𝐵𝐼𝑁𝐶,𝑥 is detailed in Sections 
4.2.2.2.1~4.2.2.2.2。 

4.2.2.2.1 CO2 emissions from waste incineration 

CO2 emissions from waste incineration are calculated based on the fossil carbon 
content of the fresh waste. However, bio-carbon content is not considered because 
CO2 emissions from biomass combustion or degradation are not counted as GHG 
emissions. The formula is as below: 
 

 𝐵𝐸𝐶𝑂2,𝐵𝐼𝑁𝐶,𝑥 = 𝐸𝐹𝐹𝐵𝐼𝑁𝐶,𝑥 ×
44

12
× ∑ 𝑄𝐵𝐼𝑁𝐶,𝑥 × 𝑃𝑗,𝑥𝑗 × 𝐹𝐶𝐶𝑗 × 𝐹𝐹𝐶𝑗 (23) 

 
𝐵𝐸CO2,BINC,x = CO2 emissions from waste incineration in year x（tCO2） 
𝐸𝐹𝐹𝐵𝐼𝑁𝐶,𝑥 = Combustion efficiency of incinerators in waste incineration in year 

x 
𝑄𝐵𝐼𝑁𝐶,𝑥 = The amount of waste treatment by incineration in year x（t） 
𝑃𝑗,𝑥 = Proportion of waste component j in MSW in year x 
𝐹𝐶𝐶𝑗 = Fraction of total carbon content in waste component j 
𝐹𝐹𝐶𝑗 = Fraction of fossil carbon in total carbon content in waste 

component j (weight ratio) 
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j = Waste component 
                    

Data source and collecting ways: 
𝑄𝐵𝐼𝑁𝐶,𝑥 should use the measured value recorded in production report or account of 
incineration plant in the historical years. 
For 𝐸𝐹𝐹𝐵𝐼𝑁𝐶,𝑥, the measured value is preferred. If measurement data is not available, 
default value could be used. 
𝐹𝐶𝐶𝑗 , 𝐹𝐹𝐶𝑗 use the default values given in the Section 5 of this model. 
𝑃𝑗,𝑥 uses the measured value. The monitoring should be conducted at least once every 
three months, taking at least 3 samples at a time. The annual average value should 
be used. If the monitoring of 𝑃𝑗,𝑥 cannot reach this frequency, the value of 𝑃𝑗,𝑦 can 
be used to calculate 𝐵𝐸𝐶𝑂2,𝐵𝐼𝑁𝐶,𝑥.  

4.2.2.2.2 CH4 and N2O emissions from waste incineration 

CH4 and N2O emissions from waste incineration can be calculated based on monitoring 
the CH4 and N2O content in the stack gas or using default CH4 and N2O emission 
factors per ton of fresh waste combusted. The municipality could choose one of the 
options or use the combination of two options (e.g. Only N2O or CH4 in the stack gas 
is monitored). The detailed calculation is as below:  

Option 1：Monitoring the CH4 and N2O content in the stack gas 
 

𝐵𝐸𝐶𝐻4,𝑁2𝑂,B𝐼𝑁𝐶,𝑥 = 𝑆𝐺𝐵𝐼𝑁𝐶,𝑥 × (𝐶𝑁2𝑂,𝑆𝐺,𝑚,𝑥 × 𝐺𝑊𝑃𝑁2𝑂 + 𝐶𝐶𝐻4,SG,𝑚,𝑥 × 𝐺𝑊𝑃𝐶𝐻4)  
(24) 
 

𝐵𝐸𝐶𝐻4,𝑁2𝑂,B𝐼𝑁𝐶,𝑥 = CH4 and N2O emissions from waste incineration in year x
（tCO2e） 

𝑆𝐺𝐵𝐼𝑁𝐶,𝑥 = Volume of stack gas from waste incineration in year x（Nm3） 
𝐶𝑁2𝑂,𝑆𝐺,𝑚,𝑥 = N2O concentration in stack gas from waste incineration in 

year x（tN2O/ Nm3） 
𝐶𝐶𝐻4,SG,𝑚,𝑥 = CH4 concentration in stack gas from waste incineration in 

year x（tCH4/ Nm3） 
𝐺𝑊𝑃𝑁2𝑂 = Global warming potential of N2O (tCO2e/tN2O) 
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential of CH4 (tCO2e/tCH4)  

 
Option 2：Using default emission factors 

 
  𝐵𝐸𝐶𝐻4,𝑁2𝑂,B𝐼𝑁𝐶,𝑥 = 𝑄𝐵𝐼𝑁𝐶,𝑥 × (𝐸𝐹𝑁2𝑂,𝑚 × 𝐺𝑊𝑃𝑁2𝑂 + 𝐸𝐹𝐶𝐻4,𝑚 × 𝐺𝑊𝑃𝐶𝐻4) (25) 
      

𝐵𝐸𝐶𝐻4,𝑁2𝑂,B𝐼𝑁𝐶,𝑥 = CH4 and N2O emissions from waste incineration in year x
（tCO2e） 

𝑄𝐵𝐼𝑁𝐶,𝑥 = The amount of waste treatment in waste incineration in year 
x（t） 

𝐸𝐹𝑁2𝑂,𝑚 = N2O emission factor associated with waste incineration 
method m（tN2O/t） 

𝐸𝐹𝐶𝐻4,𝑚 = CH4 emission factor associated with waste incineration 
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method m（tCH4/t） 
𝐺𝑊𝑃𝑁2𝑂 = Global warming potential of N2O (tCO2e/tN2O) 
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential of CH4 (tCO2e/tCH4)  

 
Data source and collecting ways: 
𝑆𝐺𝐵𝐼𝑁𝐶,𝑥,  𝑄𝐵𝐼𝑁𝐶,𝑥，𝐶𝑁2𝑂,𝑆𝐺,𝑚,𝑥 and 𝐶𝐶𝐻4,SG,𝑚,𝑥 should use the measured value in the 
historical years, which is determined according to the online monitoring system of 
stack gas or recorded in production report. 
𝐸𝐹𝐶𝐻4,𝑚, 𝐸𝐹𝑁2𝑂,𝑚  𝐺𝑊𝑃𝐶𝐻4  and 𝐺𝑊𝑃𝑁2𝑂  use the default values given in the 
Section 5 of this model. 
 

4.2.3 Project emission 

For new-built, expansion project and technical upgrade project, the calculation method 
of project emission 𝑃𝐸𝑑,k,𝑦  is the same. That is: 𝑃𝐸𝑑,k,𝑦=𝑃𝐸𝑑,𝑦 . The calculation 
method of project emissions 𝑃𝐸𝑑,𝑦  for  waste treatment/disposal facilities is 
detailed in Sections 4.2.3.1~4.2.3.4. 

4.2.3.1 Landfill 

Project emissions from waste disposal by landfill in the monitoring year are calculated 
according to the following formula: 
 
𝑃𝐸𝐿𝐹,𝑦 = 𝑃𝐸𝐶𝐻4,𝐿𝐹,𝑦 + 𝑃𝐸𝐹𝐿,𝐿𝐹,𝑦 + 𝑃𝐸𝐹𝐶,𝐿𝐹,𝑦 + 𝑃𝐸𝐸𝐶,𝐿𝐹,𝑦 + 𝑃𝐸𝑊𝑊,𝐿𝐹,𝑦 − 𝑃𝐸𝐸𝑆,𝐿𝐹,𝑦 −

𝑃𝐸𝐻𝑆,𝐿𝐹,𝑦   (26) 
    

𝑃𝐸𝐿𝐹,𝑦  = Emissions from waste disposal by landfill in year y（tCO2e） 
𝑃𝐸𝐶𝐻4,𝐿𝐹,𝑦 = CH4 leakage emissions from waste disposal at a SWDS in year y

（tCO2e） 
𝑃𝐸𝐹𝐿,𝐿𝐹,𝑦 = Emissions from flaring in waste landfill in year y（tCO2e） 
𝑃𝐸𝐹𝐶,𝐿𝐹,𝑦 = Emissions from fossil fuel consumption in waste landfill in year 

y（tCO2） 
𝑃𝐸𝐸𝐶,𝐿𝐹,𝑦 = Emissions from electricity consumption in waste landfill in year 

y（tCO2） 
𝑃𝐸𝑊𝑊,𝐿𝐹,𝑦 = Emissions from organic wastewater treatment in waste landfill 

in year y（tCO2e） 
𝑃𝐸𝐸𝑆,𝐿𝐹,𝑦 = Emission reductions from power generation replacing grid power 

in waste landfill in year y（tCO2） 
𝑃𝐸𝐻𝑆,𝐿𝐹,𝑦 = Emission reductions from heating supply replacing heat network 

in waste landfill in year y（tCO2） 
 

The calculation formula of 𝑃𝐸𝐶𝐻4,𝐿𝐹,𝑦 , 𝑃𝐸𝐹𝐿,𝐿𝐹,𝑦 , 𝑃𝐸𝐹𝐶,𝐿𝐹,𝑦 , 𝑃𝐸𝐸𝐶,𝐿𝐹,𝑦 , 𝑃𝐸𝑊𝑊,𝐿𝐹,𝑦 , 
𝑃𝐸𝐸𝑆,𝐿𝐹,𝑦 and 𝑃𝐸𝐻𝑆,𝐿𝐹,𝑦 is the same as that of 𝐵𝐸𝐶𝐻4,𝐵𝐿𝐹,𝑥, 𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥, 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥, 
𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥  and 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥  in the Section 4.2.2.1, 
respectively. The subscripts of relevant parameters are changed from “BE” to “PE”; 
“BLF” to “LF”, and from “x” to “y”.  
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4.2.3.2 Incineration 

Project emissions from waste treatment by incineration in the monitoring year are 
calculated according to the following formula: 
 
𝑃𝐸𝐼𝑁𝐶,𝑦 = 𝑃𝐸𝐶𝑂2,𝐼𝑁𝐶,𝑦 + 𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐼𝑁𝐶,𝑦 + 𝑃𝐸𝐹𝐿,𝐼𝑁𝐶,𝑦 + 𝑃𝐸𝐹𝐶,𝐼𝑁𝐶,𝑦 + 𝑃𝐸𝐸𝐶,𝐼𝑁𝐶,𝑦 +

          𝑃𝐸𝑊𝑊,𝐼𝑁𝐶,𝑦 − 𝑃𝐸𝐸𝑆,𝐼𝑁𝐶,𝑦 − 𝑃𝐸𝐻𝑆,𝐼𝑁𝐶,𝑦 (27) 

 

𝑃𝐸𝐼𝑁𝐶,𝑦  = Emissions from waste treatment by incineration in year y
（tCO2e） 

𝑃𝐸𝐶𝑂2,𝐼𝑁𝐶,𝑦 = CO2 emissions from waste incineration in year y（tCO2） 
𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐼𝑁𝐶,𝑦 = CH4 and N2O emissions from waste incineration in year y

（tCO2e） 
𝑃𝐸𝐹𝐿,𝐼𝑁𝐶,𝑦 = Emissions from flaring in waste incineration in year y（tCO2e） 
𝑃𝐸𝐹𝐶,𝐼𝑁𝐶,𝑦 = Emissions from fossil fuel consumption in waste incineration 

in year y（tCO2） 
𝑃𝐸𝐸𝐶,𝐼𝑁𝐶,𝑦 = Emissions from electricity consumption in waste incineration 

in year y（tCO2） 
𝑃𝐸𝑊𝑊,𝐼𝑁𝐶,𝑦 = Emissions from organic wastewater treatment in waste 

incineration in year y（tCO2e） 
𝑃𝐸𝐸𝑆,𝐼𝑁𝐶,𝑦 = Emission reductions from power generation replacing grid 

power in waste incineration in year y（tCO2） 
𝑃𝐸𝐻𝑆,𝐼𝑁𝐶,𝑦 = Emission reductions from heating supply replacing heat 

network in waste incineration in year y（tCO2） 
 
The calculation formula of 𝑃𝐸𝐹𝐿,𝐼𝑁𝐶,𝑦 ，𝑃𝐸𝐹𝐶,𝐼𝑁𝐶,𝑦 ，𝑃𝐸𝐸𝐶,𝐼𝑁𝐶,𝑦 ，𝑃𝐸𝑊𝑊,𝐼𝑁𝐶,𝑦 ，

𝑃𝐸𝐸𝑆,𝐼𝑁𝐶,𝑦 and 𝑃𝐸𝐻𝑆,𝐼𝑁𝐶,𝑦  is the same as that of 𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥 , 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥 , 
𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 ,  𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 ,  𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥  and 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥 in the Section 4.2.2.1,  
respectively. The subscripts of relevant parameters are changed from “BE” to “PE”; 
“BLF” to “INC”, and from “x” to “y”.  

 

The calculation formula of 𝑃𝐸𝐶𝑂2,𝐼𝑁𝐶,𝑦 and 𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐼𝑁𝐶,𝑦  is the same as that 
of  𝐵𝐸𝐶𝑂2,𝐵𝐼𝑁𝐶,𝑥 and 𝐵𝐸𝐶𝐻4,𝑁2𝑂,𝐵𝐼𝑁𝐶,𝑥  in the Section 4.2.2.2, respectively. The 
subscripts of relevant parameters are changed from “BE” to “PE”; “BINC” to “INC”, and 
from “x” to “y”.  
 

4.2.3.3 Anaerobic digester 

Project emissions from waste treatment by anaerobic digester in the monitoring year 
are calculated according to the following formula: 

𝑃𝐸𝐴𝐷,𝑦 = 𝑃𝐸𝐶𝐻4,𝐴𝐷,𝑦 + 𝑃𝐸𝐹𝐿,𝐴𝐷,𝑦 + 𝑃𝐸𝐹𝐶,𝐴𝐷,𝑦 + 𝑃𝐸𝐸𝐶,𝐴𝐷,𝑦 + 𝑃𝐸𝑊𝑊,AD,𝑦 +

            𝑃𝐸𝐿𝐸_𝑠𝑡𝑜𝑟𝑎𝑔𝑒,𝑦 − 𝑃𝐸𝐸𝑆,AD,𝑦 − 𝑃𝐸𝐻𝑆,𝐴𝐷,𝑦 − 𝑃𝐸𝑁𝐺,𝑦 − 𝑃𝐸𝐵𝐷𝑆,𝑦 (28) 
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𝑃𝐸𝐴𝐷,𝑦  = Emissions from waste treatment by anaerobic digesters in year 
y（tCO2e） 

𝑃𝐸𝐶𝐻4,𝐴𝐷,𝑦 = CH4 emissions from waste anaerobic digesters in year y（tCO2e） 
𝑃𝐸𝐹𝐿,𝐴𝐷,𝑦 = Emissions from flaring in waste anaerobic digesters in year y

（tCO2e） 
𝑃𝐸𝐹𝐶,𝐴𝐷,𝑦 = Emissions from fossil fuel consumption in waste anaerobic 

digesters in year y（tCO2） 
𝑃𝐸𝐸𝐶,𝐴𝐷,𝑦 = Emissions from electricity consumption in waste anaerobic 

digesters in year y（tCO2） 
𝑃𝐸𝑊𝑊,AD,𝑦 = Emissions from organic wastewater treatment in waste 

anaerobic digesters in year y（tCO2e） 
𝑃𝐸𝐿𝐸_𝑠𝑡𝑜𝑟𝑎𝑔𝑒,𝑦 = Leakage emissions associated with storage of digestate in year 

y（tCO2e） 
𝑃𝐸𝐸𝑆,AD,𝑦 = Emission reductions from power generation replacing grid 

power in waste anaerobic digesters in year y（tCO2） 
𝑃𝐸𝐻𝑆,𝐴𝐷,𝑦 = Emission reductions from heating supply replacing heat network 

in waste anaerobic digesters in year y（tCO2） 
𝑃𝐸𝑁𝐺,𝑦 = Emission reductions from purification of biogas replacing the 

natural gas pipeline network in year y (tCO2) 
𝑃𝐸𝐵𝐷𝑆,𝑦 = Emission reductions from biodiesel replacing diesel in year y

（tCO2e） 
 
The calculation formula of 𝑃𝐸𝐹𝐿,𝐴𝐷,𝑦，𝑃𝐸𝐹𝐶,𝐴𝐷,𝑦，𝑃𝐸𝐸𝐶,𝐴𝐷,𝑦，𝑃𝐸𝑊𝑊,AD,𝑦，𝑃𝐸𝐸𝑆,AD,𝑦 
and 𝑃𝐸𝐻𝑆,𝐴𝐷,𝑦 is the same as that of 𝐵𝐸𝐹𝐿,𝐵𝐿𝐹,𝑥，𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥，𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥，𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥，

𝐵𝐸𝐸𝑆,𝐵𝐿𝐹,𝑥  and 𝐵𝐸𝐻𝑆,𝐵𝐿𝐹,𝑥  in the Section 4.2.2.1, respectively. The subscripts of 
relevant parameters are changed from “BE” to “PE”; “BLF” to “AD”, and from “x” to “y”. 
 

The calculation formula of 𝑃𝐸𝐶𝐻4,𝐴𝐷,𝑦, 𝑃𝐸𝐿𝐸_𝑠𝑡𝑜𝑟𝑎𝑔𝑒,𝑦, 𝑃𝐸𝑁𝐺,𝑦 and 𝑃𝐸𝐵𝐷𝑆,𝑦 is detailed 
in Sections 4.2.3.3.1~4.2.3.3.4.  

4.2.3.3.1 CH4 emissions from anaerobic digestion 

CH4 emissions from anaerobic digestion are calculated as below: 
 

    𝑃𝐸𝐶𝐻4,𝐴𝐷,𝑦 = 𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 × 𝐹𝐵𝐺𝑆,𝐴𝐷,𝑦 × 𝜌𝐶𝐻4 × 𝐸𝐹𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 × 𝐺𝑊𝑃𝐶𝐻4 (29) 
          

𝑃𝐸𝐶𝐻4,𝐴𝐷,𝑦 = CH4 emissions from waste anaerobic digestion in year y（tCO2e） 
𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 = The amount of biogas collected at the digester outlet in year y

（m3） 
𝐹𝐵𝐺𝑆,𝐴𝐷,𝑦 = Fraction of methane in the biogas in year y 
𝜌𝐶𝐻4 = Density of methane at normal conditions（kg/m3） 
𝐸𝐹𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 = Default emission factor for the fraction of CH4 leakage from the 

anaerobic digester 
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential CH4 (tCO2e/tCH4)  

 
Data source and collecting ways: 
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𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 should use the measured value in the monitoring year. 
For 𝐹𝐵𝐺𝑆,𝐴𝐷,𝑦, the measured value in the monitoring year is preferred. The monitoring 
frequency should be at least every three months. If the measurement data is not 
available, the default value can be used. 
𝜌𝐶𝐻4，𝐸𝐹𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 and 𝐺𝑊𝑃𝐶𝐻4 use the default values given in the Section 5 of 
this model. 

4.2.3.3.2 CH4 leakage emissions associated with storage of digestate 

Storage of digestate under anaerobic conditions can cause CH4 emissions due to further 
anaerobic digestion of the residual biodegradable organic matter. The referred 
anaerobic conditions include: 
(a) In an un-aerated lagoon that has a depth of more than one meter; or 
(b) In a SWDS, including stockpiles that are considered a SWDS as per the definitions 
section. 
 
Under the above anaerobic conditions, CH4 leakage emissions from biogas residue 
storage should be calculated as below: 
 
𝑃𝐸𝐿𝐸_𝑠𝑡𝑜𝑟𝑎𝑔𝑒,𝑦 = (𝐹𝑤𝑤,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 + 𝐹𝑆𝐷,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡) × 𝑄𝐶𝐻4,𝑦 × 𝐺𝑊𝑃𝐶𝐻4 (30) 
 

𝑄𝐶𝐻4,𝑦 = 𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 × 𝐹𝐵𝐺𝑆,𝐴𝐷,𝑦 × 𝜌𝐶𝐻4                   (31) 

        
𝑃𝐸𝐿𝐸_𝑠𝑡𝑜𝑟𝑎𝑔𝑒,𝑦 = CH4 Leakage emissions associated with storage of digestate in 

year y（tCO2e） 
𝐹𝑤𝑤,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 = Default factor representing the remaining methane production 

capacity of liquid digestate (fraction) 
𝐹𝑆𝐷,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 = Default factor representing the remaining methane production 

capacity of solid digestate (fraction) 
𝑄𝐶𝐻4,𝑦 = Quantity of methane produced in the digester in year y（tCH4） 
𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 = The amount of biogas collected at the digester outlet in year 

y（m3） 
𝐹𝐵𝐺𝑆,𝐴𝐷,𝑦 = Fraction of methane in the biogas in year y 
𝜌𝐶𝐻4 = Density of methane at normal conditions（kg/m3） 
𝐺𝑊𝑃𝐶𝐻4 = Global Warming Potential of CH4 (tCO2e/tCH4)  

 
Data source and collecting ways: 

𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 should use the measured value recorded in production report or account of 
waste treatment plant in the monitoring year. 
For 𝐹𝐵𝐺𝑆,𝐴𝐷,𝑦  , measured value in the historical year is preferred. The monitoring 
frequency is at least once every three months. If the measurement data is not available, 
the default value can be used. 
𝐹𝑤𝑤,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡, 𝐹𝑆𝐷,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡，𝜌𝐶𝐻4and 𝐺𝑊𝑃𝐶𝐻4 use the default values given in the 
Section 5 of this model. 
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4.2.3.3.3 CO2 emission reductions from purified biogas replacing natural gas  

CO2 emission reductions from purified biogas replacing natural gas are calculated as 
below: 

 𝑃𝐸𝑁𝐺,𝑦 = 𝐵𝐺𝑆𝑁𝐺,y × 𝑁𝐶𝑉𝑖 × 𝐶𝐶𝑖 × 𝑂𝐹𝑖 ×
44

12
 (32) 

                                                 
𝑃𝐸𝑁𝐺,𝑦 = Emission reductions from purification of biogas replacing the 

natural gas pipeline network in year y（tCO2） 
𝐵𝐺𝑆𝑁𝐺,y = The amount of biogas purification to natural gas pipeline network 

in year y（104Nm3） 
𝑁𝐶𝑉𝑖 = The net calorific value of fuel type i（GJ/104Nm3) 
𝐶𝐶𝑖 = The unit calorific value carbon content of fuel type i（TC/GJ） 
𝑂𝐹𝑖 = The carbon oxidation rate of fuel type i 
i = Fossil fuel types (natural gas) 
44/12 = The molecular weight ratio of carbon dioxide to carbon 

 
Data source and collecting ways: 
𝐵𝐺𝑆𝑁𝐺,y should use the measured value in production report or sale records in the 
monitoring year. 
𝑁𝐶𝑉𝑖, 𝐶𝐶𝑖 and 𝑂𝐹𝑖 use the default values given in the Section 5 of this model. 

4.2.3.3.4 CO2 emission reductions from biodiesel replacing diesel 

CO2 emission reductions from biodiesel replacing diesel are calculated as below: 
 

 𝑃𝐸𝐵𝐷𝑆,𝑦 = 𝐵𝐷𝑆𝑃𝐽,𝑦 × 𝐶𝑂𝐸𝐹𝑑𝑖𝑒 (33) 
                                         

𝑃𝐸𝐵𝐷𝑆,𝑦 = Emission reductions from biodiesel replacing diesel in year y
（tCO2） 

𝐵𝐷𝑆𝑃𝐽,𝑦 = Biodiesel production in year y（t） 
𝐶𝑂𝐸𝐹𝑑𝑖𝑒 = Diesel emission factor（tCO2/t） 

 
Data source and collecting ways: 
𝐵𝐷𝑆𝑃𝐽,𝑦 should use the measured value in production report or sale records in the 
monitoring yea. 
𝐶𝑂𝐸𝐹𝑑𝑖𝑒 use the default values given in the Section 5 of this model. 
 

4.2.3.4 Composting 

Project emissions from waste treatment by composting in the monitoring year are 
calculated according to the following formula: 
 

𝑃𝐸𝐶𝑂𝑀𝑃,𝑦 = 𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦 + 𝑃𝐸𝐹𝐶,𝐶𝑂𝑀𝑃,𝑦 + 𝑃𝐸𝐸𝐶,𝐶𝑂𝑀𝑃,𝑦 + 𝑃𝐸𝑊𝑊,𝐶𝑂𝑀𝑃,𝑦 −

𝑃𝐸𝑂𝐹𝑆,𝑦                                                            (34) 
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𝑃𝐸𝐶𝑂𝑀𝑃,𝑦 = Project emissions from composting in year y（tCO2e） 
𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦 = Emissions of CH4 and N2O from the composting process in 

year y（tCO2e） 
𝑃𝐸𝐹𝐶,𝐶𝑂𝑀𝑃,𝑦 = Emissions from fossil fuel consumption in waste composting 

in year y（tCO2） 
𝑃𝐸𝐸𝐶,𝐶𝑂𝑀𝑃,𝑦 = Emissions from electricity consumption in waste composting 

in year y（tCO2） 
𝑃𝐸𝑊𝑊,𝐶𝑂𝑀𝑃,𝑦 = Emissions from organic wastewater treatment in waste 

composting in year y（tCO2） 
𝑃𝐸𝑂𝐹𝑆,𝑦 = Emission reductions from organic fertilizers instead of 

chemical fertilizers（tCO2e） 
 
The calculation formula of 𝑃𝐸𝐹𝐶,𝐶𝑂𝑀𝑃,𝑦, 𝑃𝐸𝐸𝐶,𝐶𝑂𝑀𝑃,𝑦 and 𝑃𝐸𝑊𝑊,𝐶𝑂𝑀𝑃,𝑦 is the same 
as that of 𝐵𝐸𝐹𝐶,𝐵𝐿𝐹,𝑥, 𝐵𝐸𝐸𝐶,𝐵𝐿𝐹,𝑥 and 𝐵𝐸𝑊𝑊,𝐵𝐿𝐹,𝑥 in the Section 4.2.2.1, respectively. 
The subscripts of relevant parameters are changed from “BE” to “PE”; “BLF” to “COMP”, 
“x” to “y”.  
The calculation formula of 𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦 and 𝑃𝐸𝑂𝐹𝑆,𝑦  is detailed in Sections 
4.2.2.3.4.1~4.2.2.3.4.2. 

4.2.3.4.1 CH4 and N2O emissions from the composting 

CH4 and N2O emissions from the composting are calculated as below: 
 
 𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦 = 𝑄𝐶𝑂𝑀𝑃,𝑦 × (𝐸𝐹𝐶𝐻4,𝐶𝑂𝑀𝑃 × 𝐺𝑊𝑃𝐶𝐻4 + 𝐸𝐹𝑁2𝑂,𝐶𝑂𝑀𝑃 × 𝐺𝑊𝑃𝑁2𝑂)

 (35) 
               

𝑃𝐸𝐶𝐻4,𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦 = Emissions of CH4 and N2O from the composting process in 
year y（tCO2e） 

𝑄𝐶𝑂𝑀𝑃,𝑦 = Quantity of waste composted in year y（t） 
𝐸𝐹𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦 = Emission factor of N2O per tonne of waste composted valid 

in year y（tN2O/t） 
𝐸𝐹𝐶𝐻4,𝐶𝑂𝑀𝑃,𝑦 = Emission factor of CH4 per tonne of waste composted valid 

in year y（tCH4/t） 
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential of CH4 (tCO2e/tCH4) 
𝐺𝑊𝑃𝑁2𝑂 = Global warming potential of N2O (tCO2e/tN2O)  

 

Data source and collecting ways: 
𝑄𝐶𝑂𝑀𝑃,𝑦 should use the measured value in production report or sale records in the 
monitoring year. 
. 
𝐸𝐹𝑁2𝑂,𝐶𝑂𝑀𝑃,𝑦, 𝐸𝐹𝐶𝐻4,𝐶𝑂𝑀𝑃,𝑦, 𝐺𝑊𝑃𝐶𝐻4 and 𝐺𝑊𝑃𝑁2𝑂 use the default values given in 
the Section 5 of this model. 

4.2.3.4.2 CO2 emission reductions from organic fertilizers replacing chemical fertilizers 

CO2 emission reductions from organic fertilizers replacing chemical fertilizers are 
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calculated as below:  
 

 𝑃𝐸𝑂𝐹𝑆,𝑦 = 𝑃𝑂𝐹𝑆,𝑦 × 𝐸𝐹𝐶𝐹 (36) 
                                            

𝑃𝐸𝑂𝐹𝑆,𝑦 = Emission reductions from organic fertilizers replacing chemical 
fertilizers（tCO2） 

𝑃𝑂𝐹𝑆,𝑦 = Organic fertilizers production in year y（t） 
𝐸𝐹𝐶𝐹 = Emission factor of fertilizer production (tCO2/t) 

 
Data source and collecting ways: 
𝑃𝑂𝐹𝑆,𝑦 should use the measured value in production report or sale records in the 
monitoring year. 
𝐸𝐹𝐶𝐹 uses the default values given in the Section 5 of this model. 

4.3 Emission reductions from waste recycling 

The emission reductions from waste recycling only calculate the emission reductions 
caused by the increase in recovery rates of four types of recyclables such as waste 
paper, waste plastics, waste glass and scrap metal. Emission reductions involve: 
production of resource-based products and avoidance of landfills and/or incineration, 
which is shown in the formula below: 
 
 𝐸𝑅𝑊𝑅,𝑦 = 𝐸𝑅𝑃𝑅𝑃,𝑦 + 𝐸𝑅𝑁𝐿𝐼,𝑦 (37) 
                                        

𝐸𝑅𝑊𝑅,𝑦 = Emission reductions from waste recycling in year y（tCO2e） 
𝐸𝑅𝑃𝑅𝑃,𝑦 = Emission reductions from recycling and production of the 

resource-based products in year y（tCO2e） 
𝐸𝑅𝑁𝐿𝐼,𝑦 = Emission reductions from recycling instead of waste 

landfill/incineration（tCO2e） 

4.3.1 Emission reductions from waste recycling and production of the resource-based 

products 

Emission reductions from waste recycling and production of the resource-based 
products are calculated based on recycling increment and emission reduction potential 
per ton of recyclables. And the recycling increment of each recyclable is calculated 
by the recovery rate of baseline year4 and monitoring year as well as the amount of 
recyclable waste generated in the project monitoring year. The detailed formula is as 
below:  

 

 𝐸𝑅𝑃𝑅𝑃,𝑦 = ∑ 𝑅𝐼𝑗,𝑦𝑗 × 𝐸𝑅𝑃𝑗,𝑦 (38) 

                                      

 
4 The average recovery rate from 2015 to 2017 is used as the recovery rate in baseline years. If the recovery rate 

for three years is not available, the recovery rate for the year before the  monitoring year can be used as the 

recovery rate in baseline year. 
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𝑅𝐼𝑗,𝑦 = (
𝑅𝑄𝑗,𝑦

𝑅𝑄𝑗,𝑦+𝑄𝑊𝑇,𝑦×𝑃𝑗,𝑦
− ∑ (

𝑅𝑄𝑗,𝑥

𝑅𝑄𝑗,𝑥+𝑄𝑊𝑇,x×𝑃𝑗,𝑥
x )/n) × (𝑅𝑄𝑗,𝑦 + 𝑄𝑊𝑇,𝑦 × 𝑃𝑗,𝑦) (39) 

                                                              
𝐸𝑅𝑃𝑅𝑃,𝑦 = Emission reductions from waste recycling and production of the 

resource-based products in year y（tCO2e） 
𝑅𝐼𝑃𝐽,𝑗,𝑦 = Recycling increment of waste component j in year y（t） 
𝐸𝑅𝑃𝑗,𝑦 = Reduction potential of waste component j in year y（tCO2e/t) 
𝑅𝑄𝑗,𝑦 = The amount of waste component j recycled in year y（t） 
𝑅𝑄𝑗,𝑥 = The amount of waste component j recycled in year x（t） 
𝑄𝑊𝑇,𝑦 = The amount of waste treatment/disposal in year y（t） 
𝑄𝑊𝑇,𝑥 = The amount of waste treatment/disposal in year x（t） 
𝑃𝑗,𝑦 = Proportion of waste component j in year y· 
𝑃𝑗,𝑥 = Proportion of waste component j in year x 
j = Recyclables in the waste component (only including waste paper, 

waste plastics, waste glass and scrap metal) 
x = Baseline year, x=2015, 2016, 2017 
n = The number of baseline year 

 

Data source and collecting ways: 
𝑅𝑄𝑗,𝑦、𝑄𝑊𝑇,𝑦 use the measured value in the monitoring year. 𝑅𝑄𝑗,𝑥 and 𝑄𝑊𝑇,𝑥 should 
use the measured value in production report and sale records in the historical 
years. 𝑃𝑗,𝑦 uses the measured value of waste components in monitoring year. The 
monitoring should be conducted at least every three months, taking at least 3 samples 
at a time. the annual average data should be used. 
𝑃𝑗,𝑥  uses the measured value in the historical years. The monitoring should be 
conducted at least each three months, taking at least 3 samples at a time. The annual 
average data should be used. If the monitoring of 𝑃𝑗,𝑥 cannot reach this frequency, 
the value of 𝑃𝑗,𝑦 can be used as the recovery rate in the baseline year.  
𝐸𝑅𝑃𝑗,𝑦 uses the default values given in the Section 5 of this model. 

4.3.2 Emission reductions from waste recycling instead of landfill and/or incineration 

Emission reductions from waste recycling instead of landfill and/or incineration are 
calculated by the recycling increment of recyclables and the historical average 
emission intensity of waste treatment/disposal under the baseline scenario5. The 
detailed is as below:   
 
 𝐸𝑅𝑁𝐿𝐼,𝑦 = ∑ 𝑅𝐼𝑗,𝑦 ×𝑗 𝐵𝐸𝐼𝑡,𝑥 (40) 
                                      

𝐸𝑅𝑁𝐿𝐼,𝑦 = Emission reductions from waste recycling instead of landfill 
and/or incineration（tCO2e） 

𝑅𝐼𝑗,𝑦 = Recycling increment of waste component j in year y（t） 
𝐵𝐸𝐼𝑡,𝑥 = The average emission intensity of waste treated/disposed by 

technology t under the baseline scenario in year x (tCO2/t) 

 
5 Considering the GHG emissions generated by the recyclables and other waste components in MSW during 

landfill or incineration in historical years cannot be counted separately, the historical average emission intensity of 

MSW treatment is used to calculate for simplification. 



Greenhouse Gas Emission Reductions MRV Model of Municipal Solid Waste Management 

28 

 

j = Recyclables in the waste component (only including waste paper, 
waste plastics, waste glass and scrap metal) 

 
Data source and collecting ways: 
𝑅𝐼𝑗,𝑦 is a calculated value. The data source of the relevant parameters is detailed in 
Section 4.3.1. 
𝐵𝐸𝐼𝑡,𝑥 is a calculated value. The calculation is detailed in Section 4.2.2. 

5 Data and parameters not monitored 

For parameters that use default values or historical values, the data and its source 
are provided in the model. These parameters are determined ex-ante, so no monitoring 
is needed and the values keep the same during the project monitoring year or is to 
be updated according to the data source. The data and parameters not monitored are 
detailed in the below tables: 

Data/Parameter: GWPCH4 
Data Unit: tCO2e/tCH4 
Description： Global warming potential of CH4 
Source of data: IPCC 
Value to be 
applied: 

25 

Any comment: Shall be updated according to IPCC 
 

Data/Parameter: OX 
Data Unit: - 
Description： Oxidation factor 

Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

0.1 

Any comment: - 
 

Data/Parameter: 𝑄𝐵𝐿𝐹,𝑥 
Data Unit: t 
Description： The amount of waste disposal by landfill in year x 
Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 

Data/Parameter: 𝑄𝐵𝐼𝑁𝐶,𝑥 
Data Unit: t 
Description： The amount of waste treatment by incineration in year x 
Source of data: The historical year data 
Value to be 
applied: 

- 
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Any comment: - 
 

Data/Parameter: 𝑃𝑗,𝑥 
Data Unit: - 
Description： Proportion of waste component j in MSW in year x 
Source of data: The historical year data. The monitoring frequency should be 

every three months at least, take at least 3 samples at a time. 
The annual data are averaged） 

Value to be 
applied: 

- 

Any comment: If the monitoring frequency of 𝑃𝑗,𝑥  cannot reach this 
frequency, the value of 𝑃𝑗,𝑦 should be used to calculate 𝐿𝑜,𝑥 

 

Data/Parameter: 𝑅𝐵𝐿𝐹,𝑥 
Data Unit: tCH4 
Description： Methane recovery from landfill gas capture systems in waste 

landfill in year x 
Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 

Data/Parameter: 𝑀𝐶𝐹𝐵𝐿𝐹,𝑥, 𝑀𝐶𝐹𝐿𝐹,𝑦 
Data Unit: - 
Description： Methane correction factor of landfill in year x and y 
Source of data: Guidelines for Provincial Greenhouse Gas Inventories 
Value to be 
applied: 

There are different methane correction factors for different 
management/controlled conditions, as shown in the table 
below:   

Management/controlled conditions 
Methane 
correction factor 

Managed/controlled solid waste 
disposal sites 

1 

Unmanaged/uncontrolled solid 
waste disposal sites (depth >5 
meters) 

0.8 

Unmanaged/uncontrolled solid 
waste disposal sites (depth<5 
meters)  

0.4 

Unclassified 0.4 
 

Any comment: - 
 

Data/Parameter: 𝐷𝑂𝐶𝐵𝐿𝐹,𝑥, 𝐷𝑂𝐶𝐿𝐹,𝑦 
Data Unit: - 
Description： Fraction of degradable organic carbon (DOC) that decomposes 

under the specific conditions occurring in the landfill plant in 
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year x and y 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

0.5 

Any comment: - 
 

Data/Parameter: DOCj 
Data Unit: - 
Description： Fraction of degradable organic carbon in the waste type j  

Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

For MSW projects, the 
values of different waste 
components j are shown in 
the table below.Waste 
type 

DOCj (wet waste) 

Paper /cardboard 0.4 
Textiles 0.24 
Food waste 0.15 
Wood and wood products 0.43 
Garden, yard and park 
waste 

0.2 

Rubber and leather 0.39 
Glass, plastic, metal, other 
inert waste 

0 
 

Any comment: - 
 

Data/Parameter: 𝐹𝐿𝐹𝐺,𝐵𝐿𝐹,𝑥 
Data Unit: - 
Description： Fraction of methane in the landfill gas in year x 

Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

0.5 

Any comment: Take the measured value in the historical year at first. At least 
once every three months, the annual data is averaged. If the 
measurement data is not available, the default value can be 
used. 

 

Data/Parameter: 𝐹𝐵𝐺𝑆,𝐵𝐿𝐹,𝑥, 𝐹𝐵𝐺𝑆,𝐵𝐼𝑁𝐶,𝑥 
Data Unit: - 
Description： Fraction of methane in the biogas of the landfill/incineration 

plant in year x 
Source of data: Project and leakage emissions from anaerobic digesters 
Value to be 
applied: 

0.6 

Any comment: Take the measured value in the historical year at first. At least 
once every three months, the annual data is averaged. If the 
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measurement data is not available, the default value can be 
used. 

 

Data/Parameter: 𝑉𝐿𝐹𝐺_𝐹𝐿,𝐵𝐿𝐹,𝑥 
Data Unit: m3 
Description： Volumetric flow of the landfill gas sent to the flare in year x 

Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 

Data/Parameter: 𝑉𝐵𝐺𝑆_𝐹𝐿,𝐵𝐿𝐹,𝑥, 𝑉𝐵𝐺𝑆_𝐹𝐿,𝐵𝐼𝑁𝐶,𝑥 
Data Unit: m3 
Description： Volumetric flow of the biogas sent to the flare by 

landfill/incineration plant in year x 
Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝜌𝐶𝐻4 

Data Unit: kg/m3 
Description： Density of methane at normal conditions 
Source of data: Project and leakage emissions from anaerobic digesters 

(Version 02.0) 
Value to be 
applied: 

0.67 

Any comment: If the landfill gas or biogas collection amount is the data at 
standard conditions (Data Unit: Nm3), the methane density at 
standard conditions should be 0.717 kg/Nm3（Source：Guidelines 
for accounting methods and reporting of greenhouse gas 
emissions by enterprises in other industries of Chinese 
industry） 

 
Data/Parameter: ŋ𝐹𝐿 
Data Unit: - 
Description： Flare efficiency 
Source of data: Project emissions from flaring (Version 02.0) 
Value to be 
applied: 

There is different flare efficiency for different types of flare 
Flare types Flare efficiency 

Enclosed flare 0.9 
Open flare 0.5 

 

Any comment: - 
 
Data/Parameter: 𝐹𝐶𝑖,𝐵𝐿𝐹,𝑥, 𝐹𝐶𝑖,𝐵𝐼𝑁𝐶,𝑥 
Data Unit: t, 104Nm3 
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Description： Consumption of fossil fuel i in waste landfill, incineration in 
year x 

Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝑁𝐶𝑉𝑖 
Data Unit: GJ/t，GJ/104Nm3 
Description： The net calorific value of fuel type i 

Source of data: Guidelines for accounting methods and reporting of greenhouse 
gas emissions by enterprises in other industries of Chinese 
industry 

Value to be 
applied: The fuel type 

Default values for the low calorific 
value（GJ/t，GJ/104Nm3) 

Anthracite 24.515 
Bitumite 23.204 
Lignite 14.449 
Cleaned coal 26.334 

Other coal washes 15.373 

Coke 28.446 
Diesel oil 43.330 
Gasoline 44.80 
Natural gas 389.31 

 

Any comment: - 
 
Data/Parameter: 𝐶𝐶𝑖 
Data Unit: TC/GJ 
Description： The carbon content per unit calorific value of fuel type i 

Source of data: Guidelines for accounting methods and reporting of greenhouse 
gas emissions by enterprises in other industries of Chinese 
industry 

Value to be 
applied: The fuel type 

The unit calorific value 
carbon content（TC/GJ) 

Anthracite 0.02749 
Bitumite 0.02618 

Lignite 0.02800 
Cleaned coal 0.02540 

Other coal washes 0.02540 

Coke 0.02940 

Diesel oil 0.02020 
Gasoline 0.01890 
Natural gas 0.01530 

 

Any comment: - 
 
Data/Parameter: 𝑂𝐹𝑖 
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Data Unit: - 
Description： The carbon oxidation rate of fuel type i 

Source of data: Guidelines for accounting methods and reporting of greenhouse 
gas emissions by enterprises in other industries of Chinese 
industry 

Value to be 
applied: The fuel type 

The carbon oxidation 
rate 

Anthracite 94% 
Bitumite 93% 
Lignite 96% 
Cleaned coal 93% 
Other coal washes 90% 
Coke 93% 
Diesel oil 98% 
Gasoline 98% 
Natural gas 99% 

 

Any comment: - 
 
Data/Parameter: 𝐸𝐶𝐵𝐿𝐹,𝑥, 𝐸𝐶𝐵𝐼𝑁𝐶,𝑥 
Data Unit: MWh 
Description： Electricity consumption in waste landfill/incineration in year x 

Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝐸𝐿 
Data Unit: tCO2/ MWh 
Description： Electricity emission factor 

Source of data: China Regional Grid Baseline Emission Factor in 2015 
Value to be 
applied: 

 

Grid  Emission factor（tCO2/MWh) 

North China 0.75980 
Northeast China 0.78030 
East China 0.70285 
Central China 0.65075 
Northwest China 0.63095 
South China 0.63035 

 

Any comment: Select emission factors based on the regional grid to which the 
waste treatment facility is located. 

 
Data/Parameter: 𝑊𝐵𝐿𝐹,𝑥, 𝑊𝐵𝐼𝑁𝐶,𝑥 
Data Unit: m3 
Description： The amount of wastewater treated by anaerobic section of 

landfill and incineration in year x 
Source of data: The historical year data 
Value to be - 
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applied: 
Any comment: - 

 
Data/Parameter: 𝐶𝑂𝐷𝑖𝑛,𝐵𝐿𝐹,𝑥, 𝐶𝑂𝐷𝑜𝑢𝑡,𝐵𝐿𝐹,𝑥, 𝐶𝑂𝐷𝑖𝑛,𝐵𝐼𝑁𝐶,𝑥, 𝐶𝑂𝐷𝑜𝑢𝑡,𝐵𝐼𝑁𝐶,𝑥 
Data Unit: kg COD/m3 
Description： The COD concentration and in the inlet and outlet of 

wastewater from anaerobic treatment system of landfill and 
incineration in year x 

Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝐵𝑜 
Data Unit: kg CH4/ kg COD 
Description： Maximum production capacity of methane in anaerobic 

wastewater treatment system 
Source of data: Guidelines for Provincial Greenhouse Gas Inventories 
Value to be 
applied: 

0.25 

Any comment: - 
 
Data/Parameter: 𝑀𝐶𝐹𝑊𝑊 
Data Unit: - 
Description： Methane correction factor in anaerobic wastewater treatment 

Source of data: Guidelines for Provincial Greenhouse Gas Inventories 
Value to be 
applied: 

0.8 

Any comment: - 
 
Data/Parameter: 𝑆𝑜 
Data Unit: - 
Description： Total amount of organic matter removed by sludge in anaerobic 

wastewater treatment system 
Source of data: Guidelines for accounting methods and reporting of greenhouse 

gas emissions by enterprises in other industries of Chinese 
industry 

Value to be 
applied: 

0 

Any comment: - 
 
Data/Parameter: 𝑅𝑊𝑊,𝐵𝐿𝐹,𝑥, 𝑅𝑊𝑊,𝐵𝐼𝑁𝐶,𝑥 
Data Unit: tCH4 
Description： Methane recovery from wastewater treatment system of waste 

landfill and waste incineration in year x 
Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
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Data/Parameter: 𝐸𝑆𝐵𝐿𝐹,𝑥, 𝐸𝑆𝐵𝐼𝑁𝐶,𝑥 
Data Unit: MWh 
Description： The amount of electricity supplied to the grid by the waste 

landfill and incineration in year x 
Source of data: The historical year data 
Value to be applied: - 
Any comment: - 

 
Data/Parameter: 𝐻𝑆𝐵𝐿𝐹,𝑥, 𝐻𝑆𝐵𝐼𝑁𝐶,𝑥 
Data Unit: GJ 
Description： The amount of heating supplied to the heat consumer by waste 

landfill, incineration in year x 
Source of data: The historical year data 
Value to be applied: - 
Any comment: - 

 
Data/Parameter: 𝐸𝐹𝐻𝑆 
Data Unit: tCO2/ GJ 
Description： Heating emission factor 

Source of data: Guidelines for accounting methods and reporting of greenhouse 
gas emissions by enterprises in other industries of Chinese 
industry 

Value to be applied: 0.11 
Any comment: - 

 
Data/Parameter: 𝐸𝐹𝐹𝐵𝐼𝑁𝐶,𝑥 
Data Unit: - 
Description： Combustion efficiency of incinerators in waste incineration in 

year x 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

100% 

Any comment: Use the measured value in the historical year at first. If not 
available, default value could be selected. 

 
Data/Parameter: 𝐹𝐶𝐶𝑗 
Data Unit: - 
Description： Fraction of total carbon content in waste component j 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

For MSW the following values for the different waste types j 
may be applied： 

Waste type j Default mrm: Internal note: the 
methodology’s default is the 
largest value of the range of Table 
2.4/Chapter2/Vol.5/2006 IPCC 
Guidelines (as per FFCj above) 

Paper/cardboard 50% 
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Textiles 50% 
Food waste 50% 
Wood 54% 
Garden and Park waste 55% 
Nappies 90% 
Rubber and Leather  67% 
Plastics 85% 
Metal NA 
Glass NA 
Other, inert waste 5% 

Metal and glass contain some carbon of fossil origin. 
Combustion of significant amounts of glass or metal is not 
common. 

Any comment: - 
 
Data/Parameter
: 

𝐹𝐹𝐶𝑗 

Data Unit: - 
Description： Fraction of fossil carbon in total carbon content in waste 

component j (weight ratio) 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

For MSW the following values for the different waste types j may 
be applied:： 

Waste type j Default mrm: Internal note: the 
methodology’s default is the largest 
value of the range of Table 
2.4/Chapter2/Vol.5/ 
2006 IPCC Guidelines 

Paper/cardboard 5% 
Textiles 50% 
Food waste - 
Wood - 
Garden and Park waste 0 
Nappies 10% 
Rubber and Leather  20% 
Plastics 100% 
Metal NA 
Glass NA 
Other, inert waste 100% 

Metal and glass contain some carbon of fossil origin. 
Combustion of significant amounts of glass or metal is not 
common. 

Any comment: - 
 
Data/Parameter: 𝑆𝐺𝐵𝐼𝑁𝐶,𝑥 
Data Unit: Nm3 
Description： Volume of stack gas from waste incineration in year x 

Source of data: The historical year data 
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Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝐶𝑁2𝑂,𝑆𝐺,𝑚,𝑥, 𝐶𝐶𝐻4,SG,𝑚,𝑥 
Data Unit: tN2O/ Nm3, tCH4/ Nm3 
Description： Nitrous oxide and methane concentration in stack gas from 

waste incineration in year x 
Source of data: The historical year data 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝑁2𝑂,𝑚 
Data Unit: tN2O/t 
Description： N2O emission factor associated with waste incineration method 

m 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

 

Type of waste 
Technology 
/Management 
practice 

Emission factor 
(t N2O/t waste 
wet basis 

MSW 

Continuous and 
semi-continuous 
incinerators 1.21× 50×10-6 

MSW 
Batch-type 
incinerators 1.21× 60×10-6  

Industrial waste 
All types of 
incineration 1.21× 100×10-6   

Sludge (except 
sewage sludge) 

All types of 
incineration 1.21× 450×10-6   

Sewage sludge Incineration 1.21× 900×10-6  
A conservativeness factor of 1.21 has been applied to account 
for the uncertainty of the IPCC default values 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝐶𝐻4,𝑚 
Data Unit: tCH4/t 
Description： CH4 emission factor associated with waste incineration method 

m 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

 

Waste 
type 

Type of 
incineration/technology 

CH4 emission 
factors (t CH4 / t 
waste) wet basis 

MSW 
Continuous 
incineration  

Stoker 1.21× 0.2×10-6  
Fluidized 
bed 

 ~0  

Semi-continuous Stoker 1.21× 6×10-6  
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incineration Fluidized 
bed 

1.21× 188×10-6  

Batch type 
incineration 

Stoker 1.21× 60×10-6  
Fluidized 
bed 

1.21× 237×10-6  

Industrial sludge (semi-continuous or 
batch type incineration) 

1.21× 9 700×10-6 

Waste oil (semi-continuous or batch 
type incineration) 

1.21× 560×10-6 

A conservativeness factor of 1.21 has been applied to account 
for the uncertainty of the IPCC default values 

Any comment: - 
 
Data/Parameter: 𝐺𝑊𝑃𝑁2𝑂 
Data Unit: t CO2e/t N2O 
Description： Global warming potential of N2O 
Source of data: IPCC 

Value to be 
applied: 

298 

Any comment: Shall be updated according to IPCC  
 
Data/Parameter: 𝐸𝐹𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 
Data Unit: - 
Description： Default emission factor for the fraction of CH4 leakage from the 

anaerobic digester 
Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Value to be 
applied: 

Corresponding to the type of digester used in the project activity: 
Digester types EFCH4,default 
Steel or lined concrete or 
fiberglass  

0.028 

UASB 0.05 
Others 0.1 
Uncertain 0.1 

 

Any comment: - 
 
Data/Parameter: 𝐹𝑤𝑤,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 
Data Unit: - 
Description： Default factor representing the remaining methane production 

capacity of liquid digestate (fraction) 
Source of data: Project and leakage emissions from anaerobic digesters (Version 

02.0) 
Value to be 
applied: 

 
Anaerobic digestion 
techniques 

𝐹𝑤𝑤,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 
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Covered anaerobic lagoons  0.1 

UASB/ filter 
bed reactor for wastewater / 
fluidized bed reactor 

0.15 

Conventional digesters 0.2 
Two stage digesters  0.05 

 

Any comment: - 
 
Data/Parameter: 𝐹𝑆𝐷,𝐶𝐻4,𝑑𝑒𝑓𝑎𝑢𝑙𝑡 
Data Unit: - 
Description： Default factor representing the remaining methane production 

capacity of solid digestate (fraction) 
Source of data: Project and leakage emissions from anaerobic digesters  
Value to be 
applied: 

Two phase digesters：0.15 
All other technologies：0.35 

Any comment: - 
 
Data/Parameter: 𝐶𝑂𝐸𝐹𝑑𝑖𝑒 
Data Unit: tCO2/t 
Description： Diesel emission factor 

Source of data: Guidelines for accounting methods and reporting of greenhouse 
gas emissions by enterprises in other industries of Chinese 
industry 

Value to be 
applied: 

3.145 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝑁2𝑂,𝐶𝑂𝑀𝑃 
Data Unit: tN2O/t 
Description： Emission factor of nitrous oxide (N2O) per tonne of waste 

composted valid 
Source of data: Project and leakage emissions from composting (Version 02.0) 
Value to be 
applied: 

0.0002 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝐶𝐻4,𝐶𝑂𝑀𝑃 
Data Unit: tCH4/t 
Description： Emission factor of methane (CH4) per tonne of waste 

composted valid 
Source of data: Project and leakage emissions from composting 
Value to be 
applied: 

0.002 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝐶𝐹 
Data Unit: tCO2/t 
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Description： Emission factor of fertilizer production 

Source of data: Literature value（Potentialities of fertilizer reduction for grain 
produce and effects on carbon emissions） 

Value to be 
applied: 

1.285 

Any comment: - 
 
Data/Parameter: 𝑅𝑄𝑗,𝑥 
Data Unit: t 
Description： The amount of waste component j recycled in year x 

Source of data: The historical year data 
Source of data: - 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝑄𝑊𝑇,𝑥 
Data Unit: t 
Description： The amount of waste treatment/disposal in year x 

Source of data: The historical year data 
Source of data: - 
Value to be 
applied: 

- 

Any comment: - 
 
Data/Parameter: 𝐸𝑅𝑃𝑗 
Data Unit: tCO2/t 
Description： Reduction potential of waste component j 
Source of data: Literature value 
Value to be 
applied: 

 
Recyclable 
waste 

Paper Plastic Aluminum Iron Glass 

Reduction 
potential 

1.55 0.5 10 2 5 

 

Any comment: - 

6 Data and parameters monitored 

Data and parameters monitored need to be measured by monitoring equipment. The 
related project participant should make monitoring plan, which shall specify the 
monitoring organization structure, data acquisition methods of all monitoring 
parameters, monitoring procedures, monitoring frequency and QA/QC procedures, etc. 
The related parameters are shown in below tables: 

Data/Parameter: TTDBEV,y  
Data Unit: km 
Description： The total transportation distance of electric vehicles in year y 
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Source of data: Measured value 
Measurement 
procedures: 

Monitor all vehicles 
 

Monitoring 
frequency: 

- 

QA/QC 
procedures: 

- 

Any comment: - 
 
Data/Parameter: ECBEV,y  
Data Unit: MWh 
Description： The power consumption of electric vehicles in year y 

Source of data: Measured value 
Measurement 
procedures: 

Monitor all vehicles 

Monitoring 
frequency: 

- 

QA/QC 
procedures: 

- 

Any comment: - 
 
Data/Parameter: 𝑈𝐶i,𝑦, 𝑈𝐶𝑑𝑖𝑒,𝑦 
Data Unit: t/km 
Description： The unit consumption of fossil fuel i (gasoline/diesel) of the 

replaced vehicles 
Source of data: Manufacturer’s recommended value 
Measurement 
procedures: 

Take the vehicle type with the most quantities as the replaced 
vehicle, and the gasoline/diesel consumption per km of the 
replaced vehicle is determined according to the vehicle 
specifications in the urban environment provided by the 
manufacturer.  

Monitoring 
frequency: 

- 

QA/QC 
procedures: 

- 

Any comment: - 
 
Data/Parameter: TTDBDS,y 
Data Unit: km 
Description： The total transportation distance of biodiesel vehicles in year y 
Source of data: Measured value 
Measurement 
procedures: 

Monitor all vehicles 

Monitoring 
frequency: 

- 

QA/QC 
procedures: 

- 

Any comment: - 
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Data/Parameter: FCi,y 
Data Unit: t 
Description： The consumption of fossil fuel i mixed in biodiesel vehicles in 

year y 
Source of data: Measured value 
Measurement 
procedures: 

Data sources can be selected in the following order of 
precedence: 
1) Refueling record, or 
2) Based on fossil fuel costs and fuel unit price estimates, or 
3) Calculated based on vehicle transport distance and fossil fuel 
consumption per kilometer. 

Monitoring 
frequency: 

- 

QA/QC 
procedures: 

- 

Any comment: - 
 
Data/Parameter: Qd,k,y 
Data Unit: t 
Description： The amount of waste treatment/disposal method d under the 

project activity k in year y 
Source of data: Measured value 
Measurement 
procedures: 

Weighbridge 

Monitoring 
frequency: 

Daily real-time measurement, Monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝐹𝐿𝐹𝐺,𝐿𝐹,𝑦 
Data Unit: - 
Description： Fraction of methane in the landfill gas in year y 
Source of data: Measured value or Default value 
Measurement 
procedures: 

The measured value is preferred. If there is no measured value, 
the default value of 0.5 can be used. （Source：2006 IPCC  
Guidelines for National Greenhouse Gas Inventories） 

Monitoring 
frequency: 

At least once every three months, the annual data is averaged. 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: Pj,y 
Data Unit: - 
Description： Proportion of waste component j in MSW in year y 

Source of data: Measured value 
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Measurement 
procedures: 

- 

Monitoring 
frequency: 

At least every three months, at least 3 samples at a time. 
Use annual average data. 

QA/QC 
procedures: 

- 

Any comment: If the monitoring frequency of Pj,x cannot reach the required 
frequency, the value of Pj,y should be used to calculate 𝐿𝑜,𝑥. 

 
Data/Parameter: 𝑅𝐿𝐹,𝑦 
Data Unit: tCH4 
Description： Methane recovery from landfill gas capture systems in waste 

landfill in year y 
Source of data: Measured value 
Measurement 
procedures: 

The flow meter shall monitor the amount of methane fed to the 
flare, for power generation and for other utilization, separately. 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑉𝐿𝐹𝐺_𝐹𝐿,𝐿𝐹,𝑦 
Data Unit: m3 
Description： Volumetric flow of the landfill gas sent to the flare in waste 

landfill in year y 
Source of data: Measured value 
Measurement 
procedures: 

Flow meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑉𝐵𝐺𝑆_𝐹𝐿,𝑑,𝑦 

 
Data Unit: m3 
Description： Volumetric flow of the biogas sent to the flare by the waste 

treatment/disposal method d in year y 
Source of data: Measured value 
Measurement 
procedures: 

Flow meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
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Data/Parameter: 𝐹𝐵𝐺𝑆,𝑑,𝑦 
Data Unit: - 
Description： Fraction of methane in the biogas sent to the flare by the waste 

treatment/disposal method d in year y 
Source of data: Measured value or default value 
Measurement 
procedures: 

The measured value is preferred. If there is no measured value, 
the default value of 0.6 can be used. （Source：Project and 
leakage emissions from anaerobic digesters (Version 02.0)） 

Monitoring 
frequency: 

At least once every three months. Use annual average data. 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝐹𝐶𝑖,𝑑,𝑦 
Data Unit: t 
Description： Consumption of fossil fuel i in waste treatment/disposal method 

d in year y 
Source of data: Measured value 
Measurement 
procedures: 

Weighbridge, belt scale, etc. 

Monitoring 
frequency: 

Daily measurement, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑁𝐶𝑉𝑖,𝑑,𝑦 
Data Unit: t 
Description： The net calorific value of fuel type i in waste treatment/disposal 

method d in year y 
Source of data: Measured value or default value 
Measurement 
procedures: 

The measured value is preferred. If the measurement data is not 
available, the default value can be used from “Guidelines for 
accounting methods and reporting of greenhouse gas emissions 
by enterprises in other industries of Chinese industry”.  

Monitoring 
frequency: 

Monitored every day or every batch, monthly and annually 
aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: ECd,y 
Data Unit: MWh 
Description： Electricity consumption from the grid in waste 

treatment/disposal method d in year y 
Source of data: Measured value 
Measurement Electricity meter 
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procedures: 
Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑊𝑑,𝑦 
Data Unit: m3 
Description： The amount of wastewater treated by anaerobic section of waste 

treatment/disposal method d in year y 
Source of data: Measured value 
Measurement 
procedures: 

Flow meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: If aerobic treatment is performed, the emission is assumed to 
be zero and the parameter is not monitored. 

 
Data/Parameter: CODin,d,y  and CODout,d,y 
Data Unit: kg COD/m3 
Description： The COD concentration of wastewater at the inlet and outlet in 

anaerobic treatment system of waste treatment/disposal method 
d in year y 

Source of data: Measured value 
Measurement 
procedures: 

Measure the COD according to national or international 
standards. 
 

Monitoring 
frequency: 

Monthly at least. Use annual average data. If the COD is 
measured multiple times one month, the average value is used. 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: If aerobic treatment is performed, the emission is assumed to 
be zero and the parameter is not monitored. 

 
Data/Parameter: Rww,d,y 
Data Unit: tCH4 
Description： Methane recovery from wastewater treatment system of waste 

treatment/disposal method d in year y 
Source of data: Measured value 
Measurement 
procedures: 

Flow meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: If aerobic treatment is performed, the emission is assumed to 
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be zero and the parameter is not monitored. 
 
Data/Parameter: ESd,y 
Data Unit: MWh 
Description： The amount of electricity supplied to the grid by waste 

treatment/disposal method d in year y 
Source of data: Measured value 
Measurement 
procedures: 

Electricity meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: HSd,y 
Data Unit: GJ 
Description： The amount of heating supplied to the heat consumer by waste 

treatment/disposal method d in year y 
Source of data: Measured value 
Measurement 
procedures: 

In case of measurement by steam meter, the data is determined 
based on the steam quantity and the difference of the enthalpy 
of steam and feed water. The enthalpy of steam and feed water 
will be determined by the temperature and pressure measured. 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

The measurement of steam pressure and temperature should be 
conducted at regular intervals. The meter shall be subject to 
regular maintenance and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝐸𝐹𝐹𝐼𝑁𝐶,𝑦 
Data Unit: - 
Description： Combustion efficiency of incinerators in waste incineration in 

year y 
Source of data: Measured value 
Measurement 
procedures: 

The measured value is preferred. If not available, default value 
100% could be used. (Source: 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories) 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

- 

Any comment: - 
 
Data/Parameter: 𝑆𝐺𝐼𝑁𝐶,y 
Data Unit: Nm3 
Description： Volume of stack gas from waste incineration in year y 
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Source of data: Measured value 
Measurement 
procedures: 

Stack gas flow meter monitoring or stack gas online monitoring 
system 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝐶𝑁2𝑂,𝑆𝐺,𝑚,𝑦 
Data Unit: tN2O/ Nm3 
Description： N2O concentration in stack gas from waste incineration in year 

y 
Source of data: Measured value 
Measurement 
procedures: 

- 

Monitoring 
frequency: 

Every three months at least. Use annual average data. 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝐶𝐶𝐻4,SG,𝑚,𝑦 
Data Unit: tCH4/ Nm3 
Description： CH4 concentration in stack gas from waste incineration in year 

y  
Source of data: Measured value 
Measurement 
procedures: 

- 

Monitoring 
frequency: 

Every three months at least. Use annual average data. 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑉𝐵𝐺𝑆,𝐴𝐷,𝑦 
Data Unit: m3 
Description： The amount of biogas collected at the digester outlet in year y 

Source of data: Measured value 
Measurement 
procedures: 

Flow meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: If the data at standard conditions is collected, the methane 
density should use 0.717 kg/Nm3. 
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Data/Parameter: 𝐵𝐺𝑆𝑁𝐺,y 
Data Unit: 104Nm3 
Description： The amount of purified biogas supplied to natural gas pipeline 

network in year y 
Source of data: Measured value 
Measurement 
procedures: 

Flow meter 

Monitoring 
frequency: 

Continuously, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: BDSPJ,y 
Data Unit: t 
Description： Biodiesel production in year y 
Source of data: Measured value 
Measurement 
procedures: 

Weighbridge or measurement instrument system at fuel supply 
station 

Monitoring 
frequency: 

Daily measurement, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑄𝐶𝑂𝑀𝑃,𝑦 
Data Unit: t 
Description： Quantity of waste composted in year y 
Source of data: Measured value 
Measurement 
procedures: 

Weighbridge  

Monitoring 
frequency: 

Daily measurement, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
 
Data/Parameter: 𝑃𝑂𝐹𝑆,𝑦 
Data Unit: t 
Description： Organic fertilizers production in year y 
Source of data: Measured value 
Measurement 
procedures: 

Weighbridge measurement or calculation according to package 
specifications and package quantity 

Monitoring 
frequency: 

Daily measurement, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: - 
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Data/Parameter: 𝑅𝑄𝑗,𝑦 
Data Unit: t 
Description： The amount of waste component j recycled in year y 

Source of data: Measured value 
Measurement 
procedures: 

- 

Monitoring 
frequency: 

- 

QA/QC 
procedures: 

- 

Any comment: - 
 
Data/Parameter: 𝑄𝑊𝑇,𝑦 
Data Unit: t 
Description： The amount of waste treatment/disposal in year y 

Source of data: Measured value/calculated value 
Measurement 
procedures: 

Weighbridge  

Monitoring 
frequency: 

Daily measurement, monthly and annually aggregated 

QA/QC 
procedures: 

Monitoring instruments shall be subject to regular maintenance 
and testing to ensure accuracy. 

Any comment: The amount of waste treatment covers the MSW 
treated/disposed by landfill, incineration, anaerobic digestion 
and composting.  
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Appendix 1: Terms and definitions 

Municipal solid waste (MSW) : Solid waste that generated from urban daily life or 
services provided for urban daily life, as well as solid wastes that are considered as 
municipal solid waste by laws and administrative regulations. MSW in this model 
mainly includes residential household waste (such as kitchen waste and so on), 
restaurant, agricultural market waste and recyclable waste, not including construction 
waste, landscaping waste, medical waste and hazardous waste. 

Fresh waste: Solid waste that is intended for treatment in a solid waste disposal site 
(SWDS) but has not yet been treated/disposed. This may comprise MSW and excludes 
old waste and hazardous waste. 

Old waste: Solid waste that has been disposed of in a SWDS. Old waste has different 
characteristics from fresh waste, such as lower organic matter content which limits 
its application to some alternative treatment options that require a minimum level of 
organic material in the waste (e.g. composting and anaerobic digesters). 

Project activities: A series of waste management emission reduction measures adopted 
by the city, including : 1）energy substitute of waste collection and transportation 
vehicles; 2) Newly-built, expanded and technical upgrade projects of waste treatment 
facilities; 3) Increasing the recovery rate of recyclable waste. 

Emission source: The process or activity releasing greenhouse gases into the 
atmosphere or avoiding such emissions through improved waste management. 

Baseline scenario: The treatment/disposal methods involved in waste treatment 
process within the project boundary, without implementing project activities. 

Project scenario: After implementing project activities, the treatment/disposal methods 
involved in waste treatment process within the project boundary. 

Baseline emission: Under the baseline scenario, GHG emissions from treating/disposing 
MSW in the project monitoring year. 

Project emission: Under the project scenario, GHG emissions from treating/disposing 
MSW in the project monitoring year. 

Emission reduction: After the implementation of project activity, emissions from MSW 
management are reduced compared to the scenario without project activities. The 
reduced emissions are the emission reductions. 

Historical emission intensity: The average emissions of treating/disposing per ton of 
waste in various waste treatment/disposal methods in historical years prior to the 
implementation of the project activities. 

Project monitoring year: The year in which the various emission sources of project 
activities are monitored. 

Waste treatment/disposal methods: Waste treatment/disposal technologies used in 
MSW treatment facilities, including landfill, incineration, anaerobic digestion, 
composting and other technologies. 
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Waste treatment/disposal facilities: MSW treatment/disposal site, including landfill 
plants, incineration plants, restaurant/kitchen waste treatment plants, and agricultural 
market waste treatment stations. 

Waste management: Full process management of the classification, collection and 
transportation, treatment and recycling of MSW. 

Managed/controlled solid waste disposal sites：A SWDS that has controlled placement 
of waste (i.e. waste is filled in specific deposition areas; The control devices for fire 
and leachate are equipped, including at least one of the following: (i) cover material; 
(ii) mechanical compacting; or (iii) levelling of the waste.) 

Unmanaged/uncontrolled solid waste disposal sites：All SWDS that does not meet the 
criteria of managed SWDS. Unmanaged SWDS can be divided into two categories by 
landfill depths: greater or less than 5 meters. 

Unclassified solid waste disposal sites：A SWDS that cannot be classified as managed 
SWDS or unmanaged SWDS. This includes stockpiles of solid waste that are considered 
as SWDS. 

Solid waste disposal site (SWDS): Designated areas intended as the final storage 
place for solid waste. Stockpiles are considered as a SWDS if : (i) their volume to 
surface area ratio is 1.5 or larger; and（ii）a visual inspection confirms the material 
is exposed to anaerobic conditions (i.e. it has a low porosity and is moist). 

Landfill gas (LFG): The gas generated by decomposition of waste in a SWDS. LFG is 
mainly composed of methane, carbon dioxide and small fractions of ammonia and 
hydrogen sulphide. 

LFG capture system: A system to capture LFG. The system may be passive, active or 
a combination of both active and passive components. Passive systems capture LFG 
by means of natural pressure, concentration, and density gradients. Active systems 
use mechanical equipment to capture LFG by providing pressure gradients. In this 
model, captured LFG can be flared or used. 

Enclosed flare: Devices where the residual gas (landfill gas/biogas, etc.) is burned in 
a vertical cylindrical or rectilinear enclosure, where the flame enclosure is more than 
2 times the diameter of the enclosure. The device includes a burning system and a 
damper where air for the combustion reaction is admitted. 

Open flare: Device where the residual gas (landfill gas/biogas, etc.) is burned in an 
open air tip with or without any auxiliary fluid assistance or a flare with a vertical 
cylindrical or rectilinear enclosure, for which the flame enclosure is less than 2 times 
the diameter of the enclosure. 

Standard conditions: Reference conditions are defined as 0℃(273.15 K, 32ºF) and 1 
atm (101.325 kN/m2, 101.325 kPa, 14.69 psia, 29.92 in Hg, 760 torr).  

Incineration: The controlled combustion of organic compounds of both biogenic and 
fossil origin with or without heat capture and utilization. Ideally, all the organic content 
is converted into CO2 and H2O. Practically, as combustion is incomplete and as inert 
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matter is also in the combusted waste, ashes are also an important by-product. 

Anaerobic digestion: Degradation and stabilization of organic materials by the action 
of anaerobic bacteria that result in production of methane and carbon dioxide. 

Anaerobic digester：Equipment that is used to generate biogas from liquid or solid 
waste through anaerobic digestion. The digester is covered or encapsulated to enable 
biogas capture for heat and/or electricity generation or feeding biogas into a natural 
gas network. 

Biogas: Gas generated from a digester. Typically, the composition of the gas is 50 to 
70 per cent CH4 and 30 to 50 per cent CO2, with traces of H2S and NH3 (1 to 5 per 
cent) 

Digestate: Spent contents of an anaerobic digester. Digestate may be liquid, semi-solid 
or solid. Digestate may be further stabilized aerobically (e.g. composted), applied to 
land, sent to a solid waste disposal site (SWDS), or kept in a storage or evaporation 
pond. 

Un-aerated lagoon: A treatment system where liquid digestate or a liquid fraction of 
solid digestate is further treated in a pond or series of ponds, without forced aeration. 
The treatment is based on aerobic processes (oxygen produced by algae and 
atmospheric oxygen diffuses into the liquid column) at the surface layers and 
anaerobic processes at the bottom layers. Un-aerated lagoons include stabilization 
ponds, sludge pits and uncovered anaerobic lagoons. 

Stockpile: A pile of solid waste which is not buried. Since the waste may be exposed 
to aeration condition, anaerobic conditions are not ensured in a stockpile because of 
its low volume to surface area ratios (less than 1.5). 

Composting: A process of biodegradation of waste under aerobic (oxygen-rich) 
conditions. Waste that can be composted must contain solid biodegradable organic 
material. Composting converts biodegradable organic carbon to mostly carbon dioxide 
(CO2) and a residue (compost) that can be used as a fertilizer. Other outputs from 
composting can include, inter alia, methane (CH4), nitrous oxide (N2O), and run-off 
wastewater (in case of co-composting). 

Organic waste: Solid waste that contains degradable organic matter. It refers to 
restaurant/kitchen waste and agricultural market waste in the model. 

Run-off waste water: Waste water that is generated as a by-product from a waste 
treatment plant established under the project activity. This term does not refer to 
wastewater that is used as feed in an anaerobic digester or co-composting plant 
established under the project activity. 

Electric vehicles: Vehicles that are powered by on-board power supply and driven by 
electric motor. The vehicles should meet the requirements of road traffic and safety 
regulations. Electric vehicles include: pure electric vehicles (BEV), hybrid electric 
vehicles (HEV), fuel cell vehicles (FCEV). The electric vehicles referred in this model 
is pure electric vehicle (BEV).  
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Appendix 2: Schematic diagrams on emission sources 

Figures 1 to 4 are schematic diagrams of emission sources for landfill, incineration 
plant, restaurant/kitchen waste treatment plants, and agricultural market waste 
treatment station. No.①~⑮ represent emission sources involved in different waste 
treatment facilities. The details are as follows: 

① CH4 leakage emissions from landfill 
② CH4 emission from flaring  
③ CO2 emission from fossil fuel combustion 
④ CO2 emission from electricity consumption 
⑤ CH4 emissions from organic wastewater treatment 
⑥ CO2 emission reductions from power generation replacing grid power 
⑦ CO2 emission reductions from heating supply replacing heat network 
⑧ CO2 emissions from incineration 

⑨ CH4 and N2O emissions from incineration  
⑩ CH4 emissions from anaerobic digester  
⑪ CH4 leakage emission associated with storage of digestate 
⑫ CO2 emission reductions from purified biogas replacing natural gas  
⑬ CO2 emission reductions from biodiesel replacing diesel 
⑭ CH4 and N2O emissions from the composting  
⑮ CO2 emission reductions from organic fertilizers replacing chemical fertilizers  

 

 

Figure 1:  Emission sources from landfill plant 
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Figure 2:  Emission sources from incineration plant 
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Figure 3:  Emission sources from restaurant/kitchen waste treatment plant 

 

 

Figure 4:  Emission sources from agricultural waste treatment plant 
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