附件
Accounting Methods of Greenhouse Gas Emissions from Wastewater Treatment Plants

Abstract:
1. This document specifies the accounting boundaries, procedures, methods, and calculation of localized emission factors for greenhouse gas (GHG) emissions from municipal and industrial wastewater treatment plants (WWTPs).
2. The accounting and reporting boundary of GHG emissions should be defined at the level of legal entity or an independent accounting unit corresponding to a legal person. It encompasses GHG emissions across the entire production system, including core production systems (e.g., wastewater treatment and sludge disposal systems), auxiliary production systems (e.g., power supply and maintenance systems), and ancillary production systems (e.g., operational management system).
[bookmark: _GoBack]3. GHG emissions to be accounted for include: methane (CH4) and nitrous oxide (N2O) emissions from wastewater treatment and sludge disposal processes, carbon dioxide (CO2) emissions from fossil fuel combustion, carbon dioxide (CO2) emissions from chemical dosing, and carbon dioxide (CO2) emissions associated with purchased electricity consumption.
4. Complete workflow for GHG emission accounting and reporting consists of following steps:
(a) Establishing the accounting boundary.
(b) Identifying GHG emission sources.
(c) Developing a data quality control plan.
(d) Collecting activity data.
(e) Selecting or calculating emission factors.
(f) Calculating emissions from wastewater treatment, sludge disposal processes, fossil fuel combustion, purchased electricity and heat, and chemicals dosing.
(g) Aggregating GHG emissions from all emission pathways.
(h) Completing the report.
5. For wastewater treatment plant with monitoring capabilities, localized emission factors should be measured and calculated through following steps:
(a) Establishing the accounting boundary.
(b) Monitoring and collecting GHG concentration data from various emission sources.
(c) Calculating GHG emission flux for different emission sources.
(d) Calculating total GHG emission of the wastewater treatment plant.
(e) Calculating the localized emission factors (e.g., CH4, N2O).
6. Data quality, for both accounting and monitoring, should be managed through rigorous procedures.
7. Localized emission factors for wastewater treatment and sludge disposal processes were calculated as below:
Table 1 Localized emission factors for wastewater treatment processes
	Type of WWTPs
	Type of GHGs / treatment process
	Default value
	Range
	Unit

	Municipal WWTPs
	CH4
	A2/O
	7.7×10-3
	1×10-3-3×10-2
	kgCH4/kgCODRe

	
	
	Oxidation ditch
	3.3×10-2
	1×10-3-1×10-1
	kgCH4/kgCODRe

	
	
	Unitank
	3.2×10-3
	8×10-4-7×10-3
	kgCH4/kgCODRe

	
	
	Mean
	8.3×10-3
	/
	kgCH4/kgCODRe

	
	N2O
	A2/O
	3.4×10-3
	1×10-5-1×10-2
	kg N2O-N/kgTNRe

	
	
	Oxidation ditch
	2.3×10-3
	1×10-3-1×10-2
	kg N2O-N/kgTNRe

	
	
	Unitank
	2.6×10-3
	6×10-4-7×10-3
	kg N2O-N/kgTNRe

	
	
	Mean
	3.2×10-3
	/
	kg N2O-N/kgTNRe

	Industrial WWTPs
	CH4
	1.3×10-3
	1×10-5-4×10-3
	kgCH4/kgCODRe

	
	N2O
	2×10-3
	3×10-4-9×10-3
	kg N2O-N/kgTNRe


* Re refers to contaminant removal 
Table 2 Localized emission factors for sludge disposal processes
	Type of GHGs / treatment process
	Default value
	Range
	Unit

	CH4
	Anaerobic digestion
	0.3
	/
	%

	
	Incineration
	0.01
	0.001-0.016
	kg CH4/t DS

	N2O
	Incineration
	0.72
	0.1-7.6
	kg N2O/t DS




