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1 Detailed inventory analysis of units
Table S1. Mixed sludge dewatering unit
	
	Inventory
	Quantity
	Fresh water /m3

	Input
	Sludge
	1 t DS
	

	
	Electricity
	107.10 kW‧h 1
	0.82

	
	Flocculation agent(FeSO4)
	4.17kg 1
	0.004

	Output
	Sludge
	1 t DS
	Gray water /m3

	
	Pressure filtrate
	35 t
	Level 1 A
	Level 1 B
	Level 2
	Level1 3

	
	COD
	20.40 Kg 2
	673.23
	510.02
	265.21
	204.00

	
	BOD5
	6.22 Kg 2
	1038.07
	391.61
	236.21
	105.67

	
	NH4+-N
	2.62 Kg 2
	654.06
	374.12
	109.88
	109.88


 
Table S2. Dewatering and lime stabilization units
	
	Inventory
	Quantity
	Fresh water/m3

	Input
	Sludge
	1 t DS
	

	
	Electricity
	106.20 kW‧h 1
	0.81

	
	Fecl3
	19.20kg 1
	116.58

	
	CaO
	500kg 1
	4

	Output
	Stabilized Sludge
	1.52 t DS
	Gray water/m3

	
	Pressure filtrate
	37.52t
	Level1 A
	Level1 B
	Level 2
	Level 3

	
	COD
	82.19 Kg 3
	2711.57
	2054.22
	1027.11
	821.64

	
	BOD5
	42.02 Kg 3
	7017.74
	2626.40
	1596.85
	714.34

	
	NH4+-N
	4.50Kg 3
	1125.60
	643.84
	189.09
	189.09


 
Table S3. Composting and production units
	
	Inventory 
	Quantity
	Fresh water/m3

	Input 
	Sludge
	1 t DS
	

	
	Electricity
	141.40 kW‧h 4
	0.45

	
	water
	11.60 t4
	11.60

	Output
	product
	2.35(Add the auxiliary materials)4
	Gray water /m3

	
	Leachate
	60kg
	Level1 A
	Level1 B
	Level 2
	Level 3

	
	COD
	12kg
	396.00
	300.00
	150.00
	120.00

	
	TN
	1.20kg
	300.00
	171.60
	50.40
	50.40


 
Table S4.Thermal dewatering unit
	[bookmark: _Hlk373240269]
	Inventory 
	Quantity
	Moisture content/%
	Fresh water/m3

	Input 
	Sludge
	1 t DS
	80
	

	
	Coal
	501.81kg5
	
	1.2

	
	steam
	5.4t6
	
	5.4

	Output
	Sludge
	1 t DS
	10
	Gray water /m3

	
	evaporation water
	3.89 t6
	
	Level1 A
	Level1 B
	Level 2
	Level 3

	
	
	
	
	3.89
	3.89
	3.89
	3.89


 
Table S5. Incineration unit
	
	Inventory
	Quantity
	Fresh water /m3

	Input 
	Sludge
	1 t DS
	

	
	Electricity
	36.50 5
	0.28

	
	Coal 
	0.35t 7
	0.84

	
	Lime 
	50kg 7
	0.40

	Output
	Electricity
	364.60 kW‧h 5
	

	
	
	
	Gray water /m3

	
	residue 
	280 kg 8
	Level1 A
	Level1 B
	Level 2
	Level 3

	
	COD
	4.06kg 9
	133.52
	101.15
	50.58
	40.46

	
	NH4+-N
	0.42kg 9
	105
	60.06
	17.64
	16.64


 
Table S6.Digested sludge dewatering process units
	
	Inventory
	Quantity
	Fresh water /m3

	Input
	Sludge
	1 t DS
	

	
	Electricity
	107.10 kW‧h 1
	0.82

	
	Flocculation agent(FeSO4)
	4.17kg 1
	0.004

	Output

	Sludge
	1 t DS
	Gray water /m3

	
	Pressure filtrate
	26.07t
	Level1 A
	Level1 B
	Level 2
	Level 3

	
	COD
	10.95 Kg 10
	361.33
	273.73
	136.86
	109.49

	
	NH4+-N
	8.94 Kg/L 10
	2235.48
	1278.70
	375.56
	375.56


 
Table S7.Anaerobic digestion unit
	
	Inventory 
	Quantity
	Fresh water /m3

	Input 
	Sludge
	1 t DS
	

	
	Electricity
	88.60 kW‧h 9
	0.67

	
	Lime
	62 kg 10
	0.50

	Output

	Sludge
	0.32 t DS
	

	
	Electricity
	1479.70 kWh10
	10.54

	CH4 production = 227 m3/DT, assume 60% methane converse to electricity 


 
Table S8. Landfill unit
	[bookmark: _Hlk373242938]
	Inventory 
	Quantity
	Fresh water/m3

	Input 
	Sludge
	1 t DS
	

	
	fuel
	0.46L11
	0.11

	
	Electricity
	0.17 kW‧h
	0.001(ignore)

	
	Water
	0.05
	0.05

	
	HDPE
	0.039
	0.006

	
	Pesticide
	0.029
	1.87

	Output

	
	
	Gray water /m3

	
	Leachate
	0.2T
	Level1 A
	Level1 B
	Level 2
	Level 3

	
	COD
	4.4 Kg 9
	145.2
	110
	55
	44

	
	NH4+
	2.4 Kg 9
	60
	34.32
	10.08
	10.08


 
Table S9 Land application unit
	
	Inventory 
	Quantity
	Fresh water/m3

	Input 
	Sludge
	1 t DS
	

	
	Electrical
	58.5 kW‧h 12
	0.44

	
	Diesel
	0.73 kg12
	0.17


 
 
 
 
 
 
2 Dry basis variations in case scenarios
Figure S1.Dry basis variation in sludge treatment process
[image: ] 
During sludge management process, dry basis will change for auxiliary materials addition, organic matter degradation and organic matter burning. Dry basis increases 52% caused by lime addition and increases 135% by auxiliary materials addition during composting process. Dry basis decreases 32% by anaerobic degeneration and decreases 70% by incineration.

3 Related standards in article
Table S10. “Urban sewage treatment plant pollutant discharge standard”(GB18918－2002)
Unit: mg/L
	
	Inventory
	Level 1
	Level 2
	Level 3

	
	
	A
	B 
	
	

	1
	Chemical oxygen demand（COD）
	50
	60
	100
	120

	2
	Biochemical oxygen demand（BOD5）
	10
	20
	30
	60

	3
	Ammonia nitrogen (NH4+-N)
	5
	8
	25
	－


 
Table S11. “Environmental Quality Standards for Surface Water” (GB 3838-2002)
Unit: mg/L
	
	Inventory
	LevelⅠ
	LevelⅡ
	LevelⅢ
	LevelⅣ
	LevelⅤ

	1
	Chemical oxygen demand（COD）
	15
	15
	20
	30
	40

	2
	Biochemical oxygen demand（BOD5）
	3
	3
	4
	6
	10

	3
	Ammonia nitrogen (NH4+-N)
	0.15
	0.5
	1.0
	1.5
	2.0
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