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Amsterdam Wastewater - FS context

Source: i)Mixed, ii)BW + GW, iii)BW + YW + GW
Data[p-1 d-1]: Volume, COD, BOD, TN, TP, K, TSS, Ca, Mg, Na



Amsterdam Wastewater - FS context

Source: i)Mixed, ii)BW + GW, iii)BW + YW + GW
Data[p-1 d-1]: Volume, COD, BOD, TN, TP, K, TSS, Ca, Mg, Na
MELiSSA output [p-1 d-1]: Irrigation water, Fertilizer (NPK), Energy 
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C1 - liquefying compartment
model by     

Input:
Volume: 2l p-1 d-1

COD: 27250 mg l-1p-1d-1

Model: BioWin (TU Delft)

System Design:
Volume: 100 people equivalent
HRT: 3 d
Temperature: 35 ºC 
Methane: 65% COD d-1

Electricity: 25% Methane  

Output:
Biogas rate: 1771.25 m3 CH₄ d-1

kWh Methane: 19438.75 kWh d-1

Electricity: 4870.93 kWh d-1

Electricity: 48.70 kWh p-1 d-1
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Output:
Biogas rate: 1771.25 m3 CH₄ d-1

kWh Methane: 19438.75 kWh d-1

Electricity: 4870.93 kWh d-1

Electricity: 48.70 kWh p-1 d-1

Food production demand: 
Lettuce demand: 27.44 kWh kg-1 d-1

Graamans et al. (2015)

Electricity produced: 48.70 kWh p-1 d-1

Energy demand: 170%
Production: 1.7 kg p-1 d-1



C2 - Photoheterotrophic bacteria (PNSB)
model by     



C2 - Photoheterotrophic bacteria (PNSB)
model by     

Input:
Greywater
Volume: 49.4 l p-1 d-1

COD: 1052.6 mg l-1
BOD: 566.8 mg l-1
TN: 28.3 mg l-1
TP: 10.1 mg l-1
TK: 20.2 mg l-1
TSS: 1109.3 mg l-1

Urine
Volume: 2.4 l p-1 d-1

COD: 3750 mg l-1
BOD: 1875 mg l-1
TN: 3583 mg l-1
TP: 291.7 mg l-1
TK: 750 mg l-1
TSS: na
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COD: 1052.6 mg l-1
BOD: 566.8 mg l-1
TN: 28.3 mg l-1
TP: 10.1 mg l-1
TK: 20.2 mg l-1
TSS: 1109.3 mg l-1

Urine
Volume: 2.4 l p-1 d-1

COD: 3750 mg l-1
BOD: 1875 mg l-1
TN: 3583 mg l-1
TP: 291.7 mg l-1
TK: 750 mg l-1
TSS: na

System design:
HRT: 1.5 d 
SRT: 5 d
Max. COD removal efficency: 80%
Max. COD removal rate: 1667 mg l-1

Biomass yield: 
0.37 gCODbiomass gCODremoved

-1

Surface to volume ratio: 5 m2 m3

COD:VSS: 1.42 gCOD gVSS-1



C2 - Photoheterotrophic bacteria (PNSB)
model by     

Output:
Greywater
Biomass dryweight: 12.5 g p-1 d-1

Fertiliser:
N - 1.06 g p-1 d-1

P - 0.3 g p-1 d-1

K - 0.06 g p-1 d-1

Urine
Biomass dryweight: 2.27 g p-1 d-1

Fertiliser:
N - 0.19 g p-1 d-1

P - 0.05 g p-1 d-1

K - 0.01 g p-1 d-1
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Output:
Greywater
Biomass dryweight: 12.5 g p-1 d-1

Fertiliser:
N - 1.06 g p-1 d-1

P - 0.3 g p-1 d-1

K - 0.06 g p-1 d-1

Urine
Biomass dryweight: 2.27 g p-1 d-1

Fertiliser:
N - 0.19 g p-1 d-1

P - 0.05 g p-1 d-1

K - 0.01 g p-1 d-1

Effluent:
Greywater (49l)

COD: 211 mg l-1
TN: 8 mg l-1
TP: 3 mg l-1

Urine (2l)

COD: 1250 mg l-1
TN: 3253 mg l-1
TP: 272 mg l-1



Membrane water treatment
model by     



Membrane water treatment
model by     

Influent: PNBS Effluent
Model: UGhent (Lindeboom et al. 2020)
Three iterations - 70% - 80% water recovery to ESA hygienic standard
System set up: ED 80%, NF 95%, RO1 70%, RO2 85%

Output:



Closing the loop – best case scenario
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Scale up scenario - Bijlmerbajes Amsterdam
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