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Introduction 

• Conventional  and 

resource recovery 

collection systems of 

household wastes 

 

• The objective was to 

calculate the technical 

potential of a 

decentralized circular 

system for a residential 

area of about 10,000 

people 
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Resource recovery potentials from 

household wastes 
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Black 
water

Grey  
water

Bio-
waste

Centralized 
composting/anaerobic 

digestion

Centralized  
wastewater 
treatment

• The share of volumes, nutrients and heavy metals between 

household waste streams 
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• The share of total weight, energy potential 

(as methane), and nutrients between 

household waste streams 

 

Grey  
water

Bio-
waste

Fertilizer 
products

Feces Urine

Local 
Anaerobic 
digestion

Wastewater 
treatment
· Reuse as flush 

water + 
· Centralized/

decentralized 
treatment

Heat recovery
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Primary energy potential of household wastes in 

10 000 resident example area 
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Additional local biomass sources 

• Scenery fields (26 ha) 

• Greenhouse cultivation of tomato 

and cucumber (3000 m2) 

• A Micro-brewery (500 000 L/a) 
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Primary energy potential of household wastes, energy 

crops, greenhouse residues and brewery residues 
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The share of methane production potential and nutrients 

in household waste streams, plant biomass (grass as an 

example), greenhouse residues, and brewery residues 
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Digestate nutrient utilisation 

• What is the effect of different digester 

co-feedstocks on the digestate 

nutrient value and potential in crop 

fertilization? 

• Does the digestate from the 

theoretical digester provide sufficient 

nutrients for the fertilization of the 

energy crops (to increase the energy 

potential of the digester) and for the 

fertilization of greenhouse-grown 

vegetables produced for the 

inhabitants of the area? 

 

 

 

10 11.11.2016 



© Natural Resources Institute Finland 

Utilisation of digestate 

nutrients 

• 100% of the digestate 

nutrients from the 

digestion of only biowaste 

and toilet waste were 

assumed to be utilized in 

grain crops fertilization 

• The residual digestate 

was assumed to be used 

in the fertilization of grain 

crops outside the planned 

city area 
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The effect of urine separation on the fertilizer 

potential 

• Urine contains high amount of N and P which could be utilized 

in agriculture without anaerobic digestion 

• Assumed urine separation capacity 75% 

• The sole urine could be used to fertilize 330 ha of grain fields 
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Conclusions 

• There is potential to decrease water use and to obtain a semi-

closed nutrient cycle by utilizing residential biowaste and black 

water from a new sanitation system 

• Total primary biogas production potential from human waste, 

biowaste is relatively small but the indirect benefits like 

decreasing the water use brings savings in waste water 

treatment and clean water manufacturing 

• The cultivation of energy crops in the local scenery fields and 

vegetables in greenhouse increases the methane production 

and nutrient use 

– Excess nutrients still remain to be used in crop production  
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Thank you! 
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