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Oslo - Midgarsormen 
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www.dagen.no 

Flom i Oslo 
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http://en.wikipedia.org/wiki/File:20080708_Chicago_City_Hall_Green_Roof.JPG 

Green roofs - Chicago city hall 
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Grønne tak og vegger 

Operahus Bialystok 
Polen 

Magasinering og 
fordrøying av 
regnvann 

Kilde: Weber Saint Gobain 
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Fredrikstad - Cicignon Park 

The Cicignon Park project aims to be BREEAM certified and the 
buildings should be Zero Emission Buildings (ZEB) and the area a Zero 
Emission Area (ZEA) (COWI 2016).  
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Vegetated  
greywater 
treatment 
walls - pilot 
study 

(Svete 2012) 
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Vegetated  
greywater 
treatment 
wall - pilot 
study 

(Svete 2012) 

Reduction: 
BOD      95% 
TSS       90% 
Total-N   30% 
Total P   70% 
E. coli    2 log 
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Food security  
Urban horticulture, Havana, Cuba 
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60 % of the vegetables consumed in Havana are  
produced within the city limits 

Photo: P.D. Jenssen NMBU	

Food security  
Urban horticulture, Havana, Cuba 

(Piercy et al., 2010) 
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www.aspelinramm.no/wp-content/uploads/140625FSF573-1600x1066 

Urban beekeeping - Oslo Norway 
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www.tropenhaus.ch 

Food security/life quality  
Tropenhaus; Wolhusen Switzerland 
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www.tropenhaus.ch 

Food security/life quality  
Tropenhaus; Wolhusen Switzerland 

New urban life 

Sustainable  
food production 
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Moderne byer - 
matproduksjon i veksthus 
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Data from: Cordell et al. 2009 
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  One main future  
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How can we recycle nutrients from 
wastewater? 

Source: GTZ 

 
Reuse of sewage sludge 
from current treatment plants 
(mainly P recycled) 
 
Precipitation of struvite from 
wastewater (N and P 
recycled) 
 
Recycle human excreta by 
the use of source separating 
systems (N,P and K 
recycled) 
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Conventional wastewater treatment – 
technically advanced, energy consuming 

Ryverket Gothenburg 
700 000 pe 

Tinjan China 

Tinjan China 

P- precipitation using Al- and Fe- 
salts 
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1 % of  
the volume 
contains: 
  
>80%  
 of the  
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Rainwater 
catchment 

Greywater 
Treatment 

Plant 

Urine 
diverting 

toilet 

Dug well for 
Ground water 

recharge 

Water collection 
Tank 

House Without City Water Supply 
Reuse & Recycle of Waste 

Built in 2002 occupies 135 m2 Area 

(R. Shrestha 2007) 
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Photos: R. Shrestha 
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Treated greywater for irrigation and groundwater recharge 
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Watering and car washing 
even in dry periods 
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Kathmandu Nepal 
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Photo: P. Jenssen 

P.D. Jenssen IPM/UMB 

Water - A CHALLENGE! 
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Photo: P. Jenssen 

20-40% of the water consumption  
in sewered cities is used  
for flushing toilets 
	 	 	 	(Gardner 1996) 

P.D. Jenssen IPM/UMB 

Water - A CHALLENGE! 
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Photo: P. Jenssen 

How can we reduce the 
water footprint of a city to 
1/10th without sacrificing 
comfort? 

Water - A CHALLENGE! 
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•  1660 vacuum toilets	
•  > 2km of vacuum sewer line	

(Jets TM)	

Vacuum technology  Marine 
installations	
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(Jets TM)	

Vacuum technology  	
Marine installations	
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Greywater treatment	
Rotating biological contactors	

P. D. Jenssen IPM/UMB 
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Blackwater 

Greywater   

Source separation of domestic wastewater - Pinggu 

P. D. Jenssen IMV/NMBU 
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Blackwater to biogas and fertilizer 

Greywater   

Source separation of domestic wastewater - Pinggu 

P. D. Jenssen IMV/NMBU 
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Blackwater to biogas and fertilizer 

Greywater to:  

Drinking water  

Irrigation 

Groundwater  recharge 

P. D. Jenssen IMV/NMBU 
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Area for greywater treatment 

N
O

RW
EG

IAN
 U

N
IVERSITY O

F LIFE SCIEN
CES 

www.umb.no 

Inhouse use ? 

      Greywater treatment  at	
             Klosterenga Oslo	
Effluent values:	
Fecal coliforms:         <20	
Total-N:                 2,5 mg/l	
Total-P:                0,03 mg/l	
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Blackwater to biogas and fertilizer 

Greywater to:  

Drinking water ? 

Irrigation 

Groundwater  recharge 

                          Greywater recycling	

90% watersaving is possible ! 

P. D. Jenssen IPV/NMBU 

50 January 11, 
11 

Kildesep prinsipp Thermophilic anaerobic  
treatment - BIOGAS 

New possibilities - circular economy 

Growth medium 

Nutrients 

Heat 

CO2 

CHP - combined heat  
and power 

El. 
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Takk for 
oppmerksomheten! 

Petter.jenssen@nmbu.no 


