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Urban areas concentrate excreta

1 km² of densely populated 
urban land (250 000 cap/km²)

375 000 litre of urine per day – 62 500 kg of faeces per day –
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375 000 litre of urine per day –
in less than a week enough 
urine to fill an olympic size 
swimming pool

62 500 kg of faeces per day –
about the weight of an Airbus 
A 320



Transferring and concentrating nutrients

250 km² of 
agricultural 
land.

A daily transfer 
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1 km² of urban 
land

A daily transfer 
of

- 2000 kg of N

- 350 kg of P

- 1000 kg of k
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Impact on the urban poor and their livelihoods

� “I found whole areas…were full of nightsoil to the depth of 
three feet which had been permitted for years to accumulate 
from the overflow of the cesspools…. Upon passing through 
the passage of the first house I found the yard covered in 
nightsoil from the overflowing of the privy to a depth of nearly 
six inches and bricks were placed to enable the inmates to 
get across”

Engineers report from London, 
mid 19th Century
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� As a result of excreta concentration with no management:
� Heavy disease burden and all the associated difficulties
� Basic deprivation of dignity
� ……

� As a result of nutrient concentration and no management:
� Food prices linked to fertiliser prices (soaring in 2008)
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mid 19th Century



Looking back for inspiration

� In the not too distant past in the northern hemisphere excreta 
management was different.
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� 19th Century urban areas, marketing of excreta and organic waste based 
fertiliser was a thriving business. There were “great stores of manure on the 
Schelde between St Amand and Baasrode…whence the excrement from 
Dutch towns was transported by barge”

BUT……



Why the change?

1. Nutrient demand met for all three major nutrients (N, P and 
K) using affordable chemical fertilisers.

2. Piped domestic water supplies in the 19th century made 
water flushed sewerage possible. Sewage was flushed from 
homes and the hearts of cities. Greatly increased volume and 
diluted nutrients, making it impossible for them to be 
recovered and reused. 
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recovered and reused. 
3. Urban settlements had grown dramatically - logistical 

challenge proved too great and the public health imperative 
demanded a solution. 



reuse oriented sanitation

The ecosan approach aims to:
� Reduce the health risks related 

to sanitation, contaminated 
water and waste

� Provide affordable, safe and 
appropriate sanitation systems

� Protect the quality of surface 
and groundwater 

increased 
soil fertility

rainwater 
harvesting

food

manure/agricultu
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and groundwater 
� Preserve soil fertility 
� Optimise the management of 

nutrients and water resources

Ecosan does not focus on a 
single sanitation technology
but applies a systems 
approach to sanitation

treatment / 
hygienization 

/energy 
production

water 
reuse

no waste 
disposal in water 

bodies

manure/
organic 
waste

faeces

urine greywater

agricultu
ral use



Case studies

� Cagayan de Oro, the Philippines & Ouagadougou, Burkina 
Faso

� Both have worked extensively on building partnerships, 
reaching consensus, and integration with existing plans and 
regulations, working closely with different stakeholder groups 
before any constructions began.
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Construction and inaugu-
ration of the UDD-Toilet

Case studies
UDD-toilets and alltoment gardens in Cagayan de Oro , 
Phillippines (supported by CIM/GTZ)
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Allotment gardens cum ecosan system for schools 
and poor families in Cagayan de Oro, Philippines

Source: Robert Holmer,  Robert Gensch
Xavier University, Ph.



Urine Diversion Dry 
Toilet with Reuse

Anaerobic Treatment 
with Biogas Production

Constructed Wetland 
with Reuse Option

UDD-toilets, biogas systems, constructed wetlands  
and water reuse in the Phillippines (supported by GTZ)

Case studies
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Case studies – Ouagadougou, Burkina Faso
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The city of the future

Vision for Le Binh, Vietnam

HAMBURG WATER Cycle 
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Possible solution for Hamburg:
� Separate, decentralized collection
� Centralized treatment / recovery
© Hamburg Wasser

© E. Nemcova & C. Wust 2009 



Conclusions

� In the sustainable city of the future recycling will be a must. 
This will include urban agriculture, urban recreation areas,  
green buildings and production of renewable energy e.g. 
from biogas. For all this “productive sanitation  systems” will 
provide input.

� Hence, for the sustainability of cities and particularly for the 
urban poor, urban sanitation should not be considered as a 
waste disposal problem but rather seen as an element of a 
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waste disposal problem but rather seen as an element of a 
system.

� There is no experience with such city wide, interlinked, large 
scale and safely operating systems – just as there was none 
with water flushed sewers in the 1850’s.



Thank you for your attention! 
P. Bracken, E. v. Münch and  A. Panesar 

Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) GmbH
ecological sanitation program, Division 44 – environment and infrastructure


