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Basic principle of ecosan systems

closing the nutrient
loop

between sanitation
and agriculture
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Key requirements for biomass production

Macro nutrients: Nitrogen (N);
Phosphorus (P); Potassium (K); Sulphur
(S); Calcium (Ca); Magnesium (Mg)

Micro nutrients: Boron (B);
Copper (Cu); Iron (Fe); Chloride
(Cl); Manganese (Mn);
Molybdenum (Mo); Zinc (Zn)
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In a natural ecosystem all minerals and nutrients are
part of a continuously ongoing cycle.
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In an agricultural ecosystem, minerals and organic matter
are exported from the soil when the products are
harvested.

“Harvested”
minerals
and organic
matter go to
….
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in = out

While children need minerals to grow and build up or strengthen their bones, an
adult‘s body is barely growing.

That’s why we can say: most minerals an adult person take in with the food
will leave the body some hours later and will be found in the excreta.

In theory, one person can provide enough nutrients coming from his own
ecosan recyclates for fertilizer application on 200 m2/year to 400 m2/year  to
an agricultural production area,  needed to feed him with vegetables, cereals
and fruits -  depending on soil and plant type.

… the consumer‘s site
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Sustainable mineral and nutrient recovery means also
thinking in the generation cycle.

What ever we decide
today…

…our grandsons and
grand-daughters will
have to use fertilizers
from human
resources (urine and
faeces)  anyway.
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Food production for an increasing world population  demands more fertilizer
and soil conditioner in order to rise agricultural yields and maintain soil
fertility. But resources of mineral fertilizer and phosphorus are limited:
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Minerals and nutrient values in faeces and urine
(unlimited)

chart elaborated by the Technical University of Hamburg-Harburg/Germany
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Re-use

Organic waste, human faeces and urine can be re-used in agriculture
and gardening under the following conditions:

�  Proper pre-treatment (storage, drying, composting, anaerobic
     fermentation, heating, filtration, irradiation with UV)

�  Suitable „handling“ (observing all safety measures)

�  Depending on pre-treatment, the re-use should be limited to specific
     vegetables and field crops during specific vegetation periods

� Regular sampling and hygiene control

�  Relation to the plant‘s needs in nutrients (no over-fertilization, ground
     water protection)
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Risk minimisation
Faeces and faecal sludge: •Consideration of pathogen removal time in all treatment

steps including:

–Storage/treatment (some weeks - 1 year)

–Post treatment drying/composting, etc. (0,5-1 year)

–Time period from application till harvest (0,1-0,5 y)

Urine: •Compliance with recommended urine storage times (depending on
storage temperature between 6 weeks (25oC) and 6 months (4oC)
(pH)

•Consideration of hormones and medical residues

•Fresh use to trees

Maintenance of

ecosan systems:

•Awareness raising and capacity building

•Neighbourhood based services
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Further information :

www.gtz.de/ecosan

www.ecosanres.org

www.ecosan.nl

www.ecosan.at


