Visit  of “die Lambertsmühle”, D-51399 Burscheid, Germany

Sustainable wastewater management in rural area, visited by  Annemarie, Sascha and Margriet on 13 September 2002.

Lambertsmühle is a museum and seminar building. 8 persons live here permanently, but – when a seminar or wedding takes place - the number of guests increases to 1000.

During the renovation of the old building the idea to use ecological sustainable sanitation was born.

In co-operation with the university Hamburg-Harburg, the waste-water company “Wupperverband “ and other partners, the Lambertsmühle organisation developed a research project. Technical, economical, social and organisational aspects of the practice of separated wastewater treatment and of separated flows of water- and nutrients are investigated. They also want to elaborate how to transfer the sustainable solutions to other, similar projects.
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Photo: scheme of the building, the pipes for 3 types of waste-water, the urine tank (yellow) in the garden, the brown and grey water tanks (brown), and the 16m3 large palted-soil-waste-water filter.

The background of the idea was, that

Urine and faeces are interesting raw materials. They should be used in the agriculture to close the natural nutrient circle and to protect (ground-)water and soil from pollutants. 

Other waste-waters should be treated in a natural way and returned to the water circle. At the same time clean drinking water should be used sparingly, installing toilets with use little water for flushing. 

Nutrients in the household wastewater come mostly from human urine and faeces. About 85 % of nutrients such as nitrogen, phosphorus and potassium are found in urine. Urine is a natural (mostly) sterile fertiliser and can replace artificial fertiliser.

Faeces are very rich in micro-organisms but also carry diseases. Therefore, the faeces need to be composted, so that the micro-organisms are destroyed. This compost is then used as a valuable soil-quality-improver.   

An important part of the Lambertsmühlre research-project, is how to make the system in such a way that it is well accepted by the 8 people who live there, and by the visitors.  

The project is financially supported by ministry of Nordrhein-Westfalen and is accompanied by scientific assistants from different universities and institutes. 

Separate collection and use of different waste waters:  

In Lambertsmühle the base of the ecological sanitation concept are separate toilets and the use of human excreted nutrients in the agriculture: a closed nutrient and water circle 

Lambertsmühle installed special no-mix-toilets which make it possible to separate urine (yellow water) and faeces (brown water). The ladies bathrooms have 2 such no-mix- toilets, and the men’s bathroom have one no-mix-toilet and two urinoirs. 
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Photo: no-mix toilet, in front the urine is collected, in the back the faeces
The urinoirs are very interesting, as they do not need water to be flushed. The material  of the urinoirs is porcelain which is coated with a non-stick-material called “lotus”. That means that no urine rests on the surface of the urinoir. To avoid a bed smell an element in the urinoir is filled with alcohol - at the beginning of the pipe. 
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Photo: urinoir which uses no water for flushing. The fly (black spot) is not real, it is a plastic sticker (joke)
Photo: this element is filled with alcohol, which, as it is ligther than urine, flows on top, stops the smell.

Alcohol is lighter than urine, so you smell only the alcohol, which is pleasant, and not the urine. From time-to-time the element needs to be refilled with alcohol. 
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Photo: vertical scheme of the system, showing the planted-soil-filter (green), the urine-tank (yellow) and the brown and grey waste-water tank.

Brown and grey water

The faeces re flushed with three liters water to a container (tank) in the soil outside in the garden. The container has inside a perforated net. The ‘grey’ water coming from the kitchen (cooking, washing) and the bathroom (wash machine, shower, bath) also enter into this container. The non-fluid faeces are ‘caught’ in the perforated net and already start to be composted there partly. The net is emptied once or twice a year and composted with other organic material for at least one other year in a container in the garden (if of course depends on the size of the net how often it has to be emptied).
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Photo: the ‘brown + grey’ water container in the ground (the metal thing standing behind is not part of the system, it was used for testing)
Photo: the ‘net’ which is emptied once or twice a year, and then composted together with other organic material for another year.

The waste-water which is not retained by the net, falls into the bottom of the container and is now free from big particles. From the container the waste-water is pumped into a planted soil filter. 

The planted soil filter is made of natural materials. It contains sand, pebbles, reed-plants and micro-organisms. The bottom of the ca. 1 meter deep planted soil filter is impermeable.

The micro-organisms in the reed bed are one of the most important elements to decompose the waste substances. They must be kept alive. 

The micro-organisms need regularly to receive nutrients, in the form of waste water. Therefore a pump is installed which - a few times a day - pumps the water out of the container and into a grid which spreads the waste-water over the plant-soil-filer. It was interesing to see that the reed plants didn’t grow very high, as the waste-water has a low nutrient concentration. This is because the urine – which contains most nutrients – has been collected separately. 
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Photo: Behind Margriet you can see the reed-plants, that is the plant-soil filter.
The small planted soil filter cleans the waste water very well. The quality of the water which comes out of the filer is conform with swimming water quality (EU-Norm). It runs into a small river behind the Lambertsmühle.

Yellow water

The Urine is flushed with very little water to a tank, buried in soil, in the garden. The urine storage capacity of the tank is for at least half a year. When the tank is full, a farmer comes and pumps the urine out of tank. The farmer uses the urine as fertilizer for his fields.
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Photo: The lid of the urine container.
Research
Research is carried out to evaluate the effect of the urine in agriculture. The first test results of about use of urine in agriculture are very good. Wheat grows better with urine dung. There are more grains and bigger as usual.

Also, the universtity analyses the behaviour of the stored urine (for example smell, decomposition, nutrients, micro organism) by taking sampels at various stages of storage. Bad smells are stopped by regulating the acidity.

Publications

In springtime 2003, the research results - the experience and the conclusions of this project - will be published in a final report and will be presented in a final seminar. We think it might be good that some of us go to this seminar. 

The Lambertsmühle Project is already presented in the internet: www.lambertsmuehle.de  or www.wupperverband.de.  (The cleaning capacity of the planted soil filter is already published) 

Other interesting websites about ecological sanitation (ecosan) in German and English language are : www.otterwasser.de  , www.gtz.de/ecosan
