Natural water treatment technology 

In a temperate climate. Uwe Burke developed treatment systems at Oaklands Park Camphill Village in England. This was a real Ecovillage strategy, and is required reading for anyone attempting to do something similar. The figures quoted below are for a system which was designed to treat wastewater from a community of about 100 people, incorporating a bio-dynamic farm and other food processing facilities servicing the village itself. The system was constructed with village labour, and began effective treatment in 1988, monitored by the local water authority. It was based on an existing septic tank with a capacity of about 12 cubic metres and a retention time of 2 to 3 days. To this was added a new settlement tank of about 5 cubic metres. After desludging in these tanks the sewage was moved to a series of open beds. The primary stage beds were planted with phragmites reeds. After that the water was moved to secondary beds planted with scirpus lacustris, iris pseudacorus as well as phragmites, and subsequently to the tertiary beds where sparganum, acorus calamus and carexelata were added. Aeration throughout the system was by using Flow Forms. The increasing complexity of the plant ecology reflects the gradual removal of various contaminants from the water. The final pond was fringed with a variety of plants, and contained carp, goldfish, bream and rudd. The total area used was about 100 square metres, about 1 square metre per person. The estimated cost of constructing the system was estimated to come to a per capita price of about £325, as compared to a mechanical (conventional) system cost of about £400. Most of the work was carried out by village residents, reducing the real cost to about a quarter of that quoted. Since then aquatic sewage treatment incorporating Flowforms have established in many if not most Camphill villages throughout the world, and have contributed significantly to the acceptance of these systems by local authorities. 

In a hot, dry climate. In the Permaculture Drylands Journal Michael Ogden describes a system he set up in New Mexico in the United States, a very different climate from that of temperate England. The wastewater to be treated was seen to be of two different kinds, the polluted water itself, and the thick liquid from the bottom of the septic tanks, called septage. This latter presented a significant challenge, composed of ammonia, grease, oil, hair and hydrogen sulphide gas. 

The first treatment was in a pond, where aeration and mixing were done mechanically, and a greenhouse controlled the temperature and contained the smell. From this pond the wastewater was led outside to a reed bed planted with our old favourite, phragmites communis. Here the water was periodically pumped up, flooding the bed, and then allowed to trickle down through the gravel. This is a mechanical way to mimic the periodic flooding that takes place in natural river deltas, and it builds up a very different set of micro-organisms. From the outside reed bed the wastewater made its way back into the greenhouse to a lagoon dominated by water hyacinths. Here most of the remaining pollutants were digested by the rich, largely anaerobic micro-organisms. The water hyacinths were periodically harvested to be composted. Still in the greenhouse was a gravel bed, where the wastewater was further cleaned, to be drained outside into a further gravel bed before draining away into a meadow planted with native arid land species. 

There are three principles being demonstrated here:

· More ecologies are better. Alternating pond, marsh and meadow gives a greater variety.

· Alternating aerobic and anaerobic environments is highly efficient.

· A breadth of varieties of species will treat the pollutants most effectively.

