Reed Beds and Constructed Wetlands – Answering the Call of Nature
The issue of dealing with waste water is often seen as problematic, aswell as being a potentially smelly issue many people would prefer to leave out of sight or at the opposite end of their site. However, with modifications to your system this water can be transformed to become a valuable resource. By treating waste water on site, you can recycle most of this water, develop a thriving eco-system and protect groundwater from contamination. Not only that, you can earn valuable points towards ESOK awards aswell as reducing your overall consumption of water. Economic sense and environmental responsibility form a happy union on such rare occasions!
Both natural and constructed reed beds are found throughout the world, although the majority of constructed systems are found in Europe and the United States. The oldest reed beds build about 20years ago are still functioning with minimum maintenance, although as with all things, techniques have developed over time and the design continually improved. Reedbeds and wetlands in the tropics for the most part are natural, such as the Kirinya wetland near Jinja (Uganda). This natural wetland was found to be doing such a good water cleansing job that the municipal waste water now follows the same route (with the addition of stabilization ponds). 
What are reed beds all about?

The systems utilise naturally occurring micro-organisms which break down waste. By providing an ideal environment for these micro-organisms to thrive, it is possible to achieve a significant improvement in water quality within a relatively small area. These systems require no artificial additives and providing a suitable slope is available, need no power source. Maintenance is minimal and breakdown unlikely as there are almost no moving parts. The systems are robust and can handle variable inputs, making them ideal for use at sites with seasonal fluctuations. Additionally, wetlands work better in the tropics due to the higher temperature. Microbial action is higher, hence waste is broken down more rapidly and plant growth is elevated. 
GreenWater primarily constructs Combination Reed Beds, which use two different environments to encourage different micro-organisms to develop. The vertical flow bed is effectively like a gravel filled bath with the plug left out. Water enters the top of the bed amongst Papyrus grass and trickles through the gravel where it passes aerobic bacteria communities. Once it reaches the bottom much of the suspended solids have been removed, the BOD content significantly reduced
 and nitrification occurred (the breaking down of ammonia to nitrates). The water is then collected by drainage pipes which lead to the horizontal bed. This is an anaerobic bed, comparable to a gravel bath with the plug left in. Water enters one end of the bed and moves through in a horizontal manner, effectively filling the bed and displacing all air, until it is allowed to escape at the far end. The microbial fauna of this bed convert much of the nitrates to nitrites and nitrogen gas (denitrification) and consume any pathogens in the water. From thence on the water may be used for a variety of purposes having achieved the desired levels of purity. Depending on the site this may be for irrigation, flushing toilets, use in showers, or creating water-holes and water features.
So…does it really work?

Analysis of reed bed treated effluent shows significant reduction of all contaminants to a level well within the acceptable limits i.e. a level which poses no harm to any of the users. Providing construction, operation and maintenance are carried out to the specific design then this system will work in nearly all sites. 

Doesn’t it smell? This is the most common of concerns about treating waste water, aswell as the whole issue of having to actually deal with it. However, most of the water within the gravel beds is below the surface, meaning that it is possible for people to be peacefully sipping their tea only meters from a bed and not even realize what is going on right next to them (such is the case with a system at a British hotel). Additionally, maintenance is minimal so the system really is unobtrusive in many ways. 
Additionally, due to the presence of wetland plants a whole host of birds, insects, amphibians and other animals will be attracted to the site, creating a lively ecosystem and generating interest with visitors. Reed beds have a relatively small footprint as they are altering waste water disposal habits. By creating water to re-use on a site, overall water consumption is lower and groundwater protected from soakaway pits.
 Benefits of installing such systems include:

· Protecting, conserving and investing in the environment 

· Recognition by the Eco-Tourism Society of Kenya and points towards ESOK Awards

· Recycled water available for irrigation and/or water features

· Increase of biodiversity
· Compliance with NEMA Environmental Improvement orders for wastewater disposal

· Prevention of pollution to groundwater
· Cost saving
· Education for visitors 
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� Most environmental criteria are based on levels of suspended solids (SS) and biological oxygen demand (BOD) as these are the best indicators for water quality. In the UK guideline limits of SS is 30mg/l and BOD is 20mg/l are stated, in Kenya the levels are yet to be gazetted.


� It may be necessary to complete an Environmental Impact Assessment for larger systems





