Single artificial wetland successfully treats
different types of wastewater
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The world’s first full-scale artificial wetland designed to treat both sewage
effluent and mine wastewater has been found to continuously remove high levels
of pollutants, a recent study concludes. Treating both types of wastewater at the
same time proved to be highly beneficial because they contain pollutants which are
more easily removed when mixed together.
Wetlands contain plants and wildlife that are adapted to the local physical, chemical and
biological conditions, and can remove a wide range of pollutants from water, such as metals,
fertilisers and pesticides. Artificial wetlands are now a well-established wastewater
treatment method in a wide range of industries. For example, they have been a common
part of the sewage treatment process since the mid-20th century. More recently, the mining
industry has begun creating wetlands to treat drainage water.
Historically, wetlands have been used to treat water from a single source, focusing on
distinct sets of pollutants. In this study, the researchers assessed the first full-scale wetland
co-treatment site, in Gateshead, UK, which processes wastewater from both partially treated
sewage and mine water.
To study the removal of pollutants from the water, the researchers took samples as part of
regulatory monitoring roughly every two weeks between April 2007 and March 2011, from
wastewater inflow and wetland outflow sites.
Levels of pollutants such as total and dissolved phosphorus, iron, ammonium, and
biologically degradable material (quantified as Biological Oxygen Demand) were measured in
the samples. General water quality indicators, such as suspended solids, were also
measured. The researchers compared the observed removal rates with those that would
have been explained only by the two wastewaters diluting one another.
Levels of pollutants in the water at wetland outflow sites were much lower than those
expected if dilution alone was taking place. For example, iron was reduced by 89%,
ammonium by 66% and suspended solids by 66%. These high rates of removal were also
sustained over the study period, the researchers found.
Mine waste water typically contains iron, which reacts vigorously with phosphorus present in
the sewage. This reaction forms insoluble compounds which are naturally removed from the
water in the wetland environment. Co-treatment wetlands may therefore be especially
useful when wastewater sources are located reasonably close to each other – which is often
the case in the old coalfields of Europe, where abandoned mines occur close to large towns
that were established in the mining era.
The researchers concluded that, where practical, co-treatment of sewage and mine water in
wetlands is beneficial. As well as increased efficiency there are possible economic benefits of
using a single wetland facility for multiple sources and large wetlands such as this also
provide important wildlife habitat.
However, achieving these benefits would need cooperation and coordination of separate
organisations, such as mine-pump operators and sewage-plant managers. Therefore cotreatment wetlands may benefit from, or even need, coordination by a third party, such as
policymakers or environmental regulatory agencies.

