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• A charity founded at Slimbridge, 
UK, in 1946 by the naturalist and 
artist Sir Peter Scott 

• Vision to integrate people and 
wildlife whilst protecting the 
habitats that they depend on 

• Now has 60 years of experience 
in wetland conservation and 
visitor centre management 

• 9 centres, 7,000 acres of 
wetlands (including 7 SSSI, 5 
SPA and 6 Ramsar sites) 

WWT - Wildfowl and Wetlands Trust 



Millennium Reedbed - Slimbridge 



 

• Domestic sewage 

• Industrial wastewater 

• Commercial buildings 

(visitor centres) 

• Agricultural pollution 

• Acid mine drainage 

• Landfill leachate 

• Groundwater remediation 

• Stormwater and SuDS 

• Hydrocarbons 

   Wetland Treatment System  applications 
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  School Projects - Wastewater Treatment, Biodiversity, Recreation and Education 



Laos Vientiane City – City scale treatment 

wetlands 

Multiple contaminants 
from municipal and 
industrial 
sources 





Natural v’s mechanical systems 

Most                       Area requirements least 

Least                    Energy and O&M needs most 

Natural systems                         Engineered wetlands 

Mechanical 

treatment 

systems 



BP Casper Wyoming, USA 

Removal of hydrocarbons from groundwater 

 



  How they work 

 

•  Complex physical and biological 

processes 

 

• Not just bugs, wetlands have a complex 

ecology and food web 

 

• Black box, we know it works for certain 

things but don't fully understand all the 

mechanisms and processes 

 

•  Understanding, technology and design 

has advanced considerably in the last 

decade 

 
 





HYDRUS - 2D/3D 

modeling of 

constructed 

wetlands 

 

 

 Growing evidence 

base for 

performance 

 

 



Capabilities and limitations 

 

• Excellent BOD & TSS reduction 

• Possible to fully nitrify and denitrify using hybrid bed 
configurations (e.g. VF – HF) 

• COD can be problematic - enhanced through aeration of 
beds,  large areas and long residence times 

• Suspended solids and clogging can occur 

• Phosphorous saturation and release 
 

 

 



Maintenance and Lifespan 

• Principal reason for failure is lack of 

maintenance 

• Can’t fit and forget! 

• Water level control routines 

• Rotational or annual harvesting 

• Inclusion of sumps, flushing and access 

• Replacement of bed media and gravel 

recycling 



Cartland Low Carbon  

Demonstration project 

Ammonia target - 

 <2mg/l at 95%ile 

A total of £1.8 million 

was spent by Scottish 

Water installing a 

zero/low carbon 

emission facility 

aimed at protecting 

the Brocklinn Burn, a 

tributary of the River 

Clyde 
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SuDS and the Treatment Train 



SuDS philosophy 

‘Sustainable urban drainage is a concept that includes long term environmental 

and social factors in decisions about drainage.  It takes account of the quantity 

and quality of runoff, and the amenity value of surface water in the urban 

environment’ – SuDS design manual, CIRIA C522 2000  

• Little design guidance 
on effective treatment 
areas needed to meet 
acceptable standards 

• Quality has a potential 
impact on amenity 
and bio-diversity 

• Treatment wetland 
design has much to 
offer the SuDS 
treatment train 



The Barge, Runcorn 



The Barge, Runcorn 

• Treatment elements comprised of a sedimentation bay 

and  HSSF reedbed and marsh 

• Sized based on treatment wetland design 

• Submerged gravel wetland system – as defined in Ciria 

2007). They are of particular use for retro-fitting, or when 

space is at a premium and safety concerns are an issue, 

(Ciria, 2007). 

 



SuDS Retrofit 



SuDS Retrofit 



  


