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Background

Project Aims and Aspirations

Sewage wastewater in the UK exceeds 5.6 trillion L per year. For the
most part this water is treated in sewage treatment plants prior to its
release into UK rivers. Given that the UK has a limited amount of
freshwater to dilute the vast amount of sewage effluent it produces, UK
rivers have been suffering from the effects of nutrient pollution and
dissolved persistent pharmaceuticals.

The constructed wetland will be designed to receive treated waste water,
fertilize and water a bioenergy crop (e.g., willow) that will be used for local
energy production as well as the production of biochar, which itself will
facilitate the removal of additional bioactive pharmaceutical pollutants not
already removed within the constructed wetland.

Driving a Paradigm Shift in
Wastewater Management

The constructed wetland will be designed to maximize: 1) nutrient removal; 2)
pollutant removal; 3) buffer extreme changes in river flow regime (e.g.,
drought and flood); 4) habitat development; 5) increasing biodiversity; 6)
aesthetic improvement. This holistic approach will be a paradigm shift in
waste water management as it will spawn local energy security, additional
tools for catchment hydrological management, solutions to habitat loss and
low cost solutions to Water Framework Directive pollution challenges.

Britain will see its population swell
from today's 62.2 million to 77 million
by 2050, an increase of 24%.
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To upgrade the
1,400 sewageworks in England
and Wales with
granular activated
carbon to cut
ethinyl estradiol
(EE2) levels would
cost a total of more
than £30bn.
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The engineered nature
of the wetland will
facilitate the control of
water levels in the
wetland to provide extra
capacity to the river
during foreseeable
heavy rain events

River
Project Development & Opportunities for Collaboration
The proposal will build-off existing models of nutrient removal in constructed
wetlands. It will also aim to further parameterize these models with empirically
derived measures of nutrient and pharmaceutical removal rates in novel and
existing constructed wetlands within the UK and Europe.
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Existing bioenergy crop plantations receiving wastewater will be examined for
their productivity in sequestering carbon, nutrient uptake, pharmaceutical
removal, greenhouse gas emissions and habitat creation. In addition, the
range of species and design of wetland habitat will be examined from
synthesizing evidence from the UK and Europe. The potential impact of the
wetlands on improving biodiversity, creation of corridors, and natural capital
will be determined using currently evolving methodology in assessing Natural
Capital. Reversing biodiversity loss through the proposed system will support
the 2050 EU Biodiversity Strategy goals.
Existing flood management models will be adapted to examine the role that
different sized wetlands can have on river flow regime management,
particularly in times of drought and flood.

