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Cromhall treatment wetland, England

Wessex Water Services Ltd

Biomass generation & recovery GHG mitigation Water reuse
( Biodiversity benefits ) ( % Regulatory frameworks )
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Surface flow wetland Treatment area: 8,000 m? 0 o
Application: treating tertiary effluent Hydraulic loading rate: 0.35 m/day 62 A’ Am m O n Ia
Year built: 2020 Retention time: 0.4 — 3.2 days ALSO WORTH NOTING
PE served: 2,000 Main objective: annual average TP 3 mg/L 111% increase in Biodiversity

THE MULTI-BENEFIT STORY

The site was built as an industry first to test tertiary nutrient removal and wider natural capital benefits. The target total phosphorus
permit was 3mg/l as an annual average, which the wetland achieves — typically 2mg/I. Doctoral researchers assessed the processes for
nutrient, pathogen and emerging contaminant removal highlighting: >60% nitrogen removal; >95% AMR removal and >95% removal of
microplastics. The construction of the wetland avoided a carbon-intensive chemical dosing alternative to achieve the same phosphorus

target whilst providing multiple additional benefits that chemical dosing would not generate.

Y=  More information:

CM— Compiled by Wessex Water Services Ltd - Funded by Wessex Water
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Ingol Integrated Constructed Wetland, England

Norfolk Rivers Trust, Anglian Water & Environment Agency

( Biodiversity benefits ) ( % Regulatory frameworks )
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Surface flow system Treatment area: 10,788 m? Ammonia consent 1mg/I NH;-N
Application: treating tertiary effluent Hydraulic loading rate: 0.148 m/d Nitrogen — 34% W ,Phosphorous —27% V¥
Year built: 2018 Retention time: 1.4 days ALSO WORTH NOTING
PE served: 8,000 Main objective: ammonia removal A study found 100% microplastic retention on the site

THE MULTI-BENEFIT STORY
Initially built to remove ammonia from the treated effluent whilst providing biodiversity benefits, the wetland was first-of-its-kind for the

funding and operation and maintenance agreement between the involved parties and created a new regulatory environment for “third
party” wetlands that intercept treated effluent from sewage works. The project provided significant financial savings against

conventional treatment options but also reduced embedded carbon and water. Overview Nutrients  Microplastics

5 ':"51:-’1":,.

The flagship site acts as a hub for research and stakeholder engagement.

C ~ Compiled by The Nature Conservancy - Funded by Anglian Water
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Nutrient Neutrality scheme, England
Herefordshire County Council, DCWW, Environment Agency & Natural England

( Biodiversity benefits ) ( % Regulatory frameworks )
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Surface flow system Treatment area: 14,200 m? 0
Application: treating tertiary effluent Hydraulic loading rate: 0.01 m/d 68 A Ph Osp ho ru S
Year built: 2023 Retention time: ~19 days ALSO WORTH NOTING
Main objective: phosphorus credits 183% increase in Biodiversity

THE MULTI-BENEFIT STORY
The site was built as part of a Nutrient Neutrality plan to unlock housing development in Herefordshire. A portion of the wetland-
generated phosphorus “credits” is kept by the Council to reduce nutrient loads reaching the river to go beyond neutrality. A pre-
construction Biodiversity Net Gain assessment predicted a 183% increase by building the wetland.

The system has no public access, to protect wildlife.

Scan for more
information

C - Compiled by NbS Future - Funded by Herefordshire Council
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On-farm wetlands for water reuse
Tendring Hydrorecycle, England

( Biodiversity benefits > ( Regulatory frameworks >
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: vertical, horizontal and floating wetlands Treatment area: 50 — 100 m? o ge o
Application: tertiary treatment for reuse Hydraulic loading rate: 0.1 — 0.2 m/d Tu rb [ d Ity rEd u Ctlo n
Year built: 2026 Retention time: 1 - 2 days ALSO WORTH NOTING
Main objective: demonstrate multiple benefits Biomass harvesting for clothing production

THE MULTI-BENEFIT STORY
The demonstration scale facility is aimed at reducing the predicted water deficit of >180,000 m3/year from 2035 for farmers in the
Tendring region (England). A discharge to sea from a nearby treatment works is intercepted and treated by a series of wetlands to buffer
variations in water quality ahead of disinfection and reuse for crop irrigation. The system was built and is managed by farmers. If
successful, the water will also be used to restore a wetland within the farming estate for biodiversity benefits. The plants from the

treatment wetlands will be harvested for potential reuse in clothing applications via a partnership with an SME.

Scan for
YouTube updates

CM' Compiled by NbS Future - Funded by UKRI & Tendring farms
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Hybrid NbS flowsheet upgrades to septic tanks

DCENT, Scottish Water & Cranfield University T Xk |
S 4 4
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( Biomass generation & recovery ) ( Flood risk attenuation ) ( % GHG mitigation )
( Mental wellbeing / cultural services ) ( Biodiversity benefits )
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Aerobic wetlands (VF or aerated) Treatment area: ~3 m%pe Up to 90% less whole life carbon
Application: Anaerobic reactor effluent Hydraulic loading rate: 0.1-0.2 m/d emissions than septic tanks
Year built: n/a Retention time: 1 -2 days ALSO WORTH NOTING
PE served: less than 1,000 pe Main objective: multiple benefits for rural works ~ Up to 99% less ammonia discharged into rivers

THE MULTI-BENEFIT STORY
The flowsheet was co-developed to replace septic tanks at small rural sites, which release methane and discharge partially treated
effluent to rivers and groundwater. A baffled anaerobic tank removed organics, captures the gas, and extends desludging to every seven
years, and is followed by an aerobic wetland to nitrify the effluent. A whole-life assessment found up to 90% lower carbon emissions
than a septic tank and lower costs than a conventional package plant, with the wetland offering potential for habitat and community

green space. [=F3:3e

Scan for full
publication

[=:

C Compiled by Scottish Water - Funded by EPSRC & Scottish Water

CONSTRUCTED WETLAND
ASSOCIATION



Horizontal Levees: A living shoreline and
treatment wetland hybrid

Oro Loma Sanitary District, California, USA

Treatmen

H e
Existing  Layer
Levee

( Flood risk attenuation ) ( GHG mitigation >

( Biodiversity benefits > ( Regulatory frameworks )
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Horizontal flow wetland and Living Shoreline Treatment area: 6,000 m? 100% nitrate removal and some
Application: tertiary sewage treatment plus Hydraulic loading rate: 0.02 m/d micropollutants
reverse osmosis concentrate Retention time: 12-14 days ALSO WORTH NOTING
Year built: 2016 Main objective: nitrate removal Future-proofs costal marshes, creates parks and protects

levee infrastructure

THE MULTI-BENEFIT STORY
A horizontal levee is a hybrid subsurface flow constructed wetland and living shoreline system designed in the San Francisco Bay Area.

Research at the demonstration-scale wetland have indicated rapid nitrate removal in secondary treated wastewater and reverse osmosis
concentrate from potable reuse projects. The system also provides habitat and climate adaptation benefits by buffering existing storm

control levees. Scientific results and partnerships have enabled innovative permitting structures to allow for flexible implementation

timelines and future-proofing coastal marshes through strategic fill placement. i scanfor fl
1 publication
=]

CM Compiled by Hazen and Sawyer - Funded by University of California Berkeley
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Water storage and polishing for potable reuse

George W Shannon Wetland Complex, Texas, USA

( Mental wellbeing / cultural services ) ( Biodiversity benefits )

SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT

Type: Surface flow wetland Treatment area: 8.2 million m? 95% Sediment removal, 50-60%

Application: river water treatment and storage Hydraulic loading rate: 0.04 m/d nutrient removal

Year built: 1992 Retention time: 7-10 days ALSO WORTH NOTING

PE served: 2 million (water supply) Main objective: polish river water ahead of Secondary purpose is wildlife habitat, managed by the local
replenishing source water reservoir Wildlife department with public access for recreation

THE MULTI-BENEFIT STORY

The George W Shannon Wetlands were constructed to polish diverted river water from the Trinity River, which can be between 50% and
80% treated sewage from the Dallas-Ft Worth complex. The wetlands were designed to capture sediments and nutrients, to enable
replenishment of the raw water reservoir whilst preventing harmful algal blooms. By diverting and storing Trinity River water, the
wetlands provide storage for up to 350,000 m3/d of water for drinking water treatment. The wetlands complex is a critical recreational

asset for the area, providing migratory and resident birding habitat. o wem N
5 reviewed can Tor peer reviewe

Publication on water
quality improvements

publication on economic
benefits and ecosystem

E nre  services valuation

C ~ Compiled by Hazen and Sawyer - Funded by Tarrant Regional Water District
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Raw Water Reservoir Protection, Durleigh (Somerset)

Wessex Water Services Ltd

( Mental wellbeing / cultural services > ( Biodiversity benefits ) ( % Regulatory frameworks )
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT

Type: River restoration and constructed wetland  Treatment area: 455m river restoration and 73(y A o

Application: pre-treatment ponds, plus c.800m? wetland (3 cells) o mm O n Ia

Year built: 2020 Hydraulic loading rate: N/A ALSO WORTH NOTING

PE served: N/A Retention time: Variable 75% increase in river Biodiversity

THE MULTI-BENEFIT STORY

The site was built in 2020, comprising two different wetland systems: a river re-naturalisation project along 455m of the previously
straight Durleigh Brook, and three constructed wetland cells to treat water treatment works return water and an import from the
Bridgwater and Taunton canal. The wetlands provide protection to the public water supply reservoir by reducing sedimentation and

providing natural treatment processes to improve raw water quality. The site is well used by local communities having been completed
at the time of the pandemic, offering accessible green/blue space.

Public information

CM;— Compiled by Wessex Water Services Ltd - Funded by Wessex Water
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Treatment wetland for fertigation, Antissa, Lesvos
HYDROUSA demonstration site, now continued under CARDIMED — Greece

( Biomass generation & recovery ) ( GHG mitigation )

( Biodiversity benefits >
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Hybrid constructed wetland Treatment area: VF SAT 250m?, VF UNSAT 600m? o .
Application: agroforestry fertigation Hydraulic loading rate: 0.05 m/d 1OOA) reuse in CIaSS A
Year built: 2021 HRT VF SAT: 2 days — HLR VF UNSAT: 0.1 m/d ALSO WORTH NOTING
PE served: up to 100 m¥d in summer, up to 1000  Main objective: water reuse demonstrator ~1.2 kg CO2eq/m? avoided vs conventional
treatment

THE MULTI-BENEFIT STORY
Treated wastewater fertigates an olive and fruit-tree agroforestry plot on a water-scarce island, closing the water loop for the
community it serves. The same system recovers nutrients into the crops, cuts greenhouse gas emissions relative to conventional

treatment, and has become a refuge for local pollinators and birdlife around the site.

Scan for full
publication / links

C A Compiled by Iridra Srl - Funded by Horizon Europe (HYDROUSA & CARDIMED)

CONSTRUCTED WETLAND
ASSOCIATION



Ecosystem services at Gorla Maggiore Water Park, Italy
OpenNESS demonstration site — Italy

C Flood risk attenuation )

C Mental wellbeing / cultural services ) ( Biodiversity benefits >

SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT

Type: Vertical flow + surface flow wetland Treatment area: VF 3800 m?, FWS 3200m? o o +
Application: Combined Sewer Overflow Hydraulic loading rate: 40-60 m/y > QOA’ COD; > 90/’ NH4 -N
Year built: 2013 Nominal retention time: 36 hours ALSO WORTH NOTING

PE served: CSO with 2000 PE, 20 hectares Main objective: CSO treatment in urban park

Peak flow reduction up to return period 10 years

THE MULTI-BENEFIT STORY

The Gorla Maggiore Water Park treats combined sewer overflows with constructed wetlands, improving Olona River water quality and
reducing flood risk by storing and slowly releasing stormwater. It also creates biodiversity habitats and a 1.3-ha recreational green space
with paths and educational areas, showing how one nature-based infrastructure can deliver pollution control, flood protection, and

social co-benefits at costs comparable to conventional grey solutions.

3 _—.-'le Scan for full
s =g publication / links

C A Compiled by Iridra Srl - Monitoring funded by FP7 (OpenNESS)
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Water Works Sludge Treatment Reed Beds
Hanningfield, England

( Biomass generation & recovery > ( % GHG mitigation )

( Biodiversity benefits >
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Sludge Treatment Reed Beds (STRB) Treatment area: 4.20ha (16 STRB cells) Sludge mgt and solids de-watering
Application: Potable water works sludge Hydraulic loading rate: 0.50 — 0.80 m/d High filtrate discharge quality
management Sludge loading: 3 — 4 days per basin ALSO WORTH NOTING
Year built: 2012 Main objective: sustainable sludge management  Resource recovery & recycling and CO,e savings

THE MULTI-BENEFIT STORY
The award-winning STRB at Hanningfield reservoir are the world’s first application of STRB technology for management of Water Works
Sludge. The system dewaters and mineralizes sludge in wetland basins avoiding chemical input and routine sludge management, saving
up to 70t CO,e annually. The site creates habitat and has a biodiversity corridor running through the site. The inert sludge residue

reaches around 30% dry solids and can be recycled. The filtrate is discharged back to the reservoir for treatment and reuse.

Academic
research

CM. Compiled by ARM Group - Funded by Essex & Suffolk Water
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Kersal Wetlands
Salford, Manchester, England

( Flood risk attenuation )

( % Mental wellbeing / cultural services ) ( Biodiversity benefits >
SITE OVERVIEW DESIGN PARAMETERS PERFORMANCE — MAIN BENEFIT
Type: Flood attenuation, surface runoff Wetland area: 6.1 hectares Flood attenuation, habitat creation,
treatment, habitat Hydraulic loading rate: N/A pub"c open space
Year built: 2016 Sludge loading: N/A ALSO WORTH NOTING
Main objective: Habitat and flood attenuation Valued public open space in an urban area

THE MULTI-BENEFIT STORY

This highly valued wetland is part of a large flood attenuation basin (protecting 2,000 homes) in Salford. The wetland area was created
to provide important habitat and public access green space in an urban area. It is adjacent to a dense residential housing area and
provides water quality improvements to surface runoff from sports pitches. It is heavily used and valued by the local community, who
mention the health and wellbeing benefits in blogs and news posts. Some smaller ponds were created to provide an outdoor education

space for local schools and the large head wall was painted by a respected local street artist.

CM;' Compiled by D. Naismith - Funded by the UK Government and Salford City Council
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Dr Gaby Dotro
Chair
Constructed Wetland Association

chair@constructedwetland.co.uk

www.constructedwetland.co.uk

info@constructedwetland.co.uk

‘e  Find us on the CWA LinkedIn page

°
I n https://www.linkedin.com/company/constructed-wetland-

association/
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