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lhe issue

* Water quality is not up to standard

* Eutrophication

* Consequences:
e Algae blooms

* Loss of biodiversity (especially in vulnerable ecosystems)
* Water Framework Directive (WFD / KRW)
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Current approach and conventional solutions

* “Tackling the source”

 Solutions to mitigate effects or remove emissions

However:
e Often require (continuous) addition of chemicals (e.g. chloride)

* Natural solutions (e.g. helophyte filters) often require maintenance or are not as
efficient throughout the year
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Iron coated sand (ICS)

e Sand coated with a thick coat of iron-oxide
* Byproduct of drinking water production (NL)
* Adsorption of phosphates (dissolved) in water

The solution: application of ICS in large-scale filters to
remove P from the water system




Tried and tested

10 years of innovation, research and pilots:

* NutriWeir

* Fish Passage

* De Put (fast-paced adsorption — not effective)
* ‘t Twiske (pilot)

* PhD Victoria Barcala (P-Trap)

Two successful large-scale applications:

De Groote Meer (Ossendrecht)

Paterswoldsemeer (Groningen)

Currently in design-phase for three other filters
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Advantages compared to conventional solutions

 No addition of chemicals

* Generally, no energy requirement or
operational costs

* Low-maintenance (once every 2 years)
— suited for difficult to reach locations

 Works in winter

e Circular & sustainable

* Possibility for ecological and
environmental added value
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Main components: basin, ICS, inlet- and outlet and infrastructure
Devil is in the details: a lot of opportunities for “tweaking’’ the design
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Fosfor- en fosfaatconcentratie (uitstroom van De Steertste Heide)
e s u tS @ Fosfor (Gemeten, P-tot in mg/L) B Fosfaat (Gemeten, PO4 in mg P/L)

mamy Inwerkingtreding ijzerzandfilter == Doelkstelling fosfor in de Groote Meer (0.04 mg P/L)
Doelstelling fosfaat in de Groote Meer (0.015 mg P/L)

Measurements are positive:
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Considerations for efficiency and design

Filtration is affected by many parameters >>> different design considerations!
* Clogging risk (sediment, sludge, organic matter...)
* Discharge pattern (peak, inlet periods...)

* ICS properties (quality of batch, permeability...)

In addition, site-specific considerations:
* Remoteness

* Local challenges or opportunities (ecology, landscape, recreation, education...)




Optimization

Various opportunities to improve impact:
* Size of basin

* Size of ICS-dimensions

* Ditches (settlement & sedimentation)
 Strategic outflow locations

“Washing machine”
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Best practices for ICS-application (1)

Location:
* Central location in water system (weir, pump or inflow point)
» Sufficient head difference (> 1 meter)

» Sufficient area (filters are generally at least 1 hectare)

De Groote Meer (Ossendrecht):

 Filter basin can provide a habitat for (protected) species, e.g.
garlic toad

* Permeability of ICS higher than expected (60% efficiency)




Best practices for ICS-application (2)

Paterswoldsemeer (Groningen):

» Settlement of soil (especially in peat lands)

* Experts (ecology, landscape) very positive during visits
e Quality of ICS batch

Zoetermeer (design):
* Flexible water level & buffering (80%, 90%, 95%, 99%)

* “Washing machine” — can double effectiveness




ICS-filters are more than just a filter

 Ecological opportunities
* Green-blue element within landscape
* Connection between natural areas

* Energy transition: solar panels

* Hydrological functions:
* Reduction of peak discharges (steadier outflow)
» Additional circulation (water quality)
e Dike reinforcement

Optimal usage of the space for multiple functions!




What's next?

e Awareness: ICS in the toolbox

* An open invitation for application abroad: similar systems, similar problemes,
similar solutions...

* More information, ideas or requests on ICS?
* thijs.lieverse@arcadis.com



mailto:thijs.lieverse@arcadis.com
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