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Title 
Prioritising the use of constructed wetlands to mitigate nutrient, microplastic and pharmaceutical 
residue leakage to the Baltic Sea and its water bodies 

Submitted by: 
CCB (observer) 

Description of measure 
Constructed wetlands are well known as low-tech and effective in filtering out nutrients from for 
example waste water and storm water. It is a natural technology that uses biodegradation, sorption, 
plants and sunlight to clean wastewater, among other things. Constructed wetlands have often built for 
the purpose of nutrients and particulate matter from the wastewater, but several studies have also 
shown that wetlands have the potential to remove micro particles as well as common pharmaceutical 
residues from the wastewater. Constructed wetlands or ponds should be the additional and prioritised 
measure to consider in relation to road constructions, as a final stage at WWTP, utilised in cities to catch 
storm water. Although space demanding, it is a low cost and highly effective way to further reduce 
leakage of nutrients but now also proven, to catch microparticles and pharmaceuticals before entering 
the water ways of the sea. 

Activity:  
Waste waters (urban, industrial, and industrial animal farms)  

Pressure: 
Input of litter (solid waste matter, including micro-sized litter) 
Input of phosphorous 
Input of nitrogen 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 
Nutrients 

Extent of impact: 
A further improved reduction of multiple sources of concern, with improvements in water quality both 
on coast and Baltic Sea in general. Potential retention/removal rates of nutrients, microparticles and 
pharmaceuticals are possible to calculate in general terms but is not presented here. However, it is 
obvious that compared to current situation both in relation to storm water and waste water, a 
substantial removal of the above mentioned is possible, with reductions of up to 99% comparing in and 
outflowing water. 

Effectiveness of measure  
Recent studies have shown both significant reductions of microplastics as well as pharmaceutical residue 
when waste water has passed through a constructed wetland. Overall, the removal efficiencies for all 
active pharmaceutical ingredients are significantly higher in summer conditions than in winter 
conditions. In summer conditions, diclofenac has a separation rate of 84-99%, whereas in winter, a 
separation rate of 24-36% is observed. For naproxen, removal efficiencies of 74-100% summertime and 
34-75% wintertime are observed. Observe that the lower ranges are comparable to a normal WWTP 
without any specific additional system to handle pharmaceuticals. 

Cost, cost-effectiveness of measure: 
Wetlands are comparably low tech and cheap to build, resilient over time and is a good option to 
minimise risk of overflow situations. Wetlands tend to take up fair amount of space and is not suitable in 
densely populated areas and during winter conditions the effects are reduced yet functional. 
 



 

 

Feasibility: 
Constructed wetlands is a well-known and mature technique to handle stormwater and waste water.  

Follow-up of measure: 
Issues for further study could be, both in relation to pharmaceuticals and microplastics, if they 
decompose or accumulate in the wetlands and how ecosystems in the wetland are affected by the 
accumulated residues. The accumulation of pharmaceuticals in the biota needs attention, although there 
are no signs that the issue is considerable and constitutes an environmental hazard, as sometimes is the 
case with sewage sludge, that occasionally may contain high concentrations of pollutants. Important to 
note is that the wetlands in question are not natural wetlands and as such is not necessarily habitats of 
any importance. Uptake of pollutants in biota should not be of major concern and most wetlands are not 
dredged. The proposed measures is and end of pipe solution that is needed but is not any final solution 
to the problem of nutrient leakage, microplastics or pharmaceutical residue in waste water. 

Background material: 
There are many national and international studies of the effectiveness of filtration in constructed 
wetlands. Large scale installations are in operation on several location and countries. Increasing amount 
of evidence also show that wetlands and the natural processes therein, as well as longer retention time, 
also has a good effect on removing microparticles/microplastics and pharmaceuticals.  
 
CCB draft report “Removal efficiency of pharmaceuticals in constructed wetlands in Sweden, 2019” 
 

CCB report “Constructed wetlands a concrete way to remove micro plastics” 2016 
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