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Constructed wetland within Krakstadelva catchment (A-G.B.Blankenberg)
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A small constructed wetland is a combination of ponds and vegetation filters, designed
mainly to remove sediment and nutrients from streams. It is usually located in first
and second order streams in agricultural landscapes.

Purpose/aim: Small constructed wetlands (CWs) are designed to improve water quality in
streams and thus downstream water quality as well. The shape of the constructed wetlands
can differ and include different components. Generally, they include a deeper sedimentation
pond at the inlet (depth 1.5-2 m), followed by one or more shallow vegetated zones (depth 0.5
m). The sedimentation pond decreases the water velocity to allow particles to settle, while
the vegetated, shallower zones act as filters for particles passing the sedimentation pond and
protect trapped sediments from re-suspension by stabilizing them with their roots.

Small constructed wetlands treating agricultural runoff have been in operation in Norway
since the early 1990s. From 1994-2020, more than 1200 CWs have been established across
the country, with the aim of reducing sediment, nutrients, pesticides and other pollutants in
agricultural runoff.

Establishment/maintenance: Norwegian CW are designed mainly to remove phosphorus and
articles (suspended sediment) with main removal mechanism being sedimentation and
iltration, and (to a lesser extent) plant uptake. The CWs treating agricultural runoff are

usually constructed by expanding the width of natural streams. At the inlet of the CW, the

stream water flows into a sedimentation pond. From the sedimentation pond, water passes
through a s?rinkling zone, and then through one or more vegetated wetland filters. Due to the
typical small-scale Norwegian agriculture and the landscape with rough topography, CWs are
often quite small (<0.1 % of the catchment area). The size of CWs is one of the crucial factors
limiting overall treatment efficiency.

Over the years, the CW will fill up with sediments, and to maintain good treatment efficiency,
it is necessary to empty the CWs periodically (Blankenberg et al. 2013).

Benefits/impacts: Norwegian studies show that retention of total phosphorus (TP), both
particulate P and dissolved P, increase with increasing area of the CW (Braskerud et al. 2005 ).
The retention of sediments, nutrients and pesticides in different CWs also varies due to other
factors like design principles, soil types in the catchment, hydraulic loads, and locations along
the streams (Braskerud and Blankenberg 2005 ; Blankenberg et al. 2007 , 2008 ; Elsaesser et
al. 2011 ). Braskerud ( 2001 ) showed that average retention in six CWs in Norway varied from
45% to 74% for soil particles and 21%-44% for TP. For CW in Skuterud catchment Krzeminska
et al (2021) showed that average efficiency of removal was 36% of sediment, 19% of
phosphorus and 3% of nitrogen .

Natural / human environment: The information presented here is based on the investigations
and/or reports from different part of Norway. For the purpose of OPTAIN project, the
technolog% is further presented in the natural and human environment context of the Krakstad
River catchment - a Norwegian Case Study catchment within OPTAIN project.

The Krakstad River is mainly situated in Ski commune in South-Eastern parts of Norway. The
river catchment is a western tributary of the Vannsjg-Hobgl watercourse, also known as the
Morsa watercourse. The Krakstad River catchment area is c.a 51 km? 43% of which is
agricultural land, where mostly cereals are produced on he.av?/1 clays soils. The main
environmental challenge in the area is water ualit¥ (incl. high phosphorus pollution) and soil
erosion (incl. riverbank erosion and quick-clay landslides).
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Schematic representation of constructed wetland in Skuterud
catchment.
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Author: Anne-Grete Buseth Blankenberg (e.g. in the report from
2021)
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