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ABSTRACT AND OBJECTIVES

The first objective of the project was to design, build and experimentally verify the functionality of a new concept of a combination of a constructed wetland and a green roof using greywater for irrigation. The second objective
was to design and test a growing media for an extensive green roof with an addition of recycled materials based on construction recyclate and pyrolysed sewage sludge in the form of biochar, in accordance with the principles of

circular economy. The hydrophysical characteristics of the proposed substrate mixtures were determined and two were selected for use on wetland-extensive green roof areas. Water balance, water chemistry and vegetation
condition were monitored in relation to the addition of biochar.

MATERIALS AND METHODS Recycled Peat Expanded Biochar
Brick clay

* Two growing media selected for testing on experimental plots of wetland-extensive green roofs

 Biochar produced by pyrolysis of sewage sludge. Construction recyclate with a predominant
proportion of brick rubble

« Two experimental plots differing only in growing media composition (P1: with biochar and P2:
without biochar

* Each experimental plot has two main parts: a constructed wetland and an extensive green roof
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 Constructed wetland: flooded area of horizontal-flow filter filled with 50 | of expanded clay

- i : : Chamber 3
fraction 8-16 mm and planted with wetland vegetation Chamber 2

* Green roof: stainless steel bathtub at a 5 % slope covered with geotextile, 5 cm of mineral wool, Chamber 1
10 cm thick layer of growing media and a stonecrop vegetation mat (5-8 species, 2.5 — 4.0 cm thick)

Inflow to the constructed wetland

 The plots irrigated with pre-treated greywater (GW) originating from basins and showers stored in Temperature and moisture meter

a storage tank after pre-treatment with membrane and aeration technology by ASIO AQUALOOP

* Irrigation once a day by pumping 10 | (5.4 mm) into the constructed wetland, then evenly
distributed on the green roof via the overflow

 Hydrophilic mineral wool with water storage and distribution function on the green roof

Tipping bucket flowmeter
- outflow

 Water measurement of wetland inflow , green roof runoff, humidity and green roof temperature
Greywater storage tank

 Conducted a water quality sampling survey at various points of the experimental plots (storage
tank, constructed wetland, green roof runoff)
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RESULTS AND DISCUSSION
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CONCLUSION

Vegetation in both plots of the hybrid wetland-extensive green roof is thriving well and greywater irrigation has not had a negative impact. Due to the higher nutrient supply, the biochar plot has more vegetation development and
therefore higher evapotranspiration and lower runoff. However, higher concentrations of nutrients are released from the biochar area in response to rainfall.
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