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Abstract 8 

 9 

The main aim of this study was to evaluate, in the design phase, the most environmentally sound 10 

alternative between two on-site small-scale wastewater treatment systems (designed for 15 11 

inhabitants), namely an activated sludge compact system and a constructed wetland system (both in 12 

linear low-density polyethylene), using Life Cycle Assessment. The procedure considered three 13 

sensitive parameters with three values. All the 27 combinations were evaluated with three different 14 

impact assessment methods (generating 81 comparison cases): IPCC 2007 100 years, Ecological 15 

Footprint and ReCiPe 2008 H. The constructed wetland system was the best environmental choice 16 

in 93% of the cases. Realizing the two treatment systems in different European countries, the 17 

activated sludge system would be the best environmental choice in some cases. Considering the 18 

production of electricity with photovoltaic systems, the total impact of the activated sludge system, 19 

evaluated with the ReCiPe 2008 H method, would be smaller than that of the constructed wetland 20 

system. The variation of the operating lifetime parameter had a major influence on the constructed 21 

wetland system, where the greatest consumption of energy and resources occurs during the 22 

construction phase. There were significant differences among the results with ReCiPe 2008 H and 23 

those with Ecological Footprint and IPCC 2007 100 years. Therefore, in a Life Cycle Assessment 24 

study, it would be preferable to adopt several impact assessment methods in order to verify how the 25 

results can vary. 26 
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