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Introduction

Water scarcity is already a reality in many parts of the globe, and climate changes are expected to exacerbate and expand it further. One of the regions of
the globe In this situation Is the Mediterranean, where some countries (e.g. Portugal, Spain, Italy, Greece) already record a decreasing trend in the annual
rainfall of more than 20 mm/ 10 years (Caloiero et al., 2018). For Portugal, specifically, the rainfall iIs expected to decrease further, but with a significant
seasonal influence. The rainfall decrease Is forecasted to be larger during the dry periods (above 50% decrease in the summer) and less Iin the wet periods
(marginal decrease In the winter) (Soares et al., 2015). In this context, the urge to adopt a more sustainable water consumption becomes crucial.

One of the options to promote a more sustainable urban water consumption is the use of treated wastewater in non-potable water uses. In Europe, this is a
particularly interesting option for medium to large urban areas, since the Urban Waste Water Treatment Directive (Council Directive 91/271/EEC) requires
urban areas with over 10 000 people discharging in sensitive areas to implement at least tertiary treatment. Furthermore, the recent revision of the directive
proposes making this requirement mandatory for all wastewater treatment plants treating a load equal to or greater than 100 000 p.e., along with the need to
Implement also quaternary treatment to eliminate micro pollutants.
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Figure 1 - Relation between treated wastewater and (left) potable water consumption and (right) rainfall in Lisbon and consequent evapotransplratlon) occurs when there
IS no rainfall.

Results & Discussion

The key limitation for using treated wastewater, in addition to the question of public acceptance, is the disruption that the construction of a non-potable water
network entails in a consolidated urban space.
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opportunity of installing a non-potable water main inside
one of them (Figure 2), enabling the supply of the
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Parque Eduardo VII garden).

Figure 2 - Location of the Monsanto-Santa Apolonia flood relief tunnel (yellow in the left image) and Alcantara WWTP
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Conclusions

There Is an entire chain of benefits associated with replacing the potable water presently used for irrigation and street cleaning in Lisbon by treated
wastewater. The specific energy consumption of the potable water supply in Lisbon averaged 1 kWh/m3 over the last years (ranging from 0.95 to 1.05).
Consequently, replacing the potable water used for irrigation and street cleaning alone would represent gross annual savings of 6.1x10° kWh. Despite the
decreasing trend of the specific emissions from electricity consumption (from over 500 gCO2eqg/kWh, in 2000, to 234 gCO2eg/kWh, in 2022), these energy
savings would still avoid the emission of 1 427 tonnes of green house gases.

Converting these gross savings into monetary terms, it is estimated that: i) the potable water is worth 11.285 million euros (1.85 €/m3 — water supplier); ii)
the energy represents 0.61 million euros (0.10 €/kWh — energy supplier); and iii) the green house gases are 114 thousand euros (80€/tonne CO2eq - EU
Emissions Trading System).
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