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Antibiotic resistance mechanisms 
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Antibiotic Resistance Genes, or 
ARGs, are genes that encode 
proteins that protect microbes from 
the action of  antibiotic, either by 
facilitating their degradation or by 
counteracting their  mode of action. 

Measuring the levels of ARGs in a 
given sample allows estimating the 
degree of antibiotic resistance 
present in the corresponding 
bacterial  population. The 
dissemination of this resistance is 
predicted to become a major threat 
to the global human health in the 
next years by the WHO
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Artificial Aquifer set-up in 
WWTP Palamós (Girona, 
NE Spain)
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T1:T6 barriers filled with sand plus different proportions of other components (clay, compost, woodchips, zeolites, biochar, inorganic iron, MO)
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Conclusions

• Managed Aquifer Recharge (Soil Aquifer Treatment) may constitute a cost-effective alternative to power-
consuming tertiary wastewater treatments.

• Their efficiency on removing biological hazards, and particularly ARG loads, appears to match the state-of-the 
art current membrane and advanced-oxidation technologies.

• While their efficiency to remove recalcitrant pollutants and toxic effects (e.g., estrogenicity) seemed to be 
lower, they performed similarly to, or better than, other tertiary technologies. In any case, they represent a 
significant improvement over the  WWTP secondary effluent

• In addition, the system allows the direct replenishment of natural groundwater, rather to the simple increase 
in the surface water flow, therefore improving the status of the whole aquifer, and the recovery of river 
ecosystem services (which would further improve water quality). 
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