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Abstract

The use of recycled glass as a substrate for constructed wetlands was assessed through two studies.
The first study examined the dissipation of atenolol, carbamazepine, and sulfamethoxazole in
mesocosm-modeled wetlands using glass or limestone gravel as substrates, with or without cattails
(Typha spp.). Following pseudo-first-order kinetics, atenolol dissipated the fastest from the water surface
of the mesocosms (t1/2~1 day), followed by sulfamethoxazole (t1/2~14 days), and carbamazepine
(t1/2~48 days), with no significant differences across treatments. Increased half-lives were observed at
greater depth, likely due to light screening. A Monte Carlo sensitivity analysis diagnosed sunlight
absorption rates and second-order hydroxyl-mediated indirect photolysis rates to be the main sources of
uncertainty in our dissipation rate estimates, compared to our observed rates. The second study
examined in situ pharmaceutical removal in tertiary pilot-scale subsurface filters made of crushed
recycled glass or sand in a wastewater treatment facility in Manitoba, Canada. Glass and sand showed
no significant differences for pharmaceutical removals; atenolol and metoprolol were removed below
limits of detection, while carbamazepine and sulfamethoxazole persisted over a retention time of 24 h.
Overall, recycled glass performed similarly to traditional substrates for wetland-based wastewater
treatment.
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