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Abstract Title: Role of Ozone in Agricultural Water Reuse Applications 

Abstract: Globally, agriculture is the major fresh water consumer (~70%). Increased urbanization and 

population growth is putting additional strain on agriculture to meet growing food demands, which 

consequently leads to additional strain on the water supply. Recycled water is considered a viable 

alternative water source for agriculture, with existing applications in Israel and California, among others. 

Depending on the level of wastewater treatment, recycled water has the potential to be nutrient rich in 

comparison with freshwater, thereby reducing fertilizer requirements. However, recycled water contains 

trace organic compounds (TOrCs), such as pharmaceuticals and endocrine disrupting compounds, and is 

known to be a reservoir of antibiotic resistance, including both intracellular and extracellular antibiotic 

resistance genes (ARGs). Some TOrCs and ARGs are attenuated during secondary and tertiary wastewater 

treatment, but treated wastewater will generally contain residual TOrCs and ARGs due to incomplete 

removal or general recalcitrance toward conventional wastewater treatment. Therefore, plants irrigated 

with recycled water may uptake these constituents and lead to increased human exposure unless 

additional mitigation measures are implemented. One promising option is the use of ozonation, which 

has been shown to achieve significant attenuation of a wide variety of TOrCs (e.g., carbamazepine, 

trimethoprim, atenolol, and meprobamate) that generally persist through conventional wastewater 

treatment. Advanced treatment of recycled water with ozone may reduce human exposure to 

wastewater-derived TOrCs that would otherwise accumulate in the edible portion of certain crops. This 

research demonstrates the impact of advanced wastewater treatment, specifically with ultrafiltration (UF) 

and ozonation, on plant uptake of a suite of target compounds and ARGs. Tomato and spinach plants were 

grown in greenhouse soil pots and were irrigated with UF filtrate and ozonated UF filtrate from a full-scale 

wastewater treatment plant, in addition to recycled water spiked with target compounds as a positive 

control and tap water as a negative control. The roots, leaves, fruit, soil, and water samples were then 

analyzed for a range of TOrCs and ARGs. This presentation will summarize the results of two growth cycles 

and will provide a preliminary characterization of the potential role of ozonation in water reuse for 

agricultural applications. 

 

 


