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Abstract Title: Quantifying the Impact of Ozone on Biofiltration Using Enzyme Activity 

Abstract: Previous studies have shown that ozone and biofiltration can be combined to provide effective 

removal of organics, disinfection by-product (DBP) precursors and taste and odour causing compounds 

(methylisoborneol [MIB] and geosmin). However, direct monitoring of these water quality parameters is 

often expensive and time consuming. In an effort to more efficiently control and optimize system 

performance, enzyme activity has been proposed as an alternative biofiltration monitoring technique for 

biofilters with or without pre-ozonation. Recent studies have shown correlations between enzyme activity 

and biofiltration performance; however, these relationships in systems with pre-ozonation have not been 

elucidated.    

 This pilot-scale study evaluated the relationship between enzyme activity, organics reduction 

(dissolved organic carbon, and fluorescence excitation emission matrices (FEEM)), removal of DBP 

precursors (trihalomethanes [THMs] and haloacetic acids [HAAs]) and nutrient uptake (phosphorus and 

nitrogen) by biofilters with or without pre-oxidation at the Peterborough Water Treatment Plant (Ontario, 

Canada). Biomass was characterized by adenosine triphosphate (ATP) and a suite of 8 enzyme activity 

assays (esterase, phosphatase, polyphenoloxidase, chitinase, xylosidase, α-glucosidase, cellobiohydrolase 

and β-N-acetyl-glucosaminidase). 

 The results of this study showed increased removal of organics, DBP precursors and nutrients 

associated with pre-oxidation. Increased biomass density (as measured by ATP) was observed in the top 

25% of the filter; biomass density decreased through the depth of the filter, likely as a result of decreased 

bioavailable nutrients. Similar trends were observed with respect to enzyme activity, particularly for 

esterase, polyphenoloxidase and phosphatase. Relationships between enzyme activity and water quality 

(organics and nutrient reduction) were observed to be treatment specific. Based on these results, there 

is potential for enzyme activity to be used for optimization of biofiltration systems, with or without ozone. 

 


