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Coagulation-flocculation is widely applied in drinking water treatment to meet finished water 

quality objectives. However, increasing natural organic matter concentrations and variable source 

water quality associated with climate change and storm intensification has resulted in significant 

strain on conventional drinking water treatment processes. Jar testing is a critical bench-scale 

procedure utilized by many water treatment facilities across North America and can be used to 

optimize coagulation-flocculation treatment in terms of coagulant dosing, cost, and performance. 

This practice has seen little change since its early development and has remained a time and 

material intensive procedure. At the current state, jar testing has low data throughput, relies on 

end-point sampling, is manually intensive and can be prone to error. These limitations in 

combination with climate-driven changes in water quality present significant operational 

challenges.  

To address these challenges, our team has worked alongside MANTECH Inc., a Canadian-based 

supplier of automated water quality tools, to develop an automated, high-throughput jar testing 

system. This high-throughput design will allow for rapid selection of optimal treatment 

conditions by enabling a wide range of treatment conditions to be tested simultaneously. This 

innovative approach will automate many of the jar testing steps which are now performed 

manually and enable automated dosing and in-situ monitoring of key water quality parameters 

saving time, material, and reducing the influence of operator error. Here we will present the 

configuration of our initial prototype and the included water quality parameters for online 

monitoring. Additionally, preliminary data comparing the performance of the current jar testing 

method to our automated, high-throughput jar tester will be presented. This work will be of 

significant interest to water utilities globally as this device would enhance water treatment 

plant’s adaptability and resilience to the challenges arising from increasing water quality 

variability driven by climate change. 

 


