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Reuse of treated wastewater (TWW) for irrigation, and aquifer recharge is an approach to overcome increasing water 

scarcity in many regions of the world. However, TWW reuse can be associated with a risk of spreading contaminants such 

as antibiotics- that are present in the treatment plant’s effluent. The focus of this study; is to understand the transport of 

sub-inhibitory concentrations of antibiotics, antibiotic resistant bacteria and antibiotic resistance genes, in the subsurface. 

A process-based modelling approach is used to simulate the most important processes affecting bacterial abundances and 

antibiotic concentrations during soil passage. 

 

The reactive transport model can be broadly divided to include hydrodynamic (transport) and chemical/biological (reactive) 

processes that are possibly active when bacteria and antibiotics move through the subsurface. The model is implemented 

in R/Fortran using the 'rodeo' package [1]. The governing 1-dimensional partial differential equations (PDE) are solved by 

the Method-of-Lines approach.  

 

The model is non-dimensionalized, to achieve, a moderate reduction in the number of parameters. Information on the 

parameter values is obtained by fitting the model to data acquired in soil column experiments making use of FME [2].  

 

Knowledge of the parameters and the dimensionless numbers give insights into the relative importance of the process in 

the model. Based on this information the model is further simplified to include only the important (rate limiting) processes 

that occur during bacterial and antibiotic transport in the subsurface.   

 

Further scope of the project is aimed at conducting parameter estimation studies and sensitivity analysis to develop models 

that can simulate bacterial transport in the subsurface at larger scales. This will enable quantitative and qualitative risk 

assessment in the context of TWW reuse.  
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