
1 INTRODUCTION 

Distribution of water for human consumption free of pathogens is a chief concern of water sup-
pliers. Chlorination is a current treatment practice to achieve this goal by destroying those or-
ganisms and preventing waterborne contamination. The most widely used disinfectant is chlo-
rine, either in its gaseous form or as a hypochlorite compound. The maintenance of a residual 
quantity of chlorine throughout the system, in order to ensure the microbiological safety of dis-
tributed water, is current practice in many countries worldwide. The purpose of this chlorine re-
sidual is the prevention of regrowth of micro-organisms that have eluded treatment or entered 
the distribution system due to external contamination caused by pipe failure, maintenance 
works, intrusions driven by negative pressures, entry of animals or contaminants in tanks, etc.. 

However, the residual chlorine concentration added to the treated water at the entrance of a 
distribution system gradually lowers as the chlorine reacts in the bulk phase of the water flow-
ing in the system, and at the wall interface of pipes and tanks. Decay may lead to the total dis-
appearance of the disinfectant, thus increasing the probability of microbiological contamination. 
This issue becomes more relevant in network zones with high travel times, such as network ends 
with low consumption. 

The study of all these changes in water quality can clearly benefit from the use of computer-
based mathematical models. The use of such water quality models requires rigorous calibration 
of the underlying hydraulic model and an accurate determination of the kinetics of the modelled 
constituent (if non-conservative, as is the case with chlorine) by means of field and laboratory 
studies, using the same water that flows in the system.  

This paper discusses practical conditions for the application of first order/parallel first order 
models to the kinetics of chlorine when modelling water supply systems. The analysis is based 
on the study of the influence of several water quality characteristics such as temperature, chlo-
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ABSTRACT: The maintenance of a residual quantity of a disinfectant such as chlorine through-
out the system, in order to ensure the safety of distributed water is current practice in many 
countries. Chlorine added at the water treatment plant decays as it travels to the consumer tap, 
due to reactions in the bulk of the flow and at pipe walls. The classic kinetic model used to de-
scribe chlorine bulk reactions in most water quality modelling software packages is a first order 
decay model. In practice, other models provide considerably better fits in laboratory decay tests.  
Therefore, when the first order model is preferred to other models for simulation purposes, it is 
important to evaluate the magnitude of the associated errors. This paper discusses practical con-
ditions for the application of first order/parallel first order models, based on the study of the in-
fluence of several water quality parameters (temperature, initial chlorine dosage, organic matter 
and iron content) on chlorine decay. Laboratory decay tests were carried out using groundwater 
and the performance of five kinetic models for describing bulk decay has also been assessed. 




