
CwMag – Call for Papers 

‘Trunk Mains Conditioning’ (TMC) refers to an intervention technique developed from the ‘Prediction of 
Discolouration in Distributions Systems (PODDS)’ (Boxall, Husband et al) research at the University of 
Sheffield. The technique involves increasing flow in large diameter mains in a controlled manner which 
results in increased shear stress on biofilm on the pipe walls. This increase in shear stress removes 
biofilm that has accumulated on the pipe walls over time as loose top layers are removed easily with the 
increased stress placed upon them in this new flow ‘condition’ state. 

Discolouration in water supply systems can originate from uncontrolled release of biofilm, of which pipe 
bursts, re-zoning of areas or change in usage case of consumers can be originating factors. To avoid this, 
data is analysed from various sources and a risk score is given to the trunk mains within a zone. TMC 
Interventions can then be planned to reduce the WQ risk to the network, reducing customer contacts, 
improving regulatory sample adherence, and improving disinfection residuals. One added benefit is that 
TMC is a non-invasive and cost-effective method as the networks are kept ‘live’ during works, unlike pipe 
‘scraping’ which is both invasive and disruptive to the wider network and consumers. This reduces capital 
expenditure and enables a more regular ‘maintenance’ regime for TMC to be put in place. 

Network Modelling is a valuable tool when designing TMC interventions as it allows a greater 
understanding of network characteristics and effect of altering existing flow conditions within a system. 
Typically, trunk mains feed between tanks and supply multiple DMAs along the way and interconnectivity 
between multiple trunk mains is commonplace. As a result, flows, velocities, pipe roughness & pipe 
characteristics can vary on each section of similar pipe diameter, material, and age. 

Qatium has proved helpful as it allows for analysis on mains from the desktop study that could only be 
completed through on-site data collection or through more detailed CW modelling (that adds value, but 
also cost to the works). It provides an easy visual representation of the network with flow and pressure 
throughout as the standard visual theme that aids the users understanding of network dynamics. Valve 
closures and demand spikes can be easily implemented to show the effects of the proposed cleaning 
technique on the network with near instantaneous feedback as to how the network will react to the 
changes proposed. 

One recent example proved quite complex with two large diameter mains feeding multiple DMAs, tank, 
pumps and PRVs with multiple cross connections between the mains. Metering was inconsistent on both 
mains, so simple analysis of flow and pressure was not possible. Optioneering the most effective method 
and sequence of works to ensure WQ risk was minimised but that ensured an effective ‘condition’ for 
each section of main in scope meant modelling the various scenarios in Qatium was the simplest and 
most cost-effective approach.  

This type of approach is how similar complex TMC projects will be analysed going forward, with Qatium 
being used as a tool to show how the network reacts, but also identify risks and opportunities to improve 
the design or whether more detailed CW modelling is needed to reduce risk or to aid understanding of the 
design proposals put forward. 


