
Managing and reducing the risks of discolouration in water networks is a key priority for water 
companies. Eric Hutchison, Regional Director and Michael Conaboy, Operations Manager, 
discuss an innovative approach to cleaning water networks developed by RPS.

Innovative Approach to Customer 
Service 

The industry drive to reduce bills, improve 
customer service, be more resilient and 
accelerate innovation are key drivers in our 
response to improving water quality. Our 
innovative approach to network cleaning 
improves customer service, resilience and 
reduces cost. 

The traditional approach to reducing water 
network discolouration complaints has 
been through conventional mains cleaning 
and rehabilitation techniques including 
relining, swabbing, scouring, pigging and 
jetting. 

Over the past 5 years, RPS has been working 
closely with its clients to develop innovative 
maintenance techniques to reduce network 
discolouration. This has been achieved 
by working across the full project cycle 
from investigation and design, through to 
planning and delivery. As a result, we are 
providing cost effective solutions that allow 
benefits to be delivered more quickly with 
minimal customer disruption, reduced 
environmental impact and lower costs. 

Why clean the water network? 

It is well understood that over time, 
sediments, biofilms and other materials 
accumulate on pipe walls throughout 
the water network. Under normal flow 
conditions, these materials remain attached 
to the pipe walls. When the flow exceeds 
normal operating conditions, such as 
increased customer demand or bursts, the 
increase in sheer stress can cause the top 

layer of material to be removed, suspended 
and transported downstream where it 
can cause discolouration, water quality 
complaints and failures. This has been 
identified as the cause of a significant 
percentage of water quality complaints.

Why look at alternative mains  
cleaning techniques?

Conventional mains cleaning techniques 
have proven successful at removing 
accumulated material, however they are 
expensive, require excavation and insertion 
of materials into the distribution network 
and can cause significant disruption to 
customers. Timescales to design, plan and 
deliver these techniques can be lengthy, 
resulting in customers experiencing 
discolouration for extended periods of time.

There is also evidence that material can 
begin to accumulate and/or biofilm will 
grow onto cleaned pipes. We are improving 
our understanding of mains cleaning return 
frequencies and targeting specific problem 
areas to move towards a more pro-active 
cleaning approach, reducing discolouration 
risk before customers experience issues.

Working collaboratively with our clients, 
suppliers and industry experts from the 
University of Sheffield, we have investigated 
and developed an alternative mains 
cleaning approach with the aim of providing: 

 · More cost-effective solutions. 

 · Quicker resolution of customer issues.

 · Less invasive solutions, reducing 
disruption to customers during delivery.

 · Evidence to confirm the need and to 
understand the results and benefits 
when delivered.

 · Repeatable solutions, should  
they be required.

There are two innovative mains cleaning 
techniques that RPS has been developing 
and delivering with our clients:

Uni-Directional Flushing (UDF)

 · Developed from conventional mains 
flushing, uni-directional flushing is 
recognised as a more targeted and 
effective method of cleaning distribution 
networks up to 8” in diameter. 

 · UDF requires a design and hydraulic 
assessment to be undertaken in advance 
so that sections of the distribution 
network can be isolated to optimise 
cleaning. 

 · Valves are operated to create isolated 
sections of mains and hydrants opened 
to discharge predetermined flows 
from the network moving clean water 
downstream. 

 · This isolation allows increased flows to 
remove material accumulations from 
the pipe walls and ensures material is 
discharged and not transferred to other 
areas of the network.

Trunk Mains Conditioning (TMC)

 · Trunk Mains Conditioning is a relatively 
new cleaning technique developed 
from Prediction of Discolouration in 
Distribution Systems
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(PODDS) research at the University of 
Sheffield, similar to uni-directional flushing 
but suitable for larger diameter mains. 

 · TMC is non-invasive and uses the water 
within the network to increase sheer 
stress to remove accumulated material 
on the pipe wall. 

 · TMC requires the flow in a pipe to be 
increased incrementally using a stand 
pipe or existing asset such as a service 
reservoir. 

 · The flow is increased incrementally 
during peak demand while monitoring 
turbidity. 

 · This increased flow creates an increase in 
sheer stress and can remove the surface 
accumulations from pipe walls. 

 · Real time turbidity monitors are 
installed and allow close control of 
material removed, reducing the risk of 
discoloration if the material is  
transferred downstream.

For both techniques, detailed processes 
have been developed to investigate needs, 
identify the most appropriate option, 
design solutions and plan and deliver the 
cleaning intervention. There has been a 
process of continual improvement, with 
close collaboration with client stakeholders, 
suppliers and industry experts to agree our 
approach and optimise design and delivery 
processes. 

As an example, we are currently 
undertaking chlorine dissipation studies 
to better understand decay rates over 
different ground types to mitigate risks to 
the environment. This will allow a risk-based 
approach to be taken to the dechlorination 
of discharged water, and potentially reduce 
the costs associated with dechlorination 
techniques.

A Strategy to Operations approach 

RPS has a blend of technical consultancy 
and field-services staff which enable us 
to support our clients through a unique 
“strategy to operations” approach. We 
have employed this approach not only in 
delivering the cleaning interventions but 
across the full project lifecycle. RPS site 
engineers have supported our design and 
planning teams through water quality 
sampling investigations and surveys to 
understand asset operability, discharge 
risks, traffic management needs and 
enabling work requirements. 

Electronic data capture and analysis 
processes have been implemented, 
improving the quality and consistency of 
the information captured, and allowing an 
efficient transfer of data between site and 
office-based teams. 

This also supports an important aspect 
of the work undertaken; the capture 
and analysis of water quality data both 
during and after cleaning including flow, 
pressure, turbidity, free and total chlorine 
residual and colour grading. This allows the 
effectiveness of cleaning to be understood 
and subsequent actions or process 
improvements identified.

Delivering Benefits 

Over the last 5 years, over 20,000km of 
mains cleaning has been delivered by RPS 
for our clients, including over 500km of 
trunk mains conditioning. We have proven 
that when designed and delivered to the 
correct standards, these provide  
low cost and high value solutions to  
remove accumulations from the 
distribution network. 

Significant reductions in customer contacts 
have been achieved and discolouration 
risks mitigated at costs of less than 10% of 
conventional techniques.

These techniques have also provided a 
much quicker delivery route to clean mains 
and reduce the risk of discoloured supplies, 
whether through planned works or reacting 
to emerging problems. An average sized 
DMA or zone can be cleaned within 1-2 
weeks, in some cases working at night to 
minimise customer impact.

The Future 

As we look to the future, we are continuing 
to work in a collaborative manner with our 
clients to meet their needs. RPS has been at 
the forefront in developing and delivering 
uni-directional flushing and trunk mains 
conditioning projects for over 5 years but 
there is still much to do.

We are creating a mains cleaning centre 
of excellence to allow best practice to be 
shared across our teams and clients and act 
as a focal point for further improvements 
and initiatives including the development 
of digital tools to streamline our processes. 
We are also improving our understanding 
of mains cleaning return frequencies and 
targeting specific problem areas and mains 
to move towards a more pro-active cleaning 
approach, reducing discolouration risk 
before customers experience issues.

We are challenging ourselves to continually 
improve and innovate. Water companies 
have demanding customer service targets, 
and through the development of more 
effective and efficient end-to-end mains 
cleaning approaches, RPS is determined to 
support them to achieve these


