Ten challenges facing pipe
replacement contractors
And how to tackle them more effectively!
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Why this guide is needed
Much of the utilities infrastructure (gas and water), in most Western industrialised populations, is very old –
over 100 years in many cases – and needs repairing or replacing with modern pipe materials. Ageing water
infrastructure is causing a rise in leakage and places challenges on water companies to provide the best
quality drinking water. Similarly, for gas, the need to replace old metal pipes with modern materials is essential
to ensure supply is not interrupted by pipeline failures.

The UK perspective
In the United Kingdom, Ofwat, the water regulator, is challenging water companies & contractors to reduce
leakage, reduce customer disruption, improve water quality, protect the environment and manage costs to
consumers through use of innovation. Existing techniques to replace old service pipes are mainly impact
moling or open cut excavation, both of which have their limitations.
The North American perspective
In the United States and Canada, the major issue sits with contamination of drinking water supplies from
ageing lead pipes. These service pipes can be 8-10ft deep, meaning excavations, even for trenchless
technologies, are large. US homeowners are responsible for replacing pipes on their property and government
grants are available in some cities to help homeowners with cost. The average cost per replacement is $3,600.
Current options
In both markets, the prevailing technologies can be time-consuming, disruptive and expensive. Trenchless
techniques exist, such as moling, directional drilling and pipe bursting. Where these techniques are
unsuitable, unfavourable open cut excavation has to be employed. Utility strikes or damage are expensive
and highly disruptive, as well as being potentially very dangerous to operators

In this guide, we’ll discuss the biggest challenges facing service pipe replacement contractors and how to
tackle them effectively drawing on the latest methods.
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Summary

1. The scale of the pipe replacement
problem
The challenge
In the UK, utility companies are regulated by Ofwat (for water) and Ofgem (for gas). Regulators are
responsible for setting limits on pricing to consumers for supply, and regulate the way the utility
companies manage the infrastructure, ensuring adequate investment is made during specified
periods to maintain and improve supplies.
Renewing infrastructure is a key part of the utilities’ responsibilities, which includes renewing service
pipes. In the UK, it is estimated there are over 340,000kms of mains water pipes, and for every 10
metres on average there is a service pipe connecting a home or business to the mains supply. Over
3,000 million litres of water is leaked from the infrastructure each day. A proportion of service pipes
need to be replaced each year to manage supplies, reduce leakage, and maintain water quality.
In the United States, water quality has become a particular issue in recent years following the Flint
lead contamination saga. There are an estimated 7 million lead pipes connecting US homes to the
mains water supply. Assuming the average length of service pipe is 15metres, that means there is
105million metres of lead pipe (65k miles) that needs replacing at an estimated cost of over $1
trillion.
In the gas sector, particularly in the UK, gas service pipes were originally made of galvanised steel.
These are, however, prone to corrosion and eventually will fail causing dangerous gas leakage.
Ofgem in the UK has made replacement of all galvanised steel gas service pipes mandatory. Gas
Distribution Network companies, such as Cadent Gas, have replacement programmes planned for
years.
In the UK alone, there are estimated to be over 275,000 kms of gas mains, which is being replaced
at approximately 4,500 kms per year, and the network services over 23 million gas residential and
business customers.

Why does it need addressing?
Many older properties in the UK and North America (built before the 1970’s) had lead pipes supplying
water to each property. While many of these have been replaced over the years, a significant number
still remain. Lead has been proven harmful to human health, and children are especially susceptible.
Water companies use phosphate dosing at treatment works to coat the inside of the pipe to prevent
leaching, but phosphate is a finite resource and unsustainable. Therefore, to protect the public, and
improve water quality, water companies have been and continue to look to replace these ageing pipes.
In respect of galvanised iron gas service pipes, degradation over time will ultimately increase the risk
of pipes failing and gas leaks occurring.
If left unchecked?
Utility companies worldwide have to plan long into the future to continuously replace ageing
infrastructure. Left unmanaged, the problems caused by ageing pipes will accumulate. The need to
address the resulting issues will become more urgent, and to tackle the problem on a wider scale with
more urgency will require significantly more investment. This investment will be funded through higher
consumer bills.
Solution
Regulators enforce controls and pressure the utilities companies to use, for example, innovation, to
maintain and replace infrastructure faster and more safely, with less disruption, and without significant
increases in consumer’s bills. Pipe pulling technology offers utility companies ‘innovation’, as
mandated by the Regulator. It also offers reduced cost compared to other methods such as open cut
excavation.
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2. Cutting the time a repair takes
Securing scheduled access to repairing and replacing ageing pipework can be slow if it requires any
kind of road closure and open cut excavation. Using traditional methods can also have significant
impact on localised traffic flow and pedestrian access, slowing down whole communities and critical
access points at busy times of day, sometimes for many days in a row.
Why is the time factor important?
Understanding the total time cost of the project is critical – especially in terms of the ‘knock on effect’
to other factors.
Groundworks need to be prepared and heavy plant equipment brought in at specific times in order to
conduct the initial analysis, set about the repair or replacement and then make good the ground after
the pipework has been restored. The actual time spent on repairing or replacing a pipe can often be a
small part of the overall project timeline.
If left unchecked?
Taking into account who the customer is, where the pipework is situated and the impact of a lengthy
replacement project on the surrounding area, may well lead contractors to consider other approaches
to the project.
Solution

Pipe pulling technology can dramatically reduce the time incurred at the set up and break down of the
project. As no trenches are required, there is very little digging work required at the outset or
groundwork required to make the location good once again, potentially reducing the time onsite by
over 60%.
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3. Reducing the risk of utility strike
Utilities buried underground are susceptible to being damaged during excavation work. This may be damage from
mechanical digging with an excavator or manual digging by a contractor. Utilities can be located very close together
under a pedestrian walkway or a road.
In the case of moling, open cut excavation and directional drilling, it is usual practice to excavate a new channel or
pathway for the new service, while leaving the old pipe in situ. Therefore, in creating a new route for the new
installation, there is an increased risk of hitting another utility in the vicinity.
Why is this a consideration?
Avoiding utility strikes is important as it ensures that operators and local residents are kept safe. Hitting and
damaging other utilities, such as gas, HV power and LV power can be very dangerous. It could also be very
disruptive to local residents (a loss of utility), very expensive and time consuming to repair or replace, require
specialist from other utility to repair, and mean more time on the job for busy contractor crews.
If left unchecked?
To minimize risk of utility strike, contractors and utilities companies are already minimizing the use of techniques that
have a high risk of utility strikes. For example, non-directional moling is a technique that cannot be used when other
utilities are in close proximity in case the mole veers off course and strikes another utility pipe.
Costs will inevitably increase as companies become more risk averse to utility strikes. Jobs will take longer as
contractors seek to locate the positioning of adjacent utilities and implement methods to avoid strikes.
Solution
Pipe pulling technology minimises the risk of utility strikes as it extracts an existing pipe and then tows the new pipe
in along the bore hole created by the extracted pipe. There is less risk of striking another utility as the pathway is
already in existence from the old pipe position.
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4. Minimising disruption to homeowners
Replacing or repairing pipework underground by any method will create some form of damage to the
ground surface. In relation to a homeowners’ property, the pipe may have to be laid under a
driveway, path or garden, under trees and other vegetation, or beneath structures (e.g walls,
extensions, etc).
Why is this important?
This damages the surface ground which has to be reinstated to it’s original condition. This can be
extremely difficult to achieve and sometimes may be very expensive (for example, replacing part of
an imprinted concrete driveway). Homeowners tend to be very protective of their property and
therefore dislike the levels of disruption caused in replacing underground services.

If left unchecked?
Although the work will need doing, fewer homeowners will authorise water and gas companies to
replace their pipework. Leaks will go unrepaired and water quality may deteriorate. Costs to replace
pipework under homeowners’ land will continue to increase, as works will only be commissioned
when it becomes critical.
Solution
Pipe pulling minimises the size of excavation necessary on homeowners’ land. Where pulling is done
from external pavement or road, the excavation on the homeowners’ property can be as small as an
A3 sheet of paper. As we highlighted in the point about time, this has the added benefit of reducing
reinstatement costs, and causes less disruption and emotional distress to homeowner.
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5. Reducing disruption to neighbours
and the public
During replacement of mains water or gas pipes, which typically run along one side of a carriageway, the road has to
be closed on one side to excavate the old mains pipe and install a new mains pipe. The service connections to each
property served by the new mains may have to be re-installed as well.
To keep traffic moving, even through temporary traffic management systems, one side of the road is usually required
to be kept open. Therefore, one side is closed for a period to replace the mains, which is then reinstated to allow
traffic to pass, while the other side is then closed to replace the services from the mains to properties on the far side
of the road.
Why does this matter?
Partial road closures can last several days and are highly disruptive to local traffic movement. Large excavations,
across or along carriageways, bring large plant moving equipment to residential streets to help remove extracted
material away from the site and return reprocessed material for backfilling. Large excavators, concrete/tarmac and
pneumatic drills/peckers that are used to break up the concrete, tarmac surface are also required. All this plant
equipment creates additional noise, dust, pollution, parking restrictions for residents and wider traffic flow issues.
If left unchecked?
A huge amount of ill-will could be directed towards the contractor by the homeowner because of the increased
delays caused by the works. There is a traffic management cost, and a risk of fines from local authorities if projects
over-run. There may also be lane rental charges introduced in high congestion areas due to inaccessible roads.
Regulators are challenging utility companies to improve customer satisfaction ratings, and so lengthy, disruptive
traffic restrictions are only going to exacerbate the problems.
Solution
Pipe pulling technology requires only two smaller excavations (often hand dug) on each side of the carriageway to extract
and replace the pipe. Reinstatement is minimized. Plant equipment movement is minimized. Noise pollution is reduced.
Partial road closures can be reduced in time, with only one side needs to be closed to replace the mains.

Ten challenges facing pipe replacement contractors
www.kobusservices.com

6. Mitigating safety concerns to
contractor crew and general public
High levels of health and safety are required when transforming public outdoor spaces into potentially
dangerous sites. Sites that are erected to effect the transformation of a residential utility pipe have to
be efficiently and effectively created and managed to ensure there is no risk to contractor, homeowner
or a member of the public.
Why is this a consideration?
With open holes, pipework and other debris and heavy machinery in situ for days in a public place, the
risks to all stakeholders are potentially huge. The last thing a contractor needs is an injured employee
that may delay or disrupt the project, or an injured homeowner or member of the public mounting an
expensive personal injury lawsuit.
If left unchecked?
It is calculated that project costs will inevitably increase as companies become wary of utility strikes
and other injury risks. Contractors may cut corners to get jobs completed quicker or even on-time but
they risk injury, death, significant financial reparation plus potential incarceration if found guilty of failing
to meet their health and safety obligations on a site.
Solution
Pipe pulling technology minimises the risk of utility strikes as it uses small holes. Less digging means
less equipment and generally less potential hazards, on a site that completes its project quicker than
other approaches.
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7. Ensuring faster reinstatement of
property
Replacing underground pipes requires some form of excavation. In the UK, it is estimated there
are over 4 million excavations dug each year in the management of essential utilities. The
extent of excavation depends on the method being employed. Open cut excavation involves
digging a trench the full length of the pipe being replaced or renewed. Impact moling and pipe
pulling require relatively small excavations at each end of the pipe being replaced, thereby
reducing the cost of the backfill materials and reinstatement of the surface.
The cost of backfilling the excavations and reinstatement of the ground surface can be
expensive. If this is a road crossing, there are regulations about the type of materials that must
be used for the backfill and the reinstatement. On private property, the ground needs to be left
in a state as closely matching the original condition as possible. Utility companies and
contractors regularly receive complaints from homeowners that the reinstatement is not
considered adequate and further remedial work is required or compensation paid.

If left unchecked?
Costs and resources will continue to escalate. Local authorities are becoming increasingly particular
about the quality of reinstatement condition. For example, poor reinstatement in pathways can lead
to compensation claims from members of the public who trip and fall on a poorly re-laid surface.
Solution

Traditional ‘trenchless technologies’, like pipe pulling, are defined as technologies that minimise the
need for large excavations.
Pipe pulling can reduce the excavation to a hole not much bigger than an A3 sheet of paper
(dependent on location and depth of service), so at least any mismatch is kept to a relatively small
area.

Why is this important?
Backfilling and reinstatement are essential but non-value adding activities to the replacement of
the service. Minimising the costs are therefore a high priority for contractors and utility
companies.

Pipe pulling only requires two small excavations either side of a road. The excavation size is
generally governed by the size required to expose the existing pipe and disconnect/reconnect the
service rather than the size required to position the puller which typically only requires a
400x400mm square hole.

The cost of reinstatement can be a significant proportion of the overall cost of the job. It is
labour intensive, often requiring a second crew to visit the site after the main works have been
completed.
On a homeowners’ property, the reinstatement is perhaps more problematic. Matching existing
driveways and paths for certain materials e.g. tarmac and concrete imprinted driveways is
difficult if not impossible. Reducing the extent of any excavation on homeowners’ property is
seen as a definite positive.
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8. Optimising working ground conditions
Moling, the trenchless technique of choice for most contractors when replacing service pipes, can
be difficult to use in certain ground conditions. For example, in very soft ground, the weight of the
‘mole’ itself can cause it to sink as it burrows through the ground as there is insufficient support
from the ground, or the ground cannot provide enough resistance for the action of the mole to
advance forwards. In very hard rocky ground, the mole can be diverted off course by rocks. On
severe inclines, especially over longer distances, moling success depends more heavily on
operator skill at starting the mole at the right angle to appear in the receiving pit.
Why does this matter?
Moling is non-directional, which means it cannot be steered. Moling relies on the skill of the
operator to line it up correctly to the receiving pit, as once it is in the ground it’s course cannot be
altered. If the ground is very soft, there may be insufficient resistance from the ground for the
pneumatic ramming effect of the mole to advance forwards. Because of these factors, often open
cut excavation is selected despite the additional time and expense it creates.
If left unchecked?
In the event the mole is knocked off course, then there is a risk of ‘losing the mole’ or spending
considerable extra time digging the mole out if it can be located, or ‘backing’ it out of the ground.
There is also a risk that the mole may hit another utility pipe, or damage property by moving off its
intended course. All of these scenarios add time and cost to any site project.
Solution
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Pipe pulling methods use the existing pathway of the old pipe to tow the new pipe in and through.
Therefore, the relative hard or softness of a ground condition has less overall impact on pipe
pulling approaches. Pipe pulling can be adopted in very soft ground, rocky ground and on
inclines, thereby offering an alternative to open cut excavation when moling is less effective.

9. Maximising through life cost
Running a pipe repair and replacement business can be expensive. It is important that
contractors invest in the right equipment and understand the through life costs. At the top end,
directional drills will cost upwards of £100,000 ($140,000). Being able to operate a sustainable
and growing pipe repair business means building to a position when you may have several
crews out on the road every day of the week.

If left unchecked?

Why is through life cost important?

Solution

Capital plant equipment is a significant but necessary outlay and financial burden on
contractors and utility companies. Payback is important. Increasingly companies are looking at
whole of life costs of equipment. It goes beyond the initial purchase price and looks at things
such as

Pipe pullers, like the Kobus KPP300 are relatively inexpensive in capital equipment terms,
costing around £25,000 - £30,000 – similar to a mini-excavator. Pipe pulling systems do require
new consumables on each pipe replacement, however, maintenance costs are kept to a
minimum by the design being largely maintenance free.



How much does it cost to purchase or lease?



What is the annual cost of maintenance?



What is the expected lifespan of equipment?



What is the replacement cost?



What is the cost of spares and accessories?

Running a pipe repair and replacement business is going to get considerably more expensive if
you are using drilling techniques that require more equipment, more set up and reinstatement
time.

Compared to open cut excavation, pipe pullers can save around £1,000 - £1,500 per
replacement when taking into account the reduction in time, resource, traffic management and
reinstatement. That means they can payback in as little as six months and can keep on paying
back for at least five years.

Ten challenges facing pipe replacement contractors
www.kobusservices.com

10. Recovering old pipework and
reducing contamination
In UK, the Environment Agency issue Regulatory Position Statements (RPS) which must be
adhered to when dealing with decommissioned pipes (RPS 8). Decommissioned pipes are
considered environmental waste if left in the ground unless certain procedures are followed:




Your activity meets the description set out in this RPS
You comply with the conditions set out in this RPS
Your activity does not (and is not likely to) cause environmental pollution or harm human
health.

This environmental also has a scrap value if recovered for recycling which reduces costs.
Why this is important?
Decommissioned pipes are a potential source of contamination to the surrounding ground, and in
the long term to the water table, as well as contributing to environmental pollution. This could be
in the form of metal pipe corrosion or lead contamination from the lead pipe.

Solution
Pipe pulling removes the old pipework from the ground thereby eliminating the potential
environmental pollution, as well as enabling the recycling and scrap value recovery of the old
pipe.
Decommissioning of old pipes would not then be bound by the RPS8 rules.
In the United States, it is estimated there are around 7 million lead pipes, totalling 65,000 miles
of lead. If the average size of lead pipe is ¾” (internal bore), this has a specification of ¾” 11lbs
lead pipe. One foot of lead pipe weighs 11 lbs or 5 kgs and is 15 metres in length, this equates
to an astronomical 3.8billion lbs of lead (1.72 million tonnes). The average scrap value of lead is
approx. US$ 0.75 per lbs (£1,350 per tonne). Therefore, potential scrap value of lead pipe in US
is $2.5 - 3bn.
Do we want to leave this in the ground to pollute the environment when it is worth almost
US$3bn in scrap value alone?

If RPS guidelines are not followed, the Environment Agency has the authority to take action
against a company responsible for the pipework and the company responsible for its safe
decommissioning.
If left unchecked?
The environmental pollution aspect is significant and leaving them in the ground also undoes the
good work of taking faulty, under-performing or dangerous pipes out of commission.
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Summary
Pipe pulling offers another alternative technique to open cut excavation and
reduces customer disruption, reduces traffic disruption, minimizes
reinstatement costs, removes decommissioned pipes from the ground,
minimizes the risk of utility strikes, creates less damage to homeowners’
property and reduces time compared to open cut excavation.
Pipe pulling helps utility companies achieve goals set by regulators –
reduced leakage, less customer disruption, reduced cost, H&S for operators,
better environmentally compared to other techniques.

Pipe pulling helps contractors deliver more cost effectively, and reduce risk
to their staff, and satisfies utility company goals thereby putting themselves
in better competitive position to secure further contracts.
Pipe pulling helps consumers, homeowners, local residents and road users,
by minimizing disruption, completing work faster, less traffic congestion, less
damage to homeowners’ property and less noise pollution.
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To find out more about how you can take advantage
of pipe pulling technology, get in touch.
Telephone: +44 1827 338855
Email:
info@kobusservices.com
Website:
https://kobuspipepuller.com/
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