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BUILDING ENGINEER FEATURE: LAND AND RESOURCES
HOW PIPELINES CAN PLAY A KEY ROLE IN MAKING CONSTRUCTION PROJECTS
EFFECTIVE AND SUSTAINABLE
By Richard Eddy, BPF Pipes Group

Everyone involved in construction is seeking better ways to make projects more
sustainable, while at the same time ensuring they are still effective and efficient. As part of
its commitment to finding sustainable and practical solutions for the construction sector,
the BPF Pipes Group develops guidance on pipes and fittings for drains and sewers and
water supply applications, including installation in brownfield sites and, most recently, for
the correct choice of recycled aggregates.

Recycled bedding for drains and sewers
The latest guidance provides clear information on using responsibly recycled aggregates for
sustainable construction projects, including drains and sewers in small to medium-sized
development sites. The BPF Pipes Group is keen to support the house building industry in
offering sustainable solutions to managing the risk of using aggregates from waste. The
new guidance recommends that recycled aggregates are always sourced from producers
who are able to demonstrate that their products comply with both BS EN 13242 and the
WRAP/Environment Agency Quality Protocol for the production of aggregates from inert
waste.

By selecting processed recycled aggregates, developers can further promote the circular
construction economy, without compromising the performance of below ground pipes, as
maintaining high quality installation standards remains vitally important.

Below ground flexible drain and sewer pipes are typically installed with a granular bed and
surround material. Granular material is often referred to as ‘aggregate’ in the wider
construction industry. When installed following industry best practice, it can provide long-
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term continuous structural support along the entire pipe length without causing any
damage to the pipe. Coarse aggregate should always be selected in a size or grade
appropriate for the pipe diameter being laid.

There have been two key considerations to clarify when selecting recycled aggregates: the
environmental suitability of the material when used below ground and its engineering
suitability in providing continuous structural support to a pipe. The UK highways and water
industries have different requirements, and the BPF Pipes Group guidance helps explain it,
along with a useful check list. There is also a technical annex on using BS EN 13642 to help
developers select the correct aggregates.

The Mineral Products Association estimates that, of a total of 120 million tonnes of
demolition and excavation waste typically produced annually by UK construction activities,
51 million tonnes of non-hazardous waste is recycled as aggregate, a figure that is steadily
rising. Recycled and secondary materials accounted for 29 per cent of total aggregate
supply in the UK in 2016. So, for the smaller housebuilders and developers, correctly
sourced recycled aggregates conforming to European aggregate standards and national
specifications can make a key contribution to total aggregates demand and use.

Designing drains and sewers for brownfield sites
Plastic drain and sewer pipes and inspection chambers have been widely used in
construction for many years in the UK and are suitable for all greenfield, as well as most
brownfield, sites.

Currently it is estimated that over 70 per cent of new housing is built on brownfield sites
and this is set to increase. The BPF Pipes Group has therefore also issued guidance on the
use of plastic pipes in brownfield sites to support drainage designers and housing
developers.

The guidance includes a flow diagram, setting out the steps needed to consider the effect
of contaminants on ingress to drains and sewers. Plastic pipes can be used for previously
developed sites where the appropriate remediation measures have been taken to protect
human health from direct contact with the soil and to protect the quality of wastewater
entering the drainage system.
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A second flow diagram guides the reader in the selection of pipe material. Plastic pipes for
drains and sewers are manufactured from unplasticised polyvinylchloride (PVC-U),
polypropylene (PP) and polyethylene (PE). These materials are naturally resistant to
inorganic compounds such as acids, alkalis, sulphides, chlorides, sulphates and cyanide.
Their properties are not affected by the presence of metals in the soil. Where organic
compounds are present in the soil, guidance is given on the type and level of contaminants
which could affect the use of plastic pipes for drains and sewers. Even where high levels of
organic contamination are a legacy of the former site use, amendment of the remediation
plan before work commences to remove the source of the contaminant or the pathway to
the pipework may often allow plastics pipes to continue as the material of choice.

The provision of clear guidance to help those developing brownfield sites means asset
owners can be reassured that waste water systems on such sites can be correctly installed
first time.

Security of water supply for brownfield sites
The BPF Pipes Group was pleased to support Water UK in the recent updating of its
specification (WIS 4-32-11) for fittings for small diameter polyethylene (PE) pipes.

This 3rd edition creates one specification, covering the assessment of fittings from 20 mm
through to 63 mm for PE pressure pipes manufactured to BS EN 12201-2 and for PE
pressure pipes with an aluminium barrier layer manufactured to BS 8588.

Since its inception in 1990, WIS 4-32-11 has guaranteed through a combination of short and
long-term testing, that fittings for PE pipes can be shown to be fully resistant to the
operating conditions in the pipeline. Short and long-term pressure testing is now
consistent with BS EN 12201-2 for PE pipes.

Testing for other properties, such as pipe performance during bending, resistance to low
pressure vacuums caused by sudden shutdowns of the pipeline, resistance of pull-out of
the pipe from the fitting due to temperature changes in the pipe wall, or creep over the
lifetime of the pipe, have all been aligned to current international standards (ISO).
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Since it replaced WIS 4-32-19 in February 2017, BS 8588 has become the industry standard
for polyethylene piping systems with an aluminium layer. It confirms through testing, that
a pipe and fitting in combination successfully act as a barrier to organic contaminants,
ensuring concentrations remain below a threshold to protect drinking water quality. To
safeguard the longevity of the system and the ongoing protection of the water supply, both
pipe and fitting need to be mechanically sound and together capable of delivering a leaktight system over the product lifetime. BS 8588 calls upon fittings for use with barrier pipe
to be tested to WIS 4-32-11, but until this 3rd edition of the specification, the testing had
not corresponded with this pipe.

The collaboration between the BPF Pipes Group and water companies, together with the
wider consultation accompanying the release of all water industry specifications, means
that this third edition of WIS 4-32-11 provides specifiers with confidence in the lifetime
reliability of fittings for use with small diameter polyethylene pipes.

The BPF Pipes Group strongly encourages those specifying these types of pipes and fittings
to check that permeation testing under BS 8588 has been carried out to the actual pipe and
fitting combination being offered, and to check that mechanical performance has been fully
assessed to WIS 4-32-11 using the fittings and barrier pipe for which they are being offered.
Purchasing from a member of the BPF Pipes Group will ensure confidence in the whole
system.

How plastic pipes can contribute more to sustainability and the circular economy
In fact, plastic pipes have transformed our utility networks, meaning that today waste
water is transported safely and securely, and in much greater quantities than in times gone
by. In today’s civil engineering and building environments, plastics have become an
essential part of our drainage and sewerage systems.

Drains and sewers made from plastic contribute significantly to sustainable development in
the utility and civils sector, with low impact during both manufacturing and whole life,
through minimal waste, recycling capabilities and built-in robustness, designed to last many
decades.
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Plastic drains and sewers contribute to the circular economy. How? Firstly by ensuring
plastic pipes are fit for purpose through the availability of good quality standards and
testing, the choice of product can be optimised for the application. Secondly, by reducing
plastic waste at source. Plastic pipe manufacturers already do this, with highly efficient
manufacturing operations that minimise waste and re-integrate off-cuts into the process.
Finally, there are good product standards in place and, with modern engineered materials
these are being developed to encourage an even wider use of recycled plastics.

There is a great deal of plastic consumer waste that can now be made into plastic pipes: for
example, for cable ducting, drainage and stormwater management applications. The
renewed global focus on plastic waste and what to do with it creates some potentially
viable opportunities to make plastic pipes and systems truly part of the circular economy.

Highways organisations are actively using recycled plastics for road stormwater drainage,
working with manufacturers of plastic pipes in several forward-thinking projects.
Certification has been achieved through British Board of Agrément (BBA) standards, to
ensure these products are suitable for this most taxing of environments.

Industry initiatives
Operation Clean Sweep is an internationally run programme, led in the UK by the British
Plastics Federation, designed to prevent resin pellet, flake and powder loss, and to help
keep this material out of the marine environment. For the many companies that have
already signed up to the programme, site audits are undertaken to identify transfer points
and potential ‘spill’ areas, worksite set-ups are reviewed, training programmes
implemented and prevention, containment and clean-up procedures put in place.
Manufacturers signed up to Operation Clean Sweep produce almost 50 per cent of the total
volume of plastic material processed in the UK.

A number of independent initiatives have been undertaken by other UK manufacturers to
ensure that plastic is well-contained and controlled and does not randomly enter the
environment. With the help of updated legislation, many more initiatives could take place
to keep plastics under control and provide useful modern engineered, recycled, pipe
products in the future.
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The future
Manufacturers are constantly striving to do more to recycle and reuse plastics. Even the
world’s raw polymer manufacturers are beginning to acquire plastics recycling companies
to enable them to be able to expand the use of such plastics.

Now is certainly the time to enable the use of more recycled plastics in pipes for drains and
sewers to strengthen their contribution to a circular economy.

See more at http://www.bpf.co.uk/Sustainability/Operation_Clean_Sweep

All the guidance documents described in this article are available at
https://www.bpfpipesgroup.com/support-downloads/guidance-notes/
Richard Eddy is Chair of the Civils and Utilities application group at the BPF Pipes Group.

