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What Methods/techniques will DCWW use to identify lead supply pipes to achieve a Lead-free Wales’s by 2050?

[bookmark: _Toc120969917]5.0 - Abstract

This research will seek to further understand the different techniques that DCWW and the water industry in the UK will utilise to identify lead pipes, as part of the commitment to achieve a “Lead-free Wales” by 2050.

[bookmark: _Toc120969918]6.0 - Introduction and background

Lead water pipes have been banned in the UK since 1970’s. Exposure to large quantities of lead can lead to health implications especially for unborn babies and young children. Records and maps of lead communication/supply pipes remains very sparsely documented due to privatisation of the water companies in different guises, and in some instances adopting pipework from local authorities without records.
The amount of lead pipes within DCWW catchment is currently classed as unknown, but basic forecasting suggests that around 170,000 lead pipes will need to be replaced, working on the basis that approximately 25% of the homes in Wales have, or are fed by a lead pipe. The number of lead pipes within dwellings is also unknown, but this is outside of the WASC (Water and Sewerage Company) gift to remove.
Water pipes are mainly installed under the public roads or footpaths, and therefore the standard approach to confirm the presence of lead is to excavate a small 1m² area, known as a trial hole. This time draining and costly activity if extrapolated to each house in Wales would be unachievable by 2050 and finically unsustainable. 
The findings will be beneficial to the UK water industry, to ideally set out which methods are suitable for DCWW, with varying circumstances, looking at geography, construction methods and other varying factors.

[bookmark: _Toc120969919]7.0 - Aims and objectives

The research will review methods and technologies preferred by DCWW, whilst looking across the UK to understand how other WASC plan to tackle the lead removal target set by the regulator Ofwat, and investigate if any other WASC has approached similar issues and if they would be applicable to DCWW.
At present DCWW use a ‘find and replace’ style NEC construction contract to remove lead pipes, and this research will look to recommend a preferred method or methods to help achieve its target.
The hypotheses would be “Is DCWW preferred approach of a ‘find and replace’ NEC style construction contract, adequate to achieve a lead-free Wales by 2050”. The objectives would be:
· To research technologies available to identify lead
· Interview various Water industry employees, to understand the current approach, issues, and projected outcomes
· Recommend a set of methods, that will help DCWW achieve its target, ideally quicker and more cost effective. 
[bookmark: _Toc120969920]8.0 - Literature Review

[bookmark: _Toc120969921]8.1 – Lead in Drinking Water
Until the mid to late 1960s it was common for internal and external water pipework to be constructed from lead.
Exposure to lead comes in many forms, air, soil but mainly through our diet due to its vast use and is found to be derived from man made sources rather than organic.. Food can become contaminated during storage and production, albeit lead intake levels are generally found to be low, through food intake since the late 1970’s. (Potter, 1997)

[bookmark: _Toc120969922]8.2 - Lead Poising
A vast range of studies have been completed on lead poising and results shown vary from acuate to chronic exposure. Symptoms can be restlessness, irritability and tiredness to muscle tremor, abdominal cramps, loss of memory, kidney damage, and encephalopathy, a severe brain disorder.
Studies have also shown Psychological and behavioural effects, lowering concentration levels, behavioural problems by damaging young developing brains resulting in lower IQ’s. (Shehnaz, 2022)

[bookmark: _Toc120969923]8.3 – Legal Framework for Drinking water quality
The WASC regulator in the UK is Ofwat, who propose and set the standards for drinking water quality with the UK government. This is laid out in the Water Supply Regulations 1989. These Regulations incorporate the European Union (EU) Directive on drinking water quality. (UK Goverment, 2022)

[bookmark: _Toc120969924]8.4 - Setting the Standard
The current standard for lead in drinking water in the UK is 10 µg in any litre of water sampled.

[bookmark: _Toc120969925]8.5 – Dissolving Lead
Certain qualities of the water, notably acidity, can dissolve the lead carbonate into it. This ability of water to dissolve lead is known as plumbosolvency. The dissolving lead can also become deposits sitting in the pipe and dislodged over time into the water supply and potentially ingested. (Speight, 2021)
Most likely to have significant concentrations of lead in their drinking water are therefore those living in older houses (which are more likely to have some lead plumbing) in areas with acidic soft water, although some alkaline hard water is also plumbosolvent. Acidic soft water is particularly prevalent in parts of Scotland, Wales and the north and Midlands of England. (Potter, 1997)

[bookmark: _Toc120969926]8.6 – How big is the problem?
WRc completed a study in 1995, that there were 8.7 million lead communication pipes and 8.9 million supply pipes in England & Wales. (Potter, 1997).
DCWW estimate that over 25% of homes in Wales have a form of lead pipe supplying drinking water. (DCWW, 2021)

[bookmark: _Toc120969927]8.7 – WASC & Government Responsibilities
Water companies are required to replace the lead communication pipe when a householder removes the section which he/she owns. This does not mean that the consumer has to replace all lead pipework in the property, merely the pipes which directly connect the drinking water tap to the water company's pipe.
For many years, means tested financial assistance has been available to householders from local authorities for lead pipe replacement under the house renovation grant system. (Ofwat, 2019) 

[bookmark: _Toc120969928]8.8 – DCWW Commitment
DCWW have committed in acceptance with Ofwat to:
An increase in the number of lead pipes replaced from 1400 in 2020-21 to 7000 by 2024-25, this will require a strategy for efficient and cost-effective delivery. (DCWW, 2021)


 



[bookmark: _Toc120969929]9.0 - Research Methodology(ies) and Justification:

A literature review will be completed to examine the current climate around lead from various bodies such as:
· Ofwat
· UK Government
· European Union
· Drinking Water Inspectorate (DWI)]
· Consumer Council for Water (CCW)
· Water UK
· DCWW
· Natural Resources Wales (NRW)
I will also review approaches and projected timescales by DCWW for comparison with other UK WASC, and what technology is on offer to assist with this target.
Interviews with water industry personnel will be carried out to broaden the literature review incorporating the next level detail, forecasted models, costs and other approaches outside of technology.
Interviews will be completed with key stakeholders to understand all viewpoints and requirements, perhaps such as health implications, cost to the customer, and reasonable assumptions.
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