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4.0 – Glossary

	
	

	DCWW
	Dwr Cymru Welsh Water

	WRC
	Water Research Company

	WASC 
	Water and Sewerage Company

	Ofwat
	UK Water Regulator

	DWI
	Drinking Water Inspectorate

	CCW
	Consumer Council for Water

	NRW
	Natural Resources Wales

	MWS
	Morrison Water Services
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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: _Toc129009624]6.0 - 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: _Toc129009625]7.0 - 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: _Toc129009626]8.0 - 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 “DCWW approach of a ‘find and replace’ NEC style construction contract, will 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: _Toc129009627]9.0 - Literature Review

[bookmark: _Toc129009628]9.1 - Lead in Drinking Water
Until the 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: _Toc129009629]9.2 - 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 edginess, irritability and fatigue to muscle tremor, stomach cramps, memory loss, 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: _Toc129009630]9.3 - 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 are included in the European Union (EU) Directive for drinking water quality (UK Goverment, 2022).

[bookmark: _Toc129009631]9.4 - Setting the Standard
The current standard for lead traces in drinking water in the UK is 10 µg in any litre of water sampled (UK Goverment, 2022).

[bookmark: _Toc129009632]9.5 - Dissolving Lead
Acidity found in water can dissolve lead carbonate, the 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. 
There is a higher probability of lead being found in older housing stock, due to aged lead plumbing which may not have been replaced, or catchments with acidic soft water, albeit some alkaline hard water is also plumbosolvent. Acidic soft water is notably present in parts of Wales, the midlands and Scotland (Potter, 1997).

[bookmark: _Toc129009633]9.6 - How big is the problem?
WRc (Water Research Centre) completed a study in 1995, finding there were approximately 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: _Toc129009634]9.7 - WASC & Government Responsibilities
When a customer replaces their lead supply pipe, they should contact their WASC who will come and replace the lead communication pipe if present. However, this information is not widely known, and the customer may still not replace any internal lead pipework, so the potential for lead ingestion remains, albeit greatly reduced. 
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: _Toc129009635]9.8 - 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).

9.9 - Welsh Government Water Strategy for Wales
“We must aim to keep exposure to lead as low as reasonably practicable therefore we will consider management options to reduce exposure to lead and related health effects”.

9.10 - The Well-being of Future Generations Act
…..“Requires public bodies in Wales to think about the long-term impact of their decisions, to work better with people, communities and each other, and to prevent persistent problems such as poverty, health inequalities and climate change”

9.11 - Lead Selection and Acceptable Cost Threshold Methodology
Requires Updating as information has recently changed – 03/03/23

9.12 – Ofwat Renewals – DCWW Final Determination
Ofwat understands the removal of lead pipes will be an expensive but necessary cost. Therefore WASC were asked as part of their AMP submissions to estimate the average cost of removing lead supplies. This cost will be re-imbursed to the WASC per renewal, and in doing so ‘renewal’ was defined by further distinguishing the services:
The company owned communication pipe and customer owned supply pipe are not counted separately. Where both the supply pipe and the communications pipe are replaced, this will count as one replacement, not two.
For communication pipe only replacements: Only in the case where the company can demonstrate that customers have refused to have their supply pipes changed, or where the customer supply pipe has been identified as not being made of Lead, can the replacement of a communication pipe alone at a property count towards this measure.  
For supply pipe only replacements: Only in the case where the company can demonstrate that the communication pipe is not made of Lead can the replacement of a supply pipe alone at a property count towards this measure. 
Although the customer owns their supply pipe, this project aims to support customers, where possible, to undertake the renewal of their supply pipe as well as the communication pipe. There will be some situations where the customer cannot be supported and they would need to renew the supply pipe themselves, any work undertaken on a communication pipe to these properties will not be included as an OFWAT renewals. 
OFWAT are open to innovation and potential relining of pipe if the same benefits to customers can be achieved and there is no additional disruption to the customer with regards to pressure or reduced capacity. (REFERENCE TBA)



The below diagram provided by DCWW helps to identify supply, comms and mains pipes:
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Figure 1 - DCWW - Ownership explained.





 



[bookmark: _Toc129009636]10.0 - Research Methodology and Justification

A literature review will be completed to examine the current attitudes 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)
Reviewing approaches and projected timescales by DCWW for comparison with other UK WASC, and what technology is on offer to assist with this target.
The research will use exploratory techniques, used to achieve a greater insight, and will not provide a conclusion, but will steer the research and areas that require further investigation.  
Questionnaires will be compiled and tested with 2 colleagues to draw out any changes required. Once completed these questionnaires will be sent to key stakeholders named above to gather quantitative data around attitudes and opinions as to how the lead free strategy is perceived. 
The scores will be added into excel using pivot tables to rank the responses, highlighting areas for expansion with the next stage using inductive reasoning (interviews).
Interviews with water industry personnel will be carried out to incorporate the next level detail, forecasted models, costs and other approaches outside of technology. Using the quantitative data gathered from the questionnaires will help form the interview questions, providing areas of focus.
These Interviews will be coupled with DCWW and affiliated personnel to build on viewpoints such as health implications, cost to the customer, delivery times and reasonable assumptions etc
Water UK which was established in 1998 to form a single voice for the water industry across the UK, has provided a list of contacts that are leading the Lead programmes in various WASC. These eight individuals are ideally placed as program managers to provide key insights as to how their approach will meet the required targets. All 8 have agreed to be interviewed via video chat, or in person where practicable possible.
The interview questions will be confirmed once the quantitative data is complete, but can take 3 forms:
· Structured – Planned Questions
· Semi Structured - No planned questions - free forming
· Un-Structured – Mixture of both above
In order to gain relative comparable data, some form of structure is required, however using best practice techniques taken from ‘blended interviews’, which uses a variety of questions styles to gain an insight into the candidates base response, and highlight areas of positivity vs negativity, the interviews should give a range of responses suitable for analytical purposes. However, this will require the interviewer to monitor the responses, and use suitable blended questions. (Janz, 1986) Consideration was given to employee a professional interviewer, and maybe a recommendation upon reviewing the outcomes. 
10.1 Comparisons
Currently DCWW operate a NEC3 Engineering and Construction Contract (ECC), for their repair and maintenance activities which is subcontracted to MWS (Morrison Water Services). This contract has a schedule of rates (SOR) for each activity and complied consisting of an all-inclusive cost. These activities mirror the main types of tasks within the lead removal program. I.E:
· Renew Communication Pipe
· Renew Supply Pipe
· Trial hole
· Extra meters (over 3 meters) dug/backfilled/reinstated.
These tasks form the basis of a new SOR included within DCWW lead replacement program which has taken the form NEC3 Engineering and Construction short form contract, to deliver the pilot program up to the maximum value before triggering a full tender process. 
The current SOR’s have been utilised from current activities, but it is likely these rates will significantly increase, if efficiencies cannot be established in identifying lead, due to the unknown volume across Wales.
Coupled with the unknown volume of lead is understanding the length if customers supply pipes, as the WASC are not responsible for this asset. Not knowing this information makes it impossible to average the cost of the ground conditions, traffic management and other engineering difficulties. 


DRAFT INFO BELOW/Notes for Dale
Qualitative data gathered via interviews.
· HoS – Amanda Edwards Commercial
· HoS – Lee Pearce – Water Network Alliance
· HoS – Richard Colwill – Distribution
· Kevin Haslam – Commercial Manager – Water Network Alliance
· Peter Perry – CEO – DCWW
· Kiri Andrews – Network Services Manager
· HoS – Chris Rees – Water Engineering
· Paul Davies – Welsh General Manager – MWS
· Dave Taylor – Water Assests – UUOS
· Anna Boyles – Head of Catchment – Thames Water
· Gareth Paske – Assest Management Consultant – Stantec
· Hollie Porter – Project Manager – Yorkshire Water
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