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What does this appendix do?  

What does this appendix do?  

This appendix supports the submission of South East Water’s Water Resources Management 

Plan for 2020-2080 and provides:  

 Details of strategy for leakage management for 2020 to 2025 

The evidence you will find in this appendix 

The following evidence is included in this appendix: 

 Our plans for leakage reduction in AMP7 and beyond 

The decisions we have made based on this evidence  

We have made the following decisions based on this evidence:  

 Include up to 43.69 Ml/d of potential leakage reductions in WRMP19 options appraisal 

The data tables you will find in this appendix 

You will find the following data tables in this appendix: 

 Table providing costs and benefits of WRMP19 leakage options 

Other evidence and data that supports our decisions 

You will find additional information on leakage options, our decision-making process, and details 

of our preferred plan in sections 7, 8 and 9 of WRMP19. WRMP Appendix 5D contains more 

information on baseline and final leakage, and explains our approach to consistent reporting of 

leakage. 

Need further information?  

Please email wre@southeastwater.co.uk if you require further information or wish to clarify 

anything in this appendix 
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1. Leakage reduction options in WRMP19 

1.1 Our approach to developing leakage options for WRMP19 

1.1.1 Introduction 

In its Guiding Principles1, the government requires companies to take a long-term, strategic approach 

to water resource planning that represents best value to customers. Water companies must fully 

consider and appraise leakage management as an option to balance supply and demand alongside all 

other demand management and supply options.  

We have followed this approach by developing and appraising a range of options for leakage 

reduction. The approach for developing these was based on a “roadmap” principle we have previously 

applied in developing our leakage strategy for AMP6, where activities and initiatives are designed to 

help support achievement of the company’s vision. Seven work streams were developed from an initial 

brainstorming exercise with assets and operations team members: 

1. Customers - supply pipes, ease of reporting leakage and incentives for reporting, education 

and engagement 

2. Innovation and training, smart network team, valve operation training, operational 

improvements 

3. Smart networks - permanent loggers, system integration, real time network modelling, failure 

anticipation 

4. Calm networks - intelligent pressure management 

5. DMA operability - increase in number of operable DMAs, proactive meter replacement etc 

6. Trunk mains and reservoirs - trunk main condition monitoring, metering enhancements 

7. Water balance - void and occupancy review, analytics on consumption, improvements to 

night use estimates 

The components of these workstreams were then refined over a period of time, and their costs and 

benefits assessed. Initially companywide workshops were carried to identify and appraise all possible 

opportunities. These opportunities were formed into options for assessment in the early stages of the 

WRMP.  Appendix 7b details the 72 unconstrained options initially reviewed.  Following this initial 

stage of appraisal, where each option went through both coarse and detailed screening. At this stage 

the cost to benefit ratio, promotability, deliverability and contribution to resilience was assessed, 

scored and ranked.  The combination of these rankings led to the deselection of those schemes 

assessed as unfeasible.  For the project options that were feasible further development was carried 

out assessing the dependencies and synergies of the options. 

Some activities, such as mains renewals and cathodic protection were then integrated into our 

baseline leakage management as they are essential to the ongoing serviceability of the network.  

Other activities that represent either coherent programmes of work or discrete projects were formed 

into leakage management options for AMP7.  

                                                
 

1 Guiding Principles for Water Resources Planning (Defra, May 2016) 
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The Smart Network Programme is a good example of where a coherent programme of work has been 

devised from a group of individual options.  Initially leakage options LEA - 17 to LEA - 31 were 

appraised.  Following detailed workshops with both asset management and operational staff, appraisal 

of technological developments, and detailed assessment of the opportunities on our own network by 

Veolia Water (comparing results from activities carried out in France with our network characteristics 

and performance) we have a produced a programme that takes innovation and deliverability into our 

plan with a reasonable degree confidence.  The Smart Network Programme consists of two stages, 

each stage offering the optimisation model the following workstreams:   

Smart network programme summary: 

 Workstream 1 - Leakage focus team - Advanced Leakage delivery capability and Super 

Validation (6 x FTE). Monitoring and analysis. Faster decision making and resource 

deployment; 

 Workstream 2 - Smart Networks "Minimum Requirements = 1 sensor per 200 props = 1500 

sensors plus installation; 

 Workstream 3 - Asset condition monitoring. Permanent monitoring in place across critical 

assets, including DMA, TM and Res.  Equipment trials currently in AMP6 Yr3 plan; 

 Workstream 4 - Advanced technology. Deployment of latest acoustic logging technologies - 

enhanced equipment budget. Est. 40 DMAs 50 loggers; 

 Workstream 5 - System Integration - Faster data processing for more reactive alarms.  

Software for data processing and integration with existing IT infrastructure; 

 Workstream 6 - Real time network modelling. Improved leak detection, particularly for 

hidden/long running leaks.  Software to interface data with Infoworks would provide seamless 

approach; and 

 Workstream 7 - Night use data development.  Improved HHNU/CNU understanding. More 

robust spatial and seasonal allowances.   

Selection of any individual part of the programme would be ineffective, so delivery as a whole is 

required to achieve the desired outcome. 

Other more discrete projects such as Communication Pipe Renewal (LEA-49) and Boosters for 

Customers (LEA-72) were taken through to final options without any additional careening or combining 

with other options. 

The final list of leakage reduction options thus developed were all taken through to the feasible options 

list with no further screening. They were put forward into options modelling are described in detail in 

Section 3 below. 

Finally, it should be noted that our options have been developed collaboratively with South East Water 

by industry experts and independently assured by our auditors.   
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2. Active leakage control 

Active leakage control (ALC), as an option for reducing the supply-demand deficit, is implicit in the 

options described in detail in Section 3 below.  In order for the transitional leakage savings to be realised 

the costs of additional leakage detection activity is included through the use of the ALC cost curves. 

ALC, as an explicit activity, will also be used to maintain the reduced leakage levels that we have already 

achieved, and which will result from the implementation of our preferred leakage options. For AMP7, we 

have developed ALC curves for each water resource zone (WRZ) that assess the steady state costs of 

maintaining leakage at decreasing levels.  All additional transitional costs associated with the 

implementation of new ALC policy options and capabilities (ie, costs of deployment of new technology, 

network improvements) are therefore described in the following options. 

Costs efficiencies of 10 per cent per AMP are applied in the modelling for all Leakage Detection and 

detected repair activity as a result of the implementation of the new policy options. 
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3. Options to reduce leakage levels 

3.1.1 Leakage reduction ambition  

In its draft methodology for the PR19 price review2, Ofwat included an expectation for companies’ 

performance on leakage to either include a reduction in leakage by 15 per cent by 2025; or for its 

performance to be within the upper quartile of the industry’s performance on leakage per property per 

day values. There were representations on the dWRMP that we should aim to reduce leakage by 

50%. 

The analysis of our relative performance (see dWRMP19 Appendix 5D, Leakage) shows that our 

leakage performance is already within the upper quartile. Our base year performance is 35 per cent 

above the policy minimum leakage and our leakage level is already 21.8 Ml/d below our current SELL 

(110.4 Ml/d for AMP6). Since 2000-01 we have reduced leakage by 23 per cent. To drive leakage 

even further beyond our SELL we must consider options which are both innovative and effective in 

reducing the policy minimum leakage, and consider the extent to which this is supported by 

customers. We have also considered the wider benefits of options, such as reducing the number of 

interruptions to customers and providing more information to customers to help them manage their 

consumption. 

The final selection of options for implementation during the lifetime of WRMP19 is guided by 

representations on the dWRMP and the regulatory expectations and take into account the preferences 

and support of our customers, via our research on their priorities and willingness to pay for investment. 

It is also informed by the comparative cost-effectiveness of leakage reductions versus other modelled 

demand management and supply options. All leakage options put forward for modelling, together with 

their estimated costs and benefits, are listed in Table 1 and described in more detail in following 

subsections. The selected options are described in WRMP19, Section 9, Our Preferred Plan. 

                                                
 

2 Delivering Water 2020: Consulting on our methodology for the 2019 price review. Ofwat, July 2017 
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Table 1: Capex costs and benefits of WRMP19 leakage options available to the model 

Leakage option 
Capex cost 

(£,000) 

Overall 
WRMP19 
benefit 
(Ml/d) 

AMP 7-8 
benefit 
(Ml/d) 

AMP 9 
and 

beyond 
benefit 
(Ml/d) 

Smart networks programme 1 £5,575 4.09 4.09 - 

Calm networks programme 1 £3,150 2.40 2.40 - 

New technology implementation £850 0.75 0.75 - 

Trunk main metering improvements £2,500 2.00 2.00 - 

DMA integrity £2,500 1.25 1.25 - 

DMA remainder improvement £648 0.48 0.48 - 

Communication pipe replacement* £0 1.73 1.73 - 

Pressure boosters for customers £400 0.50 0.50 - 

Calm networks programme 2 £3,150 2.40 2.40 - 

Smart networks programme 2 £5,573 4.09 4.09 - 

Mains replacement £1,212,342 24.00 - 24.00 

Grand total £1,236,690 43.69 19.69 24.00 

*The costs of this option are operational costs only 

3.1.2 Phasing of options across the planning horizon 

The reductions (except for mains replacement) offered to the model amount to a further 22 per cent 

against our baseline level of leakage at a cost of £24,348,380. Mains replacement options offer further 

27 per cent reductions at a cost of £1,212,342,000. Clearly, there is a huge difference in cost-

effectiveness between mains replacement and the other options modelled, which is why its use is left to 

the latter parts of the planning horizon. 

3.1.3 Smart water networks 

A new leakage focus team will provide an advanced leakage delivery capability and super validation 

expertise. Increased monitoring and analysis will also enable faster decision making and resource 

deployment. 

Approximately one pressure sensor per 200 properties will be installed to enable SWN - some 3000 

sensors in all.  An additional 2000 acoustic loggers will be deployed across 40 DMAs providing the 

latest advanced technology, while permanent asset condition monitoring equipment (under trial in year 

3 of AMP6) will be put in place across critical assets such as large distribution mains, trunk mains and 

service reservoirs. 

Systems will be integrated to process data for reactive alarms more quickly - we are currently 

evaluating best methods for achieving the integration.  Real time network modelling will improve leak 

detection, particularly for hidden/long running small leaks.  More extensive night use data will improve 

our understanding of this for both households and non-households, and help in setting more robust 
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spatial and seasonal allowances.  These performances will be improved by Advanced Metering 

Infrastructure (AMI) what will enable more granular water consumption reading. 

3.1.4 Calm networks 

The team will focus on optimising existing pressure management assets, reviewing available PRV and 

pumping technologies along with the assessment of best available products and approaches.  

Equipment trials for burst reduction will be undertaken during the remainder of AMP6. This, along with 

a high frequency logging and monitoring campaign will improve our knowledge of the surge 

phenomena.  Installation of surge anticipation valves across some ten sites will reduce bursts.  A 

further hundred sites will benefit from increased pressure regulating valve control. Pump control 

together with slow start/stop systems on high lift pumps will reduce leaks that are due to pressure 

surges and fluctuations. 

Met Office demand forecasting in combination with the calmer network will also reduce power and 

chemical costs. 

3.1.5 New technology implementation 

We estimate that implementing new technology will achieve further leakage reductions of around 0.75 

Ml/d over the lifetime of WRMP19 at a cost of approximately £850,000. 

In the option costs, we have allowed for a member of staff dedicated to identifying new technologies 

for leak identification and location, and for rolling out enhanced training to around fifty staff. 

New technologies will be trialled, and the most effective ones will be selected for field deployment. 

3.1.6 Trunk main metering  

Trunk main metering is estimated to provide leakage reductions of around 2 Ml/d over the lifetime of 

WRMP19 at a cost of approximately £2,501,000. 

The option includes improvements in trunk main metering and deployment of level monitoring in 

reservoir cells, which will enhance our leakage management capabilities. 

A review of our trunk main network will enable further reservoir monitoring and trend analysis data to 

be collated. We also intend to comprehensively update the asset data on all our trunk main assets in 

combination with critical valve checks. 

3.1.7 Pressure boosters for customers 

We estimate that boosters for customers can provide leakage reductions of around 0.5 Ml/d over the 

lifetime of WRMP19 at a cost of approximately £400,000. 

This will involve the installation of local booster systems to around 15 customer properties to resolve 

pressure issues associated with the individual properties’ constraints.  Resolution of these individual 

site issues will then enable us to implement a wider network pressure management resulting in 

sustainable leakage savings. 

3.1.8 DMA integrity improvements 

Further DMA integrity improvements offer an estimated reduction in leakage of around 1.25 Ml/d over 

the lifetime of WRMP19 at a cost of approximately £2,500,000. 

We will undertake phase two of DMA validation (phase 1 was undertaken in AMP6), assuring the 

validity of DMA data, checking property counts, testing meters and proving DMAs.  This will further 



 

WRMP19 Appendix 7H Leakage Options | August 2019 
 

Confidentiality: Not confidential | Author: Magda Styles | Last saved: 14 August 2019 

File name: Appendix 7H WRMP19 Leakage Options 190813 v3.0 Page 10 of 12 
 

improve our confidence in DMA data and integrity, further increase levels of operability and inform 

more targeted investment needs. Our goal is to achieve a minimum operability level of 95 per cent, 

with 100 per cent of DMAs in an operable condition; and only reactive maintenance issues leading to 

our network being inoperable. 

3.1.9 DMA remainder improvement programme 

We estimate that the DMA remainder programme can provide leakage reduction of around 0.65 Ml/d 

over the lifetime of WRMP19 at a cost of approximately £648,000. 

There are some 200 small meters in our network outside of DMAs already, but meter replacement and 

GPRS loggers are required to improve their use. 

This work will enable permanent monitoring of the remaining non-DMA areas (the remainders) on the 

network and allow efficient targeting of ALC resources and reduced leak run times.  A possible added 

benefit may be that Aquanet monitoring will pinpoint previously unidentified leakage. 

3.1.10 Communication pipe replacement 

We estimate that communication pipe replacement would reduce leakage levels by around 1.7 Ml/d 

over the lifetime of WRMP19. There are no capital costs associated with this option but the estimated 

opex cost is approximately £1,860,000. 

This will involve a leakage driven, targeted replacement programme of an estimated 2,000 

communication pipes which we have determined as being achievable having reviewed this proposed 

activity with operational colleagues. 

3.2 Achieving a 50 per cent reduction in leakage by 2050 

The currently available leakage options outlined above can achieve a maximum reduction in leakage 

of 22 per cent (19.7 Ml/d) by the end of AMP8, based on our current baseline leakage of 87.7Ml/d. To 

achieve a reduction of 50 per cent by the end of AMP12 (2050) would require additional options from 

AMP9 onwards to increase our savings from 18.6 Ml/d to 43.4 Ml/d. This is summarised in the table 

below. 

Table 2: Additional leakage reductions required to reach the 50 per cent target by 2050 

  AMP7 AMP8 AMP9 AMP10 AMP11 AMP12 

Start leakage level (Ml/d) 87.7 75.1 82.4 80.6 81.3 82.6 

Total reduction (Ml/d cumulative) 12.6 18.6 25.7 32.2 37.2 43.4 

End leakage (Ml/d) 75.1 69.1 62.0 55.6 50.5 44.3 

Reduction (%) 14.3% 21.2% 29.3% 36.7% 42.4% 49.4% 

Reduction in period (Ml/d) 12.6 6.0 7.1 6.4 5.1 6.2 

 

3.2.1 Make-up of new options 

Our strategy to achieve a saving of 6 Ml/d per AMP from AMP9 to AMP12 relies on a mains 

replacement programme. The assumptions and costs that have been used for this strategy have been 

extrapolated from previous Pioneer modelling work carried out to assess “Willingness to Pay” for 

increasing levels of leakage reduction. The costs and savings for these additional options are 

summarised in the table below. 
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Table 3: Costs and benefits of mains replacement 

Period Saving Available Capex cost (£k) 

AMP9 (2030-35) 6 Ml/d £61,417 

AMP10 (2035-40) 6 Ml/d £293,831 

AMP11 (2040-45) 6 Ml/d £395,151 

AMP12 (2045-50) 6 Ml/d £461,887 

Total 24 Ml/d £1,212,342 

 

 

 



 

 

 

 

 

 


