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1.Introduction  1 

This appendix provides a set of full business cases for enhancement expenditure contained within our AMP8 business 
plan. These enhancements, laid out in thirteen cases through sections 2 to 5, are a critical part of our Long-Term Delivery 
Strategy (LTDS) working towards achieving our 2050 ambition we developed with our customers. More information on 
this alignment can be found in our appendix ΨSSC02 South Staffordshire Water - long term delivery strategy,Ω and in the 
cases themselves within this appendix. 

You can expect each of our business cases to cover: 

¶ How our enhancement cases form a critical part of our Performance Commitments (PC) ambitions. Alongside 
our base expenditure programme, they are essential for achieving the targets. Each business case, where 
possible, has established a link to a PC. 

¶ Where it has not been possible to link an investment with a step change in a PC, how we have sought to 
develop and propose a comprehensive package of Price Control Deliverables (PCDs) to protect customers from 
non-delivery of the schemes (see section 1.5). 

¶ How we have engaged with our customers on all aspects of our enhancement programme and the individual 
business cases. Customers support these schemes, as well as our other important stakeholders, and their 
feedback is presented within each case. 

¶ How we have worked with independent engineering contractors, and our delivery function, in developing a set 
of accurate and efficient costs that reflect the work needed to achieve the outcomes for each case. These costs 
have been benchmarked, challenged by our asset experts, and undergone significant scrutiny to ensure they 
are as efficient as possible. 

¶ How the cases have also been developed following the widely recognised HM Treasury Green Book principles. 
We have made substantial improvements to our underlying tools, techniques, methodologies, and processes to 
generate these business cases. 

More detailed information around all of the above, in terms of need, solution and cost generation, can be found in our 
appendix ΨSSC37 Our Asset Management Approach to best-value investment planning through 2025-2030 and beyondΩ 
 

1.1.1 Enhancement case structure in this appendix 

Each business case follows a common structure, setting out the evidence behind each investment aligned with the Ofwat 
criteria. Using the first case, WRMP Supply Demand Balance, as an example, these are set out to support clear evidencing 
for all thirteen cases as follows; 

2.1    Case 1: WRMP Supply Demand Balance 

- 2.1.1 Summary 

- 2.1.2 Background information 

- 2.1.3 Need for investment 

- 2.1.4 Customer support 

- 2.1.5 Best option for customers 

- 2.1.6 Cost efficiency 

- 2.1.7 Customer protection 

- 2.1.8 Delivery 
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Through PR24 we have developed our enhancement needs through our Asset Management process (see appendix 
SSC37) in collaboration with our customers, and the priorities they have communicated to us. And we align our resulting 
enhancement case investment in this appendix with those clear customer priorities established through our ongoing 
engagement in AMP7, and that form a core part of our Ψ[ƻƻƪƛƴƎ ǘƻ ǘƘŜ CǳǘǳǊŜΩ long term vision that we published in 
November 2022 (published on our website here) 

 

Figure 1 ς our customer priorities that were identified as part of various consultation processes. Ψ5ŜƭƛǾŜǊƛƴƎ ŀƴ 
ŜŦŦƛŎƛŜƴǘ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜΩ ŀƴŘ Ψ!ŦŦƻǊŘŀōƭŜ ōƛƭƭǎ ŦƻǊ ŀƭƭ ŎǳǎǘƻƳŜǊǎΩ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ƻǘƘŜǊ ŀǊŜŀǎ ƻŦ ƻǳǊ ōǳǎƛƴŜǎǎ ǇƭŀƴΦ 

1.1.2 Summary of enhancement Totex at PR24 

Below we set out a summary of the enhancement Totex investment that have been developed within each of these 
customer priority areas ς reflecting our commitment to ensuring line of sight in with those outcomes most important to 
our ŎǳǎǘƻƳŜǊΩǎ needs. All costs are in £K. 
 

 
 

mailto:https://www.south-staffs-water.co.uk/about-us/our-strategies-and-plans/looking-to-the-future
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1.1.3 An overview of enhancement expenditure in our proposed Totex portfolio 

The enhancement cases we have developed for PR24 have been subject to more rigour than ever before in assessing 
whether they deliver those step changes in those areas customers have told us they see as priority. And in response, we 
will deliver a combination of regulatory driven and risk-based enhancements covering five key work programmes; water 
quality, resilience, supply side enhancements, demand side enhancements and the environment.  
 
We will continue to invest to meet our regulatory requirements including those defined by our Water Resource 
Management Plan (WRMP), and the Water Industry National Environment Programme (WINEP), with notable schemes 
relating to a new transfer main at Grafham in the Cambridge region, together with a significant uplift in our demand side 
investment through our Universal metering, enhanced leakage detection and water efficiency programmes. We also 
include a number of water quality improvement schemes supported by the DWI as recognised needs in AMP8, including 
enhanced nitrate and manganese treatment in addition to our cyber security commitments through the Network and 
Information Systems regulations. We have also worked to develop a key part of our Net Zero strategy as investment in 
renewables at sites across our network.  
 
Finally, in addition to the significant base programme investment supporting increased resilience of our production and 
network assets, we include enhancement solutions across both areas to ensure we are protecting customers in the long 
term from the impacts of climate change and growth driven events that can have catastrophic consequences to our 
continued ability to provide high quality, reliable supplies to our customers in any scenario. 
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1.2 Defining base and enhancement investment 

Our base and enhancement capital programmes at PR24 have been built in parallel, with a wealth of modelled and SME 
input to generate a clear view of investment needs and an unconstrained list of options. We decided that, ahead of 
moving into more detailed solution development and costing phases, it was important to clearly define whether those 
solutions we had identified as being required in the period 2025-2030 should be classed as either base or enhancement 
investment. The following flow process in figure 2, demonstrates the questions we asked of ourselves in this sense, with 
the main focus being on what the investment was delivering for our customers. 

 

Figure 2 - decision tree used to determine the categorisation of our priority schemes across our base and 
enhancement programmes
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1.3 Developing stretching cost efficiency targets 

There are two processes that we have undertaken to ensure that the best value options for customers are delivered at an 
efficient cost. Throughout development of the business plan, we have worked with a third-party engineering contractor, 
Aqua Consulting, to develop the scope and options that best address the business needs. The detailed processes we 
undertook to develop, challenge, and continually refine our cost estimates can be found in section 3 of our appendix 
ΨSSC37 Our Asset Management Approach to best-value investment planning through 2025-2030 and beyondΦΩ 

We worked with Aqua in delivered two distinct phases of solution and cost development. The initial phase focusing on 
defined a long list of options that could potentially be considered for delivering against each need. The second phase 
focused on homing in on a shortlist that the business would move forward with in the business plan. All longlist options 
were developed with busƛƴŜǎǎ {a9Ωǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜƛǊ ƛƴŘƛǾƛŘǳŀƭ ōŜƴŜŦƛǘǎ ŀƴŘ ŎƻƴǎǘǊŀƛƴǘǎΦ ¢ƘŜ ǘŜŀƳ ǳǎŜŘ aǳƭǘƛǇƭŜ /ŀǇƛǘŀƭ 
Value analysis to determine the best options to take forward into the business plan. The analysis looked at categories like: 

¶ Ability to meet project drivers and regulatory compliance 

¶ Provide a long-term solution to SSW 

¶ Providing Green solutions 

¶ Technically Feasibility 

¶ Deliverability 

¶ Cost 

Schemes that scored highly in these areas were selected for further cost estimation and inclusion within the business 
plan. Further sessions were then undertaken to ensure detailed scopes could be achieved prior to costing. AQUA elicited 
information specific to sites included current process and schematics to help inform where new solutions could be 
accommodated into the current make-up of the sites. This ensured that all scope were rationalised by what is present on 
site and assumptions were limited. 

Final options were then subject to AQUA cost estimation that achieved +/-30% cost confidence. AQUA consultants have a 
wealth of data in databases that consist of actual outturn costs within the water industry that inform their cost models. 
Where necessary, third-party companies were consulted to get exact quotations for bespoke equipment or solutions. 
AQUA has also been involved in benchmarking exercises for OFWAT in previous work they have completed. 

Operational and Embodied Carbon have also formed part of the cost benefit analysis process. As the options went 
through vigorous costing processes with a third-party engineering consultancy both carbon types could be quantified and 
taken into consideration. SSW took the decision to engage directly with an engineering consultancy to ensure options and 
costs could be developed robustly and efficiently with the objective to satisfy OFWATs enhancement criteria in mind at all 
stages along the way. 

Figure 3, below, defines the movement through Phase 1 and Phase 2 of this solution definition, shortlisting and cost 
estimation process that we undertook with AQUA consultants undertook when developing the enhancement cases 
contained within this appendix. 

SSC believe that the costs developed for the options discussed above are efficient as they have been based on a good 
understanding of the existing infrastructure found at the locations where they will be installed thus reducing the level of 
assumptions around the costs. 
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      Figure 3 ς Phase 1 and 2 solution definition, shortlisting and cost estimation process developed with Aqua 
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1.3.1 Optimisation of our plan 

All shortlisted options were included in a risk and value stage within the Copperleaf investment software. Copperleaf is an 
investment decision making support tool to house investments and ultimately turn them into a deliverable and affordable 
plan for customers. The system itself uses multiple components to achieve this through a process called optimisation. A 
Six Capitals based value framework made up of more than twenty value models allow the business to capture risk and 
value against categories that are pertinent to the business and its customers (see Figure 4)  

                    

Figure 4 - Copperleaf Six Capitals risk and value Framework  

Applicable value models are attached to investments and scored appropriately using standard questionnaire templates to 
ensure consistency of input across a portfolio. Current and forecasted risk profiles are used to create a baseline risk 
position that value can be offset against for all solution options within a given investment. All value models are attached 
to a value function that contains up to three value sets, Private, Societal and Willingness to Pay. The value sets contain 
monetised values that align model outputs. Private costs are based on those that we would expect to incur if the risk was 
realised, Societal costs are based on the expected socio-economic impact of the risk being realised and Willingness to Pay 
costs are based on customer expressed values for areas of service improvement. 

The optimisation process takes into account financial and performance constraints that are inputted as parameters to 
affect its decision-making around the solutions it chooses in context of cost, risk and value in the wider business plan. 

When we are looking for the best options for customers, we are taking into consideration affordability as well as cost and 
value. Final options are selected based on the value that they offer at two levels, the first is the options value at an 
investment level and the second is the value that they offer at a portfolio level to ensure that we are getting the best 
value plan across the board based on the portfolio level constraints applied. 

Further detail around our AMP8 optimisation approach can be found in Section 4 of our appendix, Ψ{{/от hǳǊ !ǎǎŜǘ 
Management Approach to best-value investment planning through 2025-нлол ŀƴŘ ōŜȅƻƴŘΦΩ 
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1.3.2 Evidencing our delivery approach for 2025-2030 

Common with convention across the water sector, South Staffs Water delivers its capital investment programmes 
primarily through an external supply chain of consultants and contractors. This supply chain will work to an optimised 
programme managed by the SSW Asset Management Function and delivered by the SSW Capital Investment Delivery 
function.  

For the AMP7 PR19 programme these consisted of several multi supplier framework agreements and standalone 
contracts. These frame contracts may be extended into AMP8 if required for expediency of early AMP8 project delivery, 
or in the case of standalone contracts will continue to be in force until the natural completion of the specific projects. 

In early 2023, a process was commenced to appoint delivery partners under framework agreements for the delivery of 
the AMP8 PR24 programme. This process will comply with the Utilities Contract Regulations 2016. 

The AMP8 framework agreements will utilise the Institution of Civil Engineers NEC4 suite of contracts, specifically the 
Professional Services Contract and the ECC with Options A (priced activity schedule), B (priced BoQ) Priced C (target cost) 
and E for emergency works (cost reimbursable). This suite of contracts has been chosen because it is the prevailing 
contract form used across UK utilities and has been developed to provide flexibility, encourage good project 
management, be clear and concise and provides a balanced Client Contractor/Consultant relationship. Each framework 
ǿƛƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƴǳƳōŜǊ ƻŦ Ψ[ƻǘǎΩ ŦƻǊ ǿƘƛŎƘ ǎǳŎŎŜǎǎŦǳƭ ŘŜƭƛǾŜǊȅ ǇŀǊǘƴŜǊǎ Ŏŀƴ ōŜ ŀǇǇƻƛƴǘŜŘ ǘƻ ǎŜǊǾƛŎŜ ƻƴŜ ƻǊ ƳǳƭǘƛǇƭŜ [ƻǘǎΦ  

The core of the programme will be delivered by 3 main framework contracts and for projects with a higher capital 
expenditure and degree of complexity through stand-alone contracts.  

¶ Infrastructure Assets Delivery Framework - New build, Improvements, Renewals, Refurbishments, and Capital 
Maintenance [BOUNTY] 

¶ Non- Infrastructure Assets Delivery Framework - New build, Improvements, Renewals, Refurbishments, and 
Capital Maintenance [BCM] 

¶ Professional Services Delivery Framework ς Technical Engineering Design, Specialist Modelling and Analytics, 
Commercial and Regulatory Advisory.  [Services] 

¶ Standalone Contracts ς Singel projects requiring a bespoke structure to enable early contractor involvement 
and 2 stage delivery where appropriate, a feasibility, design and pricing contract commission followed by a 
delivery contract commission to ensure efficient pricing.   

This will be supplemented by a number of direct procurement contracts to procure components, such as infrastructure 
instrumentation, meters, sensors etc. Works will be let on either a mini tender competition basis or via direct allocation 
with independent cost verification to assure value for money.  

The model has been designed to deliver; 

¶ Value for money 

¶ aƛƴƛƳƛǎŜ ƛƴǘŜǊƴŀƭ ΨŎƻǎǘ ǘƻ ǎŜǊǾŜΩ 

¶ Resilient and reliable delivery 

¶ Flexibility, adaptability, innovation 

Further detail around our AMP8 delivery approach can be found in {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ 
ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ {{/лм {ŜŎǳǊƛƴƎ ȅƻǳǊ ǿŀǘŜǊ ŦǳǘǳǊŜ ς business plan 2025-2030. 
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1.4 Alignment of our enhancement expenditure with our LTDS 

For this price review, we have recognised the importance of linking our AMP8 plans with the long-term. The new 
requirement to submit a 25-year Long-term Delivery Strategy (LTDS) alongside our 5-year business plan for 2025-2030 
came at a good time for us as we sought to improve our asset management maturity. Many of the new approaches, tools, 
and models that we have developed and used to define investment outlined in this appendix were built to serve both.  

For example, our new resilience model for all supply zones in our network. We sought to have a model that could assess 
the resilience of our supply zones to climate change, demand, operating environment, and reservoir level. The model 
calculates a robust supply-demand position (hours of storage available) based on a wide range of operating scenarios 
(hydraulic constraints, available sources etc.) and conditions. And we have generated associated investment cases across 
our production (for example power resilience) and network (for example new strategic resilience mains) assets that have 
been subject to detailed cost and value estimates and tested extensively with our customers prior to their inclusion in the 
plan. Section 1.5 of our appendix Ψ{{/от hǳǊ !ǎǎŜǘ aŀƴŀƎŜƳŜƴǘ !ǇǇǊƻŀŎƘ ǘƻ ōŜǎǘ-value investment planning through 
2025-2030 and beyond,Ω provides further information around how we defined our core pathway for both AMP8 and as 
part of the longer term LTDS ambition for operational resilience planning. 

Similarly, in our base programme, our improved model for predicting bursts spans the full horizon of the LTDS, builds in 
new variables driven by the Common Reference Scenarios (notably climate change in this case), and determines our 5-
year infrastructure renewals expenditure linked to the desired AMP8 Performance Commitment Level (PCL).  

This maturity in our thinking has created an inextricable link between our asset management plans, business plan and the 
LTDS. Whilst there are areas we can still improve; we are pleased with the coverage of models and data-driven 
approaches to decision-making across all horizons. This has been further enhanced with our ability to test uncertainty and 
scenario analysis in Copperleaf, which has supported strategy reviews and provided maturity in focus and decision making 
around core and adaptive planning through value analysis linked to risk.  

 

Figure 5 ς evidencing Asset Management maturity and improved decision making at PR24 in context of the LTDS 

The specific links to our LTDS from each case are contained in the relevant section detail. For further information on our 
LTDS, see appendix ΨSSC02 South Staffordshire Water ς long term delivery ǎǘǊŀǘŜƎȅΩΦ 
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1.5 Protecting customers with a comprehensive set of Price Control Deliverables 

We have analysed our enhancement investments to identify where there is no direct link or an easy to measure benefit to 
our Performance Commitments or ODIΩǎ. We have taken those identified enhancement schemes and grouped them into 
six price control deliverable (PCD) categories. These are: 

¶ Supply resilience 

¶ Storage resilience 

¶ Smart water system trial 

¶ Quality 

¶ WRMP 

¶ Metering 

Within each PCD we have set out our PCD payment rates to protect our customers against non-delivery of enhancement 
investments. The PCD will set out the key outputs or outcomes expected to be delivered through enhancement funding. 
If the outputs or outcomes are not delivered in the control period, the PCD will ensure the funding provided will be 
returned to our customers plus the time value of money to the cost of capital. We propose to add late delivery penalties 
through the AMP based on the phasing provided in the individual PCD forecast deliverables, utilising the time value of 
money to the cost of capital.  

Where we have DWI support for enhancement, we consider this offers sufficient customer protection and no PCD is 

required. The individual cases pertaining to improvements in raw water quality (section 4.1), cyber security and SEMD 

(section 3.4 and 3.5 respectively), fall into this category. Section 6.1 contains the DWI support notices.  
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Supply resilience PCD - This includes a variety of schemes. Due to this we felt that using a unit rate ŘƛŘƴΩǘ ǇǊƻǾƛŘŜ the best 

price control for our customers. We have instead used penalties based on the individual ǎŎƘŜƳŜΩǎ enhancement funded 

allowance. On top of that we will apply a time value of money to the cost of capital for the appropriate period required. 

The enhancement investments included within this PCD can be found in cases 11 and 12 (section 5.1 and 5.2). 

Table 1 ς Our Supply resilience PCD 

{ǳǇǇƭȅ ǊŜǎƛƭƛŜƴŎŜ t/5 

Description 
Power, supply and, network improvements to deliver water Ml/d improved resilience 
capacity. 

Output or Outcome 
measurement and 

reporting 

The outputs of this PCD will be measured in Ml/d improved resilience capacity. The forecasted 
Ml/d deliverables are set out in the table below. 
Delivery of Ml/d improved resilience capacity will be reported and monitored through the 
control period following the existing APR process.  
Reported at the end of the financial reporting year. 

Assurance 
Independent third-party assurance to confirm completed milestones  

Conditions on 
schemes 

 

 

5ǳŜ ǘƻ ǘƘŜ ǾŀǊƛŀƴŎŜ ƛƴ ǎŎƘŜƳŜǎ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘƛǎ t/5Σ ǿŜ ŦŜŜƭ ǘƘŜ ǳƴƛǘ ǊŀǘŜǎ ŘƻƴΩǘ ǇǊƻǾƛŘŜ 
a fair price control for our customers. Therefore, we propose to measure deliverables in Ml/d 
improved resilience capacity but, will apply penalties based on individual scheme 
enhancement funded allowance.  

Scheme Forecast delivery Cost £s Ml/d 

Fleam Dyke station ς Power resilience 2028/29 £312,685 2.4 

Grantchester road station - Power resilience 2029/30 £541,270 40.8 

West Bromwich station - Power resilience 2026-27 £1,362,994 104.0 

Euston borehole ς Supply resilience 2028/29 £1,920,016 10.0 

Heydon borehole - Supply resilience 2029/30 £2,095,749 1.1 

Gentleshaw relift pump ς Supply resilience 2028/29 £1,104,698 10.0 

Hanbury resilience - Network resilience 2029/30 £2,911,049 7.8 

Burntwood resilience - Network resilience 2029/30 £395,780 8.1 

PCD payment rate 

Option A - Late delivery for in-AMP phasing, will apply a time value of money penalty to the 
enhancement funded amount applied for the individual scheme which will be returned to our 
customers. The time value of money will be applied at the appropriate rate for the period 
required.  
Option B ς [ŀǘŜ ŘŜƭƛǾŜǊȅ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ Ƙŀǎ ǎǘŀǊǘŜŘ ōǳǘ ƛǎƴΩǘ ŘŜƭƛǾŜǊŜŘ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 
control period will apply, the time value of money on late delivery (This will apply a cut off 
period to the end of year 1 of AMP 9 (2030/31). If by the end of year 1 AMP 9 the project is 
still incomplete, we will return the enhancement amount funded not spent on that scheme 
back to the customer.  
Non-delivery ƻŦ aƭκŘ ƛƳǇǊƻǾŜŘ ǊŜǎƛƭƛŜƴŎŜ ŎŀǇŀŎƛǘȅ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ ƘŀǎƴΩǘ 
been started within the control period. We will return the full enhancement funded amount 
for that specific scheme plus the time value of money back to our customers.  
The time value of money will apply the appropriate rates for the period required.  
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5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 
 

 2025-26 2026-27 2027-28 2028-29 2029-30 

Ml/d improved 
resilience capacity 

Ml/d  104  22.4 57.86 
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Storage resilience PCD ς This PCD is aimed to protect our customers from non-delivery of the Langley Reservoir 

enhancement investment included within the distribution network resilience case 11 (section 5.1). The scheme is made 

up of base and enhancement spend to deliver the project. The PCD will protect customers on the enhancement 

allowance provided to deliver this investment.  

Table 2 - Our Storage resilience PCD  

{ǘƻǊŀƎŜ ǊŜǎƛƭƛŜƴŎŜ t/5 

Description Storage improvement - to deliver a storage improved resilience capacity. 

Output measurement and 
reporting 

The outputs of this PCD will be measured in megalitres improved resilience capacity. The 
forecasted Ml deliverable is set out in the table below. 
Delivery of storage improved resilience capacity will be reported and monitored through 
the control period following the existing APR process. 
Reported at the end of the financial reporting year. 

Assurance Independent third-party assurance to confirm completed milestones  

Conditions on scheme This PCD is to provide customer protection against non and late delivery of Langley 
Reservoir enhancement funding. The below PCD payment rates will apply to the 
enhancement funded allowance. There is a significant amount of base allowance to 
complete this project which will not be subject to a price control deliverable.  

PCD payment rate Option A ς [ŀǘŜ ŘŜƭƛǾŜǊȅ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ Ƙŀǎ ǎǘŀǊǘŜŘ ōǳǘ ƛǎƴΩǘ ŘŜƭƛǾŜǊŜŘ ōȅ ǘƘŜ ŜƴŘ ƻŦ 
the control period will apply, the time value of money on late delivery (This will apply a 
cut off period to the end of year 1 of AMP 9 (2030/31). If by the end of year 1 AMP 9 the 
project is still incomplete, we will return the enhancement amount funded not spent on 
that scheme back to the customer.  
Non-delivery - of storage improved resilience capacity will be applied where the project 
ƘŀǎƴΩǘ ōŜŜƴ ǎǘŀǊǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǇŜǊƛƻŘΦ ²Ŝ ǿƛƭƭ ǊŜǘǳǊƴ ǘƘŜ Ŧǳƭƭ ŜƴƘŀƴŎŜƳŜƴǘ 
funded amount for the specific scheme plus the time value of money back to our 
customers.  
The time value of money will apply the appropriate rates for the period required.  

 

 

5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  
2025-26 2026-27 2027-28 2028-29 2029-30 Total 

Storage available for use Ml 
    

5.41 5.41 
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Smart water system trial PCD ς The Smart Water system trial PCD requires the deliverable of an open data report on a full 

smart water system. The scheme ŘƻŜǎƴΩǘ ƳŜŜǘ ǘƘŜ materiality threshold for a PCD, but we want to apply a PCD as we 

believe it will provide a platform for which informed decisions can be made within the water industry for the future. The 

report will provide insights into a Smart water system and the quantified benefits for customers. This PCD applies to the 

enhancement investment case 13 (section 5.3). 

Table 3 - Smart water system trial PCD 

{ƳŀǊǘ ǿŀǘŜǊ ǎȅǎǘŜƳ ǘǊƛŀƭ t/5 

Description Smart water system trial in the Outwoods Water Supply Zone (WSZ) to quantify the 
benefits of a smart water system. 

Output measurement and 
reporting 

The output of this PCD will be through the mechanism of an open data report on the 
quantifiable benefits of a smart water system. The forecasted deliverable is set out in 
the table below. 
Delivery of the open data report should be published in the first quarter of year 4 of the 
control period (June 2028). 

Assurance Independent third-party assurance to confirm completed milestones  

Conditions on scheme ²Ŝ ŘƻƴΩǘ ǇǊƻǇƻǎŜ ŀƴȅ ƭŀǘŜ ŘŜƭƛǾŜǊȅ ǇŜƴŀƭǘƛŜǎ ƻƴ ǘƘƛǎ ǎŎƘŜƳŜ ŀǎ ƛǘ ŘƻŜǎ ƴƻǘ ƳŜŜǘ ǘƘŜ 
materiality threshold for a PCD. We do however want to apply a PCD as we are 
confident, we can deliver the project and feel it will deliver insights for the water 
industry to make informed decisions on the benefits of a Smart water system looking 
into future price control periods.  

PCD payment rate Non-ŘŜƭƛǾŜǊȅ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ǇŜǊƛƻŘ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ ƘŀǎƴΩǘ 
been started within the control period. We will return the full enhancement funded 
amount for the specific scheme plus the time value of money back to our customers.  
The time value of money will apply the appropriate rates for the period required.  

 

 

 

5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  
2025-26 2026-27 2027-28 2028-29 2029-30 

Smart water system 
trial 

Open data report 
   

Open data 
report 
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Quality PCD ς This PCD covers ƻǳǊ ƭŜŀŘ ŜƴƘŀƴŎŜƳŜƴǘ ƛƴǾŜǎǘƳŜƴǘǎΦ ²Ŝ ŘƻƴΩǘ ǇǊƻǇƻǎŜ ŀƴȅ ƭŀǘŜ ŘŜƭƛǾŜǊȅ ǇŜƴŀƭǘƛŜǎ ŀǎ ǘƘŜǎŜ 

ǎŎƘŜƳŜǎ ŘƻƴΩǘ ƳŜŜǘ ǘƘŜ ƳŀǘŜǊƛŀƭƛǘȅ ǘƘǊŜǎƘƻƭŘ. We do want to apply a PCD to protect our customers from non-delivery. 

We want to provide an open data report on our lead pilot scheme to encourage shared learning and benefits with the 

industry. We hope this will provide insights into the benefits and provide a platform for the industry to make informed 

decision looking to the future. This PCD provides customer protection for case 10 (section 4.2). 

Table 4 - Quality PCD 

vǳŀƭƛǘȅ t/5 

Description Lead pilot scheme and a lead replacement program for vulnerable customers. 

Output measurement and 
reporting 

The output of the lead pilot scheme will be through the mechanism of an open data 
report.  
The outcome of the lead replacement program will be based on 373 vulnerable 
customers lead replacements.  
Forecasted deliverables are set out in the table below. 
Delivery of the open data report should be published in the first quarter of year 4 of 
AMP 8 (June 2028). 
Reporting of the lead replacement programme will be reported at the end of the control 
period through the existing APR process.   

Assurance Independent third-party assurance to confirm completed milestones  

Conditions on scheme ²Ŝ ŘƻƴΩǘ ǇǊƻǇƻǎŜ ŀƴȅ ƭŀǘŜ ŘŜƭƛǾŜǊȅ ǇŜƴŀƭǘƛŜǎ ƻƴ ǘƘƛǎ t/5 ŀǎ ƛǘ ŘƻŜǎ ƴƻǘ ƳŜŜǘ ǘƘŜ 
materiality threshold. We do however want to apply a PCD as we are confident, we can 
deliver the project and feel the shared open data report will provide insights for the 
water industry to make informed decisions on the benefits of lead replacements to 
reduce the risk of lead failure to customers for future price control periods.  

PCD payment rate Non-delivery of the open data report for the lead pilot scheme will be applied where the 
ǇǊƻƧŜŎǘ ƘŀǎƴΩǘ ōŜŜƴ ǎǘŀǊǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǇŜǊƛƻŘΦ ²Ŝ ǿƛƭƭ ǊŜǘǳǊƴ ǘƘŜ Ŧǳƭƭ 
enhancement funded amount for the specific scheme plus the time value of money back 
to our customers. 
Non-delivery of lead replacement programme will apply a unit rate per replacement not 
delivered by the end of the control period. The unit rate will be based of the 
enhancement funded amount. A time value of money cost of capital will also be applied 
to the applicable value amount.  
The time value of money will apply the appropriate rates for the period required.  
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5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  

2025-26 2026-27 2027-28 2028-29 2029-30 

Lead pilot scheme Open data report    Open data 
report 

 

Lead replacements Number     373 
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WRMP PCD ς This PCD is to protect our customer from non-delivery of the Grafham water transfer scheme. ²Ŝ ŘƻƴΩǘ 
propose any late delivery penalties for this scheme as there are several dependencies that are out of our control. What 
we do propose is non-delivery means full enhancement amount to be returned to our customers plus the time value of 
money. This PCD provides customer protection for case 1 (section 2.1). 

Table 5 - WRMP PCD 

²wat t/5 

Description Installation of a 26 Ml/d capacity pipeline for use when water is available.  

Output measurement and 
reporting 

The output of the Grafham import will be measured Ml/d capacity pipeline for use when 
water is available.  
Delivery will be reported and monitored through the control period following the 
existing APR process. 
Reported at the end of the financial reporting year.  
Forecasted deliverables are set out in the table below. 

Assurance Independent third-party assurance to confirm completed milestones  

Conditions on scheme Grafham Transfer ς ŀ нс aƭκŘ ǘǊŀƴǎŦŜǊ ƻŦ ǿŀǘŜǊ ŦǊƻƳ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ DǊŀŦƘŀƳ 
wŜǎŜǊǾƻƛǊΦ ¢Ƙƛǎ ǎŎƘŜƳŜ ƛǎ ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ DǊŀŦƘŀƳ 
to Rede pipeline which has approximately 26 Ml/d of spare capacity until 2040. This 26 
Ml/d will be available upon completion of the Grand Union Canal (GUC) option under 
development by Affinity Water that will enable them to reduce their current take from 
DǊŀŦƘŀƳ ²ŀǘŜǊΦ ¢Ƙƛǎ ƛǎ ŎǳǊǊŜƴǘƭȅ ǎŎƘŜŘǳƭŜŘ ǘƻ ōŜ ŎƻƳǇƭŜǘŜŘ ōȅ нлонΦ ²Ŝ ŘƻƴΩǘ ǇǊƻǇƻǎŜ 
any late delivery penalties on this PCD due to variables which are out of our control.   

PCD payment rate Non-ŘŜƭƛǾŜǊȅ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ǇŜǊƛƻŘ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ ƘŀǎƴΩǘ 
been started within the control period. We will return the full enhancement funded 
amount for the specific scheme plus the time value of money back to our customers.  
The time value of money will apply the appropriate rates for the period required.  

 

5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  

2025-26 2026-27 2027-28 2028-29 2029-30 

Grafham import Ml/d     26 
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Metering PCD ς This PCD looks to protect our customers from non-delivery of the proposed meters installations. We 
propose a final figure at the end of the control period based on a unit rate cost for non-delivery and not any phasing 
penalties. The unit rate cost provided below are based on the enhancement case and funding amount proposed to deliver 
our target of installations. This PCD provides customer protection for case 3 (section 2.3). 

Table 6 - Metering PCD 

aŜǘŜǊƛƴƎ t/5 

Description Installation of advanced monitoring infrastructure (AMI) meters which are capable of 
recording and transmitting data at least once every 24 hours to measure supplies of 
water to premises. This involves new AMI meter installations and replacement of 
existing meters with new AMI meters. 
The new AMI smart meter installation includes both HH and NHH meters. 
AMI for basic / AMR replacements covers only NHH replacements as per our 
enhancement case. 

Output measurement and 
reporting 

SSC output will be measured in the number of meters installed by the end of the period. 
We have put forward a flat phased strategy as can be seen in the table below. 
Delivery of meters will be reported and monitored through the existing APR process.  

Assurance Independent third-party assurance to confirm completed milestones  

Conditions on scheme We are confident in the delivery over the AMP period but recognise there may be a risk 
of a lower first year as we phase up the start of our universal programme. Therefore, we 
expect the PCD to relate to whole AMP delivery, rather than in year. 

PCD payment rate A unit rate per meter will be applied at the end of the control period for non-delivery 
based on the enhancement funded allowance for the schemes. 
New AMI smart meter installation = 161,455 units. Current unit cost rate of £204 
AMI for basic / AMR replacement = 22,135 units. Current unit cost rate of £109 
Per capita consumption performance commitment penalty will add additional penalty 
for late/non delivery of the schemes. 

Cumulative forecast of number of meters (flat phased) 

5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  
2025-26 2026-27 2027-28 2028-29 2029-30 

New AMI smart meter install Number of meters 
32,291 64,582 96,873 129,164 161,455 

AMI for basic / AMR 
replacements 

Number of meters 
4,427 8,854 13,281 17,708 22,135 



SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

2.1 Case 1: WRMP Supply-Demand Balance  20 

2. Making the Best Use of our Water Resources 

The enhancement cases in this section 2 have been developed to secure the investment needed for delivery of our Water 
Resources Management Plan 2024 (WRMP24).  

The summary of our proposed Enhancement Totex is in Table 7 below, presented in £K. 

Table 7 ς Section 2 Proposed Enhancement 

 

2.1 Case 1: WRMP Supply-Demand Balance 

2.1.1 Summary 

Every 5 years, water companies develop the Water Resource Management Plan outlining how they intend to sustainably 
meet the forecasted water demand needs of customers and the environment. Demand management is prioritised, and 
then if needed, supply side options are evaluated in order determine the best value plan for resolving any deficits. 

/ŀƳōǊƛŘƎŜ ²ŀǘŜǊΩǎ ŘǊŀŦǘ ²watнп ǿŀǎ ǎǳōƳƛǘǘŜŘ ǘƻ 5ŜŦǊŀ ŀƴŘ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ƛƴ нлнн ŀƴŘ ǿŀǎ ƛǎǎǳŜŘ ŦƻǊ 
consultation in early 2023. Following this, we have reviewed all of the consultation feedback and provided a revised draft 
WRMP which is currently with Defra for review alongside our statement of response. 

The Cambridge Water WRMP outlines significant challenges regarding water resource availability and demand for water 
in both the short and long term. Growth in the Cambridge region is forecasted to be faster than anywhere else in the UK. 
This growth is both houses and commercial growth. A large proportion of the non-household growth relates to 
ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ ǘƘŜ ōƛƻƳŜŘƛŎŀƭ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŦƛŜƭŘǎΣ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ŀƛƳ ŦƻǊ /ŀƳōǊƛŘƎŜ ǘƻ ōŜ 
άǎǳǇŜǊŎƘŀǊƎŜŘ ŀǎ 9ǳǊƻǇŜΩǎ ǎŎƛŜƴŎŜ ŎŀǇƛǘŀƭέΦ1 In addition to this, there are some significant restrictions to our current 

 
1 Long-term plan for housing - GOV.UK (www.gov.uk) 

https://www.gov.uk/government/news/long-term-plan-for-housing
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ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ǊŜǉǳƛǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ŘŜƭƛǾŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴΦ /ŀƳōǊƛŘƎŜ ²ŀǘŜǊΩǎ ƎŜƻƎǊŀǇƘȅ 
is unique in that 100% of its water is supplied by chalk aquifers. By 2030 we need to reduce our current abstraction by 
circa 25%, with further potential reductions of the same magnitude required before 2040. When we take into account 
the impacts of climate change on supply availability and demand, the combination of these factors mean that demand 
outstrips supply and creates a supply demand deficit. 

The plan includes ambitious demand management activity that aligns with the Government Environment Act targets, 
published in 2022. However, this is not sufficient to resolve the deficit. As such, we have identified over 130 supply side 
options which have been screened to produce a list of feasible options. These options are assessed and costed for all of 
the benefits and disbenefits the option could bring e.g., flood mitigation, carbon impact, tourism & amenity etc. This, 
along with the cost of the scheme, is used to assess and compare options through the use of a multi-criteria analysis tool 
to determine the set of options to resolve the supply demand balance that deliver best value for society and the 
environment. 

The Cambridge Water revised draft WRMP24 includes two supply side options: 

¶ Grafham Transfer ς a 26 aƭκŘ ǘǊŀƴǎŦŜǊ ƻŦ ǿŀǘŜǊ ŦǊƻƳ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ DǊŀŦƘŀƳ wŜǎŜǊǾƻƛǊΦ ¢Ƙƛǎ ǎŎƘŜƳŜ ƛǎ 
ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ DǊŀŦƘŀƳ ǘƻ wŜŘŜ ǇƛǇŜƭƛƴŜ ǿƘƛŎƘ Ƙŀǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 26 Ml/d 
of spare capacity until 2040. The Grafham to Rede pipeline will be constructed through the Cambridge Water 
area and by connecting into this pipeline and maximising this spare capacity in the pipe we are able to facilitate a 
26 Ml/d transfer of water into our system. This 26 Ml/d will be available upon completion of the Grand Union 
Canal (GUC) option under development by Affinity Water that will enable them to reduce their current take from 
Grafham Water. This is currently scheduled to be 2032 and the cost of the scheme is £12.427m. 

¶ Fens Reservoir ς the development of a 50 Mm3 reservoir jointly with Anglian Water on a 50:50 basis to supply 
water into the Cambridge Water region from 2036. This option will supply circa 44 Ml/d of water to the 
Cambridge region and total cost for the programme is £1.96bn. The Fens reservoir features as an appendix to the 
Business Plan and is not included in this enhancement case. 

We have shared these options with our customers and stakeholders to ensure any concerns are understood and factored 
into our planning, as well as determining support and future communication and engagement requirements. Overall, our 
customers support these options, seeing water transfers as a positive way to address the water needs but believe that 
the reservoir offers a longer-term solution that sees less reliance on other companies which is preferred. 

Our WRMP24 forms our core pathway for AMP8. We have undertaken scenario testing on our plan to understand how 
the Ofwat reference scenarios may impact the selection of these options.  

The Grafham transfer scheme involves pipeline construction and connection, and this would be designed and delivered 
through our AMP8 capital delivery partners working in collaboration with Anglian Water. This scheme will secure the 
medium-term supply resilience for Cambridge Water customers, as well as enabling critical abstraction reductions from 
the chalk aquifers which will deliver environmental improvement aligned to the Water Framework Directive objectives 
and protection from climate change. Prior to the building of this scheme, we need to undertake network feasibility 
studies to determine key connection locations, changes needed to the configuration of our system, operational changes 
required to network operation and set up, as well as water quality transfer reviews and impact mitigation work.  

The table below summarise our planned investment. 
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Table 8 - Investment Summary 

Investment Enhancement 
Investment 

AMP 8 TOTEX 
£k 

AMP 8 
Enhancement 

OPEX £k 

AMP 8 Base 
CAPEX £K 

AMP 8 Enhancement 
CAPEX £k 

Grafham 
Transfer 

Network feasibility, 
connection, and 
associated 
infrastructure to 
enable transfer of 26 
Ml/d from Anglian 
²ŀǘŜǊΩǎ Grafham 
Water 

12,427 £0 £0 12,427 

Totals 12,427 £0 £0 12,427 

2.1.2 Background Information 

The WRMP24 process for Cambridge Water assesses the future water demand needs for our region, including those for 
both household and non-household customers, as well as identifying those for the environment. This process has shown 
that there is a significant increase in demand required in the Cambridge Water region of approximately 18% by 2050. This 
is driven by the ambitious growth forecasts in the region. Whilst many other regions of the country are experiencing 
household growth, the Cambridge Water region is forecasting significant non-household growth too, and in high water 
consumption in activities such as laboratory and medical functions. As a result, the non-household growth constitutes 
54% of this forecasted demand increase. 

In addition to this, there are significant abstraction reductions that need to be met. Currently the majority of the 
Cambridge Water supply comes from chalk aquifers, and as a result of current and forecasted growth rates, there is a 
need to cap these licences by nearly 30 Ml/d by 2030 in order to prevent deterioration of these water environments. This 
equates to over 25% of our current abstraction capacity. In addition, the Environment Agency National Framework, 
released in 2021, identified the potential scale of abstraction reductions prior to 2050 in order to protect the 
environment from climate change and help deliver the Water Framework Directive objectives for watercourses to meet 
good ecological status. These abstraction reductions, when combined with the earlier ones, will lead to a reduction in 
over 50% of our current water resource availability.  

The WRMP24 focuses on demand management in the first instance to meet the new demand and close the gap between 
lost water resource availability. Our plan aims to achieve the Environment Act targets, published in December 2022, 
including: 

¶ 50% leakage reductions by 2050, including all interim targets. 

¶ Reduce household consumption to 122 l/p/d by 2038 and 110 l/p/d by 2050. 

¶ Reduce non-household consumption by 9% by 2038.  
 
However, due to the scale of the non-household growth planned in the Cambridge region, it is not possible to reduce 
overall non-household consumption by 9% from the baseline 19/20 level as this would require all new development to be 
water neutral as well as reducing existing consumption. As such, we deliver a reduction that equates to 9% of the 
forecasted demand in 2038 by this date.  
 
Despite these ambitious demand reductions proposals, there is still a significant deficit to be resolved to achieve an 
appropriate supply demand balance. As such, new supply side options are required to enable the abstraction reductions 
required as well as meet the significant growth in the area. However, due to the chalk geology of the Cambridge Water 
region, there are very limited opportunities for new supply options in the area. At WRMP24 pre-consultation phase, many 
options were screened out through our environmental assessment process or removed following feedback from the 
Environment Agency. Our initial long list of potential options numbered over 130, but following these reviews we are now 
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reduced to 18 feasible options, several of which are iterations of the same option (e.g., different size transfers from the 
same source). Most of these rely on our neighbouring water companies through transfers, licence trades or effluent 
reuse. 
 
Our planning process looks to the value each option provides; here value does not only relate to cost but also to 
additional benefits afforded through the option such as flood reliance, tourism and amenities, natural capital, and 
biodiversity. All options are included in the Water Resources East (WRE) multi-criteria analysis tool, called the simulator. 
The simulator then assesses each option against the others to determine the best value options required to solve the 
challenge. Following selection of the schemes through this method, the options are included in the Economic Balance of 
Supply and Demand model (EBSD) which determines the required timing for these options. The selected supply side 
options for Cambridge Water are: 
 

¶ Transfer of water from Grafham Transfer 

¶ Fens Reservoir 

Both options are being developed in partnership with our neighbours Anglian Water. 

The Grafham Water transfer option will see the transfer of 26 Ml/d of water from Grafham Water into the Cambridge 
Water region via a pipeline currently proposed for construction by Anglian Water to connect Grafham to Rede as part of 
their strategic grid development. Upon commissioning there will be spare capacity in this pipe until 2040 which enables 
the supply of a 26 Ml/d transfer of water into the Cambridge Water region. Our option requires the installation of 
connecting pipework and ancillary infrastructure to enable the incorporation of this water into our system. The cost of 
this work is £12.43m. 

This water will be available from Grafham Water as a result of the Grand Union Canal strategic resource option under 
development by Affinity Water. This additional water availability will enable Affinity Water to reduce its transfer of water 
from Graham Water and thereby enable capacity to transfer to Cambridge Water. As a result of this reliance on the Grand 
Union Canal (GUC) option, the earliest start date for the Grafham Water transfer option is 2032. 

In order to ensure that our WRMP preferred plan is low or no regrets, it is tested against a range of scenarios. This 
includes low and high scenarios for both climate change and growth. The different climate change scenarios provide little 
impact (less than 1%) to the available DO (Deployable Output) and therefore do not impact on either the options selected 
or the timing of these options. 
 
The differing growth scenarios do show an impact on forecasted demand. Our plan utilises the adopted local plan data, as 
instructed in the Water Resource Planning Guidelines (WRPG). The high growth projection is included in our plan as an 
adaptive pathway. The low growth projection utilises the ONS data and actually shows demand to decrease, as shown in 
the table below: 

Table 9 - Growth Scenario comparison 

HH Demand in 
Ml/d 

2029/30 2034/35 2039/40 2044/45 2049/50 

Local Plan 48.1 50.5 51.5 52.7 53.4 

ONS 45.2 44.8 44.4 44.2 44.0 

Difference 2.9 5.7 7.1 8.5 9.4 
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This shows that the ONS data actually forecasts a reduction in demand. This is because the forecasted new build growth 
for the ONS scenario is very low. Our demand forecast assumes a general reduction in water usage due to a continued 
downward trend in micro-component use. In addition, it assumes the current rate of customers opting to switch to a 
meter is sustained and takes into account the reduction in demand this typically brings. As a result, this modest increase 
in growth is offset by these elements leading to an overall reduction in demand. 

Throughout 2022, there have been regular meetings between Cambridge Water, the Environment Agency, Defra and the 
Greater Cambridge Shared Planning teams regarding the risk that the existing levels of growth pose to the environment 
and the water resource availability in the area. The Environment Agency has objected to several proposed developments 
on the grounds of water resource availability in the catchment and the risk that any increases in demand may pose to the 
environment. These are issues we are facing in the region now based on the current level of proposed growth, and 
therefore we believe it to be inappropriate to plan for a level of growth that we know to be lower than both the local 
published plan and the aspirations set out by Government departments such as DHLUC for the Cambridge area, and 
which actually shows demand falling rather than increasing.  

As a result, we believe our plan delivers for the most likely scenarios, and our best value planning shows that these are 
the best value options. 

2.1.3 Need for Investment 

When including all of the required elements in the Cambridge Water WRMP24 planning process such as growth, climate 
change, and environmental needs, the following supply demand balance is calculated: 

Table 10 - WRMP24 supply demand deficit 

 2029/30 2034/35 2039/40 2044/45 2049/50 

SDB (Ml/D) -10.27 -32.95 -36.15 -69.24 -69.63 

Upon inclusion of the demand management activities, as outlined in the Environment Act targets, the SDB is updated to 
those detailed in table 4 below: 

Table 11 - WRMP24 supply demand deficit 

 2029/30 2034/35 2039/40 2044/45 2049/50 

SDB (Ml/D) 5.76 -12.44 -13.14 -46.23 -46.35 

As a result, new supply side options are required to deliver a positive supply demand balance for Cambridge Water. 

In 2022 Defra announced an opportunity for companies to apply for funding to accelerate infrastructure development 
relating to supply resilience. As such, Cambridge Water put the 15 Ml/d Grafham Transfer scheme that was selected in 
the draft WRMP forward for acceleration. As previously noted, ǘƘƛǎ ǎŎƘŜƳŜ ƛǎ ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ 
installation of their Grafham to Rede pipeline for Cambridge Water to connect to. To this end, Anglian Water also put 
forward their Grafham to Rede pipeline for the accelerated infrastructure development funding.  

However, the scheme was rejected primarily due to Environment Agency concerns regarding the sustainability of the 
water source being utilised for the transfer. The 15 Ml/d transfer utilised an existing Anglian Water drought permit, and 
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the Environment Agency confirmed in the draft WRMP consultation process that the drought permit was not sustainable 
and therefore the original 15 Ml/d transfer was no longer deemed feasible.  

As a result, we worked closely with Water Resources East, Affinity Water and Anglian Water to identify an alternative 
transfer option. Affinity Water currently have a transfer of water from Grafham Water which could instead be utilised by 
Cambridge Water if a suitable alternative source for Affinity Water could be identified. Affinity Water are currently 
proposing a strategic resource option through the RAPID process known as the Grand Union Canal option (GUC), which 
also has a dependency upon the Minworth SRO (Strategic Resource Option). The GUC option has several alternatives 
relating to the potential size of the scheme, and Affinity WŀǘŜǊΩǎ draft WRMP had previously selected the smallest option 
size of 50 Ml/d. By instead selecting the 100 Ml/d option, this provided Affinity Water with enough water to release their 
existing transfer of water from Grafham Water, therefore making it available for transfer to Cambridge Water. It also 
enabled a larger transfer of water to Cambridge Water than the original 15 Ml/d, and the transfer opportunity is now 26 
Ml/d which is the maximum spare capacity in the Anglian Water Grafham to Rede pipeline which will be delivered by 
Anglian Water in AMP8. The transfer is time-limited to 2040 as this is the date where Anglian Water require the full 
capacity of the pipeline.     

The revised draft WRMPs of Anglian Water, Affinity Water and Cambridge Water all include this option in their preferred 
plans. Through inter-regional planning, this option is selected in a wide range of scenarios run by the WRE simulator as 
well as individual company EBSD and multi-criteria modelling. The option is selected from its first availability in 2031/32, 
which is when the GUC option is forecast to be available, until 2036 when the Fens reservoir comes online and the need 
for the transfer is removed.  

Costs for this scheme were developed alongside our other supply side options by Atkins. Please see Section 6.2 in this 
appendix for further detail on the Atkins cost estimation process.  

A cross-connection will be constructed where the new Anglian Water circa 90km strategic main from Grafham to Rede 
(west to east) intersects the existing Cambridge Water supply mains. This will notionally be located approximately 2km 
north of Longstanton. The infrastructure required for this option includes:  

¶ 750m of 500mm diameter cross-connection pipework has been included in this option for variable allowance and 
costing purposes due to the uncertainty of the final Anglian Water strategic main location.  

¶ 8000m of 1000mm pipework as a notional additional Grafham Rede strategic main spur pipeline or contribution 
allowance to Anglian Water for Grafham Rede pipeline route which will enable a short cross connectivity into the 
Cambridge Water network. The preferred solution will be subject to route optimisation. 

¶ The pipework will be equipped with flowmeters, pressure reducing valves (PRV) and other ancillary 
instrumentation. 

¶ Water quality mitigation ς breakpoint chlorination, including; 

o Sodium Hypochlorite dosing rig and storage (26 Ml/d)  
o Chemical dosing storage and kiosk building  
o Chlorine contact tank (516 m3)  
o Land requirement for treatment site (600 m2) 
o Power grid connection for chemical dosing 

¶ Land compensation associated with 12,750m of pipeline. 
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These costs are summarised in the table below. The costs include 25% on-cost and design included and COPI. 

Table 12 - Grafham Transfer construction cost only breakdown 

Option ID 
Pipeline cost (£k) Civils cost (£k) M&E cost (£k) Optimism bias Total cost (£k) 

CW24-75Diii Op2 
6,524.7 1,319.1 381.1 44% 11,844 

Table 13 - Spend profile feasibility, design and construction costs 

Option ID 
Year 1 (£k) Year 2 (£k) Year 3 (£k) Year 4 (£k) Year 5 (£k) Total (£k) 

CW24-75Diii 
Op2 

50 145 1,775 5,834 4,623 12,427 

Year 1 and 2 additional costs relate to network feasibility required prior to design, pipeline route design optimisation and 
own staff costs. 

Key aspects of the scheme as envisaged are: 

¶ Ongoing collaboration with Anglian Water to develop the optimal pipeline route option for progression and 
delivery. 

¶ Pumping will not be required as part of this option, as the hydraulic head already developed in the Anglian Water 
main to reach Rede will be sufficient.   

¶ Anglian Water are undertaking the costing and environmental assessment of the new strategic main therefore it 
is the assessment of the Grafham Transfer pipeline and connections will be minimal or is not required as part of 
this option.  

¶ The existing CAM network has the capability to deploy the additional water from this option at the connection 
point.  

¶ Land compensation is assumed for all lengths of pipeline included in the option. 

Key risks include:  

¶ The enabling SRO schemes do not progress as planned. 

¶ The estimated pipe lengths are notional based on a review of GIS for the most appropriate pipeline locations and 
these are subject to change after detailed design, environmental impact assessment and land accessibility 
negotiations with landowners. 

¶ Potential degradation of water quality over time in the Grafham Rede strategic main providing the water to the 
Cambridge Water.   

There is notable variety in the different asset types and cost considerations across the WRMP24 supply-side options.  This 
influenced the selection of appropriate cost models and approaches to employ. The need to achieve consistency in cost 
estimates with the parallel PR24 processes was a key factor which influenced the use of ǘƘŜ ²wŎΩǎ ¢wсм ƛƴŘǳǎǘǊȅ ǿƛŘŜ 
cost tool TR61.  However, recognising that not all of the required assets for all options could be represented in this tool 
gave rise to using and combining alternative cost approaches.  These can be summarised as:  

¶ The WRc TR61 cost tool which includes several pre-ƭƻŀŘŜŘ ƳƻŘŜƭǎ ŜΦƎΦΣ ΨLƴŦǊŀǎǘǊǳŎǘǳǊŜ ƳƻŘŜƭǎΩ ŀƴŘ Ψ²ŀǘŜǊ 
¢ǊŜŀǘƳŜƴǘ ƳƻŘŜƭǎΩΦ  

¶ The WRMP19 cost estimation workbook. The WRMP19 pricing workbook was derived using engineering 
judgement on costs, assumptions, and industry experience at the time of production. Examples of where this was 
required include new power supply connections and land compensation and purchase. 
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Optimism bias has been applied as a multiplier to the total project costs to compensate for an inherent tendency for 
underestimation (optimism) of project pricing compared to the resultant outturn cost.  The optimism bias provides a 
contingency for currently unforeseen scope items and is set at a level appropriate to the stage of the option 
development. The estimated prices for each option are provided with an optimism bias applied of high, mid, and low 
estimates reflecting different levels of contingency. The optimism bias for the Grafham Transfer option was produced 
using guidance from the Cost Consistency Methodology Technical note produced by Mott Macdonald in August 2020, 
provided for use by South Staffs and Cambridge Water. 

Estimation of fixed Opex costs has been carried out using an approach that is consistent with the SST WRMP24 estimation 
approach and the WRMP19 methodology.  Only staff costs have been included within the fixed operating cost data.  

The variable operating costs represent, where applicable to the option: power, chemicals, waste stream and import costs. 
The import for the Grafham transfer is being received from Anglian Water.  In lieu of a commercial agreement between 
CAM and Anglian Water at the time of option pricing, a review of the Anglian Water trade costings 2022-2023 Wholesale 
charges schedule has been undertaken to establish assumptions to be prepared representing the expected import costs. 
The Anglian Water 2022-2023 Wholesale charges schedule provides the Anglian Water fixed charge (per year) and 
volumetric charge (per m3). 

2.1.4 Customer Support 

As part of the development of our draft WRMP24 we have shared our plans with customers to understand priorities, 
affordability, and preferences. As part of this, we have explained our need for new supply options and shared the type of 
options, as well as our preferred plan.  Following our initial customer engagement several customers raised concerns 
around water transfers, and so we undertook some additional deep dive research into this activity. The outputs of all of 
customer and stakeholder engagement were published as appendices to our draft WRMP24. 

Water Transfers: Most of the customers that we engaged with are in favour of water transfers for environmental reasons 
(if region A suffers no detrimental environmental impact as a result). However, some questioned the viability of this as a 
long-term strategy and others wanted further information on the possible adverse environmental impacts of water 
transfers in terms of carbon. Below are some direct customer quotes: 

  

 

We also held stakeholder roundtable events as part of the development of our WRMP24 and shared the prospect of 
water transfers with attendees. Some stakeholders ǎŀǿ ǘƘŜƳ ŀǎ ŀƴ ŜǎǎŜƴǘƛŀƭ ŎƻƳǇƻƴŜƴǘ ƻŦ /ŀƳōǊƛŘƎŜ ²ŀǘŜǊΩǎ ²watΤ 
transfers would boost water supplies faster than a reservoir so would help to fill the deficit in the medium term. 
However, they did feel that transfers would only be one piece of the overall plan. Given the time for transfers to come 
online, a range of demand management measures would have to be relied on until then. Also given the size of the deficit, 
a reservoir would also be needed in the long term. 
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2.1.5 Best Option for Customers 

Our WRMP process identifies potential new supply options, and our process identified over 130 options. These options 
include: 

¶ New groundwater 

¶ New surface water 

¶ Licence trades 

¶ Water transfers 

¶ Groundwater enhancement 

¶ Water reuse 

These options must then be screened to ensure they are feasible and so these have a high-level environment assessment 
to identify any concerns that cannot be mitigated. Any options that pass this screening process progress as feasible 
options, and these are shared with key stakeholders and regulators at pre-consultation phase. As a result of feedback at 
this stage, additional options, predominantly groundwater options and licence trades relating to chalk aquifers, were also 
screened out. This led to a final feasible options list of just 18 options. These options include: 

¶ Groundwater enhancement 

¶ Water transfers 

¶ New surface water 
 

In order to determine the best plan to meet the deficit, each option is costed. As well as the financial costs, the more 
indirect costs and benefits are calculated; carbon, flood mitigation, biodiversity, natural capital, tourism and amenity and 
others. These benefits are all used to compare the options and feed into the multi-criteria analysis tool, known as the 
simulator. This then selects the best value options to solve the supply demand deficit. This regional modelling consistently 
selects the Grafham Transfer in all scenarios tested ensuring this is a no regrets option. 

In addition to the regional simulator, we also undertake our own options selection process as part of the WMRP to ensure 

that options that are selected as being best for the region are also the right options for Cambridge Water and our 

customers. In the past, we have followed the economics of balancing supply and demand (EBSD) approach to develop our 

preferred plan, which is a well-established framework and traditionally focused on monetisation and developing least cost 

portfolios to meeting supply and demand challenges. However, for the more challenging complex issues identified 

through the problem characterisation a more sophisticated approach to analysis is required. 

For WRMP24, we needed to ensure we take a Best Value Planning (BVP) approach to developing our preferred plan, as 

laid out in the Water Resource Planning Guidelines. As such WRW, and the water companies within it, commissioned HR 

Wallingford, and PJM Economics to develop a multi-criteria analysis tool that would allow companies to assess the value 

of options, as well as then produce the best value plan to resolve the challenges in each company and the region overall. 

We have then utilised this tool for our Cambridge Water WRMP to ensure consistency in approach between the two 

plans. 

The UKWIR (2020) framework for best value water resources management plans sets out a multi-criteria decision analysis 

(MCDA) approach for developing a best value plan, and the tool developed follows this approach. 

A full appraisal of capex, life cycle costs and Opex (Totex) for all options ensures we can produce a least cost solution. The 
details of these for this scheme can be found in Section 6.2 and 6.3. The inclusion of other un-monetised attributes also 
allows us to optimise on other objectives and understand the value of differences. 

 

The MCDA considers different types of metrics that are important in determining best value: 

- Cost 

- PWS drought resilience 
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- Carbon costs 

- Flood risk 

- Human and social wellbeing 

- Sustainable natural resources 

- PWS customer supply resilience 

- Multi-abstractor benefits 

  

These metrics are then weighted and scores for each area for each option are determined using the Valuestream1 tool 
following the input of SEA and NCA metrics. 

  

We then use these outputs in the Valuestream2 tool which looks at our supply and demand and determines the best 
value options to resolve the challenges we face. We have used this, and EBSD modelling, to develop our preferred plan, 
least cost plan and the plan that is best for the environment. There is additional detail on this process in section 9 of the 
revised draft Cambridge Water WRMP, see a link to this document in section 6.5. 

The Grafham Transfer option is selected consistently in the EBSD modelling, and through Valuestream for the preferred 
plan and best plan for the environment. 
 
Following the draft plan consultation, significant concerns were raised regarding the original Grafham transfer option that 
featured in our preferred plan. The Grafham transfer at draft plan stage was reliant on an Anglian Water drought permit 
which enabled a 15 Ml/d transfer. Following concerns raised by the Environment Agency, this offer was withdrawn by 
Anglian Water, and we worked together to identify an alternative opportunity to transfer water into the Cambridge 
Water region. Working jointly with Affinity Water we have linked to the Grand Union Canal scheme ς !ŦŦƛƴƛǘȅ ²ŀǘŜǊΩǎ 
selection of the 100 Ml/d option in 2030 enables them to reduce their current transfer from Grafham Water. This then 
enables the opportunity of a transfer of water to Cambridge Water. In addition, this new option enables a larger transfer 
to be available equal to the maximum spare capacity in the Anglian Water Grafham to Rede pipeline, which equates to 26 
Ml/d. 
 
We also commissioned Atkins to undertake a review of the treatment required to bring surface water in our system which 
is currently 100% groundwater, and to understand any additional treatment that may be required. This demonstrated the 
most appropriate approach based on quality, risk, cost, and carbon impact. A summary of the outputs of this work are 
included in Section 6.3 The full report can be found in Appendix U to the Cambridge Water revised draft WRMP. 

2.1.6 Cost Efficiency 

All pipeline costs have been calculated using the WRC TR61 method and tool. For elements such as land compensation, 
flowmeters and pressure reducing valves which cannot be represented in TR61, the cost method has been applied from 
Atkins costing reports using our WRMP19 pricing workbook. This information is then translated into the CAPEX/OPEX 
workbook which merges all of the data from the costing methods mentioned and is used for uplifts and optimism bias. 
The options and capex workbook is then converted to NPV and AIC in a separate workbook. Summary outputs from these 
detailed workbooks have been provided as evidence of the above costing estimation, in Section 6.2 of this appendix. 
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2.1.7 Customer Protection 

This scheme will apply a price control deliverable (PCD) relating to delivery of security of supply. More information and a 
Ŧǳƭƭ ƭƛǎǘ ƻŦ ƻǳǊ t/5Ωǎ Ŏŀƴ ōŜ Ŧƻǳnd in Section 1.5. 

The scheme will be constructed in AMP8 to be ready for the water when it becomes available from Grafham Water in 
2032. This water availability is reliant on the Grand Union Canal completion, which is currently forecast for 2032 however, 
should this be completed earlier by 2030, the water would be available then for use. As such, we need to have 
undertaken all the necessary construction and connection work by the end of AMP8 so that we are ready for the water as 
soon as it is available. There will not be a recognised water available for use (WAFU) benefit in AMP8. As such, the PCD 
will look at delivery of the scheme and ensuring it will be built and ready for use by the end of AMP8. 

Table 14 - WRMP PCD 

²wat t/5 

5ŜǎŎǊƛǇǘƛƻƴ Installation of a 26 Ml/d capacity pipeline for use when water is available.  

hǳǘǇǳǘ 
ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ 
ǊŜǇƻǊǘƛƴƎ 

The output of the Grafham import will be measured Ml/d capacity pipeline for use 
when water is available.  
Delivery will be reported and monitored through the control period following the 
existing APR process. 
Reported at the end of the financial reporting year.  
Forecasted deliverables are set out in the table below. 

!ǎǎǳǊŀƴŎŜ Independent third-party assurance to confirm completed milestones  

/ƻƴŘƛǘƛƻƴǎ ƻƴ 
ǎŎƘŜƳŜ 

Grafham Transfer ς ŀ нс aƭκŘ ǘǊŀƴǎŦŜǊ ƻŦ ǿŀǘŜǊ ŦǊƻƳ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ DǊŀŦƘŀƳ 
wŜǎŜǊǾƻƛǊΦ ¢Ƙƛǎ ǎŎƘŜƳŜ ƛǎ ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ !ƴƎƭƛŀƴ ²ŀǘŜǊΩǎ 
Grafham to Rede pipeline which has approximately 26 Ml/d of spare capacity until 
2040. This 26 Ml/d will be available upon completion of the Grand Union Canal (GUC) 
option under development by Affinity Water that will enable them to reduce their 
current take from Grafham Water. This is currently scheduled to be completed by 
нлонΦ ²Ŝ ŘƻƴΩǘ ǇǊƻǇƻǎŜ ŀƴȅ ƭŀǘŜ Řelivery penalties on this PCD due to variables which 
are out of our control.   

t/5 ǇŀȅƳŜƴǘ ǊŀǘŜ Non-ŘŜƭƛǾŜǊȅ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ǇŜǊƛƻŘ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ ƘŀǎƴΩǘ 
been started within the control period. We will return the full enhancement funded 
amount for the specific scheme plus the time value of money back to our customers.  
The time value of money will apply the appropriate rates for the period required.  

5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  

2025-26 2026-27 2027-28 2028-29 2029-30 

DǊŀŦƘŀƳ ƛƳǇƻǊǘ aƭκŘ     26 
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2.1.8 Delivery 

This section should be read in ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ 
SSC01 Securing your water future ς business plan 2025-2030. 

The notional solution proposal for Grafham Transfer requires construction of either a deviation in the shortest distance 
optimal solution Grafham Rede pipeline route to achieve close proximity to the Cambridge Water network and a 750m of 
500mm pipeline of final / cross connection pipeline or a tee off of 8000m of 1000mm diameter pipeline with Cambridge 
Water network connection. The pipelines will include access chambers, flowmeters, PRVs, chlorination and water quality 
monitoring instrumentation. 

Although a relatively large project in terms of project delivery by Cambridge Water both historically and with regard to 
the AMP8 capital programme, the scale of the pipeline is within the markets capacity to deliver, and it should be 
considered in the context of a transition from AMP7 to AMP8 with the expected increase in investment in pipeline 
delivery.  Although delivery is phased for AMP8 years 3 onwards, it is intended to work collaboratively with Anglian Water 
to commence the process of identifying and securing commitment from a delivery contractor in AMP8 year 1.  

Pipeline construction by its nature faces a number of key challenges; 

¶ Conflicts with existing underground and overground assets 

¶ Varying challenging ground conditions  

¶ Weather impacts creating inefficiency in construction methods, both dry hot and wet cold. 

The total cost of the project is estimated at > £12m, which includes a 44% optimism bias estimate to account for 
challenges such as those above.  

The pipeline construction will require detailed site investigation, feasibility, constructability and route optioneering prior 
to a tender process to ensure the challenges noted above that manifest as programme and cost risks are known and 
understood. These risks can then be accounted for and mitigated in design and construction phasing and method, and 
the balance of risk proposed by the contract.  

Procurement and delivery would be under a standalone contract. Delivery under the Infrastructure Assets Delivery 
Framework Contract would not be appropriate given the scale of work and interdependency with the Grafham to Rede 
strategic main AMP8 project. Works procured under the Assets Delivery Framework Contract would typically be smaller 
pipe sizes, <500mm and for shorter lengths. 

A standalone contract also enables a 2 phased contract commission approach, to carry out a feasibility and reference 
design development commission prior to the main construction contract commission award giving improved certainty of 
delivery and cost outturn. 

We will work with Anglian Water and their delivery partners to deliver the infrastructure required to transfer water from 
Grafham reservoir to the Cambridge Water network. 

The delivery of the Grafham transfer infrastructure will be in parallel with the Grafham to Rede strategic main. This 
presents opportunities for co-delivery with Anglian Water which will have a number of advantages; 

¶ Cost efficiency through economies of scale 

¶ Direct management by a single contractor of the physical interface design and construction 

¶ Direct management by a single contractor of the timing of interface construction  

Opportunities to deliver as a joint client or with separate client contracts utilising the same contractor will be further 
explored with Anglian Water during the feasibility phase. 
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The delivery contract is likely to be SSWs amended NEC4 contract or similar Anglian Water contract if a joint procurement 
is utilised. Appropriate options will be Option A (fixed price with activity schedule), Option B fixed price with bill of 
quantities) or Option C (target cost), subject to outstanding risk profile following site investigation and development of 
the reference design. 
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2.2 Case 2: WRMP Water Efficiency 

2.2.1 Summary 

In 2022, the Government published the targets for aiding the delivery of the Environment Act 2021. Three targets relate 
to water efficiency by seeking reduction in household and non-household consumption as well as delivering an overall 
reduction in the amount of water put into supply per capita. As part of developing the latest round of Water Resource 
Management plans, the water resource planning guidelines stated that companies should plan to deliver these targets as 
part of their WRMP.  

Our WRMP24 for Cambridge Water and for South Staffs Water includes delivery of these targets. We have identified a 
range of options for delivering the required outcomes, and then undertaken multi-criteria analysis by working with 
Artesia and their demand management optimisation tool in order to determine the best value plan for delivering this. We 
have undertaken benchmarking across the industry to ensure accuracy in our costs and benefit assumptions, as well as 
our understanding of risk and delivery. 

The optimisation of the options has looked at cost, deliverability and risk when determining the preferred plan. Our best 
value plan in the WRMP is also the same as our least cost plan. Our proposed profile of activities also deliver additional 
benefits which include a reduction in our greenhouse gas emissions as a company, as well as enabling us to deliver future 
abstraction reductions to preserve and protect our environment through delivering the needs identified in the 
9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ bŀǘǳǊŀƭ CǊŀƳŜǿork for Water Resources. 

We are proposing to spend £13.02m TOTEX in AMP8 to deliver 3.38 Ml/d of demand reduction, as well as a reduction of 
394.5 tCO2 per year our greenhouse gas emissions. Our performance will be measured and assessed through annual 
review submissions to the Environment Agency (through the WRMP annual review) and Ofwat (through the Annual 
Return process). This activity enables delivery of our PCC performance commitment. 

²Ŝ ƘŀǾŜ ǎƘŀǊŜŘ ƻǳǊ ŀƳōƛǘƛƻƴ ŀƴŘ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ Ƙƻǿ ǿŜΩƭƭ ŘŜƭƛǾŜǊ ǘƘƛǎ ǿƛǘƘ ƻǳǊ ŎǳǎǘƻƳŜǊǎ ŀǎ ǇŀǊǘ ƻŦ ƻǳǊ ²watнп 
customer engagement work. Our customers support our activities and encourage further education and communication 
to all customers to highlight the reasons behind the need to reduce consumption and encourage behavioural change. 

The table below summarises our planned expenditure. 

Table 15 - Investment Summary 

Investment Enhancement 
Investment 

AMP 8 TOTEX 
£k 

AMP 8 
Enhancement 

OPEX £k 

AMP 8 Base 
CAPEX £K 

AMP 8 
enhancement 

CAPEX £k 

Household water 
efficiency 

Water efficiency 
activity including 
household water 
audits and housing 
association 
partnerships 

12,057 7,400 0 4,657 

Non household 
water efficiency 

Water efficiency 
audits 

960 960 0 0 

Totals 13,017 8,360 0 4,657 
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2.2.2 Background Information 

In 2022, the Government published the targets associated with the Environment Act 2021. These include targets for the 
reduction of both household and non-household consumption as detailed below: 

¶ Reduce household consumption to 122 l/p/d by 2038 and 110 l/p/d by 2050. 

¶ Reduce non-household consumption by 9% by 2038 and 15% by 2050. 

¶ Reduce distribution per capita by 20% by 2038. 

The most recent water resource management plans (WRMP24) for both Cambridge Water and South Staffs Water outline 
the options for delivery of these statutory targets, as defined in the water resource planning guidelines (WRPG). The 
WRMPs identify a range of options for achieving each of these targets and then use a best value multicriteria assessment 
approach to determining the preferred set of options to form the plan. 

The WRMPs have selected the following activities in order to achieve the water efficiency targets: 

¶ Household water efficiency audits. 

¶ Partnerships with Housing Associations to deliver water efficiency improvements. 

¶ Non-household water efficiency audits. 
 

¶ Our multicriteria analysis has selected these items due to the benefit that can be recognised when compared to the 
cost, and due to their deliverability. This is supported by work of other water companies in AMP7, such as Thames 
Water who have an extensive non-household water efficiency audit programme. We have liaised with these 
companies to understand the outputs of their activities which means we have more certainty on these options for 
cost, deliverability and benefits that can be recognised. We have based our assumptions and costs for these activities 
on this real data from other companies. 
 

¶ We have also worked with retailers to understand how best to deliver reductions to consumption in the non-
household market. We took part in a club engagement project with other water companies within Water Resources 
East (WRE) to work with retailers on developing options for reducing non-household consumption and identifying the 
best mechanisms for delivery of these. We have been exploring an incentivisation mechanism for retailers to share 
and promote water efficiency messages and support. In 2022 Southern undertook an incentive scheme with non-
householders in order to reduce demand during the drought period. They found that the scheme did not deliver a 
high level of success and whilst there are many learnings from this, there is obviously still much work to do to 
understand how this approach may be utilised in order to deliver tangible benefit. As such, we have not included this 
option in our preferred plan, but we will continue to work with retailers to continue developing this and other options 
further. 
 

¶ We are proposing for this work to start in 2025 and continue throughout AMP8. We will also continue these activities 
post AMP8, as detailed in both the WRMPs and the LTDS, in order to deliver those longer-term Environment Act 
targets. Our demand optimisation work has shown that work must start in 2025 for both household and non-
households if we are to achieve the interim target of 122 l/p/d in 2038. 
 

¶ As well as delivering the Environment Act targets, these activities deliver our Performance Commitment (PC) for PCC, 
along with our proposed household and non-household metering programme, which is covered in a separate 
enhancement business case document. 

In our area, we have nearly 42,500 non household properties and they constitute just over 20% of the overall demand for 
water. As such, there is an important role for these customers in helping us to drive down demand through reducing 
consumption, wastage, and leakage. We are conscious that retailers own the relationship with non-households since the 
market opening in 2017, but we see a key role for water companies to play to support demand reduction in this area. 
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As such, following the introduction of the new Environment Act and the proposed targets within, we have included the 
reduction to non-household consumption by 9% by 2038 and 15% by 2050 in our preferred WRMP plans. During AMP7 
we have not undertaken any proactive work to reduce demand among our non-household population, but we believe 
there is significant opportunity here that can be explored through collaborative working. 

We have undertaken some engagement with retailers throughout the WRMP process, and continue to do so, in order to 
understand how we can better work with them to support and incentivise water efficiency proposals to non-household 
customers. This could be supporting with on-site audits for non-households, providing leakage detection and water 
efficiency advice. We will continue to work with other water companies and retailers to agree the best way to help deliver 
support and incentives in this area. 

We undertook a club retailer engagement Club project with the other WRE companies to identify the best mechanisms to 
increase water efficiency and how best to engage with retailers and non-householders in order to deliver our plan. We 
believe this is important so that retailers can expect a consistent approach from the various Wholesalers with whom they 
work. This will lead to the most efficient way of engaging and operating with both retailers and non-household customers 
in order to deliver the maximum benefits. 

2.2.3 Need for Investment 

The drivers for this investment are the targets outlined in the Environment Act relating to reducing both household and 
non-household consumption, and therefore contributing to reducing the overall amount of water we put into supply per 
capita. 

The Covid-19 pandemic led to a rise in household consumption as we saw increased hygiene practices and more 
customers working from home. Hybrid working is now commonplace, and this also leads to more household 
consumption. Our WRMP24s, as per the WRPG, assume we will achieve our in-year target position for PCC by the end of 
AMP7 and therefore our planning for AMP8 starts from this point. This means we are not seeking additional funding at 
AMP8 to deliver our AMP7 commitments. Our extensive PCC improvement plans in AMP7 have seen notable reductions 
to PCC levels, and in 2022/23 the PCC in South Staffs Water region dropped 6 l/p/d compared to the previous year, 
despite the heatwaves and drought of 2022. In Cambridge, 2022/23 PCC position is just 1 l/p/d above our WRMP19 target 
position for the year and therefore we are on track for recovering our forecasted progress. Our PCC improvement plan in 
years 4 and 5 of AMP7 will deliver an additional step change in activity and spend to deliver these target positions. 

The Environment Act targets relate to 2038 and 2050 but our demand management optimisation work, that we have 
undertaken as part of developing the WRMP24s, shows that we need to commence this work in AMP8 if we are to 
achieve these targets. This long-term pathway for delivery is outlined in the WRMP24s as well as the LTDS and is 
summarised as follows: 
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Table 16 - Benefits of our proposed water efficiency programme 

    Cumulative benefit by AMP 

Activity ID 
Year 

activity 
starts 

Total 
benefit 
by 2050 

Ml/d  

AMP 

8 

AMP 

9 

AMP 

10 

AMP 

11 

AMP 

12 

Household water efficiency 
programme (partnering 
approach, home visit) 

2021-012 2025 1.35 1.52 2.85 2.25 1.35 1.35 

Innovative tariffs 2021-048 2035 2.30 0 0 2.03 2.03 2.30 

Housing associations - targeted 
programme 

2021-036 2025 0 0.71 0.28 0 0 0 

Non-household water efficiency 
programme (partnering 
approach, site visit) 

2021-015 2025 2.30 1.15 2.30 2.30 2.30 2.30 

Total  3.38 5.43 6.58 5.68 5.95 

After AMP10 the cumulative benefit reduces slightly as we replace our household water efficiency programme with our 
innovative tariff approach. We believe this mechanism will deliver more sustainable results and at a lower cost and is 
therefore a better value approach. We are undertaking tariff trials in year 5 of AMP7 which will help us to shape and 
develop this option, identify ways to maximise its outputs and potentially increase the benefits delivered by this option. 

As outlined in our Universal Metering enhancement business case, the installation of smart meters enables us to utilise 
more cost-efficient options. Our universal metering programme looks to have these installed by 2035 and at this stage we 
can introduce innovative tariffs as well as use the data from these meters to target our water efficiency activity more 
effectively. As a result, the cost for delivering these efficiency measures reduces from AMP10 onwards. 

Through our WRMP24 customer engagement programme, our customers have stated that they want us to do more to 
educate customers in their water usage and the ways to save water. As well, they want us to share more information to 
all of our customers of why this is so important; so, to share more on our water stress status, the future challenges and 
the link between demand and the environment.  

2.2.4 Customer Support 

As part of the WRMP process, we undertook extensive engagement with both household (including future customers) 
and non-household customers to understand their views on water efficiency activity. A wide range of research studies, 
including our local engagement, continues to indicate that a gap remains for many customers between considering the 
impact on the water environment when they turn on the taps. Many customers are not aware of rainfall levels, the scale 
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of population growth and the low proportion of water habitats which are rated as in good health. A significant proportion 
are also unaware that they live in a water stressed area.  

The core of our local customer engagement programme is our Water Resources Advisory Panel (WRAP). This was carefully 
recruited in July 2021 to ensure it represented as many consumer voices as possible on an online Forum. At its heart, the 
WRAP is a group of household (HH) and business (NHH) customers (and future customers) who are convened (multiple 
ǘƛƳŜǎύ ǘƻ ŦŜŜŘ ƛƴǘƻ ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ǘƘƛƴƪƛƴƎ ƻƴ ǘƘŜƛǊ ǇǊƛƻǊƛǘƛŜǎΣ ōǳǎƛƴŜǎǎ ǇƭŀƴǎΣ ǎŜǊǾƛŎŜ ƻǊ ǇƻƭƛŎȅ ŘŜǾŜƭƻǇƳŜƴǘǎ ƻǊ ǎǘǊŀǘŜƎic 
direction. This allows for a continuous, ongoing two-way dialogue with gradually more informed customers. This engenders 
trust on both sides and allows consumers to input into complex issues and ongoing debates within organisations. The Forum 
ran for 13 months, covering four specific engagement points to allow on-going discussions.  

 
On our WRAP Forum the national target for reducing customer demand for water (PCC) was largely acceptable to 
customers.  However, the stretch targets to 80 l/h/d seemed too difficult to achieve at this point when informed around 
what this means in terms of daily water use. However, environmental stakeholders would prefer to see a stretched level 
of ambition achieved as quickly as possible. The 110 l/h/d target is achievable as long as: 

¶ Customers are educated and incentivised to change behaviours. 

¶ There is investment in changing infrastructure (water recycling, water efficient appliances) and developers are 
encouraged to build houses which help consumers use less water.  

¶ Businesses are also set targets to reduce consumption. 

¶ The impacts of the pandemic in terms of increasing PCC are not long term. 
 
aŀƴȅ ƻŦ ƻǳǊ ²w!t CƻǊǳƳ ǎŀȅ ǘƘŀǘ ǘƘŜ ŀǎǇƛǊŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ŦƻǊ ǘƘŜ t// ǘŀǊƎŜǘ ǘƻ ōŜ ΨǘƘŜ ǎƻƻƴŜǊ ǘƘŜ ōŜǘǘŜǊΩ ς there is a 
need for action; 30 years is too long to wait we should be ambitious. However, some are more cautious and mentioned 
that behaviours can be slow to change. 
 
There is appetite from stakeholders in the building sector and wider sectors (e.g., environmental) and customers for 
building in water recycling into new builds. Customers remain keen to have education on water efficiency strategies, 
whether via schools, directly to their homes or information on water saving strategies for large businesses.  
 
Behaviour change is an area that overlaps with other demand and supply side options, but in general customers say they 
need to have a full understanding or any particular issue before any change is likely e.g., the amount of leakage that takes 
place on customer properties, or the benefits of smart metering versus the costs of installation. For the most part, 
customers agree they could save more water than they do at present (but need motivation to do so and barriers 
removed). Education and advice was the second most popular option (behind leakage) when customers were asked to 
rank 10 options in our WRMP24 Theme 2 quantitative survey, attracting 15 points on a 0-100 priority preference scale.  
 

From reviewing all the available NHH research studies into demand management, these indicates that the biggest barriers 

to the market engaging in water efficiency are:  

¶ The lack of accurate and accessible meter data. 

¶ A lack of skills and knowledge to understand how to be more water efficient. 

¶ The lack of return on investment of becoming more water efficient and/or when they should become more water 

efficient. 

¶ There was also an overall lack of knowledge around water scarcity and the fact that at this time water restrictions 

are not seen as a business threat.  

¶ There were no obvious incentives to drive them to save water and no consequences in place for not becoming 

more water efficient.   

 
Our collaborative non-household customer engagement has also shown that in-person audits and carefully designed 
leakage allowance policies can engage them effectively in water efficiency. Larger water users also fed back that more 
partnership working between energy and water around data and developing solutions to help the NHH customer meet 
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sustainability targets is key and they expressed a greater interest in being engaged with water recycling initiatives through 
targeted support from wholesalers to help them with business cases and case studies.  
 
Our H2Online community members have been vocal in telling us that we need a multi-channel approach to educating 
customers to encourage water conservation ς from TV, radio, digital, print, and face-to-face engagement. 

From the start of our WRAP Forum there were spontaneous calls from some for water companies to bring in new tariffs 
to encourage water saving behaviours, particularly for use in periods of drought. Our early engagement around new tariff 
options suggests that tariffs which benefit the individual household are preferred over community-based ones. This call 
ǿŀǎ ǎǘƛƭƭ ōŜƛƴƎ ŜŎƘƻŜŘ ƛƴ ƻǳǊ ŦƛǊǎǘ Ψ¸ƻǳǊ ǿŀǘŜǊΣ ȅƻǳǊ ǎŀȅΩ ǎŜǎǎƛƻƴ ƛƴ WǳƴŜ нлноΦ We will continue to engage customers on 
this area to develop our plans and are planning to launch a trial in 2024. 

2.2.5 Best Option for Customers 

As part of the WRMP24 process, we identified a range of options for both household and non-household consumption 
reduction, in addition to metering which is covered in a separate business case document. For non-household, these are: 

¶ Non-household water efficiency programme (company led, self-install) - An analysis of business and water use 
would be undertaken, then depending on business type and volume of water used per annum a range of options 
could be promoted.  This programme initially proposes provision of cistern displacement device or dual flush 
retrofit devices and taps inserts and provision of saving your business water use information and is installed by 
the non-household company themselves. 

¶ Non-household water efficiency programme (company led, site visit with install) ς as above, but South Staffs 
Water to undertake the installation work on site. 

¶ Retailer Incentive Mechanism - This option encourages retailers to promote water efficiency for non-household 
customers. An analysis of non-household use would be undertaken. Retailers are incentivised to encourage with 
payments relating to volume saved. 

¶ Water audits retail ς South Staffs Water intervention to carry out audits on non-household properties, based on 
water use and business type where we can then recommend appropriate options for reducing consumption.  

¶ Rainwater harvesting for new NHH properties - Using estimates of costs and water savings for rainwater 
harvesting in new builds from the Waterwise report for small and medium collection areas and low demand the 
saving is 592 l/prop/day (equivalent to 216 m3 per property per year). Assume South Staffs Water provide £5k 
grant to encourage this for 10 new non-households per WRZ per year (CAPEX). All other costs will be met by the 
developer/owner of the property. 

 
For household consumption reduction, we developed and assessed the following options: 

¶ Community rainwater harvesting - an intervention for new developments where water collected through roof 
runoff and a sustainable drainage system is collected in a lake on the development. This water then undergoes 
basic treatment before being supplied through a separate supply system for toilet flushing, outside use and 
potentially clothes washing. 

¶ Water neutrality - the additional demand from new development is minimised as far as possible and then offset 
by reducing demand in the surrounding area. Offsetting could also be done by reducing leakage and/or non-
household demand. 

¶ Household water efficiency programme (partnering approach, home visit) - provision of water saving kits, 
plumber installed retrofits, and encouraging behaviour change.  

¶ Housing associations, targeted programme - direct company liaison with housing associations to promote water 
efficiency to residents.  An initial audit or communication is followed up with regular communications as new 
water saving techniques and devices enter the market. The most efficient delivery would be for housing 
associations to use existing contractors to carry out the installations and so a partnership approach with the 
housing authority would result in a lower cost to deliver this option. 
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¶ Innovative tariffs - This intervention assumes smart metering as a pre-requisite and therefore can only be 
delivered within Smart Network programme. New tariffs are developed and introduced to encourage water 
saving behaviours through incentives. Tariffs can be targeted to deliver reductions in consumption based on 
individual household consumption patterns. The framework for tariffs for water services are determined by 
Ofwat. This intervention would therefore also require input from this regulator. 

¶ Home retrofit rainwater harvesting/greywater reuse - This intervention would require a widespread 
programme to encourage the retrofitting of rainwater or greywater systems to existing housing stock. Rainwater 
systems are likely to be more successful at present due to the maturity of the technology and lower maintenance 
requirements. Retrofit options for greywater recycling products are less popular, more complex and require more 
maintenance. 

¶ Increased media campaigns and school education - This intervention would build on the baseline activity and 
pilot studies that South Staffs Water is already undertaking, but would be higher profile, more consistent and co-
ordinated at a regional level. The effectiveness of this campaign would vary depending on whether it was part of 
a co-ordinated programme, underpinned by smart metering. There are therefore two variants of this 
intervention, with and without smart networks. 

¶ New homes standards, voluntary - At present, all new homes in England must meet the mandatory national 
standard set out in the Building Regulations, of 125 litres/person/day. Where there is a clear local need, local 
planning authorities can set out Local Plan policies requiring new dwellings to meet the tighter Building 
Regulations optional requirement of 110 litres/person/day. This option would be applied at a development scale 
through consultation and agreement with stakeholders, particularly the local authority, developers and main 
contractors. The target would be to achieve a new home standard below the current baseline forecast for new 
households. 

¶ Targeting properties for leak repairs or efficiency audits - Home water efficiency visits can result in useful 
reductions in water use through the provision of water saving kits, plumber installed retrofits, and by encouraging 
behaviour change. Implementing this option after smart meter installation, as part of a Smart Network 
programme means that specific properties with the highest rates of consumption can be targeted for 
engagement, to determine the reason for the high-water use. Repairs to internal leaks, e.g., from leaky loos can 
be made and advice given if water use is much higher than it should be. The savings associated with this option 
are based on reported losses from leaky loos. There are also two variants of this intervention, with and without 
smart networks. 

¶ Community Water Efficiency Scheme - ¢Ƙƛǎ ƻǇǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ {ǘ !ƭōŀƴǎ Ǉƛƭƻǘ ǎǘǳŘȅ ƻŦ ǘƘŜ Ψ{ŀǾŜ 
мл ŀ 5ŀȅΩ ŎŀƳǇŀƛƎƴΣ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ ōŜƴŜŦƛǘǎ ŜǎǘƛƳŀǘŜŘ ŦǊƻƳ ǘƘŜ ƘƻǳǎŜƘƻƭŘǎ ŜƴƎŀƎŜŘ Ƴƻǎǘ ǿƛǘƘ ǘƘŜ ǇǊƻƎǊŀƳƳŜΣ 
by ordering water saving devices through the GetWaterFit app. We would deliver campaigns to encourage 
households to adjust their water use behaviours and practices. The incentives could be either individual or 
community based. Individual schemes could be incentivised with a loyalty scheme where customers receive a 
reward if they achieve a certain percentage reduction in consumption. Community schemes could provide towns, 
villages or neighbourhoods with a community level reward based on consumption reduction across that area. 
There are also two variants of this option but where a more modest customer uptake is achieved based on less 
targeted intervention and communication due to no smart network data availability. 

For the draft WRMPs, we considered three PCC pathways which reflect on low, medium, and high levels of ambition for 
PCC reduction by 2050. The medium pathway is based on the national framework for water resources target of 110 
litres/person/day. The high and low pathways represent lower / higher ambitions for PCC targets and are shown in the 
table below. For the revised draft WRMP, we have assessed another scenario based on the newly introduced 
Environment Act targets. These scenarios are represented in the table below. 
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Table 17 - PCC reduction scenarios assessed 

Scenario Ref Name Description 

PCC_01 PCC_LOW 120 l/h/d by 2050 

PCC_02 PCC_MED 110 l/h/d by 2050 

PCC_03 PCC_HIGH 90 l/h/d by 2050 

PCC_04 PCC Environment Act 122 l/h/d by 2038, 110 l/h/d by 2050 

As part of our optimisation activity to determine the preferred plan, we included the Government led initiative of water 
labelling as an enabler. Three scenarios of water labelling were also tested ς no water labelling, water labelling with 
minimum standards, and water labelling with no minimum standards. This has shown that water labelling is required in 
order to achieve the 110 l/h/d. Without this government intervention we are unable to achieve the Environment Act 
targets for water efficiency. As agreed at Water Resources West (WRW) and WRE, we have agreed to include water 
labelling with no minimum standards as our option in the WRMP, which was proposed by the Government in its water 
labelling consultation in 2022 and have taken the lower savings estimate for this. 

As the Environment Act targets are statutory targets, our core pathway looks to deliver these, and we have used the 
outputs from the scenario PCC_04 above in both our WRMP24s and our PR24 business plan. Our optimisation has chosen 
both the activities and the profiling of these based on cost and deliverability. 

Several of the options for both household and non-household consumption reduction involves the behavioural change of 
our customers. These options carry a higher level of risk because here we are working to influence and support change, 
but it is not wholly within our control, nor can we guarantee the sustainability the behavioural change of our customers. 
These options carry a higher level of risk because here we are working to influence and support change, but it is not 
wholly within our control, nor can we guarantee the sustainability of the benefits. Our plan incorporates activities that 
we, and other companies, have undertaken previously and have known and verified benefits and costs. This ensures less 
risk of delivering the desired outcomes. However, we recognise that there are potentially large benefits to be achieved 
through other activities, including the introduction of innovative tariffs. We will be undertaking trials in AMP7 and AMP8 
on these in order to inform future discussions and plans. 

Our WRMPs selected the following options from the above list to make up our preferred plan: 

¶ Household water efficiency programme (partnering approach, home visit) (option ID 2021-012) 

¶ Housing associations, targeted programme (option ID 2021-036) 

¶ Innovative tariffs (option ID 2021-048) 

¶ Non-household water efficiency programme (company led, site visit with install) (option ID 2021-015) 

Figure 6 below shows the benefits that will be delivered by our water efficiency work, including the government led 
intervention water labelling (WL_02). 
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Figure 6 - Water efficiency profile 

Reducing PCC and non-household consumption will directly impact the volume of water we need to produce and put into 
supply, and therefore leads to a direct reduction in our greenhouse gas emissions. The impact of the household and non-
household water efficiency programmes is detailed in table 4 below. This is calculated using the UK government cost of 
carbon table and the Defra intensity metrics, which then enables us to calculate the number of kilograms of CO2e per 
megalitre of water treated. For every megalitre saved through universal metering, we are able therefore to calculate the 
associated saving in greenhouse gas emissions. 

Table 18 - Estimated greenhouse gas emission reductions from our selected final plan options  

tCO2e saved (cumulative) Year 5 Year 10 Year 15 Year 20 Year 25 

2029/30 2034/35 2039/40 2044/45 2049/50 

Water efficiency commitment 260.3 365.3 500.0 394.5 426.0 

Non-household consumption 
reduction  

134.2 268.5 268.5 268.5 268.5 

We undertook this optimisation with the support of Artesia who have benchmarked costs and benefits against data from 
other water companies. Our WRMP approach and methodology has been assured by Jacobs prior to submission. 

The costs to deliver the programme are outlined in the table below. 
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Table 19 - Cost of our proposed water efficiency programme 

 Option ID AMP8 (£m) CAPEX (£m) OPEX (£m) 

Household water efficiency 
programme (partnering approach, 
home visit) 

2021-012 8.62 3.33 5.29 

Housing associations - targeted 
programme 

2021-036 
3.44 1.33 2.11 

Non-household water efficiency 
programme (partnering approach, 
site visit) 

2021-015 
0.96 0 0.96 

Total 13.02 4.66 8.36 

2.2.6 Cost Efficiency 

Our options for both household and non-household consumption reduction was developed with Artesia. Artesia have 
benchmarked costs and benefits against data from other water companies.  

Throughout AMP7, Thames Water have undertaken a substantial programme to fit NHH enhanced meter technology and 
deliver water efficiency visits to NHH customers to identify potential water savings and leakage. They have seen 
significant success through this approach, finding approximately 3000 l/prop/day average savings for 3000 visits per year 
with an average cost of £250k per Ml/d saving. We have reviewed this and adapted it for our modelling. We have far 
fewer NHH customers, and therefore much fewer larger users in our area. Therefore, we believe it is more appropriate to 
assume a reduced saving of 500 l/prop/day. This is because our average NHH consumption is 1,630 l/prop/day. Obviously 
therefore the level of average savings that Thames Water achieved is not possible in our area. Whilst there will be 
obviously some very large users where the savings potential is much greater, we are keen to ensure we look at all NHH 
customers with specifically tailored programmes based on the size of the customer. We also believe that our costs will be 
higher as we start up a new activity and develop the programme, and it is likely we will need to make more site visits to 
achieve the required outcome due to the proportionate scale of savings that would be recognised in smaller businesses. 
Therefore, we have modelled a cost of £750k per Ml/d saving. 

We have worked with retailers to identify the highest consumers for water efficiency reviews and leakage detection. We 
will look to prioritise our support to the highest water users initially. We believe this will enable to us to identify the 
largest savings first. As the programme progresses, we will move to medium users.  

Many of our large multi-site customers have sustainability leads who have a strong focus on energy and water and 
therefore we will work with these teams to provide advice and support. In reality, there may be few gains to be had here, 
and we will focus on large single site users who may not have the internal support for this activity already. 

We will look to incorporate the smaller NHH customers with our household water efficiency audits as the requirements 
are similar e.g., leaky loos, and it will be more efficient to address these on a geographical basis, prioritised by reviewing 
DMAs of high usage. Likewise, we will also align our metering programmes for NHH and household in order to maximise 
the efficiencies and enable clearer communication for our customers and more successful water saving education and 
advice that will be undertake at the point of rollout. 
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Thames Water have also seen significant success from undertaking a review of continuous flow. Continuous flow is 
classified as a minimum of one litre per hour registered on the meter every hour for 14 consecutive days, indicating that if 
there may be a leak or wastage event on the premises. Twenty-five per cent of all water used by businesses is classed as 
Ŏƻƴǘƛƴǳƻǳǎ ŦƭƻǿΣ ŀƴŘ ah{[Ωǎ ǊŜǇƻǊǘ ŜǎǘƛƳŀǘŜǎ ǘƘŀǘ мл҈ ƻŦ ǘƘƛǎ ǿƻǳƭŘ ōŜ ǊŜŘǳŎŜŘ ǘƘǊƻǳƎƘ ǎŜƭŦ-fixes if the information was 
shared with businesses. This is something we propose to incorporate into the water efficiency audit programme as the 
smart meters are rolled out and can provide us with this data, so will likely start this work in earnest at the end of AMP8 
and start of AMP9. We plan to continue our work with retailers and other stakeholders to determine how we most 
efficiently enable the delivery of these programmes, and whether retailers may be best placed to undertake some of this 
activity. 

Our WRMP approach and methodology has been assured by Jacobs prior to submission. 

2.2.7 Customer Protection 

Our activities and delivery plan is outlined in both the WRMP24s and the PR24 business plan. As such, we will need to 
report annually to both the Environment Agency and Ofwat on progress against our delivery and outline any 
improvement plans should our delivery be off track. 

Our performance will directly relate to delivery of our PCC performance commitment. 

2.2.8 Delivery 

This section should be read in conjunction with {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ 
SSC01 Securing your water future ς business plan 2025-2030. 

Management and planning of this programme will be supported by our supply chain partners through our AMP8 
Professional Services Delivery Framework. This contract will be retendered for AMP8 and will be aggregation of a number 
of existing AMP7 framework and standalone contracts. These existing contracts have supported supplier arrangements 
which are well established and through which we have procured professional services in AMP7, such as Artesia, who have 
been instrumental in the programmes design. 

Delivery of the audit and remedials and enhancement activity will be through direct labour as we employ additional 
resources to undertake the household water efficiency audits, identify any remedial works and efficiency activity to be 
delivered. This resource will be supplemented by our Infrastructure Asset Delivery Framework to ensure deliverability. 

Water efficiency components will be sourced through our existing supply contracts being extended into AMP8; supplies 
being held in our internal stores facilities for deployment. 

We will continue to work directly with non-household water retailers to determine the best mechanism for undertaking 
non-household water efficiency audits and remedial efficiency works and determine whether it is ourselves or the retailer 
who would be best placed to do this. We will continue our discussions on other elements such as incentivisation in order 
to ensure a successful working partnership that delivers benefits to all parties. 

We will work closely with Housing Associations in AMP7 to build relationships that we can take forward into AMP8 to 
ensure the successful delivery of this work. This direct working relationship activity will also be delivered by South Staffs 
employees. 
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2.3 Case 3: WRMP Smart Metering 

2.3.1 Summary 

In 2021, both the South Staffs Water and Cambridge Water regions were declared as areas of serious water stress by the 
Environment Agency. As such, we have explored the option of introducing compulsory metering to all of our customers as 
part of the development of our WRMP24 for each region. 

In AMP7, several water companies have undertaken large scale metering programmes and have undertaken thorough 
analysis on the benefits that this provides. Data from Thames Water and Anglian Water shows that installing a meter into 
a previously unmetered property can lead to between 13-15% reduced consumption. In addition to this, the additional 
data provided also enables companies to deliver more effective water efficiency services e.g., identifying households for 
water audits and tailoring communications. The meter data also helps to identify customer side leakage quickly and 
accurately and therefore provides leakage benefits too. 

At PR19 we explored compulsory metering with our customers, but they did not support it. Through our extensive 
WRMP24 customer engagement programme we have tested the principle again, and we have seen a shift in customer 
perception, and we have overall support for this activity. However, particularly in our South Staffs region, customers have 
raised concerns regarding larger or vulnerable families and were keen that we included sufficient support in our plans. 
We have reviewed our current support mechanisms and will be expanding on this for AMP8 accordingly. 

As part of the WRMP process, we included several options for metering that were assessed against other demand 
management options. These included the scale of metering we would be looking to achieve as well as the timescale over 
which we would deliver it. Working with Artesia, we ran various scenarios to identify the preferred optimised programme 
of activities in each situation. Our preferred pathway achieves all of the Environment Act targets as set out by the 
Government in 2022, and our analysis shows that universal metering is a key enabler to meeting these targets. This is 
because universal metering provides data that make existing water efficiency and leakage activities more efficient and 
unlocks new options that have potential to deliver large benefits, such as the development and introduction of green 
tariffs that incentivise customers to use less water. 

We have also explored metering options for our non-household customers. Approximately 90% of our non-household 
customers already have a meter, but the majority of these are basic meters and offer little insight to use. Non-household 
properties constitute just over 20% of the total demand for water in our regions, and therefore there is an important role 
for these customers in helping us to drive down demand through reducing consumption, wastage, and leakage. We are 
conscious that retailers own the relationship with non-households since the market opening in 2017, but we see a key 
role for water companies to play to support demand reduction in this area. 

As such, following the introduction of the new Environment Act and the proposed targets within, we have included the 
reduction to non-household consumption by 9% by 2038 and 15% by 2050 in our preferred WRMP24 plan. During AMP7 
we have not undertaken any proactive work to reduce demand among our non-household population, but we believe 
there is significant opportunity here that can be explored through collaborative working. 

We worked with Artesia in the development of our NHH options for our draft WRMP and have included the enhanced 
metering technology for all NHH as one of these options using the benefits identified in their report for MOSL delivered in 
2022. The optimisation work by Artesia showed that significant savings could be achieved through fitting Enhanced Meter 
Technology to all of our existing non-household customer base. These meters will provide enhanced levels of information 
and data that we can use to target our engagement with retailers and non-households to help deliver reductions in 
demand and wastage. It will enable us to identify continuous use which can often be a sign of leakage, and therefore this 
option will enable us to deliver much greater benefit to our non-household customers as well as direct water savings. 

As a result, our preferred plan in WRMP24 includes deployment of universal smart metering across households and non-
households in both regions by 2035. This represents a total investment of £70.38m (£36.34m in AMP8) and will deliver 
23.51 Ml/d reduction in demand (12.76 Ml/d by the end of AMP8). This investment includes the cost of the meters and 
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their fitting, as well as support cost such as management system upgrades and additional resources to deliver the 
programme. 

We will prioritise the highest usage DMAs first for installation. This will enable us to deliver the maximum benefits quickly 
and provide useful information to further explore customer side leakage and provide bespoke water efficiency advice to 
customers. We will also deliver our programme geographically to ensure it is as efficient and cost effective as possible. 
For non-household installations, we will prioritise those properties with no existing meter and will look to combine our 
NHH and household rollout programmes, where appropriate, to deliver a more efficient rollout programme. 

Our plan assumes these smart meters will all be AMI capable, although not AMI active, in AMP8. This is because the 
infrastructure in our area of operation is not currently in place to support full AMI capability readily, and therefore the 
increased costs for installing this means the costs outweigh the benefits. We do expect this to change over the lifetime of 
our plan, and hence why we are proposing to install AMI capable meters. We expect this shift to occur during AMP9 and 
beyond, and this is ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ ǎǇƭƛǘ ƻŦ ƳŜǘŜǊ ƛƴǎǘŀƭƭǎ ǿŜΩǊŜ ǇǊƻǇƻǎƛƴƎ ŦǊƻƳ ǘƘŜƴΣ ǿƛǘƘ ŀƴ ŀǎǎǳƳǇǘƛƻƴ ƻŦ рл҈ ƻŦ ŜŀŎƘ 
from AMP9. 

In order to prepare for this, we are proposing to carry out the installation of three AMI networks across the SSC network. 
The networks are based upon on a mix of property types and age. Three DMAs will have AMI meters installed that will 
include household and non-household type properties. We will work with our incumbent meter supplier and other 
network providers to identify networks for the meters to be connected to. Following installation, data analysis will be 
carried out to identify the full benefits being seen from the AMI areas. Without carrying out these assessments and trial 
work on AMI we cannot fully appreciate the benefits and installation requirements of AMI technology. Data reviews will 
be carried out against the benefits detailed below. The data will then provide any changes to our metering strategy 
leading into AMP9 in respect of AMR and AMI installations. Full details of this proposal are covered in the PR24 Smart 
Operations Enhancement Business Case, as this forms part of our overall Smart Networks philosophy and proposals. 

We currently read all meters via manpower (meter readers) however, in order to improve our leakage, PCC, C-MeX and 
revenue performance, we will be reading the majority of our meters by either drive-by (AMR) or remote read (AMI) as we 
progress to 2035. We believe by 2035 we will have 199,000 legacy smart meters that have to be read by meter readers, 
and so we are proposing investing in a universal metering solution that will provide a way of reading these legacy smart 
meters in a smart way. This investment would equate to £750k. 

This enhancement case refers solely to the enhancement spend for metering. General replacement of existing assets and 
reading and processing of these is covered by base expenditure. The following table summarises the planned 
expenditure. 
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Table 20 - Investment Summary 

Investment Enhancement 
Investment 

AMP 8 TOTEX 
£k 

AMP 8 
Enhancement 

OPEX £k 

AMP 8 Base 
CAPEX £K 

AMP 8 
enhancement 

CAPEX £k 

Non-household 
enhanced 
metering 

AMR to AMI 
meters 

787 0 0 787 

 

Non-household 
enhanced 
metering 

Basic meters to 
AMI meters 

1,617 0 

 

0 1,617 

 

Non-household 
metering 

New meters for 
business 

1,813 0 0 1,813 

 

Household 
meters - optants 

Optant meter 
programme 

12,600 0 

 

0 12,600 

Household 
meters - 
universal 

Universal metering 
programme 

18,510 0 

 

0 18,510 

Smart metering 
software 

Software 875 0 0 875 

Smart 
Infrastructure 

Reading 
equipment 

134 0 0 134 

Totals 36,337 0 0 36,337 

2.3.2 Background Information 

In 2021, the Environment Agency declared that both the South Staffs Water and Cambridge Water operating regions are 
now classified as areas of serious water stress. As a result, we have explored the option of compulsory metering, and 
engaged with our customers for their views on this as part of our development of the latest round of water resource 
management plans (WRMP24). 

At PR19 our customers were not supportive of compulsory metering and so our approach for AMP7 has focused on 
optants to increase our metering penetration. However, other companies such as Anglian Water, SES and Thames Water 
have undertaken large scale smart meter rollout programmes in AMP7. Through our engagement with these companies, 
we have identified that installing a meter to a household delivers a 13% saving on the amount of water used by that 
household. These companies have also seen that upgrading a basic meter (requires a manual read by a person) to a smart 
meter saves 2% of water consumption in that household.  

In the Cambridge region, we have approximately 73% meter penetration, but this is much lower in the South Staffs region 
at 43%. For the South Staffs Water region, our 2022/23 annual return data shows there is a significant gap between the 
water usage in measured and unmeasured households. Unmeasured households use 158 l/p/d on average, whereas 
those in a measured household use 120 l/p/d. In addition, the low metering penetration means it is more difficult to 
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identify areas of high usage. By installing universal metering across our South Staffs customers, we will deliver significant 
savings and also gain better information to help us target additional water efficiency activities and customer supply side 
leakage which currently forms approximately 30% of all of our leakage.  

In the Cambridge area we have a sizeable challenge with short and mid-term water resource availability as we face 
significant caps to our licences in 2030 and higher than average population and non-household growth projections. 
Therefore, we believe that installing meters across the remaining households can support this by delivering a reduction in 
demand. Just the same as for the South Staffs region, this enhanced meter penetration will also give us more information 
which will help us target water efficiency and customer supply side leakage activities to reduce demand further still. In 
this way, metering not only delivers direct benefits but also is an enabler for additional beneficial activities. 

These reductions are critical in enabling our delivery of the Environment Act 2021 targets that were published by the 
Government in 2022. These outlines expected reductions to both household and non-household consumption as follows: 

¶ PCC to reduce to 122 l/p/d by 2038 and 110 l/p/d by 2050 

¶ NHH consumption to reduce by 9% by 2038 and 15% by 2050 

¶ Distribution input (DI) per capita to reduce by 20% by 2038 

As part of the development of the WRMP24 for both regions, we have assessed the need for household universal 
metering and the benefits that smart metering across our non-household population could bring. We have looked at a 
range of potential timelines for delivery, and we discuss the detail of this process later in this document. We also asked 
our customers for their views and incorporated those into our plans. 

As part of our demand management optimisation we have assessed not only the direct benefits that metering may bring, 
but also the indirect benefits. These include, as mentioned above, the ability to better target water efficiency advice (to 
both households and non-households) and support and identify customer supply side leakage. We believe that metering 
will help make existing leakage and water efficiency activities more efficient due to this, but we also believe it opens up 
additional opportunities to reduce demand. A key example of this would be innovative tariffs for household customers ς 
by having smart meters across all of our customers, we could develop an incentive-based charging mechanism that 
encourages and rewards customers who use less water. This is a low-cost option that could deliver significant benefits, 
and this forms part of our long-term strategy in both our WRMP and LTDS once we have smart meters installed. 

We are proposing to install smart meters in both regions to our household customers to achieve universal metering 
(noting 100% penetration will not be possible due to constraints such as shared supplies) by 2035 at a total cost of 
£62.2m. The installation of the meters will save 14.88 Ml/d as a direct benefit and will then enable additional options that 
become cheaper to undertake (e.g., active leakage control, customer supply side leakage detection and resolution) as 
well as new options i.e., innovative tariffs. Our WRMP outlines that innovative tariffs will lead to a 2.3 Ml/d reduction in 
water across both regions upon implementation. 

In addition, we are proposing to fit enhanced meter technology to all of our non-household properties in both regions. 
The total cost for this activity will be £7.39m in total (including base expenditure) and will deliver 8.63 Ml/d of demand 
reduction. Similar to our household meter installations, it will also enable more effective and efficient identification of 
high consumption, through reviews of continuous use for example, as well as customer side leakage. This will therefore 
enable the delivery of additional demand reductions and therefore cost and carbon savings. 

When assessing the benefits of smart metering, we have identified the following additional benefits to those already 
described: 

¶ Reduced consumption and leakage means reduced abstraction and treatment of water. This saves energy due to 
less pumping and treatment requirements, as well as a reduction in chemical costs. 

¶ This reduction in energy and chemicals also leads to a reduction in our greenhouse gas emissions and reduces our 
carbon footprint. 

¶ Environmental benefits of leaving more water in the environment through reduced abstraction needs, helping to 
achieve Water Framework Directive objectives relating to flow. 
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¶ Improved resilience during peak demand. 

In order to maximise the benefits outlined above, we are proposing to invest in a universal metering solution. This is 
driven by: 

¶ The need for a way of reading legacy smart meters in a smart way and mitigating outdated reading equipment. 

¶ Our current capability means we would only be able to retrieve basic data from c75% of our network which limits 
our ability to recognise the benefits of meter reading for PCC, leakage and C-MeX. 

¶ Greater assurance for future meter supply and cost efficiency as this would mean we are not dependent upon a 
single meter supplier. 

¶ Requirement to transfer data and provide analysis opportunities to all of our meters. 

¶ Future adaptability as technology advances and the need to have a flexible system to allow us to adapt. 

¶ More efficient meter reading routes by planning geographically. 
 
A new universal metering solution would enable us to address the above which not only future proofs our metering 
activity but also delivers cost efficiencies and ensures we are able to recognise the PCC and leakage benefits we have 
outlined. 

The timing of the Environment Act targets is a key consideration in the timing of our proposed rollout programme. Our 
demand optimisation work identifies that metering also plays a key role in our ability to achieve the leakage targets that 
are also identified in the Environment Act. There are multiple interim targets for leakage as detailed below, as taken from 
the 2017/18 baseline position: 

¶ 20% by 2027 

¶ 30% by 2032 

¶ 37% by 2038 

¶ 50% by 2050 

Our demand management optimisation therefore looked at the relationship between universal metering and having a 
smart network in place and the delivery of all of these Environment Act targets. The optimiser showed that we need a 
smart network (including smart metering) to be in place for all of the interim targets to be achieved. During AMP7 we 
have been delivering our smart network programme of activity which we are building on further for AMP8. The full details 
of this are contained in the Smart Operations enhancement business case. The activity in that case is required to deliver 
the full smart network required in order to realise the benefits detailed here. 

Through our customer engagement work, our customers have been very clear on their preferences regarding levels of 
leakage. 

¶ Reducing our leakage levels emerges as a clear and consistent priority among most customers. 

¶ There is a strong and consistent view that we need to do more to reduce leakage from current levels. 

As such, we have chosen to adopt the scenario that ensures we meet all the interim targets as well as the 2050 target, 
assuming we have a smart network in place by 2035. Some activities feature heavily at the start of the planning period ς 
ǘƘŜǎŜ ŀǊŜ ƳƻǊŜ άǘǊŀŘƛǘƛƻƴŀƭέ ƭŜŀƪŀƎŜ ǊŜŘǳŎǘƛƻƴ ƳŜǘƘƻŘǎ ǘƘŀǘ ǿŜ Ƴǳǎǘ ǳǘƛƭƛǎŜ ǳƴǘƛƭ ǿŜ ƘŀǾŜ ŀ ǎƳŀǊǘ ƴŜǘǿƻǊƪ ƛƴ ǇƭŀŎŜΦ !ǎ ŀ 
result, these tend to be more expensive than some of their later equivalents.  

Our scenarios show that the quicker we can introduce smart metering to all of customers then the lower the overall cost 
of the leakage reduction programme. However, we have to assess the deliverability, financeability and affordability of 
this. Through our discussions with Anglian Water and Thames Water, both of whom have ambitious meter installation 
programmes in AMP7, we believe that delivery of universal metering is five years is not achievable, and this view is 
supported by our supply chain. As such, our proposed programme looks to deliver universal metering in 10 years. 
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The benefits generated by this investment are reported against two performance commitments ς PCC and leakage. We 
will also need to report on progress annually to the Environment Agency as part of our WRMP annual review process. 

2.3.3 Need for Investment 

Universal Metering 

The drivers for this investment are the targets outlined in the Environment Act relating to reducing household and non-
household consumption and leakage reduction, and therefore contributing to reducing the overall amount of water we 
put into supply per capita. 

The Environment Act targets relating to household and non-household consumption relate to 2038 and 2050 but our 
demand management optimisation work, that we have undertaken as part of developing the WRMP24s, shows that we 
need to commence this work in AMP8 if we are to achieve these targets. It also showed that this profile is required to 
achieve the interim targets for leakage as set out in the Environment Act. This long-term pathway for delivery is outlined 
in the WRMP24s as well as the LTDS. 

As part of exploring compulsory metering, we have to evidence support from our customers, and at PR19 our customers 
did not support this approach. However, it is important to understand the background changes since our last round of 
customer engagement at WRMP19. Energy smart meters are now commonplace in homes as technology over the last 
five years has increased. With the recent energy price rises, customers are turning more and more to smart meters to 
have better information and take control of their usage. Having access to this level of data is now seen by customers as 
necessary, rather than a nice to have. Throughout our surveys, those customers with smart meters acknowledged that 
they had changed their behaviours as a result to reduce their usage and save money. 

As a result, we saw a change in attitude to compulsory metering among our customers at WRMP24. It should be noted 
ǘƘŀǘ ǿŜ ƘŀǾŜ ǳǎŜŘ ǘƘŜ ǘŜǊƳ άǳƴƛǾŜǊǎŀƭ ƳŜǘŜǊƛƴƎέ ǘƻ ŎǳǎǘƻƳŜǊǎΣ ŀƭǘƘƻǳƎƘ ǿŜ ƘŀǾŜ ŜȄǇƭŀƛƴŜŘ ǘƘŜ ƭƛƴƪ ǘƻ ŎƻƳǇǳƭǎƻǊȅ 
metering. This is because our aim would be to achieve universal metering over a set period in order to better inform our 
own activities and to help customers change their behaviours.  

Our research shows that customers viewed increased metering as a necessary and important approach for us to 
undertake. They believe it to be a fair way for all and we did receive majority support from our customers for universal 
metering. However, they did raise concerns around affordability especially in the most recent customer engagement 
completed in the summer of 2022 as the cost-of-living crisis intensified and wanted us to ensure they made provisions to 
support vulnerable and large families, particularly in the South Staffs region where we have a higher than national 
average level of deprivation. We discuss our approach to delivering this in the customer protection section below. 

At PR19 customers did not support us progressing with compulsory metering. Our current approach in AMP7 focuses on 
optants, with a forecast of circa 9000 optants per year. Delivery of our universal metering programme requires a step 
change in our metering approach, and we have worked closely with our supply chain in developing the programme to 
ensure deliverability. 

This programme of work is deemed as enhancement spend because: 

¶ It has resulted from implementation of new statutory targets i.e., the Environment Act targets 

¶ Customers have supported this enhanced approach 

The rollout programme will take place, for both household and non-household metering, between 2025 and 2035 with 
even profiling of meter installations each year.   

In October 2022 we applied to Defra for funding to enable us to start several of our AMP8 proposals early, including to 
start the delivery of our universal smart metering programme ahead of AMP8. The proposal included the fitting of 
household and non-household meters. In March 2023 we were informed we had been successful in this bid.  



SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

2.3 Case 3: WRMP Smart Metering  50 

The proposal covered metering for both regions. Due to our proposals in our Cambridge Water draft WRMP relating to 
the development of a new reservoir called the Fens Reservoir, this has led to costs in AMP7 that were not budgeted for in 
PR19. We submitted our Gate 2 submission for this in November 2022, where we identified a significant cost increase for 
the rest of AMP7 as a result of now having a preferred site and concept design, as costs can be more accurately forecast. 
As a result, we have had to balance the additional funding required from Fens with this accelerated spend and manage 
these within our financial constraints as a business.  

In addition, we have not achieved our existing AMP7 plan for household meter installations to date. This is because the 
number of customers requesting a meter (optants) has significantly fallen due to the Covid-19 pandemic, where we were 
also unable to fit new meters during lockdowns, and due to the cost-of-living crisis as customers are reluctant to make 
changes that could impact on their bills. Therefore, we propose to undertake an extensive programme in 2023/24 to 
catch up this backlog of meter installatƛƻƴǎ ōȅ ŦƛǘǘƛƴƎ άƎƘƻǎǘέ ƳŜǘŜǊǎ ς this is where we install meters but do not 
immediately charge the customer based on the meter consumption.  

As a result of this, and the need to identify in period funding for the development of Fens Reservoir (unfunded at PR19), 
we have been unable to accelerate our metering programme into AMP7. 

¶ Universal Metering System Solution 

We expect to have c480k Diehl smart meters by 2035 which are compatible with all reading methodologies. Equally, we 

will have fitted Diehl smart meters at all properties which currently have no meter (c339k) and hope to replace a 

proportion of our basic meters too. This leaves 199k legacy smart meters which have to be read by meter readers (after 

an assumed 6k are replaced as they reach the end of their shelf-life). 

There are a series of key drivers for investing in a universal meter reading solution (such as Temetra): 

¶ Providing a way of reading the legacy smart meters in a smart way and mitigating outdated reading equipment 

¶ We have carried two strategic risks in recent years; aging meter reading equipment for legacy smart meters and 
ǳƴǎǳǇǇƻǊǘŜŘ ǎƻŦǘǿŀǊŜ ǿƘƛŎƘ ǇǊƻŘǳŎŜǎ ƳŜǘŜǊ ǊŜŀŘƛƴƎ ΨǊƻǳƴŘǎΩ ŀƴŘ ŜƴŀōƭŜǎ 9ŎƘƻ ǘƻ ǘƘŜƴ ƛƴǇǳǘ ǘƘŜ ǊŜŀŘ Řŀǘŀ 
through to the billing system. 

Our legacy meter portfolio includes Actaris, ABB, Pontamousson Schlumberger, Smartmeter, Severn, Fusion, Sensus, Kent 
ōǳǘ ǘƘŜ ƎǊŜŀǘŜǊ ƳŀƧƻǊƛǘȅ ŀǊŜ 9ƭǎǘŜǊ ŀƴŘ LǘǊƻƴΦ ²Ŝ ǳǎŜ ŀ ǇƭŜǘƘƻǊŀ ƻŦ ǊŜŀŘƛƴƎ ΨƎǳƴǎΩ ǘƻ ǊŜŀŘ ǘƘŜǎŜ ƳŜǘŜǊǎΣ ǘƘŜ Ƴƻǎǘ 
commonly used are Itron FC300s, Versaprobes and Honeywells which have all been discontinued by their suppliers. Echo 
typically expect that three guns per year will reach the end of their shelf life. In recent years we have sourced 
replacements by buying from Ebay, buying from other water companies and most recently we have sourced a supplier in 
the US who can purpose-build Versaprobes which provides some risk mitigation. However, we have uncertainty in how to 
ǎƻǳǊŎŜ LǘǊƻƴ C/оллΩǎ ŀƴŘ ǿŜ ƘŀǾŜ ŜȄƘŀǳǎǘŜŘ ƻǳǊ ƻǇǘƛƻƴǎ ŦƻǊ IƻƴŜȅǿŜƭƭǎ ŀƴd therefore have no way of mitigating the risk 
here. We are currently not experiencing the effects of this issue partly due to the software issue described below and 
partly due to being sufficiently stocked with Itron guns as it stands. 

Echo has historically used a legacy in-ƘƻǳǎŜ ǎƻŦǘǿŀǊŜ ǎƻƭǳǘƛƻƴ ǘƻ ǇǊƻŘǳŎŜ ǘƘŜ ǊŜŀŘ ǎŎƘŜŘǳƭŜǎ όΨǊƻǳƴŘǎΩύ ŀƴŘ ƛƴǇǳǘ ǘƘŜ ǊŜŀŘ 
data ready for billing. This solution is no longer functional and has meant that they have had to manually eye-ball read 
meters (as the reading gun hardware has no software to interact with) and manually input read data for a prolonged 
period causing significant issues to the operation which has risked productivity, revenue recovery timeliness and data 
accuracy (human error risk). This is a group-wide strategic risk reportable at Board level. 
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ODI performance 

Following the points outlined in the previous section, we will be limited to realising the smart benefits of meter reading 
for PCC, leakage and C-MeX if we do not opt for a universal meter reading solution. Without this solution, we will only be 
able to retrieve basic data from c75% of our network and, depending on the scattered locations of the legacy smart 
meters, this may prove to give us significant blind spots when trying to analyse leakage or customer consumption in a 
given DMA for example. 

Providing greater assurance regarding future meter supply 

We are confident that Diehl can provide the quantity of meters that we require in the coming AMPs however supply 
ŎƘŀƛƴǎ ŀǊŜ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ǘǳǊōǳƭŜƴŎŜ ŀƴŘ ƘŀǾƛƴƎ ŀ ǳƴƛǾŜǊǎŀƭ ǊŜŀŘƛƴƎ ǎƻƭǳǘƛƻƴ ŘƻŜǎ ƎƛǾŜ ǊŜǎƛƭƛŜƴŎŜ ƛŦ 5ƛŜƘƭΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴ 
does experience issues. 

Providing data transfer, repository, and analysis opportunities to all of our meters. 

We currently use the Diehl portal to receive meter read data, analyse and pass through to our billing system. This is 
capable of storing other meter type data however does not have the functionality to transport it and is very expensive. 
We will, irrespective of this proposal, need to review the alternatives in the market for the Diehl portal in AMP8 due to 
the cost. 

Future adaptability  

The water industry is currently setting metering strategies for the coming AMPs in the knowledge that technology will 
change considerably over this period. Opting for a universal solution provides flexibility for us to adapt as those options 
naturally appear over time. 

Planning our meter reading routes more efficient routes by geography 

Our current software does not have geographic planning capacity, constraining our ability to be efficient on daily route. 
Although we analyse routing via spreadsheets activity, to support considerations around reading meters more frequently 
for leakage and PCC, we need to obtain a solution to support the creation of more efficient routes. As part of a new 
software, meter coordinates could be stored in the cloud environment, allowing routes to be created and assigned based 
on the locations of both meters and meter readers. 

Due to the increase in meter installations, we will also need to invest in additional meter reading equipment. 

2.3.4 Customer Support 

In terms of the investment case, we put forward to shifting from basic to modern metering technology (AMR/AMI) we 
have engaged extensively with our customers at a local level and with other water companies at a Water Resources East 
and Water Resources West regional level. The key insights are summarised below which highlight, on balance, that 
shifting to smart meter technology is supported by our household and non-household customers: 

¶ Majority of customers continue to say that metering is the fairest way to charge for water and as a tool to help 
customers save money on their water and energy bills. This finding is consistent through all local and regional 
engagement, including the on-going discussion on our H2Online household Community.   

¶ There is evidence that support for universal and/or smart metering increases when customers understand the 
future challenges around water supply, highlighting how important engagement and education is to help 
overcome any customer concerns around metering. Other top benefits attached to metering by customers 
include:  

o More control and awareness over usage 
o Helps protect the environment as can help reduce wastage  
o Improved leakage detection to reduce wastage  
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o Automatically submits readings at the desired frequency, without relying on customers to submit their 
own readings in between company readings. Most customers are comfortable with smart devices and 
relaxed about data sharing, if the right reassurances, technology and clear communication of this is in 
place 

o More accurate billing, removing the need for estimated reads appearing on bills 
o Customers prefer fully smart meters (to semi-smart or non-smart meters) because of the data visibility 

and consumption data they would bring 
o In particular, NHHs view modern meters as the simplest way to become more water efficient ς but raised 

the caveat that water companies support and investment is needed to enable this. 
 

¶ The benefits of modern meter technology are summarised concisely by our informed and engaged customers 
who took part in our deliberative sessions as part of our Water Resources Advisory Panel (WRAP) (Community 
Research, February 2022). It is clear ŀŎǊƻǎǎ ǘƘŜ ŜƴƎŀƎŜƳŜƴǘ ǘƘŀǘ ǘƘŜ ǿƻǊŘ άǎƳŀǊǘέ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ƳŜŀƴ 
different things to customers (e.g., receiving an in-home display, frequency of reads, how the reads are taken) so 
clear communication of the benefits using language customers use is important. 

¶ In our quantitative WRMP24 study (Feb-Mar 2022, Accent) there was strong support for universal metering 
among households who are already metered, 71% in Cambridge region and 65% in SSW. Over the whole 
customer sample, which was robust and representative, in the Cambridge region 58% of customers supported 
universal metering, with 25% being neutral and only 12҈ ŀƎŀƛƴǎǘ όр҈ ǎŀƛŘ ŘƻƴΩǘ ƪƴƻǿύΦ However, in SSW these 
ŦƛƎǳǊŜǎ ǿŜǊŜ пп҈Σ ну҈Σ ŀƴŘ нн҈ όт҈ ŘƻƴΩǘ ƪƴƻǿύ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜǎŜ ŦƛƴŘƛƴƎǎΣ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ Ǌƻōǳǎǘ 
engagement programme around metering given over 1 in 5 are against the policy change in the SSW region.  

¶ There were consistent calls for new tariffs to be developed to enable customers to have choice and the ability to 
have more control over their usage and bills, as well as the need to have a robust package of support in place to 
help customers transition onto a smart meter, particularly those moving from unmetered fixed charges. 

¶ Among those concerned about universal metering, particularly among unmetered customers, key reasons 
include:  

o Those who reject water smart meters tend to also reject energy smart meters ς Ƴŀƛƴƭȅ ŀǎ ǘƘŜȅ ŘƻƴΩǘ ǎŜŜ 
the benefit and doubt the savings. 

o Customers have the same concerns about smart meters as for metering in general - they worry about 
increased bills, especially larger or households with vulnerable customers, either from a financial 
perspective or from a medical perspective ς such as conditions that are dependent of water for effective 
treatment ς e.g., dialysis, ChrohnΩs. A small number of customers also pointed to smart meters having 
the potential to drive into unwanted behaviours, such as water rationing which can compromise health 
routines, such as bathing. 

o Meters might not always result in water usage behaviour change. Considered risky to rely on customers 
to monitor their own usage proactively, so clear advice and support mechanisms would be needed to 
ensure best outcomes.  

o Resistance to being forced to have a meter and taking away customer choice. 
o Some point to it not being acceptable to transfer any costs around smart meters to customers. 

¶ Customers also expressed mixed views about how we should roll-out metering investments. In our quantitative 
WRMP24 study (Feb-Mar 2022, Accent) 38% of customers wanted any roll-out of metering technology to be 
done in a way that minimises costs, with 27% saying it should be undertaken in a way that has the biggest impact 
on reducing water consumption quickly.  

 
Whilst there is broad support for universal smart metering, there are mixed views over how much customers are willing 
to pay (WTP) for investment:  

¶ The PR24 SSC NERA WTP for water services (October 2022) did not observe a positive WTP for installing smart 
meters, which seems to imply that many customers do not prioritise having a smart meter in their home, and/or 
that they do not want to pay extra to have one. Conversely, the Water Resources West (2023) synthesis report 
found most customers do support smart metering, including the universal roll-out. This was especially apparent 
when customers understood the future challenges around water supply. However, this review noted that there is 
a lack of WTP data for smart metering, which is in line with the NERA results. These insights showed that 
customers in both regions were more mindful of price in relation to this attribute compared to most other 
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attributes tested in the study. The lack of informed engagement allowed in a WTP survey may also mean that the 
full benefits would not have been communicated to customers as they are during deliberative discussions or 
more focused quantitative studies. 

¶ This is evidenced to a degree, in a stand-alone test in our quantitative WRMP24 study (Feb-Mar 2022, Accent) 
where 37% of household customers said they would not be willing to pay more to roll-out universal smart 
metering, but 54% said they would pay more. There were varying levels of appetite in terms of paying more to 
complete the roll-out quicker, with most favouring a balance between cost and speed of roll-out. 

¶ A level of conflict was also seen when customers almost universally told us that the current meter read 
frequencies we offer are not fit for purpose. As can be seen in the chart below, a meter read frequency of once a 
year in the SSW and twice a year in thŜ /ŀƳōǊƛŘƎŜ ǊŜƎƛƻƴΣ ŘƻŜǎ ƴƻǘ ŀƭƛƎƴ ǿƛǘƘ ŎǳǎǘƻƳŜǊǎΩ ǇǊŜŦŜǊŜƴŎŜǎΦ IƻǿŜǾŜǊΣ 
when asked in the same study, 65% said they would not be prepared to may more on their bill to enable more 
regular readings. However, 26% said they would pay £2.50 a year more to have monthly/bi-monthly readings and 
only 11% saying they would pay £2.90 a year more to enable weekly/daily readings.  

¶ When turning to preferences for metering technology, our deliberative sessions with our Water Resources 
Advisory customers (Community Research, February 2022) found that customers were surprised that there was 
only a small price differential between roll out of Automatic Meter Reading (AMR) and roll out of AMI metering 
by 2040. Cost was a prevalent consideration, but once they were aware of the small additional costs of AMI as 
opposed to AMR, there was a strong preference for AMI. Also, customers felt that it made sense to introduce the 
most advanced technology and future proof the system and that the functionality and diverse benefits of AMI 
strongly appealed ς participants spontaneously identify numerous benefits. 

¶ Customer did raise concerns about AMI technology which we will need to address as part of our roll-out. The 
main themes were:  

1. Will the technology work (for individuals and rural communities)? and what happens if it goes 
wrong?  

2. Will consumers be able to switch back to basic meters if they are not happy? 
3. What data will be collected and are there ulterior motives for its introduction i.e. will prices 

increase? 
4. Will being able to see use in real-time be stressful for those who are struggling with costs? 
5. Will staff lose their jobs if manual readings are no longer required? 

 

  



SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

2.3 Case 3: WRMP Smart Metering  54 

2.3.5 Best Option for Customers 

Universal Metering 

As part of our demand management plan development for the WRMP24 we have considered Smart Network scenarios, 
which represent an integrated approach to demand management built on the foundation of installing smart meters on all 
households. Our view of smart networks is represented below and details the key elements for smart networks, the 
dependencies, and interfaces and how that drives activities that support and enable demand management. 

 

Figure 7 - Smart Networks Overview 

During AMP7 we have been progressing our smart network programme and this is set to continue through AMP8. The 
diagram clearly shows the important stream of data that metering provides, and so we now need to look at how we 
support this smart network further with more smart data from meters. As a result, we have assessed multiple different 
scenarios for household metering: 

¶ Universal metering by 2030 

¶ Universal metering by 2035 

¶ Universal metering by 2040 

¶ Current optant level of metering across planning period 

¶ Optants in AMP8 and then commence universal metering in 2030 in SST, complete by 2040, start universal 
metering in CAM in 2025 

For non-household, we assessed the following options 

¶ Metering leftover commercial properties 

¶ Installation of enhanced smart meter technology by 2030 

¶ Installation of enhanced smart meter technology by 2035 

¶ Installation of enhanced smart meter technology by 2040 

During AMP7, several companies are undertaking extensive household smart metering programmes, including Anglian 
Water, SES and Thames Water. Through discussion with these companies and a detailed review of the results they have 
achieved through AMP7, we are proposing to adopt a 13% saving due to behavioural change upon installation of a meter 
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to an unmetered property with the customer switching to being charged based upon measured volume. We have also 
assumed a behavioural change demand reduction of 2% when replacing a basic meter with a smart meter. These 
estimates are based on the results seen by both Anglian Water and Thames Water and are in line with the experience in 
the energy sector. 

As part of the scenario testing, we have assessed the deliverability of the metering schemes, again taking information and 
lessons learned from Anglian Water and SES in particular. We have also looked at the impact the metering programme 
has on delivering the leakage targets as well as the PCC targets, and what timescales we need to have metering in place 
within in order to achieve these. Importantly, we have also assessed the full range of benefits of each of these scenarios, 
particularly when compared to the cost e.g., installing a smart meter where there is currently no meter will provide a 13% 
saving in demand for that household. However, there is a very similar cost for upgrading a basic meter to a smart meter, 
but it only provides 2% demand saving.  

Another key element that factors into our decision making relates to the balance of requirements in the two WRMPs as 
both regions are facing different challenges. We look to balance the needs identified in the WRMPs of both companies 
alongside affordability and financeability, hence why we looked at a scenario where we delay the start of universal 
ƳŜǘŜǊƛƴƎ ǳƴǘƛƭ нлол ƛƴ {ƻǳǘƘ {ǘŀŦŦǎ ²ŀǘŜǊΦ ¢Ƙƛǎ ƻǇǘƛƻƴ ǿƻǳƭŘ ŎƻǳǇƭŜ ǿƛǘƘ ǘƘŜ ŀŎŎŜƭŜǊŀǘƛƻƴ ƻŦ /ŀƳōǊƛŘƎŜ ²ŀǘŜǊΩǎ ǳƴƛǾŜǊǎŀƭ 
metering programme so that is delivered in AMP8, as Cambridge Water faces a larger short term supply challenge.  

The optimiser showed that we need a smart network (including smart metering) to be in place for all the interim targets 
to be achieved. Smart metering enables additional options to help reduce leakage after AMP9, which helps us to meet 
the long-term targets, and a key option here is the introduction of innovative tariffs. 

Our plan assumes these smart meters will all be AMR meters that have AMI capability in AMP8. This is because the 
infrastructure in our area of operation is not currently in place to support the full utilisation of AMI meters readily, and 
therefore the increased costs for installing the supporting infrastructure mean the costs outweigh the benefits. We do 
expect this to change over the lifetime of our plan, and hence why we are proposing to install AMR meters that are easily, 
and cheaply, converted to AMI meters. We expect this shift to occur during AMP9 and beyond, and this is reflected in the 
ǎǇƭƛǘ ƻŦ ƳŜǘŜǊ ƛƴǎǘŀƭƭǎ ǿŜΩǊŜ ǇǊƻǇƻǎƛƴƎ ŦǊƻƳ ǘƘŜƴΣ ǿƛǘƘ ŀƴ ŀǎǎǳƳǇǘƛƻƴ ƻŦ рл҈ ƻŦ Ŝach from AMP9, and 100% AMI from 
AMP10 onwards. 

Our costs have been calculated based on our current contract arrangements and costs. We have assumed that we will 
have approximately 9000 optants a year and that the remaining profile will be delivered through the universal metering 
programme. As such, there is a difference in the costs of these different installation activities, as our universal metering 
programme will be more cost efficient as detailed in the table below. Similarly, we anticipate that non-household meters 
will be more costly to install due to the location and the potential disruption to business, and therefore the cost for this 
programme reflects this.  

The total household meter installation cost takes the remaining properties and applies the split of external locations 
where we only need to screw in a meter, internal locations where some internal plumbing is required to be cut and 
where we need to gain entry and external locations where excavations, reinstatement and pipe cutting is required. Each 
of these work types has a specific unit rate based on current optant unit rates and applying an assumed efficiency. The 
volume of each work type is then multiplied by the respective unit rate before all costs are totalled. 
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Therefore, we have assumed the following costs for meter installations. 

Table 21 - Meter installation costs 

Installation Cost per meter installation 

Optant £280  

Universal Metering £162  

Non-household £175  

The below table shows the overall costs of our programmes to deliver. 

Table 22 - Metering cost programme 

 AMP8 AMP9 

Household meters £31.10m £31.10m 

Non-household meters £4.22m £2.94m 

Reducing PCC, non-household consumption and leakage will directly impact the volume of water we need to produce and 
put into supply, and therefore leads to a direct reduction in our greenhouse gas emissions. The impact of the metering 
programmes is detailed in table 4 below. This is calculated using the UK government cost of carbon table and the Defra 
intensity metrics, which then enables us to calculate the number of kilograms of CO2e per megalitre of water treated. For 
every megalitre saved through universal metering, we are able therefore to calculate the associated saving in greenhouse 
gas emissions.162 

Table 23 - Estimated greenhouse gas emission reductions from our metering plan  

tCO2e saved (cumulative) Year 5 Year 10 Year 15 Year 20 Year 25 

2029/30 2034/35 2039/40 2044/45 2049/50 

Household & NHH customer metering   1,628 2,732 2,732 
 

2,732 
 

2,732 
 

The key risk to this programme is the deliverability, especially in light of current world affairs which are impacting on 
meter stock availability and long lead times, but also noting that many water companies also have similarly ambitious 
metering programmes proposed over AMP8 and AMP9 and this may further impact on stock availability and resources to 
deliver. However, we have developed this programme in conjunction with our supply chain to ensure that is it deliverable 
and to mitigate the above risk. 

Our cost per meter fitting detailed above is based on current costs and therefore takes into account different meter fit 
condition e.g., easier fits where there is already a boundary box in place as well as more complex full excavation fits. 
Therefore, the costs provided are based on the current known profile of remaining meter fits and our existing costs to fit 
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these. Cost profiles may change if we have more or less customers opting for a meter through our optant programme, as 
these installations are more expensive as there is limited opportunity to recognise efficiencies through geographical 
planning and working in conjunction with rehab and leakage schemes. 

Universal Metering System Solution 

We know that customers are asking for more data and ways to reduce it. We recognise the significant benefit that a 
universal reading solution would provide in terms of supporting the increased data demands of some customers. 

In addition, a universal solution is also imperative to supporting the current internal challenges in reading hardware and 
software which the business (via our supply chain partner Echo) has mitigated for many years. 

The current retail plan is based upon continuing to have working reading guns and software; however as aforementioned 

we carry a significant risk with these items and, should the current software issues continue, or should we not be able to 

source reading guns, the productivity of the meter reading teams will drop. Echo have previously referenced that manual 

reads take six times longer to complete vs radio reads which could impact up to 50% of our reads from 2025. A universal 

reading solution will provide a number of opportunities to improve our customer journey, including: 

¶ Increased revenue security from more effective and timely meter reading reducing debt levels which allows bills 
across all customers to reduce 

¶ Improved leakage and PCC performance through access to timely meter read data across all of our meters 

Improved C-MeX performance as a result of interaction with a customer portal and the functionality to push read data to 
customers in a timely fashion. 

2.3.6 Cost Efficiency 

Universal Metering 

We worked with Artesia in the development of our NHH options for our draft WRMP and have included the enhanced 
metering technology for all NHH as one of these options using the benefits identified in their report for MOSL delivered in 
2022. 

The optimisation work by Artesia showed that fitting Enhanced Meter Technology to all of our existing non-household 
customer base would deliver the majority of the Environment Act target for NHH reduction in the South Staffs region and 
provided the largest benefit of any options for the Cambridge region. 

We will ensure that we engage with both retailers and non-household customers to communicate the detailed rollout 
plan. We will prioritise those NHH properties with no existing meter. For household meter installations we will prioritise 
the highest usage DMAs first. This will enable us to deliver the maximum benefits quickly and provide useful information 
to further explore customer side leakage and provide bespoke water efficiency advice to customers. We will also deliver 
our programme geographically to ensure it is as efficient and cost effective as possible. To this end, we also propose to 
combine the household and non-household meter rollout to deliver both programmes as efficiently as possible. Many of 
our non-household customers are very close to households, for example shops and hairdressers, and it will be more 
efficient to do both activities in a geographical area at the same time. It will also enable clearer communication to all our 
customers and a more successful behavioural change campaign associated with the rollout. We will develop the detail of 
this rollout plan before 2025 and ensure we develop an extensive communications plan to engage with our customers 
and retailers. We have engaged with the companies already doing this work in AMP7 and will take on board lessons 
learned to ensure we deliver the best possible customer support and experience through the process. 

Our WRMP approach and methodology has been assured by Jacobs prior to submission. 
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Universal Metering System Solution 

We recognise that this is a significant investment and have therefore explored multiple options to address this risk across 
AMP7. As part of our 2021 meter hardware tender, we also explored the reading software element to align business 
vision. We met with three suppliers, with costs averaging £50-£150k set up cost plus £100-£125k annual fee (increasing 
as we install more meters across the AMP). A full tender process would be required upon approval to confirm specific 
costs. From a third-party assurance perspective, other water companies have been engaged and options compared as 
part of the UK Metering Network Group, to give assurance around the benefits of this solution. 

We also require additional meter reading equipment for the additional meters we will be installing, and these costs have 
been developed based on current purchase costs as per our supplier frameworks, which have been competitively 
tendered. 

2.3.7 Customer Protection 

As stated above, our research shows that customers viewed increased metering as a necessary and important approach 
for us to undertake but they did raise concerns around affordability especially in the most recent customer engagement 
completed in the summer of 2022 as the cost-of-living crisis intensified, and wanted us to ensure they made provisions to 
support vulnerable and large families, particularly in the South Staffs region where we have a higher than national 
average level of deprivation.  

We take the issue of affordability extremely seriously and we have now undertaken further customer research on 
potential options to do this and have agreed the following approach: 

¶ We aim to have a maximum of 3% of our customers in water poverty by 2035. 

¶ We will expand our existing Assure programme to support nearly twice as many customers in AMP8 as we 

are supporting in AMP7. 

¶ We will provide a 2 year grace period for meter rollout. Customers will have 2 years from the date of meter 

installation before we switch to metered billing so we can provide them with regular consumption and 

proposed bill data. This will enable them to understand the impacts and plan for the potential changes where 

required. 

Whilst the benefits recognised from the installation of meters (e.g. leakage and PCC) are directly related to these 
respective performance commitments, there is to be a PCD to cover the metering programme which will ensure funding 
is returned where we do not install the volume of meters specified. In addition, this will also ensure that we deliver an 
appropriate mix of easy and more difficult meter installations as per the methodology used to determine the costing. 

The PCD will report on numbers of meters fitted per year as the deliverable. aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŀ Ŧǳƭƭ ƭƛǎǘ ƻŦ ƻǳǊ t/5Ωǎ 
can be found in section 1.5. 
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Table 24 - Metering PCD 

aŜǘŜǊƛƴƎ t/5 

5ŜǎŎǊƛǇǘƛƻƴ Installation of advanced monitoring infrastructure (AMI) meters which are capable of 
recording and transmitting data at least once every 24 hours to measure supplies of 
water to premises. This involves new AMI meter installations and replacement of 
existing meters with new AMI meters. 
The new AMI smart meter installation includes both HH and NHH meters. 
AMI for basic / AMR replacements covers only NHH replacements as per our 
enhancement case. 

hǳǘǇǳǘ 
ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ 
ǊŜǇƻǊǘƛƴƎ 

SSC output will be measured in the number of meters installed by the end of the 
period. We have put forward a flat phased strategy as can be seen in the table below. 
Delivery of meters will be reported and monitored through the existing APR process.  

!ǎǎǳǊŀƴŎŜ Independent third-party assurance to confirm completed milestones  

/ƻƴŘƛǘƛƻƴǎ ƻƴ 
ǎŎƘŜƳŜ 

We are confident in the delivery over the AMP period but recognise there may be a risk 
of a lower first year as we phase up the start of our universal programme. Therefore, 
we expect the PCD to relate to whole AMP delivery, rather than in year. 

t/5 ǇŀȅƳŜƴǘ ǊŀǘŜ A unit rate per meter will be applied at the end of the control period for non-delivery 
based on the enhancement funded allowance for the schemes. 
New AMI smart meter installation = 161,455 units. Current unit cost rate of £204 
AMI for basic / AMR replacement = 22,135 units. Current unit cost rate of £109 
Per capita consumption performance commitment penalty will add additional penalty 
for late/non delivery of the schemes. 

Cumulative forecast of number of meters (flat phased) 

5ŜƭƛǾŜǊŀōƭŜǎ ¦ƴƛǘ CƻǊŜŎŀǎǘ ŘŜƭƛǾŜǊŀōƭŜǎ 

  
2025-26 2026-27 2027-28 2028-29 2029-30 

bŜǿ !aL ǎƳŀǊǘ ƳŜǘŜǊ 
ƛƴǎǘŀƭƭ 

bǳƳōŜǊ ƻŦ 
ƳŜǘŜǊǎ 

32,291 64,582 96,873 129,164 161,455 

!aL ŦƻǊ ōŀǎƛŎ κ !aw 
ǊŜǇƭŀŎŜƳŜƴǘǎ 

bǳƳōŜǊ ƻŦ 
ƳŜǘŜǊǎ 

4,427 8,854 13,281 17,708 22,135 
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2.3.8 Delivery 

This section should be read in conjunction ǿƛǘƘ {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ 
SSC01 Securing your water future ς business plan 2025-2030. 

Delivery of the metering activity will take place within our existing supply chain framework providers for both meter 
delivery and meter installation. These companies have been involved in the development of these plans in order that we 
can ensure our programme of activity is deliverable.  

Our household meter installation programme is summarised below: 

Table 25 - HH metering rollout programme 

 AMP8 AMP9 Total 

 2025/ 

26 

2026/ 

27 

2027/ 

28 

2028/ 

29 

2029/ 

30 

2030/ 

31 

2031/ 

32 

2032/ 

33 

2033/ 

34 

2034/ 

35 

 

Meter 
ƴƻΩǎΦ 

31,845 31,845 31,845 31,845 31,845 31,845 31,845 31,845 31,845 31,845 318,450 

Benefit 
Ml/d 

7.44 7.44 14.88 

Our non-household meter installation programme is summarised below: 

Table 26 - NHH metering rollout programme 

 AMP8 AMP9 Total 

 2025/ 

26 

2026/ 

27 

2027/ 

28 

2028/ 

29 

2029/ 

30 

2030/ 

31 

2031/ 

32 

2032/ 

33 

2033/ 

34 

2034/ 

35 

 

Meter 
ƴƻΩǎΦ 

5,102 5,103 5,103 5,103 5,103 3,374 3,374 3,374 3,374 3,374 42,384 

Benefit 
Ml/d 

5.32 3.31 8.63 

Universal meter installations will see us fit an additional 20,000-30,000 meters per year which is a significant step 

change increase. 
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We are confident in the deliverability of universal metering both in terms meter stock and the resources to plan and fit 

the meters. 

Meter stock and supply 

Our supplier for meters is Diehl and we have had a contract in place for three years currently. We are currently working 

on the extension of our current contract beyond AMP7 to cover AMP8 which provides assurance for Diehl in our 

commitment to them and provides greater security for both parties in the production and supply of large quantities of 

meters. 

We are pleased with the performance of Diehl so far and their proactivity in the market with regards to the development 

of their hard and software. We believe Diehl are market leading in this sense and this provides us with further assurance 

that we are contracted to the best metering solution provider heading into AMP8. We have also engaged with Diehl in 

the development of our plans to ensure deliverability. 

5ƛŜƘƭΩǎ ŎǳǎǘƻƳŜǊǎ ƛƴŎƭǳŘŜ {ŜǾŜǊƴ ¢ǊŜƴǘΣ ¦ƴƛǘŜŘ ¦ǘƛƭƛǘƛŜǎΣ {ƻǳǘƘ ²Ŝǎǘ ²ŀǘŜǊΣ {ŎƻǘǘƛǎƘ ²ŀǘŜǊΣ bƻǊǘƘŜǊƴ LǊƛǎƘ ²ŀǘŜǊΣ L²b[ 

and ESP (NAVs) which again provides confidence that we are contracted with a well-placed supplier. Extending our 

contract provides certainty of future orders for Diehl, enabling them to commit to us as a priority customer within their 

customer base and allocate manufacturing and delivery resources with a degree of certainty to give us confidence in their 

intention and capability to deliver. 5ƛŜƘƭΩǎ ǘǊŀŎƪ ǊŜŎƻǊŘ ƻŦ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊ ōŀǎŜ ƛǎ ǎǘǊƻƴƎΦ We have 

experienced supply challenges as an industry in recent years due to Covid, the Suez canal incident, Brexit import 

challenges, factory fires and issues with core material shortages and in each of these cases Diehl have kept us informed 

and continued to provide a supply of meters which has returned to normal levels in a timely fashion. 

Diehl are confident that over a circa 9 month period they are able to scale up orders to meet the universal metering 

quantities. In addition, in response to the anticipated demand increases over the next few years Diehl have recently 

approved an investment of £10m in their production capacity including doubling the capacity in their plant in Poland and 

investing in greater amounts of robotic production to improve efficiency. 

As we manage our own stores of components utilised across the business, it is intended to carry by policy minimum 

amounts of stock at all times to enable any shocks in supply chain to be ridden out, ensuring uninterrupted continuation 

of the install programme. 

Resources to install meters 

Our AMP7 smart metering programme installs have been delivered by our Infrastructure Asset Delivery Framework 

contractors, installing issued meters supplied by Diehl. This element of works will be included as a Lot within the retender 

of this framework contract for AMP8. This Lot will be considerably larger in value than in AMP7.  

We have engaged with our current installation providers who are confident that if successful in the re-tender, they can 

mobilise adequate additional resources to achieve the universal metering install quantities required by the AMP8 

programme.  

Whilst the scale of meter fitting is significantly increasing the volume of resources intended to be deployed for planning 

and fitting will be increased to maintain the programme and take account of expected efficiencies. Current meter fitting is 

completed on a job-by-job basis however universal metering will be delivered in geographic batches allowing for much 

greater economies of scale within these functions providing better value for customers. 
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3. Running a Sustainable Business  

 

These enhancement cases have been developed to secure the investment needed for delivery of our sustainability 

ambitions. This includes environmental sustainability as well as corporate sustainability. 

The summary of our proposed Enhancement Totex is in Table 27 below, presented in £K. 

Table 27 ς Section 3 Proposed Enhancement 

 

3.1 Case 4: Our Water Industry National Environment Programme (WINEP) 

3.1.1 Summary 

This programme relates to the delivery of our Water Industry National Environment Programme (WINEP) statutory 
obligations as agreed with the Environment Agency and Natural England. It also includes activity for the Welsh National 
Environment Programme (NEP) as agreed with Natural Resources Wales. 
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Table 28 - Summary of expenditure required for the period 2025-2030 (AMP8) 

Investment  Enhancement Investment 
AMP8 

TOTEX £k 

AMP8 
Enhancement 

OPEX £k 

AMP8 
Base 

CAPEX £k 

AMP8 
Enhancement 

CAPEX £k 

Chalk stream restoration Delivering cytomorphological 
improvements to deliver WFD 
objectives 

13,940 0 0 13,940 

Eel Screening Protection of eels at Chelmarsh 
Reservoir 

2,101 0 0 2,101 

Protected Sites 
investigations 

To identify measures to support and 
improve SSSIs 

959 0 0 959 

Environmental 
destination surveys 

To determine the required abstraction 
reductions required to support WFD 
objectives 

1,167 0 0 1,167 

INNS, NERC, Biodiversity 
implementation 

Actions to drive species protection and 
enhancement 

721 0 0 721 

Water resources Investigation to determine ongoing 
need of augmentation schemes 

894 0 0 894 

Wales NEP Remedial works to mitigate impact of 
Clywedog Reservoir on downstream 
watercourses 

129 0 0 129 

Total 19,911 0 0 19,911 

The PR24 WINEP has been developed together with the EA and Natural England, following investigations in AMP7 for 
implementation drivers, and on advice from these regulators on new investigations required or other drivers.  Included 
are the following enhancements; 

Table 29 ς Enhancement activity/outputs detail 

Activity Outputs WINEP driver 

Chalk stream restoration Restore habitats and return rivers to natural state. Conserve and 
enhance biodiversity and improve brown trout habitat. 

NERC_IMP 
(primary) 

WFD_IMP_Flow 
(secondary) 

Eel screening Reduce fish entrainment and mitigate the impacts of ecology from 
physical modifications in artificial or heavily modified water bodies 

EE_IMP 

Protected sites 
investigations 

Investigations and implementation of measures to maintain or 
restore sites of special scientific interest (SSSIs) to favourable 
conditions. 

SSSI_INV 
SSS_IMP 
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Environmental destination 
surveys 

Identification of required abstraction reductions to meet 
environmental destination as outlined in WRMPs 

EDWRMP_INV 

Invasive non-native species, 
Natural Environment and 
Rural Communities Act 
(NERC), biodiversity 
implementation 

Investigations and implementation of actions to conserve and 
protect biodiversity, achieve improvement objectives, and prevent 
deterioration 

INNS_IMP 

NERC_INV 

NERC_IMP 

Water resources Review augmentation schemes to ensure delivery against objectives. 

 

Protect and improve abstracted water supply quality 

WFD_NDIND-
WRFlow 

WFDGW_INV 

Wales National 
Environment Programme 

Implement remedial actions downstream of Clywedog Reservoir to 
mitigate effects of impoundment 

W_WFD_WRHM
WB_INV1 

 

The WINEP drivers have been identified through previous AMP investigations and are statutory requirements under 

Habitats Directive and Water Framework Directive. Water companies must address any damage arising from their 

activities, and are expected to protect, restore, and enhance the environment. WINEP programmes are developed in line 

with the guidance issued by the Environment Agency and activities relate to statutory and non-statutory drivers. Our 

plans have been developed with input and ongoing liaison with the Environment Agency. 

We are required to set out the services and improvements we intend to meet these legal obligations in our business plan 
through inclusion in the WINEP process relating to; 

¶ reducing our impact on the environment 

¶ ensuring environmental compliance 

¶ improving resilience of assets to climate change 

¶ securing the reliability of water supplies to their customers 

The Government, EA, and Natural England expectations of water companies for statutory and non-statutory 
environmental performance standards and obligations are set out in the Water Industry Strategic Environment 
Requirements (WISER), and associated legislation such as the Environment Act and River Basin Management Plans. 

Our plan for AMP8 is our most ambitious yet and builds on the investigations we have undertaken as part of the AMP7 
WINEP programme as we look to take forward options identified to implementation. Our plan also looks at supporting 
key areas such as delivering biodiversity improvements, supporting removal of invasive species such as mink, the 
protection of species and river restoration work. There are also some investigations, primarily to determine the 
environmental destination abstraction reductions required in the long term. 

As these schemes have all been developed in conjunction with regulatory stakeholders such as the Environment Agency 
and Natural England and are supported by statutory requirements. Within the WINEP, all scheme drivers are deemed 
ΨǎǘŀǘǳǘƻǊȅΩ ŀƴŘ ŀǊŜ ǘƘŜǊŜŦƻǊŜ Ƴǳǎǘ Řƻ ƻǳǘŎƻƳŜǎΦ 

Our NEP programme for Wales has been stipulated by Natural Resources Wales. 
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Chalk stream restoration 

Chalk rivers are a priority habitat for our customers and stakeholders, globally rare and unique to the area, and under 
stress due to abstraction, morphological modifications, and water quality issues.  Restoration measures will support 
improvement of water body health and resilience to these pressures. 

Restoration measures will provide less stress on flows, water quality and accordingly the habitats supporting NERC 
species brown trout, but the overall ecology and biodiversity of the waterbodies.  Through this they will be more resilient 
to low flows, and these healthier waterbodies will be more able to support the unique chalk river habitats and ecology.  
Improved habitats will add to the amenity value of watercourses and surrounding areas also. 

This will support the key objective to prevent deterioration of water body status of seven waterbodies, improvement in 
water body status and improvement in ecological status. 

Alternative options are to remove the pressures entirely, such as abstractions from the groundwater and WWTW 
discharges.  These cannot be implemented until alternative supplies have been developed, planned in 2032 and 2036 
when new supply side options are commissioned, and in isolation would be less effective in returning these waterbodies 
to a near natural state. Therefore, restoration measures that can be implemented now will provide the earliest benefits 
possible, further supported in future by abstractiƻƴ ǊŜŘǳŎǘƛƻƴǎ ǿƘŜƴ ǇƻǎǎƛōƭŜΦ ¢Ƙƛǎ ŀƭǎƻ ŀƭƛƎƴǎ ǿƛǘƘ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ 
chalk stream river restoration strategy which outlines requirements for water companies to undertake chalk stream river 
restoration in their operating areas. 

Eel Screening, Protected Sites Investigations & Environmental destination surveys 

These are all requirements of statutory legislation and are supported by regulators, who have been fully consulted 
through the process to gain sign off approval of inclusion in the WINEP. 

Our work here involves the installation of entrainment prevention for eels at Chelmarsh Reservoir to comply with 
statutory requirements. Alternative options have been considered as part of the investigation process in AMP7 to define 
the implementation measure, in agreement with the EA. However, the current EA preference is that these measures 
would not guarantee compliance with the Eel regulations and would not eliminate the risk, and therefore the installation 
of a screen is the required approach as defined by the Environment Agency. Eel screens are the only option that ensures 
the risk is mitigated and compliance with the Eels Regulations can be achieved. 

Protected Sites Investigations 

Investigations will define future actions or implementation measures that contribute to meeting and or maintaining 
conservation objectives of Habitats sites and contribute to maintaining favourable conditions for Sites of Special Scientific 
Interest which are dependent on a healthy waterbody regime. 

Environmental destination surveys 

These investigations will inform future sustainability reductions at the company and regional scale required to improve 
the status of all waterbodies at a catchment scale. This will be used in future WRMPs as WFD requirements for 
improvements in ecological status. 

INNS, NERC, Biodiversity Implementation 

These are all requirements of statutory legislation and are supported by regulators, who have been fully consulted 
through the process to gain sign off approval of inclusion in the WINEP.  Our customers also support biodiversity 
improvements that enhance the environment as evidenced during our WRMP engagement activity. 
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We will undertake actions that will support recovery and enhancement of Natural Environment and Rural Communities 
Act (NERC) Act S.41 priority species and habitats and prevent habitat deterioration by reducing the risk of 
spreading INNS and reducing the impact of INNS. 

Water Resources 

Delivery of agreed water resources driver implementations, as agreed with the Environment Agency. These include 
investigations into existing augmentations to assess value and any longer-term actions required to ensure the 
waterbodies achieve good status. 

Wales NEP 

In addition to the English based WINEP, South Staffs Water also has interactions with National Resource Wales due to the 
joint relationship with the River Severn. As such, we are also proposing to undertake work downstream of Clywedog, at 
the request of NRW, and this forms part of the Welsh National Environment Programme (NEP) and is also covered in this 
business case. The requirements of this work, and the costs associated, have been determined by Natural Resources 
Wales. 

3.1.2 Background Information 

Chalk stream restoration 

This works looks to deliver the implementation of river restoration measures to improve brown trout habitat as identified 
in AMP7 through seven water bodies: Granta, Milll River, Shep, Mel, Hoffer Brook, Vicars Brook, Cherry Hinton Brook. This 
work prioritises in-channel and habitat measures and is part of a 10-year programme that will continue through AMP8. 

Cambridge Water are working with the Environment Agency (EA) and other stakeholders to ensure that their abstractions 
are environmentally sustainable. This includes implementing measures to protect water resources for the longer term 
through the Environmenǘ !ƎŜƴŎȅΩǎ ²ŀǘŜǊ LƴŘǳǎǘǊȅ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻƎǊŀƳƳŜ ό²Lb9tύΦ hƴŜ ƻŦ /ŀƳōǊƛŘƎŜ 
²ŀǘŜǊΩǎ ǊŜƎǳƭŀǘƻǊȅ ŀŎǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ ²Lb9t όнлнл -2025) is to provide investigation and options appraisal to identify 
river restoration projects on chalk streams to improve habitats and maximise flow for brown trout. 

We have evaluated the works required to be undertaken to deliver such investigations on 7 prioritised water bodies, 
selected where restoration measures could make the most impact prior to water quality and abstraction pressures being 
removed. This was undertaken by desk study, walkovers and habitat surveys. These surveys identified the current extent 
of brown trout (Salmo trutta) habitat and/or potential for enhancement/creation of such habitat.  The opportunities 
identified are set out in reports describing the results of geomorphological and fish habitat surveys for each water body. 

Identifying river and riparian restoration options is dependent on project aims, objectives, site constraints and there are 
key steps which should be carried out to enable a successful restoration project to be undertaken. The activities 
undertaken to identify measures to be included were: 

¶ Setting out restoration aims and objectives 

¶ Review of river type and catchment characteristics 

¶ Review of previously completed catchment/river investigations and channel improvement work 

¶ Site visit to identify existing pressures and opportunities 

¶ Creation of long list of potential options 

¶ Options appraisal matrix to prioritise options and identify economic viability of options 

Pressures within each river catchment are split into five key groups: those in the riparian zone; those affecting banks; 
those affecting the riverbed, those affecting river planform and those affecting flow. 

This work has informed the options identification and appraisal for each water body, and this has been incorporated into 
a catchment plan of measures. 
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Table 30 below provides an overview of potential interventions which could improve the habitat afforded by the 
screened water bodies. Together, these provide information on possible intervention measures and where in the 
catchment they could be implemented. Management intervention plans then provide a more detailed summary of each 
intervention/option and location proposed. 

The table provides information used to calculate option costs. Costs are high level and should be used to provide an 
indication of the scale of costs only. The majority of cost estimates have been taken from EA (2019), based on costs 
produced in 2012. Costs have therefore been inflated from their published data based on the Office of National Statistics 
(ONS) Consumer price inflation (CSI) rates per year (to 2022) to provide a more up to date value (ONS, 2022). 

Table 30 ς Potential interventions to improve habitat afforded by the screened water bodies 

Potential 
Restoration 
Solution  

Details  Indicative Costs  

Channel 
realignment  

Channel width of 5m and depth of 1m. Assuming 0% disposal off-site. Costs 
inflated based on the Office of National Statistics ONS CSI rates per year (to 
2022) since data was published in 2015.  

£50,000 (2015)  
£60,444 (2022)  

Gravel 
augmentation 
(reinstatement 
of coarse bed 
material)  

The cost of bed raising varies significantly with the amount of gravel required. 
For this cost it is assumed that 3.3m3 of gravel are required per metre length. 
Costs inflated based on the ONS CSI rates per year (to 2022) since data was 
published in 2012.  

£197,000/km (2012)  
£250,962/km (2022)  

In-channel 
features 
(narrowing)  

Adding current deflectors and other small in stream structures that 
contribute to channel morphology. Costs will vary depending on the type of 
deflector used and the width/depth of the river. For the cost above it is 
assumed that current deflectors will be spaced at 20m intervals along the 
river. Costs inflated based on the ONS CSI rates per year (to 2022) since data 
was published in 2012.  

£59,000/km (2012)  
£75,161/km (2022)  

Removal/set-
back of flood 
bank  

No costs given in report, but it is considered costs will be comparable to bank 
reprofiling.  
Costs inflated based on the ONS CSI rates per year (to 2022) since data was 
published in 2012.  

£77,000/km (2012)  
£98,092/km (2022)  

Bank reprofiling  Cross section enhancement, re-profiling and extending banks and creation of 
2 stage channels. Costs will principally vary with the extent of narrowing 
required and the depth of river. It is assumed that the narrowing technique 
does not require material to be imported for backfilling behind the new bank 
line. Costs inflated based on the ONS CSI rates per year (to 2022) since data 
was published in 2012.  

£77k/km (2012)  
£98,092/km (2022)  

Riparian tree-
planting  

Grant rates taken from the woodland grant scheme allow £2k/ha for new 
planting and £2k/ha for on-going maintenance (over 10 years). Costs inflated 
based on the ONS CSI rates per year (to 2022) since data was published in 
2012.  

£4,000/ha (2012)  
£5,096/ha (2022)  

Riparian tree 
management  

Cost estimate of £1k/day for a team of two men and chainsaw or £2k/km of 
river length for discrete felling and coppicing works. This would increase if 
felled or coppiced material had to be chipped and removed from the 
riverbank and assumes reasonable access. Costs inflated based on the ONS 
CSI rates per year (to 2022) since data was published in 2012.  

£2,000/km (2012)  
£2,548/km (2022)  

Riparian buffer  Based on 12m wide buffer strips adjacent to watercourse to reduce sediment 
and phosphorus losses to water and pesticide spray drift. One-off costs cover 
use of agricultural advisors to engage landowners and help them access 
funding for buffer strips (e.g. via Countryside  

£353 per ha (2021)  
£386 per ha (2022) 
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Eel Screening 

Hampton Loade WTW is supplied from Chelmarsh Reservoir under gravity via several offtakes which are visible inside the 
offtake tower. Based on construction drawings, there appears to be coarse bar screening across each intake which makes 
it possible for juvenile fish to be entrained into Hampton Loade WTW. 

Due to this potential entrainment of fish and the presence of European eel in the adjacent River Severn, both abstractions 
fall under the remit of The Eels (England and Wales) Regulations 2009. Specifically, Part 4 Regulation 17 of the regulations 
makes it a legal requirement for any diversion structure capable of abstracting at least 20 cubic metres of water per day 
to install an eel screen. We undertook investigations in AMP7 relating to the presence of eels at Chelmarsh and these 
were located during this work. As a result, there is a need to take action in AMP8 to fit an eel screen in order to fulfil our 
obligations under The Eels (England and Wales) Regulations 2009. 

Protected Sites Investigations 

Investigations are required to define future actions or implementation measures that contribute to meeting and or 
maintaining conservation objectives of Habitats sites (e.g. SSSIs) and contribute to maintaining favourable conditions for 
Sites of Special Scientific Interest which are dependent on a healthy waterbody regime. Specific sites have been identified 
through engagement with Natural England where this work is required. They include Alder Carr SSI and Wilbraham Fen. 

Environmental destination surveys 

These investigations will inform future sustainability reductions at the company and regional scale required to improve 
the status of all waterbodies at a catchment scale. This will be used in future WRMPs as WFD requirements for 
improvements in ecological status. Full detail of the requirements of these are outlined in our WRMPs. If no investigations 
are carried out, it could lead to abstraction reductions being made that are not needed or that do not deliver the required 
benefits. This would impact on the delivery of the Water Framework Directive objectives and could also trigger additional 
spend on new supply side options that is not required. 

INNS, NERC, Biodiversity Implementation 

This looks to conserve and enhance biodiversity and achieve water body objectives, as agreed with the Environment 
Agency following AMP7 investigations. It also includes actions that will support recovery and enhancement of Natural 
Environment and Rural Communities Act (NERC) Act S.41 priority species and habitats and prevent habitat deterioration 
by reducing the risk of spreading invasive non-native species (INNS) and reducing the impact of INNS. The actions taken 
have been identified in our AMP7 investigations and agreed with the Environment Agency. 

These are all requirements of statutory legislation and are supported by regulators, who have been fully consulted 
through the process to gain sign off approval of inclusion in the WINEP.  Our customers also support biodiversity 
improvements that enhance the environment as identified through both our WRMP and PR24 customer engagement 
work. 

Water Resources 

This work involves investigations in three catchments consisting of flow monitoring and desk study investigations and 
modelling to assess requirements for flow support and augmentation in the future. 

Broome Lodge and Shaft 20 Licences are operated under section 20 agreements for low flow support in dry weather 
events. Crane Brook Augmentation is currently a potential option for augmenting the Crane Brook but will not be utilised 
until CRT and EA licence changes take effect as part of the new authorisations programme. Broome Lodge has not been 
used in 2018 or 2022 dry weather. When the WFD ND licence caps take effect there will be no Recent Actual volume to 
support its operation. The shaft 20 licence was used in the 2022 dry weather event but when licence caps take effect 
there will be no recent actual abstraction level to support its operation. The third investigation is to look into the 



SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

3.1 Case 4: Our Water Industry National Environment Programme (WINEP) 69 

effectiveness of the existing Nine Wells augmentation scheme in the Cambridge region to understand any changes that 
may be required in order to support flows in the local waterbodies appropriately. 

Wales National Environment Programme (NEP) 

South Staffs Water has our largest abstraction on the River Severn. This abstraction is subject to River Severn Regulation 
which, managed by the Environment Agency, looks to control flows in the Severn during times of low rainfall and reduced 
flow to ensure protection of the river. During these times, there are limitations and restrictions applied to our licence and 
we work closely with the Environment Agency and other abstractors on the River Severn to ensure that flows are 
balanced during these times.  

Our River Severn abstraction takes place at our Hampton Loade treatment works. This is a facility that we share with 
Severn Trent ς we operate and maintain the site on behalf of both parties, and Severn Trent are entitled to a third of the 
water produced by the site and so are responsible for a third of the costs and capital investment. 

When the River Severn is experiencing low flows, the Environment Agency can utilise Clywedog Reservoir by making 
releases from here to top up the level in the River Severn. Clywedog Reservoir is in Wales yet operated by Severn Trent 
Water. These releases from Clywedog means that South Staffs Water is able to continue abstraction from the Severn, and 
it is this relationship to the reservoir that means we also have a duty and responsibility to ensure the impacts of this 
impounding reservoir are mitigated on the local ecology. 

Natural Resources Wales have undertaken studies that show that downstream ecosystems suffer as the result of 
impounding flows. As such, they have requested work be undertaken downstream of Clywedog to repair some of the 
damage caused by the impounding. The have requested South Staffs Water, Hafren Dyfrdwy and Severn Trent Water 
undertake some gravel remediation works in AMP8 to mitigate some of this impact. As this is work in Wales under 
Natural Resource Wales, it does not fall under our WINEP programme, but instead under the National Environment 
Programme (NEP) that Wales operates. Following discussions with NRW, we are proposing to work with Severn Trent 
Water, on a cost share basis proportional to the benefit received by each company from Clywedog, in order to undertake 
gravel remediation. The cost of this work to South Staffs Water is £128,800. 

3.1.3 Need for Investment 

Chalk stream restoration 

Following AMP7 investigations into river restoration measures to protect and enhance brown trout habitat we have 
identified several morphological measures to improve flows for the ecology until future abstraction reductions can be 
made. The investigations involved river surveys on prioritised waterbodies.  These are Mill River, River Mel, River Shep, 
Hoffer Brook, River Granta, Vicars brook & Cherry Hinton Brook. This work aligns to the WINEP Statutory NERC driver. 

The measures identified for improvements to NERC species habitats are detailed below: 

Channel realignment 

Channel realignment would involve changing the existing channel planform with the aim of creating a new channel with 
improved forms and processes and associated habitat. Channel realignment provides an opportunity to raise bed levels 
and incorporate features associated with a naturally functioning watercourse including gravel substrate, woody features 
and shallow banks with improved connectivity with the adjacent floodplain.  

In-channel improvements - Berms  

In-channel berms can create localised sinuosity within the channel and alter flow processes, promoting deposition near to 
the berm and encouraging a range of flows within the channel. Berms allow for a low flow channel to be created, 
encouraging faster flows in the drier months whilst maintaining channel cross-sectional area for high flow events. Berms 



SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

3.1 Case 4: Our Water Industry National Environment Programme (WINEP) 70 

can also provide refuge areas for fish during flood events and provide a platform for native riparian vegetation to 
establish.  

Berms can be created using a variety of methods, including locally won wood to form the outer edge and infilled also 
using locally won wood and material from riverbanks. Trees can provide a robust platform for berm creation, particularly 
at the channel edge to prevent erosion during high flow events.  
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Bank reprofiling  

Where riverbanks have been steepened as a result of channel dredging or realignment (i.e., straightening) the variety of 
marginal habitats provided by the banks will be significantly reduced. This will also result in reduced flow variety and 
(often by intention) faster velocities flowing through the channel. Banks can be re-profiled to make them less steep, 
allowing for marginal vegetation to establish and associated improved riparian habitat, refuge, and foraging. Bank re-
profiling can also improve channel stability and, similar to berms, be used to narrow over-wide channels and encourage 
flows during drier months. Re-profiling banks can also promote lateral connectivity with the floodplain.  

Removal of hard bank protection  

Hard bank protection is often used to prevent erosion and stabilise banks, however there a wide range of techniques that 
can be used to replace hard materials that remove riparian habitat and geomorphological diversity. These include making 
space for the river by reprofiling channel banks, replacement with soft engineering techniques such as woody material, 
planting of native species or creation of buffer strips.  

Deflectors and woody material  

In-channel flow deflectors can be used to increase the diversity of flow types and attendant sediment processes within 
uniform sections of the channel. The ends of structures, which are usually constructed using locally won wood, increase 
mid-channel velocity, projecting flow into the channel, whilst promoting deposition near to the banks. Improving 
variations in channel processes and the development of areas of erosion and deposition can improve and create habitats 
and encourage flow resilience through channel narrowing.  

Gravel augmentation  

Gravel can be introduced to an over-deep channel to raise the bed and improve flow conditions. Gravel can be imported 
or locally won (if available). The added gravel can also improve habitat and spawning conditions for fish whilst 
encouraging lateral connectivity with the adjacent floodplain.  

Fish passage options at weir  

The existing weirs currently acting as a major barrier to fish passage up rivers. Options to improve fish passage at this 
location could include:  

ω Weir removal  
ω Bypass channel ς creation of a new channel bypassing the weir, incorporating natural features to allow fish 

passage.  
ω Pre-barrage ς to raise the water level up within the channel downstream of the weir.  
ω Pre-fabricated Larinier fish pass ς to provide a pathway for fish to travel up the weir via a series of baffles which 

slow the water down. Passes can be retrofit onto the weir and downstream channel creating a shallower gradient 
for fish passage.  

Scrapes and ponds  

Creation of areas of wetland through removal of embankments or constructing scrapes and ponds can help to provide 
links between aquatic and terrestrial habitats. Wetland areas can also provide water quality benefits and help with 
sediment management issues through trapping fine silts before entering the river. The creation of ponds can also provide 
marginal habitat, which can operate as refugia for mobile species (including fish) where the velocity is reduced at high 
flows.  
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Buffer strips  

Agricultural activities can compact floodplain soils, decrease infiltration, and increase delivery of water to the channel, 
increasing flood risk during high rainfall events. Arable farming also results in exposed soils for much of the year, 
increasing delivery of fine sediment and potential pollutants to the watercourse during rainfall. Lack of riparian vegetation 
or winder die back can also expose channel banks, increasing fluvial erosion and increasing fine sediment to the channel.  

Eel Screening 

Presence of eels in Chelmarsh Reservoir has been confirmed. Mitigating the impacts on ecology from physical 
modifications in Artificial or HMWBs is necessary as detailed in the previous section. 

{ǳǊǾŜȅǎ ŎƻƴŘǳŎǘŜŘ ƛƴ нлнн ŎƻƴŦƛǊƳŜŘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ 9ǳǊƻǇŜŀƴ 9Ŝƭǎ ƛƴ ǘƘŜ ǊŜǎŜǊǾƻƛǊΦ ά!t9a όнлннύΦ /ƘŜƭƳŀǊǎƘ wŜǎŜǊǾƻƛǊ 
ŜŜƭ ǎǳǊǾŜȅǎΦ wŜǇƻǊǘ !t9a {ŎƛŜƴǘƛŦƛŎ wŜǇƻǊǘ tллллстфпΦ {ƻǳǘƘ {ǘŀŦŦǎ ²ŀǘŜǊΣ hŎǘƻōŜǊ нлннΣ ǾмΦл CƛƴŀƭΣ нн ǇǇΦέ ŘŜǎŎǊƛōŜǎ 
the existing baseline conditions at the site, the survey strategy, and the results of the survey.  

The preferred option, agreed with the EA and included in the WINEP is installation of Eels screens at Chelmarsh Reservoir 
intakes and annual trap and release programme for mature eels.  

Protected Sites Investigations 

Wetland sites in area of supply have been through RoC process and investigations. Implementation of measures was third 
party delivery and NE are concerned that in some cases these may not have been effective and resilient to future climate 
and have requested that some are revisited.  

Natural England advise that Cam Washes and Sawston Hall Meadows are sites of concern that may be influenced by 
Cambridge Water activities. This activity falls under the WINEP Statutory SSSI driver.  

Environmental destination surveys 

9ƴƎƭŀƴŘΩǎ ǎǘŀǘǳǘƻǊȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀōǎǘǊŀŎǘƛƻƴ ŀƴŘ Ŧƭƻǿ ǳƴŘŜǊ ǘƘŜ ²ŀǘŜǊ 9ƴǾƛǊƻƴƳŜƴǘ wŜƎǳƭŀǘƛƻƴǎ нлмт ŀǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ 
missed or need to be extended in many places. 

Environmental Destination Options Development is a WINEP activity that the EA has asked every water company to 
undertake in AMP8. This activity is intended to be complementary to other planned water resources investigations but 
differ by a more strategic and longer-term view. The total package of investigations for each company should enable 
them to design a plan to achieve environmentally sustainable abstraction as soon as technically feasible. 

Each company should develop a package of actions, including investigations and implementation schemes, which are part 
of their plan to achieve environmentally sustainable abstraction. Investigations under WINEP will typically fall into two 
categories: 

1. Environmental Destination Options Development study under the EDWRMP_INV driver, in collaboration with 
relevant regional groups 

2. Catchment specific or topic specific investigations which may fall under WINEP drivers for Habitats Regulations, 
Water Framework Directive Regulations or Environmental Destination. These are more detailed investigations 
into a specific catchment or issue. 

The EA expect water companies to develop solutions to environmentally unsustainable abstraction at a Water Resource 
Zone or catchment scale based on scenario predictions of the likely range of needs. This includes future environmental 
and legislative requirements (e.g., where climate change is likely to cause a future flow impact on ecology). For these 
future issues the timing of solutions should be based on when the impact (or change) is likely to occur. Planning using a 
scenario approach means we can make best-value low-regrets investments now based on our understanding of the likely 
range of future needs. 
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In 2027 the EA will create a list of sustainability changes required for inclusion in the WRMP and WINEP. The list will be 
informed by conclusion of AMP8 investigations.  

INNS, NERC, Biodiversity Implementation 

Raw water transfer & INNS: Assets and sites with high risk of invasion from invasive non-native species (INNS) are those 
where we are more likely to find early arrivals of new INNS. For some species, monitoring approaches and techniques 
need developing. This will allow for better early intervention across GB priority pathways.  

Preferred option - Development of the techniques and approaches needed for INNS surveillance will be a cross company 
project. The project will be coordinated nationally and will include the discussion and prioritisation of appropriate species. 
The aim is to provide a standardised and costed set of techniques (including eDNA assays where suitable) to create a 
national surveillance programme at high-risk sites. The project will potentially be hosted by the Non-Native Species 
Secretariat Aquatic Biosecurity Groupςif not, they will have a strong role on the steering group which will also link to the 
GB programme board. Costs are split across cƻƳǇŀƴƛŜǎΩ surface water assets, using the UK Water formula.  

INNS at operational sites: Programme of monitoring and management at sites with INNS identified, and company 
awareness programme. The programme is informed by AMP7 investigations, report; P7598 Biodiversity survey and 
enhancement report Final.pdf 

Biodiversity: Informed by AMP7 investigations and site surveys, implement biodiversity improvement measures and 
where applicable site-specific management plans to enhance habitats and species diversity on land that we own.  Subject 
to PWS operational conditions.  

Measures to be included subject to individual site conditions are;  

¶ Woodland management  

¶ Underplanting of woodlands to NVC classification improving ground and shrub layers  

¶ Hedgerow planting to boundaries, underplanting and gapping up, added security to the fence lines  

¶ Traditional Hedge laying and underplanting   

¶ Scrub planting to create edge habitat to woodland  

¶ Rainwater harvesting from building to create rain gardens e.g. Swales and suds planted which is great for many 
NERC species. Most are near roads and this would help to attenuate and clean water before entering the surface 
water drainage system.    

¶ Paint yellow fish on surface water drains leading to watercourse  

¶ Green roofs and green walls on smaller pump houses that are appropriate  

¶ Butterfly banks  

¶ Plug planting and grassland management which has been recommend but very generic  

¶ Willow tit habitat creation where near watercourses and appropriate habitat  

¶ Tree planting within existing hedgerow boundaries  

¶ Tree planting and orchard creation   

¶ Marginal habitat improvements on watercourses and pools  

¶ Watercourse enhancement, e.g., management of invasives and plug planting and seeding, gravel addition, woody 
material placement  

¶ Create Standing dead wood   

¶ Bird box installation for a variety of species, dependant on location and landscape  

¶ Bat roost box installation ς ŘƻŜǎƴΩǘ ƴŜŜŘ ǘƻ ōŜ ƻƴ ŀ ōǳƛƭŘƛƴƎ ōǳǘ ŎƻǳƭŘ ōŜ ƻƴ ŀ Ǉƻǎǘ  

¶ Amphibian and reptile hibernacula creation  

¶ Bee and bug habitat creation against pump house buildings and walls, could include fixtures or even rockeries 
and fake dry stone walls, dare I say it gabions to create areas of landscape  

¶ Change the lighting around the building so that it is low lux and cowled which would be better for bats, ensuring 
H&S is maintained but is in keeping with bat new guidelines. 

https://defra.sharepoint.com/:b:/r/teams/Team843/WINEP24/CAM/Shared%20Working/P7598%20Biodiversity%20survey%20and%20enhancement%20report%20Final.pdf?csf=1&web=1&e=FrM0nl
https://defra.sharepoint.com/:b:/r/teams/Team843/WINEP24/CAM/Shared%20Working/P7598%20Biodiversity%20survey%20and%20enhancement%20report%20Final.pdf?csf=1&web=1&e=FrM0nl
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In addition, we will undertake analysis to determine BNG scores for all sites to measure and track ecological value. 

Blithfield additional scheme -: To map the Blithfield estates veteran trees, identify individual trees of interest and 
undertake species surveys.   Phase 2 ς To develop and implement a management regime for veteran trees to include 
direct management of immediate tree environment to support tree longevity (root protection, halo thinning) and 
complimentary habitat improvements to tree surrounds for associated species to include veteran recruitment, 
veteranisation of trees (tree surgery/ damage), sump stumps and rot boxes.  

Water Resources 

As agreed at AMP7 for AMP8 delivery, Broome Lodge and Shaft 20 Licences are operated under section 20 agreements 
for low flow support in dry weather events. Crane Brook Augmentation is currently a potential option for augmenting the 
Crane Brook but will not be utilised until Canal & River Trust and EA licence changes take effect as part of the new 
authorisations programme. Broome Lodge has not been used in 2018 or 2022 dry weather. When the WFD no 
deterioration licence caps take effect there will be no Recent Actual volume to support its operation. The shaft 20 licence 
was used in the 2022 dry weather event but when licence caps take effect there will be no recent actual to support its 
operation. Investigations in both catchments required consisting of flow monitoring and desk study investigations and 
modelling to assess requirements for their use in the future.  

NEP Wales 

The NEP work downstream of Clywedog will deliver river restoration and ecological improvements. There are two 
activities of work to undertake: 

Table 31 - NEP Activities 

Action Description Description of Outcome 

Investigation and appraisal of options to determine the 
impact of abstraction on achievement of good ecological 
potential (GEP) in an Artificial or Heavily Modified Water 
Body (for water resources uses). 

Understand flow regime and gravel reinstatement 
requirements to mitigate for effect of impoundment 

Implementation of actions to mitigate impacts of 
abstraction and achieve GEP in Artificial or Heavily 
Modified Water Bodies.  This usually follows investigation 
in the previous AMP but not necessarily. 

Reinstatement of gravels and correct flow regime to 
improve ecological and riverine processes in line with 
mitigation measure requirements 

This work is proposed under the HMWB NEP Driver with driver code W_WFD_WRHMWB_INV1. This code Investigation 

and appraisal of options to determine the impact of abstraction on achievement of good ecological potential (GEP) in an 

Artificial or Heavily Modified Water Body (for water resources uses). This driver codes is used for the investigations of WR 

A/HMWB for which the flow and/or morphology pressure on the water body is due to water company assets and/or 

operations (e.g. abstraction, discharge, reservoir operational management).  

CƻǊ ²w !κIa². ǘƻ ŀŎƘƛŜǾŜ DƻƻŘ 9ŎƻƭƻƎƛŎ tƻǘŜƴǘƛŀƭ όD9tύΣ ŀƭƭ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜŘ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ƴŜŜŘ ǘƻ ōŜ άƛƴ ǇƭŀŎŜέ 

in addition to other physico-chemical and relevant biological elements also being at good status. The list of 12 mitigation 

measures listed as follows.  
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Table 32 ς 12 Mitigation measures 

 

The work proposed here related to driver 3. 

Natural Resources Wales are planning to propose additional activities in AMP9 as work continues to protect and restore 
the downstream watercourse following further investigations. 

3.1.4 Customer Support 

We have asked our customers, through our WRMP24 customer engagement programme, for their views on the level of 
environmental ambition we should adopt in our plans. Many customers did not support us going notbaly above our 
statutory obligations at this time due to the current cost of living crisis. All of the options proposed in our AMP8 WINEP 
programme are under statutory drivers ς customer support is only required if work proposed falls under a non-statutory 
driver. 

3.1.5 Best Option for Customers 

We have worked with the Environment Agency and Natural England to agree the activities through the plan. Where there 
are options, these have been identified often through our AMP7 investigations and we have assessed these both from a 
cost perspective and from a value perspective and agreed these through discussions with the Environment Agency. Some 
options, such as the eel screen, have been pre-determined by the Environment Agency. They have approved our plan, 
including the options selected, through their confirmation in May 2023. 

We commissioned Atkins to undertake an assessment of the wider environmental benefits of our programme and 
calculate the benefit-cost rations for our options. The WINEP guidance recommends that options are assessed against 
four wider environmental outcomes (Natural Environment, Net Zero, Catchment Resilience and Access, Amenity and 
Engagement) which incorporate 11 environmental benefit (ecosystem service) categories:  

¶ Biodiversity  

¶ Climate Regulation  

¶ Hazard Regulation ς flood  

¶ Water Quality  

¶ Water Purification  

¶ Water Supply  

¶ Recreation (including angling)  

¶ Food ς shellfish  

¶ Air Quality  

¶ Education  

¶ Volunteering 
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Some activities, such as surveys and investigations, do not deliver these benefits but are key enablers for identifying 
activities that will do. 

We have submitted this full report as an appendix to our PR24 plan, entitled Ψ{{/оф WINEP Options Assessment.Ω 
Summaries from these are included in the sections below. 

Chalk stream restoration 

Option evaluation  

Using a simple scoring assessment based on the options appraisal matrix evaluation, each option was ranked using scores 
from high to low (high scores indicating best performance based on selected criteria) and provide an overview of the 
scores and option ranking. Selected criteria included likely costs of and benefits to:  

ω 9ŎƻƭƻƎȅ ς brown trout habitat  

ω IȅŘǊƻƭƻƎȅ ς flow processes and flood risk  

ω DŜƻƳƻǊǇƘƻƭƻƎȅ ς channel morphology, long term sustainability of underlying processes and erosion/stability risk  

ω ²C5 ǎǘŀǘǳǎ  

ω {ƻŎƛŀƭ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ς aesthetics and recreation and community access and educational opportunities  

ω 9ŎƻƴƻƳƛŎǎ ŀƴŘ ƭƻƎƛǎǘƛŎǎ ς cost. fundability, buildability, and maintenance requirements  

ω ±ŀƭǳŜ ŦƻǊ ƳƻƴŜȅΦ  

Overarching categories also included value for money, environmental sustainability, risk and status of WFD water body. 
Option scores and ranking can be seen below in Table 33.  

Table 33 - Option scores and ranking based on selected criteria  

Option Score  Rank  

Option 33 - Channel realignment, wetland/flood storage  21  1  

Option 8 - Bank reprofiling, riparian buffer, weir removal, removal of hard bank 
reinforcement  

20  2  

Option 30 - Channel realignment, wetland  20  2  

Option 59 - Channel realignment, wetland  20  2  

Option 72 - Channel realignment, wetland/floodplain  20  2  

Option 47 - Channel realignment, wetland  19  3  
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Option 3 - Bank reprofiling and riparian buffer  18  4  

Option 27 - Weir removal  18  4  

Option 29 - Weir removal  18  4  

Option 32 - Weir removal  17  5  

Option 67 - Channel realignment, wetland floodplain area  17  5  

Option 10 - Bank reprofiling, realignment, planting and gravel augmentation  16  6  

Option 11 - Riparian tree planting, realignment, removal bank reinforcement, gravel 
augmentation, weir removal  

16  6  

Option 19 - Remove bank reinforcement, weir removal  16  6  

Option 24 - In-channel features  16  6  

Option 42 - Restore/add in-channel features  16  6  

Option 68 - Embankment removal  16  6  

The Table 34 below shows the total change in ecosystem service values as a result of the activities that we will undertake 
within chalk stream restoration that relate to the NERC driver. 

Table 34 ς Total change in ecosystem service values 

 

Eel Screening 

The preferred option ensures that Eels cannot be entrained at Hampton Loade Treatment Works. This is considered the 
best value option in the absence of other viable alternatives to stop the entrainment of European eels at the treatment 
works.  
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Protected Sites Investigations 

Investigations will be guided by Natural England and Environment Agency requirements. 

Environmental destination surveys 

Failure to undertake investigations to EA requirement would risk greater licence constraints ς investigations at regional 
scale best option. 

INNS, NERC, Biodiversity Implementation 

AMP7 investigations informed the site management reports for own land, these are optimised measures to meet the 
NERC/INNS objectives. 

Our biodiversity activities have been assessed and will deliver the following total change in ecosystem service values. 

Table 35 ς Total change in ecosystem service values 

 

Water Resources 

These investigations have been requested by Natural England and the Environment Agency. 

The work at Darnford Brook has been assessed to deliver the following change in ecosystem services (30yr £NPV) 

Table 36 ς Total change in ecosystem service values 

 

NEP Wales 

The NEP work has been requested by NRW, with activities required and cost also provided by NRW. 

3.1.6 Cost Efficiency 

River Restoration 

Costs estimates have been taken from Environment Agency (2019) costs of restoration methods, based on costs 
produced and applied to length/area identified in restoration plans, as per P8285_Cambridge_Water_Restoration Options 
tables (V0.1).doc. 

The river restoration work programme is all based on catchment and natured based solutions I.e., soft engineering. We 
are proposing activities that will restore natural habitats and chalk stream conditions through natural methods that are 
catchment based solutions such as improving river beds and banks and re-introducing river meanders. 
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We have also worked with the Environment Agency and the local councils in AMP7 and been successful in a bid for 
funding to undertake river restoration work on the River Granta, and we look to build on this approach for AMP8. Our 
Chalk Stream Delivery Lead role is engaged with third party organisations, key stakeholders and eNGOs to identify 
additional opportunities for grants, match funding and costs efficiencies through combining programmes. 

In addition to this, we have been liaising with several developers in the Cambridge region to identify opportunities for 
them to fund activities on river restoration as part of mitigation measures for new developments. We have a signed letter 
of intent with Brookgate Land Ltd stating they are willing to enter into an agreement to pay a financial contribution 
towards an identified catchment restoration scheme with Cambridge Water. We will be exploring further opportunities 
for collaboration as we progress over the next few years. 
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Eel Screening 

The delivery of the eel screen will be delivered through agreed competitive frameworks, as detailed in the delivery 
section below. Through our engagement with the EA, we have assessed alternative solutions such as capture and release 
ς however the Environment Agency have requested a screen to be installed as this is the proven method to prevent 
entrainment.  

Environmental destination surveys 

Failure to undertake investigations to EA requirement would risk greater licence constraints ς investigations at regional 
scale best option in order to ensure future investment in new water sources is not over estimated and committed. We 
propose to undertake these investigations jointly with our neighbouring water companies and regional groups to deliver 
efficiencies of scale and ensure a consistent process is applied. 

INNS, NERC, Biodiversity Implementation 

AMP7 investigations informed the site management reports for own land, these are optimised measures to meet the 
NERC/INNS objectives. Costs derived using standard approaches to habitat management. These actions are nature-based 
solutions such as woodland management, veteran tree protection and enhancement, land management, habitat creation 
and  

Water Resources 

These investigations will be undertaken by our framework providers, the scope agreed with Natural England and the 
Environment Agency, to ensure we deliver the requirements. By using our framework providers who have been through a 
competitive tender process, we can ensure we are cost efficient. 

NEP Wales 

The NEP work has been requested by NRW, with activities required and cost also provided by NRW. As Hafren Dyfrdwy 
(HD) and Severn Trent Water (SVT) also have dependencies on Clywedog, the total cost for the proposed work will be 
shared between all three companies, and the cost split relates to the level of benefit each company receives. As a result, 
and as proposed by NRW, the split will be 40:40:20 SSW:SVT:HD. As the total cost of the activity, as costed by NRW 
following their review, is £322,000, leading to a split for South Staffs Water of £128,800. This work will be delivered 
collaboratively between the three organisations.  

This activity, like the chalk stream restoration, is using catchment measures to improve the habitat and condition of the 
river through the re-introduction of the natural gravel into the downstream river system. 

3.1.7 Customer Protection 

The WINEP programme performance is monitored annually through the Environment Agency for all work in England, and 
Natural Resources Wales for all activity in Wales. As part of this, we must demonstrate our completion of the activity 
outlined and delivery of the specified outcomes in order for the Environment Agency to approve completion of the 
scheme. 

Many elements of our WINEP programme contribute to the Biodiversity Performance Commitment, such as the 
biodiversity, invasive non-native species and river restoration work. 
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3.1.8 Delivery 

This section should be read in conjunction ǿƛǘƘ {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ 
SSC01 Securing your water future ς business plan 2025-2030. 

Work will primarily be delivered through framework consultants and contractors due to the specialist nature of the work. 
In AMP7, we have an existing framework in place, which has been competitively tendered, which provides a number of 
consultants available to undertake any investigation work, and quotes are sought for any activities not covered through 
this framework. Any engineering work undertaken has been completed by our framework capital investment providers. 

Consultancy and survey work will be delivered as a Lot through the retendered AMP8 Professional Services Delivery 
Framework contract. 

For AMP8 we have built a scope for the AMP8 Professional Services Delivery Framework contract that will include the 
investigation work we need and also the soft engineering scope of work which will form the majority of our WINEP 
programme through the chalkstream river restoration, and our Wales NEP programme of river restoration. This work will 
be included as a Lot in the AMP8 Non-Infrastructure Assets Delivery Framework contract. 

By having a competitive tender process to develop a framework of suppliers for our WINEP work within a broader scoped 
framework contract, we can ensure that we deliver value for money and have several companies enabled to deliver the 
activity, as we are cognisant of the fact that all water companies have increased WINEP programmes for AMP8 and 
therefore there could be a strain on the supply chain. As we have already started this tendering process, we are confident 
we will have companies secured and more than one company available for each element to help support this. 

The Non-Infrastructure Assets Delivery framework contract will also provide support to capital projects, whereby a 
requirement to support the delivery of 10% biodiversity net gain will be mandated. 
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3.2 Case 5: Our stretching leakage ambition 

3.2.1 Summary 

Our WRMP analysis has shaped our leakage plans, both for this planning period and into the future. Our WRMP24 
suggests that we need to reduce leakage by 8% in SST and 18% in CAM in order to maintain our supply demand position 
and also be on track to achieve the new Environment Act targets. Ofwat views this activity as base maintenance, and we 
have therefore included the costs to deliver this within our base Totex programme. 

However, we know that leakage is a very emotive subject for our customers, when we shared our original planned 
reduction with them, in both our structure engagement programme and also our YWYS it was clear to see that customer 
thought we should go further. We have reviewed our WRMP24 analysis, looking at stretch and ambition, affordability and 
deliverability and are confident we could accelerate the AMP9 WRMP leakage needs and deliver in the next planning 
period. It is clear that this expenditure does not sit in base maintenance, as ƛǘΩǎ going above and beyond the needs of our 
WRMP, we are therefore making and enhancement case to fund this level of stretch that our customers are supportive 
of. 

Table 37 - Summary of expenditure required for the period 2025-2030 (AMP8)  

 

Investment   
Enhancement 
Investment  

AMP8  

TOTEX £k  

AMP8  

Enhancement 

OPEX £k  

AMP8 Base  

CAPEX £k  

AMP8 
Enhancement  

CAPEX £k  

 Leakage  Stretching leakage 
ambition 

3,476  2,240  0 1,236  

Total   3,476 2,240   0 1,236  

3.2.2 Background Information 

Our customers strongly supported increasing our leakage ambition, and it is critical that we reflect their priorities in the 
plan. We also recognised that our original SST target was lower than at PR19, which may be considered unambitious by 
Ofwat considering the current climate. Therefore, we are proposing to pull forward AMP9 spend from the WRMP to 
extend these leakage targets further. 
 
The sequence below steps through how we went from WRMP to our stretch PR24 targets for both of our regions. 
 
In order to achieve a supply demand balance and meet the EA targets, we needed to deliver the following leakage 
reductions in AMP8. We are proposing to deliver this reduction within our base Totex ǇǊƻƎǊŀƳƳŜ ǳƴŘŜǊ ƻǳǊ άǿƘŀǘ ōŀǎŜ 
ōǳȅǎέ ŀǎǎǳƳǇǘƛƻƴǎΦ  
 

  CAM  SST  

2025 Mld  13.20  59.50  

2030 Mld  10.80  54.56  

Mld reduction  2.40  4.94  

% reduction  -18.2%  -8.3%  
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The Totex costs to deliver these WRMP stated target reductions through our base programme are in the below table. 
Note these do not include our base maintenance costs, also included in our base programme.  
 

  CAM  SST  

Total costs £m  3.54  2.94  

Unit rate per Mld  1.475  0.595  

Target Rebase:  

We rebased our leakage position in 2022-23 so the starting position is lower.  

  CAM  SST  

2025 Mld  13.20  58.80  

2030 Mld  10.80  53.86  

Mld reduction  2.40  4.94  

% reduction  -18.2%  -8.4%  
 

The costs to deliver these reductions are unchanged:  

  CAM  SST  

Total costs £m  3.54  2.94  

Unit rate per Mld  1.475  0.595  

  

Extending the target ς our stretching leakage ambition 

Our customers strongly supported increasing our leakage ambition, and it is critical that we reflect their priorities in the 
plan. We also recognise our SST target is lower than at PR19, which may be considered unambitious by Ofwat considering 
the current climate. Therefore, we are proposing to pull forward AMP9 spend from the WRMP to extend these leakage 
targets further to give the following:  
 

  CAM  SST  

2025 Mld  13.20  58.80  

2030 Mld  10.56  49.98 

Mld reduction  2.64   8.82  

% reduction  -20.0%  -15.0%  

Additional enhancement Totex costs:  

As we are going beyond our statutory WRMP stated requirements with these targets, we are proposing to include the 
additional costs of to deliver the extra as an enhancement case.  
 
Based on the WRMP these costs would be:  
 

  CAM  SST  

Total costs £m  0.333 2.413 

Additional reduction Mld  0.24 3.88 

Unit rate per Mld  1.386 0.622  
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However, bringing AMP9 plans forward will require an increase in maintenance costs not captured by the base allowance 
ƛƴ ƻǊŘŜǊ ǘƻ άƳŀƛƴǘŀƛƴέ ǘƘŜ ƛƴŎǊŜŀǎŜ ǘƘǊƻǳƎƘƻǳǘ !atуΣ ǿƘƛŎƘ ǳƴŘŜǊ ƻǊƛƎƛƴŀƭ Ǉƭŀƴǎ ǿƻǳƭŘ ƴƻǘ ƘŀǾŜ ōŜŜƴ ŎƻƳǇƭŜǘŜŘ ǳƴǘƛƭ 
AMP9. As we reduce leakage further, more work will be required to maintain current position and stay on top of the 
natural rate of rise of the network. We have assumed these costs will relate to only the CSL and ALC portion of the 
programme, as pressure management/asset replacement requires far less maintenance and in its nature is already 
dealing with the natural rate of rise.  
 
Therefore, we are proposing an additional £0.730m in the enhancement scheme. This includes all costs to find/fix and 
maintain any assets that would previously not have needing maintaining until AMP9 but has now been bought forward to 
AMP8. 
   
Table 38 ς Summary of Costs 

  CAM  SST  Additional 
maintenance  

Total 
Enhancement 

Totex 

Total costs £m  0.333 2.413 0.730 3.476 

Additional reduction 
Mld  

0.24 3.88 - 4.12 

Unit rate per Mld  1.386  0.622  -  0.846  

  
Therefore, we are proposing to deliver 4.12Mld additional leakage reduction for £3.476m (unit rate of £846k/Mld). This 
consists of £2.240m Opex and £1.236m Capex as defined in above summary Table 38. The value of £3.476m is the Totex 
amount we require for this enhancement case. 

3.2.3 Need for Investment 

This investment is driven by customers wanting us to go faster on reducing our leakage levels. We present the customer 
support for this in the next section. In our Cambridge region, with the challenges that growth and environmental 
ambition brings, it is important for us to be able to evidence to our customers and stakeholders that we are driving 
leakage down as quickly as possible. It is also a key enabler for other demand management activities, especially when we 
are customers to reduce their own consumption. 

3.2.4 Customer Support 

Leakage is an emotive issue for customers, with the majority believing that ethically, levels must be reduced as much as 
possible. Furthermore, some feel that leakage must be reduced if customers are to be motivated to play their part with 
water conservation. In addition, leaks on customer properties are unlikely to be effectively addressed without an 
education programme to inform customers of the scale of this problem, how to detect leaks and how to reduce them. 
The national leakage target appears to be broadly in line with customer expectations (once educated) and there is some 
scope to bring forward the date by which targets are to be achieved. Similar to customers, most stakeholders tend to 
think that progress on leaks is a prerequisite to talking about water efficiency.   

Throughout our customer engagement programmes for both our WRMP and business plan customers regularly express 
strong support for proposals to drive down leakage and challenge us to demonstrate more ambition.  The SSC H2Online 
Community Feedback from 2019-нлнн ŦƻǳƴŘ ǘƘŀǘ ǿƘŜƴ ƳŜƳōŜǊǎ ǿŜǊŜ ǘƻƭŘ ŀōƻǳǘ {{/Ωǎ ƭŜŀƪŀƎŜ ǊŜŘǳŎǘƛƻƴ ǘŀǊƎŜǘǎ ŦƻǊ 
2020-2025 (15% reduction), 64% wanted South Staffs Water to go further and deliver a 20% reduction or greater, and 
47% wanted Cambridge Water to go further and deliver a 20% reduction or greater.  In the same research, one customer 
ŎƻƳƳŜƴǘŜŘ ά/ŀƳōǊƛŘƎŜ ²ŀǘŜǊ ǎƘƻǳƭŘ ǎŜŜƪ ƴƻǘ ōŜ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ōŜƛƴƎ ōŜǘǘŜǊ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ǿŀǘŜǊ ŎƻƳǇŀƴȅΣ ǘƘŜȅ 
ǎƘƻǳƭŘ ŀƛƳ ǘƻ ōŜ ƭŜŀŘƛƴƎ ǘƘŜ ǇŀŎƪΦέ  
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The 2023 LTDS SSC PR24 work also found leakage reduction to be a top-tier priority amongst almost all customer 
segments, and it came out as the second highest priority in both the qualitative and quantitative phases of work. It is 
clear, throughout the SSC regions, that leakage is a very important area to customers.   

The WRW 2022 updated regional plan customer research in June 2022 looked at going beyond leakage targets and found 
there was an appetite to go further i.e., 15% reduction by 2025 and 50% by 2050 is seen as not fast enough. The 
updated synthesis report from WRW in 2023 also found there are still widespread calls to increase leak reduction targets, 
and this continues to be an emotive topic and top priority for both HH and NHH customers. Across WRW, there is clear 
appetite for targets to go further. Looking at SSC specifically, customers supported the leakage reduction target of 50% by 
2050, but some questioned whether this could be achieved sooner.   

Similarly, the LTDS SSC PR24 work also found leakage reduction to be a top-tier priority for customers. As seen in the 
other research, the majority of customers (96%) in the LTDS research supported the ambition of reducing leakage levels 
by 50% by 2050 (from the 2017/18 figure). In the qualitative workshops, leakage reduction was viewed as a priority due 
to participants being concerned by the current level of leakage and they felt as if it was a strong contributor to water 
shortages and perceived high prices. They felt that SSC should prioritise fixing leaks before asking customers to reduce 
their water consumption. Participants in both the qualitative and quantitative phases were asked when they wanted this 
ambition to be achieved by. Over three quarters of the sample wanted this ambition to be achieved in advance of the 
national 2050 target which SSC is targeting to deliver (84% in workshops and 76% in survey). Both NHH (78%) and Future 
Customers (77%) are equally likely to want this ambition achieved before 2050, however, a lower proportion of future 
customers wanted it achieved by 2035.   

Alternatively, the SSC NERA WTP for Water Services at PR24 2022 research found that leakage was a priority for 
customers, and that customers were willing to pay SSC to combat this. Out of multiple attributes tested, water lost to 
leakage from pipes was one of a handful of attributes that customers were WTP for, and the amount was higher amongst 
CAM customers compared to SSW customers.  

Table 39: HH WTP, from SSC NERA WTP for Water Services at PR24 research,2022)  

!ǧǊƛōǳǘŜ  ¦ƴƛǘ  II ²¢t όϻ ǇŜǊ ǳƴƛǘ ǇŜǊ 
ƘƻǳǎŜƘƻƭŘύ  

{{¢ /!a ¢ƻǘŀƭм 

.  wƛǎƪ ƻŦ ǘŜƳǇƻǊŀǊȅ άŘƻ 
ƴƻǘ ŘǊƛƴƪέ ƴƻǝŎŜ  

ǊŜŘǳŎǝƻƴ ƛƴ ƴǳƳōŜǊ ƻŦ ǇǊƻǇŜǊǝŜǎ ǘƘŀǘ 
ǊŜŎŜƛǾŜŘ ϦŘƻ ƴƻǘ ŘǊƛƴƪϦ ƴƻǝŎŜ  

ϻлΦтп ϻлΦфт ϻлΦтф 

5  IŀǊŘ ǿŀǘŜǊ ǎǳǇǇƭȅ  ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇǊƻǇŜǊǝŜǎ ǘƘŀǘ 
ōŜƴŜŬǘ ŦǊƻƳ ƛƴǾŜǎǘƳŜƴǘ όǘƘƻǳǎŀƴŘǎύ  

ϻлΦлл ϻлΦло ϻлΦлм 

C  ²ŀǘŜǊ ƭƻǎǘ ǘƻ ƭŜŀƪŀƎŜ 
ŦǊƻƳ ǇƛǇŜǎ  

ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǿŀǘŜǊ ǘƘŀǘ 
ƛǎ ƭƻǎǘ ǘƻ ƭŜŀƪŀƎŜ  

ϻлΦсм ϻмΦпл ϻлΦтт 

D  LǎǎǳŜǎ ǿƛǘƘ ǘŀǇ ǿŀǘŜǊ 
ŎƻƭƻǳǊΣ ǘŀǎǘŜΣ ƻǊ ǎƳŜƭƭ  

ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǇǊƻǇŜǊǝŜǎ 
ŜȄǇŜǊƛŜƴŎƛƴƎ ƛǎǎǳŜǎ ǿƛǘƘ ǘŀǇ ǿŀǘŜǊ ǇŜǊ 
ȅŜŀǊ όǘŜƴǘƘ ƻŦ ŀ ǇŜǊŎŜƴǘŀƎŜύ  

π ϻлΦмм ϻлΦлу 

I  /ƘŀƴŎŜ ƻŦ ǇǊƻǇŜǊǘȅ 
ƅƻƻŘƛƴƎ ŦǊƻƳ ŀ ōǳǊǎǘ 
ǇƛǇŜ  

ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ƅƻƻŘƛƴƎ ƛƴŎƛŘŜƴǘǎ ǇŜǊ 
ȅŜŀǊ  

ϻлΦмс ϻмΦло ϻлΦоп 

W  {ǳǇǇƻǊǝƴƎ ƴŀǘǳǊŜ ŀƴŘ 
ǿƛƭŘƭƛŦŜ  

ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŀŎǊŜǎ ǇǊƻǘŜŎǘŜŘ 
ŀƴŘ ŜƴƘŀƴŎŜŘ όǘŜƴǎύ  

ϻлΦло ϻлΦну ϻлΦлу 

We should note that not all customers might be willing to pay for reducing leakage. The WRW 2023 Updated Regional 
Plan Customer Research found that, while most customers were willing to pay for reducing leaks, there were exceptions 
in vulnerable and lower income customers.  
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3.2.5 Best Option for Customers 

We are identified a range of leakage options that are capable of delivering the required volumetric outcome. Artesia, 
working on our behalf, undertook multi-criteria analysis with their sector leading demand management modelling tool to 
ensure that best value plan was selected. We further expand on this approach in our water resource management plans. 

3.2.6 Cost Efficiency 

Work carried out by Artesia, in the demand side options appraisal, reviewed all options and prioritised them on the most 
efficient £/Mld to be delivered. We have also reviewed the costs in other companies published water resource 
management plans, and believe when compared to those, we are delivering efficiently. All our WRMP schemes were 
externally assured by Jacobs. 

3.2.7 Customer Protection 

We do not believe a PCD is required for this programme of work, as the delivery of it will be covered by the PC for leakage 
for each of our regions. Our PCΩǎ for both regions incorporates our stretching leakage ambition target within them. This is 
a key priority for our customers, so we will continue to share progress, so we are accountable for our delivery. 

3.2.8 Delivery 

Due to the differences in our water resource zones, we have regionally specific delivery programmes.  

South Staffs Water  

For AMP8 SST is targeting leakage benefit from 3 activities: Pressure Management, CSL work and intensive DMA work. For 
the enhancement, the CSL and intensive DMA work are being increased, bringing forward plans that were originally in 
AMP9. These plans came from our WRMP work to understand what would be needed to reduce leakage to meet the 
2050 target in the cheapest and most efficient way possible. The works we have bought forward from our original plan of 
AMP9, into AMP8, have been deemed the most efficient.  

The CSL work involves purchasing, developing, and trialling new equipment to help us find and temporarily/permanently 
fix CSLs. The enhanced spent on CSL work will enable us to expand this activity further than originally planned, giving us 
an enhanced benefit of 1.38Mld.  

Intensive DMA leakage work involves undertaking intensive surveys and analysis on all our DMAs and firstly determining 
its main issues and then undertaking work to act on whatever that issue is (referred to as DMA MOT and ALC plus below). 
For example, we are currently trialling AI/machine learning algorithms that can do this, and the aim is to continue this 
into the next AMP. Once we have a better understanding of the issues, different equipment can then be installed to help 
us solve this. The enhanced spent on this work will allow us to buy more equipment and recruit more FTE to be able to do 
this work, giving us an enhanced benefit of 2.48Mld.  

Overall, in SST, the enhanced spend should equal an enhanced leakage benefit of 3.88Mld, on top of the original 8% 
reduction of 4.94Mld. This leads to a plan targeting 8.8Mld leakage reduction in AMP8 (15% reduction)  

Table 40: South Staffs Region Enhancement 

South Staffs Water Enhancement    

Activity  Overall Mld Benefit  Enhanced Mld benefit  Enhanced Cost £M  

Advanced pressure 
optimisation  

1.35  0   0 
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Customer Side 
Leakage work  

2.46  1.39  0.362 

DMA MOT and ALC 
plus  

4.99  2.49  2.051 

Total  8.8  3.88  2.413 

Cambridge Water  

For AMP8 CAM is targeting leakage benefit was 4 activities: Proactive Trunk Main leakage reduction, Pressure 
Management, CSL work and intensive DMA work. For the enhancement, we plan to increase work within each of these 
activities, bringing forward plans that were originally in AMP9. These plans came from our WRMP work to understand 
what would be needed to reduce leakage to meet the 2050 target in the cheapest and most efficient way possible. The 
works we have bought forward from our original plan of AMP9, into AMP8, have been deemed the most efficient.  

The CSL and intensive DMA leakage work is the same process as SST and discussed above. With the enhanced costs 
gaining us a leakage benefit of 0.013Mld (CSL work) and 0.027Mld (Intensive DMA leakage work) respectively. A slight 
increase in spend on Pressure Management is also planned, which should enable an increased benefit of 0.001Mld.  

The Proactive Trunk Main leakage work involves purchasing and deploying different types of sensors on our trunk main 
network that can alert us to leaks on this part of our network. It also covers the follow up and investigations around these 
leak alerts. For the enhancement spend on this activity, which will allow us to purchase more equipment and expand our 
trunk main works across more of our network, we expect an enhanced leakage benefit of 0.198Mld.  

Overall, in CAM, the enhanced spend should equal an enhanced leakage benefit of 0.24Mld, on top of the original 18% 
reduction of 2.4Mld. This leads to a plan targeting 2.64Mld leakage reduction in AMP8 (20% reduction) 

Table 41: Cambridge Region Enhancement 

Cambridge Enhancement    

Activity  Overall Mld Benefit  Enhanced Mld benefit  Enhanced Cost £M  

Proactive trunk 
mains leakage 
reduction  

0.49  0.198  0.275  

Advanced pressure 
optimisation  

0.297  0.001  0.001  

Customer Side 
Leakage work  

0.22  0.013  0.018  

DMA MOT and ALC 
plus  

1.593  0.027  0.038  

Total  2.6  0.239  0.333  

The value of £3.476m is the Totex amount we require for this enhancement case as shown in Table 38. 
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3.3 Case 6: Energy Security and Carbon Emission Reductions 

3.3.1 Summary 

This document provides the justification and evidence required for the enhancement business case that will allow SSC to 
commence investment in behind the meter renewable energy (electricity) generation as part of our Net Zero journey 
(2030 and 2050). 

Net Zero ς this will be delivered through demand reduction, efficiency, stakeholder engagement, small-scale renewables, 
Corporate Power Purchase Agreements (CPPAs), replacement / decarbonisation of fossil fuels, and nature based in-
setting solutions which target our value chain and communities. 

This paper sets out the early business, commercial and environmental (carbon) case for investing £7.24m during AMP8 in 
ΨōŜƘƛƴŘ ǘƘŜ ƳŜǘŜǊΩ ƎǊƻǳƴŘ ƳƻǳƴǘŜŘ tƘƻǘƻǾƻƭǘŀƛŎ όt±ύ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƴƎ ŀǎǎŜǘǎΣ ŀǘ ƪŜȅ ǎƛǘŜǎ ǿƛǘƘƛƴ ǘƘŜ {ƻǳǘƘ {ǘŀŦŦǎ 
Water region.  There are four main objectives for this investment: 

1. Absolute carbon emissions reduction 
2. Affordability ς e.g., de-coupling from global volatile markets 
3. Cost and budget certainty 
4. Increasing resilience and security of supply 
5. Carbon emissions reduction hierarchy i.e. 

 

Figure 8 - SSC carbon management hierarchy 

The intent of this paper is to gain approval for enhancement funding of £7.24m to support delivery of our NZ roadmap 
and lay the foundations for the LTDS.  This investment is in addition to existing 2030 NZ plans to reduce in absolute terms, 
on a location-based methodology, our Scope 1 and 2 carbon emissions.  These existing plans cover efficiency as well as 
Corporate Power Purchase Agreements with third party renewable energy asset developers and operators.  

This paper will cover the CAPEX enhancement request for our own renewable electricity behind the meter assets ς 
ground mounted Solar PV at four key sites including two water treatment works. 
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Table 42 - Summary of business case 

Investment 
Enhancement 
Investment 

AMP 8 TOTEX £k 
AMP 8 

Enhancement 
OPEX £k 

AMP 8 Base 
CAPEX £K 

AMP 8 
enhancement 

CAPEX £k 
NPV £k 

Hampton Loade 
Treatment Works 

4,000 KWp ground 
mounted PV array 

3,965 0 0 3,965 

30,753 

Seedy Mill Treatment 
Works 

2,500 KWp ground 
mounted PV array 

2,478 0 0 2,478 

Fradley Pumping Station 
500 KWp ground 
mounted PV array 

496 0 0 496 

Chilcote Pumping 
Stattion 

300 KWp ground 
mounted PV array 

297 0 0 297 

Totals 7.3 MWp 7,236 0 0 7,236 

*Source ς Copperleaf; carbon benefits in NPV calculation made up of Private, Societal & WTP benefits.   

3.3.2 Background Information 

This document details the SSC Net Zero strategy and the need for this enhancement in the upcoming AMP8 investment 
period. This specific investment has been targeted at phase 1 of our overall ǊŜƴŜǿŀōƭŜΩǎ strategy out to 2050: 

 

Figure 9 - SSC renewables strategy 

The aim of this strategy is to: 

¶ Spread risk (commercial, timeframe, planning, and technology evolvement). 

¶ Have a minimum of 3 suppliers / commercial partners (framework agreement). 

¶ Optimise flexibility (contract length, partner, technology, and commercial funding solutions through 
multiple AMPS. 

¶ Maximise value to stakeholders through use of assets and leveraging of commercial, funding and 
technology solutions. 

This project meets the Quality and Resilience enhancement criteria as part of our 2050 Net Zero strategy aligned to the 
¦Y ƎƻǾŜǊƴƳŜƴǘΩǎ ŎƻƳƳƛǘƳŜƴǘǎΣ ƛƴŎƭǳŘƛƴƎΥ 

Χ 5ŜƭƛǾŜǊ ƻǳǊ ƴŜǘ ȊŜǊƻ ŀƳōƛǘƛƻƴǎ ŀƴŘ ōƻƻǎǘ ƴŀǘǳǊŜ ǊŜŎƻǾŜǊȅ ōȅ ƛƴŎǊŜŀǎƛƴƎ ǘǊŜŜ ŀƴŘ ǿƻƻŘƭŀƴŘ ŎƻǾŜǊ ǘƻ мсΦр҈ ƻŦ ǘƻǘŀƭ ƭŀƴŘ 
ŀǊŜŀ ƛƴ 9ƴƎƭŀƴŘ ōȅ нлрлΧNew legally binding environment targets set out - GOV.UK (www.gov.uk) 
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The legally binding Climate Change Act 2008 sets a framework for the UK to reduce GHG emissions and build capacity to 
adapt and strengthen resilience to climate risks11. The Act originally committed the UK to cut its emissions by at least 80% 
below the 1990 baseline level by 205012. On 27 June 2019, this target was amended, committing the UK to a legally 
binding target of net zero emissions by 2050, set on a whole-ŜŎƻƴƻƳȅ ōŀǎƛǎΧUnited Kingdom of Great Britain and 
bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΩǎ bŀǘƛƻƴŀƭƭȅ 5ŜǘŜǊƳƛƴŜŘ /ƻƴǘǊƛōǳǘƛƻƴ όǇǳōƭƛǎƘƛƴƎΦǎŜǊǾƛŎŜΦƎƻǾΦǳƪύ 

This investment is critical to enable SSC to deliver its Net Zero plans in both the medium and long term. Outcomes are 
ƭƛƴƪŜŘ ǘƻ ŜȄƛǎǘƛƴƎ h5LΩǎ ŀƴŘ t/ǎ ƛƴŎƭǳŘƛƴƎ YƎ /O2e per connected property. Details of our NZ journey to date and future 
plans have been shared with our customers via the website and a sample of domestic and business customers via a Net 
½ŜǊƻ /ƛǘƛȊŜƴΩǎ WǳǊŜȅ ƘŜƭŘ ǘƘǊƻǳƎƘ aŀȅ ŀƴŘ WǳƴŜ ǘƘƛǎ ȅŜŀǊ ό2023).  This enhancement also delivers: 

1. ! ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ ŎǊƛǘƛŎŀƭ ŦƛǊǎǘ ǎǘŀƎŜ ƛƴ ƻǳǊ ƭƻƴƎŜǊ ǘŜǊƳ ǇƘŀǎŜŘ ΨǿƘƻƭŜ ǎȅǎǘŜƳΩ b½ ǎǘǊŀǘŜƎȅ ς ΨōŜƘƛƴŘ ǘƘŜ ƳŜǘŜǊΩ 
renewables- an established low risk technology. 

2. ! Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜ ΨōŜǎǘ ǳǎŜ ƻŦ ŀǎǎŜǘǎΩ όƭŀƴŘύ ŦƻǊ ƻǳǊ ŎǳǎǘƻƳŜǊǎΤ ŜƴƘŀƴŎƛƴƎ ǾŀƭǳŜ ƻŦ ƻǳǊ ŀǎǎŜǘǎ ŀƴŘ Ŏŀƴ Ǌǳƴ ƛƴ ǇŀǊŀƭƭŜƭ κ 
compliment nature-based solutions. 

3. Cost efficiency and supply security i.e., reducing dependency on energy purchase from volatile and unpredictable global 
markets. 

4. An absolute reduction in carbon emissions ς location based, mitigating some risk i.e. that the cost of carbon will increase 
over time.  

5. Ψ[ŜŀƴƛƴƎ ōȅ ŘƻƛƴƎΩ ŦƻǊ ŦǳǊǘƘŜǊ ŜȄǇŀƴǎƛƻƴ into community-based programs and collaboration within and outside sector. 

6. An adaptive planning approach to emissions reduction, leveraging potential future opportunities as they become feasible 
e.g. CPPAs, larger scale currently constrained by planning, lead-times and DNO/ESO constraints. 

7. Targeted and prudent investment which can be replicated and accelerated as technology, sector, environment and 
funding innovation progresses. 

8. A first step in our transition from fossil fuel generation i.e. eliminating gas at our Hampton Loade Treatment works) 

There has also been a fundamental shift in carbon assessment and reporting methodology since PR19 including but not 
limited to: 

¶ Move to location based where previous actions to achieve Water UK 2030 NZ, such as market-based 
solutions (purchase of NZ tariffs) are no longer acceptable solutions. 

¶ The transition to a Net Zero economy, and particularly the decarbonisation of heat, removal of fossil fuels 
and electrification of transport means there is and will continue to be a net increase in energy (electricity) 
consumption. 

¶ The increasing challenges for DNOs and the ESO (National Grid) to accommodate the Net Zero transition, has 
resulted in considerable challenges from a capacity, resilience, timeframe and cost perspective.  This means 
that we need to be flexible and nimble in leveraging low carbon opportunities including renewables at every 
scale; including smaller, targeted behind the meter solutions. 

  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1109429/uk-nationally-determined-contribution.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1109429/uk-nationally-determined-contribution.pdf
https://www.south-staffs-water.co.uk/about-us/our-strategies-and-plans/net-zero
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Our latest NZ roadmap and renewable strategy reflects these needs, and we believe accommodates them through a risk-
managed and phased approach.  The following waterfalls show the evolution of our strategy from PR19, through AMP8 
and out to 2050. 

 

Figure 10 - Carbon reduction waterfall at start of AMP7 (Water UK 2030 NZ roadmap ς operational emissions) 

 

 

Figure 11 - SSC 2050 NZ carbon emissions reduction waterfall 
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Figure 12 - Carbon reduction glidepath 2025 to 2050 

Since 2019 we have purchased electricity through a Net Zero electricity tariff ς a market-based mechanism to reduce 
carbon emissions.  From this year (2022/2023 reporting) we can no longer use this and must measure and report our 
emissions on a location-based methodology.  Therefore, beyond absolute reduction in energy consumption and carbon 
emissions through efficiency (demand reduction etc.); investment in behind the meter, and direct procurement of 
renewable energy are the only options. 

Costs provided in this document have been calculated using a number of resources including inputs and / or data from 
two consultancies (water sector specialist and PV developer), two existing PV installation at our Seedy Mill treatment 
works, industry benchmarks e.g. PV GIS, Copperleaf capital & investment planning tool, and internal stakeholders 
including finance for NPV validation.  The SSC energy and carbon team have also assessed the four sites individually using 
a bespoke assessment tool which takes real life operational and energy consumption profiles from each site and assesses 
against actual performance of existing PV installations. 

Although this enhancement business case has been prepared as a single investment across four sites; cost analysis has 
been completed for individual installations to enable full interrogation of costs, economies of scales and options for 
preparing tender against a framework agreement within 4 lots which can be grouped or installed individually to best 
manage cost efficiency and risk.   

 

 

 

 

 

 

 

 

https://re.jrc.ec.europa.eu/pvg_tools/en/
https://www.copperleaf.com/why-copperleaf/
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Summary of four sites selected for AMP8 PV installations 

  
Circa 17-acre field beside reservoir - 4MWp ground mounted PV (No export)  

Figure 13 - Hampton Loade Chelmarsh Reservoir 

  
2 locations (both SSC owned) ς totalling 2.5 MWp ground mounted PV (No export) 

Figure 14 - Seedy Mill Treatment Works 
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3-acre plot of land; 0.5 MWp ground mounted PV (No export) 

Figure 15 - Fradley Pumping Station  

  
Field alongside pumping station - 0.3 MWp ground mounted PV (No export) 

Figure 16 - Chilcote Pumping Station 

This section of the document provides a brief overview of the selected solution, subsequent sections of the document will 
expand on the analysis and decision making that lead to the final option being proposed.  
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o SSC carbon and energy strategy  

SSC are fully committed to delivering our 2030 and 2050 NZ strategy through robust energy and carbon management. 
Our renewables strategy forms the second layer of this strategy i.e. 

 

Figure 17 - Carbon management hierarchy  

This investment focuses on the upper level of the renewable energy hierarchy i.e., behind the meter renewables located 
on SSC owned landed, optimising our land assets, value to customer, installed capacity, and risk management. 

 

Figure 18 - Renewable energy investment hierarchy  

o AMP8 phase 1 renewables  
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SSC is seeking funding of £7.24m for the installation of behind the meter ground mounted Photovoltaic (PV) electricity 
generation at four (4) sites, including two water treatment works, within its SST region. This funding will support delivery 
of our NZ roadmap and lay the foundations for our Long-Term Delivery Strategy (LTDS). More information can be found in 
our SSC02 South Staffordshire Water - long term delivery strategy.  

This investment is in addition to existing 2030 NZ plans to reduce in absolute terms, on a location-based methodology, 
our Scope 1 and 2 carbon emissions.  These existing plans cover efficiency as well as Corporate Power Purchase 
Agreements with third party renewable energy asset developers and operators.   

The high-level business case numbers are summarised below:   

Table 43 ς Business case numbers 

 

o AMP 8 carbon reduction 

 

Figure 19 ς Waterfall showing position of small scale behind the meter renewables 

 

Peak installed capacity (MWp) 7.30

Estimated CAPEX (exc. grid connections) £m 6.24

Simple payback (years) 7.00

Estimated annual carbon savings (Tonnes CO2e) 1,254



SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

3.3 Case 6: Energy Security and Carbon Emission Reductions 97 

3.3.3 Need for Investment 

We have carried out extensive analysis of all our sites across both regions, including desk top studies, leading to Non-
binding Offers (NBOs) from EDF-RΦ  CƻǊ ǘƘƛǎ ŦƛǊǎǘ ǇƘŀǎŜ ƻŦ ƻǳǊ ƭƻƴƎŜǊ ǘŜǊƳ ΨǿƘƻƭŜ ǎȅǎǘŜƳΩ b½ ǎǘǊŀǘŜƎȅ ǿŜ ƘŀǾŜ ǘŀǊƎŜǘŜŘ 
ΨōŜƘƛƴŘ ǘƘŜ ƳŜǘŜǊΩ ǊŜƴŜǿŀōƭŜǎ - an established low risk technology.  This enhancement also delivers: 

¶ ! Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜ ΨōŜǎǘ ǳǎŜ ƻŦ ŀǎǎŜǘǎΩ όƭŀƴŘύ ŦƻǊ ƻǳǊ customers; enhancing value of our assets and can run in parallel 
/ compliment nature-based solutions. 

¶ Cost efficiency and supply security i.e., reducing dependency on energy purchase from volatile and unpredictable 
global markets. 

¶ An absolute reduction in carbon emissions ς location based, mitigating some risk i.e.  that the cost of carbon will 
increase over time.  

¶ Ψ[ŜŀƴƛƴƎ ōȅ ŘƻƛƴƎΩ ŦƻǊ ŦǳǊǘƘŜǊ ŜȄǇŀƴǎƛƻƴ into community-based programs and collaboration within and outside 
sector. 

¶ An adaptive planning approach to emissions reduction, leveraging potential future opportunities as they become 
feasible e.g., CPPAs, larger scale currently constrained by planning, lead-times and DNO/ESO constraints 

¶ Targeted and prudent investment which can be replicated and accelerated as technology, sector, environment, 
and funding innovation progresses. 

¶ A first step in our transition from fossil fuel generation i.e., eliminating gas at our Hampton Loade Treatment 
works). 

There has also been a fundamental shift in carbon assessment and reporting methodology since PR19 including but not 
limited to: 

¶ Move to location based where previous actions to achieve Water UK 2030 NZ, such as market-based solutions 
(purchase of NZ tariffs) are no longer acceptable solutions. 

¶ The transition to a Net Zero economy, and particularly the decarbonisation of heat, removal of fossil fuels and 
electrification of transport means there is and will continue to be a net increase in energy (electricity) 
consumption. 

¶ The increasing challenges for DNOs and the ESO (National Grid) to accommodate the Net Zero transition, has 
resulted in constraints from a capacity, resilience, timeframe, and cost perspective.  This means that we need to 
be flexible and nimble in leveraging low carbon opportunities including renewables at every scale; including 
smaller, targeted behind the meter solutions. 

Our latest roadmap and renewable strategy (see section 3.3.2), reflects our adaptive, and pragmatic approach, leveraging 
opportunity through a risk-managed and phased approach.   

The evolving regulatory landscape is also a key driver in our plan including but not limited to: 

Ofwat's regulatory framework and net zero e.g. 

ω delivering on the government's interim carbon budgets and the Net Zero target for 2050. 

ω identifying the right approaches to net zero, including innovation whilst also leveraging established accreditation 
standards, initiatives, and frameworks 

https://www.edf-re.uk/
https://www.ofwat.gov.uk/publication/ofwats-regulatory-framework-and-net-zero/
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Net_Zero_Principles_Position_Paper_Jan_2022.pdf (ofwat.gov.uk) 

We have also considered three key areas in Ofwat guidance for net zero planning and delivery, including:  

¶ net zero target setting. 

¶ scope of action on net zero. 

¶ prioritising the reduction of Greenhouse Gas (GHG) emissions. 

Water industry strategic environmental requirements (WISER) - GOV.UK (www.gov.uk) 

This enhancement paper also considers the issues and opportunities SSC has considered in meeting our environmental 
obligations and how we will step up our level of ambition including: 

¶ a thriving natural environment. 

¶ resilience for the environment and customers. 

¶ expected performance and compliance. 

 

Figure 20 - OFWAT Table 2.1. PR 24 Enhancement Criteria 

o SCC renewables strategy ς phased approach 

 

Figure 21 - Renewables Strategy 

This strategy aims to: 

¶ Spread risk (commercial, timeframe, planning, and technology evolvement). 

¶ Minimum 3 suppliers / commercial partners. 

https://www.ofwat.gov.uk/wp-content/uploads/2022/01/Net_Zero_Principles_Position_Paper_Jan_2022.pdf
https://southstaffordshireplc.sharepoint.com/sites/AMPR24-EnhancementCases/Shared%20Documents/Carbon%20and%20Energy/Water%20industry%20strategic%20environmental%20requirements%20(WISER)%20-%20GOV.UK%20(www.gov.uk)
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¶ Flexibility to adjust contract length, partner, technology, and commercial funding solutions through multiple AMPS. 

¶ Optimum value to stakeholders, use of assets and leveraging of commercial, funding and technology solutions. 

This is a project which meets the Quality and Resilience enhancement criteria as part of our 2050 Net Zero strategy 
ŀƭƛƎƴŜŘ ǘƻ ǘƘŜ ¦Y ƎƻǾŜǊƴƳŜƴǘΩǎ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳƛǘƳŜƴǘǎΥ  

Links to Long Term Delivery Strategy (LTDS) 

This enhancement request supports our ambitious, long-term vision for our business that aims to demonstrate our value to 
society and our communities, and our commitment to protecting and enhancing the environment. To deliver this vision, we 
are focusing our attention on a number of key themes, of which the following are supported by this enhancement: 

¶ Mitigating the impacts of climate change ς for example, by encouraging sustainable practices within our business 
and our supply chain, using renewable energy sources, switching to a fully electric vehicle fleet, and investing in 
our network of treatment works, pipes and pumping stations to ensure we are resilient to extreme weather 
events. 

¶ Remaining financeable over the long term ς for example, by exploring and taking more advantage of green 
financing initiatives, while continuing to meet all our regulatory and fiscal obligations. 

At the same time, we will need to take into account the changing expectations of our customers or our regulators over 
time. This could mean us placing more emphasis on one theme over another, or it could mean adapting our activities to 
reflect a change in ŎƛǊŎǳƳǎǘŀƴŎŜǎΦ YŜȅ ǘƻ ǘƘƛǎ ǊŜƳŀƛƴǎ ǘƘŜ ƴŜŜŘ ŦƻǊ ǳǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ŧǳƭƭȅ ƻǳǊ ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘǎ ŀƴŘ 
priorities, and to be fully embedded at the heart of all the communities we serve. 

 

Figure 22 - Our vision to 2050 
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3.3.4 Customer Support 

We have carried out our most extensive customer engagement programme ever to ensure our PR24 and WRMP24 plans 
are underpinned by robust customer and wider stakeholder preferences. Our strategic engagement programme started 
in early 2020 and has run through to summer 2023, with over 92,500 customers taking part in a wide range of SSC 
ǊŜǎŜŀǊŎƘ ǎǘǳŘƛŜǎΣ ǿƛǘƘ ǘƘŜƛǊ ǾƛŜǿǎ ōŜƛƴƎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘƻǎŜ ŦǊƻƳ ƻǳǊ Ǌƻōǳǎǘ Ψ.ǳǎƛƴŜǎǎ ŀǎ ¦ǎǳŀƭΩ ƛƴǎƛƎƘǘ ǇǊƻƎǊŀƳƳŜ ŀƴŘ 
wider industry studies. This programme has been assured by {L! tŀǊǘƴŜǊǎ ŀǎ ƳŜŜǘƛƴƎ hŦǿŀǘΩǎ άƘƛƎƘ-ǉǳŀƭƛǘȅέ ŜƴƎŀƎŜƳŜƴǘ 
ǎǘŀƴŘŀǊŘǎΣ ŀǎ ƻǳǘƭƛƴŜŘ ƛƴ ƛǘǎ /ǳǎǘƻƳŜǊ 9ƴƎŀƎŜƳŜƴǘ tƻƭƛŎȅ ǇŀǇŜǊ όCŜōǊǳŀǊȅ нлннύΦ   

A key evidence source is appendix SSC11 which provides a thematic review of the key insights relevant to this investment 
case. It also highlights the golden threads that have consistently emerged across our engagement. The report also details 
the project objectives of each study used in the evidence base, when it took place and the numbers and types of 
customers and stakeholders engaged with. We have made use of our own company-led engagement, club research 
projects and wider industry studies. Specifically, please refer to section 18 ŦƻǊ ǘƘŜ ƪŜȅ ƛƴǎƛƎƘǘǎ ǊŜƭŀǘŜŘ ǘƻ bŜǘ ½ŜǊƻΦ   

Importantly, our programme included a targeted research study focussed on engaging customers on how we should 
progress our Net Zero plans. This is the first time we have engaged in an in-depth way with our customers on this topic 
and we view this as the first building block of an on-ƎƻƛƴƎ ŘŜƭƛōŜǊŀǘƛǾŜ ŜƴƎŀƎŜƳŜƴǘΣ ǳǎƛƴƎ ŀ /ƛǘƛȊŜƴǎΩ WǳǊȅ ǇǊƻƎǊŀƳƳŜ ǘƻ 
allow our customers to challenge our Net Zero plans over time.  

Over a three-month period in 2023, we worked closely with our supply chain partner - Explain Research, who facilitated 6 
virtual and 2 face to face meetings with a cross section of our non-household (business) and household customers. During 
these sessions we presented our NZ journey to date, future ambitions and asked for feedback from these customers on 
their priorities including scale of ambition, timescales and how they wish to be involved in helping us achieve the target. 

An example of some of the materials used to engage and inform our customers is show below: 

 

Figure 23 - SSC Net Zero Citizens Jury ς example of our customer engagement stimulus materials  
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YŜȅ ƛƴǎƛƎƘǘǎ ŦǊƻƳ ǘƘŜ {{/ bŜǘ ½ŜǊƻ /ƛǘƛȊŜƴΩǎ WǳǊȅ: 

ω Jurors were in favour of the high-level strategy and pleased about our progress to date towards achieving Net 
Zero. They expected this to continue.  

ω Investments to educate customers, and future customers in particular, regarding water efficiency were viewed as 
the highest priority for customers, followed by the need to reduce leakage levels faster given current leakage 
performance is almost universally viewed as not acceptable.  

ω /ǳǎǘƻƳŜǊǎ ƛƴ ǘƘŜ ƻƴƭƛƴŜ WǳǊȅΩǎ ǾƛŜǿŜŘ ƛƴǾŜǎǘƳŜƴǘǎ ƭƛƴƪŜŘ ǘƻ ǎǿƛǘŎƘƛƴƎ ǘƻ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎƻƭǳǘƛƻƴǎ ŀǎ ŀ 
medium to high-priority, solely due to the fact that it contributes a significant amount of achieving the Net Zero 
target - ά¢ƘŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ōŜŎŀǳǎŜ ǘƘŀǘΩǎ ǘƘŜ ƻƴŜ ǘƘŀǘ Ƙŀǎ ǘƘŜ Ƴƻǎǘ ƛƳǇŀŎǘΧ ƛǘ ǿŀǎ ŜȄǇƭŀƛƴŜŘ ǘƘŀǘ ǘƘŀǘ 
ŎƻƴǘǊƛōǳǘŜŘ ǘƘŜ Ƴƻǎǘ ǘƻ bŜǘ ½ŜǊƻέ.  

ω When discussing innovation with our Jurors, this trade-off was presented as a choice between making the best 
use of current technologies to deliver the plan, or to wait until new technologies are developed. Jurors were 
made aware that there is the risk that, if new technologies do not emerge, then time will be lost. However, if they 
deliver the plan too soon then SSC may not get the opportunity to benefit from new technologies that could 
develop. Results of the polls demonstrate that jurors across both regions in the online groups had a slight 
inclination towards waiting for better solutions, rather than investing more now in current technologies. In 
contrast, within the F2F sessions there was a strong preference for investing more in current technologies now to 
deliver the target. - ά¢ǊȅƛƴƎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƛƴŜŦŦƛŎƛŜƴŎƛŜǎΣ ǇŜƻǇƭŜ ŘǳǇƭƛŎŀǘƛƴƎ ǘƘŜ ǿƻǊƪΣ ōǳǘ ŀƭǎƻ ŎƘƻƻǎƛƴƎ ǿƘŀǘ ƛǎ 
ōŜǎǘ ǇǊŀŎǘƛŎŜΧΦ .ǳǘ ƴƻǘƘƛƴƎ ƛǎ ƎƻƛƴƎ ǘƻ ƎŜǘ ōŜǘǘŜǊ ǳƴƭŜǎǎ ǘƘŜǊŜ ƛǎ ŀ ǇǳǎƘ ǘƻ ǘǊȅ ǎƻƳŜǘƘƛƴƎ ƴŜǿΧ ǘƻ ŦƛƴŘ ŀ ƴŜǿ 
ƳŜǘƘƻŘΧ ƛƴƴƻǾŀǘƛƻƴ ƛǎ ǊŜŀƭƭȅ ƛƳǇƻǊǘŀƴǘΣ ōǳǘ ŀƭǎƻ ŘƻƛƴƎ ǘƘŀǘ ǿƛǘƘ ǿƘŀǘ ǿƻǊƪǎ ŀƴŘ ǿƘŀǘ ƛǎ ƪƴƻǿƴ ǘƻ ǿƻǊƪέ.  

ω On balance, across all the sessions, there was overall support that investments need to be made now to unlock 
the potential of current technologies to deliver the Net Zero target and that renewable energy should play a role 
in this given its potential. However, it was clear we need to carefully balance this investment and continually 
review the plans and adapt as needed to ensure investments deliver the greatest return on investment, whilst 
keeping bills affordable.  

ω Transparency is key in terms of setting targets and progress towards delivering these, including being transparent 
around why bills are increasing and what benefits these investments will deliver for customers and the 
environment.  

ω In-setting schemes which targeted local communities were favoured in both our supply regions because of the 
importance of local benefits to customers, with Cambridge customers also expressing a preference towards 
collaborative working with other water companies. Doing nothing was rejected as an option.   

Balance should be maintained within the trilemma, ensuring progress but also bill affordability, given the pressures on 
household finances with the rising cost of living. Results in the voting across the groups varied, but within both Cambridge 
groups and ǘƘŜ {ƻǳǘƘ {ǘŀŦŦǎ ƻƴƭƛƴŜ ƎǊƻǳǇ ǘƘŜǊŜ ǿŀǎ ŀ ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ ŀ ΨƳƛŘŘƭŜ ƻŦ ǘƘŜ ǊƻŀŘΩ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ǘǊŀŘŜ-off 
between investment and bill affordability, with scores around 3 (out of 5). There was some variation within this, with 
jurors in the Cambridge Water region had a greater preference towards increasing bills where needed (average 3.5 out of 
5.0), whilst those in the South Staffs Water region leaned more towards keeping bills lower with an average 2.7 out of 5.0.   
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Figure 24 ς {ǘƛƳǳƭǳǎ ƳŀǘŜǊƛŀƭ ǳǎŜŘ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ ǘǊƛƭŜƳƳŀ ǘƻ ŎǳǎǘƻƳŜǊǎ ƛƴ ƻǳǊ /ƛǘƛȊŜƴΩǎ WǳǊȅ  

3.3.5 Best Option for Customers 

Methodology and approach to identify best value for customer 

There are three key processes that have been undertaken to ensure that the business will be delivering the best value 
options for customers.  

Net Zero Citizens Jury and Impact   

In April and May of this year, we shared our NZ journey to date and future plans with a selection of domestic and business 
ΨƧǳǊƻǊǎΩ ƛƴ ƻǳǊ {{² ŀƴŘ /ŀƳōǊƛŘƎŜ ǊŜŀǎƻƴǎΦ  ¢ƘŜ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŎƻƴǘŜƴǘ Ǉƭŀƴ ŦƻǊ ǘƘŜǎŜ ƧǳǊƛŜǎ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΥ 

 

Figure 25 - SSC Net Zero Citizens Jury structure and content plan 
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A summary of the outputs for session 2 in terms of when targets should be met is shown below: 

 

 

Figure 26 ς /ǳǎǘƻƳŜǊ ǾƻǘƛƴƎ ƻƴ Ƙƻǿ ǿŜ ǎƘƻǳƭŘ ōŀƭŀƴŎŜ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ōƛƭƭ ŀŦŦƻǊŘŀōƛƭƛǘȅΣ ƴŜǘ ȊŜǊƻ /ƛǘƛȊŜƴǎΩ WǳǊȅ 

Although there were mixed views across the different sessions (online and Face-to-Face (F2F) and supply regions) there 
was generally good consensus ŀǊƻǳƴŘ ΨŦŀƛǊƴŜǎǎ ƛƴ ǘŜǊƳǎ ƻŦ ŀŦŦƻǊŘŀōƛƭƛǘȅ ŀƴŘ ŎŀǊƛƴƎ ŦƻǊ ŦǳǘǳǊŜ generationsΩ ŀƴŘ ΨǎƻƳŜ ƭŜǾŜƭ 
ƻŦ ƛƴ ŎƭƛƳŀǘŜ ŀŎǘƛƻƴǎΣ ǎƻƻƴŜǊ ǊŀǘƘŜǊ ǘƘŀƴ ƭŀǘŜǊΩΦ  {ƻƳŜ ƪŜȅ Ǉƻƛƴǘǎ ǿŜǊŜ made by our customers including: 

¶ ΨΧL ǘƘƛƴƪ ǿŜ ǎƘƻǳƭŘ Ǉŀȅ ŦƻǊ ƛǘ ƴƻǿ ŀƴŘ ǎǇǊŜŀŘ Ŏƻǎǘ ƻǳǘΧΩ  SSW F2F Juror 

¶ ΩΧCŀƛǊŜǎǘ ǿŀȅ ƛǎ ǘƻ spread cost out over next 28 years. Rather than lump all in to next generationΧΩ Cambridge 
Water Juror 

¶ Ψ²ƘŜǊŜ ŀǊŜ ǿŜ ƎƻƛƴƎ ǘƻ ōŜ ƛƴ нл ȅŜŀǊǎΩΦ ΨLŦ ǿŜ Řƻ ƴƻǘ ƳƻǾŜ ƻƴ ǘƘƛǎ ǎǘǳŦŦ ƴƻǿΣ ǿƛƭƭ ǿŜ never get the chance to 
ǊŜŀƭƭȅΧΩ SSW Juror  

Copperleaf analysis 

 

Figure 27 - Copperleaf Six Capitals and Value Framework                     
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Figure 28 - Copperleaf NPV / best value assessment for PV enhanced investment project 

In conjunction with all other investments in the SSC enhancement plan, this positions project in the upper quartile.  Key 
assumptions and base data for the PV enhancement case assessment are as follows: 

¶ All projects will be delivered in year 1 of the AMP.   

¶ Annual base OPEX cost of 60k   

¶ Repeat installation costs every 20 years   

¶ Annual yield of PV installation from PV GIS and assessment of Seedy mill existing roof mounted PV, and 0.5% per year 

degradation in yield  

¶ Displaced grid electricity £161 / MWh (16.1p /kWh)  

¶ The Copperleaf system uses a value of £241 per tonne C02e  

¶ Benefit and costs have been calculated over the 40-year planning horizon 

¶ Total Value can be interpreted as the NPV, in this case = £30,752,836  

Applicable value models are attached to investments and scored appropriately using standard questionnaire templates to 
ensure consistency of input across a portfolio. Current and forecasted risk profiles are used to create a baseline risk 
position that value can be offset against for all solution options within a given investment. All value models (see Figure 28 
above) are attached to a value function that contains up to 3 value sets, Private, Societal and Willingness to Pay. The 
value sets contain monetised values that align model outputs. Private costs are based on those that we would expect to 
incur if the risk was realised, Societal costs are based on the expected socio-economic impact of the risk being realised 
and Willingness to pay costs are based on customer expressed values for areas of service improvement. 

The optimisation process takes into account financial and performance constraints that are inputted as parameters to 
affect its decision-making around the solutions it chooses in context of cost, risk and value in the wider business plan. 

When we are looking for the best options for customers, we are taking into consideration affordability as well as cost and 
value. Final options are selected based on the value that they offer at two levels, the first is the options value at an 
investment level and the second is the value that they offer at a portfolio level to ensure that we are getting the best 
value plan across the board based on the portfolio level constraints applied.  Operational and Embodied Carbon have 
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formed part of the cost benefit analysis process. See sections 3.2.3 and 4 of the appendix ΨSSC37 Our Asset Management 
approach to best-value investment planning through 2025-2030 and beyondΩΣ ŦƻǊ Ŧǳƭƭ ŘŜǘŀƛƭ ƻƴ ǘƘŜ Copperleaf value 
model framework and the process of Cost Benefit Analysis within the system. 

Why our enhancement case is the only best options: 

When developing our Net Zero roadmap, we considered many options to deliver carbon savings within our business. 
This included a full review of all our sites, and their capacity for renewable generation completed by Aqua Consulting. 
Our cost benefit analysis concluded that the four sites selected for renewables were the best value solution for our 
AMP8 ambitions.  
 
Our selection criteria consider the following: 

Table 44 ς Section criteria considerations 

.ƻǳƴŘŀǊȅ ŎƻƴŘƛǝƻƴ bƻǘŜǎ 

.ŀǎŜƭƛƴŜ ŜƴŜǊƎȅ ǳǎŜ ¶ /ƻƴǎƛǎǘŜƴǘ нпκт оср ŜƴŜǊƎȅ ŘŜƳŀƴŘ ƛǎ ōƛƴŀǊȅ ŦƻǊ ǎŜƭŜŎǝƻƴ 
ŎǊƛǘŜǊƛŀΦ  

¶ wŜƴŜǿŀōƭŜ ŎŀǇŀōƛƭƛǘȅ όa²Ǉύ ǿƛƭƭ ƴƻǘ ŜȄŎŜŜŘ ŜƴŜǊƎȅ ŘŜƳŀƴŘ 
ƻƴǎƛǘŜΦ  

[ƻƴƎ ǘŜǊƳ ŀǇǇǊŀƛǎŀƭ 9ƴŜǊƎȅ ŎƻƴǎǳƳǇǝƻƴ ƛǎ ƴƻǘ ŜȄǇŜŎǘŜŘ ǘƻ ŘŜŎǊŜŀǎŜ ƻǾŜǊ ǘƘŜ ƭƛŦŜ ƻŦ ǘƘŜ 
ǊŜƴŜǿŀōƭŜ ŀǎǎŜǘ ƛƴǎǘŀƭƭŜŘΦ  

π 9ȄŀƳǇƭŜΣ ŦƻǊŜŎŀǎǘŜŘ ŀōǎǘǊŀŎǝƻƴ ǾƻƭǳƳŜ όƭƛŎŜƴŎŜύ ǘƻ ǊŜƳŀƛƴ 
ǳƴŎƘŀƴƎŜŘ 

/ƻƳǇŀƴȅ ƻǿƴŜŘ ƭŀƴŘ aŀȄƛƳƛǎŜ ŎƻƳǇŀƴȅ ƻǿƴŜŘ ƭŀƴŘ ŀŘƧŀŎŜƴǘ ƻǊ ǿƛǘƘƛƴ ŦŜŀǎƛōƭŜ ǇǊƻȄƛƳƛǘȅ 
ǘƻ ƎǊƛŘ ŎƻƴƴŜŎǝƻƴ ǇƻƛƴǘΦ 

/ƻƳǇƭŜȄƛǘȅ DǊƛŘ ŎƻƴƴŜŎǝƻƴ ŀƭǊŜŀŘȅ ŜǎǘŀōƭƛǎƘ ŀƴŘ ǇƭŀƴƴƛƴƎ ƻōƭƛƎŀǝƻƴǎ ƭƛƪŜƭȅ ǘƻ ōŜ 
ǳƴŎƘŀƭƭŜƴƎŜŘΦ 

 
Upon filtering the final opportunities further analysis to maximise investment were modelled using the following 
scenarios:  

 

1. SIMPLE - Direct energy displacement (behind the meter) with asset company owned a maximising ROI.  
2. COMPLEX ς Direct energy displacement (behind the meter) oversized in conjunction with battery storage and 

alternative financing arrangements. 
 

The financial risk profile associated with National Grid export connections coupled with the uncertainty and longevity of 
balancing revenue mechanism contract firmly discounted COMPLEX business cases in relation to the SIMPLE installation 
plans. Therefore, this was the clear best value solution for our business. 

Why our other net zero expenditure has not been included: 

This does not represent our full net zero ambitions for AMP8. The rest of our carbon reduction activity has not been 
included, as it does not meet the criteria for the enhancement competition. 
 In August 2022, Ofwat commissioned a report by Jacobs on the possible technology solutions for delivering carbon 
reductions in the water industry in AMP8. They only identified 3 scalable options for Water Only Companies: 

Å Demand savings- we have set ambitious leakage, PCC and business demand reductions as part of our AMP8 
plans and stretched our leakage target to go beyond our statutory targets. The primary driver is supply-demand 
balance, and therefore not suitable for the competition. 

Å Pump Efficiency- With the highest average pumping head in the industry, pump efficiency has always been 
critical to our business. We have been running our Pump Efficiency Programme since 2005. It has delivered both 
cost savings to ensure we keep bills low for our customers, and environmental benefit by reducing energy use. 
We will continue to run this programme into AMP8 but consider this base expenditure activity. 
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Å PPAs- corporate PPAs are at the centre of our Net Zero strategy. We are already engaging with the market on 
their implementation across our sites and land near to them. They can deliver significant carbon savings at 
limited cost to our customers. As we will not buy the assets ourselves, this is also not considered an 
enhancement investment. 

3.3.6 Cost Efficiency 

Third party engineering consultants  

SSC has been working with a third-party engineering consultancy (AQUA Consultants) who have been undertaking deep 
dives into solutions that best address the business needs mentioned in the above section.  This activity - Towards Net 
Zero: Renewables Strategy and Energy Efficiency Approach; considered opportunities for renewable energy generation, 
carbon accounting methodology, and recommendations for next steps. 

The outputs are focussed on programmes which prioritise Net Zero 2030 targets (scope 1 and 2 carbon emissions); 
ōǳƛƭŘƛƴƎ ǎŎŜƴŀǊƛƻǎ ŦƻǊ ŎŀǊōƻƴ ǊŜŘǳŎǘƛƻƴ ŀƴŘ ΨbŜǘ ½ŜǊƻ ǇŀǘƘǿŀȅǎΩ ŀǊƻǳƴŘ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŀƴŘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΦ 

The methodology used was a high-level independent review of the SSW Net Zero work to date and feedback based on 
!ǉǳŀ /ƻƴǎǳƭǘƛƴƎΩǎ ŜȄǇŜǊƛŜƴŎŜΦ  ¢ƘŜ ƳŀƧƻǊ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǿŜǊŜ ŀǊƻǳƴŘ ǘƘŜ {{² ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ ŀƴŘ ŜȄŀƳƛƴŜŘ ǘƘŜ 
net zero gaps in the existing plan, as well as initial recommendations for implementing better data capture and reporting; 
and actions to decarbonise in line with regulation and guidance. 

SSW has made good progress in reducing absolute emissions by 18% since 2018. However, these figures currently only 
include Scope 1 directly combustible fuels, refrigerants, company vehicle fleet; Scope 2 purchased electricity and Scope 3 
transmission and distribution.  

There are several emissions sources which are not reported within these numbers, and SSW are currently integrating 
compressive GHG reporting in line with Ofwat guidance; including outsourced activities, embedded carbon, waste, and 
well-to-tank emissions (associated with extraction, refining and transport of fossil fuels).   

SSW are currently reliant on green energy tariffs and offsets to achieve Net-Zero; however, these will not contribute to 
location-based carbon reduction required by Ofwat. SSW need to adjust their Net-Zero strategy to focus on on-site 
renewable energy generation and the use of insets.  The work carried out by Aqua Consultants considered three 
scenarios: 

Scenario 1 ς Technology sizing is proportionately related to the consumption on site, minimising the magnitude of the 
CAPEX investment for self-funded options.  

Scenario 2 ςTechnology sizing is related to the maximum non-constraint available space of the sites, resulting in 
maximum CAPEX investment for a third-party developer and maximum CO2e reduction for SSW.  

Scenario 3 ς Technology sizing is a mixture between scenario 1 and 2 (hybrid); 7 sites were identified for self-funding, due 
to their high on-site consumption percentage and their low CAPEX values.  This scenario also delivers maximum CO2 
reduction for SSW. 

For AMP8 the top 4 sites, with minimum / no constraints and maximum generation opportunity relevant to base load 
were selected i.e. 
1. Hampton Loade Water Treatment Works 
2. Seedy Mill Water Treatment Works 
3. Fradley Pumping Station 
4. Chilcote Pumping Station 
Although the Cambridge region is and will continue to be a key part of our overall energy and carbon strategy, the South 
Staffs region is an immediate priority based on consumption (>/= 85% of total electricity), carbon, security of supply and 
resilience. 
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Figure 29 - Summary of outputs from Aqua Consultants NZ renewables phase 1 report (June 2023) 

a. SSW Energy and finance team analysis 

In order to provide maximum confidence in the data and financial analysis, the SSW energy team undertook a number of 
assessments using industry standards, internal financial expertise and SSW energy and carbon team scenario modelling 
based on existing on-site, behind the meter PV generation at our Seedy Mill Treatment Works. 

Borehole/Site     Hampton Loade TW  
System Rating     4000  kWp 
Potential Generation     3,781,279.27  kWh 
Installation Price    £850.00 £/kW 
Estimated Annual Savings to Bills  £379,439.55  
Total Revenue/Savings    £380,781.57  
Cost of Installation    £3,965k  
Time to Recoup Initial Investment  8.9  Years 

 

 
Borehole/Site     Seedy Mill WTW  
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System Rating     2500  kWp 
Potential Generation     2,363,299.55  kWh 
Installation Price    £850.00 £/kW 
Estimated Annual Savings to Bills  £240,316.34  
Total Revenue/Savings    £240,316.34  
Cost of Installation    £2,478k  
Time to Recoup Initial Investment  8.8  Years 

 

Borehole/Site     Fradley PS  
System Rating     500  kWp 
Potential Generation     472,659.91  kWh 
Installation Price    £850.00 £/kW 
Estimated Annual Savings to Bills  £47,677.51  
Total Revenue/Savings    £47,936.79  
Cost of Installation    £496k  
Time to Recoup Initial Investment  8.9  Years 

 
 
Borehole/Site     Chilcote PS  
System Rating     300  kWp 
Potential Generation     283,595.95  kWh 
Installation Price    £850.00 £/kW 
Estimated Annual Savings to Bills  £28,768.19  
Total Revenue/Savings    £28,796.86 
Cost of Installation    £297k  
Time to Recoup Initial Investment  8.9  Years 
 

Figure 30 - PV generation models for four selected sites 
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Figure 31 - Finance NPV 

Using NPV analysis on a 20-year basis and a weighted average cost of capital (WACC) of 10% the SSC energy team finance 
partner carried out an Internal rate of Return (IRR) and Net Present Value (NPV) calculation for the combined investment 
across the four sites. 

This produced an output NPV of +2.32m including tax implications. Base assumption for this assessment was that the 
benefits commence in the same year as installation however, for subsequent analysis we have assumed year 2 of AMP8. 

 

 

Figure 32 - SSW Finance NPV and IRR assessment 

Internal rate of return = 0.23 =23% 

b. EU PVGIS 

Photovoltaic Geographical Information System (PVGIS) provides information on solar radiation and photovoltaic system 
performance for any location in Europe and Africa, as well as a large part of Asia and America.  It has a number of features 
including:  

¶ Free and open access to photovoltaic (PV) electricity generation potential for different technologies and 
configurations 

¶ No registration 

¶ Extensive supporting documentation  

¶ APIs for fast, automated access need 

¶ Maps of solar resource and PV potential, by country or region, in ready to print files. 

JRC Photovoltaic Geographical Information System (PVGIS) - European Commission (europa.eu) 

The output for the Hampton Loade TW proposed 4MWp ground mounted PV installation is shown below: 

NPV (WACC 10%) Yr0 Yr1 Yr2 Yr3 Yr4 Yr5 Yr6 Yr7 Yr8 Yr9 Yr10 Yr11 Yr12 Yr13 Yr14 Yr15 Yr16 Yr17 Yr18 Yr19

Initial Outlay -6.21

O+M -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06

Elec Savings (£m) 0.94 0.93 0.93 0.92 0.92 0.92 0.91 0.91 0.90 0.90 0.89 0.89 0.88 0.88 0.87 0.87 0.87 0.86 0.86 0.85

Carbon Savings (£m) 0.00 0.02 0.05 0.08 0.12 0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.31 0.34 0.37 0.41 0.45 0.49 0.53 0.58

Net Cash Flow (£m) -5.33 0.90 0.92 0.94 0.98 1.02 1.03 1.04 1.06 1.07 1.09 1.11 1.13 1.16 1.19 1.22 1.25 1.29 1.33 1.38

Tax on Additional profit (£m) 1.07 -0.18 -0.18 -0.19 -0.20 -0.20 -0.21 -0.21 -0.21 -0.21 -0.22 -0.22 -0.23 -0.23 -0.24 -0.24 -0.25 -0.26 -0.27 -0.28

Net CF After Tax (£m) -4.27 0.72 0.73 0.76 0.78 0.81 0.83 0.84 0.85 0.86 0.87 0.89 0.91 0.93 0.95 0.97 1.00 1.03 1.07 1.10

DF (WACC 10%) 1.00 0.91 0.83 0.75 0.68 0.56 0.51 0.47 0.42 0.39 0.35 0.32 0.29 0.26 0.24 0.22 0.20 0.18 0.16 0.15

Net CF PV (£m) -4.27 0.65 0.61 0.57 0.53 0.46 0.42 0.39 0.36 0.33 0.31 0.28 0.26 0.24 0.23 0.21 0.20 0.19 0.17 0.16

NPV 2.32

https://re.jrc.ec.europa.eu/pvg_tools/en/
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Figure 33 - Output for the Hampton Loade TW proposed 4MWp ground mounted PV installation 

3.3.7 Customer Protection 

The technical and commercial data for the PV enhancement project, have been prepared and 
assessed using a multi-layered approach including: 

¶ Existing PV installations (roof mounted at Seedy Mill Treatment works 

¶ EU commission science hub PVGIS tool 

¶ Developers and consultants working in this area inc. Enviromena and Aqua Consulting 

¶ Experience of the energy team who collectively have been involved in delivering PV projects at 
previous companies totalling > 10MWp over the last 12 years. 

¶ Peer review (finance, PR24, Capital Investment, operations, Water Uk NZ technical working group, 
²ŀǘŜǊ ¦Y ŜƴŜǊƎȅ ƳŀƴŀƎŜǊǎΩ ŦƻǊǳƳ). 

¶ Cornwall Insight PR24 energy cost projections project (11 participants from across sector inc. SSC). 

¶ Water sector benchmarking. 

 

https://joint-research-centre.ec.europa.eu/photovoltaic-geographical-information-system-pvgis_en
https://www.enviromena.com/about-us/
https://www.aquaconsultants.com/


SSC36 Evidencing our enhancement expenditure in 2025-2030 

 

3.3 Case 6: Energy Security and Carbon Emission Reductions 111 

This approach gives us high confidence alongside the structured approach we will take to all stages of the 
project including tendering, negotiations, contract award and program delivery.  

 

Third party assurance for the robustness of the cost estimates 

 

¶ PA Consulting ς Energy strategy project Sept 23 

¶ Customers will be protected against non-delivery of these enhancement investments by the 
Operational greenhouse gas emissions (water) Performance Commitment. At this point we do not 
know the ODI carbon rate so we cannot confirm whether the scheme needs further protection. 
Additionally, this scheme falls below the threshold for materiality in the PCD guidance. 

¶ NEC4 

¶ Tender process inc. multiple framework agreements and lots 

 

hŦǿŀǘΩǎ ŜƴƘŀƴŎŜƳŜƴǘ ƳƻŘŜƭ ŀǇǇǊƻŀŎƘΧ 

 

Figure 34 - OFWAT Table 2.1. PR24 Enhancement Criteria 

3.3.8 Delivery 

This section should be read in conjunction with {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ 
SSC01 Securing your water future ς business plan 2025-2030. 

For the delivery of a ground mounted utility scale Solar PV programme, it is unlikely any of our conventional frameworks 

with the exception of our ancillary services provided through our main energy supply contract. This is potentially available 

with our current energy supply contract and most major utilities offer this type of additional service. However, as a 

consequence of the commercial structure surrounding the conventional procurement of utility scale ground mounted 

solar PV, best value will be achieved through a competitive tender.  

There is a well-established supply chain within the UK for the supply of solar PV panels, transformers, and inverters, with 

contractors having been installing and commissioning solar farms in the UK since ǘƘŜ ŜŀǊƭȅ нлллΩǎΣ with almost 10GW 

installed to date. Modern solar farms can be built up to 50MW and some greater. Given the modest scale of the 

deployments proposed, it is unlikely that either supply of components or capacity to construct will be an issue for the UK 

supply chain.   
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In order to achieve best value, the programme of projects will be competitively tendered. Typically ground mounted 

utility scale solar PV procurements are tendered on the basis of: 

1) Price and; 

2) Warranted energy yield and liquidated damages 

This enables tenderers to seek competitive advantage by optimising design and utilising the most efficient components.  

Typically contract conditions are fixed price Engineer Procure and Construct (EPC) contracts. Contract forms such as 

ICHemE red book, or similar lump sum contract form. We are more familiar with NEC option A, which could be utilised in 

an amended form suitable for an EPC. 

Given the requirement to carry out performance tests following commissioning for a period of between 12 and 24 

months to verify performance against the warranted energy yields, it is usual that alongside and EPC contract the 

installing contractor is also contracted for O&M services for up to 24 months. These costs would be considered Opex. This 

enables the contractor to ensure the plant is operated optimally to minimise the commercial risk of being exposed to 

liquidated damages. It also enables the owner to either secure a long-term O&M contract from an alternate specialist 

O&M provider or seek training for internal staff to take over at the end of the performance test period. 

The intention is to deliver these projects in year 2 of the AMP8, allowing year 1 for tendering. 
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3.4 Case 7: Cyber Security 

3.4.1 Summary 

Approval of £2.754m is sought for enhancements to the Security of the organisations Network and Information Systems 
associated with its Operational Technology (OT) 

The enhancements sought align specifically with the 2018 Network and Information Systems (NIS) Directive and the Cyber 
Assessment Framework (CAF) targets set by the DWI. 

These schemes are supported by our water quality regulator, the Drinking Water Inspectorate (DWI), see section 6.1 
below for copies of the support notices obtained.  

Enhancements target wider monitoring of the OT network, further OT network segmentation, and extended user and 
device access control across the OT estate. 

The enhancements are necessary to: 

ω provide improved cyber security of OT critical to the safe and secure operation of our production, treatment, 
distribution, and storage assets, and in doing so, 

ω consolidate the DWI CAF Sector Specific Profile (SSP) March 2025 compliance target, 

ω enables us to meet the new DWI enhanced CAF (eCAF) target for March 2028 

Table 45 - Summary of expenditure required for the period 2025-2030 (AMP8) 

Investment  
Enhancement 
Investment 

AMP8 

TOTEX £k 

AMP8 
Enhancement 

OPEX £k 

AMP8 
Base 

CAPEX £k 

AMP8 
Enhancement 

CAPEX £k 

OT Cyber Security Enhanced Network 
Monitoring  

1,065 0 0 1,065 

OT Cyber Security Enhanced Network 
Segmentation 

698 0 0 698 

OT Cyber Security PLC Security Framework 410 0 0 410 

OT Cyber Security Local HMI Access 
Control 

582 0 0 582 

Total 2,754 0 0 2,754 

3.4.2 Background Information 

The Security of Network and Information Systems (NIS) Directive provides legal measures to protect essential 
services and infrastructure by improving the security of their Network and Information Systems. The UK is 
implementing the requirements of the NIS Directive through the NIS Regulations 2018, which came into effect 
on 10 May 2018. As a Water Company, and due to our size, we fall under the designation of an operator of an 
essential Service (OES) and must comply with the NIS reporting requirements. 
 
Whilst the Secretary of State (for England) and the Welsh Government (for Wales) are the designated competent 
authorities for the water sector, operational responsibilities of the competent authority function have been 
conferred to the DWI. They will be provided with technical support via the National Cyber Security Centre (NCSC). 
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There are two main elements relating to our compliance with the NIS Regulations 
 
ω wŜƎǳƭŀǘƛƻƴ ммόмύ ƻŦ ǘƘŜ wŜƎǳƭŀǘƛƻƴǎ ǊŜǉǳƛǊŜǎ ǳǎ ǘƻ ƴƻǘƛŦȅ ǘƘŜ /ƻƳǇŜǘŜƴǘ !ǳǘƘƻǊƛǘȅ όƛƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜ 5²Lύ ƻŦ ŀƴ 
incident that has affected the network and information systems, which has had a significant impact on the 
continuity of the essential service.  
 
ω {ŜƭŦ-assessment against a Cyber Assessment Framework (CAF) developed by the NCSC  
 
The aim of the CAF is to provide each company with a framework to assess how cyber security risks are being 
managed within their business in relation to the production and delivery of wholesome water. It also allows the 
DWI to assess the extent to which each company is achieving the outcomes specified by the cyber security 
principles. 
 
The CAF consist of 4 high level objectives and sub principles. 

 

 

Figure 35 ς CAF High Level Objectives and Principles 

Each principle is then subdivided into 39 contributing outcomes.  
 
The DWI wrote to UK water companies in AMP7 and set out the Sector Specific Profile (SSP) target. This target 
informed the sector of the CAF compliance level we were required to meet by March 2025. Progress is reported 
to the DWI quarterly whilst the CAF is updated and submitted to the DWI annually. We continue to work towards 
and expect to meet the SSP target by March 2025. 
 
In June 2023, the DWI wrote again to the sector informing of a new enhanced CAF target, the eCAF. On review, 
the new eCAF target closely aligns to the contributing outcomes identified in this paper for enhancement. 
 
The key enhancements sought under this proposal fall into the following workstreams: 
 
a) Enhanced network monitoring 
 
Whilst a new OT network monitoring solution being implemented in AMP7 can detect remote devices and users connecting 
to the OT network, it is unable to detect users or devices connecting locally on the automation network. The local 
automation network connects all PLC, HMI, and SCADA devices at the remote site. It sits on the other side of the wide area 
OT network router. This blind spot leaves the site vulnerable to an undetected attack instigated physically on site. Attacks 
of this nature could come from a rogue employee, rogue contractor or anyone who has managed to gain physical access 
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to the site, with the intent to disrupt OT operations. 
 
The proposed solution requires network monitoring devices to be deployed at sites on the local side of the OT network. 
These devices will detect and transmit all activity on the local OT automation network back to a centralised server where 
all activity, local and remote will be analysed and inspected. Suspicious and or malicious activity will generate alerts. Alerting 
will be integrated into the organisations SOC solution where it is the intention to monitor all activity on the OT and 
automation networks 24/7/365. 
 
b) Enhanced network segmentation 
 
The OT network is separated from the IT network using a firewall. However, once inside the OT network, further 
segmentation relies on configuration of the site router. Compared to a separate dedicated firewall of different 
manufacture, router configuration alone is not as secure. Should an attacker gain access to and compromise the site router, 
in theory, they would be able to travel freely across and within the OT network to access any site on the OT network. This 
vulnerability leaves the OT network exposed should permitter defences such as the IT or OT network firewall also be 
compromised. 
 
Guidance from Rockwell Automation and ICS-CERT strongly recommend that all ICS/SCADA networks are properly 
segmented within the process structure (in our case, this is the wide area OT network) as well as from the Internet and 
other non-essential networks. The introduction of dedicated firewalls at remote sites would align to this guidance. 
 
https://www.cisa.gov/sites/default/files/2023-01/NCCIC_ICS-CERT_Defense_in_Depth_2016_S508C.pdf 
 
c) PLC security framework 
 
PLC devices are deployed extensively across the OT network. They are critical for the control, safety and processes 
associated with the production, treatment, storage, and distribution of water. Historically, device level security had been 
poor to non-existent on PLC devices. However, most modern PLC devices do now have some level of security that can be 
activated. 
  
To date, we have not implemented device level security, relying instead on permitter defence at the IT and OT network 
boundaries. Not applying device level security does, however, present a vulnerability should an attacker compromise 
permitter security controls, they would gain direct access to the PLC where they could conduct a malicious act 
unchallenged. 
 
A security framework will be developed and deployed across all compatible PLC devices. This security framework will see 
the activation of manufacturer specific securities at a device level to protect from unauthorised access. Application of the 
security framework is through configuration of features on the target devices. 
 
d) Local HMI access control 
 
HMIs are used extensively across the OT estate by operators to monitor and make changes to plant operations. Typically, 
each device is protected by a simple 4-digit code, a code which is repeated at other sites. This simple level of protection 
was designed primarily as a validation step only, to ensure the operator does not inadvertently modify site operation. It is 
not, however, a suitable method to control device access or to detect who is accessing the device. This vulnerability means 
changes can be made to site operation via the HMI locally without any reasonable level of authorisation and with no 
electronic audit trail, leaving the site vulnerable to malicious activity. Attacks of this nature could come from a rogue 
employee, rogue contractor or anyone who has managed to gain physical access to the site with the intention of disrupting 
OT operations. 
 
RFID devices will be retrospectively fitted and configured to work with all compatible HMIs across the OT estate. Where 
HMI devices are not compatible, these will be upgraded or replaced. These RFID devices will be linked specifically to users 
enabling electronic verification to take place along with records of users who make changes to control parameters, 

https://www.cisa.gov/sites/default/files/2023-01/NCCIC_ICS-CERT_Defense_in_Depth_2016_S508C.pdf
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including water quality setpoint and alarm limits. These records can then be retrospectively compared to manual change 
logs to ensure all changes have been authorised. By moving to dedicated RFID devices for individual users, common codes 
for HMI devices can be removed, reducing the risk of uncontrolled change being made locally to HMI settings. Part of this 
solution may also include replacing HMIs with more up to date HMIs that incorporate access control. 

We have submitted our proposals to the DWI for support. The DWI have reviewed, and we have received letters of 
support for all investments in this case from them. For further information on the response received please see section 
6.1 of this Enhancement Case Appendix. 

3.4.3 Need for Investment 

Programme of works and investment summary 

Table 46 - Programme of works and investment summary 

Enhancement Implementation cost Annual support & maintenance (base 

OPEX) 

Enhanced network monitoring £1,064,509 £159,791 

Enhanced network segmentation £0,698,000 £0 

PLC security framework £0,410,000 £30,000 

Local HMI access control £0,582,000 £20,000 

Totals £2,754,509 £209,791 

 
Workstreams 

 
The following summarises the scope, need, evidence, risk before and post investment, the link to CAF outcomes 
and, an initial view on workstream delivery for each enhancement. 
 
The compensating measures reflect the current position which has been used to calculate the existing risk (based 
on a 5 by 5 matrix) for each workstream. For further information please see Figure 39 and 40 at the end of 
Section 3.4.8. 

Table 47 - Enhanced network monitoring  

 

Enhancement Enhanced network monitoring 

Scope Deployment of network monitoring devices at the plant/local automation level. 

Devices will be linked back to the centralised OT network monitoring solution and the 24/7/365 SOC to 

alert immediately on detection of suspicious network activity. 

 

Need Vulnerability Compensating Measures 

 

Latency in threat detection 

 

Physical security, including intruder detection in 

place to protect from unauthorised access to 

buildings and roadside cubicles. 
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Enhancement Enhanced network monitoring 

Unable to detect users and or devices connecting 

locally to the automation network.  

 

Attacks on the automation system carried out 

locally cannot be detected.  

 

Attacks could come from a rogue employee, 

rogue contractor or anyone who has managed to 

gain physical access to the site, legitimately or 

not, intent to disrupt OT operations. 

 

Security is enhanced at larger more sensitive sites 

with CCTV. 

 

A manual change management process to approve 

and record changes made to PLC/HMI code. 

Evidence Supports eCAF March 28 target 

 

Supports CAF outcomes: (A3.a) Asset Management, (B2.a) Identification, (B2.b) Device Management, 

(B4.d) Vulnerability, (C1.a) Coverage, (C1.d) Incidents, (C1.e) Tools, (C2.a) Abnormalities, (C2.b) Attack 

Discover. 

 

Supports Regulation 11(1) of the NIS 2018 Regulations that require us to notify the Competent Authority 

(in this case the DWI) of an incident that has affected the network and information systems, which has 

had a significant impact on the continuity of the essential service. 

 

Risk Before Solution 15 After Solution 5 

Timing Project Start: Jun 2025 Project End: May 2027 

 

Table 48 - Local HMI access control 

 

Enhancement Local HMI access control 

Scope RFID devices (or similar technology) will be retrospectively installed and configured to work with all 

compatible HMIs across the OT estate.  

 

RFID devices will be linked specifically to users enabling electronic verification to take place and for logs to 

be created of users who make changes to operational parameters. 

 

Where HMI devices are not compatible, these will be upgraded or replaced under the base capital 

maintenance programme. 

 

Need Vulnerability Compensating Measures 
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Enhancement Local HMI access control 

Password protection on HMI devices is weak and 

does not support user authentication and there 

are no audit trails for users accessing HMI 

devices. This leaves the site vulnerable to 

malicious activity. 

 

Attacks could come from a rogue employee, 

rogue contractor or anyone who has managed to 

gain physical access to the site, legitimately or 

not, intent to disrupt OT operations. 

 

Physical security, including intruder detection in 

place to protect from unauthorised access to 

buildings and roadside cubicles. 

 

Security is enhanced at larger more sensitive sites 

with CCTV. 

 

Site logs are used to record changes made to 

setpoints by the operator. 

Evidence Supports: eCAF March 28 target 

 

Supports CAF outcomes: (B2.a) Identification 

 

Risk Before Solution 9 After Solution 3 

Timing Start: Dec 2025 End: May 2027 

 

Table 49 - PLC security framework 

Enhancement PLC security framework 

Scope A new security framework will be developed and enabled across all compatible PLC devices. The security 

framework will see the activation of manufacturer specific securities at a device level to protect from 

unauthorised access. 

 

Application of the security framework is through configuration of features on the target devices and, the 

maintenance of firmware. 

 

Incompatible PLCs will be replaced under schemes identified in the base capital maintenance plan. 

 

Need Vulnerability Compensating Measures 

Device level security is not enabled on PLC or 

similar intelligent devices. 

 

If an attacker gains access to the PLC device 

either locally or remotely, they could deploy 

malware, exploit device vulnerabilities or 

equipped with appropriate software, modify PLC 

code to disrupt OT operations. 

 

IT network protected by firewall, malware software 

and monitored 24/7/365. 

 

OT network separated from IT network and the 

internet (remote access threat) 
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Enhancement PLC security framework 

Physical security, including intruder detection in 

place to protect from unauthorised access to 

buildings and roadside cubicles. 

 

A change management process is in place to record 

changes made to PLC/HMI code. 

 

 

Evidence Supports: eCAF March 28 target 

 

Supports CAF outcomes: (B2.a) Identification, (B4.b) secure configuration. 

 

Risk Before Solution 15 After Solution 5 

Timing Project Start: June 2025 Project End: May 2027 

 

Table 50 - Enhanced network segmentation 

Enhancement Enhanced network segmentation 

Scope Industrial firewalls will be installed at remote sites enabling stronger network segmentation and enhanced 

security policies to be implemented. 

 

Firewalls would likely be managed by a third party and be off different manufacturer to those protecting 

the IT and OT boundaries. 

 

Need Vulnerability Compensating Measures 

Protection of lateral movement once inside the 

OT network is managed by rules within the WAN 

OT router for each site. If the router is 

compromised, access in theory is possible to all 

sites within the OT network.  

 

With access gained, an attacker could target 

multiple OT devices including PLCs and SCADA 

systems. 

IT network protected by firewall, malware software 

and monitored 24/7/365. 

 

OT network separated from IT network and the 

internet (remote access threat) 

 

Physical security, including intruder detection in 

place to protect from unauthorised access to 

buildings and roadside cubicles. 

 

A change management process is in place to record 

changes made to PLC/HMI code. 
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Enhancement Enhanced network segmentation 

Evidence Supports: eCAF March 28 target 

 

Supports CAF outcomes: (B4.a) secure design. 

 

Risk Before Solution 15 After Solution 5 

Timing Project Start: June 2025 Project End: May 2027 

 

3.4.4 Customer Support 

To inform our decision on the significant investments we are proposing to further improve our cyber resilience, we 

have captured the feedback received from our customers during the impacts they experienced following our 

business experiencing a cyber-attack in August 2023. This attack compromised the personal and banking details of 

some of our household customers.  

These insights and learnings are captured mainly from social media and customer satisfaction surveys received 

between 29 November 2022 through to 10 March 2023. It covers the period following the communications, via a 

postal letter, sent to customers who had been directly impacted to inform them of the situation and to outline the 

support and advice being offered to help protect themselves from any malicious activity that might have resulted 

because of the breach.  However, we also made use of other contacts, including face-to-face sessions held in the 

Community to support customers and other contacts, such as letters and e-mails received from customers. Below 

we outline some of the main sources of insights we have drawn on which support the need to make further 

investments to ensure another attack does not occur given the impacts experienced by our customers: 

¶ A thematic review of hundreds of social media comments left by customers and wider stakeholders across 

the channels we operate ς such as Facebook, Twitter (now called X), LinkedIn and Instagram. There were 

captured in real-time though our social media listening software. The social media feedback was received 

through two main routes: 

o Posts started by the public (often professors, or those working in or who a higher level of working 

knowledge about cyber security matters, with other people then joining these to express their views 

on the incident, who were a mix of customers and wider members of the public. 

o Those that were private and/or public messages from customers impacted by the incident aimed at 

SSC, mainly received following receipt of the letters sent out to customers.  

¶ Using the Qualtrics platform to send customer satisfaction surveys sent following a contact with us. These 

insights were captured and analysed and during the period covered we received 1,490 surveys across our 

two supply regions, with 167 of these directly linked to feedback about our service performance about the 

cyber incident.  

¶ We have also picked up through our Trackers and wider PR24 engagement how customers have felt about 

the company since the incident happened, such as trust perceptions. It is important that we continue to 

track these impacts to try and rebuild the lost trust. 

From our have analysis we identified common themes. A thematic review of the feedback shows the main reactions 

about the breach and the communication and support we subsequently offered were, with many customers 

expressing one or a number of these:  

¶ Anger, rage, and disgust  
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¶ Disbelief, disappointment, and shock   

¶ Fear, worry, anxiety, stress, and frustration  

¶ Confusion and uncertainty. 

 

Specifically related to the communication (postal letter) there was clear evidence that we had not landed this 

effectively when we notified customers of the breach from the 29 November 2022. We will use the learnings to 

inform our wider communications, particularly during incidents. It highlights how important effective communication 

is to customers to ensure they can quickly and clearly understand what is required of them and to minimise any 

confusion, particularly in stressful situations.   

¶ The main theme on social media and in the surveys was being angry and let down at the level of support 

provided by us in response to protect people from any unwanted misuse of their personal data. Customers 

expressed very strong negative views about perceived failings by the company in protecting their personal 

data and then why they were being asked to sign up to an online service to protect themselves from any 

malicious use of their data by others. The lack of a direct apology in a five-page letter and level of perceived 

άǿŀŦŦƭŜέ ǿŀǎ ŀƭǎƻ ǎŜŜƴ ŀǎ ǘǊƛƎƎŜǊŜŘ ŀƴ ŀƴƎŜǊ ŦƭŀǎƘǇƻƛƴǘ ŦƻǊ ŎǳǎǘƻƳŜǊǎΦ ¢ƘŜǊŜ ǿŜǊŜ ŀƭǎƻ Ƴŀƴȅ ŀƴƎǊȅ 

comments about why we had taken so long to inform them about the loss of their personal data.  

¶ Linked to the above, some customers reacted in frustration and anger at being asked to sign up to another 

online service. There were concerns from some that being asked to register and give over more personal 

details to another online provider, which was felt to further increase the risk of cyber fraud to them. There 

were also calls for why customers were being asked to go through the effort of signing up to a service when 

the company had caused the issue and should register customers on their behalf. There was a lack of 

understanding around data privacy as to why this was not possible.  

¶ Some customers felt that the ƭŜǘǘŜǊ ǎŜƴǘ ǘƻ ǘƘŜƳ ǘƻ ƛƴŦƻǊƳ ǘƘŜƳ ŀōƻǳǘ ǘƘŜ ōǊŜŀŎƘ ǿŀǎ ŀ άŦŀƪŜέΦ Some 

customers reported throwing their letter away having been advised by others (including banks) that it looked 

like a scam. There were calls for people to be very cautious and others convincing each other on social media 

of reasons why they believed it to be a scam. In these cases, we did not observe people saying they were 

checking official websites (like our website) to validate facts they might have read or heard about in other 

places. A common and wider issue seen on social media around fake news driving misinformation. There was 

also anger that some customers found out about the incident through social or other media before receiving 

their own letter. 

¶ The incident also triggered a range of άǎŀǊŎŀǎǘƛŎέ responses to point out perceptions of the water company 

cyber failings on other social posts we continued to promote, such as those related to metering, leakage and 

our online MyAccount service. Customers also pointed to the fact that this was just another service failure 

by a water company, with the anger compounded by the fact that they could not switch to supply and were 

stuck with our company as their supplier. Loss of trust was mentioned frequently.  

¶ There were many calls for compensation for the inconvenience the data breach had caused customers. 

Customers cited the additional efforts and costs they were forced to go through, for example to change bank 

details or sign up to CIFAs protection and how we should have compensated them for the effort and the 

stressed caused. There were also calls from a minority to stop paying their water bill. The comments 

suggested that, given the serious nature of the breach, the perceived lack of concern and support for 

customers meant they felt entitled to cancel their direct debit payment as a way of gaining compensation 

directly.  

¶ Some customers used social media to support others, such as encouraging others to sign-up to the support 

offered to protect themselves.  This included encouraging others to sign up to Transunion via LinkedIn. 
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¶ A minority of feedback pointed to customers panicking ōŜŎŀǳǎŜ ǘƘŜȅ ƘŀŘƴΩǘ ǊŜŎŜƛǾŜŘ ŀ ƭŜǘǘŜǊέ ŀƴŘ 

wondering if this was because their letter had not arrived yet, or if they were not impacted to start with. 

From the feedback, some customers were not always going to our website to read the FAQs about the 

incideƴǘ ǿƘƛŎƘ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ŀōƻǳǘ ǿƘƻ ŀƴŘ ǿƘƻ ǿŀǎƴΩǘ ƛƳǇŀŎǘŜŘΦ 

¶ Customers did not respond well to what was perceived to be the άŎƻǊǇƻǊŀǘŜ ŀƴŘ ŎƻƳǇƭŜȄέ language used in 

the letter, in the FAQs we provided and the way our telephone hotline handled queries. It was felt to lack 

any empathy and often did not help customers resolve their query satisfactorily.   

¶ Some customers did not express any strong emotions about receiving the letter, just commenting on social 

media that they have received one. This may be driven by lack of knowledge about the potential risks and/or 

view that data breaches have become a regular occurrence over recent years and so their details are already 

on the dark web. 

These themes led to a significant impact fall in the satisfaction scores received from our customers. An analysis of 

out point of contact surveys during the period 29/11/12 to the 10/03/23 highlighted how customers rated our 

overall service. In the year leading up to the 29 November our satisfaction score was 8.03/10.0, but was 2.91/10.0 

from customers who contacted as specifically about the incident and 3.27/10.0 for those who contacted us about 

another query but mentioned the cyber-attack in their feedback on the contact. This high level of dissatisfaction 

clearly highlights the impact a cyber-attack and the issue outlined above has had on our customers.  

An example of a customer comment left in one of our satisfaction surveys is shown below. 

ά¸ƻǳǊ ŎƻƳǇŀƴȅϥǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ Řŀǘŀ ōǊŜŀŎƘ Ƙŀǎ ōŜŜƴ ŎƻƳǇƭŜǘŜƭȅ ƛƴŀŘŜǉǳŀǘŜΦ L ǘŜƭŜǇƘƻƴŜŘ ǘƻ ŦƛƴŘ ƛŦ L ǿŀǎ ŀŦŦŜŎǘŜŘ 

and was told that if I don't receive a letter from you then I am not at risk. that is absurd. There needs to be a 

mechanism instituted to tell all customers EITHER they have or have not had their data shared. Had it not been for 

the fact that newspapers printed an article then many customers would not be informed there was even an issue. 

There are now advertisements on Facebook for law firms promising assistance to seek redress. I would question 

whether SSW has properly complied with ICO and GDPR regulations. Certainly, information has not been 

disseminated in a timely or effective manner. I spoke to your telephone customer service on the day the ironically 

named leak was announced in the press, and there was an option 1 to enquire regarding that matter. The member 

of staff I spoke to was completely unprepared to provide any meaningful information and could only parrot that if I 

did not receive a letter then I was not affected. Nonsense. I felt sorry for the individual concerned that their line 

management had not prepared them with any other responses. I requested a call back the next day which did not 

materialise. 24 hours after that I received a call from what turned out to be a third-party internet security firm who 

had partnered with SSW but could only help if I could provide a reference number off a letter that I had not received. 

I have not received any post from anybody for over a week as there is a postal strike in progress, it is close to the 

Christmas holidays when there are delays in the ordinary course of events. There is no information to be easily found 

on the SSW website. I understand that this is a difficult situation, but I reiterate, the so-called response is woeful to 

an incident that was recognised as having occurred at least 4 MONTHS ago. I sincerely hope your company can 

ǎǳǊǾƛǾŜ ǘƘƛǎΦέ  

However, it was notable from the customers who were satisfied with the way we had handled their quey when 

contacting us about the incident that common themes emerged: 

¶ Receiving a quick and clear response to their query. 

¶ Receiving a response that answered their quey in full.  

¶ Being treated in an emphatic manner by the person who handed their query.  
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ά¢ƘŜ Ŏŀƭƭ ƘŀƴŘƭŜǊ ǿŀǎ ǾŜǊȅ ƪƛƴŘ ŀƴŘ ǎȅƳǇŀǘƘŜǘƛŎ ǊŜƎŀǊŘƛƴƎ ǉǳŜǊƛŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǊŜŎŜƴǘ ōǊŜŀŎƘ ƻƴ ŘƛǊŜŎǘ ŘŜōƛǘ 

payments whereby personal details have been released to unknown persons. She gave clear advice to me and 

answered my queries leaving me feeling ƳƻǊŜ ŀǘ ŜŀǎŜ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǎƛǘǳŀǘƛƻƴΦέ 

It is also clear from customer feedback that we need to rebuild the lost trust generated by this incident.  In our 

Customer Promises Tracker quarter 4 2022/23 surveys, undertaken between w/c 6 to w/c 27 March 2023, we found 

that our overall satisfaction and trust scores fell notably quarter-on-quarter. Figure 36 shows this impact when we 

exclude any responses that mentioned the cyber-attack, with the overall satisfaction and Trust metrics remaining flat 

quarter-on-quarter. This provides evidence of the reputational impacts of the incident among our customer base. 

This trend continued into Q1 2023/24 and is now also shown in the Value for Money metric scores. 

 

Figure 36 - Impact of the cyber incident on our key household customer metrics   

{ƻǳǊŎŜΥ {{/ /ǳǎǘƻƳŜǊ tǊƻƳƛǎŜǎ ¢ǊŀŎƪŜǊΦ /ƛǊŎŀ нлл ǎǳǊǾŜȅǎ ŀ ǉǳŀǊǘŜǊΣ ǎǇƭƛǘ рлκрл ōȅ ǇƘƻƴŜ ŀƴŘ ƻƴƭƛƴŜ ƳŜǘƘƻŘƻƭƻƎȅ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘ 

ōƛƭƭ ǇŀȅŜǊǎ 

In our Customer Priorities Tracker surveys, we identify in our 2022/23 quarter 4 wave of surveys that there were calls 

from customers to make cyber-resilience a priority. In the online survey customers are asked to trade off against 20 

priority areas which one is most and least important using a Max-Diff approach. They are then asked following this if 

there are any areas missing from the 20 shown that they consider to be a priority. Figure 37 summaries the feedback 

received from these questions and other points in the survey where customers were calling for us to ensure no more data 

breaches occurred.  

We will continue to track the impacts of the incident to understand if we have rebuilt the lost trust. 
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Figure 37 - Impact of the cyber incident on our key metrics   

{ƻǳǊŎŜΥ {{/ /ǳǎǘƻƳŜǊ tǊƛƻǊƛǝŜǎ ¢ǊŀŎƪŜǊΦ омо ƻƴƭƛƴŜ ǎǳǊǾŜȅǎ ŀƳƻƴƎ {{/ ƘƻǳǎŜƘƻƭŘ ōƛƭƭ ǇŀȅŜǊǎΣ 

3.4.5 Best Option for Customers 

Table 51 - Enhanced network monitoring  

Enhanced Network Monitoring 

Options Description Strengths Weaknesses Decision 

Do Nothing 

Network monitoring 

restricted to OT Wide Area 

Network. 

Monitoring solution can 

detect remote attacks that 

likely come in via the IT 

network. 

Unable to detect 

attacks local to the site. 

LǘΩǎ ǇƻǎǎƛōƭŜ ǘƘŜǎŜ Ŏŀƴ 

come from internal 

employees or others 

who have gained 

physical access to the 

site. 

Considered but does 

not support cyber 

strategy or CAF 

compliance targets. 

Least Cost 

Install enhanced network 

monitoring only at sites 

with water treatment 

processes. 

Sites where an attacker 

could modify water 

treatment processes are 

monitored with alerts raised 

on detection of suspicious 

activity. 

Non water treatment 

sites unable to detect 

anomalous activity. 

Considered but not 

adopted given any 

successful attack on 

any part of the OT 

network is likely to 

cause public concern, 
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Enhanced Network Monitoring 

possibly panic, even if 

the quality of water 

cannot be impacted. 

Best Cost 

Option 
Extend network monitoring 

coverage to all remote sites 

Attack surface fully 

monitored meaning inside, 

or external threat would be 

detected enabling alerts to 

be raised. 

Increased network 
complexity 

 

Adopted. Supports 

CAF compliance and 

reduces overall cyber 

security risk. 

Alternatives 

Operate OT sites in island 

ΨŦǳƭƭȅ ƛǎƻƭŀǘŜŘΩ ƳƻŘŜ 

Prevents attack from 

remote locations. 

Does not protect from 

insider or local threats. 

Unable to remotely 

operate sites resulting 

in increased site visits, 

carbon footprint and 

cost. 

Considered but 

impractical to 

implement due to 

operational impacts. 

 

Table 52 ς Local HMI access control  

Local HMI access control 

Options Description Strengths Weaknesses Decision 

Do Nothing 

Only implement measures to 

achieve the DWI SSP March 2025 

target in AMP7. 

None. 

Perpetuates inadequate 

access control on HMI 

devices. 

Considered but 

does not support 

cyber strategy or 

CAF compliance 

targets. 

Least Cost 

Retro fit RFID or similar access 

technologies to existing HMI 

devices. 

User specific access and 

audit logs available for 

each HMI device and 

user. Able to record 

parameter changes and 

link to change process. 

System maintenance partly 

manual as no active directory 

or management type console 

available. Update could be 

achieved remotely but 

overhead in effort.  

Adopted. Supports 

CAF compliance 

and reduces 

overall cyber 

security risk. 

Best Cost 

Option 

Replace all HMI devices with 

active directory compatible 

device for user access controls 

and manage centrally. 

Full user access control 

achieved with unique 

user login and full audit 

capability. 

Costly. Each HMI would need 

to be replaced with a device 

capable of being integrated 

with active directory. This also 

increases the attack surface 

and cyber risk. 

Considered but 

not adopted. 

Although it will 

satisfy the eCAF, 

the additional 

complexity, risk 

and cost is 

prohibitive. 
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Local HMI access control 

Alternatives 

Implement site specific security 

codes for HMIs and change the 

pass code on a frequent basis. 

Removes common pass 

code issue which 

provides some 

improvement. 

Does not provide an audit 

function, codes will be shared 

so no user specific data 

available. Also requires 

dedicated resource to update 

HMI devices on a regular 

basis. 

Considered but 

not adopted due 

minimal 

improvement and 

increased resource 

effort required to 

maintain. 

 

Table 53 ς PLC security framework 

PLC security framework 

Options Description Strengths Weaknesses Decision 

Do Nothing 

Rely on perimeter cyber and 

physical defences, e.g., 

firewalls, physical security, to 

prevent access to PLC devices. 

Provides a secure perimeter but 

should this be compromised, 

there is no further protection at 

the device level. 

An attacker with 

access to the PLC 

device, gained locally 

or remotely, will 

acquire full admin 

level control of the 

device. 

Considered but 

does not support 

our cyber strategy 

or CAF compliance 

targets. 

Least Cost 

Only apply PLC level security 

framework to devices 

specifically controlling dosing 

and water quality processes. 

Offers additional security for 

critical water quality processing 

sites only. 

Does not protect non 

water quality sites and 

does not mitigate the 

risk of disruption to 

supply. 

Considered but 

does not support 

cyber strategy or 

CAF compliance 

targets.  

A successful attack 

on any part of the 

OT network would 

impact customer 

confidence 

irrespective of the 

actual damage 

done. 

Best Cost 

Option 
Apply PLC level security 

framework to all devices 

including boosters, distribution, 

and storage control systems. 

Offers enhanced security for 

water production, distribution, 

treatment, and storage sites. 

Legacy systems may 

not be compatible and 

will therefore require 

replacing or managing 

as appropriate.  

Adopted. Achieves 

eCAF compliance 

and reduce overall 

cyber security risk. 

Alternatives No alternative available.  n/a n/a n/a 
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Table 54 ς Enhanced Network Segmentation 

Enhanced Network Segmentation 

Options Description Strengths Weaknesses Decision 

Do Nothing 

Rely on existing router level 

network segmentation rules to 

prevent lateral movement 

within the OT network.  

Logical segmentation for all 

sites provided by existing 

routers managed by third 

party supplier. 

Security features 

associated with routers 

are inherently weaker 

than dedicated firewall 

devices.  

If the router is 

compromised or 

configured incorrectly, 

the OT network could be 

accessed.  

Considered but not 

adopted due to 

inherent weaknesses 

of routers not 

performing as well as 

dedicated firewalls. 

Least Cost 

Install dedicated firewalls sites 

controlling dosing and water 

quality processes only. 

Offers additional security for 

critical water quality 

processing sites. 

Does not protect non 

water quality sites and 

does not mitigate the risk 

of disruption to supply. 

Considered but does 

not support cyber 

strategy or CAF 

compliance targets. 

A successful attack on 

any part of the OT 

network would impact 

customer confidence 

irrespective of the 

actual damage done. 

Best Cost 

Option 

 

Install dedicated firewalls at all 

sites. 

Offers enhanced security for 

all water production, 

distribution, treatment, and 

storage sites. 

It is essential that the 

firewalls are correctly 

configured 

 

An additional level of 

complexity is introduced 

that will require 

managing. 

Adopted. Achieves 

eCAF compliance and 

reduce overall cyber 

security risk. 

Alternatives hǇŜǊŀǘŜ h¢ ǎƛǘŜǎ ƛƴ ƛǎƭŀƴŘ ΨŦǳƭƭȅ 

ƛǎƻƭŀǘŜŘΩ ƳƻŘŜ 

Prevents attack from remote 

locations. 

Does not protect from 

insider or local threats. 

Unable to remotely 

operate sites resulting in 

an increased site visits, 

carbon footprint and cost. 

Considered but 

impractical to 

implement due to 

operational impacts. 

Summarising, whilst our customers are generally aware of the implications of having their personal data stolen, they are 
not necessarily aware that cyber risk extends to the protection of physical assets that abstract, treat, store, and distribute 
water. The options presented here for customers target the specific protection of these assets, to ensure the safe and 
continued supply of water against an increasing threat to the OT landscape.  This very much aligns to the UK governments 
Cyber Security Strategy 2022-2230, specifically the objectives focused on protection and detection, which further align with 
the NIS Directive and DWI CAF. 
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3.4.6 Cost Efficiency 

Costs have been estimated using information supplied by trusted suppliers with knowledge of our systems, who 
are familiar with the sector and who are experts in the field of OT cyber security and, who have engaged with us 
to discuss our proposals.  
 
Detailed design work will be needed going forward to determine all final solutions and ultimately final costs. 
 
A high-level breakdown of the estimated funding needed is shown below: 

 

 

Figure 38 ς Cost breakdown 

 
  

Qty Enhanced network monitoring Cost CAPEX OPEX

160 CTD Sensor 1,500 240,000 0

160 Sensor setup/site config/MGT 900 144,000 0

160 Network switches 300 48,000 0

160 Monitoring panel and installation 3,000 480,000 0

3 Claroty Servers 10,000 30,000 0

1 CTD Sensor Licence / year 474 75,840

1 CTD & EMC Server Licence / year 20,356 20,356

1 SOC cinfiguration and tuning 22,509 22,509

1 SOC monitoring service / year 43,595 43,595

1 IT SOC linked support 20,000 20,000

1 Group IT project resource 50,000 50,000 0

1 OT project resource 50,000 50,000 0

1,064,509 159,791

Enhanced network segmentation

160 LAN Firewalls 2,300 368,000 0

1 WAN Firewall (IT/OT) 80,000 80,000 0

1 Network Design (Rockwell) 150,000 150,000 0

1 Group IT project resource 50,000 50,000 0

1 OT project resource 50,000 50,000 0

698,000 0

PLC security framework

200 Apply security to PLC devices at site 1,800 360,000 0

1 OT project resource 50,000 50,000 0

1 OT system admin 30,000 30,000

410,000 30,000

Local HMI access control

140 Hardware, configuration and Install 3,000 420,000 0

1 OT project resource 50,000 50,000 0

1 SI resource for HMI cofig 112,000 112,000

1 OT system admin 20,000 20,000

582,000 20,000

Totals 2,754,509 209,791
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Assumptions: 
 

1. All 160 sites will require firewalls to achieve secure network separation. 
 
2. The number of incompatible HMI devices is low. Any HMI device not capable of integrating with an RFID or 

similar interface will be replaced under investment in the base capital maintenance for AMP8. 
 
3. The number of incompatible PLC devices is low, Any PLC not capable of adopting the PLC security framework 

will be replaced under the base capital maintenance plan for AMP8. 
 
4. Cabinets and cubicles housing OT have enough space to accommodate the additional firewalls. Possible to dual 

purpose network monitoring panel subject to detailed design. 
 
5. Mains power and existing UPS capacity at site is sufficient to accommodate new firewalls and monitoring 

devices. 
6. Supply of specialist devices can meet programme of works. 
7. Availability of external specialist and consultants can meet programme of works. 

3.4.7 Customer Protection 

Whilst not passing the materiality threshold of requiring a PCD, the investment sought is directly linked to achieving eCAF 
compliance by March 2028. 

  

Failure to meet the deadline for eCAF compliance is likely to attract significant financial penalties enforceable by the DWI. 
This will ensure customers are protected in the case of non-delivery and failure to deliver the intended benefits. 
 

We append the DWI notice of support in our Annex to this appendix, section 6.1.1. 

3.4.8 Delivery 

Service requirements and outputs 
 
The enhancements will be delivered under a programme of work governed by a steering group with executive 
sponsorship.  
 
There will be four primary workstreams: 
 
a) Enhanced network monitoring 
b) Enhanced network segmentation 
c) PLC security framework 
d) HMI local access control 
  
Outputs in each case will be aligned and measured against specific CAF outcomes. 
 
Procurement strategy and route 
 
Under the programme of work, initial design activity associated with workstreams a), b) and c) will be 
undertaken with suppliers and existing agreements. 
 
Design work for workstream d) will be conducted in-house. 
 
Following confirmation of designs, the installation and implementation work for workstream a) will be 
conducted with the current solution provider, Rockwell Automation. 
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All other work including manufacturing of panels, configuration and software coding required for 
workstreams b), c) and d) will be subject to an RFQ and competitive tender process. 

Table 55 - Summary table 

Section Recap of conclusions Evidence highlights Section 

Introduction The NIS directive and a legal requirement to comply with 

DWI CAF targets have required us to review cyber 

security capability of our OT systems. This has led to the 

creation of a programme of works aimed at reducing OT 

cyber security risk. 

 

 

EU-NIS Directive 

3.4.2 

Need for 

Investment 

The programme of works specifically targets OT assets 

critical to the essential service from the developing and 

ever-changing cyber threats that align to CAF targets 

set by the DWI, targets that without investment cannot 

be achieved. 

eCAF March 2028 target 

 

PA Consulting supportive of 

programme content 

3.4.3 

Best options for 

customer 

a) Enhanced OT network monitoring linked to a 

24/7/365 Service Operation Centre (SOC) for 

alert management. 

 

 

b) Enhanced network segmentation to protect 

from lateral movement in the OT network if 

permitter cyber defences are compromised. 

 

 

c) Implementation of security framework at the 

PLC device level to further protect critical OT 

assets. 

 

 

d) Enhancement of HMI access controls and user 

specific accounts to protect critical OT 

operations. 

Partial monitoring 

considered but residual risk 

unacceptable and unable to 

meet DWI CAF targets. 

 

Partial segmentation 

considered but residual risk 

considered high and does 

not meet DWI CAF targets. 

 

Partial implementation 

considered but residual risk 

considered high and does 

not meet DWI CAF targets. 

 

Alternative security 

measures but residual risk 

considered high and does 

not meet DWI CAF targets 

3.4.5 

Cost efficiency Enhancement programme has been developed with 

estimated costs provided by an industry leading 

supplier with considerable expertise in both Cyber and 

OT. 

Expert supplier cost 

estimates. 

3.4.6 

Customer 

protection 

Failure to deliver enhancement programme will result 

in a failure to meet March 2028 eCAF target 

Legal undertaking. 3.4.7 

Delivery Programme of works will be delivered through 

executive sponsored steering Group. 

 

Existing supplier 

agreements, plus, RFQ and 

competitive tender process 

3.4.8 
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Section Recap of conclusions Evidence highlights Section 

 

RFQ and competitive tender process will support 

supplier selection for outsourced activity. 

 

 

L
IK

E
L
IH

O
O

D
 

 

Very Likely 

5 10 15 20 25 

5 

Likely 

4 8 12 16 20 

4 

Feasible 

3 6 9 12 15 

3 

Slight 

2 4 6 8 10 

2 

Very unlikely 

1 2 3 4 5 

1 

  

Insignificant Minor Significant Major Critical 

1 2 3 4 5 

Severity 

 

Figure 39 - Risk Assessment Scoring Criteria 
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S1

R1

R2

R3

R4

R5

M1

M2

M3

M4

M5

5

AM1

AM2

AM3

AM4

AM5

5

Risk Rating with Recommended Improvements 

Add intruder detection devices(door alarm or similar) at sites that do not have it fitted. Access can then be cross referenced to permit to work.

Likelihood 1 Score 5 Risk LowSeverity

Implement alert detection response process (SOC) for suspicious network activity

Risk Rating with Mitigations Deployed

Severity Likelihood 2 Score 10 Risk Medium

Additional Mitigations Identified

Implement network monitoring at local automation network level and network access policy and procedure

Implement permit to work procedure on automation network

Risks

Undetected the threat actor can modify PLC, HMI and SCADA code impacting the sufficiency of water

Undetected the threat actor can apply malware to the ICS system

MITIGATION

Physical security including electronic door locks in place at all sites

Intruder detection in place at most sites

System(s) at risk

ICS control system Multiple ICS system distributed across OT estate

A threat actor who gains access to the local automation network can not be detected if they access the network on the local side of the site router although the threat actor does need to  be present physically at 

the site to gain access. At present, protection and detection relies on the physical security measures in place which includes security doors and locks and security cameras at critical sites. However, a threat 

actor who has gained physical access to the site by either authorised or unauthorised methods can then connect to the OT network undetected.

Device / System Reference Number

Unable to detection users and devices connecting localy to the automation 

network
OTCRA035

Attack Scenario / Risk

S1

R1

R2

R3

R4

R5

M1

M2

M3

M4

M5

3

AM1

AM2

AM3

AM4

AM5

3 Risk Low

Risk Rating with Recommended Improvements 

Severity Likelihood 1 Score 3

Risk Rating with Mitigations Deployed

Severity Likelihood 3 Score 9 Risk Medium

Additional Mitigations Identified

Implement RFID access control with unique user tags

Simple code required to activate HMI screens associated with WQ parameters

Risks

The threat actor can modify HMI setpoints and operating parameters wiithout suitible access control impacting the sufficiency of water

MITIGATION

Physical security including electronic door locks in place at all sites

Intruder detection in place at most sites

System(s) at risk

ICS control system - HMI devices Multiple ICS system distributed across OT estate

A threat actor with physical access to a HMI is able to modify settings with limited challenge at a the device level at present. The HMI devices installed do not inherently offer effective access control however, by 

adding additional hardware, a form of access and user identiy control can be achieved. Should an attacker gains access to the HMI device, they would in any case only be able to modify plant settings within the 

normal parameters of the site however, there would be no indication that anyone has modified site operating parameters which can lead to operation uncertainty and also to potential site/plant outages.

Device / System Reference Number

User access control to HMI devices OTCRA036

Attack Scenario / Risk
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Figure 40 ς Example Risk Assessment 

S1

R1

R2

R3

R4

R5

M1

M2

M3

M4

M5

5

AM1

AM2

AM3

AM4

AM5

5 Risk Low

Risk Rating with Recommended Improvements 

Severity Likelihood 1 Score 5

OT network not connected to the internet (protect remote access)

Risk Rating with Mitigations Deployed

Severity Likelihood 3 Score 15 Risk High

Additional Mitigations Identified

Apply security framework  (manufacturer and device specific) at PLC level to protect from unauthorised access/modification

OT network separated from the IT network via firewall (protect remote access)

Risks

The threat actor can modify PLC code, compromising safety features, modifying dosing and altering operational behaviours.

The threat actor can exploit device vulnerabilities

MITIGATION

Physical security including electronic door locks in place at all sites (protect local access)

Intruder detection in place at all sites (protect local access)

System(s) at risk

ICS control system Multiple ICS system distributed across OT estate

A threat actor with access, either remotely or using a connection local to the PLC could modify the PLC code if they have the proprietary programming application or, exploit vulnerabilities on the PLC to impact 

the sufficiency of water. At a device level, some basic security features are enabled, for example  preventing remote code modifications (compatible devices only) however the  primary source of protection is 

afforded by permitter defences. At a local level, protection is achieved with physical security measures such as secure entry systems, video surveillance and intruder detraction. At the remote level, protection is 

afforded by firewall and network separation of the IT network and internet from the OT network.

Device / System Reference Number

Access to PLC devices (remotely or via local network) OTCRA023

Attack Scenario / Risk

S1

R1

R2

R3

R4

R5

M1

M2

M3

M4

M5

5

AM1

AM2

AM3

AM4

AM5

5 Risk Low

OT network not connected to the internet

Risk Rating with Recommended Improvements 

Severity Likelihood 1 Score 5

Risk High

Additional Mitigations Identified

Deploy dedicated firewall solution at remote sites

Risk Rating with Mitigations Deployed

Severity Likelihood 3 Score 15

High

OT network separated from the IT network via firewall

Site to site traffic protected via site router configuration

Risks

The threat actor compromises the site based router enabling access to other sites on the OT network where devices can be accessed

System(s) at risk

ICS control system Multiple ICS system distributed across OT estate

The OT network is firewalled (separated) from the internet and the IT network. The OT network then consists of some 160 sites which in turn connect to regional SCADA. This network is then segmented at a 

site level by configuration in the router. There are some exceptions to this where sites need to communicate to other sites in the network for blend schemes and closed loop control type solutions, but the 

majority are logically segmented. This segmentation is critical to limit lateral movement in the OT network should any of the perimeter defences be compromised and a threat actor gain access to part of the OT 

network from where they can then move sideways. By using the same vendor and hardware, i.e. router to achieve network segmentation at a site level, some risk is present. 

Device / System Reference Number

Lateral movement within the OT network OTCRA037

Attack Scenario / Risk
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3.5 Case 8: Security and Emergency Measures Directives (SEMD) 

3.5.1 Summary 

This Security and Emergency Measures Directive section sets out the business case for £526k of funding to for 
enhancements to a number of assets security standards to ensure compliance with the Security and Emergency Measures 
Directive. The case is supported by the DWI in their letter dated the 25th of August 2023. See section 6.1.2 

The ministerial direction sets outcomes water companies must meet in the interest of national security and for the 
purpose of mitigating the effects of any civil emergency. 

These necessary investments have been identified following security surveys of our critical assets associated with supply 
of water to our customers.  

Table 56 - Summary of expenditure required for the period 2025-2030 (AMP8) 

[INFORMATION REDACTED] 

    

 

 

  

    

  

    

  

    

  

    

  

    

  

    

  

    

 

    

3.5.2 Background Information 

SEMD requires Water and Sewerage companies to comply with the following obligations; 
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¶ Planning - companies have to make, keep under review, test and revise plans to ensure the provision of essential 
water supply and/or sewerage services at all times, including during a civil emergency or any event threatening 
national security.  

¶ Resourcing ς companies have to ensure they have the necessary capability, capacity and facilities to implement 
their plans.  

¶ Securing ς companies have to identify and mitigate against any security risks to the provision of water supply 
and/or sewerage services. There are additional requirements for companies who have been notified by 
government they have any Critical National Infrastructure designated sites. 

¶ Responding ς companies have to react promptly to incidents, including providing an alternative supply of water 
(where required). 

The enhancement investments proposed in this case are primarily associated with the obligation to ΨSecureΩΦWe have 
submitted our proposals to the DWI for support. The DWI have reviewed, and we have received letters of support for all 
investments in this case from them. For further information on the response received please see section 6.1.2 of this 
Enhancement Case Appendix. 

3.5.3 Need for Investment 

[INFORMATION REDACTED] 
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[INFORMATION REDACTED] 

 

 

3.5.4 Customer Support 

We have carried out our most extensive customer engagement programme ever to ensure our PR24 plans are 
underpinned by robust customer and wider stakeholder preferences. Our strategic engagement programme 
started in early 2020 and has run through to summer 2023, with over 92,500 customers taking part in a wide 
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range of SSC research studies, with their views being compared with those from our robust Business as Usual 
insight programme and wider industry studies. This programme has been assured by SIA Partners (see appendix 
SSC14) ŀǎ ƳŜŜǘƛƴƎ hŦǿŀǘΩǎ άƘƛƎƘ-ǉǳŀƭƛǘȅέ ŜƴƎŀƎŜƳŜƴǘ ǎǘŀƴŘŀǊŘǎΣ ŀǎ ƻǳǘƭƛƴŜŘ ƛƴ ƛǘǎ /ǳǎǘƻƳŜǊ 9ƴƎŀƎŜƳŜƴǘ tƻƭƛŎȅ 
ǇŀǇŜǊ όCŜōǊǳŀǊȅ нлннύΦ  
 
Our strategy put forward is the best option to ensure our systems are not compromised which could result in 
loss of customer supply, reduction in customer supply, or modification to the quality of water supplied to 
customers as well as damage to assets, buildings and people. Through our customer engagement we see a clear 
thread of customers (household and non-household) expecting us to prioritise investments which ensure a 
reliable high-quality service is maintained 24/7 and they have shown a Willingness to Pay to for us to make 
investments that deliver on their priorities. Our customers in vulnerable situations, who rely on a consistent 
water supply to manage medical conditions, have expressed an even stronger preference for us to ensure we 
deliver a high-quality, reliable supply every day. Our customersΩ preferences align directly to the benefits that 
our proposed investment will bring, significantly decreasing the level of risk that customers will experience any 
service failures.  

3.5.5 Best Option for Customers 

In all the proposed enhancements cases the proposed investment represents the lowest cost / best value solution as no 
alternates lower cost solutions which provide compliance with SEMD requirements.  

A do-nothing option has been considered, however this was discounted as it would not provide the required SEMD 
compliance. 

3.5.6 Cost Efficiency 

Cost estimates have been obtained from a minimum of two suppliers, and the costs quoted represent the lowest cost 
from those estimates. These works will be carried out as a package of work or opportunistic works carried out when other 
works are being carried out at the sites in question to ensure customers benefit from economies of scale or minimal 
mobilisation costs. The total cost estimate of £526k is considered efficient as although the security risks at these locations 
are low, the consequences are high.  

3.5.7 Customer Protection 

Whilst not passing the materiality threshold of requiring a PCD, the investment sought is directly linked to the DWI notice 
of support in our Annex to this appendix, section 6.1.2. 

3.5.8 Delivery 

This section should be read in conjunction with {ŜŎǘƛƻƴ сΦп Ψ5ŜƭƛǾŜǊƛƴƎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀƳōƛǘƛƻǳǎ ōǳǎƛƴŜǎǎ ǇƭŀƴΩ ƻŦ 
SSC01 Securing your water future ς business plan 2025-2030. 

The SEMD programme of works will be delivered through either our existing term and approved suppliers utilised to 
support facilities management, ie surveillance equipment such as CCTV, and physical security, controlled access systems 
gates, fencing doors windows on existing facilities.  

We have well established term relationships with our facilities management supply chain for delivery of both capital and 
repair and maintenance requirements. This supply chain is subject to annual resilience and capability assurance and 
regular reviews of performance to ensure that it is fit for purpose, resilient and delivers value for money. Where there are 
requirements to carry out more substantive works to water treatment or delivery assets, then our Infrastructure and 
Non-Infrastructure Frameworks Contracts will be utilised.  
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4. Providing High-Quality Drinking Water  

These enhancement cases have been developed to secure the investment needed for delivery of our water quality 
ambition, following engagement with our customers and the Drinking Water Inspectorate.  

The summary of our proposed Enhancement Totex is in Table 57 below, presented in £K. 

Table 57 ς Section 4 Proposed Enhancement 

 

4.1 Case 9: Addressing Raw Water Deterioration 

4.1.1 Summary 

This case sets out the investment we propose to make to continue providing clean, wholesome drinking water to our 
customers during the next asset management planning period and beyond. We are seeking £28.07m to mitigate 
deteriorating trends in raw water quality and improve final water quality across sites in the South Staffordshire and 
Cambridge regions.  

These schemes are supported by Customers (see section 4.1.4 below) and our water quality regulator, the Drinking Water 
Inspectorate (DWI), see section 6.1.3, 6.1.4, 6.1.5 and 6.1.6 below for copies of the support notices obtained.  

Within this enhancement case, we have separated the investment we require into four distinct areas of raw water 
deterioration. These are: Nitrates, Bacteria, Manganese & Antimony.  
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Table 58 - Summary of expenditure required for the period 2025-2030 (AMP8) 

Investment  
Enhancement 
Investment 

AMP8 

TOTEX £k 

AMP8 
Enhancement 

OPEX £k 

AMP8 
Base 

CAPEX £k 

AMP8 
Enhancement 

CAPEX £k 

NPV £k 

Morden Grange 
Pumping Station - 
Nitrates 

Install nitrate 
removal plant 6,734 0 0 6,734 614,962 

Cookley Pumping Station Install UV plant 3,210 0 0 3,210 474,020 

Maple Brook Pumping 
Station 

Install UV plant 
1,479 0 0 1,479 252,675 

Pipehill Pumping Station Install UV plant 1,508 0 0 1,508 336,664 

Fulbourn Pumping 
Station 

Install UV plant 
843 0 0 843 54,141 

Great Chishill Pumping 
Station 

Install UV plant 
793 0 0 793 38,318 

Great Wilbraham 
Pumping Station 

Install UV plant 
1,657 0 0 1,657 257,019 

Bourne Vale Pumping 
Station - Manganese 

Install Cartridge 
Filters 

2,219 0 0 2,219 129,764 

Sutton Coldfield WSZ - 
Manganese 

Ice Pigging 19km of 
mains  

5,534 0 0 5,534 125,752 

Fradley Pumping Station 
- Antimony 

Drill additional 
borehole 

4,090 0 0 4,090 1,030,342 

Totals 28,069 0 0 28,069  

As this case will demonstrate, we have taken a holistic, whole-system view of the water quality schemes listed above. 
Each of these schemes has a specific water quality outcome linked to our 2050 ambition, as well as outcomes that 
support other areas that are not necessarily water quality related. For example, the investment at Fradley Pumping 
Station will ensure downtime at the site is reduced, which in turn is critical to improving the level of supply resilience in a 
zone that is difficult to manage during peak demand periods. Furthermore, these water quality schemes are closely linked 
to our base capital expenditure programme.  

Our base capital expenditure programme (for details on how this was programme please see Section 5.1 of SSC37 Our 
Asset Management approach to best-value investment planning throughout 2025-2030 and beyond Appendix) has a 
detailed set of investment requirements for each of these sites, based on a Hazard Review that took place in 2022. In 
addition to this enhancement expenditure, we will be investing via our base expenditure to ensure the new assets 
seamlessly integrate with the existing site and deliver the outcomes we have established in this case. 

4.1.2 Background Information 

This enhancement case looks at specific water quality parameters that we are required to have adequate treatment 
processes in place for to ensure safe, clean drinking water for our customers. For the sites listed in this enhancement 
case, we have identified the requirement to upgrade, or install new treatment processes within the AMP8 period. These 
investments are critical for maintaining a low level of Compliance Risk Index events (<1), which will become more 
challenging to achieve if raw water deterioration goes unmitigated. Other outcomes including Unplanned Outage, 
Customer Contacts about Water Quality, and Supply Interruptions will also see long-term benefit from these investments 
as we invest to mitigate changing conditions outside of management control. Details of the underlying risks and solutions 
are presented in this after development with the DWI, our colleagues, and customers.  
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We have submitted our proposals to the DWI for support. The DWI have reviewed, and we have received letters of 
support for all investments in this case from them. For further information on the response received please section 6.1.3, 
6.1.4, 6.1.5 and 6.1.6  of this Enhancement Case Appendix. 

Costs provided in this case have been built by a third-party engineering consultant, who worked with stakeholders across 
our business to understand the likely design and scope of works. For these investments, a unit cost library was utilised by 
our supporting third party. Further information on our costing methodology can be found in Section 7.1 of SSC37 Our 
Asset Management approach to best-value investment planning through 2025-2030 and beyond. 

The sources identified below are part of our longer-term supply plan, as referenced in our Water Resources Management 
Plan (WRMP). We will be continuing to invest in these sites as part of our ongoing base maintenance programme to 
address risks that have been identified to our existing assets and processes. This is to ensure that the sites remain in 
supply by mitigating the known risks associated to our asset base.  

Table 59 - Key Information  

 

 

 

 

4.1.2.1 Nitrates ς Morden Grange Pumping Station, Cambridge 

A key core pathway element in our Long-Term Delivery Strategy (LTDS) is to ensure that all sites remain below the 
currently allowed Prescribed Concentration or Value (PCV) level for Nitrates, which is currently set at 50mg/l. There is one 
site where treatment will be required for rising nitrates levels during AMP8. Projections show that on average, nitrate 
levels at Morden Grange will be consistently over the PCV. If the PCV is exceeded, then the site must be taken out of 

 
2 These volumes are achievable, with enhanced treatment, within licence limits. 

Information criteria Description/ Unit of measurement 

Location of any 
proposed installations 

Cambridge regions sites: 
Morden Grange Pumping Station (Nitrates) 
Fulbourn Pumping Station (UV treatment) 
Great Chishill Pumping Station (UV treatment) 
Great Wilbraham Pumping Station (UV treatment) 
South Staffs region sites: 
Cookley Pumping Station (UV treatment)  
Maple Brook Pumping Station (UV treatment) 
Pipehill Pumping Station (UV treatment)  
Bourne Vale Pumping Station and Sutton Coldfield WSZ (Manganese) 
Fradley Pumping Station (Antimony) 
 

Volumes 2 

Cambridge regions sites: 
Morden Grange Pumping Station (1.5 Ml/d) 
Fulbourn Pumping Station (3.28 Ml/d) 
Great Chishill Pumping Station (1.06 Ml/d) 
Great Wilbraham Pumping Station (9.09 Ml/d) 
South Staffs region sites: 
Cookley Pumping Station (18 Ml/d) 
Maple Brook Pumping Station (10 Ml/d) 
Pipehill Pumping Station (12.6 Ml/d) 
Bourne Vale Pumping Station and Sutton Coldfield WSZ (4.5 Ml/d) 
Fradley Pumping Station (12 Ml/d) 
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supply until concentrations fall below the threshold. Morden Grange is a pumping station in the Cambridge region. This 
site is part of the Heydon WSZ and supports the area to the west of Cambridge. 

The selected option is to install a full stream Ion Exchange Plant (IEX) at the site for effective removal of nitrates from the 
raw water. Catchment investigations show that the nitrates are naturally occurring within the ground through historic use 
of fertiliser. We are seeking funding of £6.73m for installation of the new treatment plant. This investment at Morden 
Grange will be in conjunction with our base maintenance investment plans. At this site we have identified risks associated 
to our contact tank, instrumentation, health and safety and security. We plan to address these through base maintenance 
expenditure in AMP8. 

4.1.2.2 Enhanced Disinfection ς Various Sites, South Staffordshire 

As part of the development of the LTDS component of our PR24 business plan and associated AMP8 core pathway 
enhancement schemes, we received the outputs of a study commissioned through Atkins that considered climate change 
and impacts on groundwater quality. This study considered a literature review of a scoping study undertaken by the 
British Geological Society, commissioned by the Environment Agency in 2022 to improve the understanding of the 
impacts of climate change on groundwater quality. Specific to our groundwater assets, Atkins have also reviewed case 
studies for Permo-Triassic Sandstone (located in our South Staffs Region) and Chalk (located in our Cambridge Region) 
aquifer information. Several conclusions were drawn from this review, the most significant being a high confidence in 
increased rainfall/recharge seasonality and greater magnitude of extreme winter rainfall and recharge events, which may 
result in pollutant spikes. As part of our submission of evidence to the DWI, to obtain support for our enhancement 
investments, we additionally reviewed a link between historical raw water quality failures and the conclusions from the 
Atkins study, plus the outputs of an internal hydrogeological risk review. A core pathway element of our LTDS is to ensure 
that we have no sites that are marginally dosed with Chlorine for the treatment of organic matter and bacteria. 

We plan to enhance six of our marginally dosed sites with the installation of Ultraviolet (UV) treatment processes across 
both regions equally. The sites have existing chemical treatment processes, with marginal dosing of chlorine. In line with 
our LTDS disinfection policy, we are upgrading with UV treatment processes to avoid the significant risk of site outages 
when microbiological failures are detected. In undertaking this upgrade in a planned manner, we can mitigate operational 
risks associated with removing the site from supply as a reactive measure to a raw water quality failure. In a reactive 
event, the source would be out of supply for a prolonged period (likely to be many months) until we can mobilise and 
deliver the necessary enhanced disinfection solution. Due to the operational criticality of the identified sites, this 
proactive movement to UV treatment will mitigate the potential risk of raw water quality deterioration, which could 
impact customers drinking water quality and our water supply interruptions performance commitment. We will spend 
£9.49m at these six sites to ensure that supplies remain resilient for customers now and in the future. Installation of 
enhanced disinfection at these sites will complete our long-term programme to upgrade all our marginal dosing sites.  

4.1.2.3 Manganese ς Bourne Vale Pumping Station and Sutton Coldfield WSZ, South Staffordshire 

Our Bourne Vale site has seen increasing concentrations of manganese in the water that goes out into distribution within 
the Sutton Coldfield WSZ. Whilst Manganese is not a health concern, there are downstream consequences that can affect 
customers, such as significant discolouration of water supplies. The current levels of manganese are below PCV but over 
the last fifteen years these lower levels have been accumulating in the downstream WSZ (Sutton Coldfield) which have 
caused discolouration events at customer properties. The Sutton Coldfield WSZ is currently ranked second highest in the 
region for customer contacts about water quality. The first-ranked WSZ is Hopwas, however this zone has a smaller 
population in comparison to Sutton Coldfield. To remove this excess manganese and improve quality of the final product, 
we are seeking funding of £7.75m for a whole-system solution. First, we are proposing to install a manganese removal 
process at Bourne Vale PS to ensure that accumulation in the network does not continue. We will then undertake a mains 
cleaning program within the Sutton Coldfield WSZ to remove the manganese sediment that has been accumulating over 
time. This will mitigate the risk around introducing further manganese into the WSZ and deal with that deposited 
historically. The expected output being the mitigation of a long-term deterioration in performance commitment 
measures, particularly for customer contacts for discolouration. This would be particularly impactful during a major event 
such as a burst main.  
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4.1.2.4 Antimony ς Fradley Pumping Station, South Staffordshire 

Our Fradley Site region currently runs on three Boreholes (BHs), one of which has higher concentrations of antimony 
(BH2). The water from BH2 is currently blended with BH1 & BH3 to ensure that levels are compliant in the final water. 
Data trends for the concentration of antimony in the final water shows an increasing trend that will reach unacceptable 
levels within AMP8, intersecting the current PCV level in year one of AMP9. This site directly supports the Outwoods 
WSZs and indirectly supports Winshill, Castleway and Hanbury WSZs, with at least 148,000 customers. The site is unable 
to operate if BH3 is out of supply for any period, as this borehole is critical to blending out the Antimony, which is a single 
point of failure with the operation of the site. BH1 and BH2 have perpetual abstraction licenses, whereas BH3 has a time 
expired license, due for renewal in 2027. We require a new borehole as well the refurbishment of the existing ones, to 
the value of £4.09m. The refurbishment is required to address the raw water deterioration, asset deterioration is not 
causing the increasing antimony trend. This raw water deterioration is outside of management control which means that 
the described works to the existing boreholes are necessary. The introduction of a new borehole (with lower antimony 
levels) will provide blending resilience if other boreholes are out of supply, particularly BH3. This new borehole will also 
provide resilience to operation of the site as it will allow for the facilitation of work on the other boreholes but is 
expected to still allow the site to operate to its licensed abstraction requirements.  

4.1.3 Need for Investment 

The following enhancement needs for investment have had the evidence and justification submitted to the DWI for 
appraisal. Following their review, we have received support from the DWI for all the investment needs that are set out 
below. To view the support letters, we have obtained please see section 6.1.3, 6.1.4, 6.1.5 and 6.1.6  of this Enhancement 
Case Appendix.  

4.1.3.1 Nitrates ς Morden Grange Pumping Station, Cambridge 

This site shows a deterioration in nitrate levels that is forecasted to exceed compliance levels during the next investment 
period. Morden Grange is a single borehole site, with two further boreholes that are currently out of service and have 
been for more than five years due to the frequency of nitrate concentrations exceeding the PCV of 50mg/l. Treated water 
supplies Croydon Service Reservoir which subsequently supplies the Heydon water quality zone (estimated at 32,000 
properties). The nitrates hazard at this site is largely down to the historic use of fertiliser on arable land within the 
catchment. Examining the catchment has showed limited viability for management of nitrate concentration using 
catchment management techniques. Delay/lag times for land use changes (impacting nitrate concentrations in aquifer) 
are calculated to be between 50 and over 200 years for the majority of the catchment. Given the large thickness of the 
unsaturated zone and a high proportion of grassland, much of the catchment is designated as having a low or moderate 
sensitivity to land use change.  

The consequence of not addressing the rising nitrate trends will impact the availability of the source within the 
Cambridge supply region. Our Cambridge WSZ relies 100% on these groundwater sources, and Heydon zone, which  
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Figure 41 - Morden Grange Supply Schematic 

Morden Grange supplies, has heavy reliance on this source being in supply, particularly during peak supply times.  
Morden Grange is supplies the Heydon WSZ directly, without this source the Heydon zone must have a larger proportion 
supplied from Heydon Reservoir. The reservoir is supported by pumping stations and transfer from the Cambridge Zone. 
Without Morden Grange, the zonal transfer becomes more critical, which takes water from other zones, impacting their 
storage levels. As the levels of nitrates at the site begins to exceed the PCV levels, failsafe at the site will begin to step in 
more regularly, shutting the site down to ensure that customers do not receive high-nitrate water. 

The daily average output is 1.5 Ml/d. The current treatment process comprises of abstraction from the borehole using a 
submersible pump followed by super chlorination and disinfection in a contact tank and partial de-chlorination for final 
waters (using chlorine gas, sulphur dioxide). A minimum concentration value (Ct10) of 15 mg/l.min hypochlorous acid as Cl2 
is applied. Treated water is then subjected to dosing with orthophosphoric acid for downstream plumbosolvency control. 
Nitrate concentrations within both raw water and treated water are sampled on a weekly frequency with no nitrate 
treatment currently in place. A review of the data shows that in the period of 2017 ς 2023 the average nitrate 
concentration within the treated water (BH1 in use only) was 42.32 mg/l (see Figure 42).  

Figure 42 - Historic Monthly Average Nitrate Concentrations at Morden Grange vs PCV limit  

Whilst initial examination of the data shows only a marginal increase in nitrate concentrations since 2017, historic analysis 
(monthly average) shows a more significant increase with the average nitrate concentration during the period of 2007-
2011 being 38.99 mg/l. Company modelling forecasts that average nitrate concentrations shall exceed 45 mg/l during the 
period of 2025-2030. The site currently has online monitoring with shut down arrangements in place to prevent the 
supply of unwholesome water to customers. Morden Grange has been taken out of supply three times in the last four 
years with an average duration of 113 days. 

2019: 1.4 days 

2021: 328.7 days 

2022: 9.8 days 
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Figure 43 - Forecast Nitrate Concentrations at Morden Grange 

Figure 43 above shows the 95th, 99th and 100th ǇŜǊŎŜƴǘƛƭŜǎΦ ¢ƘŜ Řŀǘŀ ǎŜǘ ǳǎŜǎ ōƻǘƘ Ǌŀǿ ŀƴŘ ǘǊŜŀǘŜŘ ƴƛǘǊŀǘŜ Řŀǘŀ ŦǊƻƳ 
supply samples. The data suggests that on average, by the end of AMP8 we will be sampling above our 45mg/l trigger on 
the prediction points. 
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4.1.3.2 Enhanced Disinfection ς Various Sites, South Staffordshire 

To demonstrate the need for investment in AMP8 to mitigate future deterioration in raw water quality at critical 
operational sites in our network we have compiled information across 4 key areas to highlight why we are forecasting a 
deteriorating risk position associated with the following sites identified for this programme of work.  

The six sites in scope of this programme are: 

¶ Cookley Pumping Station (SST), water from three boreholes is marginally chlorinated using sodium hypochlorite, 
followed by orthophosphoric acid and hexafluorosilicic acid dosing. There is a dependency between Cookley 
pumping and Kinver pumping station, another pumping station in the same WSZ. Cookley water is blended with 
Kinver so the loss of the Cookley site is compounded by having to take Kinver out of supply. 

¶ Maple Brook Pumping Station (SST), water from four boreholes is marginally chlorinated using sodium 
hypochlorite, followed by orthophosphoric acid and hexafluorosilicic acid dosing.  

¶ Pipehill Pumping Station (SST), water from four boreholes is treated by ion exchange for nitrate and pesticide 
(chlorthal) removal, marginally chlorinated using sodium hypochlorite, followed by orthophosphoric acid and 
hexafluorosilicic acid dosing.  

¶ Fulbourn Pumping Station (CAM), raw water is marginally chlorinated using sodium hypochlorite. 

¶ Great Chishill Pumping station (CAM), raw water is marginally chlorinated using sodium hypochlorite. 

¶ Great Wilbraham Pumping Station (CAM), raw water is marginally chlorinated using chlorine gas.  
Orthophosphoric acid is also dosed at the site. 

Together, these sites supply a population of over one million people with a combined pumping capacity of fifty-three 
megalitres of water per day, which accounts for 10% of our peak pumping capacity.  

The 4 key areas which we have compiled information for are as follows: 

1. Commissioning of Atkins engineering consultancy to review climate change impacts on groundwater quality. 

2. Detailed review of historical raw water quality failures and potential links to the Atkins study conclusions 

3. Water Supply Zone modelling to clearly understand the criticality of each site in terms of our operational supply 

resilience. 

4. Internal hydrogeological risk review through our Water Strategy team to demonstrate potential risks following 

source ς pathway - receptor methodology assessment. 

1. Commissioning of Atkins engineering consultancy to review climate change impacts on groundwater quality.  

As part of the development of the LTDS component of our PR24 business plan and associated AMP8 core pathway 
enhancement schemes, we received the outputs of a study commissioned through Atkins that considered climate change 
and impacts on groundwater quality. We present the key points and conclusions that this study offered as evidence as to 
why we need enhanced disinfection in AMP8, at the identified sites.  

This study considered a literature review of a scoping study undertaken by the British Geological Society, commissioned 
by the Environment Agency in 2022, to improve the understanding of the impacts of climate change on groundwater 
quality.  

The below are selected processes that are discussed in the literature review.  

¶ Higher temperatures and increased rates of recharge potentially enhancing biogeochemical reactions and 
transport of point and diffuse source contaminants.  

¶ Wetter years causing groundwater chemistry to vary, especially for major element ratios due to modified 
groundwater-surface water interaction times. 
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¶ Increasing dissolved organic matter due to enhanced degradation of soil organic matter from increasing 
temperatures.  

¶ Increasing shallow groundwater temperature in line with rising temperatures, hence changing the groundwater 
quality: decrease in pH and oxygen saturation from increased microbial activity and enhanced organic matter 
mineralization. 

Specific to our groundwater assets, Atkins have also reviewed case studies for Permo-Triassic Sandstone (located in our 
South Staffs Region) and Chalk (located in our Cambridge Region) aquifer information. The general conclusions from the 
case studies were: 

¶ High confidence in increased rainfall/recharge seasonality and greater magnitude of extreme winter rainfall and 
recharge events, which may result in pollutant spikes. May be offset by dilution. 

¶ Increase in temperature could increase degradation rates of contaminants but could be marginal. 

¶ Direction of changes in long term recharge is uncertain. 

For further information on the case studies please see the following table which summarises the climate change impacts 
on ground water quality for the Permo-Triassic Sandstone, taken from the Atkins study (2023). 

Table 60 ς Atkins Study summary for potential impact on South Staffs Region sandstone boreholes. 

 

The following table summarises the climate change impacts on ground water quality for the Chalk, taken from the Atkins 
study (2023).  

Table 61 ς Atkins Study summary for potential impact on Cambridge Region chalk boreholes. 
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In both cases, Atkins have identified that, based on current available information, the risk that has the highest confidence 
in being realised is extreme weather trigger events such as high rainfall leading to groundwater moving at a different rate 
because of flushing.  

2. Detailed review of historical raw water quality failures and potential links to the Atkins study conclusions 

We have extended the review period of our raw water quality data at these 6 sites and reviewed the recorded rainfall in 
the same period as the historical failures (coliform and E.coli detections). It is evident in most cases that the rainfall in the 
month prior to detection is significantly higher than the average in that given year. 

Table 62 - Review of Raw Water Quality Detections 2010-2021 compared with average annual and monthly rainfall 

Site Detections Month/Year (Raw 
Water Quality) 

Average Annual Rainfall* in 
year of detection (mm) 

Average Rainfall in month 
prior to detection (mm) 

Cookley None N/A N/A 

Maple Brook March 2011 (Running to waste) 39.7 53.7 

June 2011 39.7 62 

Pipe Hill July 2012 76.4 147.5 

Fulbourn February 2017 49.3 82.9 

Great Chishill August 2019 43.1 40.8 

Great Wilbraham None N/A N/A 

*Average Annual rainfall is based calculated from the monthly mean rainfall values. 

Further, in August 2023, we have seen a further detection on Maple Brook BH1, as a result BH1 has been taken out of 
supply. Reviewing the latest Met Office data published for August. For the central region of England, the data shows 
rainfall in July at 205% of the long-term average rainfall for 1961-1990.  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1181707/Rainfall_and_river_flow_summary_23_August_to_29_August_2023.pdf
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3. Water Supply Zone modelling to clearly understand the criticality of each site in terms of our operational supply 

resilience. 

In the event of the above risks becoming realised in AMP8, we will need to remove the site from supply until the marginal 
disinfection process can be replaced with enhanced disinfection treatment. This will have a significant duration to deliver, 
when undertaken in a reactive way.  

We have identified these sites to proactively move to enhanced disinfection and mitigate the potential risk of raw water 
quality deterioration, which could impact customers drinking water quality and our water supply interruptions 
performance commitment. These sites are critical to our supply resilience based on the following factors. 

Cookley 

¶ A critical source to the Shavers End WSZ. It provides 35% of the production into the zone.  

¶ Shavers End WSZ does currently have a good amount of emergency storage and is classified as an amber risk 

zone. Shavers End No. 2 Reservoir is approaching end of asset life. It is currently expected that in AMP9 the 

reservoir will need to be removed from service. This dramatically increases the risk to the WSZ, moving it into a 

red risk zone (<12 hours emergency storage). It is essential that the production sources are resilient when this 

operational decision occurs.  

¶ Currently Prestwood and Kinver production sites (the other pumping stations in the Shavers Zone) are both 

installed with enhanced disinfection to support their resilience. 

Maple Brook 

¶ In a peak week scenario, the emergency storage in Gentleshaw Reservoir is an average of 8 hours (modelled 
diurnal demands). 

¶ Maple Brook PS is a critical source to the Cannock High WSZ. It provides 32% of the required production into the 
zone. Cannock High WSZ currently has a poor amount of emergency storage and is classified as a red risk zone. 
That is based on no source inputs, but the storage with any one source remaining in supply takes the zone into an 
amber risk. 

¶ Seedy Mill WTW can supplement the loss of Maple brook, but this does mean changing pumping to other zones 
to move the required water over to the Cannock High zone. Increased treated flows at Seedy Mill could also be 
required to make up any deficit. This will also have a negative impact on Blithfield Reservoir conservation.  

¶ A loss of Maple Brook in peak demand can have a negative effect on strategic storage.  

Pipehill 

¶ Pipehill PS provides 40% of the Hopwas and Glascote zonal demand. Although Seedy Mill can make up for the loss 
of water this does put stresses on other WSZs and on Blithfield Reservoir conservation.  

¶ In a peak week scenario, the emergency storage in Hopwas Reservoir has an average of 6 hours. The emergency 
storage in Glascote Reservoir has an average of 19 hours (modelled diurnal demands). 

Fulbourn 

¶ Fulbourn is 1.6% of the source production for the zone.   

¶ This is a critical source for the Cambridge region as all sources are critical due to the supply demand balance 

headroom being very narrow. This means that a loss of production in a peak week will mean strategic reservoir 

losses with no room to recover until demand reduces.  

¶ Peak week demand of 58 Ml/d. Note Cambridge also transfers to other zones which are dependent on Cambridge 
exports. The peak exports can be up to 40 Ml/d. 

¶ Average demand of 47 Ml/d. Note Cambridge also transfers to other zones which are dependent on Cambridge 
exports. The average day demand export can be up to 29 Ml/d. 
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Great Chishill 

¶ Great Chishill produces 21% of the source production for the zone.  

¶ This is a critical source for the Heydon & Croydon zones as all sources are critical due to the supply demand 
balance headroom being very narrow. The zone already needs to be supplemented from neighbouring zones and 
is unable to be self-sufficient.   

¶ If there was a loss of Great Chishill in a peak week scenario, there would be a reliance on Cambridge zone to 
make up for the loss of water.   

Great Wilbraham 

¶ Great Wilbraham produces 8% of the source production for the zone.   

¶ This is a critical source for the Cambridge region as all sources are critical due to the supply demand balance 

headroom being very narrow. This means that a loss in production in a peak week will mean strategic reservoir 

losses with no room to recover until demand reduces.  

¶ Peak week demand of 58 Ml/d. Note: Cambridge also transfers to other zones which are dependent on 
Cambridge exports. The peak exports can be up to 40 Ml/d. 

¶ Average demand of 47 Ml/d. Note: Cambridge also transfers to other zones which are dependent on Cambridge 
exports. The average day demand export can be up to 29 Ml/d. 
 

A significant amount of storage in the Cambridge region is concentrated in the Cambridge, Madingley, Croydon and 

Heydon zones. Linton in the south-east of the region, and Bluntisham in the north-west appear to be the zones that have 

the least resilience given the large number of water towers that do not provide any significant amount of storage. The 

availability of the Cambridge region groundwater sites is critical to both meeting the supply demand balance in the region 

and to ensure that water transfers between zones ς to get the water where it is needed ς is available.  

Due to the operational criticality of these sites, we cannot afford a raw water quality failure at any of these sites that 
takes a source out of a supply, for what would be a prolonged period ς due to the reactive nature of delivery, until 
enhanced disinfection is in place. In this event, this will cause significant operational supply resilience impacts and 
challenge our water supply interruptions performance commitments, particularly when considering peak periods of 
demand. 

4. Internal hydrogeological risk review through our Water Strategy team to demonstrate potential risks following 

source ς pathway - receptor methodology assessment. 

Whilst considering the academic reviewed risks associated to climate change and extreme weather events that could 
trigger changes in raw water quality, we have also undertaken an internal review of sites. This considered the following 
aspects. 

¶ Geology 

¶ Hydrogeology 

¶ Aquifer vulnerability 

¶ Catchment characteristics 

¶ Potential pollution source 

¶ Pathway 

¶ Receptors 

We feel this review further substantiates the risks of marginal disinfection no longer being appropriate by the end of 
AMP8. The review highlights the aquifer vulnerabilities and the potential pollution sources that have a pathway though 
the unconfined fractured/fissured aquifer to the borehole. Please see the following table for the outputs of this review.  
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Table 63 ς Internal Hydrogeological Review Outputs 

4.1.3.3 Manganese ς Bourne Vale Pumping Station and Sutton Coldfield WSZ, South Staffordshire 

This investment is in two parts but both parts have a dependency on each other. The first part of the investment is for 
removal of manganese at the Bourne Vale source to prevent accumulation within the downstream network of the WSZ 
that this source feeds. The second part is the removal of sediment that has accumulated over the years within the 
downstream pipework to reduce the risk of discolouration events at customer supplies. For customers to realise the full 
benefit, both investments need to be completed. 

Bourne Vale is a groundwater site located in the central region of the SSW operational area. The site extracts water from 
one borehole.  Water is treated then blended to supply water to the Sutton Coldfield Water Quality Zone. Bourne Vale 
blends with Seedy Mill WTW source water. The current monitoring and treatment process is shown in Figure 44: 
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Figure 44 - Bourne Vale treatment process 

Bourne Vale abstracts water from a single well via two pumps in a duty/standby arrangement, before entering a contact 
tank for disinfection. Sodium hydroxide solution is also dosed prior to the contact tank to increase the low natural pH of 
the water from site. Super-chlorination disinfection into a contact tank using sodium hypochlorite is used to achieve a 
minimum Ct value of 15 mg/l.min. To reduce plumbo-solvency, the water is conditioned with orthophosphoric acid (PO4) 
and fluoride is dosed on behalf of the health authorities to improve dental health.  Dosing systems for Cl2, PO4 and 
fluoride are controlled by automated dosing systems which constantly monitor the dosing to achieve the required target. 
Dosing for PO4 and fluoride occurs after the contact tank. Turbidity is monitored after the contact tanks prior to going 
into supply.  The regulatory level of turbidity which must be achieved before disinfection is <1NTU.  After leaving the site 
water is blended with Seedy Mill water to achieve compliance with the iscolitrate standard (<50mg/l). 

Examination of data below shows the manganese levels leaving Bourne Vale. The PCV is 50ug/l. This scheme is to improve 
treatment (manganese removal) at Bourne Vale and explore a viable solution to clean the mains in the Sutton Coldfield 
Zone (ZSU) to improve customer acceptability contacts for discolouration and mitigate the risk of pollution in the event of 
a mains failure causing an unplanned discharge event. 

The following tables show the levels of iron and manganese, in the raw water and final water samples, over a 5-year 

period. The tables show the levels of manganese and iron in the raw water and final water at Bourne Vale. Previous 

manganese investigations have showed that there is an increased risk of iron discolouration if manganese levels exceed 

2ug/l.  

Table 64 - Bourne Vale raw water ς Manganese (ug/l) 

Year Count of Mn Average Mn Max of Mn 

2018 14 10.98 12.90 

2019 8 11.20 12.80 

2020 34 12.37 17.00 

2021 48 12.30 15.80 
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Table 65 - Bourne Vale final water ς Manganese (ug/l) 

 

 

 

 

 

Table 66 - Bourne Vale raw water (ABVB1) ς Iron (ug/l) 

 

 

 

 

 

Table 67 - Bourne Vale final water (BVPW) ς Iron (ug/l) 

 

 

 

 

 

During the review period 2018 to 2022 there have been 4 occasions when the levels in the final water have exceeded the 

PCV (50ug/l).  Elevated levels of manganese in these samples were related to accumulated deposits in the sample line.  

Table 68 ς Final water manganese results (> 50ug/l) 

 

 

 

 

 

2022 48 11.40 14.00 

Year Count of Mn Average Mn Max of Mn 

2018 54 15.50 381.00 

2019 39 22.00 448.00 

2020 51 11.68 18.80 

2021 48 11.71 64.30 

2022 48 16.23 250.00 

Year Count of Fe Average Fe Max of Fe 

2018 14 5.59 33.90 

2019 8 3.78 5.50 

2020 11 4.31 8.10 

2021 11 4.25 4.40 

2022 10 7.01 7.30 

Year Count of Fe Average Fe Max of Fe 

2018 1.00 9.30 9.30 

2019 1.00 3.00 3.00 

2020 1.00 4.00 4.00 

2021 *  *  *  

2022 2.00 7.30 7.30 

Year Sampled Site Operational Sample 
Mn Result 

Compliance NTU 
Sample Result 

2018 03-08-18 BV PW 381 0.25 

2019 15-05-19 BV PW 448 0.1 

2021 22-03-21 BV PW 64.3 0.1 

2022 06-01-22 BV PW 250 0.61 
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As a mitigation to reduce the build-up of manganese in the sample line actions taken have included hard flush exercises 

to scour and remove accumulated deposits and increased frequency of sample line replacement. Table 69 details the 

sample results from hard flush sampling following the reported elevated result in the final water on the 8th of January 

2022. 

Table 69 - Bourne Vale final water sample line hard flush exercise sample results 

 

 

 

 

 

Figure 45 shows samples taken during the sample line flushing exercise. Discoloured samples have high levels of 

manganese present which have been removed from the sample line during the high velocity flushing. 

Figure 45 - Samples collected from hard flushing exercises 

 

Date Final Water NTU Mn Comments 

08-01-22 BV QCN < 0.10 10.6 Pre hard Flush 

08-01-22 BV QCN 19.3 2910 High Velocity flow for 10 Seconds 

08-01-22 BV QCN 0.64 386 High Velocity flush post 3 minutes 

08-01-22 BV QCN 45.7 14900 Post 5 minutes flush hard shocking 

08-01-22 BV QCN <0.10 11.1 Post hard flush 5 minutes normal flow 
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We carry out regular hard flush (high velocity) operational exercises at Bourne Vale final water sample point to remove 
any accumulated deposits associated with manganese. Contact tank inspection shows the presence of sediments and 
staining of manganese, see Figure 46. 

Figure 46 ς Sediments in Bourne Vale Contact tank 

Bourne Vale hydrogeology confirms that the source of manganese is naturally derived in the transition from the pebble 
bed layer and penetration of coal measures within the strata. The summary tables detail average and maximum levels of 
turbidity, manganese and iron of samples collected in the Sutton Coldfield WQZ during the period of 2018 - 2022.  

Table 70 - Sutton Coldfield zone sample results Turbidity (NTU) 

 

 

 

 

 

Table 71 - Sutton Coldfield zone sample results Iron (Fe) 

 

 

 

 

 

  

Year Count of Turbidity Average of Turbidity Max of Turbidity 

2018 55 0.10 0.30 

2019 54 0.10 0.20 

2020 56 0.10 0.20 

2021 56 0.10 0.30 

2022 54 0.10 0.30 

Year Count of Fe Average Fe Max of Fe 

2018 55 10.90 54.1 

2019 54 9.2 31.6 

2020 56 10.2 51.2 

2021 56 8.8 42 

2022 54 9.8 58.7 






































































































































































































































































































































































