
Water Resources Management Plan 2024 

Statement of Response - Appendix ² Defra Request for Further Information 

Version 3 October 2024 

 

1 

 

 

  

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thames Water Draft Water 

Resources Management 

Plan 2024  

Statement of Response 

Appendix:  

Defra Request for Further 

Information 

October 2024 

 



Water Resources Management Plan 2024 

Statement of Response - Appendix ² Defra Request for Further Information 

Version 3 October 2024 

 

2 
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Introduction 

0.1 In February 2024, Defra requested more information to support our Water Resources 

Management Plan 2024 (WRMP24). The request states that this information is needed before our 

plan could be referred to the Secretary of State for a decision and that this information would form 

part of our Statement of Response. As such, we have produced this Appendix to our Statement 

of Response which details the information requested and our response. 

0.2 We subsequently received an Annex from the Environment Agency in which some of the issues 

raised were elaborated upon. 

0.3 The request for information sets out fourteen issues. We have considered all the requests for 

information raised by Defra in relation to the revised draft WRMP24. In this Appendix we present 

each of the Issues raised, copying text from the letter sent to us by Defra, alongside any further 

elaboration given in the Annex or clarification from further correspondence.  

0.4 In most cases, each issue raised more than one request for information. We have divided this 

document according to the issue raised and according to the specific information requested.  

0.5 When responding to representations raised in response to our draft WRMP24, we published a 

revised draft WRMP24 to accompany the Statement of Response. As such, in our Statement of 

Response we often referred to document sections in which content had been added/changed in 

response to representations raised. We have not produced a further revised draft to accompany 

this request for information. As such, where we will make changes to our final WRMP24, we have 

stated more precisely the text which will be added or amended. 

0.6 Where we have made changes to our plan which require the inclusion of new/revised 

Tables/Figures, in the captions of these Tables/Figures within this document we have not provided 

a Table/Figure number, as these will be updated in the final WRMP. We have labelled these 

Tables/Figures as Table/Figure X. 
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 Issue 1: Provide greater confidence to the regulators that the company 

is managing the risks identified at the beginning of the planning period 

Text from request: 

1.1 There are a number of risks in the first 7 years of the Thames Water plan that require assessing 

and controlling. These include; whether it can deliver WRMP19 plan commitments, the potential 

impact of the River Thames Scheme (a flood alleviation scheme on the Lower Thames which is 

likely to divert water away from the company®s lower Thames abstractions) and continued issues 

at its Gateway desalination plant.  

1.2 The company must also deliver on its WRMP19 demand reduction commitments to ensure 

security of supply at the beginning of its plan. The company has limited options if it does not deliver 

its demand management programme which poses a drought resilience risk, especially for London. 

The drought in 2022 tested Thames Water, and we are concerned that the company would need 

to use drought measures earlier than planned.  

1.3 Ofwat also stated that the level of per capita consumption reduction in the first five years of the 

plan is unambitious.  

1.4 Thames Water has not met its leakage target which has consequently meant that the 200,000 

smart meters in the Thames Valley have not been funded. This represents a further risk to the 

company achieving its demand management reductions prior to the beginning of the plan. The 

company needs to understand the impact this will have on its plan, and in particular, the Swindon 

and Oxfordshire resource zone.  

1.5 To manage these risks, we expect the company to:  

¶ demonstrate it is taking sufficient mitigating actions for the delivery of its programmes 

each year pre-plan, so it starts the new planning round in a good position. It should provide 

these actions on a year-by-year basis.  

¶ provide its outstanding transformation/reduction leakage plan to show how it will catch up 

and meet its planned leakage levels. It should also ensure its future long-term ambition is 

sufficiently ambitious comparing its proposals to the relative levels of leakage delivered by 

others both within and outside of the UK. The company should provide compelling 

evidence to justify delivery of lower levels of leakage improvements than other companies 

in the long-term. The company must demonstrate it has confidence it can deliver what it 

has planned.  

¶ identify the actions it will take if it does not meet its planned leakage levels at the start of 

the plan. These should be shown in an adaptive pathway. Thames Water should consider 

whether there are any further options available to the company, should the demand 

management programme not be delivered. 

¶ provide its project plan for the Gateway desalination plant with key milestones to assure 

of increase in deployable output to 75 Ml/d from the tested 25 Ml/d. The company needs 

to ensure this plant is used regularly so that it is ready for the next drought. We remain 

concerned that the plant cannot achieve the stated 75 Ml/d and that will cause resilience 

issues for east London. 

¶ proactively explore all possible mitigation options for the River Thames flood relief scheme, 

including new pipelines between reservoirs, to minimise the potential impact of this 
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scheme. The company should report on this work in the annual reviews of its plan, or 

sooner, if possible. 

¶ identify the impact on the supply-demand balance of the withdrawal of the Green 

Economic Recovery funding for 200,000 smart meters in the Thames Valley. The 

company should set out what actions it will take to mitigate any impact. Update and 

resubmit its WRMP24 planning tables to the Environment Agency, to include impacts of 

the Green Economic Recovery funding change, and any mitigating actions from the 

company, into the baseline tables of each water resource zone. If the impact results in 

supply-demand deficit at water resource zone level the company must describe options 

to bring the zone(s) back in balance. The company should include a narrative on the 

impact to supply-demand balance, and any resulting change to its AMP8 metering 

strategy, in the plan®s text. 

Issue 1.1 

Request 

1.6 Thames Water should demonstrate it is taking sufficient mitigating actions for the delivery of its 

[demand management] programmes each year pre-plan, so it starts the new planning round in a 

good position. It should provide these actions on a year-by-year basis. 

Further elaboration of request given in annex, or clarification given subsequently 

1.7 No further elaboration in Annex. 

Our consideration of the points raised 

1.8 We recognise the importance of starting the WRMP24 planning period in a good position. We will 

include updates on the delivery of our demand management programmes in AR24 and AR25 with 

inclusion of mitigating actions where we are not meeting or expecting to meet forecasts. 

1.9 Our demand management programme consists of leakage reduction, metering and the promotion 

of water efficiency.  

1.10 Table 1 summarises the demand reductions delivered by these programmes during AMP7. 

Table 1 ² Demand reduction WRMP19 forecast and actuals1. Metering and water efficiency 

values are in-year benefits, not cumulative. Negative values indicate demand reduction while 

positive values indicate demand increase. 

  

2020-21 2021-22 2022-23 2023-24 2024-25 

Metering WRMP19 forecast  -0.65 -6.64 -8.29 -8.29 -7.75 

Outturn  -0.40 -4.43 -8.50    

Variance 0.25 2.21 -0.21    

 

1 WRMP19 forecasts are the sum of all WRZs lines 61.1, 61.2, 61.3, 61.4, 61.6-10 in WRMP19 data tables. 

Metering and water efficiency outturn values align with those reported in AR23 data table scheme delivery 

tab with the exception of the ­smart CSL® element of water efficiency which is currently unreported. Leakage 

levels are dry year annual average values aligned with those in AR23.  
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Water efficiency 

(inc. smart CSL) 

WRMP19 forecast  -4.09 -8.01 -7.50 -7.00 -6.47 

Outturn  -16.68 -26.73 -23.48    

Variance -12.59 -18.72 -15.98    

DYAA total 

leakage levels 

(Ml/d) 

WRMP19 forecast  623.11 603.47 580.83 558.18 540.26 

Outturn  607.23 605.86 629.86    

Variance -15.88 2.39 49.03     

1.11 In summary: 

¶ Leakage ² Our leakage levels in 2020-21 and 2021-22 were closely aligned with WRMP19 

forecasts. Our leakage level in 2022-23 exceeded our WRMP19 forecasts. We have a 

leakage turnaround plan in place which is improving leakage performance and expect to 

be close to forecast levels by the end of 2024/25 (see response to Issue 1.2 for further 

details). 

¶ Metering ² Metering installations have been impacted by the effects of COVID-19, the 

global shortage in microprocessors and budget pressures following a challenging PR19 

final determination. These factors have led to fewer new meters being installed compared 

to WRMP19 forecasts.  

¶ Water efficiency ² We have over-delivered compared to WRMP19 forecast primarily due 

to the success of our ­Smart customer side leakage® projects ² alerting customers to 

internal leaks and helping them to repair them - and Smarter Business Visits programmes 

which are delivering more Ml/d than forecast. 

1.12 Regarding consumption reduction overall, our over-delivery on water efficiency exceeds the 

under-delivery on metering with 80.22 Ml/d of demand reduction delivered in the first 3 years of 

AMP7, exceeding our WRMP19 AMP7 forecast of 64.68 Ml/d and so putting our metering and 

water efficiency demand reduction programme in a strong position. 

1.13 As discussed in our response to Issue 1.2, recovering our leakage performance is a high priority 

and a key part of our company turnaround plan. We are planning to get our leakage levels at or 

close to forecast levels by the end of 2024/25. We therefore expect to be in a good demand 

reduction position at the end of 2024/25 to start AMP8 in a strong position.   

Meter Installations 

1.14 Our original meter installation volumes outlined in WRMP19 pre-date the PR19 Final 

Determination which did not allocate the funding amount requested to deliver the WRMP19 

volumes.  We have endeavoured to deliver the demand reductions outlined in WRMP19, through 

targeting meter installations in key areas, targeting water efficiency interventions and new 

innovative engagement approaches that enhance measurable demand reduction volumes to 

cover the meter installation difference between WRMP19 and actual. Due to this funding shortfall, 

alongside the impacts of Covid-19 and the global microprocessor shortage, our progressive 

meter installations are behind the original WRMP19 and rdWRMP24 forecast. 

1.15 We will not be able to catch up the shortfall by the end of AMP7 and expect to be around 57,000 

meters behind forecast at AR25. This reduction in metering has a relatively small impact on our 
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supply-demand balance, an impact of 3.75 Ml/d2, and will be offset by the above-forecast benefit 

delivered by metering and water efficiency demand reduction programme as a whole.  

1.16 Combined with the impact of stopping GER, our meter penetration in 2024/25 is expected to be 

around 58.2%, compared to a forecast of 62.63% at WRMP19 and 64.45% at rdWRMP24. 

Although this impact on meter penetration is undesirable, we are on track to deliver and exceed 

the AMP7 metering and water efficiency demand reductions included in WRMP19 and 

rdWRMP19, demonstrated in Table 1.  

1.17 In our final WRMP24 and PR24 tables, we will re-profile our AMP8 and AMP9 meter installations 

to incorporate the forecast meter installations not delivered in AMP7 and the meter installs 

originally in the GER scope, including insight gained from meter installation surveys. 

Summary 

1.18 In summary, whilst we do not expect to install the number of meters set out in our WRMP19 and 

rdWRMP24, we expect to over deliver on our water efficiency programme and catch up our 

leakage reduction to forecast levels to deliver the demand reductions included in rdWRMP24 and 

be in a good position to start our AMP8 demand reduction programme.  

1.19 We do, however, acknowledge that the volume of demand reduction which we are aiming to 

deliver in the coming year is ambitious, and that there is an associated risk that we may not 

achieve these reductions. In our response to Issue 1.4 and our Monitoring Plan (Appendix C) we 

have described the actions we will take should we not achieve the reductions that we have set 

out. 

Changes made to the rdWRMP24 

1.20 We have updated the Section entitled ¯Baseline Demand Management° within WRMP24 Section 

3 (in rdWRMP24 this section included paragraphs 3.139-3.143, and Tables 3-18 ² 3-20). The 

information in the ¯Baseline Demand Management° section will be deleted and replaced with 

information set out in response to this issue, issue 1.2, and issue 1.8. 

1.21 We will also update our WRMP Tables for the final WRMP24 to ensure alignment with current 

delivery plans.  

1.22 Please note that updating our AMP7 demand management programme will mean that some 

charts/figures in Section 3 (Demand forecast) and Section 6 (Supply-demand balance), for 

example the baseline demand forecast for each WRZ (rdWRMP24 Figures 3-37 and 3-38) and 

the baseline supply-demand balance (e.g., rdWRMP24 Figure 6-26 for the London WRZ), will be 

very slightly misaligned with figures presented in our WRMP tables. Our consideration is that these 

changes are immaterial and so we will work to update these figures for the final WRMP24 but 

have not updated them for this submission.  

Changes to Baseline Demand Management sub-section within rdWRMP24 Section 3 

Metering and Water Efficiency 

1.23 Planned activity for AMP7 is shown in Table 3-X below. This sets out the activity which is being 

delivered according to funding provided in the PR19 business plan. For the year 2022-23, the 

 

2 57,000 * 13% * 507 l/h/d = 3 .75 Ml/d 
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data presented is actual delivered meter installs and reduction volumes, while from 2023-24 

onwards the data is either a forecast or part forecast. 

1.24 We continue to support our customers and encourage efficient use of water, through a range of 

water efficiency initiatives on households and businesses.  

1.25 Our ability to expand our delivery field-based programmes and GreenRedeem household water 

efficiency incentive in line with WRMP projections was impacted significantly by the Government®s 

Covid-19 restrictions ² resulting in a suspension of all in-home water efficiency and wastage fix 

activities. 

1.26 Our ability to digitally / electronically engage with customers to promote water efficiency 

incentives was also impacted by updated Privacy and Electronic Communication Regulations 

ruling under data protection laws, requiring greater levels of customer consent.   

1.27 We are now changing our in-home and in-business water efficiency visits to utilise smart meter 

data for improved targeting of delivery and engagement activities with customers, however we do 

not expect to be able to achieve PCC targets as set out in WRMP19. 

1.28 [see Issue 1.8 response for further text which will be included, relating to the GER programme] 

Leakage  

1.29 [see Issue 1.2 response for further text which will be included] 

1.30 This includes additional activity which is being delivered as part of the conditional allowance 

programme. The conditional allowance programme is due to extend beyond AMP7 but is 

considered as part of the baseline for the purposes of the WRMP. Leakage reduction due to be 

delivered through the conditional allowance is included in Table 3-X. 

1.31 [A revised version of rdWRMP24 Table 3-18 will be included. As per the comment above 

regarding WRMP Tables, this will be produced for the final PR24 and final WRMP24 submissions] 

 

Issue 1.2 

Request  

1.32 Thames Water should provide its outstanding transformation/ reduction leakage plan to show how 

it will catch up and meet its planned leakage levels. 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 1 

1.33 Thames Water should provide the leakage transformation/reduction plan from current to levels at 

the beginning of the WRMP24 and risk around alternative options should demand savings not 

deliver. 

Our consideration of the points raised 

1.34 We have plans in place to reduce leakage from current levels to the levels forecast for each WRZ 

at the beginning of rdWRMP24.  
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1.35 In 2022/23, our annual average leakage at the company level was 619.7 Ml/d. The Dry Year 

Annual Average (DYAA) equivalent was 629.86 Ml/d3. Since the 2022/23 reporting year, we have 

implemented our turnaround plan and leakage has reduced significantly to the lowest annual 

average we have achieved during AMP7, closely aligning with our expected 585 Ml/d outturn for 

2023/24 that was shared in our Service Commitment Plan in January 20244. We will report on 

this leakage reduction in our Annual Review of our WRMP and our Annual Performance Report. 

1.36 Table 2 shows leakage figures across our supply area for the 2022/23 year, average leakage 

levels which are currently forecast for the 2023/24 reporting year (noting that these are subject 

to audit and assurance yet to be undertaken), and our rdWRMP24 forecast leakage levels for 

2024/25 (YR5). Our predicted 2024/25 outturn, based on the activity delivered in YR4 and that 

planned for YR5, closely align with our rdWRMP24 forecast. The outturn level of leakage will be 

impacted by weather conditions in that year, but the DYAA value stated is one which we forecast 

would be experienced under an 80th percentile year. 

1.37 We note that our predicted annual average outturn in SWOX is close to our rdWRMP24 forecast 

DYAA value but the WRZ will remain in supply demand surplus.  

Table 2: Leakage values at AR23, predicted outturn values at AR24 and AR25, and AR25 

rdWRMP24 forecast values. 

 2022/2023 outturn 

leakage (Ml/d) 

Provisional AR24 

leakage outturn 

(Ml/d)5 

2024/25 forecast 

leakage outturn 

(Ml/d) 

rdWRMP24 

2024/25 

DYAA 

Company 619.7 (629.9  

DYAA) 

586  508.0 522.0 

London 445.7 (452.6 DYAA) 412.9 368.4 378.5 

SWOX 78.9 (79.6 DYAA) 72.3 59.1   60.78 

Guildford 18.8 (18.4 DYAA) 18.9 15.7 16.1 

SWA 47.2 (47.0 DYAA) 48.2 37.4 38.5 

Kennet Valley 27.3 (27.7 DYAA) 28.3 23.5 24.1 

Henley 5.3 (5.2 DYAA) 5.38 3.9 4.0 

1.38 While it is clearly right to ensure that leakage reduction is planned in such a way as to ensure the 

security of supply at the WRZ level, it is also notable that planning in this way can be inefficient 

when viewed at the company level. The most efficient way of delivering leakage reduction at the 

 

3 In the calculation of this value, we identify the impact that the weather had on our leakage during the 

reporting year and remove that impact; we then apply an uplift to ensure that the leakage value included in 

our supply-demand balance calculations is representative of a ¯1 in 5-year° severity (this is put alongside a 

¯1 in 5-year° consumption to ensure an approximate ¯1 in 10-year° overall demand). In 2022/23, the 

weather was relatively severe and so the uplift was modest. 

4 https://www.thameswater.co.uk/about-us/performance/service-commitment-plan 

5 These numbers are unassured. We will provide assured values in our AR24. 
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company level is to target leakage reduction where it is most cost efficient. Having been awarded 

no enhancement expenditure to reduce leakage as part of the PR19 determination, while at the 

same time being set challenging performance commitments, reducing leakage across our 

company in the most efficient way possible has been our goal during AMP7, and this is what is 

incentivised by the performance commitments which have been set. The economic incentive 

created by the performance commitment therefore does not encourage leakage reduction to be 

undertaken to ensure the security of supply (with security of supply existing at the WRZ level). 

Greater alignment in the objectives and incentives set for us by our regulators would help in 

ensuring the best outcomes for customers. 

1.39 Our response to Issue 1.4 outlines our approach to manage risks to the supply-demand balance 

if planned leakage levels are not met at the start of the plan. 

Our Leakage Plan for 2024/25  

1.40 To reduce company-wide leakage to the levels forecast in rdWRMP24, we need to consider the 

amount of leak repairs which will be necessary just to stop leakage increasing, alongside the 

reduction required. In total, we forecast that we will need to deliver 359 Ml/d of leak repairs to 

maintain our current leakage position. We forecast that we will need to deliver 500 Ml/d of leakage 

activities in total to achieve the outturn levels set out in Table 2. This demonstrates the significant 

challenge that simply maintaining current leakage levels, let alone reducing them, poses. Our year 

5 leakage delivery plan includes the activities as set out in Table 3 below; this will be reviewed as 

we deliver our plan to maximise efficiency. We forecast that our planned leakage activities for 

YR5, as well as those that have already been delivered, will reduce leakage to the levels in Table 

2 at WRZ level which are closely aligned to those forecast in our rdWRMP24.  

1.41 Our company-level plan described in Table 3 is translated into regional and zonal delivery plans 

such that leakage reduction will be delivered in the WRZs where it is needed to achieve the 

rdWRMP24 forecast position for each zone.  

Table 3: Planned leakage activities for YR5 

Leakage activities in 2024/25 Leakage offset/reduction (Ml/d) 

Find and fix 444 

Calm Systems 4 

Pressure Management 8 

Metering customer side leakage 26 

New Bulk meter installations 3 

Bulk meter recurrence 4 

Trunk Mains 10 

Lead Pipe Replacement 1 

Total 500 Ml/d 
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Our Leakage Turnaround Plan 

1.42 Leakage is one of the top priority initiatives within our company-wide Turnaround Plan. Our 

leakage turnaround plan aims to drive sustainable leakage reduction through understanding of 

consumption, targeting of detection activities, prioritisation of repairs and more efficient field 

options. It includes the following activities which enable and enhance the delivery of the 

workstreams in Table 3; 

¶ Leak grading and new repair service level agreements prioritising leak repair by volume  

¶ Availability and operability process improvements 

¶ New detection contract based on volumetric leakage reduction 

¶ No dig repairs for customer side leakage (Aquapea) 

¶ No dig repairs for communications pipes (Origin trial) 

¶ Dynamic demand 

¶ Campaign management and associated analytical tools deployed 

¶ Smart metering customer alarm process improvements 

1.43 We will continue delivery in line with the PALM framework; 

¶ Prevent ² Asset Health improvements: continue with our capital delivery programme to 

replace mains & pressure optimisation to reduce leaks occurring 

¶ Awareness ² Maximise the intelligence from our smart meter data to understand customer 

usage & therefore improve the targeting and prioritisation of high leakage areas 

¶ Locate ² Use sensors where available to improve detection efficiency; up-skill detection 

teams to be more effective; innovate ² use of fibreoptic network to pinpoint leakage issues 

on our trunk mains systems 

¶ Mend ² Continue to prioritise the repairs that matter most and reduce the run time of leaks 

1.44 Our leakage turnaround plan is backed by our Board with external support to provide challenge 

and assist with pace of delivery. It has already delivered significant improvements in leak cycle 

times, reducing the average cycle time of active leaks from 67 to 16 days and reducing visible 

leaks from 16 to 6 days. Our total outstanding leaks have reduced by 52%. 

1.45 We track leakage performance on a weekly basis, feeding into operational meetings, including 

daily and weekly area performance meetings, weekly regional performance meetings as well as 

weekly senior and Executive director-led oversight meetings. The oversight meetings are 

attended by key workstream leads and include the fortnightly leakage task force (LTF) focusing 

on strategic medium to long term issues. We track performance against delivery plans and target 

leakage levels through the year, with quarterly Water Balance calculations providing calibration 

of our weekly tracking and opportunities to reforecast and review delivery plans. 

Changes made to the rdWRMP24 

1.46 We will add the following text to our rdWRMP24 Section 3 (Demand Forecast), at the end of the 

Section entitled ¯Baseline Demand Management° (in the rdWRMP24 this begins with paragraph 

3.3.139). This will be in a new sub-section, entitled ¯Leakage Reduction°. 

1.47 In the year 2022/23, due to the impacts of a cold winter and dry summer, our leakage was much 

higher than we planned. The uplifted ¯DYAA° leakage value was 629.9 Ml/d, at the company level. 
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1.48 Since the 2022/23 reporting year, we have implemented our turnaround plan and leakage has 

reduced significantly to the lowest annual average we have achieved during AMP7, closely 

aligning with our expected 585 Ml/d outturn shared in our Service Commitment Plan in January 

20246. 

1.49 To reduce company-wide leakage to the levels forecast in the WRMP, we also need to consider 

the amount of leakage fixes which will be necessary just to stop leakage increasing. In total, we 

forecast that we will need to deliver 359 Ml/d of leakage fixes in order to maintain our current 

leakage position. We forecast that we will need to deliver 500 Ml/d of leakage fixes in total, in 

order to achieve the levels set out in our WRMP24. This demonstrates the significant challenge 

that simply maintaining current leakage levels, let alone reducing them, poses.  

1.50 Our year 5 leakage delivery plan includes the activities as set out in Table X below. The company-

level plan described in the Table X is translated into regional and zonal delivery plans such that 

leakage reduction will be delivered in the WRZs where it is needed to achieve the rdWRMP24 

forecast position for each zone.  

Table X: Planned leakage activities for YR5 

Leakage activities in 2024/25 Leakage offset/reduction (Ml/d) 

Find and fix 444 

Calm Systems 4 

Pressure Management 8 

Metering customer side leakage 26 

New Bulk meter installations 3 

Bulk meter recurrence 4 

Trunk Mains 10 

Lead Pipe Replacement 1 

Total 500 Ml/d 

1.51 We will ensure our final WRMP24 tables align with the leakage reduction plan outlined here, noting 

that other changes (e.g., re-profiling of the GER programme and our response to issue 7.1 on our 

leakage ambition in SWOX) will result in changes to the tables. 

 

 

 

 

 

 

6 https://www.thameswater.co.uk/about-us/performance/service-commitment-plan 
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Issue 1.3 

Request 

1.52 Thames Water should also ensure its future long-term ambition is sufficiently ambitious comparing 

its proposals to the relative levels of leakage delivered by others both within and outside of the 

UK. 

1.53 The company should provide compelling evidence to justify delivery of lower levels of leakage 

improvements than other companies in the long-term. 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue OF14 

1.54 The company proposes to meet long-term and interim targets 

1.55 The company does not propose to meet its PR19 PCL [performance commitment level]. 

1.56 In terms of normalised leakage, the company is the worst performer compared to the rest of the 

sector, ranked 17 out of 17 based on normalising leakage against distribution input, connected 

properties and mains length. 

1.57 Thames Water is forecasting to reduce leakage to ~14.9% of distribution input (DI) by 2049/50. 

At present in 2022-23 three companies already achieve this level.   

1.58 Thames Water®s proposal for a 15.3% reduction in leakage over the 2025-20 period (2019-20 

annual average baseline) is the second highest reduction of the companies we have reviewed to 

date. 

Clarification following discussion 

1.59 Following discussion with the Environment Agency, it has been clarified that we do not need to 

compare our leakage levels with those outside the UK. There is no international agreed standard 

for the measurement of leakage, and the measurement of leakage in the UK is undertaken in a 

different way to many countries7. For example, in many countries, customer-side leakage would 

not be counted within leakage figures and would be incorporated into PCC, while in the UK 

customer-side leakage is incorporated into leakage via complex calculations. As such, 

international comparisons can be misleading.   

Our consideration of the points raised 

1.60 Leakage reduction continues to be a high priority for Thames Water and is a core priority of both 

our company turnaround plan and our service commitment plan. The aim of our leakage 

turnaround plan is to drive sustainable leakage reduction through better understanding of 

consumption, targeting of detection activities, prioritisation of repairs, and more efficient field 

operations. Our planned AMP8 leakage reduction is the third largest out of the 17 companies by 

percentage reduction delivered as shown in Table 4. 

 

 

7 Water UK, A Leakage Routemap to 2050, 2022, www.water.org.uk/wp-content/uploads/2022/03/Water-

UK-A-leakage-Routemap-to-2050.pdf 
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Table 4: Total Leakage (Ml/d) and % reduction in AMP8 in companies rdWRMP24 submissions 

Water Company 2024-25 2029-30 % Reduction 

SES Water 20.5 16.3 20.50% 

Cambridge Water 13.2 10.8 18.20% 

Thames Water 522 428.6 17.90% 

South West Water 99 82.3 16.90% 

Severn Trent Water 345.8 289.7 16.20% 

Portsmouth Water 24 20.3 15.60% 

Affinity Water 148.5 126.1 15.10% 

Southern Water 76.9 66.7 13.30% 

United Utilities 380.6 330.6 13.10% 

South East Water 81 70.5 13.00% 

Yorkshire Water 256.3 223.8 12.70% 

Wessex Water 63.8 56.1 12.00% 

South Staffordshire Water 61.5 54.6 11.30% 

Northumbrian Water 114.6 105.2 8.20% 

Bristol Water 32.1 29.5 8.20% 

Anglian Water 164.2 151.6 7.70% 

Essex and Suffolk Water 53.8 51.1 5.10% 

1.61 For longer-term targets, we note that all water companies have been required by the Water 

Resources Planning Guideline and Environmental Improvement Plan to plan to: 

- Reduce leakage by 50% from 2017/18 levels by 2050 

- Reduction per capita consumption (PCC) to 110 l/h/d by 2050 

- Reduce non-household demand by 9% by 2038 

1.62 By 2049/50, our leakage reduction, compared with the 2017/18 baseline, meets the EIP 50% 

reduction target. The percentage leakage reduction we have planned is 5th largest of the 16 

companies compared in Table 5. This reduction is formed of an ambitious combination of 

metering, system optimisation and pipe rehabilitation work and includes expected innovation to 

be developed over the next 25 years. 
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Table 5 - Total Leakage (Ml/d) and % reduction by 2037/38 and 2049/50 in companies® 

rdWRMP24 submissions 

Water Company 2017-18 2037-38 % Reduction 2049-50 % Reduction 

SES Water 24.2 12.2 49.30% 10.5 56.40% 

Northumbrian Water 137.1 90.3 34.10% 61.1 55.40% 

Portsmouth Water 32.9 16.7 49.30% 15.2 53.80% 

Bristol Water 46.6 25 46.40% 22 52.90% 

Thames Water 685.4 383.7 44.00% 331.3 51.70% 

United Utilities 453.8 275.1 39.40% 224 50.60% 

Cambridge Water 14.4 8 44.30% 7.3 49.30% 

Severn Trent Water 443 246.5 44.40% 224.6 49.30% 

South Staffordshire Water 72.4 45.2 37.60% 36.8 49.20% 

Affinity Water 173.9 106.3 38.90% 89.1 48.80% 

Yorkshire Water 300.3 189.9 36.80% 161.6 46.20% 

South East Water 87.7 59.8 31.80% 47.4 46.00% 

Wessex Water 67.7 49.1 27.50% 38.5 43.10% 

South West Water 107.2 68.7 36.00% 64 40.40% 

Essex and Suffolk Water 66.2 46.7 29.40% 40.1 39.30% 

Anglian Water 182.7 135.9 25.60% 118.5 35.20% 

1.63 Our consideration is that using forecasts of distribution input, connected properties and/or mains 

length to ­normalise® planned leakage reductions is misleading and not a reliable way to 

benchmark ambition between companies. This is for the following reasons:    

¶ Distribution Input is comprised of leakage, household consumption, and non-household 

consumption. Our plans for significant consumption reduction lead to DI reduction, and 

thus influence the forecast of leakage as a percentage of forecast DI. 

¶ Many factors within a network (e.g. mains age, mains depth, urbanicity) can affect leakage 

and reduction efforts, meaning a strict normalisation of DI, properties or length does not 

provide a strong basis for comparison between companies. 

1.64 An alternative metric to compare the level of ambition in leakage reduction programmes is to 

compare the planned leakage reductions as a proportion of current DI levels. Thames Water plans 

275 Ml/d of leakage reduction between 2022 and 2050, which is 10.7% of 2021-22 Distribution 

Input. By this measure, our leakage reduction programme is the most ambitious in the industry 

(Table 6). 
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Table 6 - Total Leakage Reduction from 2021-22 to 2049-50 as a percentage of 2021-22 

Distribution Input 

Water Company 

Leakage reduction 
as a proportion of 
2021-22 DI 

Thames Water 11% 

United Utilities 10% 

Yorkshire Water 10% 

South Staffordshire Water 10% 

Northumbrian Water 10% 

Southern Water 8% 

South East Water 8% 

Wessex Water 7% 

Cambridge Water 7% 

SES Water 7% 

Affinity Water 7% 

Portsmouth Water 6% 

Bristol Water 5% 

Anglian Water 5% 

South West Water 4% 

Essex & Suffolk Water 4% 

Veolia Water Projects Limited 1% 

1.65 As explained in Section 8 of the rdWRMP, we have appraised a demand management programme 

which includes a faster (50% reduction by 2037/38) and larger (40 Ml/d lower leakage by 2050) 

leakage reduction programme. As is noted on p.13 of Appendix B of our Statement of Response 

(Response to Ofwat representations), this programme would involve an additional c.£2.7bn of 

expenditure on leakage reduction efforts for the delivery of only an additional 40 Ml/d  and would 

require relying on as-yet unknown leakage reduction techniques to a greater degree (as per 

Tables 8-58 and 8-59 in the rdWRMP), as well as requiring more mains rehabilitation (3,800km 

of mains rehabilitation for leakage reduction purposes in our preferred plan as opposed to 

5,800km in the ¯High+° programme).  

1.66 As per paragraph 11.27 of our rdWRMP24, further leakage reduction above the programme 

included in our WRMP24 is therefore, cost prohibitive. The cost and carbon emissions associated 

with these programmes are shown in Tables 5a and 5b, with the ¯High+° programme clearly 

resulting in significantly greater costs and carbon emissions. 

Changes made to the rdWRMP24 

1.67 As described, our consideration is that the leakage plan included in our WRMP24 is ambitious. 

Furthermore, in our rdWRMP24 we have demonstrated that additional leakage reduction above 

that which is planned would not be best value for customers.  

1.68 To ensure that we have demonstrated that the leakage reduction plan presented is best value, 

we have added the following text after the current rdWRMP24 Section 11 paragraph 11.27: 
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1.69 Adopting the ¯high plus° leakage reduction programme would deliver an additional 40 Ml/d of 

leakage reduction for an additional £2.7bn by 2050. This is expensive in comparison to new 

supply options, and so we do not consider that additional leakage reduction beyond what is in our 

plan would represent best value to our customers. Furthermore, this plan would rely on as-yet 

unknown leakage reduction techniques to a greater degree (as per Tables 8-58 and 8-59 in the 

rdWRMP), increasing deliverability risks of our plan.  

1.70 Additionally, we will add the following text to the current rdWRMP24 paragraph 11.38: 

1.71 The leakage reduction planned between 2022 and 2050 is 10.7% of 2021-22 Distribution Input. 

By this measure, our leakage reduction programme is (as of the rdWRMP24, March 2024) the 

most ambitious in the industry. 

 

Issue 1.4 

Request 

1.72 Thames Water should identify the actions it will take if it does not meet its planned leakage levels 

at the start of the plan. These should be shown in an adaptive pathway. Thames Water should 

consider whether there are any further options available to the company, should the demand 

management programme not be delivered. 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 1 

1.73 Thames Water should deliver on its demand reduction commitments in PR19 and identify any 

impacts on its plan should it not reach the starting point for leakage. It should clearly outline what 

actions it will take. 

1.74 Thames Water should identify and clearly describe alternative options to mitigate risks around 

demand, both in getting to the starting point for and maintaining, the leakage position at the start 

of WRMP24. This would be in addition to Didcot RWE as the company needs to achieve 49 - 60 

ML/d per year reduction for the rest of the AMP. 

1.75 Thames Water should provide the leakage transformation/reduction plan from current to levels at 

the beginning of the WRMP24 and risk around alternative options should demand savings not 

deliver. Clearly state the time frame around decisions as well as adaptive pathways. 

Our consideration of the points raised 

1.76 We acknowledge that reaching the rdWRMP24 leakage position for the year 2024/25 presents a 

challenge. As discussed in response to Issue 1.2, we have a plan that we forecast will mean that 

we hit the 2024/25 leakage targets in our plan. Leakage reduction is a key component of our 

turnaround plan. 

1.77 As noted in the various issues raised within the wider Issue 1, there are several risks which our 

plan faces in the short-term, and we recognise the need to ensure the security of supply for our 

customers. To manage this risk, we have identified measures which could form an adaptive plan 

should some of the short-term risks faced in our plan materialise. 
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1.78 The RWE Didcot, Addington Groundwater and Horton Kirby ASR schemes were included within 

our preferred plan to mitigate these short-term risks, but we acknowledge that further risk 

mitigation measures may be required. 

1.79 To identify the level of supply-demand balance risk in our plan, as a representative high-risk 

scenario, we have identified the supply-demand balance for AMP8 and AMP9 in each of our WRZs 

under a scenario in which 50% of our planned leakage reduction is achieved from 2022/23 

onwards. The results are shown in Table 7 below8.  

Table 7: Supply-demand balance under a scenario in which 50% of forecast leakage reduction 

is achieved from 2022/23 onwards. This forecast is used as a representative ¯high-risk° 

scenario to establish the magnitude of the short-term risks in our plan. 

Zone/Scenario 2025-

26 

2026-

27 

2027-

28 

2028-

29 

2029-

30 

2030-

31 

2031-

32 

2032-

33 

2033-

34 

2034-

35 

London 2.7 -2.7 -7.4 -13.7 -43.9 -38.3 -35.7 -87.3 -70.9 -68.7 

SWOX DYAA 18.6 16.4 15.2 13.6 11.5 13.6 12.6 -2.2 2.8 5.0 

SWOX DYCP 9.5 6.6 4.9 3.2 1.6 3.3 1.9 -10.5 -7.6 -7.9 

Guildford DYAA 17.9 17.9 17.9 17.9 16.5 21.9 22.0 20.0 20.2 20.5 

Guildford DYCP 13.8 13.7 13.6 13.7 19.2 24.2 24.2 24.3 24.6 25.0 

Henley DYAA 7.5 7.5 7.5 7.6 7.6 13.3 13.3 13.4 13.5 13.5 

Henley DYCP 4.2 4.2 4.2 4.2 4.2 9.8 9.9 9.9 10.0 10.0 

Kennet Valley 

DYAA 
41.2 40.9 40.4 39.9 37.9 41.2 40.9 30.5 30.4 25.3 

Kennet Valley 

DYCP 
40.1 39.7 39.1 38.4 36.3 39.5 38.8 40.5 40.3 35.1 

SWA DYAA 28.37 27.77 27.27 19.83 19.12 18.77 18.47 18.39 18.50 18.34 

SWA DYCP 45.20 43.97 43.46 36.01 35.61 34.93 34.34 30.85 31.19 33.92 

1.80 As is demonstrated by the figures in this table, our supply-demand balance situation in most zones 

is secure even under a scenario in which only 50% of our leakage reduction is achieved. However, 

there is a level of supply-demand risk in our London and SWOX WRZs. As is set out in our revised 

monitoring plan, recognising these risks alongside the more recent resilience issues experienced 

in Guildford WRZ, we have identified adaptive plan measures which are available to us in the 

London, SWOX and Guildford WRZs. 

Changes made to the rdWRMP24 

1.81 We have revised our Monitoring Plan (Annex C: Monitoring Plan). Please see the ¯Adaptive Plan: 

Demand Management° section for details of changes made to our plan which mitigate the short-

term risks in our plan associated with demand management. 

 

8 Please note that, while the leakage reduction profile included in the rdWRMP24 is relatively smooth, factors 

in our WRMP forecasts mean that the supply-demand balance forecasts are not smooth. The significant 

changes in the supply-demand balance forecast are: 2029-30 (London only) sustainability reduction at 

NNRW sources, 25 Ml/d; 2032-33 move to 1 in 200-year resilience level.  
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Issue 1.5 

Request 

1.82 Thames Water should provide its project plan for the Gateway desalination plant with key 

milestones to assure of increase in deployable output to 75 Ml/d from the tested 25 Ml/d. 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 1 

1.83 Thames Water should provide a project plan for the Gateway desal plant with key milestones to 

provide assurance in the increase in DO to 75Ml/d from 25Ml/d. (related to previous 

recommendation 5). 

1.84 Thames Water should update its documentation, specifically Table 13 in Section 4, as requested 

previously in recommendation 5.2, currently the information does not accurately represent the 

capability of the desalination plant. 

Our consideration of the points raised 

1.85 We understand the concerns around the output of Gateway desalination plant and the potential 

risk to resilience in east London during a drought. We remain committed to delivering the 

improvements required at Gateway to achieve the outputs stated in our rdWRMP24.  

1.86 The Gateway desalination plant is unique within the UK and has a range of complex issues that 

are difficult to resolve. We have been open and transparent about the challenges we face at 

Gateway in the regular updates we have provided to our regulators, and we have included 

appropriate outage allowances in our plan to reflect this.   

1.87 We are undertaking a programme of maintenance and capital improvements to ensure that, by 

2031, the scheme is reliably available at 75Ml/d during drought periods.  Our current Capital 

Delivery AMP7 project is on track and will provide additional resilience at the plant.  Our focus for 

the remainder of this AMP period is to ensure a reliable 50 Ml/d output from the plant is achievable.  

A number of significant maintenance upgrades will be delivered which will improve the reliability 

and output of the existing plant.  The main components include: 

1. Improvements to the chemical dosing systems.  We are putting in place new dosing rigs, 

dosing points, and chemical delivery and storage facilities, as we have suffered repeated 

leaks at multiple points in the current dosing configuration system.  This has prevented 

the plant from ongoing running due to health and safety issues, limiting access to specific 

areas of the site to chemical suits, and required repeated repairs and maintenance to 

repair the issues. Whilst we expect the bulk of this work to be completed during AMP7 

there may be some aspects that could run into the initial part of the AMP8 period. 

2. A new chiller.  A new standby chiller unit is being installed to support the existing chiller 

during periods of high ambient temperature, and/or if the other unit breaks down.  Since 

Spring 2023 we have had a hired unit in place and the new one is due to be delivered in 

Autumn 2024.  We will continue using the hired unit as a back-up until then, with the new 

one being installed during the winter months. 

3. A new chemical clean in place (CIP) system.  This will replace the current very manually 

intensive operational process and will help extend the life of the existing Ultra-Filtration 

(UF) membranes, by allowing specialist cleaning to preserve the membranes during plant 
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shutdowns. It will allow us to use specific targeted chemicals to clean the UF membranes 

by removing contaminants and preventing fouling.  The current operation has limitations 

due to the manual handling of the UF membranes and safety issues dealing with the 

required chemicals.  Allowing for outages, we expect this work to be completed during 

the initial period of AMP8. 

1.88 As explained to the EA at our recent meeting on 13 February 2024, the Regulation 31 approved 

reverse osmosis (RO) membranes that are needed to meet the legal DWI requirement are not 

currently available to purchase.  We have the funding available to procure these membranes as 

soon as they become available.  We have been pushing, and will continue to proactively push, 

the laboratories to resolve this matter but it is not a situation that is directly within our control.  Our 

most recent engagement showed that whilst there has been some progress, as yet none of the 

laboratories have been assessed by UKAS (United Kingdom Accreditation Service) so it will still 

be many months before the membranes are available.  Our latest correspondence indicates that 

this is likely to be in 2025.  Without the approved RO membranes we are unable to operate the 

plant at 75Ml/d.  As explained to the EA in February we do, however, intend to restart the plant at 

the end of June and run it at 25Ml/d, and to test it up to 50Ml/d. 

1.89 In our PR24 business plan we have included funding of £50M for AMP8 to enable us to continue 

our programme of planned improvements at Gateway which will replace life-expired components 

and deliver the upgrades required to reliably achieve the 75 Ml/d output by 2030. We have also 

commissioned a peer review to validate our proposed scope of renewals.  A summary of the 

notional programme of works for AMP8 (subject to change based on actual performance/risk and 

the peer review of proposed scope) is: 

¶ Complete work on the new chemical clean-in-place (CIP) system for the existing 

ultrafiltration (UF) membranes (requires main building extension).  Details on the scope of 

the work, which was commenced in AMP7, are given above.  

¶ Complete work on the new bulk chemical storage and transfer systems for the CIP system 

and for the chemically enhanced backwash (CEB) of the existing UF membranes  

¶ Enhance existing chemical systems  

¶ Replace/refurbish water-cooled motor control centres (MCCs)  

¶ Replace chemical dosing lines  

¶ Install biofoul prevention  

¶ Assessment on lime hardening extension based on performance in AMP7 

1.90 Our Capital Delivery team are currently developing the scope and programme for this, and we 

will share our milestone project plan with our Regulators when it is available, which will likely be 

towards the end of 2024 as it will be informed by the work which is currently being delivered, 

together with the output of the peer review.  

1.91 We will continue to provide regular updates on Gateway as outlined in our Monitoring Plan. We 

will do this formally as part of our Annual Review and six-month update which are followed by 

Tripartite meetings with Defra, Ofwat and the Environment Agency. We will also provide updates 

as part of our drought preparedness planning and at regular meetings with the Environment 

Agency.   
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Changes made to the rdWRMP24 

1.92 We have highlighted in our Monitoring Plan (see Annex C: Monitoring Plan for exact wording) that 

we will provide project updates to the Environment Agency. 

1.93 We will replace the text which currently follows paragraphs 4.77 (bulleted list, paragraphs 4.78-

79 and other bulleted lists) with the information presented in our consideration of the issue raised, 

as above. 

1.94 We have produced a table which transparently demonstrates the WAFU contribution of the 

Gateway desalination plant and how this is represented in the WRMP Tables. This table is shown 

below and will be accompanied text (also included below), and is included after the current 

rdWRMP24 paragraph 4.80. We will make reference to this table where relevant in Section 4, 

including following Table 4-13. Table 4-13 shows the DYAA Outage Allowance values and is 

correct for the base year (2021-22), but different values for outage are included through the 

planning period; the Table below shows this transparently. 

1.95 In order to ensure full transparency, and in order to aid in the understanding of our WRMP Tables, 

the Table below shows how we have accounted for the capability and outage allowance of the 

Gateway desalination plant through the planning period. 

Table X: WAFU Contribution of Gateway Desalination Plant in rdWRMP24 

 2021-22 2022-23 to 2029-30 2030-31 onwards 

Deployable Output of 

Gateway to 

¯Deployable Output 

Before Forecast 

Changes° (7.4BL) 

100.00 100.00 100.00 

Change in DO from 

prolonged outage 

reduction (7.6BL) 

0.00 -50.00 -25.00 

Contribution of 

Gateway desalination 

plant towards outage 

allowance* 

55.29 21.74 30.29 

WAFU contribution of 

Gateway desalination 

plant 

44.71 28.26 44.71 

* Estimated ² as described in Appendix J (Outage Allowance), Outage Allowance is calculated 

using Monte Carlo analysis, and so a deterministic contribution cannot be calculated 
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Issue 1.6 

Request 

1.96 Thames Water should ensure this plant [the Gateway desalination plant] is used regularly so that 

it is ready for the next drought. We remain concerned that the plant cannot achieve the stated 75 

Ml/d and that will cause resilience issues for east London. 

Further elaboration of request given in annex, or clarification given subsequently 

1.97 No further elaboration. 

Our consideration of the points raised 

1.98 We have committed to using the plant regularly so that it is ready for the next drought.  

1.99 This year we intend to restart the site so that it is in operation at the end of June ² the time at 

which a drought would normally become obvious.  The plan is to run it at 25Ml/d and to test it up 

to 50Ml/d. We will run it for as long as is necessary. However, our water supply forecasts suggest 

that it is extremely unlikely that we will need to use Gateway this year because of the high volume 

of rain over the winter ² our key reservoirs are full, and groundwater is recharged.  

1.100 Over the next few years, as we work to improve the plant®s resilience, there will be times when 

we will need to take the plant out of service for an extended period in order to undertake 

maintenance and capital improvements. Any long-duration periods in which the plant is taken out 

of service will be risk assessed according to catchment conditions. 

1.101 Once the works are complete (i.e., 2030 onwards), we commit to testing the plant at a low level 

every year (regardless of drought conditions), in order to demonstrate operational readiness.  

Changes made to the rdWRMP24 

1.102 No changes requested as part of this request, so no changes made. 

 

Issue 1.7 

Request 

1.103 Thames Water should proactively explore all possible mitigation options for the River Thames 

flood relief scheme, including new pipelines between reservoirs, to minimise the potential impact 

of this scheme. The company should report on this work in the annual reviews of its plan, or 

sooner, if possible. 

Further elaboration of request given in annex, or clarification given subsequently 

No further elaboration. 

Our consideration of the points raised 

1.104 We recognise the importance of proactively exploring all possible mitigation options for the River 

Thames Flood relief scheme, in collaboration with the project team from the developers of the 

River Thames Scheme (RTS). This is why, as part of our efforts to understand the scheme's impact 

on our system, we have included it in our two commissioned studies. These two studies are 

focussed on: 
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1. Lower Thames Study: Better understanding the role that river levels play in abstraction 

management on the Lower Thames 

2. Abstraction Options Development: Finding and developing solutions to problems which are 

identified in study 1. 

1.105 The main goals of the two studies are to understand the problems we faced during the 2022 

drought, using this information to inform our future decision-making, and to develop robust 

solutions to ensure water can be abstracted during drought periods.  

1.106 The Lower Thames Study covers the issues mentioned in Appendix CC of the rdWRMP24, 

lessons we learned from the drought (CC.36) and the possible risks of introducing the RTS.  This 

study investigates why we could not abstract water to the licensed volume limit during the summer 

of 2022 despite the flow records at Kingston gauge consistently exceeding the Teddington Target 

Flow (TTF). We will examine the water resources available in the river's lower reaches and answer 

some of the questions raised in Section 11 of the rdWRMP24, point 11.83 - 3 related to the RTS 

and the risk of its introduction that could exacerbate the drought problems experienced in 2022.  

1.107 In the initial phase of the survey, which has now been completed, hydrological and mass balance 

assessments of the River Thames were undertaken in order to compare the 2022 drought with 

previous drought events.  

1.108 The next phase of the project, which is currently underway, aims to update and then use models 

to identify abstraction constraints associated with management of river levels, and then test the 

impact of the RTS. Use of these models will allow us to test and develop operational strategies for 

managing abstraction during normal and drought conditions. The outcomes will be shared with 

the second study, the Abstraction Options Development.  

1.109 The second study, which runs parallel with the Lower Thames Study, is the Abstraction Option 

Development. This project investigates options to address the issues identified in the Lower 

Thames Study. To streamline this process, we are working with contractors to coordinate the 

parallel workstreams. We will use the results of both studies to develop solutions.  

1.110 The Abstraction Options Development project will identify and screen options. Options 

considered in this study include new pipelines/tunnels, new abstraction points, refurbishing or 

increasing the capacity of abstraction points, making changes at pumping stations (e.g., 

introducing new or smaller pumps, or introducing variable speed drives on existing pumps), 

improving connections with water treatment works, and new digital tools to optimise operational 

efficiency. As of March 2024, the project is in stage 3, where unconstrained options are reviewed. 

Options will be screened using the updated WRMP19 methodology (see paragraphs 7.44-7.53), 

as has been the case for other WRMP24 options. The options identified may progress as Strategic 

Resource Options (SROs) or non-SROs.  
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Figure 1-1: Screening Process Overview 

1.111 We recognise the significance of reporting on this work, and will provide updates in annual reviews 

[note: see Annex G ² six-monthly reporting will be provided] of our plan, or sooner if feasible. In 

both projects, we plan workshops where different stakeholders are engaged to contribute and 

give feedback on the progress and results of the studies.  

1.112 We are committed to maintaining regular communication with all relevant stakeholders throughout 

both projects to ensure that our mitigation strategies align with their needs and concerns, and 

indeed several workshops have already been held with the Environment Agency. Our approach 

to identifying and resolving risks surrounding the Lower Thames is guided by a fundamental 

principle of collaborating with transparency. We are dedicated to finding sustainable solutions 

together, with the aim of mitigating the risks to find the best value solution to any issues or risks 

which are identified. 

River Thames Scheme Consultation 

1.113 A statutory pre-application consultation was undertaken for the RTS between January and March 

2024. In the case of developments such as the RTS, it is incumbent upon the scheme promoter 

(i.e., the Environment Agency and Surrey County Council) to ensure that negative impacts 

associated with the development of a new scheme are identified, managed and mitigated.  

1.114 As stated in our consultation response, we have been raising the risks that the scheme poses to 

our water resources since 2018 and have seen little response from the scheme promoter in 

investigating these issues until recently (2023). Whilst we are proactively exploring the risks and 

possible solutions associated with the RTS alongside other risks and issues in the Lower Thames, 

our consideration is that the RTS project team should have done more to investigate these issues 

when we initially raised them. 

1.115 Furthermore, and as stated in our consultation response, Thames Water®s right to abstract from 

the River Thames is protected under the Water Resources Act 1991. According to Section 39 of 
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the Water Resources Act 1991, a licence for abstraction should not be granted by the 

Environment Agency where it would derogate the abstraction rights of an existing licence holder, 

unless the existing licence holder consents. The augmentation flow in new channels which would 

be created as part of the RTS would limit our ability to abstract, increasing drought risk to those 

living in the London WRZ, and derogating our abstraction rights. If mitigation in the form of 

engineering intervention is identified as being required (our consideration is that it is likely that 

such mitigation will be required), then without this mitigation Thames Water would need to object 

to an abstraction licence application made in relation to the RTS, in addition to objections raised 

through the DCO process. 

1.116 As such, while the RTS would pose risks to our water resources should it go ahead, our 

consideration is that the scheme would not go ahead if these risks are not mitigated by the 

scheme promoter. We consider that unless these issues with the RTS can be overcome the 

scheme is highly unlikely to receive the necessary consents and therefore the risk to our WRMP24 

is small. 

Changes made to the rdWRMP24 

1.117 We have added the following text to the rdWRMP24 paragraph 11.359: 

1.118 We have commissioned two studies to investigate issues on the Lower Thames, including the 

River Thames Scheme. These are known as the ¯Lower Thames Study° (better understanding 

the role that river levels play in abstraction management on the Lower Thames), and ¯Abstraction 

Options Development° (Finding and developing solutions to problems which are identified in the 

Lower Thames Study). The Abstraction Options Development project will identify and screen 

options. Options considered in this study include new pipelines/tunnels, new abstraction points, 

refurbishing or increasing the capacity of abstraction points, making changes at pumping stations 

(e.g., introducing new or smaller pumps, or introducing variable speed drives on existing pumps), 

improving connections with water treatment works, and new digital tools to optimise operational 

efficiency. We will report on the progress of these projects through our Annual Review process, 

and ensure that our regulators are updated on both projects as they progress. 

 

Issue 1.8 

Request 

1.119 Thames Water should identify the impact on the supply-demand balance of the withdrawal of the 

Green Economic Recovery funding for 200,000 smart meters in the Thames Valley. The company 

should set out what actions it will take to mitigate any impact. 

Further elaboration of request given in annex, or clarification given subsequently 

1.120 No further elaboration. 

Our consideration of the points raised 

1.121 In the rdWRMP24, our Green Economic Recovery (GER) programme included 18.67 Ml/d 

demand reduction split over SWOX, Guilford, SWA, Kennet Valley and Henley WRZs, to be 

delivered in AMP7 with 7.04 Ml/d of the benefit to be realised in year 1 of AMP8.  
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1.122 The GER programme included installation of more meters than was set out in our PR19 plan, with 

meter installation targeted in our Thames Valley region, where PCC rose during and after the 

Covid-19 pandemic. 

Table 8 ² Forecast benefits of Green Economic Recovery programme 

  
Total demand 

reduction (Ml/d) 

Consumption 

reduction (Ml/d) 

Leakage reduction 

(Ml/d) 

Company 18.67 14.86 3.81 

London  0.00 0.00 0.00 

SWOX 7.93 6.31 1.62 

Guildford 1.38 1.10 0.28 

SWA 4.30 3.42 0.88 

Kennet Valley 4.60 3.66 0.94 

Henley 0.46 0.36 0.09 

1.123 Considering Ofwat®s decision not to adjust the funding conditions to reflect the impact of the 

summer 2022 drought and December 2022 freeze-thaw events on our leakage performance, we 

were left with no alternative but to stop the GER programme. The removal of the GER programme 

will negatively impact our supply-demand balance at the beginning of the planning period (Table 

8). 

1.124 We have taken, or are taking, the following actions to mitigate the impact of the removal of this 

programme on our supply demand balance: 

¶ 300,000 advanced meter install surveys and 20,000 household digs to prepare for meter 

installation have already taken place in AMP7 as preparatory work for GER meter 

installations. 

¶ 1,500 small bulk meters, 200 large bulk meters and 1,502 NHH meter replacements were 

installed before the decision to stop the GER programme was made. 

¶ In year 5, 2024/25, we plan to install 45,000 HH new smart meters and 7,700 NHH smart 

replacements in our Thames Valley WRZs by reprofiling meter installations planned in 

London WRZ. 

¶ We will continue delivery of our smart meter communication solutions in year 5 so that all 

smart meters installed are live from the point of installation. 

1.125 The change to our year 5 programme prioritises delivering meter installations in our water 

resources zones with the current lowest supply demand balance to ensure security of supply. This 

change brought forward ~1.29 Ml/d of leakage benefit from AMP8 to AMP7 due to delivering 

external new meters in Thames Valley in place of internal meter installations in London. Meter 

installations planned in London were due to be internal meters whereas meters in Thames Valley 

can be external. Internal meters have a lower leakage benefit due to the location of the meter 

(internal meters cannot be used to detect customer-side leakage). 

1.126 These mitigating actions mean that there is no significant impact on our supply demand balance 

in AMP7 and AMP8 and no impact after AMP8 (Table 9). 
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Table 9 ² Impact of changes to GER programme on supply demand balance in 2024/25 

WRZ Impact on DYAA supply demand balance in 2024/25 

London SDB reduced by -3.41 Ml/d to 60.79 Ml/d (due to movement of new meter 

installations out of London) 

SWOX SDB reduced by -1.55 Ml/d to 25.00 Ml/d (would have been reduced by -

5.66 Ml/d to 20.89 Ml/d without changes to year 5 metering programme) 

Guildford SDB reduced by -0.39 Ml/d to 19.63 Ml/d (would have been reduced by -

0.99 Ml/d to 19.04 Ml/d without changes to the year 5 metering programme) 

SWA SDB reduced by -2.81 Ml/d to 30.64 Ml/d  

Kennet  SDB reduced by -1.97 Ml/d to 42.42 Ml/d 

Henley  SDB reduced by -0.20 Ml/d to 7.84 Ml/d 

1.127 Additional to the impact on supply demand balances, there is also a predicted 0.73 l/p/d impact 

on PCC in 2024/25 and a 1.00 Ml/d impact on leakage in 2024/25. The impacts on PCC and 

leakage are mitigated by delivery of the GER meter installations in AMP8. 

1.128 We will reprofile our AMP8 and AMP9 meter installations to incorporate the forecast meter 

installations not delivered in AMP7 and the meter installs originally in the GER scope including 

insight gained from meter installation surveys and reflect these changes in our final WRMP24 and 

PR24 tables. 

Changes made to the rdWRMP24 

1.129 We will update our data tables to reflect the change in meter installation profiles due to stopping 

GER in AMP7 (see issue 1.11), alongside other changes (e.g., response to 1.2). 

1.130 As per our response to Issue 1.1 and 1.2, we have updated the Section entitled ¯Baseline Demand 

Management° within WRMP24 Section 3 (in rdWRMP24 this section included paragraphs 3.139-

3.143, and Tables 3-18 ² 3-20). The information in the ¯Baseline Demand Management° section 

will be deleted and replaced with information set out in response to this issue, issue 1.1, and issue 

1.2.  

1.131 Please note that updating our AMP7 demand management programme will mean that some 

charts/figures in Section 3 (Demand forecast) and Section 6 (Supply-demand balance), for 

example the baseline demand forecast for each WRZ (rdWRMP24 Figures 3-37 and 3-38) and 

the baseline supply-demand balance (e.g., rdWRMP24 Figure 6-26 for the London WRZ), will be 

very slightly misaligned with figures presented in our WRMP tables. Our consideration is that these 

changes are immaterial and so we will work to update these figures for the final WRMP24 but 

have not updated them for this submission.  

Changes to Baseline Demand Management sub-section within rdWRMP24 Section 3 

1.132 This text will be added in the ¯Baseline Demand Management° section, following the current 

rdWRMP24 paragraph 3.143 
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Green Economic Recovery.  

1.133 In our rdWRMP24 we included a programme of meter installations known as the Green Economic 

Recovery scheme, along with resultant customer-side leakage fixes and water efficiency activities. 

Funding for this scheme was made contingent on hitting our leakage targets. In light of Ofwat®s 

decision not to adjust the funding conditions to reflect the impact of the summer 2022 drought 

and December 2022 freeze-thaw events on our leakage performance, we were left with no 

alternative but to stop the GER programme. The removal of the GER programme will negatively 

impact our supply-demand balance at the beginning of the planning period. 

1.134 We have taken, or are taking, the following actions to mitigate the impact of the removal of this 

programme on our supply demand balance:  

¶ 300,000 advanced meter install surveys and 20,000 household digs to prepare for meter 

installation have already taken place in AMP7 as preparatory work for GER meter installations. 

¶ 1,500 small bulk meters, 200 large bulk meters and 1,502 NHH meter replacements were 

installed before the decision to stop the GER programme was made. 

¶ In year 5, 2024/25, we plan to install 45,000 HH new smart meters and 7,700 NHH smart 

replacements in our Thames Valley WRZs by reprofiling meter installations planned in London 

WRZ. 

¶ We will continue delivery of our smart meter communication solutions in year 5 so that all 

smart meters installed are live from the point of installation. 

1.135 These mitigating actions mean that there is no significant impact on our supply demand balance. 

WRZ Impact on DYAA supply demand balance in 2024/25 

London SDB reduced by -3.41 Ml/d to 60.79 Ml/d (due to movement of new meter 

installations out of London) 

SWOX SDB reduced by -1.55 Ml/d to 25.00 Ml/d (would have been reduced by -

5.66 Ml/d to 20.89 Ml/d without changes to year 5 metering programme) 

Guildford SDB reduced by -0.39 Ml/d to 19.63 Ml/d (would have been reduced by -

0.99 Ml/d to 19.04 Ml/d without changes to the year 5 metering programme) 

SWA SDB reduced by -2.81 Ml/d to 30.64 Ml/d  

Kennet  SDB reduced by -1.97 Ml/d to 42.42 Ml/d 

Henley  SDB reduced by -0.20 Ml/d to 7.84 Ml/d 

Table X ² Impact of changes to GER programme on supply demand balance in 2024/25 

1.136 Additional to the impact on supply demand balances, there is also a predicted 0.73 l/p/d impact 

on PCC in 2024/25 and a 1.00 Ml/d impact on leakage in 2024/25. The impacts on PCC and 

leakage are mitigated by delivery of the GER meter installations in AMP8. 

1.137 Additional to changes made in rdWRMP24 Section 3, changes will be required in Section 8 and 

Section 11 of our rdWRMP24.  

1.138 Changes in Section 8 will be to: 
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¶ Either update existing tables detailing the benefits and costs of our PMP programme 

(Tables 8-9 and 8-10), SHV programme (Tables 8-23 and 8-24) and CSL programmes 

(Table 8-44), or include a new table which lists out the costs and benefits of activities 

which will be undertaken to ̄ catch up° with the previously planned GER programme.  

1.139 Changes in Section 11 will be to: 

¶ Amend numbers and figures as required to ensure alignment with the WRMP Tables e.g., 

Figure 11-4 (Household meter penetration), Table 11-1 (Preferred plan, demand 

management programme).  

¶ Delete the current paragraph rdWRMP 11.40 

 

Issue 1.9 

Request 

1.140 Thames Water should update and resubmit its WRMP24 planning tables to the Environment 

Agency, to include impacts of the Green Economic Recovery funding change, and any mitigating 

actions from the company, into the baseline tables of each water resource zone. If the impact 

results in supply-demand deficit at water resource zone level the company must describe options 

to bring the zone(s) back in balance. The company should include a narrative on the impact to 

supply-demand balance, and any resulting change to its AMP8 metering strategy, in the plan®s 

text. 

Further elaboration of request given in annex, or clarification given subsequently 

1.141 No further elaboration. 

Our consideration of the points raised 

1.142 As described in response to Issue 1.8, the removal of the GER programme does not result in any 

deficits in any of our WRZs.  

1.143 We will revise our tables to account for this change, as requested.   

Changes made to the rdWRMP24 

1.144 As agreed with the Environment Agency, we will submit revised WRMP Tables at the time of final 

WRMP submission.  

1.145 Narrative regarding supply-demand balance change given in response to Issue 1.8. 

 

Issue 1.10 

Request 

1.146 PCC Reduction plan for first five years of the plan is unambitious. 

Further elaboration of request given in annex, or clarification given subsequently 

1.147 No further elaboration is given. 
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Our consideration of the points raised 

1.148 We do not consider this statement to be balanced or justified and we have explained in the 

following paragraphs why we consider our programme to be ambitious. As shown in Table 10 our 

2029/30 forecast PCC of 138 l/p/d is comparable with other companies and in line with the 

Government®s EIP target to achieve 110 l/p/d by 2050.  The statement does not recognise that in 

a national geographical context PCC is recognised as being higher in the South East.   

Table 10 ² PCC reduction in AMP8 (l/p/d), from rdWRMP24 

Water Company 2024-25 2029-30 

Yorkshire Water 128 122 

Severn Trent Water 130 123 

Anglian Water 134 126 

Cambridge Water 133 126 

South Staffordshire Water 138 129 

United Utilities 136 130 

South East Water 141 131 

Southern Water 139 132 

Wessex Water 144 134 

Northumbrian Water 151 136 

Thames Water 143 138 

Essex and Suffolk Water 153 138 

SES Water 148 139 

Affinity Water 145 140 

Bristol Water 153 140 

South West Water 151 142 

Portsmouth Water 163 147 

1.149 Thames Water has already completed nearly nine years of smart meter rollout activity, significantly 

ahead of the rest of the water sector.  The demand reduction volumes calculated from AMP8 

smart metering and water efficiency activities are evidence-based and build upon these delivered 

activities.  Other companies beginning to install smart meters may have different assumptions 

around the demand reduction their metering programmes will deliver, and this may go some way 

to explaining their larger PCC reductions. This does not reflect a lack of ambition by Thames 

Water but rather reflects that our plan is built on realistic and robust demand reduction data 

gained from our established programmes.  

1.150 The demand reduction volumes calculated for our AMP8 programme are generated from actual 

smart meter datasets and analysis, as well as measured savings from the long standing and 

award-winning Smart Home Visits (SHV) and wastage fix programmes.   

1.151 Our programme for AMP8 includes over 900k smart meter installations on household properties 

which will be supported by the sector®s largest water efficiency programme of targeted water 

efficiency visits and digital engagement on high usage and continuous flow households. This 

programme of household smart meter installations is significantly larger that our AMP6 and AMP7 

programmes and focuses on smart metering remaining available and meterable properties, and 
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using smart meter data to target water savings opportunities, using activities within water 

company control.   

1.152 Our demand reduction volumes have been accurately calculated using bottom-up water savings 

values, all generated from real-life demand reduction values measured through smart meter data 

and on-site visits.  Differences in water savings per household property are driven by the split of 

meter installation location (internal vs external) and remaining housing stock yet to be smart 

metered (new vs replacement).  These housing stock and meter location splits are incorporated 

in our total demand reduction projections, which will part influence the overall PCC % reduction 

calculations. 

1.153 All our supporting household demand reduction activity in AMP8 will be data-driven, using smart 

meter consumption data to deliver targeted and effective water savings across all London and 

Thames Valley water resource zones. 

1.154 For any assessment of proposed AMP8 demand reduction activities, we recommend that Ml/d of 

demand reduction is a more appropriate metric, and regulatory evaluation of demand reduction 

effort should not focus on PCC reduction alone.  The volume of Ml/d reduction should be 

assessed, taking into account the scale of smart metering and water efficiency activity that is 

reasonably available through water company led activities. 

1.155 The PCC reduction values are a calculation output influenced by multiple data inputs, including 

population growth forecasts, occupancy estimations, housing stock data and Ml/d reductions 

from both wholesaler-led interventions and external policy/regulation factors.  The specific PCC % 

reduction value should not be interpreted as a direct measure of the scale of household Ml/d 

reduction volumes and efforts proposed from water company-led interventions and influences.   

1.156 A significant proportion of the demand reduction volumes required to achieve greater PCC 

reduction will be reliant on external non-water company actions and policy/regulation 

changes.  Companies have had to include these potential external contributors within their WRMP 

and PR24 plans, contributing to the long-term PCC target trajectory.  Unfortunately, these 

external policy and regulation levers are unlikely to be contributing significant demand reduction 

in the 2025-30 period.  These factors, which are not in water company control, need to be 

considered when assessing overall progress against projected PCC % reduction trajectories.  

Changes made to the rdWRMP24 

1.157 We have not made changes to the rdWRMP24 as a result of this comment, as our consideration 

is that we have provided sufficient explanation to demonstrate the ambition of our demand 

management programme. 
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Issue 2: Fully justify the selection of Teddington as best value, properly 

reflect current uncertainties around viability and progress development of 

Beckton water recycling scheme as a potential alternative should it be 

required. 

2.1 Thames Water®s revised draft plan does not reflect the environmental impacts of the Teddington 

option. The company has not fully addressed EA concerns, and mitigation measures need to be 

agreed. The company should review the viability of the Teddington option as it progresses its 

detailed investigations into mitigation and work on its priority actions through RAPID®s gated 

process. The company should also address the priority actions for the Beckton water recycling 

scheme to ensure this option is available if the mitigation proposed for the Teddington option does 

not sufficiently protect the environment. The plan should be updated to show the risks and actions 

surrounding the Teddington option.   

2.2 Thames Water should fully justify the selection of Teddington as best value. The scheme is 

substantially cheaper than the alternative of Beckton water recycling, but it is not clear if it is best 

value option in the long-term. The lack of flexibility of the scheme to be increased in the future 

may risk it becoming a stranded asset. The company should clearly demonstrate how it has used 

the best value metric scores in its decision making to select the best value plan and identify if this 

option would still be selected should the costs weighting be suspended. 

Issue 2.1 

Request 

2.3 Thames Water®s revised draft plan does not reflect the environmental impacts of the Teddington 

option. The company has not fully addressed EA concerns, and mitigation measures need to be 

agreed. The company should review the viability of the Teddington option as it progresses its 

detailed investigations into mitigation and work on its priority actions through RAPID®s gated 

process. The plan should be updated to show the risks and actions surrounding the Teddington 

option. 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 2 

2.4 Thames Water should ensure it updates the plan to reflect that the environmental impacts are not 

fully addressed through mitigation yet for its Teddington option. It needs to change the narrative 

for the final WRMP24 to reflect this. 

2.5 Thames Water should continue working on priority actions with the EA to ensure the environment 

is protected. 

2.6 Thames Water should review the viability of the Teddington option as it progresses the detailed 

investigations into mitigation and work on its priority actions through RAPID®s gated process. 

2.7 Thames Water should ensure work on Beckton as an alternative option is progressed at pace 

through the priority actions of the Gated process to bring it to the same level of understanding as 

the preferred option. 
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2.8 Thames Water should update the plan to show the risks and actions surrounding the Teddington 

option. 

Further clarification  

2.9 It has been clarified that Thames Water should acknowledge that environmental concerns raised 

by the Environment Agency have not been fully addressed and that environmental issues may 

present a risk to the consenting process. 

2.10 It has been clarified that Thames Water does not need to confirm and agree mitigation measures 

with the Environment Agency in order for the WRMP to be approved but should acknowledge in 

its plan that mitigation measures need to be approved in the future. 

Our consideration of the points raised 

2.11 We acknowledge that conversations regarding the environmental feasibility of the Teddington 

scheme are still ongoing and that mitigation measures will need to be agreed as the scheme 

moves into the DCO process.  

Changes made to the rdWRMP24 

2.12 The following text will be included in WRMP Section 11, within the ¯Risk: Obtaining Planning 

Consent° section, after the current rdWRMP24 paragraph 11.332: 

2.13 The Environment Agency has raised concerns regarding certain aspects of the environmental 

feasibility of the Teddington DRA scheme, particularly in relation to potential fisheries impacts 

from temperature and velocity changes. While our consideration is that these concerns will be 

able to be overcome, they have not yet been fully addressed, and as such present some risk 

within the consenting process. It will be for the Planning Inspectorate and Secretary of State to 

examine the evidence in our application and make a decision on whether to grant or refuse 

development consent. Further environmental feasibility issues may be identified as the scheme 

progresses into the DCO process and as such, as with any consenting application, there is a risk 

that the scheme may not be able to proceed. In relation to mitigation measures, while 

environmental assessments which have been undertaken have concluded that, with best practice 

mitigation measures, environmental concerns should be surmountable, as is normal for a scheme 

at this stage in development, detailed mitigation measures have not yet been agreed. While this 

is usual for the strategic planning stage of the WRMP, this nonetheless presents a risk which must 

be acknowledged. We will continue to review the viability of the Teddington option as we progress 

more detailed investigations into mitigation measures and will continue to work on actions raised 

through RAPID®s gated process. 

 

Issue 2.2 

Request 

2.14 The company should also address the priority actions for the Beckton water recycling scheme to 

ensure this option is available if the mitigation proposed for the Teddington option does not 

sufficiently protect the environment. 
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Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 2 

2.15 Thames Water should ensure work on Beckton as an alternative option is progressed at pace 

through the priority actions of the Gated process to bring it to the same level of understanding as 

the preferred option.   

Our consideration of the points raised 

2.16 We are progressing the Teddington DRA, and water recycling schemes at Beckton and Mogden 

as part of the Strategic Regional Options process overseen by RAPID. This gated assessment 

process will ensure that all options remain available and developed at a suitable pace should an 

alternative for the current preferred option (Teddington DRA) be required. 

Changes made to the rdWRMP24 

2.17 We will add the following text to Section 11 of our WRMP. This will be in the paragraph 11.358 of 

the rdWRMP24: 

2.18 We will continue to progress the development of the Beckton and Mogden Water Recycling 

Schemes as part of the Strategic Resource Options process overseen by RAPID. This gated 

assessment process will ensure that all options remain available and are developed at a suitable 

pace should an alternative for the current preferred option (Teddington DRA) be required. 

 

Issue 2.3 

Request 

2.19 Thames Water should fully justify the selection of Teddington as best value. The scheme is 

substantially cheaper than the alternative of Beckton water recycling, but it is not clear if it is best 

value option in the long-term. The lack of flexibility of the scheme to be increased in the future 

may risk it becoming a stranded asset.  

2.20 The company should clearly demonstrate how it has used the best value metric scores in its 

decision making to select the best value plan and identify if this option [Teddington DRA] would 

still be selected should the costs weighting be suspended. 

Further elaboration of request given in annex, or clarification given subsequently 

2.21 The Environment Agency have given further clarification relating to the suspension of cost 

weighting. It was clarified that more detail should be provided on the sensitivity of the decision 

making to the cost aspect of best value planning, rather than identifying whether the Teddington 

DRA would be selected if the consideration of costs were disregarded entirely. 

Our consideration of the points raised 

2.22 We recognise the need to justify the selection of the Teddington DRA scheme as Best Value.  

2.23 Best value plans are those that take account of a wider range of factors over the longer-term 

other than just cost (Section 10, paragraph 10.35). In Stage 2 of our Best Value Planning 

approach (Section 10, paragraphs 10.65-10.78) we set out that we will consider potential 

programmes against a set of objectives and criteria represented by cost, environmental and social 
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and resilience metrics. We consider each of these in our assessment and do not support 

suspending any of them as it would be against the principles of best value planning and contrary 

to the Water Resources Planning Guideline e.g. ¯A best value plan is one that considers factors 

alongside economic cost°. However, following the clarification on that we should consider the 

sensitivity of our decision-making to cost, we return later to the question of cost sensitivity and 

weighting after this summary. 

Existing Programme Appraisal Narrative 

2.24 We consider that the programme appraisal modelling, as presented within Section 10 of the 

revised draft WRMP does allow for assessment of the relative position of Teddington against its 

alternatives from a cost and a wider best value perspective. Cost and best value metrics are 

published alongside each run in Section 10 and in full across all pathways in Appendix X. 

2.25 Section 10, Figure 10-15 provides a summary position. This shows the cost vs BVP aggregate 

metric plot for the key model runs discussed in pages before it, including the least cost and overall 

best value plans and a range of specific sensitivity tests including a) removing Teddington DRA 

and b) replacing it with Beckton Recycling at different sizes. It indicates that both against cost 

and against aggregated BVP metrics, removal of Teddington DRA would result in a lower 

performing programme. 

2.26 Further information on the aggregation of BVP metrics is provided as part of our response to Issue 

8. 

Teddington DRA as a Best Value Solution 

2.27 From a modelling perspective there is a very strong signal that Teddington DRA is part of the best 

value solution, with the scheme chosen in greater than 90% of the model runs. As a direct river 

abstraction, it performs well against alternatives such as Beckton and Mogden Recycling because 

it requires a less intensive treatment process, reducing capital and operating costs and carbon 

emissions. 

2.28 It would require a significant change in option scope for another water recycling scheme to 

become the preferred option over Teddington DRA. This change could be driven by substantial 

improvement in environmental performance of the wastewater recycling alternatives, a step 

change in the forecast demand for water or supply capability, or a change in drought resilience 

policy.  

2.29 We do not agree that scheme flexibility is linked to the chances of an option becoming a stranded 

asset. With a complex supply demand problem, programme-level flexibility is more important than 

option-level flexibility and it is equally possible to provide programme flexibility by using fixed 

output schemes as it is from developing modular assets. Both types of option may be selected by 

the Investment Model. 

Comparing Teddington DRA to Alternatives 

2.30 Our consideration is that programme-level comparisons are most instructive in identifying the 

Best Value Plan, with complexities such as option utilisation and scheduling meaning that an 

¯Option A vs Option B° comparison is not often meaningful. However, in the case of the 

Teddington DRA scheme, the costs and impacts of the alternative schemes of Mogden Recycling 

and Beckton Recycling can easily be compared with the Teddington DRA scheme as the options 
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would all provide water only to the London WRZ and can all be delivered on a similar timeline. 

Table 11 provides a comparison of the costs, carbon emissions, and other best value metrics for 

the Teddington DRA and alternative schemes.  

Table 11 ² Costs, carbon emissions and Best Value metrics for London Water Recycling options 

Factor Teddington 

DRA 

Beckton 50 Beckton 

100 

 

Mogden 50 Mogden 

100 

 

DO Benefit (Ml/d) 67 46 89 46 89 

Capex (£m) 237 798 913 510 624 

Fixed Opex (£m/yr) 0.59 2.89 3.65 2.6 3.81 

Variable Opex (£/Ml) 166 527 508 578 530 

AIC (Max flow, p/m3) 51 226 144 133 97 

AIC (Min flow, p/m3) 63 190 142 184 158 

Carbon emissions 

(whole life, tCO2e) 
242,000 588,000 688.000 560,000 1,028,000 

SEA benefit 18 19 19 10 18 

SEA disbenefit -15 -26 -26 -26 -26 

Natural Capital 

(£2022/yr) 
485,268 40,833 40,833 1,082,155 1,082,155 

Biodiversity Net Gain 

(Units post-mitigation) 
2.37 7.92 7.92 14.9 14.9 

Customer Pref. 1.12 1.15 1.15 1,15 1.15 

Reliability 10.71 9.57 9.57 8.71 8.71 

Adaptability 2 1 1 1 1 

Evolvability 6 7 7 6 6 

Sources: LWR SRO Gate 2 Report Table 6-1, 8-1 and 8-2 (Costs), WRMP supplementary info: Options metrics overview 

2.31 The above confirms that DRA is preferable to alternatives on the ground of cost and carbon which 

can be traced back to the treatment type and the lengths of the conveyance elements which form 

each option®s scope. The differences in the other BVP metrics are not substantial. Given the 

minimal differences between the BVP metrics for the Teddington DRA and its alternatives, the 

difference in cost and carbon emissions becomes the deciding factor in the option selection 

decision. 

Solution sensitivity to cost and weighting 

2.32 In the investment model, there is no weighting system applied to the metrics. The model is always 

running to find a solution that meets the constraints at the least cost. The difference in the BVP 
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runs is that there are additional constraints applied to ensure that differing levels of BVP metric 

uplift are achieved. 

2.33 Since the publication of the rdWRMP we have carried out further sensitivity analysis to explore 

the tipping point between programmes that choose Teddington DRA and alternatives. This 

supplements the existing sensitivity tests carried out removing Teddington from the options list 

and forcing in alternative options to the programme. 

2.34 We have incrementally increased the cost of the DRA scheme by increasing the Optimism Bias 

by 10, 20, 50, 100 and 200% (Table 12). 

Table 12 ² Teddington DRA sensitivity run outputs 

OB uplift (%) £m uplift Outcome 

0 - Teddington DRA 

10 +7 Teddington DRA 

20 +14 Teddington DRA 

50 +34 Teddington DRA 

100 +68 Teddington DRA 

200 +136 
Multiple GW options and transfers from SES (as per the No 

DRA sensitivity test) 

2.35 This suggests the cost tipping point for the DRA scheme is between £68m-136m. As set out in 

Section 10, Stage 5, we consider that the alternative of multiple GW schemes and transfers from 

SES is high risk, because the transfers are predicated on water being available following their 

demand management programmes. As such, we have undertaken further sensitivity runs in which 

some options are excluded until 2040, in order to derive a plan with a strategic alternative to 

Teddington (Table 13). 

Table 13 ² Teddington DRA further sensitivity run outputs 

OB uplift (%) £m uplift Outcome (2030s option for 1 in 200-year resilience) 

0 - Teddington DRA 

200 136 Teddington DRA 

300 204 Teddington DRA 

400 272 Teddington DRA 

500 340 Teddington DRA 

600 408 Teddington DRA 

700 476 Beckton Recycling 50 Ml/d 

2.36 This suggests that the cost tipping point from the DRA scheme to a different water recycling 

scheme is an uplift of £408-476m.  
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Changes made to the rdWRMP24 

2.37 Additional text will be added to Section 10 Stage 5: Sensitivity testing (under the ­Other options 

Teddington DRA, GUC and Beckton Recycling® subheading) to emphasize the Best Value as well 

as cost position of Teddington vs alternatives, including the Tables above. The results of these 

model runs will be included in WRMP24 Appendix X. 

2.38 Further information on the aggregation of BVP aggregate metric is provided in answer to Issue 8.  
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Issue 3: Ensure transfers of water are aligned 

3.1 The company should ensure accurate alignment of the transfers with its neighbours and New 

Appointments and Variations (NAVs). Thames Water®s water resources management plan tables 

are missing the Cockfosters (5Ml/d) and Perivale (10Ml/d) exports from its London resource zone 

to Affinity Water. There is also a discrepancy in a transfer between Thames Water and Essex and 

Suffolk Water in the tables.  

3.2 The company also does not represent the bulk transfers to its New Appointments and Variations 

(NAVs) accurately. If it did it would potentially lead to a deficit in the London water resource zone 

for several years in the 2030s and beyond 2049. The company must ensure it is aligned with its 

NAVs and describe each transfer to a NAV in its plan and the contractual volumes should be set 

out in the planning tables. Thames Water should also ensure properties and populations served 

by NAVS are not included within the forecasts in the company plan going forward. This is to 

prevent double counting of demand components and also overstating supply. The company 

should work with the NAV companies to ensure alignment of assumptions e.g. number of sites, 

population, property and contractual volumes.   

3.3 We do not expect incumbents to forecast beyond the appointed sites set out in the NAV WRMPs 

i.e. new sites will be awarded but the incumbent will not know when and to which NAV. The 

company should use the WRMP cycle to update the figures and adjust forecasts accordingly. 

Issue 3.1 

Request 

3.4 Thames Water®s water resources management plan tables are missing the Cockfosters (5Ml/d) 

and Perivale (10Ml/d) exports from its London resource zone to Affinity Water. There is also a 

discrepancy in a transfer between Thames Water and Essex and Suffolk Water in the tables. 

Further elaboration of request given in annex, or clarification given subsequently 

3.5 We have obtained copies of the WRMP Tables for Affinity Water and Essex & Suffolk Water, and 

have jointly authored notes on the representation of transfers in our rdWRMP24s.  

Our consideration of the points raised 

3.6 We acknowledge that there was misalignment in the way that transfers were presented in WRMP 

Table 1. There was, however, alignment in the representation within WRMP Table 3 (supply-

demand balance). 

3.7 As a result of this request, we have jointly drafted notes regarding the representation of transfers 

between Thames Water and Essex & Suffolk Water (Annex A: Thames Water to Essex & Suffolk 

Water ² Joint Note on Representation in WRMP Tables), and Thames Water and Affinity Water 

(Annex B: Thames Water to Affinity Water ² Joint Note on Representation in WRMP Tables).  

Changes made to the rdWRMP24 

3.8 In the joint notes referenced above, we have highlighted changes made to our WRMP Table 1 

(licences and transfers). We will publish these notes in an Annex at the end of Section 4 of our 

WRMP. 
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Issue 3.2 

Request 

3.9 The company also does not represent the bulk transfers to its New Appointments and Variations 

(NAVS) accurately. If it did it would potentially lead to a deficit in the London water resource zone 

for several years in the 2030s and beyond 2049. The company must ensure it is aligned with its 

NAVs and describe each transfer to a NAV in its plan and the contractual volumes should be set 

out in the planning tables. Thames Water should also ensure properties and populations served 

by NAVs are not included within the forecasts in the company plan going forward.  

3.10 The company should work with the NAV companies to ensure alignment of assumptions e.g. 

number of sites, population, property and contractual volumes. 

Further elaboration of request given in annex, or clarification given subsequently 

3.11 We have discussed this issue with WRSE, the Environment Agency and the NAV suppliers who 

import water from us. 

3.12 The Environment Agency has confirmed that the use of contractual volumes as the export from 

suppliers is the default position. Where contractual volumes may not be required due to 

insufficient NAV growth, particularly early in the plan, the EA are willing for incumbents to work 

with the NAVs to agree a realistic profile in place of the contractual amount. Should companies 

wish to pursue this approach they should agree a revised export with their NAVs that will form the 

WAFU within the NAV tables and ensure that population / properties are accounted for within the 

NAV plan, not the incumbent®s. Alignment between the tables must be ensured. We are looking 

to review and update the guidance around the inclusion of NAVs for WRMP29. 

3.13 Actions the EA are requesting Thames Water to undertake to resolve this issue within the 

fWRMP24 tables are as follows: 

¶ Amend Table 1g as follows: 

- Include separate export lines to each supplier from each WRZ 

- Amend DYAA, DYCP and Annual Limit fields to the contractual value (or other 

export value as agreed with the NAVs. 

¶ Amend Table 3 as follows: 

- Remove population and properties associated with NAVs 

- Amend row 5BL (Potable Water exported) to include the contractual export (or 

other export value as agreed with the NAV).  

- Ensure that water is removed from the WRZ demand forecast to account for the 

forecast growth in DI in NAV areas to ensure double counting is avoided. 

Our consideration of the points raised 

3.14 We accept that there is inconsistency in how demand for water from NAVs is reported. 

3.15 The inconsistency is due to the NAVs reporting their full contractual volumes as an import, 

whereas we had included delivered volumes in the base year as the import and then allowed for 

NAV growth (volumetric and demographic) within our demand forecast (with the demand forecast 

covering the wholesale supply area, rather than the retail supply area). 
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3.16 However, the impact of this inconsistency is not material to the plan or any decision making 

required upon it as the change can be covered by predicted surpluses and headroom allowances. 

3.17 We are grateful to the Environment Agency for responding to our request for clarification and their 

input to the discussions that followed.  

3.18 We will change our WRMP Tables (Table 1g) to reflect the contractual volumes to NAVs and add 

explanatory notes.  

3.19 We consider that stating contractual volumes as the potable export value for NAVs is unrealistic, 

as the NAVs (unlike the incumbent water companies who export the treated water) are unable to 

use their full contracted amounts immediately. The NAV areas are in development and ­built out® 

over time, so demand grows gradually. Indeed, none of the NAVs are forecasting that demand 

reaches their full contracted availability. 

3.20 Nevertheless, given the low materiality to the plan in this planning round and the limited time in 

which to formally agree a more realistic position with our NAVs we will follow the default position 

for WRMP24 and contribute to guideline improvements for WRMP29,  

3.21 As such we have agreed to reflect the export to NAVs in Table 3 as being equal to their contracted 

volumes. The increase in export will be netted off through with removing NAV growth from our 

demand components (volumetric and demographic) and reductions to target headroom. 

Changes made to the rdWRMP24 

3.22 Updates to WRMP Tables: Table 1 to include contractually agreed maximum and include 

explanatory notes. Table 3 to be updated to reflect contractual volumes as the bulk export, with 

the NAV growth removed from our forecast demand components and Target Headroom edited. 

3.23 Updates to WRMP Main Report Section 3 (Demand Forecast), 4 (Supply) and 6 (Uncertainty and 

Baseline Supply-Demand Balance) to reflect the aligned position. 



Water Resources Management Plan 2024 

Statement of Response - Appendix ² Defra Request for Further Information 

Version 3 October 2024 

 

43 

Issue 4: Account for likely constraints on groundwater options 

4.1 Thames Water has two small groundwater options; Moulsford (delivering 2 Ml/d in 2032/33 and 

Woods Farm (delivering 2.4 Ml/d in 2073/74). There could be a risk of deterioration from these 

schemes and therefore they are unlikely to provide as much water as the company is assuming. 

While these options are small, Moulsford provides water in the early part of the plan and therefore 

makes a contribution to the supply-demand balance. The company should make the relevant 

assessments and consider whether any further action is needed to maintain the supply-demand 

balance and avoid the risk of deterioration.  

4.2 Thames Water should also complete the Level 2 Water Framework Directive assessment for the 

Confined Chalk North London scheme by including the assessment for the Mid Chilterns Chalk 

water body. The latest abstraction policies for the confined London Basin Chalk Aquifer are 

detailed in the Environment Agency's 2022 London Basin Chalk Aquifer Management report. 

Issue 4.1 

Request 

4.3 Thames Water has two small groundwater options; Moulsford (delivering 2 Ml/d in 2032/33 and 

Woods Farm (delivering 2.4 Ml/d in 2073/74). There could be a risk of deterioration from these 

schemes and therefore they are unlikely to provide as much water as the company is assuming. 

While these options are small, Moulsford provides water in the early part of the plan and therefore 

makes a contribution to the supply-demand balance. The company should make the relevant 

assessments and consider whether any further action is needed to maintain the supply-demand 

balance and avoid the risk of deterioration. 

Further elaboration of request given in annex, or clarification given subsequently 

4.4 The two sites of concern are Moulsford and Woods Farm. Both are considered at risk of causing 

water body deterioration. They will also both be subject to EA Thames Area®s licensing strategy if 

there is continuity with surface water, or if they are to abstract from a failing or at risk groundwater 

body. This means that the sources may need Hand off Flow conditions, and thus reduced yield 

over certain periods of the year. The hand off flow conditions have not been discussed in the 

WRMP. Thames Water will additionally need to consider the risk of deterioration posed by the 

Moulsford licence as a new option in combination with existing abstractions in the same water 

body. Thames Water should propose and agree investigations on no deterioration and hands off 

flow conditions with EA Thames Area Office for the above sources.  

4.5 Additional notes for Woods Farm: This is a source at risk of causing deterioration. It was originally 

intended to be included in the grouped AMP7 investigation considering risk of deterioration on 

the Thames. The source was not investigated as part of this investigation, as water returned 

upstream was considered to mitigate the abstraction impact. However, network constraints 

meant that this was not feasible, and therefore any source growth may continue to pose a 

deterioration risk. Appropriate assessments are required for Woods Farm to ascertain any risk of 

deterioration from source uplift or growth.   

4.6 Thames Water should confirm what no deterioration investigation is planned for Woods Farm in 

AMP8, as there was a question about double-counting of funding for the investigation, between 
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AMP8 deterioration investigation and WRMP/source development funding. The information in 

your fWRMP24 and PR24 Business Plan should be fully aligned.  

Our consideration of the points raised 

4.7 We have initiated the necessary modelling work to investigate the potential risks of water body 

deterioration from the Moulsford and Woods Farm schemes. Due to the locations of these 

schemes and the water bodies which may be impacted, this work will involve use of the Middle 

Thames Regional Groundwater Model. Due to the complexity of this model and availability of 

specialist modelling resources, the finalised results are not currently available. Findings from this 

work will be incorporated into WRMP24 alongside updated WFD assessments for Moulsford and 

Woods Farm. We will communicate results from this modelling to colleagues at the Environment 

Agency as soon as they are available.  

4.8 While this modelling work is clearly important in providing a quantitative assessment of the 

impacts of these schemes, here we provide a qualitative view of the scheme impacts, which 

demonstrates that the schemes are unlikely to pose a risk of deterioration and are expected to 

yield the projected amount of water.   

4.9 An AMP8 WINEP no deterioration investigation is planned for the Woods Farm source. We 

recognise that there is some overlap in the scope of the WINEP investigation and the work which 

would be undertaken in ensuring that the proposed scheme is feasible. Following the conclusion 

of investigations to confirm the feasibility of the Woods Farm WRMP scheme, we will confirm with 

the Environment Agency the remaining scope of an AMP8 WINEP investigation. Our expectation 

is that such an investigation would involve significantly more detail. Our WRMP does not set out 

the funding requirements for our WINEP programme.   

Moulsford  

4.10 The Moulsford groundwater scheme would involve the construction of new boreholes. This water 

would be abstracted, transferred to the Cleeve WTW, where it would be treated, and put into 

supply.  

4.11 The WFD assessment has identified further work as being required to fully assess the impact of 

this scheme on the following waterbodies: ¯The Thames Wallingford to Caversham° (surface 

water body) and ¯Berkshire Downs Chalk° (groundwater body). The concern raised in the WFD 

assessment is that new abstraction at Moulsford would reduce flow in the Thames, and would 

negatively impact the water balance of the groundwater body (reducing outflows into dependent 

surface water bodies).  

4.12 Regarding deterioration of the surface water body, our consideration is that the inclusion of an 

¯upstream Use° condition on the licence for the Moulsford source (see Figure 4-1) would ensure 

that no risk of deterioration would be posed for the River Thames. A similar licence condition exists 

for the Gatehampton groundwater source. The licence condition would require that water 

abstracted from Moulsford would be transferred into the GATOX water transfer main. Transfer via 

this main would mean that water abstracted at Moulsford would be used in locations where water 

would be returned to the River Thames and its tributaries (via sewage treatment works) upstream 

of the abstraction location, making the abstraction effectively non-consumptive. Given the net-

neutral impact on flows at Moulsford, we would therefore anticipate no deterioration of the quantity 

of water in the River Thames.  
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Figure 4-1: Schematic View of Moulsford groundwater source 

4.13 Regarding deterioration of the groundwater body, the Berkshire Downs Chalk Groundwater Body 

is very large, stretching from west of Marlborough to Reading and covering an area of nearly 1000 

km2. An abstraction of 2 Ml/d from such a large water body would cause only a negligible change 

in the overall water balance. Our expectation is that the use of the Middle Thames Groundwater 

Model will demonstrate negligible change in outflows from the water body. Furthermore, we note 

that the planned licence reductions at Bradfield (1.64 Ml/d, 2030), Pangbourne (5 Ml/d, 2035), 

Marlborough (2.48 Ml/d, 2040), Clatford (1.24 Ml/d, 2040) will all improve the water balance in 

this water body.  

4.14 While modelling is needed to provide a quantitative assessment, our qualitative assessment is 

that, as described, deterioration would not result from the new abstraction at Moulsford, and so 

our expectation is that the full intended Deployable Output from the source can be achieved.  

Woods Farm  

4.15 The Woods Farm option involves the drilling of a new borehole at the existing Woods Farm source 

site. One of the existing boreholes at this source suffers from water quality issues, limiting the 

quantity of water which can be abstracted to a volume lower than the licence, and the drilling of 

a new borehole would allow for abstraction up to the licensed quantity.   

4.16 Modelling of the Woods Farm option will focus on impacts of the scheme on the Berkshire Downs 

Chalk groundwater body. The scheme is not expected to impede reaching Good Ecological 

Potential (GEP) or compromise water body objectives for the Thames Wallingford to Caversham 

River water body. The Berkshire Downs Chalk Groundwater Body is very large, stretching from 
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west of Marlborough to Reading and covering an area of nearly 1000 km2. An additional 

abstraction of 2.4 Ml/d from such a large water body would cause only a negligible change in the 

overall water balance. Our expectation is that the use of the Middle Thames Groundwater Model 

will demonstrate negligible change in outflows from the water body. Furthermore, we note that 

the planned licence reductions at Bradfield (1.64 Ml/d, 2030), Pangbourne (5 Ml/d, 2035), 

Marlborough (2.48 Ml/d, 2040), Clatford (1.24 Ml/d, 2040) will all improve the water balance in 

this water body.  

4.17 The addition of connection to the GATOX main will, similarly to Moulsford, ensure that water which 

is not used locally is transferred upstream. Upstream use would enable the return of water to the 

watercourse from the upstream sewage treatment works, effectively making the abstraction non-

consumptive. This approach removes the potential for deterioration of the surface water body. As 

such, our consideration is that no ¯upstream use° licence condition is required for Woods Farm, 

as, due to network constraints, additional abstraction above recent actual can only be used locally 

or discharged into the GATOX main. Furthermore, even if local growth occurs such that increased 

use of Woods Farm occurs which is not upstream, the area served by the source is limited to an 

area from which sewage treatment works discharge either to the Thames (upstream of 

Caversham) or Pang catchments, and so there would be no deterioration at the assessment point 

(Caversham). 

4.18 While modelling is needed to provide a quantitative assessment, our qualitative assessment is 

that, as described, deterioration would not result from increased abstraction at Woods Farm, and 

so our expectation is that the full intended Deployable Output from the source can be achieved.  

4.19 Results of the modelling investigation of Woods Farm will indicate whether there is a risk of 

deterioration and will also help identification of further mitigation measures required, such as a 

hands off flow conditions. However, as described above, the scheme is considered unlikely to 

lead to a risk of deterioration. 

Future modelling and tests to assess the impact of Moulsford and Wood Farm.   

4.20 The initiated groundwater modelling aims to assess the impact of Moulsford and Woods Farm on 

the water balance in the Berkshire Downs Chalk. This includes examining their effects on surface 

water bodies at the following locations (which are the conceivable dependent surface water 

bodies which could be impacted by these changes in abstraction from the chalk): 

¶ The River Thames, adjacent to the Moulsford source (new source) 

¶ The River Thames, adjacent to the Woods Farm source (existing source with proposed 

increased abstraction) 

¶ The River Thames at Caversham (downstream of both sources) 

¶ The River Pang, near its confluence with the River Thames 

4.21 The objectives are to understand how increased abstraction may affect river flow and the overall 

water balance. Additionally, the study aims to review the network to document water usage for 

upstream purposes as part of the AMP8 WINEP investigation.   

4.22 There are the seven scenarios to be run in the Middle Thames Groundwater Model to assess the 

impacts of these abstractions on WFD waterbodies:  

1. Recent actual abstraction rates  

2. As per scenario 1. plus an increase at the existing Woods Farm source.  
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3. As per scenario 1. plus the inclusion of a new source, Moulsford   

4. As per scenario 1. plus increases from the existing and new sources described in 

scenarios 2. and 3.  

5. As per scenario 2. plus planned sustainability reductions  

6. As per scenario 3. plus planned sustainability reductions  

7. As per scenario 4. plus planned sustainability reductions  

4.23 While this modelling has not yet been carried out, our expectation is that it will confirm the 

conclusions of qualitative assessment, and so our consideration is that the quantitative exercise 

not having been completed should not impede the finalisation of our WRMP24.  

4.24 We will report on progress as relevant in our Annual Review and will keep the Environment Agency 

informed of progress. 

Changes made to the rdWRMP24 

4.25 The following text will be added to WRMP24 Appendix D (Water Framework Directive 

Assessment), in a new Annex (Annex C), entitled ¯Further Work Undertaken to Support WFD 

Assessment¯:  

4.26 A qualitative assessment of the deterioration risks associated with the Moulsford and Woods Farm 

groundwater options has been undertaken, supplemented by quantitative outputs from a 

modelling study9.   

4.27 The WFD Assessments for the Moulsford and Woods Farm options indicated that there may be a 

risk of deterioration of the following water bodies as a result of delivery of these options: 

- River Thames, Wallingford to Caversham (surface water body)  

- Berkshire Downs Chalk (groundwater body)  

4.28 Regarding deterioration of the surface water body, the concern raised in the WFD assessment is 

that new/increased abstraction would reduce flow in the Thames via groundwater-surface water 

interaction. Our consideration is that ensuring consumption is either local to the source, or 

upstream of the source, will ensure that the risk of deterioration is avoided. Use locally or 

upstream will ensure that water which is abstracted is returned to the Thames, via effluent returns 

from sewage treatment works. As such, mitigation will be included for the Moulsford option in the 

form of an ¯upstream use° licence condition, similar to that currently included for the 

Gatehampton source. This will involve discharge of water from Moulsford into the Gatox transfer 

main (with this water transferred to Didcot, Oxford, Swindon, etc.), which is illustrated 

schematically for the Moulsford option below. No such licence condition is required for Woods 

Farm, as, due to network constraints, additional abstraction above recent actual could only be 

used locally (within the Pang or Thames catchments) or discharged into the GATOX main. Given 

the net-neutral impact on flows, we would therefore anticipate no deterioration of the quantity of 

water in the River Thames from either option.   

 

 

9 This text is written as though the modelling study has been completed. This is due to the expectation that 

it will be completed by the time of fWRMP24 publication. The results of the modelling study will be added 

to this text. 
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Figure X - Schematic View of Moulsford groundwater source 

4.29 Regarding deterioration of the groundwater body, the Berkshire Downs Chalk Groundwater Body 

is very large, stretching from west of Marlborough to Reading and covering an area of nearly 1000 

km2. Qualitatively, an abstraction of 4.4 Ml/d (2 Ml/d from Moulsford and 2.4 Ml/d from Woods 

Farm) from such a large water body would cause only a negligible change in the overall water 

balance. Our expectation prior to the modelling study was that the use of the Middle Thames 

Groundwater Model would demonstrate negligible change in outflows from the water body, and 

as such a small change in the groundwater body®s water balance would not cause deterioration 

in dependent surface water bodies. Furthermore, we note that the planned licence reductions at 

Bradfield (1.64 Ml/d, 2030), Pangbourne (5 Ml/d, 2035), Marlborough (2.48 Ml/d, 2040), and 

Clatford (1.24 Ml/d, 2040) will all improve the water balance in this water body.  

4.30 Further to this text, the quantitative assessment undertaken through the modelling work will be 

incorporated into Appendix D of the WRMP.  

 

Issue 4.2 

Request 

4.31 Thames Water should also complete the Level 2 Water Framework Directive assessment for the 

Confined Chalk North London scheme by including the assessment for the Mid-Chilterns Chalk 
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water body. The latest abstraction policies for the confined London Basin Chalk Aquifer are 

detailed in the Environment Agency's 2022 London Basin Chalk Aquifer Management report. 

Further elaboration of request given in annex, or clarification given subsequently 

4.32 No further elaboration. 

Our consideration of the points raised 

4.33 The assessment for the Mid-Chilterns Chalk water body was noted and actioned but was 

accidentally omitted from the revised draft WRMP24. The overlooked statement will be included 

in Appendix D, section 3.1.22 Groundwater Development - Confined Chalk North London. 

Changes made to the rdWRMP24 

4.34 Include the following text in Appendix D, section 3.1.22 Groundwater Development - Confined 

Chalk North London. 

4.35 The Level 2 WFD assessment identified negligible effects (impact score 0) on this groundwater 

body. The abstraction is located within the confined chalk, approximately 15km from the Chalk 

outcrop and this small abstraction is not anticipated to lead to any deterioration of any of the 

groundwater tests at the outcrop. The groundwater abstracted is likely to be at the expense of 

groundwater flow into the deep confined aquifer beneath London and ultimately groundwater 

flows into the tidal Thames. 

4.36 Alongside the inclusion of this text, a revised WFD assessment sheet for this option has been 

submitted to our regulators and is available on request. 
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Issue 5: Monitoring plan 

5.1 The company has stated that there are no triggers or metrics that will initiate specific actions in 

its adaptive plan. It is especially important for the company to report on its metrics, particularly 

around demand management, given the reliance in the early years of the plan on the savings from 

demand management to ensure security of supply. Stakeholders and regulators need to be able 

to see how key risks are being managed within the planning cycle and what alternative action 

could be taken and when. The company®s plan is not clear on how it will report and make decisions 

if its metrics show that action needs to be taken. We expect the company to report its metrics in 

the annual review and any changes to pathways are explained and justified in the annual review.  

5.2 The company should also report its metrics on a six-monthly basis. The company should report 

its distribution input to Government and regulators for all its resource zones on a monthly basis. 

The company has quarterly updates with RAPID to discuss the progress of its strategic resource 

options. It should explain how it will use the outcomes of these meetings to inform its decision-

making. For example, how the company would report and manage its decision-making process if 

the RAPID process identified that that there is an infeasibility with one of its options.  

5.3 Thames Water should also explain the feedback mechanism from the company level monitoring 

into the regional plan. We recommend that the company works with WRSE so that there is 

consistency between the regional and company level monitoring plans. 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 5 

5.4 In parallel to the actions set out in the Defra letter the company should ensure it follows the 

Environment Agency®s supplementary guidance on adaptive planning. 

5.5 Update the monitoring plan to include a clearly defined sequence of decision points leading up to 

the first adaptive branching point. This should include when the company would need to consider 

switching to alternative options, and what triggers/ thresholds will influence this decision, including 

for instance the outcomes of ongoing investigations detailed in stage 1 of the monitoring plan, 

and the delivery of the demand management programme. 

5.6 Clearly present the sequence of decision points and associated triggers and thresholds in relation 

to milestones in the early part of WRMP24. It may be useful to illustrate this using a timeline 

diagram. 

Our consideration of the points raised 

5.7 We recognise that our monitoring plan did not include specific triggers or metrics on which 

decisions would be taken regarding individual factors. This was intentional, as is described in our 

rdWRMP24 monitoring plan, reflecting the fact that decisions should be taken reflecting risks in 

the round, rather than in response to individual outcomes (e.g., if PCC goes up and leakage goes 

down and there is no net supply-demand balance impact, we question whether additional action 

would be needed to ensure the security of supply).  

5.8 We have made amendments to our monitoring plan such that it now sets out metrics, thresholds 

and decisions and our updated monitoring plan is provided in Annex C: Monitoring Plan.  
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5.9 Our revised monitoring plan confirms our commitment to report progress against our monitoring 

plan as part of our Annual Review, our commitment to provide an update on our metrics on a six-

monthly basis and our commitment to report distribution input to the Environment Agency for all 

resource zones monthly.  

5.10 We will continue to engage with RAPID for the quarterly updates to discuss the progress of the 

strategic resource options. Our monitoring plan explains how we will use the outcomes of these 

meetings to inform decision-making. For example, how we will report and manage the decision-

making process if the RAPID process identified that that there is an infeasibility with one of our 

SRO options. 

5.11 The monitoring plan also explains the feedback mechanism from the company level monitoring 

into the regional plan. We confirm that we are working with WRSE to achieve consistency between 

the regional and company level monitoring plans. 

Changes made to the rdWRMP24 

5.12 We have deleted our existing monitoring plan section within rdWRMP24 Section 11 and have 

replaced it with the information set out in Annex C: Monitoring Plan, which confirms our 

commitment to monitoring and evaluating progress with delivering our plan.
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Issue 6: Provide further detail around the companyès water resources 

modelling 

6.1 Both the Group Against Reservoir Development (GARD) and ourselves [the Environment Agency] 

raised concerns around the company®s water resources modelling in response to the draft plan. 

The company has made some changes to its plan, but there are a number of topics where the 

company should provide further information including the:  

¶ calibration of the rainfall run off model 

¶ stochastic data set and its reflection of long duration droughts 

¶ relationship between the deployable output benefit of a strategic resource option and the 

deployable output benefit it brings to the London supply system. 

Issue 6.1 

Request 

6.2 Thames Water should provide further information on the calibration of the rainfall-runoff model 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 6 

6.3 We identified issues with calibration and validation of the rainfall run-off model, and its impact on 

the Pywr model in our advice for Improvement 2.1 in our draft plan review. Thames Water should 

ensure that it highlights calibration data for the 1933-34 and 1943-44 droughts after the required 

work is carried out. Please refer to improvement 2.1 for further details. 

Annex Improvement 2.1 

6.4 The company should review the new rainfall runoff model's ability to consistently replicate winter 

flow recovery, particularly after severe or long-duration droughts. This should focus on the parts 

of the hydrograph critical at key locations, e.g. at thresholds controlling abstractions. The 

company should discuss consequences from uncertainties resulting from adoption of the rainfall 

runoff model, and investigate the impact on deployable output accordingly. The company should: 

¶ investigate rainfall run-off model calibration fits in isolation from the DO model where 

possible, to provide confidence in the outputs of the rainfall runoff model 

¶ ensure it presents comparisons of historic and modelled time series and flow duration 

curves for key locations 

¶ provide explanations for any significant discrepancy, and consider amended inflow 

hydrographs if there are significant differences in flow magnitude, especially if such 

differences impact the drawdown of reservoir stocks as presented in the rdWRMP 

Appendix I 

¶ consider alternative representations of the rainfall runoff model to investigate improved 

model fits where there is significant differences, particularly over multiple years, or over 

severe or long duration droughts. 

¶ Use any improved fits from the alternative representations to reassess deployable output 

in the water resources model, for comparison with the current range of deployable output 

uncertainty within headroom.  
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6.5 The company should complete the review of rainfall run-off model calibration and present any 

update to the modelled DO before the final plan. 

Our consideration of the points raised 

6.6 We agree with the need to better document the calibration of the rainfall-runoff models which 

were used in WRMP24.  

Background 

6.7 Prior to detailing the calibration performance of the rainfall-runoff models used in our WRMP24 

hydrological and water resources modelling, it is useful to reflect on the hydrological and water 

resources modelling which has been undertaken in recent WRMP iterations, and how this has 

influenced the approach which has been taken in WRMP24.  

WRMP19 

6.8 In WRMP19, two hydrological/water resources modelling exercises were undertaken, and two 

water resources models were used: 

¶ The Water Resources Management Simulator 2 (WARMS2), a model bespoke to Thames 

Water which is built using Aquator Modelling Software. This model incorporates both the 

hydrological modelling of the Thames catchment and water resources modelling. 

¶ A simplified model built using the IRAS modelling software. This model included a very 

simplified representation of the London supply system (no other WRZs were included). 

Lumped parameter hydrological models were used to provide river flow inputs to the 

model, and these hydrological models were run prior to (and outside) the water resources 

model.  

6.9 In terms of these respective water resources models, a summary of the advantages and 

disadvantages is included in Table 14. 

Table 14: WARMS2 and IRAS/Catchmod comparison 

 WARMS2 IRAS/Catchmod 

Advantages Well calibrated, with the semi-

distributed modelling approach 

meaning that complexities of 

hydrological response around 

the catchment can be captured, 

and calibration of different 

locations within the Thames 

ensures good overall 

calibration. 

 

The hydrological models being 

within the water resources 

model allows for denaturalising 

influences to be considered 

dynamically. 

Very fast, meaning that the model 

is suitable for Deployable Output 

modelling using long, 

stochastically generated weather 

datasets. 
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Disadvantages Relatively slow to run, as the 

model is detailed and includes 

hydrological models within a 

water resources model. Too 

slow to run full stochastic 

weather sequences through the 

model. 

Flows are required as an input 

(at Days Weir and Teddington 

Weir), meaning that the model 

cannot be run for non-historical 

sequences without input flows 

being provided. 

 

Use of single, lumped parameter 

rainfall-runoff model rainfall run-off 

models meant that the model 

calibration was relatively poor. 

6.10 In WRMP19, the importance of considering weather datasets other than the historical timeseries 

was recognised and the UK water industry began using ¯stochastic° weather datasets. These 

datasets represent different versions of weather that ̄could° have occurred, given the underlying 

climate. In order to consider a wide range of possible conditions, long (thousands of years) 

weather timeseries were produced. WARMS2 was too slow to be used for Deployable Output 

runs using stochastic weather datasets, and so the IRAS model was developed and used.  

6.11 When developing IRAS, checks were undertaken in which a comparison was made between 

Deployable Output for given replicate as calculated by IRAS, compared to the Deployable Output 

as calculated by WARMS2. This comparison was presented in Figure I-17 in WRMP19, 

reproduced below. Note that the red box on this Figure is referred to in WRMP19, but is not of 

relevance in this discussion. 
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Figure 6-1: WARMS vs IRAS Yield Output from WRMP19 

6.12 As is shown on this graph there was a significant difference between Deployable Outputs 

calculated using IRAS and WARMS2. This difference was attributed primarily to the hydrological 

modelling differences. As such, a translation equation was used to take a DO from 

catchmod/IRAS and convert it into a result which would be found in WARMS2. This equation is 

included on Figure I-19. As an example, a Deployable Output figure of 2000 Ml/d as calculated in 

IRAS would result in a WARMS2-equivalent Deployable Output of 2187 Ml/d. 

WRMP24 - Approach 

6.13 Stochastic water resources modelling is now expected to be the basis of our Deployable Output 

assessments, given the requirement to calculate a 1 in 500-year Deployable Output. However, 

we wanted to improve upon the hydrological modelling undertaken for WRMP19 in order that we 

would not need to rely on corrections such as the regression used in WRMP19. Additionally, in 

order to ensure a coherent plan for the South East, the WRSE Regional Group developed a 

regional-scale water resources model meaning that hydrological modelling for WRZs other than 

London would be necessary. As such, aims for our hydrological modelling in WRMP24 were: 

¶ The hydrological models used should be semi-distributed, in order to provide flows across 

the Thames catchment and in order to ensure good calibration. 

¶ Hydrological modelling should be done outside the water resources model, in order to 

ensure speed within the water resources model. 

¶ The hydrological models themselves should be sufficiently fast so as to allow them to be 

run for stochastic sequences in a reasonable amount of time. 
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¶ Given the significant denaturalising influences within the Thames catchment, as many of 

the denaturalisation processes as possible should be represented dynamically within 

pywr. 

6.14 Based on these aims, the following approach was taken to hydrological modelling in our WRMP24: 

¶ WARMS2 was used as the hydrological model for WRMP24. This is because it is 

acknowledged as a well-calibrated model (see Annex F: Calibration of WARMS2) which 

takes a semi-distributed approach, and ensures consistency between our WRMPs. 

¶ Due to the requirement for hydrological modelling to be undertaken outside the water 

resources model, WARMS2 was to be run for a single scenario, reflective of a naturalised 

catchment. 

¶ Denaturalising influences were to be considered within the water resources model where 

possible, as is discussed in rdWRMP24 Appendix I, paragraphs I.101-I.102. 

¶ Recognising that WARMS2 itself requires flow inputs (Thames at Teddington and Thames 

at Days Weir) in order to produce flow outputs, the calibration of models for the Thames 

at Teddington and Thames at Days Weir was undertaken. 

6.15 The resulting process is demonstrated in the schematic below. Ovals below represent models, 

while rectangles represent datasets. The existing WARMS2 model is shown in blue, while new 

models/datasets are shown in green. The result of this process is that we have taken the WARMS2 

model, which has been shown to be well calibrated and which has been used as our hydrological 

model for several iterations of water resources planning, and have calibrated models to provide 

the inputs that WARMS2 needs in order to run for scenarios other than the historical time series. 

We have then used flows produced by WARMS2 as the inputs to the pywr model. This process 

ensures that we are able to use the robust and well-calibrated WARMS2 model for hydrological 

modelling, but are able to ensure the speed required for water resources modelling using 

stochastic datasets. 

 

Figure 6-2: Hydrological Modelling Process for WRMP24 
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Hydrological Model Calibration 

6.16 As noted above, the hydrological model calibration/validation exercise involves the calibration of 

new rainfall-runoff models for the Thames at Days Weir and Teddington, followed by the use of 

flows produced by these models within a single run of the WARMS2 model, in order to generate 

flows to then be used in the water resources (pywr) model. As such, we have first detailed the 

calibration of the models produced for Teddington and Days Weir, and then the validation of the 

flows produced by WARMS2 using these new flow inputs as compared to flows produced when 

WARMS2 is run using historical measured flows. 

Calibration of Lumped Parameter Rainfall-Runoff Models for the Thames at Teddington and 

Thames at Days Weir 

6.17 Daily lumped GR6J and Catchmod models were calibrated at both Day®s Weir and Teddington 

Weir to observed naturalised flows.  Model performance was compared over calibration and 

validation periods, 1920 to 1966 and 1967 to 2013 respectively, as well as during key historical 

drought events. The GR6J models fit better to the observed flows in the calibration period and 

outperformed Catchmod in all error and correlation model fit statistics (as shown in Figure 6-3 

and Figure 6-4). Comparison with historical drought years shows that during low flow periods, 

baseflow is better represented by the GR6J models, whilst the Catchmod models show a flashier 

response than the observed record (as shown in Figure 6-5 and Figure 6-6). As a result of this 

hydrological model comparison work, the GR6J hydrological models were used to provide the 

inflows required for WARMS2 (zero demand scenario), which was then used to produce flows 

used in the water resources model. 
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Figure 6-3: Teddington Weir comparison of hydrological model fit statistics for calibration and 

validation periods 
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Figure 6-4 Days Weir comparison of hydrological model fit statics for calibration and validation 

periods 
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Figure 6-5: Teddington Weir historical drought year hydrographs (Observed flow in grey, GR6J 

in blue, Catchmod in red) 
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Figure 6-6: Days Weir historical drought year hydrographs (Observed flow in grey, GR6J in blue, 

Catchmod in red) 

6.18 Calibration statistics for the calibrated models are shown in Table 15. The key values of Nash-

Sutcliffe Efficiency (logNSE) being around 0.9 for both models, logNSE (a metric which is 

particularly important when considering low flow calibration) also being around 0.9 for both 

models, and Kling-Gupta Efficiency (KGE) being >0.9 for both models indicate strong model 

calibration performance. 
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Table 15: Calibration Statistics for Hydrological Models 

 

Validating flows used in pywr against flows from WARMS2 

6.19 Naturalised flows simulated by using GR6J models for Days Weir and Teddington Weir were 

processed to produce the ¯baseflow° and ¯surface flow° components required as inputs to 

Aquator (WARMS2). The Aquator model (WARMS2) was then run with demands set to very low 

levels using these inflows and compared to the flows produced from an Aquator model run using 

the same demand levels, but in which observed flows were used as an input (observed flow inputs 

have historically been the inputs used in WARMS2). 

6.20 Statistics of a comparison between Aquator modelled flows for key locations relative to the 

WRMP19 methodology (observed flow inputs) are provided in Table 16. The statistics show a very 

good level of correlation between the two sets of flows, indicating that the method applied to 

generate the flows was robust. Comparisons of flow duration curves and hydrographs for key 

historical years are shown in Figure 6-7 to Figure 6-11. 

Table 16 Summary z̄ero demand° flow statistics for key locations generated by Aquator using 

the GR6J simulated flows relative to the WRMP19 method 

 Thames at 

Teddington  

Lee at 

Feildes 

Weir  

Kennet at 

Theale  

Wey at 

Guildford  

Thames at 

Farmoor  

NSE  0.912 0.977 0.985 0.960 0.954 

logNSE  0.938 0.999 1.000 0.999 0.999 

r2  0.914 0.939 0.952 0.875 0.913 

Mean Absolute Error 

(Ml/d)  

1028.963 37.941 43.946 36.327 46.664 

Volume Error  0.981 0.976 0.996 0.973 0.997 
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RMSE (Ml/d)  1924.046 104.318 131.381 113.452 428.247 

RMSE for flows below 

Q50 (Ml/d)  

582.740 39.964 57.057 41.686 123.289 

6.21 As with all forms of modelling there is uncertainty, whether from the gauged data or the modelling 

methodology applied. The purpose of using calibration metrics which prioritise periods of low flow 

is to reduce as far possible the uncertainty associated with DO calculation further down the 

modelling chain.  

6.22 Recognising that the Deployable Output of water resources systems with reservoir storage 

requires water resources modelling and should involve comparisons of reservoir storage 

drawdown and Deployable Output as well as comparison of flows, Appendix I of WRMP24 

documents a staged validation process in which the water resources model is first validated using 

flows taken directly from the WRMP19 model. This comparison is shown in Figure I-6 in 

rdWRMP24 and resulted in a London WRZ Deployable Output of 2314 Ml/d, compared to a 

reference value of 2302 Ml/d using the WRMP19 model. When the WRMP19 flows were replaced 

with flows calculated using the modelling process described here (results shown in rdWRMP24 

Figure I-7) the Deployable Output changes to 2296 Ml/d. This demonstrates that the combination 

of water resources modelling and hydrological modelling changes resulted in a baseline 

Deployable Output change of less than 1% of the London WRZ Deployable Output.  

6.23 In summary, the hydrological modelling methodology has been updated to address computational 

challenges simulating stochastic and climate change perturbed outputs with the WRMP19 

method. The validity of the resultant simulated flows was assessed using a suite of metrics, with 

a particular focus on low flow periods. The cascaded impact on the assessment of DO of less 

than 1% was deemed to be immaterial. 
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Figure 6-7: Thames at Teddington flow duration curves and key historical droughts for WRMP24 and WRMP19 zero-demand flows 
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Figure 6-8: Lee at Feildes Weir flow duration curves and key historical droughts for WRMP24 and WRMP19 zero-demand flows 
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Figure 6-9: Kennet at Theale flow duration curves and key historical droughts for WRMP24 and WRMP19 zero-demand flows 
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Figure 6-10: Wey at Guildford flow duration curves and key historical droughts for WRMP24 and WRMP19 zero-demand flows 
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Figure 6-11: Thames at Farmoor flow duration curves and key historical droughts for WRMP24 and WRMP19 zero-demand flows 



Water Resources Management Plan 2024 

Statement of Response - Appendix ² Defra Request for Further Information 

Version 3 October 2024 

 

69 

Changes made to the rdWRMP24 

6.24 We will include additional information on the calibration of hydrological models in Appendix I of 

rdWRMP24. The following will be added after the current paragraph I.99 in rdWRMP24 Appendix 

I.  

6.25 In terms of these respective water resources models, a summary of the advantages and 

disadvantages is included in Table X. 

 WARMS2 IRAS/Catchmod 

Advantages Well calibrated, with the semi-

distributed modelling approach 

meaning that complexities of 

hydrological response around 

the catchment can be captured, 

and calibration of different 

locations within the Thames 

ensures good overall 

calibration. 

 

The hydrological models being 

within the water resources 

model allows for denaturalising 

influences to be considered 

dynamically. 

 

Very fast, meaning that the model 

is suitable for Deployable Output 

modelling using long, 

stochastically generated weather 

datasets. 

Disadvantages Relatively slow to run, as the 

model is detailed and includes 

hydrological models within a 

water resources model. Too 

slow to run full stochastic 

weather sequences through the 

model. 

Flows are required as an input 

(at Days Weir and Teddington 

Weir), meaning that the model 

cannot be run for non-historical 

sequences without input flows 

being provided. 

 

Use of single, lumped parameter 

rainfall-runoff model rainfall run-off 

models meant that the model 

calibration was relatively poor. 

Table X 

6.26 When developing IRAS, checks were undertaken in which a comparison was made between 

Deployable Output for given replicate as calculated by IRAS, compared to the Deployable Output 

as calculated by WARMS2. This comparison was presented in Figure I-17 in WRMP19, 
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reproduced below. Note that the red box on this Figure is referred to in WRMP19, but is not of 

relevance in this discussion. 

 

Figure X - WARMS vs IRAS Yield Output from WRMP19 

6.27 As is shown on this graph there was a significant difference between Deployable Outputs 

calculated using IRAS and WARMS2. This difference was attributed primarily to the hydrological 

modelling differences. As such, a translation equation was used to take a DO from 

catchmod/IRAS and convert it into a result which would be found in WARMS2. This equation is 

included on Figure I-19. As an example, a Deployable Output figure of 2000 Ml/d as calculated in 

IRAS would result in a WARMS2-equivalent Deployable Output of 2187 Ml/d. 

6.28 The following text will be inserted after the bulleted list following paragraph I.103. Current 

paragraphs I.104 to I.108 will be deleted. 

6.29 In WRMP24, stochastic water resources modelling is now expected to be the basis of our 

Deployable Output assessments, given the requirement to calculate a 1 in 500-year Deployable 

Output. However, we want to improve upon the hydrological modelling undertaken for WRMP19 

in order that we do not need to rely on corrections such as the regression used in WRMP19. 

Additionally, in order to ensure a coherent plan for the South East, the WRSE Regional Group 

developed a regional-scale water resources model meaning that hydrological modelling for WRZs 

other than London would be necessary. As such, aims for our hydrological modelling in WRMP24 

were: 

¶ The hydrological models used should be semi-distributed, in order to provide flows across 

the Thames catchment and in order to ensure good calibration. 
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¶ Hydrological modelling should be done outside the water resources model, in order to 

ensure speed within the water resources model. 

¶ Given the significant denaturalising influences within the Thames catchment, as many of 

the denaturalisation processes as possible should be represented dynamically within the 

water resources model. 

6.30 Based on these aims, the following approach was taken to hydrological modelling in our WRMP24: 

¶ WARMS2 was used as the hydrological model for WRMP24. This is because it is 

acknowledged as a well-calibrated model (see Annex ² calibration of WARMS2) which 

takes a semi-distributed approach, and ensures consistency between our WRMPs. 

¶ Due to the requirement for hydrological modelling to be undertaken outside the water 

resources model, WARMS2 was to be run for a single scenario, reflective of a naturalised 

catchment. 

¶ Denaturalising influences were to be considered within the water resources model where 

possible, as is discussed in rdWRMP24 Appendix I, paragraphs I.101-I.102. 

¶ Recognising that WARMS2 itself requires flow inputs (Thames at Teddington and Thames 

at Days Weir) in order to produce flow outputs, the calibration of models for the Thames 

at Teddington and Thames at Days Weir was undertaken. 

6.31 The resulting process is demonstrated in the schematic below. Ovals below represent models, 

while rectangles represent datasets. The existing WARMS2 model is shown in blue, while new 

models/datasets are shown in green. The result of this process is that we have taken the WARMS2 

model, which has been shown to be well calibrated and which has been used as our hydrological 

model for several iterations of water resources planning, and have calibrated models to provide 

the inputs that WARMS2 needs in order to run for scenarios other than the historical time series. 

We have then used flows produced by WARMS2 as the inputs to the pywr model. This process 

ensures that we are able to utilise the robust and well-calibrated WARMS2 model for hydrological 

modelling, but are able to ensure the speed required for water resources modelling using 

stochastic datasets. 

 
Figure X - Hydrological Modelling Process for WRMP24 
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6.32 The following text will be included after paragraph I.111: 

6.33 In this section, we have first detailed the calibration of the models produced for Teddington and 

Days Weir, and then the validation of the flows produced by WARMS2 using these new flow inputs 

as compared to flows produced when WARMS2 is run using historical measures flows. 

Calibration of Lumped Parameter Rainfall-Runoff Models for the Thames at Teddington and 

Thames at Days Weir 

6.34 Daily lumped GR6J and Catchmod models were calibrated at both Day®s Weir and Teddington 

Weir to observed naturalised flows.  Model performance was compared over calibration and 

validation periods, 1920 to 1966 and 1967 to 2013 respectively, as well as during key historical 

drought events. The GR6J models fit better to the observed flows in the calibration period and 

outperformed Catchmod in all error and correlation model fit statistics (as shown in Figure X and 

Figure Y). Comparison with historical drought years shows that during low flow periods, baseflow 

is better represented by the GR6J models, whilst the Catchmod models show a flashier response 

than the observed record (as shown in Figure X and Figure Y). As a result of this hydrological 

model comparison work, the GR6J hydrological models were used to provide the inflows required 

for WARMS2 (zero demand scenario), which was then subsequently used to produce flows used 

in the water resources model. 

[the same Figures as referenced above will be included] 

6.35 Calibration statistics for the calibrated models are shown in Table X. The key values of Nash-

Sutcliffe Efficiency (logNSE) being around 0.9 for both models, logNSE (a metric which is 

particularly important when considering low flow calibration) also being around 0.9 for both 

models, and Kling-Gupta Efficiency (KGE) being >0.9 for both models indicate strong model 

calibration performance. 

 

Table X ² Calibration Statistics for Hydrological Models 

Validating flows used in pywr against flows from WARMS2 

6.36 Naturalised flows simulated by using GR6J models for Days Weir and Teddington Weir were 

processed to produce the ¯baseflow° and ¯surface flow° components required as inputs to 

Aquator (WARMS2). The Aquator model (WARMS2) was then run with demands set to very low 

levels using these inflows and compared to the flows produced from an Aquator model run using 
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the same demand levels, but in which observed flows were used as an input (observed flow inputs 

have historically been the inputs used in WARMS2). 

6.37 Statistics of a comparison between Aquator modelled flows for key locations relative to the 

WRMP19 methodology (observed flow inputs) are provided in Table X. The statistics show a very 

good level of correlation between the two sets of flows indicating that the method applied to 

generate the flows was robust. Comparisons of flow duration curves and hydrographs for key 

historical years are shown in Figures I-X to I-Y. 

 Thames at 

Teddington  

Lee at 

Feildes 

Weir  

Kennet at 

Theale  

Wey at 

Guildford  

Thames at 

Farmoor  

NSE  0.912 0.977 0.985 0.960 0.954 

logNSE  0.938 0.999 1.000 0.999 0.999 

r2  0.914 0.939 0.952 0.875 0.913 

Mean Absolute Error 

(Ml/d)  

1028.963 37.941 43.946 36.327 46.664 

Volume Error  0.981 0.976 0.996 0.973 0.997 

RMSE (Ml/d)  1924.046 104.318 131.381 113.452 428.247 

RMSE for flows below 

Q50 (Ml/d)  

582.740 39.964 57.057 41.686 123.289 

Table X - Summary ¯zero demand° flow statistics for key locations generated by Aquator using 

the GR6J simulated flows relative to the WRMP19 method 

[The Figures referenced above will be included] 

6.38 As with all forms of modelling there is uncertainty, whether from the gauged data or the modelling 

methodology applied. The purpose of using calibration metrics which prioritise periods of low flow 

is to reduce as far possible the uncertainty associated with DO calculation further down the 

modelling chain.  

6.39 Recognising that the Deployable Output of water resources systems with reservoir storage 

requires water resources modelling and should involve comparisons of reservoir storage 

drawdown and Deployable Output as well as comparison of flows, the ¯Model Validation° section 

of this Appendix documents a staged validation process in which the water resources model is 

first validated using flows taken directly from the WRMP19 model, and is then validated using 

these newly produced flows. As is described later in this Appendix, the cascaded impact on the 

assessment of DO was found to be less than 1%, and was as such deemed to be immaterial. 
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6.40 [We will include the following storage comparison charts within the existing Figure I-6 and I-7, in 

order to comply with the request that the 1943-44 drought is included within validation charts] 

Included within Figure I-6 

 

Included within Figure I-7 
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Issue 6.2 

Request 

6.41 Thames Water should provide further information on the stochastic data set and its reflection of 

long duration droughts 

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 6 

6.42 Thames Water has not provided sufficient assurance that the stochastic dataset used adequately 

reflects long duration droughts. Thames Water should critically assess how well the stochastic 

dataset represents the range of durations of critical historic droughts. Thames Water should 

consider investigating the model®s performance during long duration droughts, including those 

which may occur outside of the variants generated within stochastic replicates, and investigate 

the impact of such droughts on the deployable output of key supply schemes.   

Our consideration of the points raised 

6.43 We have considered the issue raised from three perspectives: 

1. Statistical analysis of the WRMP24 stochastic dataset, the WRMP19 stochastic dataset, 

and historical datasets  

2. The sensitivity of different options® Deployable Output benefit to different datasets 

3. The sensitivity of our decision-making to different options® Deployable Output benefit 

6.44 The aim in doing this is to identify the overall sensitivity of our decision-making process to the 

uncertainties inherent in ascertaining our supply capability during extreme drought conditions. 

The aim of each of the three steps is to: 

1. Investigate how well fitted the stochastic datasets are to the historical, and inspect 

differences between the WRMP19 and WRMP24 stochastic datasets. 

2. Identify whether, if there are differences in the different datasets used in Deployable 

Output modelling, this translates into a significant difference in the Deployable Output 

benefit that different schemes bring. 

3. Identify the degree to which changes in Deployable Output benefit would change 

decisions made in our WRMP24. 

Validity of Stochastic Rainfall Datasets 

6.45 We have analysed the stochastic rainfall dataset which has been used in our WRMP24 Deployable 

Output modelling. In this analysis we compare the WRMP24 stochastic dataset with historical 

rainfall datasets and the WRMP19 stochastic dataset. The analysis focusses on a comparison of 

extreme event rainfall accumulations over different accumulation periods.  

6.46 In this comparison, we have used a Thames catchment areal average for each dataset (calculated 

by averaging rainfall for the Chilterns East, Cotswolds West, Berkshire Downs and Wey 

Greensand hydrometric areas). The datasets used are: 

¶ HadUK historical rainfall dataset (considering both 1920-2020 and 1891-2020 

assessment periods) ² this dataset is included as the HadUK rainfall dataset was used in 

the training of the WRMP24 stochastic dataset 



Water Resources Management Plan 2024 

Statement of Response - Appendix ² Defra Request for Further Information 

Version 3 October 2024 

 

76 

¶ A rainfall dataset labelled as ¯EQUIS° which is an internal corporate database. This rainfall 

dataset is provided by the Environment Agency. It is this rainfall dataset which has 

historically been used for our ¯worst historical° Deployable Output assessments, and was 

the dataset used in training the WRMP19 stochastics 

¶ The WRMP19 stochastic dataset 

¶ The WRMP24 stochastic dataset 

6.47 For each dataset analysed, we first calculate the monthly rainfall. For a given accumulation period 

of N months, we have then identified the minimum rainfall accumulation over the N months ending 

August, September, October, November or December (recognising the drought events which 

impact our supply system). We have then ranked these annual accumulation values and derived 

a return period for each rainfall accumulation volume according to the length of the dataset. For 

example, in the 1920-2020 HadUK dataset, for a 1-year accumulation period we have calculated 

101 rainfall accumulation values, and the lowest rainfall accumulation is said to have a return 

period of 101 years. We have then plotted rainfall accumulation as a proportion of the long-term 

average against the return period. We have undertaken this analysis for values of N of 12 months, 

18 months, 24 months, 36 months, and 48 months. Figure 6-12 to Figure 6-16 are the result of 

this analysis.  

6.48 The key points of interpretation from this analysis are: 

¶ Both the WRMP19 and WRMP24 stochastic datasets perform well when compared to the 

different historical datasets, when considering all accumulation periods. 

¶ The different historical datasets give slightly different results, highlighting that uncertainty 

exists even in measuring rainfall volumes (e.g., 12-month accumulation for 1934 is 63.9% 

in the HadUK dataset and 61.4% in the EQUIS dataset). 

¶ The most significant differences between the WRMP24 stochastic dataset and other 

datasets exist in events with 1 to 10-year return periods, which are not material events 

when calculating supply capability. 

¶ When looking at all rainfall accumulation durations, for drought events with return periods 

of c.20 years and more, the WRMP19 and WRMP24 datasets give very similar results. 

¶ When looking at long-duration rainfall accumulation, both the WRMP19 and WRMP24 

stochastic datasets appear to possibly over-represent long-duration droughts. As an 

example, the most severe 3-year accumulation on the historical record is c.80% of the 

LTA, whereas a 1 in 100-year 3-year event in both the stochastic datasets would indicate 

an accumulation of 72-73% of LTA. As the accumulation period considered increases, 

the WRMP24 stochastic dataset appears to over-represent long droughts more than the 

WRMP19 stochastic dataset. 

6.49 While the relative performance of the WRMP19 and WRMP24 stochastic datasets is not materially 

different (i.e., the question may be raised as to why new datasets were produced given that the 

results are similar), it is important to bear in mind the significant improvements that were made in 

the production of the WRMP24 datasets, in particular: 

¶ A nationally coherent method was applied, using the same base dataset. In WRMP19, 

different companies used different rainfall datasets as the training set, meaning that 

national coherence was compromised. In WRMP24, the HadUK dataset was used.  
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¶ Reduced bias correction. In WRMP19, the stochastic datasets were criticised for the bias 

correction required. Less bias correction is needed in the WRMP24 datasets, and a more 

sophisticated approach was taken. 

 

 

Figure 6-12: Rainfall Accumulation-Return Period Plot ² 1 year 
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Figure 6-13: Rainfall Accumulation-Return Period Plot ² 18 months 

 

Figure 6-14: Rainfall Accumulation-Return Period Plot ² 2 years 
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Figure 6-15: Rainfall Accumulation-Return Period Plot ² 3 years 

 

Figure 6-16 - Rainfall Accumulation-Return Period Plot ² 4 years 
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Conclusion 

6.50 This analysis demonstrates that the stochastic datasets used do not under-estimate the likelihood 

of long-duration droughts. If anything, the datasets appear to include more severe long-duration 

droughts than would be likely when considering the historical weather datasets. As such, we do 

not consider that modelling of additional long-duration droughts is required. 

Deployable Output Benefit of Options when Considering Different Datasets 

6.51 In this section, we focus on the Deployable Output benefit of the Severn Thames Transfer (STT) 

and SESRO options, as these are large options which have yields which are significantly impacted 

by hydrology. The other large options (e.g., Teddington DRA, Beckton Water Recycling, Mogden 

Water Recycling) are supported by sewage treatment works effluent, and so their deployable 

output is not significantly impacted by hydrological conditions. We reflect on the Deployable 

Output modelling which has been undertaken for these options in recent WRMP iterations.  

6.52 Our aim in this section is to demonstrate that, despite using different models and different 

datasets, the Deployable Output benefit of the SESRO and STT schemes have remained fairly 

constant from assessment to assessment. While by no means conclusive, a consistent finding for 

Deployable Output lends confidence and indicates that differences between different underlying 

datasets do not necessarily translate into changes in the Deployable Output benefit of options. 

This links to the discussion in response to Issue 6.3, in which we discuss the Deployable Output 

of an option and the Deployable Output benefit to a Water Resource Zone. 

SESRO 

6.53 In Table 17, we have collated the Deployable Output benefit calculated during the WRMP19 and 

WRMP24 assessments for the 150 Mm3 SESRO option. As can be seen, the Deployable Output 

calculated in these different assessments was very similar.  

6.54 It is notable also that climate change impacts on the Deployable Output benefit of the reservoir 

(c.5% DO reduction) are relatively small. This consistency in the results obtained lends 

confidence and may suggest that the Deployable Output benefit that the SESRO option brings 

may be more linked to the underlying vulnerabilities of the London WRZ (to c.18-month drought 

events) rather than the specific events contained within an underlying series. 

Table 17: Deployable Output values for SESRO Using Different Datasets 

Assessment Deployable Output Benefit to London WRZ of 

150 Mm3 SESRO scheme (Ml/d), without 

Climate Change 

WRMP19 ² ¯Worst Historical° 283 

WRMP19 ² Stochastic 282 

WRMP24  285 

WRMP24 Models, using WRMP19 

Stochastics  

300 
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STT 

6.55 Tracing the changes between our WRMP19 and WRMP24 assessments for the STT is slightly 

more complicated than for SESRO, as between WRMP19 and WRMP24 two major underlying 

assumptions in the modelling of the STT DO benefit have changed. These are: 

¶ HOF Conditions which would restrict abstraction from the River Severn. In WRMP19 

assessments, the Environment Agency suggested that a HOF of 1800 Ml/d would apply 

to unsupported abstraction. Between WRMP19 and WRMP24, the Environment Agency 

advised that this value would change to 2568 Ml/d. 

¶ Whether abstraction during spate would be allowed. In WRMP19 it was assumed that 

abstraction would need to be ceased if high river flows occurred in the River Severn, due 

to concerns over water quality. The STT SRO team have designed a treatment works 

which would allow for transfer to be made during all water quality conditions. As such, no 

abstraction stops during high-flow periods are included in our DO modelling in WRMP19. 

6.56 In Table 18, we have collated key model outputs from Severn Thames Transfer Deployable Output 

runs for a 300 Ml/d unsupported transfer.  

Table 18: Deployable Output values for STT Using Different Datasets and Assumptions 

Assessment HOF 

Conditions  

Abstraction 

during spate 

allowed? 

Deployable Output 

Benefit to London WRZ 

of unsupported 300 

Ml/d pipeline, without 

Climate Change (Ml/d) 

WRMP19 ² ¯Worst Historical° Old No 142 

WRMP19 ² ¯Worst Historical° 

with new HOF 

New No 94 

WRMP19 ² Stochastic Old No 120 

WRMP24 (1 in 500-year DO 

benefit) 

New Yes 101 

WRMP24 (1 in 100-year DO 

benefit) 

New Yes 92 

WRMP24 with Old HOF  Old Yes 151 

WRMP24 with no spate 

abstraction 

New No 76 

WRMP24 with Old HOF and no 

Spate  

Old No 124 

WRMP24 Models, using 

WRMP19 Stochastics  

New Yes 79 

WRMP24 Models, using 

WRMP19 Stochastics (old HoF) 

Old Yes 130 
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6.57 These results demonstrate that the Deployable Output impacts for the two major changes are: 

¶ HOF change ² DO reduction of c.33-40% 

¶ Abstraction during spate allowed ² DO increase of 22-33% 

6.58 Taking the mid-points of these values, we may anticipate that these changes would have resulted 

in a decrease in the Deployable Output between WRMP19 and WRMP24 of around 19%, but 

could be between and 11% and 27%. Applying a 19% reduction to the calculated WRMP19 

stochastic Deployable Output results in a value of 97 Ml/d. Applying the same reduction to the 

WRMP19 ¯worst historical° DO results in a figure of 115 Ml/d. As such, the calculated WRMP24 

stochastic DO of 101 Ml/d is well within the range of what might have been expected.  

6.59 Again, the consistency of outcomes regarding Deployable Output assessments using different 

models and datasets gives us confidence in the result which is obtained.  

6.60 With regards to the STT, an additional note to add is that ¯unsupported° STT scheme Deployable 

Output is the aspect of the scheme which is most sensitive to hydrological conditions. A 

¯supported° STT scheme Deployable Output would be less sensitive to hydrological conditions. a 

300 Ml/d STT scheme with 300 Ml/d of available support would deliver a DO benefit of 

approximately 300 Ml/d, as under these conditions the STT would be able to transfer 300 Ml/d 

throughout the duration of a drought. The deployable output benefit of a STT scheme with a given 

pipeline capacity and support flow available could be approximately calculated as: 

6.61 Supported scheme DO = Unsupported DO + (Pipeline capacity ² Unsupported DO) * (Support / 

Pipeline capacity) 

6.62 As examples, if we take a 300 Ml/d pipeline and 100 Ml/d available support, if the unsupported 

DO of the scheme is 100 Ml/d then the scheme DO would be expected to be around 167 Ml/d. If 

the unsupported DO were instead 150 Ml/d the scheme DO would be around 200 Ml/d (i.e., there 

may be a 50% increase in the unsupported scheme DO, but only a 20% increase in a supported 

scheme DO).  

Conclusion 

6.63 As demonstrated above, the Deployable Outputs calculated for the SESRO and STT options have 

been found to be very similar, even when using different datasets. The continuity in the DO benefit 

values calculated gives us confidence and indicates (as discussed further in response to Issue 

6.3) that the underlying vulnerabilities of a given WRZ need to be considered when thinking about 

the Deployable Output benefit that a scheme brings. When considered within the context of other 

uncertainties in our plan, which are considered within target headroom, the Deployable Output 

uncertainties associated with SESRO and STT are relatively small. 

Decision-making Sensitivity to Deployable Output Benefit of Different Options 

6.64 The final step in our consideration of the impact that uncertainty around different schemes® 

Deployable Output has on our plan is considering the sensitivity of our programme appraisal 

decision to the Deployable Output benefit of different schemes. 

6.65 As noted previously, the key decision in our plan which could be impacted by hydrological 

uncertainty is between SESRO and STT, with both schemes® Deployable Output being linked to 

hydrological conditions. As also noted, the Deployable Output impact of the STT scheme is 

complex and involves both pipeline capacity and support, with the Deployable Output of an 
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unsupported scheme influencing the benefit that support can bring. As such, we have 

investigated the programme appraisal impacts of reducing the SESRO scheme®s DO benefit, in 

order to ascertain whether, should SESRO®s DO be reduced, it would impact our programme 

appraisal decision. 

6.66 WRSE sensitivity runs have been carried out and have confirmed that the least cost plan would 

include a SESRO option in 2040, even if the DO of the SESRO scheme were to be reduced by 

30%. The size of the SESRO scheme included varies according to the DO reduction applied. 

Conclusion 

Overall Conclusion 

6.67 As described in this section, we have demonstrated that: 

¶ The stochastic datasets used in WRMP24 are well calibrated and include long-duration 

drought events. Long-duration drought events are possibly over-represented within the 

dataset. 

¶ The Deployable Output benefit of the STT and SESRO options has remained relatively 

constant when using different models and datasets. This gives confidence and may imply 

that the underlying vulnerability of a WRZ plays a significant role in determining the 

Deployable Output benefit of different options. 

¶ Even if the Deployable Output benefit of the SESRO option were to be reduced by a 

moderate amount, it would still be selected in the preferred programme. 

Changes made to the rdWRMP24 

6.68 We have included the following text in Appendix I of our WRMP24. This text will appear at the end 

of the sub-section entitled ¯Stochastic Weather Datasets°.  

Validity of Stochastic Rainfall Datasets 

6.69 We have analysed the stochastic rainfall dataset which has been used in our WRMP24 Deployable 

Output modelling. In this analysis we compare the WRMP24 stochastic dataset with historical 

rainfall datasets and the WRMP19 stochastic dataset. The analysis focusses on a comparison of 

extreme event rainfall accumulations over different accumulation periods.  

6.70 In this comparison, we have used a Thames catchment areal average for each dataset (calculated 

by averaging rainfall for the Chilterns East, Cotswolds West, Berkshire Downs and Wey 

Greensand hydrometric areas). The datasets used are: 

¶ HadUK historical rainfall dataset (considering both 1920-2020 and 1891-2020 

assessment periods) ² this dataset is included as the HadUK rainfall dataset was used in 

the training of the WRMP24 stochastic dataset. 

¶ A rainfall dataset labelled as ¯EQUIS° which is an internal corporate database. This rainfall 

dataset is provided by the Environment Agency. It is this rainfall dataset which has 

historically been used for our ¯worst historical° Deployable Output assessments, and was 

the dataset used in training the WRMP19 stochastics. 

¶ The WRMP19 stochastic dataset 

¶ The WRMP24 stochastic dataset 
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6.71 For each dataset analysed, we first calculate the monthly rainfall. For a given accumulation period 

of N months, we have then identified the minimum rainfall accumulation over the N months ending 

August, September, October, November or December (recognising the drought events which 

impact our supply system). We have then ranked these annual accumulation values and derived 

a return period for each rainfall accumulation volume according to the length of the dataset. For 

example, in the 1920-2020 HadUK dataset, for a 1-year accumulation period we have calculated 

101 rainfall accumulation values, and the lowest rainfall accumulation is said to have a return 

period of 101 years. We have then plotted rainfall accumulation as a proportion of the long-term 

average against the return period. We have undertaken this analysis for values of N of 12 months, 

18 months, 24 months, 36 months, and 48 months. The Figures below are the result of this 

analysis.  

6.72 The key points of interpretation from this analysis are: 

¶ Both the WRMP19 and WRMP24 stochastic datasets perform well when compared to the 

different historical datasets, when considering all accumulation periods. 

¶ The different historical datasets give slightly different results, highlighting that uncertainty 

exists even in measuring rainfall volumes (e.g., 12-month accumulation for 1934 is 63.9% 

in the HadUK dataset and 61.4% in the EQUIS dataset). 

¶ The most significant differences between the WRMP24 stochastic dataset and other 

datasets exist in events with 1 to 10-year return periods, which are not material events 

when calculating supply capability. 

¶ When looking at all rainfall accumulation durations, for drought events with return periods 

of c.20 years and more, the WRMP19 and WRMP24 datasets give very similar results. 

¶ When looking at long-duration rainfall accumulation, both the WRMP19 and WRMP24 

stochastic datasets appear to possibly over-represent long-duration droughts. As an 

example, the most severe 3-year accumulation on the historical record is c.80% of the 

LTA, whereas a 1 in 100-year 3-year event in both the stochastic datasets would indicate 

an accumulation of 72-73% of LTA. As the accumulation period considered increases, 

the WRMP24 stochastic dataset appears to over-represent long droughts more than the 

WRMP19 stochastic dataset. 

6.73 While the relative performance of the WRMP19 and WRMP24 stochastic datasets is not materially 

different (i.e., the question may be raised as to why new datasets were produced given that the 

results are similar), it is important to bear in mind the significant improvements that were made in 

the production of the WRMP24 datasets, in particular: 

¶ A nationally coherent method was applied, using the same base dataset. In WRMP19, 

different companies used different rainfall datasets as the training set, meaning that 

national coherence was compromised. In WRMP24, the HadUK dataset was used.  

¶ Reduced bias correction. In WRMP19, the stochastic datasets were criticised for the bias 

correction required. Less bias correction is needed in the WRMP24 datasets, and a more 

sophisticated approach was taken. 
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Conclusion 

6.74 This analysis demonstrates that the stochastic datasets are well calibrated. During the 

development of our plan, concerns were raised that the datasets could, due to the training dataset 

used, under-represent long-duration droughts. This analysis demonstrates that the datasets used 

do not under-estimate the likelihood of long-duration droughts. If anything, the datasets appear 

to include more severe long-duration droughts than would be likely when considering the historical 

weather datasets. As such, we do not consider that modelling of additional long-duration droughts 

is required. 

 

Issue 6.3 

Request 

6.75 Thames Water should provide further information on the relationship between the deployable 

output benefit of a strategic resource option and the deployable output benefit it brings to the 

London supply system.  

Further elaboration of request given in annex, or clarification given subsequently 

Annex Issue 6 

6.76 Thames Water should provide further clarity in its final WRMP24 for how the stated ¯deployable 

output benefit of a given intervention° and ¯the deployable output benefit that the intervention 

brings to a given supply system° influences the company®s supply resilience, when applied to the 

South East Strategic Resource Option (SESRO) and the London supply system. The company 

should quantitatively discuss the difference in resilience and vulnerability SESRO brings to the 

London system, particularly during extreme and multi-year droughts. Where applicable, this 
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should be made with reference to transfers that SESRO provides to other SE companies as 

planned in WRMP24. 

Our consideration of the points raised 

6.77 As raised in response to Issue 6.2, the issue of how a new option would interact within a WRZ 

with an underlying vulnerability profile is an important one to consider, and is something we are 

happy to expand on in our plan. As such, we have added the text below to our plan.  

Changes made to the rdWRMP24 

6.78 We have added the following text to Section 7 of our WRMP, at the end of the section entitled 

¯Option DO Assessment°.  

6.79 When considering Option DO Benefit assessments, it is important to note that the value of 

importance is the DO benefit that an option brings to a given Water Resource Zone (WRZ), rather 

than the DO benefit that an option itself would be assessed to have in isolation. New water 

resources options would become part of wider systems, and so how any new solution would work 

within the context of the system is clearly very important.  

6.80 An analogy which is useful in this context is that of a football team. If a team has a particularly 

poor goalkeeper, then signing a new striker is unlikely to be the most effective way to improve the 

team®s overall performance. In the same way, if an existing water resources system is known to 

be particularly vulnerable to short, sharp droughts then designing a solution which is designed to 

be most effective in long-duration droughts is unlikely to be the best overall solution. 

6.81 For the reasons highlighted above, for our larger solutions we undertake all Deployable Output 

modelling using a staged process. In this process (see Figure X), we first calculate a ¯baseline 

DO° for the water resources system; we then introduce a new intervention and calculate what the 

water resources system DO would be with the intervention in place, the ¯new DO°; the DO benefit 

of the scheme is then calculated as the difference between the ¯new DO° and the ¯baseline DO°. 

  

Figure X ² Deployable Output Calculation Process 

 


















































































































































































































































































































































































































































































