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Summary  
Key Points 

 Affinity’s forecast needs have become the main driver for early construction of Abingdon 

reservoir, so GARD’s response to the revised dWRMP has gone into a lot more detail 

than our response to Affinity’s first dWRMP. 

 Affinity’s has failed to address most of GARD’s comments on their first dWRMP, 

particularly the proposal that Affinity should independently review Thames Water’s 

assessments of the Abingdon reservoir and Severn-Thames transfer options. 

 Affinity has grossly over-estimated the magnitude of future deficits by inappropriate 

assumptions for population growth, meter penetration, PCC, leakage reduction and 

target headroom. 

 With allowances for these factors that comply with national targets and align with other 

water companies’ plans, there would be a surplus over target headroom of at least 120 

Ml/d until 2080, without any need for Abingdon reservoir or any other major source. 

 Affinity’s supposedly ‘adaptive plan’ would not allow the construction of Abingdon 

reservoir to be aborted in the likely event of their forecast deficit not materialising. 

 Affinity and Thames Water have not allowed for the effect on London’s supplies of 

increased effluent returns from Affinity’s extra supplies or enhanced chalk stream flows, 

which would increase water available for London – a major flaw in both dWRMPs. 

 If the demands exceed those expected by GARD, our proposed adaptive plan would 

address even Affinity’s high forecast deficit, taking advantage of surpluses in local supply 

zones and the return flows to London from Affinity’s extra supplies. 

 GARD supports Affinity’s ‘Supply 2040’ proposal, which should be completed by 2030. 

This would allow earlier and larger chalk stream relief. 

 In the unlikely event of Affinity needing another major source, they should not select 

Abingdon reservoir, because of its associated increased flood risk to the local area 

downstream, lack of resilience to longer duration droughts and large impact on the 

environment and local communities. 

 Instead Affinity should look to one of the inter-regional transfer options that would bring 

new water to South East England (unlike Abingdon reservoir). 

 GARD welcomes Affinity’s recent work on the Minworth effluent and South Lincolnshire 

reservoir options, which should be reassessed taking account of the benefits of bringing 

‘new water’ to Thames Water’s London’s supplies. 
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1. Introduction  

 Affinity’s first draft WRMP did not call for a supply from Abingdon reservoir until the 

2050s, so it was not the main driver for the reservoir. Therefore, GARD’s response to the 

first dWRMP was relatively brief and did not look in detail at Affinity’s need for a supply 

from the reservoir. 

Affinity’s revised dWRMP shows much larger demands for additional supplies and calls 

for a decision on Abingdon reservoir by 2023. Therefore, GARD has provided a much 

more detailed response, with focus on Affinity’s need and a proposal for meeting the 

need without Abingdon reservoir. 

12 
 
 
 
 
 
 

 Affinity’s Statement of Response to consultation on the first dWRMP failed to address 

most of the points raised by GARD. In particular, Affinity has not responded to GARD’s 

criticism that it has been too accepting of Thames Water’s assessment of the Abingdon 

reservoir and Severn-Thames transfer options. There appears to have been no 

independent review of Thames Water’s assessments of major options. 

However, GARD welcomes Affinity’s recent work on new transfer options using 

Minworth treated effluent and Anglian Water’s proposed South Lincolnshire reservoir. 

13 

 There has been insufficient detail provided of the engineering and costs of Affinity’s 

major supply-side options. There should be more transparency of engineering details 

and costs in the next version of Affinity’s WRMP. 

14 

2. Deficit forecasts and leakage/demand reduction measures  

 Population forecasts 

In GARD’s opinion, Affinity’s methodology for developing its population forecast is 

fundamentally flawed and gives insufficient attention to variation around its main 

forecast. Ofwat have told GARD that factoring the plan-based forecast to reflect reality 

would be acceptable, if supported by evidence. Affinity has not done this. 

 GARD proposes that, for Affinity’s expected demands in planning new supplies, local 

authority population plans should be factored by 0.75 until 2044 and then ONS 2016 

growth rates applied until the end of the period, as per planning guidelines. 

 
 

20 
 
 
 
 
 

24 

 Affinity’s metering plan 

Affinity has only increased its metering by about 3% over the last 4 years, despite below 

average metering, above average PCC and plans for a major new source. Affinity now 
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plan for 80% metering by 2025 and 90 % by 2045, but NIC recommends widespread 

smart metering by 2030 and near universal by 2035. GARD proposes that Affinity’s plan 

should be similar to Anglian Water’s, which has 95% smart penetration by 2030. 

 Affinity’s plans for reducing per capita consumption 

Affinity’s forecast deficit in their WRP Excel tables, which determine the deficit to be met 

by new supplies, assumes PCC of in 139 l/h/d in 2025 and 130 l/h/d in 2045. In the 

revised WRMP document and Affinity’s stakeholder forum on 11th April 2019, Affinity 

showed planned reductions in PCC to 129 l/h/d in 2025 and 124 l/h/d in 2045.  

 
 

34 

 GARD proposes that Affinity should plan their new supplies on the basis of the lower 

PCCs that they have committed to in their written plan and to stakeholders. Even these 

lower PCC figures are significantly more than those planned by other water companies 

with supply deficits in the South East. 

 

 Affinity’s plans for leakage reduction 

Despite unit leakage currently well above most other companies, Affinity only plan 40% 

leakage reduction from 2020 to 2050, compared with the nationally agreed target 

reduction of 50%. Furthermore, Affinity’s plan delays leakage reductions in the Lea and 

Colne zones until 2043, after the planned start of Abingdon reservoir.  

This is a major flaw in Affinity’s plan – the leakage work in Lea and Colne zones should 

precede the start of construction of Abingdon reservoir. The plan should comply with the 

national target of reducing leakage by 50% from 2020 to 2050. 

 
 

39 

 Allowance for climate change 

Affinity allow for a c.30 Ml/d reduction in deployable output for climate change in Colne 

zone and, rightly, almost nothing in other zones of Central Region – the limits on their 

supplies are largely determined by licence conditions, with no restrictions related to 

river flows or groundwater levels. The Colne climate change allowance appears to have 

been based on the threat of a chalk stream sustainability reduction, in the event of a 

drier climate. Therefore, it should be treated as a possible future sustainability reduction 

(which can be dealt with by GARD’s adaptive plan), not a climate change allowance. 

 
 

42 

 Target headroom 

Affinity’s plan allows for target headroom of about 11-12% of demand in the 2030/40s. 

This is about 3-4% more than other companies with deficits in the South East, like 

Thames Water’s London zone. This corresponds to an over-allowance in Affinity’s target 

headroom of about 30 Ml/d in 2038, the date of supposed need for Abingdon reservoir. 
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 GARD’s proposal for demand management measures and planning deficit 

GARD’s proposed revisions to demand-side measures and  contingency allowances  in 

determining the deficit for planning new supplies are: 

 Meter penetration of 80% by 2025, 89% by 2045, and 95% by 2080 

 PCC of 129 l/h/d by 2050, 124 l/h/d by 2045 and 114 l/h/d by 2080 

 Leakage reduction to 50% of 2020 level by 2050 and 60% by 2080 

 No allowance for climate change (deal separately with more chalk stream relief) 

 Target headroom of 8% in 2045 and 6% in 2080 

 
 
 
 
 

47 

 The reductions from these revisions, individually, on the forecast deficits shown in 
Affinity’s  latest WRP Excel tables are: 

 

 
 

47 

 With GARD’s revised supply/demand balance, there would be a Central Region surplus 

over target headroom of 120 to 170 Ml/d through to 2080, without any need for new 

supplies for Affinity, as shown below: 

 

 

 

 
 

48 

 Need for adaptive planning for an uncertain deficit 

The supply/demand balance above shows the importance of adaptive planning to avoid 

creation of a white elephant like Kielder reservoir, an unnecessary £2 billion project to 

be paid for by future generations and irreversible impacts on the environment and local 
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communities, in an area which, unlike Kielder, is well populated and in which the 

reservoir would be a highly visible intrusion on the landscape. 

Affinity’s ‘adaptive plan’, including a decision on Abingdon reservoir by 2023, provides 

no chance to abort the reservoir in the likely event of the need not arising. 

GARD’s adaptive  plan, making use of ‘Supply 2040’ and the return flows from Affinity’s 

extra supplies, would provide ample flexibility for meeting higher than expected 

demands and sustainability reductions, without any need for Abingdon reservoir. 

52 
 
 
 
 
 

64 

3. Affinity’s supply options and their effect on London’s supplies  

 Location of Affinity’s forecast deficits 

Affinity’s forecast deficits in their Central Region are mainly in the Colne, Lea and Stort 

zones in the north and east of the region. However, Affinity’s planned leakage reduction 

and demand management in the Wey, Misbourne and Pinn zones create large surpluses 

in the south of Central Region, which can be used to meet the forecasts deficits in the 

Colne, Lea and Stort zones up to about 2050.  

Therefore, even accepting Affinity’s deficit forecasts (which GARD certainly does not), 

Abingdon reservoir or another major new source would not be needed until after 2050. 
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 Supply side options 

The major supply options considered by Affinity are Abingdon reservoir, Severn-Thames 

and Grand Union Canal transfers and South Lincolnshire reservoir. These are all options 

with long lead times and heavy initial costs, so they are not suited to adaptive planning 

to meet an uncertain deficit, particularly in the next 10 years, before the effectiveness of 

increased leakage and demand management is better known. GARD proposes that 

Affinity’s plan should focus, at least initially on more adaptive options such as: 

 Using up to 15 Ml/d of surplus water in Affinity’s Wey zone 

 Using about 20 Ml/d of surplus in Thames Water’s SWA zone, with a transfer to 
Affinity’s adjacent Misbourne zone 

 Transfer using water from TW’s London supply enhancement options including 
leakage reduction, enhanced metering, reuse 

 Using about 18 Ml/d from reallocation of NPower’s surplus from their Didcot 
power station licence 

 About 11 Ml/d from the planned Oxford canal transfer 
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65 

 Affinity’s planned ‘Supply 2040’ internal transfer mains 

GARD strongly supports Affinity’s planned ‘Supply 2040’ for major internal mains 
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enhancements to transfer water from their lower Thames abstractions to the Colne, Lea 

and Stort zones. Any of the above supply-side options could use the planned internal 

mains enhancements to supply the deficit zones. 

We propose that ‘Supply 2040’ should be given high priority in Affinity’s AMP7 and 

AMP8 business plans, aiming to bring forward its completion to 2030. This would also 

allow much earlier and larger chalk stream sustainability reductions than currently 

planned, without needing to wait for Abingdon reservoir. 

 
67 

 
 
 
 
 

 Effect of Affinity’s supplies on downstream river flows and London’s supplies 

Most of Affinity’s Central Region supply area is located in the Thames valley, upstream of 

Thames Water’s London supply intakes on the lower Rivers Thames and Lea. Therefore, 

abstractions for Affinity’s supplies reduce water availability for London, but, equally, 

treated effluent returns emanating from Affinity’s supplies flow back to the London 

supply intakes. 

Regardless of the source of water for increasing Affinity’s supply, about 70% will be 

returned upstream of London via treated sewage effluent and leakage to the water 

table.  

Neither Affinity nor Thames Water appears to have taken this crucial fact into account in 

planning their future supplies or appraising future options. This is a major flaw in both 

Affinity and TW’s revised dWRMPs. 
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 Effect of Sustainability Reductions on river flows and London’s supplies 

GARD recognises and strongly supports the need for Sustainability Reductions to reduce 

the impact of Affinity’s supplies on chalk streams.  

Affinity’s planned 34 Ml/d of chalk stream Sustainability Reductions will be in place by 

2025, using Affinity’s agreed increase in a transfer from Anglian Water’s Grafham 

reservoir. Affinity’s revised dWRMP should make clear to stakeholders that these 

sustainability reductions are not dependent on early construction of Abingdon reservoir. 

About 80-90% of Affinity’s chalk stream Sustainability Reductions will convert into 

enhanced flows in chalkstreams, increasing the deployable output of London’s supplies 

by about 80% of the amount of the Sustainability Reductions. This needs to be taken into 

account in planning future supplies, but Affinity and Thames Water have failed to do so 

in their dWRMPs. 
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4. GARD’s adaptive plan for meeting Affinity and chalk stream needs  
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 GARD’s adaptive plan for supply-side measures 

If new supplies are needed to the extent shown by Affinity’s forecasts (which GARD 

thinks is highly unlikely), they should be planned for the deficits shown in Affinity’s 

revised dWRMP Excel tables for Central Region as a whole, rather than for an arbitrarily 

selected ‘Challenging’ future. 

 
 
 

64 

 
GARD proposes three phases for an adaptive plan dealing with the deficits shown 

Affinity’s WRMP Excel tables (if they were to arise): 

i) Using the surpluses in Wey and Pinn zones to meet deficits in other zones 

ii) Transfer of 18 Ml/d of surplus water in Thames Water’s SWA zone 

iii) Connection to Thames Water’s London supplies via a link to Queen Mary 
reservoir and transfer of up to 100 Ml/d (most of which would return to London) 

 
 
 
 

65 

68 

69 

 

 Affinity’s ‘Supply 2040’ mains enhancements and the expansion of the Iver water 

treatment works would be needed in all three phases of GARD’s proposal.  

67 

 The dWRMP should include earlier implementation of the ‘Supply 2040’ mains 

enhancement, the new Iver WTW and a connection to Queen Mary reservoir. This will 

give security of supply for a wide range of deficits and allow much larger and earlier 

reductions in chalk stream abstraction than currently planned. 

 
 
 

61 

 Effect of GARD’s adaptive plan on London’s supplies 

Most of the transfer to Affinity from London would be returned to London’s supplies via 

treated sewage effluents, leakage and enhanced chalk stream flows.  

GARD’s modelling has shown that a transfer of 100 Ml/d to Affinity from Thames Water’s 

London zone would only cause an estimated loss of 22 Ml/d in London’s deployable 

output. This would be only a small part of the London deficit to be met by Thames 

Water, mainly by reduced leakage, enhanced metering and their Deephams reuse 

scheme. 
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72 

 Effect of GARD’s proposal on river flows 

All of GARD’s proposals would comply with the constraints in existing abstraction 

licences and the Lower Thames Operating Agreement. There would be no adverse 

impact on flows in the lower Rivers Thames and Lea, and much bigger improvements in 

chalk stream flows than currently planned. 

 
 

71 
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Next steps 

GARD’s proposal should be included as a feasible option in the next dWRMP and 

assessed accordingly. The initial assessment for the dWRMP should include detailed 

estimates of return flows to the Rivers Thames and Lea.  

 The potential for GARD’s proposal to enable earlier and larger chalk stream sustainability 

reductions than currently planned, without need to wait for Abingdon reservoir, should 

be made clear to environmental and angling interests. 

 
74 

5.  Review of Affinity’s options for new external supplies  

 Affinity’s option assessments in general 

Affinity’s assessment of benefits and costs for new supplies should allow for the 

beneficial effect of their returns to London’s supplies via treated effluent and enhanced 

chalk stream flows. Failure to allow for this invalidates all Affinity’s option appraisals. 

Affinity’s revised dWRMP appears to have relied again on Thames Water’s assessments 

of major schemes, without any independent review of contentious aspects previously 

identified by GARD. In their next version of the WRMP, Affinity should demonstrate that 

they have independently and critically reviewed the assessment of options where they 

have previously relied on Thames Water’s assessments. 

Affinity’s review of Thames Water’s assessments should take into account GARD’s 

numerous criticisms of Thames Water’s original and revised dWRMPs 
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78 

 Abingdon reservoir 

Affinity should not accept Thames Water’s rebranding of Abingdon reservoir as the 

“South East Strategic Reservoir”. This is a misrepresentation of its function and 

capabilities. In view of the reservoir’s minimal refill in long droughts, “Abingdon tank” 

would be a more apt re-branding. Affinity should refer to it simply as the Abingdon 

reservoir. 

 
 
 

77 

 Affinity should look into GARD’s proposal that there should be more appropriate 

allowances for dead and emergency storage in Abingdon reservoir, which would reduce 

its yield and raise the cost of Affinity’s share by about 15%. They should review whether 

water released from the reservoir in droughts would be suitable for use in Affinity’s 

supplies, bearing in mind that the water will go straight from the River Thames to their 

water treatment works (unlike Thames Water’s supplies). 

 
79 

 Affinity should look into GARD’s assertion that Thames Water has failed to address 

increased flooding from Abingdon reservoir’s encroachment of flood plain and has 
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allowed inadequate mitigation. They should re-consider whether they wish to be a co-

developer of a scheme which entails such risks 

 Abingdon reservoir has minimal resilience to droughts more severe than 1:200 years. 

TW’s latest resilience work has identified more long duration droughts that would lead 

to catastrophic supply failure, but has disguised them by “averaging” yields. Affinity 

should consider whether they wish to take such risks for their own supplies when there 

are alternatives available. 

 
79 

 Affinity’s SEA for Abingdon reservoir merely seems a ‘cut-and-paste’ of Thames Water’s 

SEA which has been heavily criticised by Natural England, Historic England, CPRE and 

local bodies because of its bias, down-playing impacts and over-stating benefits. Affinity 

should revise their SEA to take account of GARD’s comments (and the comments of 

national and local environmental groups). 

 
96 

 Severn-Thames transfer 

Affinity should not have rejected STT options on grounds of needing shared storage in 

TW’s reservoirs – no storage is needed and no cost allowance should have been made. 

Affinity should reconsider this decision by independently reviewing Thames Water’s 

assessment of this option, taking account of GARD’s numerous criticisms of Thames 

Water’s assessments in their original and revised dWRMPs 

In particular, Affinity should review GARD’s analysis which showed that Thames Water’s 

assessment of Severn-Thames transfer (STT) options has understated their yield by use 

of flawed stochastic river flow data and unjustified river losses. 
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89 

 Transfer of treated effluent from Minworth  

The import of treated effluents from Minworth WWTW via the Grand Union canal would 

be a genuine inter-regional transfer (unlike Abingdon reservoir).  

Affinity should recognise that about 75% of Affinity’s supply would be passed on to 

London’s supplies, probably making it less costly for Affinity than Abingdon reservoir and 

more adaptive to Affinity’s uncertain needs. This should be taken into account in option 

appraisal. 

 
 

90 

 South Lincolnshire reservoir 

The South Lincolnshire reservoir option would also be a genuine inter-regional transfer 

based on the River Trent, which has a good baseflow because of the treated effluent 

returns from upstream towns and, in turn, would pass on most of Affinity’s supply to 

London. It would probably be a less costly and more adaptive option than Abingdon 

reservoir for both Affinity and TW. Affinity should reappraise this option, taking account 
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of the benefits of the scheme for London’s supplies and, therefore, their share of the 

costs. 
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1. Introduction 

Key points 

 Affinity’s first draft WRMP did not call for a supply from Abingdon reservoir until the 

2050s, so it was not the main driver for it.  

 Therefore, GARD’s response to the first dWRMP was relatively brief and did not look 

in detail at Affinity’s need for a supply from the reservoir. 

 Affinity’s revised dWRMP shows much larger demands for additional supplies and 

calls for a decision on Abingdon reservoir by 2023.  

 Therefore, GARD has provided a much more detailed response with focus on 

Affinity’s need and a proposal for meeting the need without Abingdon reservoir. 

 Affinity’s  Statement of Response to the consultation on the first dWRMP failed to 

address most of the points raised by GARD.  

 In particular, Affinity has not responded to GARD’s criticism that it has been too 

accepting of Thames Water’s assessment of the Abingdon reservoir and Severn-

Thames transfer options. 

 Affinity does not appear to have undertaken any independent review of Thames 

Water’s option assessments. 

 GARD welcomes Affinity’s recent work on new transfer options using Minworth 

treated effluent and Anglian Water’s proposed South Lincolnshire reservoir. 

 There has been insufficient detail provided of the engineering and costs of Affinity’s 

major supply-side options. 

 There should be more transparency of engineering details and costs in the next 

version of Affinity’s WRMP. 
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1.1 Scope of response 

In May 2018, GARD submitted a response to Affinity’s consultation on their first draft Water 

Resource Management Plan (dWRMP)1. In their first dWRMP, Affinity showed less need for 

new resources and proposed no use of Abingdon reservoir until the 2050s. Affinity was not 

calling for early implementation of Abingdon reservoir to meet their own needs.  

Therefore, GARD’s response to Affinity’s first dWRMP was relatively brief. It focused mainly 

on the options for meeting possible Affinity needs, starting in the 2050s. We had covered 

Affinity’s use of these options in our response to Thames Water’s first draft WRMP in April 

20182, so our response to Affinity’s dWRMP was heavily cross-referenced to our TW 

response. We did not comment much on Affinity’s demand forecasts, because, at that stage, 

they were not a major driver for construction of Abingdon reservoir. 

Affinity’s revised dWRMP claims much greater need for more water supplies. Consequently, 

Affinity is calling for an early start to construction of Abingdon reservoir. Therefore, this 

response to Affinity’s revised dWRMP contains more detailed analysis than our first 

response and is structured as follows: 

 In Section 2, we examine Affinity’s forecast need for new supplies, looking in detail 

at population and PCC forecasts, leakage control and allowances for climate change 

and target headroom. We make proposals for changes in Affinity’s plans for demand 

management and leakage and consider the effect on forecast deficits. 

 In Section 3, we consider the effect of Affinity’s supply-side options on downstream 

river flows and Thames Water’s London supplies. We also review the need for more 

Sustainability Reductions for chalk stream impacts and how they could be provided. 

 In Section 4, we provide detail of GARD’s supply-side proposal for meeting the needs 

for supplies to Affinity’s customers and more relief for chalkstreams, without any 

need for Abingdon reservoir. 

 In Section 5, we review Affinity’s assessment of major supply-side options, mainly 

looking at Abingdon reservoir and the Severn-Thames transfer (STT), but also 

considering the transfer options for Minworth WWTW effluent and using Anglian 

Water’s proposed South Lincolnshire reservoir. In commenting on the Abingdon and 

STT options, we make extensive reference to our response to the consultation on 

Thames Water’s revised dWRMP3. 

 In Section 6, we review Affinity’s programme appraisal and selection of options. 

                                                        
1
 GARD response to Affinity’s first draft dWRMP, May 2018 

2
 GARD response to Thames Water’s first dWRMP, April 2018 

http://www.abingdonreservoir.org.uk/downloads/GARD%20response%2029.04.2018.pdf 
3
 GARD response to Thames Water’s revised dWRMP, November 2018 

http://www.abingdonreservoir.org.uk/downloads/GARD%20%20response%20to%202nd%20Consultation%20
on%20TW%20draft%20WRMP%20Rev%2029.11.18.pdf 

http://www.abingdonreservoir.org.uk/downloads/GARD%20response%2029.04.2018.pdf
http://www.abingdonreservoir.org.uk/downloads/GARD%20%20response%20to%202nd%20Consultation%20on%20TW%20draft%20WRMP%20Rev%2029.11.18.pdf
http://www.abingdonreservoir.org.uk/downloads/GARD%20%20response%20to%202nd%20Consultation%20on%20TW%20draft%20WRMP%20Rev%2029.11.18.pdf


 

13 
 

1.2 GARD’s comments on the 1st dWRMP and Affinity’s response 

GARD’s response to Affinity’s first dWRMP was critical of Affinity’s apparent acceptance of 

Thames Water’s plans for Abingdon reservoir and of Thames Water’s dismissal of Severn-

Thames transfer options. We pointed out that Affinity appeared to have undertaken no 

independent analysis of these options, despite what we considered to be major flaws in 

Thames Water’s analysis. We urged Affinity to rectify this in their revised dWRMP. Quoting 

from the summary to our first response to Affinity4: 

“Affinity’s WRMP should pay more attention for the strategic need to bring “new water” 

to reduce the over-dependence of South East England on water from the Thames valley. 

There should be an independent review of Thames Water’s investigations of the Severn-

Thames transfer options, which we believe have under-estimated yields, over estimated 

costs and unfairly assessed environmental impacts. 

The WRMP should recognise that Thames Water are proposing the Abingdon reservoir as 

the next upper Thames source. Affinity should independently review the Abingdon 

reservoir option, on which their future plan depends and for which Affinity could become 

responsible as a joint developer. There should be critical examination of the adequacy of 

allowances for dead and emergency storage, the validity of deployable output, the 

resilience to droughts more severe than the design standard, the provisions for 

controlling flood risk and reservoir leakage and the even-handedness of the 

environmental impact assessment. 

There should be a re-examination of the high costs that Affinity have allowed for their 

use of water from Abingdon reservoir, which appears to be a disproportionately large 

share of Thames Water’s total scheme cost. There should an independent review of 

Thames Water’s cost estimates for other options which have lead to their selection of 

Abingdon reservoir. 

Affinity should demonstrate that they have critically reviewed the contentious aspects of 

Thames Water’s WRMP and not been over-accepting of Thames Water’s own analysis.” 

Affinity’s response to GARD’s criticisms of the first dWRMP has been, frankly, extremely 

disappointing. The relevant part of their Statement of Response is copied in Appendix A. The 

only GARD comment that has been addressed has been our call for more examination of 

strategic transfer options. Affinity’s response was: 

“As part of the ongoing development of our revised dWRMP, Affinity Water is carefully 
considering a number of strategic alternative options for transferring water.”  

This has led to the inclusion of inclusion of the GUC /Minworth transfer in Affinity’s 

preferred plan (after Abingdon reservoir) and the South Lincolnshire reservoir as the 

                                                        
4 GARD response to Affinity’s first draft WRMP, page 2 
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following option, with plans for more investigation of these options in AMP7. We welcome 

this improvement in the revised dWRMP. 

However, apart from that one example, all other GARD criticisms of the first dWRMP have 

been brushed aside with bland ‘non-responses’. For example, in response to GARD’s request 

that Affinity conduct an independent review of many technical aspects of the Abingdon 

reservoir, which Affinity now plan to develop jointly with Thames Water, Affinity’s response 

was merely: 

“As part of the development of our revised dWRMP we will continue to do the review 

work necessary for options considered.” 

We have found no evidence that Affinity has critically and independently reviewed the 

Abingdon reservoir proposal. For example, Affinity have not addressed GARD’s request that 

Affinity review the allowances for dead and emergency storage and the acceptability of 

water released from emergency storage for their supplies. We would expect that Affinity 

would at least make a statement like “our consultants have looked into this and concluded 

that there will be no problems with the quality of water stored at 3m average depth in a 4 sq 

km lake in a summer drought, as has been experienced at Farmoor reservoir, because ***. 

The water released from Abingdon’s emergency storage can be treated by the process 

planned for our new Iver WTW – see Technical Report *** ”. Such a response would at least 

have demonstrated that GARD’s criticism had been addressed, with supporting evidence. 

As it is, we think Affinity have only paid lip service to our response to their first consultation. 

We hope that Affinity will look properly at our response to this latest consultation and 

produce a professional and well-evidenced Statement of Response. In particular, we urge 

Affinity to show that they have looked critically and independently at the contentious 

aspects of Thames Water’s revised dWRMP, which affect Affinity’s own plan. 

1.3 Availability of information and cost transparency 

We are grateful that Affinity have provided GARD with a lot of useful information in their 

supporting technical documents5. However, there has been only minimal detail provided of 

the feasibility studies and outline designs for the main supply-side options that have been 

considered in selecting Affinity’s preferred plan – Abingdon reservoir, Severn-Thames 

transfer, transfer of Minworth treated effluent by Grand Union Canal or pipeline and the 

South Lincolnshire reservoir. There is some basic information about the schemes in 

Technical Document 4.6, ‘Supply Side and Constrained Options Report, Volume 2’, but no 

detail at all of the engineering of these schemes, assessment of their deployable output, 

sizing of main components and so forth, to justify the outline designs that have been costed. 

                                                        
5 Revised draft WRMP19 – Schedule of Technical Reports 
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Only the bare minimum detail of the capex and opex NPV costs of options has been 

provided.  It appears that the relative cost of options has been a major factor in the 

selection of Abingdon reservoir as Affinity’s preferred option for early implementation. It is 

impossible to judge from the information provided whether this selection has been made 

fairly and without bias in favour of Affinity’s shareholders or the personal preferences of 

those responsible for preparing the dWRMP. We propose that the dWRMP should contain 

should contain sufficient cost detail to give public confidence that scheme selection has 

been done fairly and transparently. We propose that, at a minimum, the following cost 

detail should be provided with the next version of the WRMP: 

 Description of the methodology used to estimate costs 

 Sources of cost data (eg whether from Affinity, other water company or third party) 

 Capital cost of main scheme components 

 Land acquisition costs 

 Allowances for optimism bias, design, construction supervision, Affinity on-costs, etc 

 Annual energy use and unit energy cost 

 Inter-company transfer charges and their basis 

We urge Affinity to address these issues of transparency in the next version of the WRMP. 
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2. Deficit forecasts and leakage/demand reduction measures 

Key Points 

 Affinity’s methodology for developing its population forecast is fundamentally flawed 

and gives insufficient attention to variation around its main forecast. 

 Ofwat have told GARD that factoring the plan-based forecast to reflect reality would be 

acceptable, if supported by evidence. Affinity has not done this. 

  Local authority plans should be factored by 0.75 until 2044 and then ONS 2016 growth 

rates applied until the end of the period, as per planning guidelines. 

 Affinity has only increased its metering by about 3% over the last 4 years, despite below 

average metering, above average PCC and plans for a major new source. 

 Affinity plan for 80% metering by 2025 and 90 % by 2045, but NIC recommends 

widespread smart metering by 2030 and near universal by 2035. Affinity’s plan should 

be similar to Anglian Water which has 95% smart penetration by 2030. 

 Affinity’s forecast deficit assumes PCC of in 139 l/h/d in 2025 and 130 l/h/d in 2045. 

These should be reduced to 129 l/h/d and 124 l/h/d, as stated in the dWRMP itself.  

 Despite leakage currently well above other companies, Affinity only plan 40% leakage 

reduction by 2050, compared with the nationally agreed target reduction of 50%. 

 Affinity’s plan delays leakage cuts in the Lea and Colne zones until 2043, after the 

planned start of Abingdon reservoir – the leakage work should precede the reservoir.  

 Affinity allow for a c.30 Ml/d reduction for climate change in Colne zone and, rightly, 

almost nothing in other zones – the Colne climate change allowance should be treated 

as a possible sustainability reduction. 

 Affinity’s target headroom of about 11-12% of demand in the 2030/40s, is 3-4% more 

than other companies with deficit zones – an over-allowance of about 30 Ml/d at the 

time of supposed need for Abingdon reservoir. 

 With GARD’s proposed revisions to the supply-demand balance, assuming industry 

norms for PCC, leakage, etc, there would be a surplus of more than 120 Ml/d through to 

2080, so no need for Abingdon reservoir or any major new sources. 

 Affinity’s ‘adaptive plan’, including a decision on Abingdon reservoir by 2023, provides 

no chance to abort Abingdon reservoir in the probable event of the need not arising. 

 GARD’s adaptive plan, making use of ‘Supply 2040’, would provide ample flexibility for 

meeting higher than expected demands and sustainability reductions, without need for 

Abingdon reservoir. 
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2.1 Population and Household Forecasting 

The Environment Agency (EA) has published clear planning guidelines for developing 

population projections,6 with further detailed guidance developed for WRMP19.7  The 

methodology outlined comprises 6 primary tasks: 

Task A. Assess needs and make choices 

Task B. Assess Local Development Plans 

Task C. Calculate population and household forecasts8 

Task D. Calculate occupancy forecasts 

Task E. Analyse uncertainty 

Task F. Review and finalise population, household and occupancy forecasts 

UKWIR guidance further recommends that sensitivity analysis should include consideration 

of variant scenarios, plus the quantification of uncertainty. It seems that the Affinity 

interpretation of this is to consider different approaches to estimation, such as plan based, 

trend-based etc and consider these as ‘variants’. Having discussed this with Ofwat,9 a better 

approach would be to follow a single plan-based methodology, as directed by planning 

guidance, and use the other models to create variants around this. In this way, a ‘highest-

case’ forecast could be created that assumed every planned development was built and 

compared with a ‘most-likely-case’ forecast. A useful ‘lowest-case’ forecast could also be 

developed for comparison purposes based purely on historical and billing data. The most-

likely-case forecast would take into account the total planning figures and factor this with 

trend, historic, ONS and perhaps political data. Ofwat received this proposal favourably, 

providing it was backed up by a well evidenced argument; all of the evidence needed to 

follow this approach is already presented in the rdWRMP and supporting documents. These 

ideas are developed further, in discussion below. Although it is claimed that the plan-based 

forecast is already weighted by the trend data, this does not seem to have made any 

difference to the overall forecast. 

Affinity’s supporting Technical Report 2.3: Domestic Housing and Population Forecast 

describes the methodology used to follow the 6-step process. It is stated that Affinity joined 

with 4 other water companies in the South East of England to ensure ‘a high degree of 

                                                        
6 Environment Agency and Natural Resources Wales, Water Resources Planning Guideline: Interim Update Apr 
2017 
7
 WRMP 19 Methods – Population, Household Property and Occupancy Forecasting Guidance Manual, 

Environment Agency, Report Ref No 15/WR/02/8 
8
 Note, the guidance uses the term ‘forecast’ as a generic term to encompass both population projections and 

population forecasts which have different meanings when used by the Office for National Statistics. 
9 Comments in meeting between GARD and Ofwat (John Russell and Steven St Pier), 3rd April 2019. 
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consistency between neighbouring companies’ forecasts’ and to avoid ‘duplications, data 

mismatch and misallocations.’  It is unfortunate that Affinity did not instead, or as well, 

choose to collaborate with Thames Water, whose customer area surrounds many of the 

Affinity WRZ, who also process Affinity customer’s waste water and with whom Affinity are 

co-proponents of the Abingdon reservoir. Given the 2 companies different approaches, it is 

likely there is a mismatch between the two rdWRMPs in the expected volumes of supply 

and wastewater treatment. It would make sense in future, for a link to be established 

between the Affinity and Thames Water WRMP to ensure plans are coordinated. It is also 

notable that the Thames Water rdWRMP19 used the later ONS 2016 data, further 

complicating comparison of related plans. 

The ONS 2014 data used in the Affinity report is now 5 years old, and based on the trends 

calculated from preceding years. In 2017, the ONS released ONS 2016 data, noting that this 

edition superseded the 2014 data.10  The new figures indicated UK population and 

household growth would be significantly lower than that calculated in the 2014 figures, with 

the UK projected population lower by 0.6 million in 2026 and 2 million in mid-2041.  

The drivers behind the reductions in ONS 2016 figures are a stalling of previous increases in 

longevity and reduced observed fertility rates. The latter is quite marked and well below the 

2.1 children per female generally accepted as required for maintenance of the natural 

population.   As well as its principal (most likely) projection, the ONS develops high and low 

projection variants based on different assumptions of fertility rates (high and low variants 

based on other factors are also available). For its 2016 data, the ONS notes that: 

“the principal projection assumes the total fertility rate for the UK decreases in the short  

term from the 2016 level of 1.79 to 1.77 in 2017, then increases gradually over the years. 

In the long term, the high and low fertility variants assume total fertility rates of 1.94 and 

1.64 children per woman for the UK”11  

 

Recent updates indicate that England fertility rates have already decreased to 1.7,12 placing 

it almost midway between the principal and low fertility projections. Using a projection 

based on a fertility rate of 1.7 would suggest population figures considerably lower than any 

of the forecasts developed by Affinity.  

The fall in UK fertility rates mirrors what has been observed in many similar highly 

developed ‘westernised’ countries including the USA, where fertility rates have fallen to 

1.76, Japan, Germany, Italy and Spain. Some of these countries are already seeing annual 

                                                        
10

 National population projections QMI, ONS, 26 Oct 2017 
11

 https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/c 
ompendium/nationalpopulationprojections/2016basedprojections/fertilityassumptions#assumptions-for- 
fertility-variants 
12 

Population and fertility by age and sex for 195 countries and territories, 1950-2017: a systematic analysis for 
the Global Burden of Disease Study 2017, The Lancet, 10 Nov 2018  
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falls in their population. Compounding  this, a recent update of the ONS National life 

tables13 indicate that previously measured increases in longevity have now stalled:  

“The slowdown in life expectancy improvements in the UK has continued, as 2015 to  

2017 saw the lowest improvements in life expectancy since the start of the series in 1980  

to 1982… in England life expectancy has remained unchanged from 2014 to 2016. This 

slowing in improvements is reflected in the chances of surviving to age 90 years from 

birth, which has also seen virtually no improvement since 2012 to 2014.”  

 

For the UK, if both trends continue, the population could start to slowly fall at some point in 

the 2050s unless increased immigration is used to counter the falls. It is worth remembering 

that between 1971 and 1983, the UK population was stable. It may well stabilise again.14  

Future immigration levels are more difficult to assess since there is an element of political 

decision as well as how attractive the UK is to migrants. A sensible starting point would be 

the ONS assumed figures. Whichever figures are chosen, this issue should be discussed in 

the rdWRMP as a factor affecting future population. 

Further to the discussion, above, as to how Task E should be conducted, it would be 

perfectly feasible for Affinity to commission the ONS to develop a range of projections 

specifically tailored to the Affinity WRZ local authority areas, and through these explore the 

effects of factors such as fertility rates, longevity and immigration. Specific local authority 

plans that were judged to have major impact could also be used to tweak the model in 

individual WRZs. In initial discussions with Affinity staff, the problem with using local plan 

data was acknowledged but it was stated that the company had no option but to use it. 

GARD has had similar discussions with Thames Water. In fact, the Affinity forecast report 

itself states that this is not necessarily the case, noting that: 

‘Water companies supplying customers wholly or mainly in England are required to base 

their own forecasts on local plans published by local councils or unitary authorities (EA, 

2017). The use of forecasts originated from different data sources, for instance trend-

based forecasts, must be justified by strong evidence’.15  

GARD contends that there is very strong evidence available that Affinity could easily use to 

convince Ofwat that they had created a more realistic forecast that was still based on local 

area plans, but that was constrained by appropriate realism factors. 

                                                        
13

 ONS National life tables, UK:2015 to 2017, dated 25 Sep 2018 
14 

Population estimates for the UK, England and Wales, Scotland and Northern Ireland: mid-2017, Office for 
National Statistics dated 28 June 2018  
15 Technical Report 2.3: Domestic Housing and Population Forecast, Affinity Water, November 2018, p9 
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With regard to accuracy of ONS projections, the latest National Population Projections 

accuracy report16 found that the mean absolute error (percentage), UK total population, by 

forecast duration, 1955-based to 2012-based projections at 20 years ahead, is around 2.7%. 

Beyond that, the ONS notes that projections are increasingly indicative. This 20-year period 

coincides nicely with the duration of most local authority plans. Using the ONS data to 

constrain the local plan model could therefore give some degree of confidence in forecasts, 

at least out to the 20-year point. Since the various Affinity’s supply options under 

consideration have, at most, a 13-year implementation period, a 7-year buffer is available 

between WRMP, to analyse projections and refine options, creating a truly adaptive 

planning cycle. For example, a forecast showing a new supply requirement in 20 years’ time 

could be tracked through 2 or 3 further ONS updates before the need was confirmed and an 

appropriate option selected from a list of pre-studied options. 

Over-estimation of future population levels seems to be a common factor in several of the 

water company WRMPs examined by GARD, clearly due to the methodology used. As an 

example, in the early 1990s, Thames Water estimated that if the reservoir was not built 

immediately, water supplies for its customers would run out by 2019. As we now approach 

2020 with no reservoir, Thames Water and Affinity calculate the same effect 20 years hence.  

Specific issues with the Affinity methodology 

The methodology used by Affinity for developing its population and household forecasts is 

clearly described in the main rdWRMP and 3 supporting Affinity Technical Reports.17  The 4 

different types of forecast are briefly discussed, and we make the following comments on 

these: 

 The trend-based forecast. The main issue with this projection is that much of the 

data is out of date. While no census data is available after 2011, much has changed 

since then and it seems likely that this, together with much of the other data skews 

the results. For example, the ONS 2016 principal projection, which also uses a trend-

based methodology is considerably below the trend-based forecast presented by 

Affinity. In fact, of the four models, Figure 4 of Technical Report 2.3 shows the trend-

based model is the furthest away from the WRMP 14 projection. If the ONS 2016 

data had been used, the difference between the two would be of the order of 25%. It 

is hard to understand why this discrepancy has not been examined further in the 

report. 

 The plan-based forecast. While the report describes how weightings are applied 

between standard trend and plan based population forecasts, there is no 

                                                        
16

 National Population Projections Accuracy Report, ONS, July 2015 
17 

Technical Report 2.3: Domestic Housing and Population Forecast, Technical Report 2.3.1 Population, 
Household and Dwellings Forecasts, June 2018, and Updating WRMP19 Demographic Plan-based Forecasts 
with the New London Plan, June 2018 
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explanation as to how the weightings were chosen or what effect this had on the 

figures produced. It is not therefore possible to determine how effective this 

approach is. 

 The Econometric forecast. There is insufficient detail given to allow any analysis of 

this forecast. 

 The hybrid forecast. This appears to be an Experian developed model based on the 

previous 3 models with little detail given. It is not clear therefore why for most of the 

period out to 2045, the hybrid forecast is lower than the other models. 

Having developed four models, the one chosen is the plan-based forecast with very little 

explanation, except that it is what is required by the planning guidelines and that is the 

closest fit to the historic data. It is not, however, a close fit to the historic data as it is 32% 

higher. The worst fit to the historic data is the trend-based plan which is some 80% higher. 

Clearly, all of the plans forecast future population increasing at a rate that is disconnected 

from historical growth. Given that the data is so markedly different from historic data, and 

that the initial growth rates calculated are simply unrealistic, Affinity describe a process that 

has been applied to assume a constant growth rate through the period until 2045. This is 

shown in Figure 2-1 below: 

 

Figure 2-1 Profile of annual new builds18 

There are a number of questions associated with this diagram. Simple visual inspection 

would imply a mean annual addition of around 14,000 additional households each year over 

the period rather than the approx. 16700 chosen. The report notes that the build rate 

                                                        
18 Technical Report 2.3: Domestic Housing and Population Forecast, Figure 8, p20 
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assumed by Experian in the first few years is unrealistically high compared with historical 

norms and is therefore reduced for planning purposes. There is a basic assumption that 

houses that are not built on time will be at some point later on. Indeed, Technical report 

2.7: Overarching Demand Report makes it clear that the end point of the household forecast 

equals Experian’s plan-based forecast in every zone in 2044/45. Further on, the same report 

describes how the difference between the Affinity forecast and local plans varies by only 

between 0.07% and 1.94% over the first 15 years. It appears that the weighting 

methodology described earlier to constrain plan-based data with trend data has had little if 

any effect on the figures used and that the forecasts still assume that every house planned 

will be built. That is clearly not the historical case. 

In practical terms, since houses will be built as quickly as possible, years where targets are 

not met are unlikely to caught up later on. Over the last 3 years, building industry literature 

reports major issues whereby construction rates are constrained by the availability of both 

materials and skilled labour. If Affinity assume otherwise, supporting evidence should be 

presented. While the report acknowledges that the average figure assumed is still higher 

than the historic achievement rate, the actual rate is not noted. From the earlier discussion 

which calculated the difference between the historic achievement and the plan-based 

forecast as 32%, it is assumed that the historic achievement rate and hence a much more 

realistic assumption, would be around 12500 additional households per year. 

An additional factor skewing the forecast is the late incorporation of planning figures from 

the New London Plan. Para 4.2.6 in Technical Report 2.3 is unclear as to what has been 

included in Affinity’s forecasts and what has not. While noting that Experian were 

commissioned to extract the housing targets from the draft plan and that these were 

included in revised household and population forecasts, it also notes that some local 

authorities, when contacted, provided figures that were more up to date than the 2016 

London Plan and that these were used in preference. It then states that since the draft 

London Plan will not finalise its targets until 2020 these are not included, but that they will 

be used as part of the sensitivity analysis. The end result is not clear and this part of the 

rdWRMP should be rewritten to make absolutely clear what housing development is or isn’t 

included. 

The report notes that for all boroughs, the 10-year targets are now significantly higher than 

those of the 2016 London Plan. Significant in this instance appears to be an increase of 

approximately 45% more than previously expected over a period of 25 years.19  These 

figures are then extrapolated out until 2045 and used to determine population and 

household projections and hence demand. This has a particularly major impact on the 

forecast for Affinity WRZ4. 

                                                        
19 Technical Report 2.3.1: Population, Household and Dwellings Forecasts, June 2018, p11 
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Firstly, the credibility of 2 plans, separated by only 18 months that are so significantly 

different must be challenged. The Affinity analysis blindly accepts this change without 

question. Worse, it fails to consider the possibility that 18 months from now, a further plan 

may change the figures again and that, presumably, such changes could be downwards as 

well as upward. 

The report graphs the differences between the two plans for household and population20 

and the graph for population is reproduced below21: 

 

Figure 2-2 Difference between June 2018 and January 2017 population forecasts 

The problem with this forecast is immediately clear – the report describes:  

‘a slight dip in population relative to the previous forecasts is evident between 2015 and 

2019 which represents where actual dwelling completions have underperformed relative 

to previous targets in London.’22 

This shows the real-world situation that housing targets are political aspirations that in 

practice are not being met, not only in the GLA, but in many areas of England. The graph 

clearly illustrates the failure to achieve the 2016 Plan. Therefore, even as the Affinity 

forecast is published, its credibility is undermined by its own supporting data. In September 

2018, the Evening Standard23 reported that based on the house-building achievement of the 

1st quarter, only 31% of 14,000 planned affordable homes for the GLA would be built that 

year. This rate matches figures calculated for Oxfordshire by CPRE, of between a 30 and 40% 

building achievement rate, and shows that the problem of overestimating what is 

achievable is widespread. 

                                                        
20

 Ibid pp 11 and 13 
21

 Ibid, page 13 
22

 Technical Report 2.3.1: Population, Household and Dwellings Forecasts, June 2018, p11 
23 Evening Standard, ‘So Sadiq Khan, where are all those new homes you promised’, 3 Sep 2018 
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In response to a question on issues with the Affinity population forecast, GARD received the 

following: 

‘Household population is calculated from household numbers by applying occupancy 

rates. Therefore, the rate of increase in population is dictated by the year on year 

difference in occupancy rates. Based on our analysis, occupancy rates, especially those 

for measured households, are forecasted to decrease substantially in the long term. As a 

result, our population forecast shows a decreasing rate of increase in population.’24 

Our interpretation of this can only be that Affinity anticipate that rather than increasing the 

population, the major effect of extra house-building will be to spread the existing 

population among the existing and new housing stock. Thus, the general alarm encountered 

when talking to the Affinity team about the potential future effects of the OxCam and GLA 

building initiatives is shown to be unjustified. While lower occupancy will lead to an increase 

in demand, due to the inefficiencies inherent in this situation, it will be at a much lower rate 

than the often assumed increase of the high occupancy model. Further work is required to 

better understand how potential internal migration resulting from these major 

developments will affect the Thames Water/Affinity balance. It is also likely that new 

housing stock will use water more efficiently than the older stock that customers are moving 

out of and that this should be considered as a factor when calculating demand. These 

factors further build the case for the Affinity and Thames supply areas to be considered as a 

single system in any future planning process. 

Overall, this rdWRMP fails to explain why its population calculations have been carried out 

in the way they have and fails to discuss, and take account of, appropriate alternative 

variants. This has led to unrealistically high forecasts that distort the demand calculation 

and subsequently any calculation of headroom allowance. 

We would urge both Affinity and Ofwat to review the presented population calculations and 

rework them towards a more realistic figure. GARD has reworked the forecast based on all 

of the above arguments and the raw results are presented in Table 2-1 below. A comparison 

with Affinity and ONS 2016 projections is given at Table 2-2 and these are shown graphically 

at Figure 2-3.  

The assumptions used are that the build rate achieved will be 75% of forecast until the end 

of local authority plans in 2040. From then until 2080, ONS2016 principal projection rates of 

growth are applied. The figure of 75% is very generous and almost twice the historical 

achievement of between 30 and 40%.  

However, we acknowledge the political pressure from the centre on local authorities to 

improve their build rates and the understandable nervousness over forecasts being too low, 

                                                        
24 Email response from Affinity WRMP Comms team, received 10 Apr 2020 
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given the statutory requirements on water companies to provide a supply. It is clear from 

Figure 2-3 that the Affinity model diverges rapidly after 2044. Following the WRPG guidance 

of using ONS growth rates, after the end point of local authority plans, would result in a 

forecast much closer to GARD’s. This step alone would reduce the Affinity forecast at 

2079/80 by approximately 500,000.  

Water Resource 
Zone 

Base Year 
Population 
(2016/17) 

Total 
population 
forecast by 
2024/25 

% increase 
by 2024/25 

Total 
population 
forecast by 
2044/45 

% increase 
by 2044/45 

Total 
population 
forecast by 
2079/80 

% increase 
by 2079/80 

1 354,284 375,541 6% 375,541 6% 375,541 6% 

2 426,325 458,299 7.50% 490,273 15% 528,643 24% 

3 699,038 772,436 10.50% 873,797 25% 936,710 34% 

4 902,477 990,919 9.80% 1,110,046 23% 1,191,269 32% 

5 288,591 323,221 12% 369,396 28% 395,369 37% 

6 525,261 572,534 9% 614,555 17% 661,828 26% 

Central 
region 

3,195,976 3,492,950 9% 3,833,608 19% 4,089,360 27% 

7 (Southeast 
region) 

160,115 169,401 5.80% 184,452 15% 198,542 24% 

8 (East 
region) 

150,426 159,150 5.80% 173,290 15% 186,528 24% 

Company 
total 

3,506,516 3,821,501 9% 4,191,350 19% 4,474,430 28% 

Table 2-1 GARD calculated population forecast 

COMPARISON 
OF ESTIMATES 

Source of 
estimate 

Base year 
population 

Total 
population 
forecast by 
2024/25 

% 
increase 
by 
2024/25 

Total 
population 
forecast by 
2044/45 

% 
increase 
by 
2044/45 

Total 
population 
forecast by 
2079/80 

% increase 
by 2079/80 

Total of WRZ 
1-8 

ONS 
2016 

3,506,516 3,709,893 5.8% 4,039,506 15.2% 4,358,599 24.3% 

GARD  3,506,516 3,821,501 9% 4,191,350 19% 4,474,430 28% 

rdWRMP 3,506,516 3,930,182 12% 4,440,157 27% 5,284,792 51% 

Difference between 
Affinity and GARD 

calculation 
 108,681  248,807  810,362  

Table 2-2 Comparison of ONS 2016, GARD and Affinity population forecasts  
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Figure 2-3 Comparison of ONS2016, GARD and Affinity forecasts 

The adoption of sensible population projections by both Affinity and Thames Water would 

show that a source the size of the reservoir is delayed by about 5-10 years, giving plenty of 

time to monitor actual population changes in the interim and adjust plans. Building a 

reservoir for which demand failed to materialise would be recklessly incompetent, have 

major adverse environmental impact on the South of Oxfordshire and saddle future 

customers with the need to unnecessarily service high debt levels through their bills. 

2.2 Per Capita consumption and demand management 

Current situation 

The England average PCC has been about 140 l/head/day for the last five years25. Affinity’s 

per capita consumption over the last few years has been generally about 152 l/head/day26. 

This is the second highest of all the water companies.  

With such a high PCC, one would have expected Affinity to have made good progress in 

increasing its metering. However Affinity’s meter penetration in 2017/8 at 50%27 is below 

the water company average for all properties of 52%28. For comparison Southern Water 

who had a PCC of 141 l/head/d29 in 2013/14 have reduced that to 129 l/h/d30 in 2017/18 by 

                                                        
25

 CCW Water, water everywhere December 2017 table 5. 
26

 Discover Water examined on 17
th

 March 2019. 
27

 Discover water viewed 17
th

 March 2019 
28

 Discover Water viewed 17
th

 March 2019. 
29

 CCW Water, water everywhere December 2017 Table 5. 
30 Discover Water viewed 17th March 2019 
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increasing metering to 84%31. For comparison Affinity’s metering increased from 47% to 

50%, merely 3%, over that four year period. 

Thus Affinity, with the second highest PCC, and with below average metering percentage, 

has below average increase in metering at a time when it has a very costly strategic water 

resource in its revised dWRMP19. This does not lead to a belief that Affinity has had an 

appropriate water resources strategy. 

Metering 

Traditional dumb metering reduces demand by between 15% and 18%. As an example CCW 

quotes32 average PCC for 2016/17 unmetered at 156.7 l/head/day and metered at 124 

l/head/day, a difference of about 20%. During this period almost all the meters were 

“dumb”, which means meter readings were generally taken at regular intervals of about 

every 6 months. 

The NIC states about metering33: “The results suggest that, if the wider benefits are 

considered, quicker and more comprehensive smart metering should result in savings and is 

at worst cost neutral.” On timing “baseline of continuing ... with near universal...smart 

metering by... 2035.” Figure 11 of the NIC report shows 95% smart metering by 2035 as the 

optimum economic case. Recently NIC has called for34 “for action to improve the resilience in 

the water supply...including...widespread smart metering by 2030.” 

Leaky loos 

Recent research35 has shown that between 4% and 8% of toilets leak with a mean flow of 

215 litres/toilet/day. The resulting loss of about 400 Ml/d is about 3% of distribution input 

of England and Wales. Leaky loos are rare on siphon systems and most are caused by faulty 

flush valves on dual flush systems which have been fitted since 2000. Thus, this is an 

increasing problem. These leaky loos are difficult for the householder to spot, but an 

improvement in detection comes if the properties are metered, and particularly with ‘smart 

metering’. 

Smart metering 

Smart (AMI) metering is a metering system that transmits a meter reading back to the water 

company’s data processing centre. This is generally done on an hourly basis. On such a basis 

the company receives about 9,000 meter readings/ customer/ year as opposed to about 2 

historically. This enables usage, leakage, and wastage on a customer’s property to be readily 

identified. This information is also sent to the customer to alert them not only of usage but 

                                                        
31

 Discover water viewed 17
th

 March 2019  
32

 CCW Water, water everywhere December 2017, table 6 page15. 
33

 NIC Preparing for a drier future 2018 page 24. 
34

 NIC press release Water shortage warning highlights urgency of resilience 19
th

 March 2019. 
35 Waterwise, Leaky Loos-Summary Position Statement March 2019 
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also whenever the data senses there is an increase in flow or an apparent leak. “People need 

instant feedback on water consumption. It’s no use getting a stonking great bill after 6 

months and feeling powerless to do anything about it.”36 

Newmarket smart metering trials 

Anglian Water set up an AMI trial in Newmarket covering some 14.000 properties37. Over 

the two year period 2017 and 2018, this resulted in an 11.5% saving on properties that were 

already metered. Plumbing losses were reduced from 7,600 l/hour to 1,370 l/hour an 82% 

reduction. Three quarters of these losses originated from leaky loos of which three quarters 

were of the push-button type. The customer supply pipe losses were reduced from 

3,100l/hour to 344 l/hour, an 89% reduction. 

On the basis of this Anglian Water plans to install AMI smart meters throughout its network 

“with the practical limit of meter penetration”38 95% reached over 2 AMP periods, ie by 

2030. This is even faster than the NIC proposal of 2035. Affinity is a neighbouring company 

to Anglian Water with similar terrain and housing characteristics, and should be aiming at a 

similar target. 

Metering proposal by Affinity 

Affinity revised dWRMP states:  

“We will extend our existing WSP (comprising meter installation and charging by 

reference to volume, customer supply pipe leakage reduction and water efficiency 

activities) in our Central region. We anticipate 80% meter penetration by 2025 and 90% 

meter penetration by 2045.”39  

“The savings from the metering element of our core WSP are currently estimated to 

deliver an 18% reduction in demand for each customer that is metered, along with 

further savings on demand as a result of our associated communication during their 

customer journey.”40 

“Our strategy is to roll out smart metering as part of our “business as usual” meter 

replacement programme (ie we install the smart meter when the existing meter requires 

replacement anyway) which means we only incur the small additional cost of the meter 

technology compared with our ongoing business activities.”41  

                                                        
36

 Anglian Water Waterwise Annual conference 2019, Newmarket customer feedback. 
37

 Anglian Water presentation on smart metering by Paul Glass at Waterwise Conference on 19
th

 March 2019. 
38

 Anglian revised draft Water Resources Management Plan 2019 Table 4.1 page 53 
39

 Affinity rdWRMP 6.2.4 page 89 
40

 Affinity rdWRMP 6.2.5 page 89 
41 Affinity rdWRMP 6.2.8 page 90 



 

29 
 

It is not clear why Affinity, having achieved 80% metering in 2025, then only plans to reach 

90% metering in 2045. As an example Southern Water increased metering from 64% in 

2012/1342 to 86.7% in 2016/17, in four years. 

Worse, Affinity plans to wait until the initial dumb meters needs replacing before installing 

smart meters. On the basis that meters are still being installed in the 2030s, and that they 

last 15 to 20 years before they need replacing, then some metered properties would not 

have smart meters until the 2050s. Thames Water has been installing smart meters in 

London since about 2016. Other water companies, such as Anglian are also installing smart 

meters. Thus why does Affinity not now install smart meters as part of their AMP 7 metering 

programme, ie from 2020, and obtain the full benefit from then? 

“Savings from smart metering are based on the assumption that we can achieve 

between 2% and 3% behavioural change...and an average 75% reduction in supply pipe 

leakage from properties that we are able to identify as having significant leaks through 

the smart meter data.”43 

As an indication, a 3% saving from having smart metering (less than the 11% found by 

Anglian Water) with metered consumption in the Central Zone in 2040 of about 430 Ml/d44 

would mean the reduction would be about 12 Ml/d.  

If supply pipe leakage were assumed to be about 15% of total leakage, then, with the total 

leakage in the Central zone in 2040 of about 100 Ml/d (see later Table 2-3) then the 75% 

saving would be about 11 Ml/d. 

Thus, based on the Affinity assumptions, instituting smart metering from the beginning of 

AMP7 should result in a saving by 2045 of about 23 Ml/d. That would postpone the need for 

a new strategic resource to by about 6 years. 

Affinity metering penetration of 90% by 2045 compares with the NIC recommendation of 

95% by 2035, and Anglian 95% by 2030. GARD considers that, because of the significant 

benefit from metering, Affinity should reconsider its metering proposals, both the start date 

of smart metering and the pace of increase of metering. 

Per Capita Consumption aims for the future 

The joint Defra/regulators letter of August 2018 to the water companies stated45 “The 

government has ...committed to work with you to set an ambitious personal consumption 

target and agree cost-effective measures to meet it.”  

                                                        
42

 CCW Water, water everywhere. 2017 table 3 page 12  
43

 Affinity rdWRMP 6.2.10 page 90. 
44

 GARD JDL Table for Central area. 
45 Defra/Regulators joint letter 9th August 2018 
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The Environment Agency states “At present the average person in the UK uses 140 litres a 

day. Waterwise estimate that it’s possible to get that down to 100 litres a day or less in the 

next couple of decades. We in the Environment Agency like that target which we think is 

achievable. In parts of Denmark they use just 80 litres a day.”46 

The Environment Agency have also said “Recent research showed that a mandatory water 

label for water-using products combined with product standards and building regulations 

could reduce per capita consumption by 30 litres a day in 25 years.”47 

In 2018 Ofwat published the Artesia report on PCC48. This states49 “The scenario results for 

2065 indicate that PCCs between 105 and 50 l/head/day are possible. It is worth noting that 

approximately 22% of the measured population in 2016 already have a PCC of 75 l/head/day 

or below.” 

Southern Water “…have set ourselves the target of reducing water use to 100 l/h/d by 2040. 

Some of our metered households achieve this level of water use already.”50 

Thus, such PCC targets are appropriate, particularly where a water company has an 

expensive strategic resource in its WRMP. 

Affinity proposals on PCC 

The Environment Agency commented on the Affinity draft WRMP51: 

 “The company’s ambition to reduce demand and implement further water efficiency 

measures is modest...given Affinity’s very tight supply-demand balance and pressure on 

resources, we expect it to be leading the pack and striving to make further and 

significant reductions to per capita consumption.” 

2025 target 

Affinity’s revised dWRMP states:  

“We expect our PCC to reduce to around 136 l/h/d by 2025 through our WSP alone. 

These anticipated reductions are reflected in our baseline demand forecast.”52 

“We will reduce PCC to 129 l/head/day 53 by 2024/5 through continuation of our existing 

Water Saving Programme and employing new demand management options. We have 

front end loaded our demand management strategy towards AMP7...However we have 

                                                        
46 Sir James Bevan, Chief Executive speech at Waterwise Conference 19th March 2019 
47 Sir James Bevan, speech at Waterwise Conference 19th March 2019  
48

 Ofwat the long term potential for deep reductions in household water demand, Artesia April 2018 
49

 Ibid page 32 
50

 Southern Water Resources Management Plan 2019:Technical Overview May 2018 page 24 
51

 Environment Agency Representation on Affinity’s draft water resources management plan May 2018 page 6 
52

 Affinity revised dWRMP 6.2.6 page 89 
53 Affinity rdWRMP 6.2.2 page 89 
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included options around household water efficiency audits and fast logging of customers 

in AMP7 which we intend to use to gain valuable insight into the behaviour of 

customers.” 

The document ‘Our Plan for Customers and Communities’ dated March 2019 states54 “How 

we plan to reduce the demand for water...reduce water use from an average of 152 litres per 

person per day to 129 litres per person per day.” 

GARD has compiled a WRP Central Region Final Plan demand table complied directly from 

the WRZ WRP tables for Zones 1 to 6. This shows the Central area 2024/25 PCC as 138.9 

l/head/day .Whilst there might be a small difference between the Central Region and the 

total company, because Zones 7 and 8 are very small compared with the other WRZs the 

difference is generally very small. The PCC in 2024/5 of 139 l/head/day compares with 136 

l/head/day with WSP only and 129 l/h/d “employing new demand management options.”55 

We believe the tables are the numbers that have actually been used in formulating the plan, 

and the number 139 l/h/d conforms with the PCC in preceding and succeeding years in the 

WRP tables. Thus it would appear that the 129 l/head/day in the text is some 10 l/head/day 

lower than that actually used in formulating the plan.  

We have compared this 129 l/h/d with a schedule we have of PCC in 2024/25 prepared by 

one of the regulators. We cannot vouch for the veracity of the schedule. However, it would 

indicate that Affinity would still have the second highest PCC of all the water companies. 

This hardly constitutes the “pack leading” as expected by the Environment Agency. GARD’s 

proposal is that Affinity actually achieves the number in their text, ie 129 l/h/d. That would 

be a reduction of about 10 l/h/d. With a population in the WRP tables of 3.6m, then this 

would be a reduction in demand in 2025 of about 36 Ml/d. 

2045 target 

The WRP tables for the Central Area show a PCC in 2045 of 129.7 l/h/d. According to the 

Waterwise table of PCC based on the draft Business Plans submitted in September 2018, 

this is the highest PCC of any of the water companies in 2045. 

The revised draft WRMP19 states: “Aim towards further reducing water use to between 110 

and 120 litres per person per day by 2045, but only if this is affordable for customers and 

delivered in a way that is acceptable to them”56 This is repeated in Our Plan for Customers 

and Communities,57 along with a statement that Customers told Affinity they want “Help 

them reduce the amount of water they use in their homes.”58 

                                                        
54

 Affinity Our plan for Customers and Communities March 2019  page 7 
55

 Affinity revised dWRMP  
56

 Affinity rdWRMP page 7 
57

 Affinity Our Plan for Customers and Communities page 7 
58 Affinity Our Plan for Customers and Communities March 2019 page 6 
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Affinity state: “We achieve a PCC of 124 l/h/d...by 2045.59” Again there is an appreciable 

difference between these statements and the WRP tables for the Central area which show a 

PCC in 2045 of 129 l/h/d. 

Considering the current proposal to invest in the expensive new strategic water resource, 

we believe that one appropriate criterion would be that Affinity PCC in the Central area in 

2045 would be at the nationwide water company average. The draft plans had an average of 

123 l/h/d60 so we assess the final plan average PCC is likely to be about 120 l/h/d. This 

would mean a reduction of about 10 l/h/d, which, for a WRP 2045 population of about 

4.1m, would be a reduction of about 41 Ml/d. This is completely achievable given the 

availability of smart meters now and that Affinity should be installing them now in order to 

be at the same level  as its comparable Anglian neighbour, ie. 95% smart metering by 2030. 

Moreover this will be enabled by the likely advent of proposed water appliance labelling, 

appliances becoming more water efficient, and new house water efficiency. 

The Environment Agency expectation of Affinity being a “pack leader” would mean a 2045 

PCC of about 115 l/h/d. This would be a drop of 15 l/h/d, a drop of about 60 Ml/d. 

GARD has taken the 124 l/h/d in the central Region in 2045 as stated in the revised dWRMP 

text, notwithstanding that this is higher than the median of all companies. 

Longer term situation 

In the longer term demand ie 2045 to 2080, the impact of climate change is likely to 

continue, thus water supplies may be affected more, leading to  increased pressure to 

reduce demand. 

The WRP tables show the percentage of smart metering increasing on average by about 6%, 

and yet Affinity revised dWRMP PCC on average is projected to increase from 130 l/h/d in 

2045 to 138 l/h/d in 2080 an 8 l/h/d increase. We can find no explanation for this increase 

and have not been able to find any other company that is projecting an increase in this 

period. The most applicable comparison is with the Southampton West WRZ of Southern 

Water where they also allege they need a new strategic source. There Southern Water 

projects that PCC will drop from 125 l/h/d in 2020, to 93 l/h/d in 2070. 

Variation in meter penetration and PCC between zones 

The variations in Affinity’s zonal projections of meter penetration and PCC are shown in 

Figure 2-3: 

                                                        
59

 Affinity rdWRMP page 76 
60 DEFRA Water conservation report December 2018 Table 5 
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Note: all data from Affinity’s Excel WRP tables for Zones 1 to 6 

Figure 2-3 Affinity’s meter penetration and PCC forecasts by zone 

This shows significant differences between the zones and raises a number of questions: 

 Why is meter penetration much higher in Wey zone than all the others? 

 If over 90% meter penetration is achievable in Wey zone, why not in the others? 

 Why is PCC much higher in the Pinn and Lea zones, the two largest zones? 

 Why is the PCC growth in Wey and Misbourne zones, much higher than the others? 

We have found no answers to these questions in the revised dWRMP or in the supporting 

technical documents for demand forecasting or climate change. In GARD’s opinion, there 

should be consistency of assumptions between zones, with the poorer performing zones 

brought in line with the others, with all striving for industry best practice. This is reflected in 

GARD’s proposal for reduction in PCC. 

GARD proposal for PCC reduction 

Affinity should follow the Environment Agency expectation to “lead the pack”.  
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From the beginning of AMP7 it should install AMI smart meters not “dumb” meters, carry 

out home visits similar to Anglian and other water companies, and take other innovative 

measures to at least achieve industry-average  PCC  by 2025. GARD expects that Affinity PCC 

in 2025 would reduce from 139 l/h/d to the 129 l/h/d which is stated in the rdWRMP text. 

For the quoted population of 3.6m in 2025 that would mean a drop in forecast demand of 

36 Ml/d. 

By increasing smart meter penetration to 87% by 2035, and other measures, GARD would 

expect Affinity’s 2045 PCC at least to have reduced from the 130 l/h/d in its WRP table to 

the figure it quotes in its rdWRMP text of 124 l/h/d. This is still appreciably above industry 

average, of about 120 l/h/d and even more so above “pack leading”, about 115 l/h/d, as 

expected by the Environment Agency.  

During 2045-80 there is a 6% increase in smart metering. Water using appliances would 

become more water efficient and new houses would be more water efficient. Thus one 

would expect PCC to decline further. For comparison the adjacent Thames Water Slough 

Wycombe and Aylesbury WRZ with constant 95% meter penetration shows a projected fall 

in PCC from 125 l/h/d in 2030 to 102 l/h/d in 2099. This is a fall of about 1.5 l/h/d per 5 year 

AMP, ie to 114 l/h/d in 2080.  

The reduction in the Affinity 2080 demand would thus be 24 l/h/d. With a 2080 population 

of 4.9m in 2080 then the reduction in Affinity demand in 2080 due to metering and PCC 

factors would be 118 Ml/d. 

Summary of GARD’s view on PCC  

Affinity, with an expensive strategic resource in its revised dWRMP, has above average PCC, 

below average metering, and has only increased its metering by about 3% over the last 4 

years. 

Affinity plan for 80% metering by 2025 and 90 % by 2045. NIC recommends widespread 

smart metering by 2030 and near universal by 2035. Affinity’s plan should be similar to 

Anglian Water which has 95% smart penetration by 2030. 

Affinity WRP tables show PCC in 2025 of 139 l/h/d. This should be reduced to the number in 

the text of 129 l/h/d, thus reducing demand by 36 Ml/d.  

Considering the installation of smart meters,  the likelihood of proposed water appliance 

labelling, appliances becoming more water efficient, and new house water efficiency, it is 

unclear why the further PCC planned reduction after 2025 is so small. 

Affinity WRP tables for Central Region show PCC in 2045 of 130 l/h/d. This should be 

reduced, certainly, to the number in the revised dWRMP text of 124 l/h/d, but probably to 

the water company projected average of about 120 l/h/d or even the industry leading 
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115l/h/d. The implication of this on Affinity’s forecast need for more resources is considered 

further in Section 2.7. 

2.3 Leakage 

Affinity’s first dWRMP 

In the first dWRMP Affinity had two plans. The Preferred Plan reduced company leakage by 

11% by 2025. The Alternative plan reduced company leakage by 15 % by 2025. The EA’s 

review of Affinity’s first dWRMP61 commented that: 

 “We think the company should explore how it can use innovative approaches to achieve 

leakage reductions in line with leading companies and the findings of the recent NIC 

report on England’s Water Infrastructure Needs... We are also concerned that there is a 

large variance in leakage targets between water resources zones and that the new 

baseline total leakage forecasts, in some zones, are higher than the PR14 forecasts.” 

The Consumer Council for Water reports that “leakage is a key concern for customers and 

that companies’ performance in managing leakage can have a big impact on their attitude 

to water saving, as well as their perceptions of water companies.”62 

Leakage Targets 

For the past decade water industry leakage has been relatively constant. 

The Consumer Council for Water state “Ofwat proposal was that the industry should move 

away from SELL and challenge itself to reduce leakage by 2025 by a further 15% beyond the 

level achieved by upper quartile companies in 2020.”63 That would have meant the 

companies with higher normalised leakage rates, such as Thames and Affinity, having to 

make considerable leakage reductions. A leakage reduction of 15% has been set for the 

AMP7 period 2020-25. 

The National Infrastructure Commission has stated 64 that: 

“Costs are expected to fall with a long term programme and better use of technology, 

making halving leakage by 2050 part of the most cost-effective pathway.” DEFRA 

“should set an objective for the water industry to halve leakage by 2050, with Ofwat 

agreeing 5 year commitments for each company (as part of the regulatory cycle) and 

reporting on progress.”  

                                                        
61

 Environment Agency Representation on Affinity’s draft water resources management plan 17 |May 2018, 
page 15. 
62

 CCW 2016 Water, water everywhere? Page 6 
63

 CCW water, water everywhere? December 2017 page 9 
64 National Infrastructure Commission. Preparing for a drier future. April 2018  page 12 
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Since then Ofwat has challenged companies to reduce leakage in accordance with NIC 

recommendations. 65 Water UK has written to the Secretary of State66: 

 “I confirm that the sector’s ambition is to reduce by at least half the total amount of 

water lost overall to leaks in England, by 2050 at the latest.” 

It is reported that the EFRA Committee have said that: 

 “Ofwat’s target for the water companies to reduce leakage by 15% by 2025 is not 

ambitious enough and that Ofwat should set a long term target for water companies to 

reduce leakage. In the Committee’s view the water industry should collectively be aiming 

to reduce leakage by 50% by 2040 rather than 2050.”67 

The NIC has subsequently clarified 68 that the start date for “halving leakage” is 2020, using 

the target levels of leakage in AMP6. Thus any shortfall in meeting the 2020 leakage target 

would need to be made up during AMP7 and would not count as leakage reduction towards 

the target.  

A couple of companies, including Affinity, have set targets to significantly reduce leakage 

during AMP 6. This does not count towards the 50% target.  

 However the halving of leakage is a national target so in theory companies would have to 

agree with Ofwat their proportion. GARD understands that for AMP7 each company has 

accepted the 50% as a company target. 

 In our opinion, those companies with no, or very limited, supply demand balance issues 

should have a lower leakage reduction target, whilst those companies with an appreciable 

supply/demand imbalance in 2050 and requiring an expensive strategic water resource 

should have a significantly higher proportion of the national 50% reduction. Affinity has 

projected the need for a huge capital project, Abingdon reservoir, with big impacts on local 

communities and the environment. Therefore, they should be aiming for leakage reduction 

higher than 50%, rather than remaining one of the worst performing water companies. 

Zonal leakage projections in the WRP tables 

Gross leakage in each zone in the DYAA Final Plan demand is shown in Table 2-369 and the 

leakage per property per day for the zones of Central Region is shown in Figure 2-4: 

                                                        
65

 EA Water Resources Planning Guidelines.2018 
66

 Water UK letter of 17
th

 October 2018 
67

 Water briefing report on EFRA Eighth Report of Session 2017-19 Regulation of the Water Industry 
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th
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69 Affinity WRP Excel tables for each zone, FP Demand worksheets 
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Note 1: Table compiled by GARD using leakage data on “FP Demand” worksheets in Affinity’s Excel WRP tables. Final 

column based on the NIC base of 2019/20. 

Table 2-3 Affinity's planned leakage reduction (Ml/d)  

 

Figure 2-4 Affinity’s planned leakage/property/day in Central Region zones 

Reduction 2020 to 2025 

The Environment Agency comments critically on Affinity’s leakage70 projections in their first 

dWRMP: 

“We are disappointed with Affinity Water’s aspirations......We expect the company to strive 

to met this challenge and maintain its previous good record on reducing leakage.” 

The revised dWRMP tables show a company leakage in 2020 of 158 Ml/d and in 2025 131.8 

Ml/d, a reduction of about 26 Ml/d, about 16%. This would meet the company 15% 

reduction target in AMP7, but is far from the industry best practice that is needed by a 

company proposing a major new source: 

 Anglian Water proposes to reduce leakage from 2017/18 of 182Ml/d to 142 Ml/d, a 

quoted reduction of 22%.71 

                                                        
70 Environment Agency Representation on Affinity’s draft water resources management plan May 2018 page 6 

WRZ Name 2016/7 2017/8 2019/20 2020/1 2024/5 2029/30 2034/5 2039/40 2044/5 2049/50  2079/80

Reduction 

by 20501

1 Misbourne 24.6 23.4 22 21.9 20.7 15.1 13.3 12.1 10.9 9.6 9.3 56%

2 Colne 27.6 25.2 23.7 22.4 22.2 22 21.8 19.5 14.4 14.4 14.4 39%

3 Lee 21.7 27.4 25.8 24.4 21.4 21.2 20.8 20.3 16.3 16.2 16.2 37%

4 Pinn 46.4 47 44.2 40.6 27.9 27.7 26 24.9 24.1 23.3 23.3 50%

5 Stort 15.2 15.1 14.2 13.5 11.6 11.5 11.3 10.2 10.1 10 10 30%

6 Wey 19.1 19.8 18.6 18.6 18.6 18.3 16.6 15.8 14.9 14.8 14.8 20%

154.6 157.9 148.5 141.4 122.4 115.8 109.8 102.8 90.7 88.3 88.0 40%

7 Dour 5.3 6.9 6.5 6.5 6.4 6.4 6.2 6 3.8 3.4 3.3 48%

8 Brett 4.3 3.2 3 3 3 3 3 3 2.8 2.6 2.6 13%

164.2 168 158 150.7 131.8 125.2 119 111.8 97.3 94.3 93.9 40%
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 Yorkshire Water  propose to reduce leakage from 287 Ml/d to 175 Ml/d by 2025, a 

reduction of 40%.72 

 Waterwise have provided us with a table of change of leakage to 2024/5 in terms of 

litres/property/day. This shows the Affinity leakage reduction as the lowest of all the 

water companies (whose reductions are between 17% and 28%) 

 That table also shows that in 2024/5 Affinity will have the highest unit leakage rate in 

l/pr/d of all the water only companies.  

 That table also includes the Ofwat comment about Affinity “The company should 

reconsider its proposed service levels and ensure they are stretching and meet the 

upper quartile values or provide compelling evidence to demonstrate why this level 

cannot be achieved.” 

Table 2-3 has a number of oddities which are marked in red in the table: 

 For instance, at the beginning the difference between 2016/7 and 2017/8 in WR 

Zones 3 and 7 (Lee and Dour) is an increase of about 25%. One reason for this could 

be the Ofwat revised definition of leakage. 

 The Pinn WRZ 4 shows a drop from 44.2 Ml/d in 2019/20 to 27.9 Ml/d in 2024/25, a 

drop of over 30%, a remarkable achievement. 

 The Colne WRZ 2 has a step change from a steady 20.6 Ml/d leading up to 2043/4 to 

a steady 14.4Ml/d in 2044/45 and thereafter, a drop of about 6.2 Ml/d, about 30%, 

in one year in a large WRZ. 

 The Lee WRZ also has a step change from 20.86 Ml/d in 2043-44 to 16.29 Ml/d in 

2044/45, a drop of about 4.6 Ml/d in one year. 

 Similarly the Dour WRZ 7 drops from 6 Ml/d in 2039/40 to 3.8 Ml/d in 2044/45, a 

35% drop in 5 years. 

There could be specific reasons for these oddities, but  they are not explained. 

If the reductions in the Colne and Lee WRZs were brought forward to 2037, ahead of 

Abingdon reservoir, the drop in demand between 2037 and 2044 would be about 10.8 Ml/d. 

There seems no reason why not, as these are projected leakages in the tables.  

Bringing forward the Colne and Lea leakage reductions to 2037 would postpone the need 

for a new strategic resource by about 6 years, judging by Figure 35 of the revised dWRMP, 

which shows a very low growth in the underlying demand/supply balance. This is discussed 

further below and in Section 2.7 of our response. 

Reduction to 2050 

                                                                                                                                                                            
71

 Anglian Water revised draft WRMP 2019 page 11 
72 Water briefing  9th August 2018 
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Affinity aspires to meet the Government’s proposed target of reducing leakage by 50% by 

2050, as set out in the revised dWRMP.73 

 “Beyond 2025 we aspire to reducing leakage to 50% from our 2015 levels by 2050.” 

[note  2015 is the wrong base date which should be 2020]...“the aim to achieve 50% 

leakage reduction will involve implementing a number of strategies as the right 

technology becomes available. Our work in 2020 to 2025 will be key to setting these 

strategies.” 

“A move towards Advanced Meter Information (AMI) systems once the ‘Internet of 

Things’ wide area networks are rolled out will coincide with the completion of our 

universal metering programme in 2025. This will provide hourly flow information that 

will highlight supply pipe leakage more frequently than currently available .“(over 700 

times more frequently than monthly) “The information received from the AMI system 

and the increased coverage of network sensors will be further enhanced by artificial 

intelligence software that will move us still forward in achieving greater effectiveness in 

leakage detection and intervention strategies.”  

“With these measures, we consider that it should be economic to reduce leakage by a 

further 9% before leakage reduction becomes uneconomic in comparison to our strategic 

supply side options... We therefore need to find a way of achieving this final 11% 

reduction through a combination of maximising the benefits of smart metering...and 

further increasing the efficiency of ALC through as yet undeveloped technologies (ie the 

internet of things).” 74  

“innovation in leakage control is likely to be sufficient to meet , or come close to, the 50% 

target without having to replace water mains.” 75        

The leakage in 2020 in the WRP DYAA FP is 158 Ml/d for the company supply area and 94.3 

Ml/d in 2049/50. This is a reduction of 40%, a significant shortfall against the NIC and Ofwat 

aim of a reduction of 50% and the Water UK commitment76 that it would be met. To meet 

the 50% target would require leakage to be reduced to 79 Ml/d. That would be a further 

leakage reduction of about 15 Ml/d. 

From the tables the Central Region leakage in 2020 would be about 148.5 Ml/d. The 

tabulated leakage in the Central Region in 2049/50 is projected as 88.3 Ml/d, again a 

reduction of about 40%, a significant shortfall on the 50% target.  

A reduction of 50% of 2020 leakage in the Central area of 148.5 Ml/d would be to 74.3 Ml/d, 

a reduction of 14Ml/d. 

                                                        
73

 Affinity Water revised draft WRMP Technical Report 4.8 leakage Strategy, pages 8,11,February 2019 
74

 Affinity Water Revised Draft Water Resources Management Plan, page 94,  March 2019 
75

 Affinity  2020-2025 and beyond, Delegates Pack,  Stakeholder Forum Notes, page 8,  11
th

 April 2019   
76 Water UK letter of 17th October 2018 
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Regrettably, the revised dWRMP text casts doubt on the Affinity commitment to reducing 

leakage in the later years, about 2040 onwards, as the revised dWRMP states , 6.2.22 “ With 

these measures, we consider that it should be economic to reduce leakage by a further 9% 

(ie 39% overall) before leakage reduction becomes un-economic in comparison to our 

strategic supply side options.” No date is given for this change albeit a date of 2038 has been 

given for the first supply from a strategic source. The NIC have told GARD77  that the leakage 

reductions should be implemented irrespective of the availability of water resources. 

Comparison with other companies’ leakage 
. 
The Affinity Central Region supply area includes a part of North West London in the 

Wembley area and outlying suburban towns such as Rickmansworth, Harlow, Stevenage, 

Staines, Woking, Bagshot, and St Albans. Much of this area has been developed post World 

War 2 and there are fewer areas where the pipes were laid in the Victorian area than for 

some water companies. In comparison many of the towns in northern England have older 

pipes and thus an intrinsically higher leakage rate. Thus Affinity’s pipes should be in no 

worse condition than the country generally and their leakage should be no worse than the 

national average. 

In addition we have tried to select water companies with as similar conditions as Affinity as 
possible. This was done prior to consideration of their leakage rates. 
 
Ofwat has published comparative leakage data in January 201978: 
 Leakage 

m3/km/day 
Industry average 5.42 

Sutton and East Surrey, a comparable company with some London areas 
and some more wealthy suburbs 5.95 

Bristol Water , similar central town with some suburbs 5.42 

South East  Water who have some WRZs contiguous with Affinity          5.14 

Affinity based on draft plan but at 2025 the projected leakage in the revised 
draft plan will only be 4 percent less than the revised plan (adjusted) 8.08 

 Thus, on this metric, Affinity has a leakage rate about 50% higher than industry average and 

several comparative companies. 

 

 

                                                        
77

 Telephone conversation  DiMauro/Binnie 15.3.2019 
78

 Supply-demand balance enhancement: Feeder model summaries, Table 4.2 Ofwat January 2019 
https://www.ofwat.gov.uk/wp-content/uploads/2019/01/Supply-demand-balance-enhancement-feeder-
model-summary.pdf 
 

https://www.ofwat.gov.uk/wp-content/uploads/2019/01/Supply-demand-balance-enhancement-feeder-model-summary.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/01/Supply-demand-balance-enhancement-feeder-model-summary.pdf
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 The other leakage metric in Ofwat’s January 2019 assessment is litres/prop/day:  

Industry average                        75 

Sutton and East Surrey              68.5 

Bristol Water                               66 

South East Water                       73 

Affinity (adjusted)                      86 

Again, by this metric, Affinity’s leakage by 2025 will still appreciably exceed that of its peers.  

For comparison Anglian Water plans to reduce its leakage rate in its Ruthamford South WRZ 

which borders Affinity, from 75 l/prop/d in 2020 (about industry average) to 41 l/prop/d in 

2045. Similarly Southern plan to reduce leakage in its Hampshire West WRZ from 86 

l/prop/d (similar to Affinity)  in 2020 to 27 l/prop/d in 2070. 

 Thus we conclude that Affinity should be expected to reduce its leakage by significantly 

more than the 50% industry average to have its leakage no worse than the industry average 

of both metrics. Considering it alleges it has need of a new expensive strategic water 

resource, it could be argued that this should be in the earlier part of its water resources plan 

programme, ie 2025 to 2040.  

Further, Affinity has a newer pipe system than most other water companies but an 

appreciably higher unit leakage than the industry average and also its peers. In our view, the 

unit leakage rate should be reduced to at least the industry average on both leakage metrics 

by 2040.  

Table 3-1 above shows the revised dWRMP leakage in 2040 as 112 Ml/d. Reducing this to 

the m3/km/d industry average in 2025, ie from 8.08 to 5.42 would mean the 2040 leakage 

would be 75 Ml/d. That would be a reduction of about 37 Ml/d. Studying Figure 35 of the 

revised dWRMP, then the leakage reduction of 37 Ml/d would postpone the need for a new 

strategic resource to beyond 2050. Thus reducing leakage to just the industry averages 

would delay the need for a new strategic source by at least 10 years. This is discussed 

further in Section 2.7 of our response. 

From Table 3-1 above it is clear that Affinity do not show a reduction in leakage after 2050. 

GARD considers that the leakage rate after 2050 should continue to be reduced because: 

 there will be increasing pressure on water resources, development in technology 

and some increase in smart metering, and  

 Affinity has a projected leakage rate significantly above the industry average.  

GARD has assumed that over the period 2050 to 2080 Affinity will be required to at least 

become industry average in l/p/day. On the assumption that post 2050 no other company 

reduces its leakage, achievement of the industry average would result in a Central Region 

leakage rate in 2080 of 65 Ml/d, which is 23 Ml/d less than projected by Affinity. 
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GARD’s conclusions on leakage 

Affinity has one of the highest unit leakage rates of the water only companies. 

There are a number of unexplained oddities in Affinity’s annual leakage projections for each 

zone which should be resolved.  

Affinity has taken 2015 as the base year for assessing compliance with leakage reduction 

targets, whereas it should be the target leakage for 2020 in the WRMP14. 

However, if Affinity take the action necessary and achieve the leakage reductions in their 

supporting WRP tables, then they should achieve the 2025 target reduction of 15%.  

Affinity tables show leakage reductions in the Stort and Lee WRZs of about 10Ml/d in 2044. 

There seems no reason why this could not be brought forward to 2037, thereby postponing 

the need for a new strategic resource to at least the late 2040s. 

According to the WRP tables, Affinity only plan to achieve about 40% leakage reduction in 

2050 compared with the nationally agreed target reduction of 50%. The further leakage 

reduction to meet the target would be about 15 Ml/d and, because of the low rate of 

demand increase shown in Figure 35 of the revised dWRMP, this on its own would postpone 

the need for the new strategic resource by about 9 years to about 2047.  

2.4 Allowances for climate change on supply outputs 

The Affinity’s allowances for climate change in Central Region vary greatly in the six Zones as 

shown in Table 2-4: 

       

 Zone 
Baseline 

deployable 
output Ml/d 

Climate change 
allowance Ml/d 

Climate change 
allowance % of DO 

 
2040 2080 2040 2080 

 1. Misbourne 104.3 0.0 0.0 0% 0% 

 2. Colne 125.0 -24.2 -35.9 -19% -29% 

 
3. Lea 150.6 -1.9 -2.8 -1% -2% 

 
4. Pinn 258.0 0.0 0.0 0% 0% 

 
5. Stort 55.0 0.0 0.0 0% 0% 

 
6. Wey 205.0 0.0 0.0 0% 0% 

 

Central 
Region 

897.9 -26.1 -38.8 -3% -4% 

Note: data from Affinity’s WRP Excel DYAA tables for zones 1-6, Baseline Supply worksheets 

Table 2-4 Climate change allowances in Central Region zones 

Affinity’s Technical Report 1.3, ‘Climate change vulnerability assessment’, provides some 

explanation of the large zonal variations in climate change allowances: 
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1. The Colne zone is said to be vulnerable to large future sustainability reductions: 

“Possible abstraction reductions of 118 Ml/d in the Upper River Colne and 88 Ml/d 

in the Middle Colne and lakes in EA’s ‘unknown’ category could affect future 

WRMPs.79” 

2. The Pinn and Wey zones are supplied by surface water from the River Thames and 

Affinity’s River Thames abstraction licences contain no flow constraints80. Therefore, 

there is no need to allow for climate change losses in these zones. 

3. The Misbourne, Lea and Stort zones are largely supplied from groundwater and were 

assessed as having a low vulnerability to climate change81. 

In essence, Affinity’s surface water abstractions are immune to climate change, because 

there are no river flow restrictions on their River Thames abstraction licences. The 

groundwater abstractions are also largely “climate change-proof” because water is always 

available to abstract from the aquifer (provided the borehole is deep enough), regardless of 

drought severity. However, the consequent impact on chalk stream flows could result in a 

future sustainability reduction. The fear of more sustainability reductions would appear to 

be the reason for the big climate change allowance for Colne zone. 

If our supposition is correct for the large climate change allowance for Colne zone, we think 

it should be allowed for as a potential future sustainability reduction and not as a climate 

change loss. In Sections 3.3 and 4.5 of this response, we show that about 80-90% of reduced 

groundwater abstractions from Sustainability Reductions will result in increased river flows 

for London’s supplies. Therefore, the chalk stream abstractions can be replaced by a link to 

London’s supplies, using ‘Supply 2040’, without much impact on the overall combined water 

supplies of Affinity and Thames Water – all as explained in Sections 3.3 and 4.5. 

In GARD’s opinion, the climate change allowance of 36 Ml/d for Colne zone should be 

removed from the Central Region supply-demand balance and included only as a potential 

future Sustainability reduction. This would delay Affinity’s need for a major new resource by 

about 15 years. 

For all the Central Region zones, in our opinion there should be zero loss of deployable 

output due to climate change. This would be consistent with Thames Water’s Henley and 

Guildford zones both of which have zero allowance for climate change loss and get their 

supplies by direct abstraction from the River Thames or from groundwater82.  

2.5 Target Headroom 

Target headroom allowances for the zones of Central Region are shown in Table 2-5: 

                                                        
79

 Affinity Technical Report 1.3, Climate Change Vulnerability Assessment, Table A.4 and A.6 
80

 Ibid Tables A.4 and A.6 
81

 Ibid Tables A.1, A.3 and A.5 
82 Thames Water revised dWRMP, WRP Excel tables for Henley and Guildford zones, BL Supply worksheets 
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Note: data from Affinity’s WRP Excel DYAA tables for zones 1-6, Final Plan SDB worksheets 

                   Table 2-5 Target headroom in zones of Central Region 

When viewed as % of distribution input (ie customer demands plus leakage), these are 

unusually high allowances for target headroom when compared to other water companies, 

as shown in Figure 2-5: 

 
Note: data from Affinity’s WRP Excel DYAA tables for zones 1-6, Final Plan SDB worksheets 

 
Note: Other company data from their WRP Excel DYAA tables, Final Plan SDB worksheets 

Figure 2-5 Comparison of Affinity target headroom with other water companies 
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There are big inconsistencies in Affinity’s zonal headroom allowances: 

 A large unexplained jump in Lea zone in 2025 

 Excessive target headroom in Misbourne zone 

 Big zonal differences, even after ‘Supply 2040’ internal transfer mains which 

effectively make Central Region a single supply zone 

When compared with other water companies, Affinity’s target headroom allowances look 

excessive, particularly in 2040, the time when Abingdon reservoir is said to be needed.  

In GARD’s opinion, Affinity should have assumed Central Region target headroom of around 

8% of distribution input in 2038, the date of supposed need for water from Abingdon 

reservoir. This would be consistent with other companies with forecast deficits in the South-

East – Thames Water’s London and SWOX zones and Anglian Water’s Ruthamford South 

zone. 

An allowance of 8% for target headroom for Central Region in 2038, as compared with 

Affinity’s allowance of 11.6%, would reduce the deficit by 27 Ml/d and put back the need for 

Abingdon reservoir by about 10 years. 

The justification of Affinity’s target headroom allowances in Technical Report 3.2 ‘Headroom 

Report’ appears inconsistent with regard to the risks allowed for in headroom and the risks 

in Affinity’s various ‘Futures’ in their ‘adaptive pathways’ approach in the revised dWRMP. 

In the Executive Summary at the start of the Headroom Report it says83: 

“We have ensured that there is no overlap between the risks and uncertainties allowed 

for in headroom, and the risks that are being modelled through the ‘adaptive pathways’ 

decision making process used for the rdWRMP. The Target Headroom allowance is used 

to represent the risks and uncertainties associated with baseline supply and demand 

uncertainties, compared with the adaptive pathways that examine risks and 

uncertainties associated with future policy considerations and uncertainties in planned 

supply and demand options. The change in Target Headroom that results from Final Plan 

allowances is used in the decision making process, but has been handled in a logical and 

transparent way to avoid any conceptual ‘double counting’.” 

This contradicts what is said in the Summary at the end of the Headroom Report84: 

“This updated analysis results in demand forecast uncertainty being the dominant driver 

for target headroom in several WRZs. This is a notable change from WRMP14 but is 

considered justified given that the WRMP14 assessment of demand forecast uncertainty 

only considered uncertainty in the population forecast. No uncertainty was applied to the 

household consumption forecast or non-household demand forecast. No leakage 

                                                        
83

  Affinity Technical Report 3.2, Headroom Report, Executive Summary, PDF page 7, January 2019 
84 Affinity Technical Report 3.2, Headroom Report, Summary, Section 6.2.1, page 53, January 2019 
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uncertainty was considered. In addition, the inclusion of the Water Saving Programme in 

the Company’s baseline plans does present risks and uncertainties in estimating future 

demand which are clearly more significant than a more ‘business as usual’ approach to 

demand management. It is appropriate that this uncertainty should be reflected in target 

headroom.” 

The reference above to “the inclusion of the Water Saving Programme in the Company’s 

baseline plans” appears to have misunderstood the basis of the baseline demand forecasts, 

which do not include the results of the Water Saving Programme. Affinity’s baseline demand 

forecasts show identical leakage (l/prop/day) and almost identical PCC (l/head/day) 

throughout the 2020 to 2080 planning period. Therefore, the target headroom should not 

have included any allowance for uncertainty in the effectiveness of Affinity’s leakage 

reduction or demand management programmes. 

It appears that Affinity have double counted the uncertainties around future demand 

management and leakage reduction – these uncertainties have been allowed for both in 

target headroom and in the unambitious assumptions for PCC and leakage reductions  in 

Affinity’s Final Plan supply-demand balance. This is considered further in Section 2.6.   

 

2.6 Deficit forecast and need for any new sources 

In Sections 2.1 to 2.6 we have reviewed the components of Affinity’s deficit forecasts – 

population, PCC, leakage, climate change and target headroom. For each component of the 

deficit, we have found that Affinity have made unjustifiably pessimistic assumptions. In 

several cases these assumptions are out of line with the other water companies in the South 

East, who are facing substantial deficits. Our findings are summarised on Table 2-6. 
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Table 2-6 Affinity’s over-forecasting of deficits and GARD’s proposal 

 In our opinion, GARD’s proposals in Table 2-6 represent what is likely to happen in an 

‘Expected’ future. Our assumptions for population are a pragmatic reality, rather than a worst 

case based on local authority aspirational plans which have a history of non-delivery. The 

leakage complies with the Government target of 50% reduction by 2050. The demand 

management, leakage, climate change and headroom assumptions are in line with other 

water companies’ plans and industry averages. GARD’s PCC assumptions of 129 Ml/d in 2025 

and 124 Ml/d in 2045, highlighted on Table 2-6, are as Affinity say they will achieve in the 

revised dWRMP85, and confirmed to delegates at the Stakeholder Forum on 11th April 2019.86 

                                                        
85

 Affinity revised dWRMP, pages 76 and 93 
86 Affinity 2020-2025, Delegates Pack, Stakeholder Forum, page 18 (diagram), 11th April 2019. 

GARD assumes PCCs quoted in 

rdWRMP, pages 93 and 76 
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GARD’s assumptions on Table 2-6 have been used to generate an “Expected” version of the 

supply-demand balance and need for new supplies. This would be very different to Affinity’s 

Final Plan, as shown in Figure 2-6: 

 
Note: data from Affinity’s WRP Excel DYAA tables, adjusted for GARD assumptions on Table 2-6 

 
Note: data from Affinity’s WRP Excel DYAA tables 

Figure 2-6 Central Region need for new sources – GARD proposal vs Affinity Final Plan 

With the GARD’s ‘Expected’ supply-demand balance and no new supplies, there would still 

be a surplus of 124 Ml/d in 2038 and 174 Ml/d in 2080. It is likely that a commitment to 

Abingdon reservoir in 2023 would lumber Affinity’s customers with a huge up-front cost for 

a scheme that will probably never be needed to supply them.  

 

0

200

400

600

800

1000

1200

1400

Su
p

p
ly

 a
n

d
 d

e
m

an
d

 M
l/

d

GARD "Expected" Supply-demand Balance

Total consumption Leakage Total demand + target headroom

WAFU with major schemes WAFU with NO major scheme

0

200

400

600

800

1000

1200

1400

Su
p

p
ly

 a
n

d
 d

e
m

an
d

 M
l/

d

Affinity's Final Plan Supply-demand Balance

Total consumption Leakage Total demand + target headroom WAFU

124 Ml/d surplus in 

2038, pre-Abingdon 

 

174 Ml/d surplus in 

2080, WITHOUT 

Abingdon or GUC 

 

1
st

 50 Ml/d 

from Abingdon 

 

2
nd

 50 Ml/d from 

Abingdon 

 

50 Ml/d from 

GUC 

 

1
st

 50 Ml/d 

from Abingdon 

 

2
nd

 50 Ml/d from 

Abingdon 

 

50 Ml/d from 

GUC 

 

25 Ml/d surplus in 

2038, pre-Abingdon 1 

 

43 Ml/d surplus in 

2053, pre-Abingdon 2 

 

25 Ml/d surplus in 

2064, pre-GUC 

 



 

49 
 

The NPV cost of the first phase of Abingdon reservoir, supplying 50 Ml/d to Harefield WTW, 

is shown in Figure 2-787: 

 

Figure 2-7 Affinity’s planned expenditure on 1st 50 Ml/d Phase of Abingdon reservoir 

Affinity’s plan to commit over £400 million to the first phase of Abingdon reservoir in 2023 

seems particularly reckless in the light of the 25 Ml/d surplus that they will still have in 2038 

and their plan to leave leakage reduction in the Lea and Colne zones until after the start of 

Abingdon reservoir in 2038. Affinity’s planned zonal surpluses are shown in Figure 2-8: 

 
Note: data from WRP DYAA Excel tables for Zones 1-6 

Figure 2-8 Affinity’s zonal surpluses with their planned new schemes 

It should be noted that the huge surpluses that Affinity plan still to have at the time of 

commissioning of their three major new schemes are in addition to their target headroom 

allowances which are much more than industry norms, as we have shown in Section 2.5. 

 

                                                        
87 Affinity revised dWRMP, WRP Excel tables for Zone 1, Feasible Options worksheet 
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GARD has queried the basis of the supply-demand balance shown in Affinity’s WRP tables: 

 

Affinity’s response to GARD’s query highlights some of the inadequacies of their plan: 

1. What is meant by “largely showing Expected future for supply”? Either it is the 

expected future or it is not. What aspects of their future supplies have been 

assumed not to be “Expected”? 

2. The demands shown in Affinity’s WRP tables are clearly not the “optimistic future”: 

 The planned PCCs of 139 l/h/d in 2025 and 129 l/h/d are a lot higher than 

industry norms and what Affinity say they expect to achieve in the their 

revised dWRMP – on their Figure 29 on page 93, the expected PCCs are 129 

l/h/d in 2024/25 and 124 l/h/d in 2045; the optimistic future PCC is said to be 

119 Ml/d. 

 Their leakage reductions fail to meet the Government’s 50% reduction target 

and fail to deal with leakage in the Lea and Colne zones until after the start of 

Abingdon reservoir – clearly not “optimistic”. 

3. With a plan to commit to Abingdon reservoir by 2023, there will be no opportunity 

for their “monitoring plan” to say whether Affinity’s huge assumed population 

growth will occur; although there may have been some monitoring of success of 

Affinity’s AMP6 leakage and metering activities, there is not much time before the 

2023 decision date. 

4. The statement above that the first strategic option has been moved forward to meet 

a ‘Challenging’ future fails to provide an explanation of what has been allowed for in 

the ‘Challenging’ future – it appears to have been an arbitrary move in an attempt to 

justify a need for a decision to proceed with Abingdon reservoir in 2022/23. 

 

 GARD Query on 31st March 2019: 

Which of Affinity’s possible “futures” is shown on the WRP Excel tables? Are the 
tables intended to show the ‘Expected’ future or the ‘Challenging’ future? If not 
the ‘Expected’ future, why not?  

Affinity Water response on 10th April 2019: 

We are largely showing Expected future for supply but with the first strategic 

option moved forward to meet the ‘Challenging’ future. We have shown the 

optimistic future for demand. The resulting surplus is intended to show that our 

adaptive approach is appropriate, as our plan contains sufficient risk 

management to allow us to defer supply side investment if appropriate from our 

monitoring plan 
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Affinity’s plan claims to be ‘adaptive’ to monitored changes to their future needs: 

“For the Central region, our Plan also includes a detailed ‘adaptive strategy’, which 

identifies how we will monitor and respond to the uncertainties that we face, along with 

up-front investigative activities and investments that we will undertake to ensure we can 

deliver any adaptations in a timely manner. ......... We anticipate we will require the first 

strategic development by 2038, but our adaptive strategy will allow us to defer that 

investment and hence save customers’ money, if our monitoring of likely future risks 

concludes that it is prudent to do so.” 

This is unrealistic. At the time of the supposed need for a decision on Abingdon reservoir in 

2022/23, no one will know the extent of Affinity’s deficit in 2038, particularly with regard to 

the huge population and housing growth on which the supposed Abingdon need depends. It 

will be impossible for anyone to know in 2022/23 whether Abingdon will actually be needed 

in 2038 or even at all, bearing in mind that GARD’s assessment of Affinity’s ‘Expected’ needs 

shows a surplus in excess of 120 Ml/d continuously through to 2080 with no major new 

supplies (see Figure 2-6). 

In GARD’s opinion, for this reason alone, Affinity’s revised dWRMP is not fit for purpose 

and should be rejected by the regulators and Government. 

Abingdon reservoir is planned by Thames Water to have a deployable output of nearly 300 

Ml/d, of which Affinity’s share would be only be a maximum of only 100 Ml/d, and more 

likely merely 50 Ml/d. Thames Water say they do not need Abingdon reservoir for their own 

supplies until 2043. Affinity’s relatively small needs should not be used to justify an early 

start on Abingdon reservoir – its timing should be based on Thames Water’s own needs, if it 

is needed at all (disputed by GARD in our response to the consultation on Thames Water’s 

revised dWRMP88). 

2.7 Dealing with uncertainty in Affinity’s deficit forecast 

GARD recognises that Affinity’s plan must provide secure water supplies for customers and 

must allow for required environmental improvements, particularly for chalk streams. In 

GARD’s opinion, the uncertainties in Affinity’s forecast deficits can be accommodated by the 

following adaptive plan: 

1. Bring forward the Lea and Colne leakage work to 2036/37 or earlier. 

2. Ensure that ‘Supply 2040’ is in place by 2035, as planned, or preferably sooner. 

3. Use ‘Supply’2040’ to distribute Wey and Pinn surpluses to deficit zones. 

4. Use ‘Supply 2040’ to connect all Affinity’s zones to London’s supplies. 

5. Once connected to London’s supplies, treat Affinity and London as a single “zone”. 

                                                        
88

 GARD response to consultation on Thames Water’s revised dWRMP, Summary, pages 2-4, November 2018 
http://www.abingdonreservoir.org.uk/downloads/GARD%20%20response%20to%202nd%20Consultation%20
on%20TW%20draft%20WRMP%20Rev%2029.11.18.pdf 

http://www.abingdonreservoir.org.uk/downloads/GARD%20%20response%20to%202nd%20Consultation%20on%20TW%20draft%20WRMP%20Rev%2029.11.18.pdf
http://www.abingdonreservoir.org.uk/downloads/GARD%20%20response%20to%202nd%20Consultation%20on%20TW%20draft%20WRMP%20Rev%2029.11.18.pdf
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In addition to these measures, we also note that the abnormally high target headroom 

currently in Affinity’s plan (compared to other companies with deficits) provides more 

protection against uncertainty in the deficit. As explained in Section 2-5, Affinity’s target 

headroom of 11-12% of demands in the 2030s and 2040s is about 3-4% more than the 

industry norm for deficit zones, so it provides another 20-30 Ml/d of supply security. 

GARD’s proposal for an ‘adaptive plan’ is explained below. 

Even with the growth in needs in Affinity’s current plan, which we think are excessive, 

Affinity’s forecast deficit only grows by 11 Ml/d between2038 and 2043, the date at which 

Thames Water say they would need Abingdon reservoir.  

In the extremely unlikely event of the demand growth in Affinity’s plan actually arising, the 

11 Ml/d growth in deficit between 2038 and 204389 can be met simply by bringing forward 

the planned leakage reduction expenditure in Colne and Lee zones from the currently 

planned  2044/45 to 2036/37, or earlier. This is expected to reduce leakage by 6 Ml/d in 

Colne zone and 12 Ml/d in Lea zone, total 18 Ml/d, so it would comfortably accommodate a 

delay in the commissioning of Abingdon reservoir from 2038 to 2043.  

Once the ‘Supply 2040’ network improvements are in place, the surpluses in Wey and Pinn 

zones, as shown on Figure 2-8, can be used for deficits in other zones. Use of the 25 Ml/d 

surplus in Wey and Pinn zones would delay the need for new supplies in Colne and Lea 

zones by about 8 years. 

The ‘Supply 2040’ network will allow all of the Central Region to be connected to London’s 

supplies. Noting that most of the water supplied to Affinity from London would be returned 

to London via treated effluents and enhanced chalk stream flows, this one measure will 

greatly reduce the risk of unforeseen demand growth, either for Affinity’s customers or for 

relieving chalk stream flows.  

‘Supply 2040’ is the key to an adaptive plan for Affinity’s supplies to customers and to 

providing more and faster relief to chalk streams than currently planned. This is explained 

further in Section 3 of our response and is central to GARD’s proposal for Affinity’s future 

supplies described in Section 4. 

 

 

 

                                                        
89 From Affinity WRP DYAA Excel tables zones 1-6, sum of SDBs on FP SDB worksheets 
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3. Affinity’s supply options and their effect on London’s supplies 

Key Points 

 Affinity’s forecast deficits in their Central Region are mainly in the Colne, Lea and Stort 

zones in the north and east of the region.  

 Affinity’s planned leakage reduction and demand management in the Wey, Misbourne 

and Pinn zones create large surpluses in the south of Central Region, which can be used 

to meet the forecasts deficits in the Colne, Lea and Stort zones up to about 2050.  

 Therefore, even accepting Affinity’s deficit forecasts (which GARD does not), Abingdon 

reservoir or another major new source would not be needed until after 2050.  

 In addition to the major options assessed by Affinity (Abingdon reservoir, Severn-Thames 

and  Grand Union Canal transfers and S. Lincs reservoir), consideration should be given to: 

- Using up to 15 Ml/d of surplus water in Affinity’s Wey zone 

- Using about 20 Ml/d of surplus in Thames Water’s SWA zone, with a transfer to 

Affinity’s adjacent Misbourne zone 

- Transfer using water from TW’s London supply enhancement options including 

leakage reduction, enhanced metering and reuse 

- Using about 18 Ml/d from reallocation of NPower’s surplus from their Didcot 

power station licence 

- About 11 Ml/d from TW’s planned Oxford canal transfer 

 Affinity plan major internal mains enhancements to transfer water from their lower 

Thames abstractions to the Colne, Lea and Stort zones. Any of the above options could 

use the planned internal mains enhancements to supply the deficit zones. 

 Regardless of the source of water for increasing Affinity’s supply, about 60-70% will be 

returned upstream of London via treated sewage effluent, enhanced flows in chalk 

streams and leakage to the water table.  

 Affinity’s planned 34 Ml/d of chalk stream Sustainability Reductions will be in place by 

2025, using Affinity’s planned increase in a transfer from Anglian Water’s Grafham 

reservoir. Affinity should make clear to stakeholders that the sustainability reductions 

are not dependent on early construction of Abingdon reservoir. 

 The treated effluents from Affinity’s supply increases and enhanced chalk stream flows 

from Sustainability Reductions will substantially increase the deployable output of TW’s 

London supplies. This has not been allowed for in Thames Water’s WARMS2 modelling 

and is a serious omission in both Affinity and TW’s revised dWRMPs. 



 

54 
 

3.1 Major options available for Central Region supplies  

If Affinity’s forecast needs for new supplies arise (this is disputed by GARD in Section 2), 

they are spread unevenly across the Central Region. Even without major resource 

development there are forecast surpluses in the southern Wey and Pinn zones created by 

Affinity’s planned leakage reduction and demand management (see later Figure 4-1). The 

forecast deficits are largely in the northern Colne, Lea and Stort zones. Affinity’s plan 

proposes substantial internal transfer of treated water from their existing lower Thames 

licences, with associated trunk mains enhancements. The internal transfers enable the 

planned 34 Ml/d of chalk stream sustainability reductions all to be made by 2026, ie well 

before Affinity’s planned supply from Abingdon reservoir in 2038.  

Affinity’s deficit forecasts (which are disputed by GARD in Section 2) show that they would 

need about 125 Ml/d of new external supplies by 2080. The major external supply-side 

options considered by Affinity are shown on Figure 3-1: 

 

Figure 3-1 Affinity's major Central Region supply side options    

Severn-Thames Transfer option 
Up to 100 Ml/d considered, but 
not in Preferred Plan 

 

Minworth Transfer option 
Up to 100 Ml/d considered, 
but not in Preferred Plan 

 

+ S. Lincs Reservoir option 

Up to 100 Ml/d considered, 
but not in Preferred Plan 

 

Key:  
Major external 
transfer option in 
Preferred Plan 

Major option NOT in 
Preferred Plan 

‘Supply 2040’   
Internal mains 
transfer 

 

Source: base map from Affinity 

rdWRMP page 10 and options not in 

Preferred Plan added by GARD 

Zone 1 

Zone 5 

Zone 6 

Zone 4 

Zone 3 

Zone 2 
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Some general observations on Affinity’s supply-side options and their forecast deficits are: 

1. All Affinity’s options are external transfers of “new water” into the Central Region. 

2. The external transfers are mostly into the south and west of the Central Region, 

whereas the deficits are mainly in the north and east. 

3. Therefore, all Affinity’s options require major internal transfers, particularly if 

Affinity’s new supplies are sourced entirely from the River Thames. 

All of the Central Region is in the Thames valley upstream of London, so most treated 

sewage effluent from Affinity’s supplies flows back to London, where it is still available for 

TW’s London supplies via their existing intakes on the lower River Thames and Lea.  

Options increasing Affinity’s take from the River Thames 

Two of the major options, Abingdon reservoir and Severn-Thames transfer would allow 

Affinity to take more from their existing lower Thames abstraction. However, there are other 

options for making more water available for Affinity to abstract from the lower Thames: 

 Affinity could use the surplus of about 15 Ml/d in their Wey zone to move part of 

their Egham licence to Sunnymeads, supplying the Pinn zone with onward 

transmission to meet deficits in the Lea and Colne zones. 

 Thames Water could transfer to Sunnymeads some of their licence allocation for 

their supplies to their SWA (Slough, Wycombe and Aylesbury) Zone which has a 

surplus of about 20 Ml/d up to 208090 and takes its water from the River Thames 

upstream of Sunnymeads. This would be equivalent to an inter-company transfer 

between Thames Water’s SWA zone and Affinity’s adjacent Misbourne zone, but 

with no need for any new inter-connecting mains. 

 Thames Water could release some of their London lower Thames licence allocation 

to Affinity, replacing the lost resource with any of their options for improving their 

London supply-demand balance, including their planned leakage reductions, more 

metering, Deephams or Beckton re-use 

 Use of Thames Water’s planned Oxford canal transfer into the River Thames at 

Oxford, which provides 11 Ml/d for their lower Thames abstractions (due 2031). 

 Use of Thames Water’s planned trading agreement with RWE NPower to abstract less 

from their licence at Didcot Power Station, making 18 Ml/d more water available for 

abstraction at TW’s lower Thames intakes – scheduled for completion by 2020 in TW’s 

Preferred Plan, but planned to cease in 2025. However, either TW or Affinity could 

negotiate a long term extension of this arrangement (as is currently being discussed91). 

                                                        
90

 Thames Water revised dWRMP WRP Excel table “[DryYr_SWA_rdWRMP19  Public.xlsx”, v15, June 2018 
91 Affinity revised dWRMP, sections 7.4.2 and 7.4.3 
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These options would all allow Affinity to abstract more at Sunnymeads, but there would be 

some reduction in water available in the lower Thames for TW’s London supplies, increasing 

the London deficit. There would also be potential impacts on river flows below Sunnymeads. In 

Section 3.3, we discuss in general terms the effect of Affinity’s proposed supplies on Thames 

Water’s London supplies and on flows in the lower Rivers Thames and Lea. These effects are 

then analysed in more detail for each of Affinity’s options in Sections 4 and 5 of this response. 

3.2 Impact of Affinity supplies on London’s supplies and river flows 

The impact of Affinity’s lower Thames abstractions on London supplies and river flows is 

reduced by the amount of water flowing back into the Rivers Thames and Lea via sewage 

effluent returns, leakage and enhanced chalk stream flows. This is illustrated on Figure 3-2: 
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(if needed) 

Beckton 
STW 

Mogden 
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New Supply 
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Maple Cross STW 

Rye Meads STW 
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catchments upstream of 
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Upper Lea 10.2 Ml/d 

Figure 3-2 Affinity Central Region supply zones and drainage catchments 
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Figure 3-2 shows that sewage effluent returns from Affinity’s supplies to their Zones 1 to 5 

are mostly discharged to the River Thames and River Lea upstream of Thames Water’s water 

supply intakes for refilling their reservoirs. There are major sewage treatment works in the 

lower Colne at Maple Cross and the lower River Lea at Rye Meads. These STWs discharge to 

the Rivers Colne and Lea well upstream of Thames Water’s intakes (as do the numerous 

smaller STWs in the Colne and Lea catchments upstream). 

Also, inspection of Figure 3-2 shows that the leakage arising from Affinity’s supplies (about 

20% of water into supply) will mostly be returned via groundwater and the tributary 

networks into the Rivers Colne and Lea upstream of Thames Water’s intakes. Some of the 

leakage water will be lost to adjacent vegetation and evaporation, but most will be returned 

to the drainage network or as enhanced groundwater flows. 

GARD does not have data for the proportion of water arising from Affinity’s supplies that is 

returned to the Rivers Thames and Lea via treated sewage effluents and leakage, but from 

inspection of the drainage networks and STW catchments on Figure 3-3 it can be estimated 

as shown in Table 3-1: 

Zone in 
deficit 

Estimated 
% returning 
upstream 
of TW 
intakes 

Recipient 
river Comments 

1. Misbourne 85% Thames Virtually all returned via Maple Cross and local 
STWs 

2. Colne 75% Thames Mostly returned via Maple Cross and local STWs, 
but some lost to Mogden STW and Anglian Water 
STWs 

3. Lea 70% Lea Mostly returned via Rye Meads and local STWs, 
but some lost to Deephams STW and Anglian 
Water STWs 

4. Pinn 10% Thames Most leakage returned to Rivers Colne and 
Thames. Some supplied water returned to Maple 
Cross STW and local STWs, but mostly lost to 
Mogden STW 

5. Stort 60% Lea Partly returned via Rye Meads and local STWs, but 
some lost to Deephams STW and Anglian Water 
STWs 

Table 3-1 Estimated % of Affinity supplies returned upstream of TW’s London intakes 

All of Affinity’s planned 34 Ml/d of chalk stream sustainability reductions in the Central 

Region will be met by the increased transfer from Grafham in 2025, prior to their planned 

introduction of Abingdon reservoir. The supplies from Abingdon reservoir and the Grand 

Union Canal transfer would only be used to meet the planned demand growth after 2050, 

mostly in the Colne, Lea and Stort zones. 
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In Figure 3-3 below, we show Affinity’s plans for new external supplies to meet their 

forecast deficits (which GARD dispute) and GARD’ estimate of the amount of treated sewage 

effluents they would generate to boost flows in the lower Rivers Thames and Lea.  

 

 
Note: All as calculated by GARD from data taken from Affinity’s WRP Excel tables for Zones 1 to 5 

Figure 3-3 Utilisation of Affinity's planned new supplies and returns to London 

Overall, about 60-70% of Affinity’s increase in customers’ supplies from external transfers, if 

ever needed, will be returned to the Rivers Thames and Lea and be available for London’s 

supplies. This will apply to all potential external supplies to Affinity, regardless of whether 

the source of water is Abingdon reservoir, Grand Union Canal, Anglian Water, the Severn-

Thames transfer or TW’s London supply system.  

The returns shown in Figure 3-3 are those arising from Affinity’s forecast of increased 

demands for water supplies after2050 (which GARD disputes). In addition, there will be 

water returned to the lower Rivers Thames and Lea from enhanced chalkstream flows due 

to Affinity’s planned sustainability reductions as discussed in Section 3.4. 

 Figure 3-3 shows that about 70% of the returned flows will be in the lower River Lea, with 

only 30% returning to the River Thames. However, the enhanced lower Lea flows can be 
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abstracted to the Lea valley reservoirs and will still be available for supplying all parts of 

London, using the flexibility provided by the London ring main and Thames-Lea tunnel. The 

location of the return flows will be immaterial to the deployable output of London’s supplies. 

As far as GARD is aware, in assessing future deficits and deployable output of supply 

options, Thames Water have not allowed for increased flows in the lower Thames and Lea 

arising from Affinity’s increased supplies and Sustainability Reductions (or for reductions in 

leakage and distribution input in their own Thames Valley supply zones). This can be seen by 

inspection of Thames Water’s WARMS2 model output for their existing supplies and various 

supply options (details in Appendix B). This is a serious omission which will affect costs and 

deployable outputs of supply options for both Affinity and Thames Water. It will be 

discussed further in Sections 4 and 5 of this response. 

3.3 Planned and potential future Sustainability Reductions 

GARD recognises and fully supports the need for Sustainability Reductions to reduce the 

impact of water supplies on chalk streams. We believe that, in principle, water supplies 

should be taken from the lower reaches of rivers, where they will do less damage than 

abstraction from headwater streams or from upper catchment groundwater which will 

affect springs and chalk stream flows. 

Therefore, we support Affinity’s plan for 33 Ml/d of Sustainability Reductions to improve 

flows in the Rivers Misbourne, Chess, Ver, Upper Lea and Mimram (see Figure 3-3 and 

noting there is an additional 1 Ml/d reduction in an adjoining Anglian Water catchment). 

Affinity’s plan shows all of these improvements in place by 202592. The reduced 

groundwater supplies are replaced by an additional import from Anglian Water’s Grafham 

reservoir93: 

“The water available for supply is reduced by 33.7 Ml/day by 2024/5 as a result of 

sustainability reductions; this is off-set by use of our full statutory entitlement of Grafham 

Water from 2024/5 onwards following installation of conditioning treatment at Sundon.” 

Therefore, the planned 34 Ml/d Sustainability Reductions are not dependent on early 

implementation of Abingdon reservoir. In GARD’s dealing with other stakeholders in Affinity 

and Thames Water’s WRMPs, we have been made aware of a widespread view that 

Abingdon reservoir is essential for early alleviation of low flows in chalk streams. Whilst we 

appreciate that Affinity’s draft WRMP does not specifically link the Sustainability Reductions 

to successful promotion of Abingdon reservoir, we propose that the plan should make clear 

that the 34 Ml/d of Sustainability Reductions will take place by 2025, regardless of any 

decision on Abingdon reservoir or another major source option. 

                                                        
92

 Affinity revised dWRMP, Excel WRP tables for DYAA, sheets ‘BL supply’, zones 1, 2 and 3. 
93 Affinity revised dWRMP, pages 49 and 50 
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The enhanced chalk stream flows will all flow into the lower Rivers Colne and Lea upstream 

of Thames Water’s intakes for their London supplies (apart from 1 Ml/d reduction affecting 

a stream draining to an Anglian Water catchment) . Although the reductions in groundwater 

abstractions will be evenly spread throughout the year, the corresponding increases in flows 

in the lower Rivers Colne and Lea will be higher in the winter than in the summer because of 

the non-linear relationship between groundwater levels and chalk stream flows. Examples 

of this from investigations of Sustainability Reductions in two other chalk streams are shown 

in Figure 3-4: 

 

Notes:  1. Tarrant example from Wessex Water regional groundwater modelling supplied to River Tarrant  

  Preservation Society in 2018 – 2.2 Ml/d reduced abstraction at Stubhampton. 

  2. Kennet example from Thames Water modelling supplied to Action for the River Kennet in 2012 – 3.7 

  Ml/d reduced abstraction at Marlborough and Clatford. 

Figure 3-4 Examples of modelled flow recovery from Sustainability Reductions 

However, as Thames Water’s abstractions from the lower Rivers Thames and Lea are all 

stored in reservoirs, and the critical droughts for London’s supplies are always at least 12 

months duration, all enhanced river flows will be pumped to Thames Water’s reservoirs and 

will contribute to London’s deployable output, regardless of the seasonal timing of chalk 

stream flow increases.  

Therefore, most of the reduction in supplies due to Affinity’s sustainability reductions will 

translate into increased flows in the lower Rivers Thames and Lea that will increase the 

deployable output of Thames Water’s London reservoirs. The seasonal % recovery profiles 

shown in Figure 3-5 have been used in GARD’s model to determine the impact on London 

deployable out if 50 Ml/d of chalk stream supplies in Affinity’s Central Region are replaced 
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by a transfer of 50 Ml/d from Thames Water’s Queen Mary reservoir, with the following 

assumptions: 

 17 Ml/d of sustainability reductions in upper Colne valley chalk streams, with river 

flow recovery in lower River Thames;  

 33 Ml/d of sustainability reductions in upper Lea valley chalk streams, with river flow 

recovery in lower River Lea.  

The resulting losses in London deployable output from a nominal additional 50 Ml/d transfer 

to Affinity for chalk stream flow alleviation are: 

 Assuming the Tarrant recovery profile, 9 Ml/d loss of London DO – 82% recovery 

 Assuming the Kennet recovery profile, 12 Ml/d loss of London DO – 76% recovery  

Affinity’s plan considers the possibility of a ‘Challenging Future’ under which there might be 

more Sustainability Reductions in the Central Region than the current allowance of 34 

Ml/d94: 

“The level of reductions in abstraction that we have incorporated into our ‘Challenging’ 

future (7Ml/d associated with potential future sustainability challenge for the Central 

region, plus 2.9Ml/d for Friars Wash) is also relatively modest, and we acknowledge that 

final levels of abstraction reduction will not be known until the existing AMP6 and 

planned AMP7 schemes have been delivered and the associated monitoring is completed. 

We cannot therefore realistically quantify this risk at this stage, but are confident that 

the overall scope for reductions will be lower than the volumes of growth risk described 

for the GLA draft plan above. We have therefore used the GLA scenario to guide our 

understanding of how our future planning might cope with further sustainability 

reductions beyond those considered in our ‘Challenging’ future.” 

The additional Sustainability Reductions in Affinity’s ‘Challenging’ Future could, therefore, 

amount to about 10 Ml/d, or possibly a bit more. However, noting that about 80% of the 

sustainability reductions will be returned to London’s supplies, replacing Affinity’s lost 10 

Ml/d would have a minimal (2 Ml/d) effect on London’s supplies.  

Much larger Sustainability Reductions, more in line with the aspirations of local chalk stream 

interests, would be feasible if the recovery of water for Thames Water’s London supplies is 

taken into account. This should be made clear to chalk stream interests, rather than telling 

them that merely modest improvements will only be possible if Abingdon reservoir is 

developed. 

We also note that the 34 Ml/d Sustainability Reductions already planned by Affinity for AMP7, 

and met by the 34 Ml/d increased import from Grafham in 2025, will result in a 26 Ml/d 

increase in Thames Water’s London deployable output (33 Ml/d of Thames valley reductions x 

                                                        
94 Affinity revised dWRMP, page 84 
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80% recovery). We understand this has not been taken into account in TW’s WARMS2 DO 

modelling and Final Plan supply/demand balance. At the deficit growth rate in Thames Water’s 

plan, the 26 Ml/d extra deployable output from the SRs and Grafham import would push back 

their need for Abingdon reservoir by 6 years. Even accepting TW’s demand figures, this would 

delay their Abingdon need date from 2044/45 to 2050/51. 

The options for enhanced Sustainability Reductions will be considered further in Sections 4 

and 5 of our response. 
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4. GARD’s adaptive plan for Affinity and chalk stream needs 

Key points 

   If new supplies are needed to the extent shown by Affinity’s forecasts (which GARD 

disputes), they should be planned for the deficits shown in Affinity’s WRMP Excel 

tables for Central Region as a whole, rather than for an arbitrarily selected 

‘Challenging’ future. 

 GARD proposes three phases for dealing with the deficits shown Affinity’s WRMP 

Excel tables (if they were to arise): 

i) Using the surpluses in Wey and Pinn zones to meet deficits in other zones 

ii) Transfer of 18 Ml/d of surplus water in Thames Water’s SWA zone 

iii) Connection to Thames Water’s London supplies via a link to Queen Mary 

reservoir and transfer of up to 100 Ml/d 

 Most of the transfer to Affinity from London would be returned to London supplies 

via treated sewage effluents, leakage and enhanced chalk stream flows.  

 A transfer of 100 Ml/d to Affinity from Thames Water’s London zone would only 

cause an estimated loss of 22 Ml/d in London’s deployable output. This would be 

only a small part of the London deficit to be met by Thames Water, mainly by 

reduced leakage, enhanced metering and their Deephams reuse scheme. 

 All of GARD’s proposals would comply with the constraints in existing abstraction 

licences and the Lower Thames Operating Agreement. There would be no adverse 

impact on river flows. 

 The dWRMP should include earlier implementation of the ‘Supply 2040’ mains 

enhancement, the enlarged Iver WTW and a connection to Queen Mary reservoir. 

This will give security of supply for a wide range of deficits and allow much larger 

and earlier reductions in chalk stream abstraction than currently planned. 

 GARD’s proposal should be included as a feasible option in the next dWRMP and 

assessed accordingly. The initial assessment for the dWRMP should include 

detailed estimates of return flows to the Rivers Thames and Lea.  

 The potential for GARD’s proposal to allow earlier and larger chalk stream 

sustainability reductions should be made clear to environmental and angling 

interests. 
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4.1 Description of GARD’s proposed adaptive plan 

Affinity’s revised dWRMP proposes 150 Ml/d of new external supply for the Central Region, 

mostly needed in the Colne, Lea and Stort zones. This would comprise two tranches of 50 

Ml/d each from Abingdon reservoir, followed by transfer of 50 Ml/d of treated sewage 

effluent from Severn Trent’s Minworth STW via the Grand Union Canal.  

In Section 2 of this response, we show that Affinity’s 150 Ml/d need is grossly over-

estimated and that the plan only needs to consider an unlikely maximum of about 100 Ml/d 

of new sources, with the actual need likely to be much less (if anything) – see Section 2.6.  

In view of the uncertainty in future need, a flexible approach is needed, involving small 

increments of supply increase to minimise the risk of unnecessary capital expenditure and 

irreversible environmental impacts – ie an ‘adaptive plan’ in the current jargon.  

GARD’s proposed approach recognises that Affinity’s Central Region lies almost entirely 

within the Thames Valley and their supplies and effluent returns form part of the overall 

water balance for the Thames Valley, inextricably linked with Thames Water’s supplies for 

London. Affinity’s supplies, whatever their source, use water that would otherwise be 

available for London, but return most of it upstream of London, via treated effluents, 

leakage and enhanced chalk stream flows, as described in Sections 3.3 and 3.4 of this 

response. 

GARD’s proposed sequence of additional supplies for Affinity’s Central Region is: 

i) Use the surplus water in the Wey and Pinn zones (about 20-30 Ml/d) to supply the 

deficit zones (mostly Lea, Colne and Stort zones), using Affinity’s planned internal 

mains enhancements under their ‘Supply 2040’ scheme – see Section 4.2 below. 

ii) Transfer up to 18 Ml/d from the surplus in Thames Water’s SWA zone to Affinity’s 

planned new water treatment works at Iver and onwards to supply the deficit zones 

via ‘Supply 2040’ – see Section 4.3 below. 

iii) Create a permanent link between Thames Water’s London zone and Affinity’s Zones 

1 to 5, so that whatever supply enhancements Thames Water develop for London 

can also supply Affinity, with most of the water returning to London via treated STW 

effluent, leakage and enhanced chalk stream flows – see Section 4.4 below. 

This sequence of development would have the flexibility to give Affinity the required security 

of supply under a wide and uncertain range of ‘Futures’, without premature commitment  to a 

large capital project with irreversible environmental impacts, which could become a potential 

white elephant , like Kielder reservoir but in a much more populated  area.  

It would also allow much earlier additional relief of chalk stream over-abstraction than 

waiting for Abingdon reservoir. More chalk stream relief (in excess of the planned 34 Ml/d) 
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could be in operation as soon as Affinity’s ‘Supply 2040’ mains enhancements and extension 

of Iver water treatment works are complete. At present, this is not planned until 2035 (see 

Figure 4-2 below), because it has been timed to be available to take water from Abingdon 

reservoir from 2038. The ‘Supply 2040’ mains enhancements could be completed in AMP8, 

ie by 2030, bringing forward potentially substantial additional chalk stream sustainability 

reductions to 2030. 

4.2 Making use of surpluses in Affinity’s Central Region zones  

As described in Section 2.8 of our response, even if Affinity’s deficit forecasts were to 

materialise (disputed by GARD), their proposed resource development plan would create 

substantial surpluses in several zones of the Central Region. This is illustrated in Figure 4-1 

which shows the zonal surpluses that would arise with Affinity’s forecast demands and 

planned resource developments: 

 
Notes:  1. ‘Surplus’ is the excess of available headroom over target headroom 

 2. Data are extracted from Final Plan worksheets in Affinity’s WRP DYAA Excel tables, Zones 1-6 

Figure 4-1 Affinity’s forecast surpluses in zones of Central Region 

Under Affinity’s proposed plan, the three major supply enhancements would take place 

when there are still large overall surpluses in Central Region in addition to the generous 

allowances for target headroom: 25 Ml/d surplus when the first tranche of Abingdon 

reservoir is planned in 2038, 43 Ml/d surplus at the time of the 2nd Abingdon tranche in 

2054 and 44 Ml/d surplus when the Grand Union Canal scheme is introduced in 2066. 

25 Ml/d surplus 

in 2038 

1st tranche 50 Ml/d 

from Abingdon 

2nd tranche 50 Ml/d 

from Abingdon 
50 Ml/d from Grand 

Union canal 

43 Ml/d surplus 

in 2054 44 Ml/d surplus 

in 2066 

Target headroom for Central Region 

Water available 

exceeds demands by 

114 Ml/d (15%) in 2038 



 

66 
 

Affinity’s dWRMP suggests that Abingdon reservoir would be needed in 2038 to meet their 

‘Challenging Future’95: 

“We will develop the reservoir itself by 2038 in our ‘Challenging’ Future. If we see our 

‘Expected’ Future we will review whether to continue with development of the reservoir 

by 2038 or to develop it over a slightly longer time-scale to be ready for 2041/2. 

However, it may not be practical or cost-effective to delay development. We will carry 

out this review in consultation with Thames Water.” 

The ‘Challenging’ future for Central Region assumes 18 Ml/d of loss of output from existing 

sources and 18 Ml/d of higher demands due to failure of demand management measures to 

provide their expected benefits96. In view of Affinity’s excessively pessimistic demand 

forecasts (Sections 2.1 to 2.3) and excessive target headroom allowance (Section 2.7), in our 

opinion, the allowance of an additional 36 Ml/d for a ‘Challenging’ future is excessive and 

not justified by the above statement in the revised dWRMP.  

From Figure 4-1, it can be seen that, at the time of the supposed need for Abingdon 

reservoir in 2038, the supplies already available to Affinity’s Central Region will exceed 

Affinity’s forecast demand by about 115 Ml/d – about 15% of the 763 Ml/d demand in 2038. 

In GARD’s opinion, with this security of supply already in place, the introduction of another 

50 Ml/d from the proposed £2 billion Abingdon reservoir in 2038 defies common sense. If 

any additional security of supply is needed in the Colne, Lea and Stort zones, where there is 

little surplus available over target headroom under Affinity’s plan (but over 10% of actual 

headroom), it can be provided by using the 25 Ml/d of surplus headroom in the Wey and 

Pinn zones. 

Therefore, GARD’s proposed first step in Affinity’s resource development would be to 

transfer the surpluses in the Wey and Pinn zones into the Colne, Lea and Stort zones, as 

needed. This can be achieved with the internal mains enhancements already planned by 

Affinity in their ’Supply 2040’ programme, which is intended to97: 

“increase the connectivity between WRZs in our Central region in a broad south-westerly 

to north-easterly direction. We propose to carry out a programme of work to provide 

additional connectivity to move water from the south-west (WRZ6), an area of surplus, to 

feed the WRZs further north in deficit. This is known as Supply 2040”. 

GARD strongly supports the ‘Supply 2040’ mains enhancements and proposes they should 

be brought forward to the earliest feasible date, perhaps 2030, to allow more and earlier 

chalk stream reductions, as well as improving security of supply in the event of faster than 

expected demand growth. This is illustrated in Figure 4-2 below: 

                                                        
95

 Affinity revised dWRMP, paragraph 6.3.7 on page 97 
96

 Affinity revised dWRMP, page 76 
97 Affinity revised dWRMP, paragraph 3.6.14 on page 56 
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Figure 4-2 GARD proposal for use of 'Supply 2040' mains enhancements 

The earlier completion of the ‘Supply 2040’ enhancements by 2030, bringing forward the 

AMP9 elements to AMP8, would be a ‘no regrets’ measure because all Affinity’s potential 

future supply sources require water to be transferred from the south-west to the north-east 

as shown on Figure 4-2. With these measures, the Central Region overall headroom would 

exceed target headroom until 2050, even with Affinity’s pessimistic demand forecasts and 

over-generous target headroom.  

Spreading the surplus headroom evenly across the six Central Region zones would give each 

zone a surplus of 3.3% on top of the already generous target headroom of 11.6%. In GARD’s 

opinion, this 115 Ml/d of actual headroom would be a more than adequate security of 

supply in the event of a ‘Challenging’ future. It is not clear why Affinity does not already plan 

to use ‘Supply 2040’ to distribute the available headroom more evenly across the zones. 
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4.3 Transfer of surplus water in Thames Water’s SWA zone 

GARD proposes that, when (and if) the available headroom in Affinity’s Central Region 

approaches target headroom in about 2050, there can be a transfer of about 18 Ml/d from 

Thames Water’s Slough, Wycombe and Aylesbury (SWA) zone. This is another ‘no regrets’ 

option which can be implemented with minimal new infrastructure. If any element of 

Affinity’s ‘Challenging’ future was to transpire (eg the loss of 7.5 Ml/d output from Brent 

reservoir due to WFD concerns), a transfer from SWA could be implemented quickly – far 

faster than the Abingdon reservoir. 

Affinity’s planned need for more water in Central Region (disputed by GARD) and the 

availability of surplus water in Thames Water’s SWA zone98 are shown in Figure 4-3: 

 
Notes:  1. Need for external supply assumes Affinity’s forecast Final Plan demands and target headroom 

 2. Need assumes no reduction in Affinity’s planned 7.5 Ml/d import from CRT’s Brent reservoir 

Figure 4-3 Effect of 18 Ml/d transfer from Thames Water's SWA zone 

The WRP Excel file for Thames Water’s SWA zone shows that the surplus of water in SWA 

zone is not dependent on Abingdon reservoir or any other new scheme to enhance flows in 

the River Thames. It allows for a loss of 10 Ml/d for chalk stream sustainability reductions in 

the Rivers Bulbourne and Wye. This is a genuine surplus after allowing for target headroom. 

The import of 18 Ml/d from Thames Water’s SWA zone would delay Affinity’s need for a 

major new external source by 5 years, ie until 2056 using Affinity’s deficit forecast (and 

much later, if at all, with GARD’s deficit forecast). The water can be made available from 

SWA zone simply by a transfer of part of Thames Water’s existing licensed allocation for the 

SWA zone which is shown in Table 4-1: 

                                                        
98 Thames Water revised dWRMP, WRP Excel file ‘DryYr_SWA_rdWRMP19  Public.xlsx’, dated 17.9.2018  

Major new external source 

first needed in 2051 

With 18 Ml/d import from 
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Transfer from SWA using ‘Supply 2040’ 
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Data from Thames Water revised dWRMP, WRP Excel file ‘DryYr_SWA_rdWRMP19 Public.xlsx’, ‘1. BL Licences’ worksheet 

Table 4-1 Thames Water SWA zone licences 

The major licensed sources for SWA zone are all abstractions from river gravels adjacent to 

the River Thames (eg at Medmenham, Taplow and Dorney). Although termed ‘groundwater 

sources’, these are in effect direct abstractions from the River Thames (they are treated as 

such in Thames Water’s WARMS2 modelling). Therefore, taking 18 Ml/d less from these 

sources and 18 Ml/d more at Affinity’s existing intakes downstream would have no effect on 

river flows further downstream or on Thames Water’s London supplies. 

Assuming that Affinity have in place their ‘Supply 2040’ internal mains enhancement, the 

only additional infrastructure needed to use the 18 Ml/d transfer from SWA would be the 

increased water treatment capacity at Iver, which Affinity already plan to be in operation by 

2039. It would be needed for the transfer from Abingdon reservoir, or Severn-Thames 

transfer, or any other source to enhance Affinity’s supplies from their River Thames intakes. 

The Iver treatment works expansion would need to be brought forward to allow early 

implementation of chalk stream sustainability reductions – perhaps to AMP8 and 2030. 

The transfer of 18 Ml/d from Thames Water’s SWA zone is a ‘no regrets’ option which can 

be implemented quickly, when the need arises. 

4.4 Linking Affinity’s Central Region to TW’s London zone 

Description of GARD’s proposal 

If and when Affinity need further supplies, after using the surpluses in their own zones and a 

transfer from SWA, GARD proposes that this is achieved by linking the Central Region deficit 

zones to Thames Water’s London supplies at Queen Mother reservoir.  

Affinity would then ‘piggy-back’ on TW’s London supplies and make use of whatever 

resource developments are needed for London – enhanced leakage reduction, more meter 

penetration and a combination of supply-side sources which will probably include the 

Didcot power station licence re-allocation (18 Ml/d), the Oxford canal transfer (11 Ml/d), 



 

70 
 

Deephams STW effluent reuse (45 Ml/d) and, possibly later, a major scheme like Beckton 

reuse, Severn-Thames transfer, South Lincolnshire reservoir or Abingdon reservoir. 

If the need arises, it will be through a combination of rising Affinity demands and increased 

chalk stream sustainability reductions (in addition to the 34 Ml/d already planned). As we 

have shown in Section 3.3, most of the additional water needed by Affinity would be 

returned to the lower Rivers Thames and Lea, so would still be available for supplying 

London. We have estimated that 60-70% of water required for Affinity’s rising demands 

would be returned to London via treated STW effluents and leakage. We estimate that 

about 80-90% of water for chalk stream sustainability reductions would be returned as 

enhanced chalk stream flows (see earlier Figure 3-5). About 2/3rd of the water returns would 

be to the lower River Lea and only about 1/3rd to the lower Thames (see earlier Table 3-1). 

In GARD’s responses to Thames Water’s consultations on their dWRMP 99 100, we have 

previously suggested that Affinity’s needs could be met by Thames Water transferring part 

of their lower River Thames licence allocation to Affinity, allowing Affinity to abstract more 

at their Sunnymeads intake. Thames Water’s lost London deployable output (after allowing 

for effluent returns) would be replaced by bringing forward their selected London options. 

However, the Environment Agency have expressed concerns about the impact of such a 

scheme on flows in the River Thames between Sunnymeads and Teddington.  

Therefore, GARD now proposes that, if the need arises, Affinity should take a raw water 

transfer from Thames Water’s Queen Mary reservoir with a link to the already planned  Iver 

water treatment works extension via the ‘Supply 2040’ enhanced trunk mains. The link to 

Queen Mary reservoir would allow Affinity to take a continuous transfer from Thames 

Water without any adverse impact on River Thames flows at Sunnymeads – at times of low 

river (or even at all times), Affinity would take their transfer from the reservoir, rather than 

the river. GARD’s proposed scheme is illustrated on Figure 4-4: 

                                                        
99

 GARD response to TW’s first consultation on their dWRMP, pages 145-147, April 2018 
100 GARD response to TW’s revised dWRMP, pages 53-63, November 2018 
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Note: base map from Affinity Technical Document 4.6, page 329 

Figure 4-4 GARD’s proposal for Affinity connection to TW's London supply system 

From Affinity’s perspective, GARD’s proposed scheme would operate in a similar way to 

their proposed supply from Abingdon reservoir, except at times of low flow in the River 

Thames, their supply would be taken from Queen Mary reservoir rather than from the 

adjacent River Thames at Sunnymeads. This would avoid any unacceptable impact on the 

River Thames between Sunnymeads and Teddington. The supplies for both Thames Water 

and Affinity would continue to operate within the constraints of the existing abstraction 

licences and the existing Lower Thames Operating Agreement.  

Impact of GARD’s proposal on London deployable output 

We estimate that a 100 Ml/d continuous supply to Affinity from Queen Mother reservoir  

would cause a 23 Ml/d loss of deployable output of Thames Water’s London supplies – the 

loss would be much reduced by the return flows from Affinity’s supplies to the lower Rivers 

Thames and Lea. GARD has used its simulation model of Thames Water’s London supply 

system to make a preliminary assessment of the loss of Deployable Output of London’s 

supplies from continuous nominal transfer of 100 Ml/d to Affinity via the arrangement 

described above and illustrated in Figure 4-4. 

The assumptions in GARD’s modelling were: 

 Affinity’s 100 Ml/d of supply from Thames Water would comprise 70 Ml/d for increased 
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demands for water supply in Zones 1 to 5 of the Central Region and 30 Ml/d of additional 

chalkstream sustainability reductions in the catchments of the Rivers Colne and Lea (ie in 

addition to the 33 Ml/d of sustainability reductions already planned). 

 65% of the 80 Ml/d of increased demands would be returned upstream of TW’s 

London intakes as treated STW effluent and 80% of the sustainability reductions 

would be returned as enhanced chalk stream flows, with a seasonal variation in chalk 

stream flow recovery as described earlier in Section 3.4. 

 2/3rd of the return flows would be to the lower River Lea and 1/3rd to the lower River 

Thames. 

 The Affinity and Thames Water abstractions from the lower River Thames and Lea 

would be compliant with existing licence constraints and the existing Lower Thames 

Control Diagram (all of which are allowed for in GARD’s model in an identical way to 

Thames Water’s WARMS2 modelling). 

GARD’s modelling shows that Thames Water’s continuous 100 Ml/d supply to Affinity would 

only result in a 22 Ml/d loss of deployable output to London’s supplies. The modelling shows 

less need to use the Thames-Lea tunnel because of the enhanced flows in the River Lea, 

leaving more water available for refilling Queen Mother reservoir. 

There are limitations to GARD’s modelling of this option, because the model simulates 

Thames Water’s reservoirs as two lumped reservoirs (lower Thames and lower Lea), rather 

than each reservoir individually. However, we note that Queen Mother reservoir is refilled 

from Thames Water’s largest intake at Datchet, capacity 1500 Ml/d, and we expect the 

inter-connectivity of the lower Thames reservoirs already to provide the flexibility to 

balance their operation to cope with an additional supply to Affinity from Queen Mary 

reservoir. This needs to be confirmed by Thames Water’s WARMS2 modelling. 

Ability to deal with larger chalk stream sustainability reductions 

GARD is aware that, even with the 34 Ml/d of chalk stream sustainability reductions allowed 

for in Affinity’s dWRMP, there are a lot of remaining concerns over the impact of Affinity’s 

abstractions on groundwater levels and chalk stream flows. We estimate that Affinity 

currently has of the order 250 Ml/d of groundwater abstractions that could be adversely 

affecting the sensitive upper reaches of chalk streams. Therefore, sustainability reductions 

of a lot more than 34 Ml/d might be desirable, although hard to justify economically if each 

Ml/d of sustainability reduction requires a like-for-like replacement source like Abingdon 

reservoir.  

Noting that an estimated 80-90% of sustainability reductions will return to Thames Water’s 

London supply intakes via enhanced chalk stream flows (see earlier Figure 3-5), GARD’s 

proposal would allow much larger sustainability reductions without much impact on 



 

73 
 

London’s supplies or need for major resource development. For example, an additional 50 

Ml/d of sustainability reductions allowed by GARD’s proposal would only result in a loss of 

about 5-10 Ml/d in London’s deployable output.  

The key to dealing with the chalk stream problem will be early implementation of Affinity’s 

proposed ‘Supply 2040’ mains enhancements, the extension to Iver water treatment works 

and a connection to London’s supply system via Queen Mary reservoir. Once these are in 

place, much larger sustainability reductions will be possible, with only a small loss of 

deployable output for London. There will also be scope for managed reduction in chalk 

groundwater abstraction on a year by year basis through: 

 In non-drought years (ie most years), using supplies from the River Thames and/or 

Queen Mary reservoir whenever river flows or reservoir levels allow. 

 Allowing more sustainability reductions when the available headroom for London’s 

supplies exceeds target head room – again in most years, particularly in the years 

after implementation of significant resource enhancements like the Deephams reuse 

scheme. 

We propose that Affinity’s revised dWRMP should emphasise that these opportunities will 

be created by the early implementation of ‘Supply 2040’ without the need for Abingdon 

reservoir. Once ‘Supply 2040’ and the extension to Iver WTW are in place, bringing forward 

some AMP9 works to AMP8, the extent of their use for improving chalk streams will come 

down to the acceptability of higher costs and energy use of pumping and treating river 

water, rather than the availability of a major new external supply for Affinity.  

This should all be made clear to environmental and angling interests who are at present 

being told by both Affinity and Thames Water that waiting for Abingdon reservoir is the only 

way that chalk streams can be improved. 

4.5 Summary and next steps for assessing GARD’s proposal 

If new supplies are needed to the extent shown by Affinity’s forecasts (which GARD 

disputes), they should be planned to be implemented only when indicated by the deficits 

shown in Affinity’s revised dWRMP Excel tables for Central Region as a whole, rather than 

for an arbitrarily selected ‘Challenging’ future. 

GARD’s propose three phases for dealing with the deficits shown Affinity’s revised dWRMP 

Excel tables: 

 Using the surpluses in Wey and Pinn zones for the deficits in Lea, Colne and Stort 

zones 

 Transfer of 18 Ml/d of surplus water in Thames Water’s SWA zone 
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 Connection of Affinity’s Central Region to Thames Water’s London supplies via a link 

to Queen Mary reservoir 

Most of the transfer to Affinity from London would be returned to London supplies via 

treated sewage effluents, leakage and enhanced chalk stream flows. 

A transfer of 100 Ml/d to Affinity from Thames Water’s London zone would only cause an 

estimated loss of 22 Ml/d in London’s deployable output. This would be only a small part of 

the London deficit to be met by Thames Water, mainly by reduced leakage, enhanced 

metering and their supply-side schemes. 

Affinity further revised dWRMP should include earlier implement their ‘Supply 2040’ mains 

enhancement, an extension of Iver WTW and a connection to Queen Mary reservoir. This 

will give the twin benefits of security of supply for a wide range of future deficits and the 

ability to reduce chalk stream abstraction much more than currently planned. 

GARD’s proposal should be included as a feasible option in the revised dWRMP and assessed 

accordingly. The initial assessment for the further revised dWRMP should include detailed 

estimates of return flows to the Rivers Thames and Lea from treated STW effluents, leakage 

and enhanced chalk stream flows. GARD’s option should be simulated in Thames Water’s 

WARMS2 model, with proper allowance for returns, to determine the resulting loss in 

deployable output for London. 

The potential for GARD’s proposal to allow earlier and larger chalk stream sustainability 

reductions should be made clear to environmental and angling interests, who are at present 

being told by both Affinity and Thames Water that waiting for Abingdon reservoir is the only 

way that chalk streams can be improved. 
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5. Review of Affinity’s options for new external supplies 

Key Points 

 Affinity’s assessment of benefits and costs for new supplies should allow for the effect 

of their returns to London’s supplies via treated effluent and enhanced chalk stream 

flows. Failure to allow for this invalidates all Affinity’s option appraisals. 

 Affinity appears to have relied again on Thames Water’s assessments of schemes, 

without any independent review of contentious aspects previously identified by GARD. 

 TW’s rebranding of Abingdon reservoir as the South East Strategic Reservoir is a 

misrepresentation of its function and capabilities. In view of the reservoir’s minimal 

refill in long droughts, “Abingdon tank” would be a more apt re-branding. Affinity 

should refer to it simply as the Abingdon reservoir. 

 More appropriate allowances for dead and emergency storage in Abingdon reservoir 

would reduce its yield and raise Affinity’s cost share by about 15%. 

 Abingdon reservoir has minimal resilience to droughts more severe than 1:200 years. 

TW’s latest resilience work has identified more long duration droughts that would lead 

to catastrophic supply failure, but has disguised them by “averaging” yields. 

 Thames Water has failed to address increased flooding from Abingdon reservoir’s 

encroachment of flood plain and has allowed inadequate mitigation. 

 Thames Water’s assessment of Severn-Thames transfer (STT) options has understated 

their yield by use of flawed stochastic river flow data and unjustified river losses. 

 Affinity should not have rejected STT options on grounds of needing shared storage in 

TW’s reservoirs – no storage is needed and no cost allowance should have been made. 

 The import of treated effluents from Minworth WWTW via the Grand Union canal 

would be a genuine inter-regional transfer (unlike Abingdon reservoir). About 75% of 

Affinity’s supply would be passed on to London’s supplies, making it less costly than 

Abingdon reservoir and more adaptive to Affinity’s uncertain needs. 

 The South Lincolnshire reservoir option would also be a genuine inter-regional transfer 

and would pass on most of Affinity’s supply to London. It would probably be a less 

costly and more adaptive option than Abingdon reservoir for both Affinity and TW. 

 Affinity’s SEA for Abingdon reservoir merely seems a ‘cut-and-paste’ of Thames Water’s 

SEA which has been heavily criticised by Natural England, CPRE and local bodies 

because of its bias, down-playing impacts and over-stating benefits. 
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5.1 Introduction 

In GARD’s opinion, a basic weakness of the revised dWRMPs of both Affinity and Thames 

Water has been failure to consider the combined impact of both companies’ supplies on the 

water resources of the Thames valley. As already said in Section 4, Affinity’s Central Region 

lies almost entirely within the Thames valley and their abstractions from the River Thames 

and the chalk aquifer, and consequent effluent returns, form part of the overall water 

balance for the Thames valley.  

Affinity’s supplies, whatever their source, are inextricably linked with Thames Water’s 

supplies for London. This fact has a fundamental influence on both companies’ needs for 

additional water resources and the sharing of costs for any new supplies. None of this 

appears to have been taken into account in the revised WRMPs of either company. 

Therefore, we welcome Ofwat’s new drive for regional strategic water resource planning 

and the joint investigation of regional supplies by groups of water companies. An essential 

part of this work will be simulation modelling of the water supplies of the Thames valley 

that takes account of the combined abstractions and effluent returns from all water 

companies. The modelling also needs to account for the effect of all companies’ abstractions 

from the chalk aquifer on the flows in chalk streams, and the downstream impact on water 

supplies taken directly from rivers. In our opinion, the failure by water companies to do this 

for the recent draft WRMPs invalidates much of the work that has been done on selecting 

strategic water resources for the Thames valley and London. 

In Section 5 of this response, we give some comments on the strategic water resource 

options for the Thames valley, which have been given some consideration in Affinity’s 

revised dWRMP, but without allowing for the impacts on Thames Water’s supplies for 

London. These options fall into two distinct categories: 

1. Options that would be shared by Thames Water and Affinity and would operate 

conjunctively with the naturally occurring flows in the River Thames near London – 

Abingdon reservoir and the Severn-Thames transfer fall into this category. 

2. Options through which Affinity would import “new water” from the north and west, 

from which Thames Water’s London supplies would benefit via the consequent 

increase in treated effluent returns – transfers of water from Severn Trent’s 

Minworth WWTW and Anglian Water’s proposed South Lincolnshire reservoir are in 

this category. 

Recognising that all these options will be investigated again in the new regional studies, we 

have commented on them only briefly. We also make reference to GARD’s more detailed 

comments on some of these options in our responses to Thames Water’s dWRMPs. 
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5.2 Abingdon reservoir 

Thames Water’s re-branding of Abingdon reservoir 

Thames Water’s revised draft WRMP has re-branded the Abingdon Reservoir as the “South 

East Strategic Reservoir Option (SESRO)”. In a completely re-written Foreword to the 

Executive Summary, Thames Water describe the new regional focus of their plan:  

“As well as looking to the long term, we have considered needs and opportunities beyond 

our own boundaries to ensure the most effective and efficient plan for our wider 

region.....  

The South East Strategic Reservoir Option (SESRO) will improve the resilience of both the 

Thames Water and Affinity Water regions through the creation of a regional storage and 

transfer hub. This will capture and store water falling on the wetter west of our region to 

meet the growing needs of Swindon and Oxford, and using the River Thames as a 

natural, efficient water transfer system to supply customers in our Slough, Wycombe and 

Aylesbury area, customers served by Affinity Water, and our customers in London, up to 

100 miles away.”101 

In GARD’s opinion, Affinity should not support the re-branding of Abingdon reservoir as 

SESRO which misrepresents Abingdon reservoir’s function and capabilities - the “water 

falling on the wetter west of our region” already flows down the River Thames to be stored 

in the London Reservoirs, where there is ample existing storage. However, there is already 

insufficient water to refill the existing London reservoirs in the dry winters of the 18-month 

droughts that are critical for London’s supplies. This will get worse as London demands rise. 

The Abingdon reservoir proposal brings no “new water” to refill the reservoirs, despite 

doubling the volume of the total storage to be filled in the Thames valley102.  

In reality, the function of Abingdon reservoir is to act as a tank to provide water until the 

tank runs dry. A more accurate re-branding would be the “Abingdon tank”. As we show in 

our response to Thames Water’s revised dWRMP, the reservoir has minimal true resilience 

to long droughts in the sense of being able to cope in the event of a drought worse than the 

1:200-year resilience design standard103.  

Thames Water appear to have persuaded Affinity that Abingdon reservoir is the only way 

that their needs can be met, with Affinity becoming a partner in developing the reservoir. 

GARD is aware that Thames Water has been lobbying chalkstream interests to persuade 

them that the reservoir is the only way of reducing over-abstraction. In Sections 2 to 4 of 

                                                        
101

 Thames Water revised dWRMP, Executive Summary, pages i and ii. Thames Water, October 2018 
102

 The reservoir also, in Thames Water’s rdWRMP, has no function in ‘supplying  the growing needs of Oxford 
and Swindon’. 
103 GARD response to Thames Water’s revised dWRMP, page 112 
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this response, we consider Affinity and chalkstream needs and how they might best be met. 

In this Section 5, we review Affinity’s proposal to be a co-developer of Abingdon reservoir. 

Affinity’s response to GARD’s previous concerns about Abingdon reservoir 

In our response to Affinity’s first dWRMP104, we were critical of many aspects of Thames 

Water’s assessment of the Abingdon reservoir option: 

 inadequate allowance for emergency storage 

 over-estimation of deployable output 

 failure to investigate poor resilience to long duration droughts 

 inadequate attention to flood risk and reservoir leakage 

 biased assessment of environmental impacts 

 lack of transparency of costs and how they would be shared with Thames Water 

In our response to Affinity, we recommended that Affinity should undertake their own 

independent review of Thames Water’s plans for Abingdon reservoir, focusing on the 

aspects listed above105. Affinity’s Statement of Response to the consultation addresses 

GARD’s recommendation by saying merely106: 

“As part of the development of our revised dWRMP we will continue to do the review 

work necessary for options considered.”  

From inspection of Affinity’s Technical Report 4.6 on the constrained option list, pages 475 

to 480 covering the 100 Ml/d Abingdon reservoir option107, it appears that Affinity has done 

no independent review of the aspects of the Abingdon reservoir that we have criticised 

above. Affinity’s own assessment of the option appears to have addressed only the works 

needed to transfer an abstraction from the River Thames at Sunnymeads into their Central 

Region supply system. 

Affinity propose that they will be a joint developer of Abingdon reservoir with Thames 

Water. We note that their planned activities from 2020 to 2023 include108: 

“A requirement to check and model conjunctive capability of water resource needs, 

confirm reservoir sizing and flood risk, design details of transfer, operational 

management and emergency measures.” 

In our opinion, it is essential that this includes Affinity’s own independent technical review 

of the technical aspects we have listed above. This should be an essential part of Affinity’s 

due diligence as co-developers and risk sharers for Abingdon reservoir. These matters 
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should not be left only to Thames Water and their consultants. We would like to remind 

Affinity of the history of this scheme and Thames Water’s failure to get it accepted at the 

Public Inquiry in 2010. We fear that pursuit of Abingdon reservoir has become a matter of 

pride for the companies and individuals concerned, rather than sensible consideration of 

what is best for water customers and the environment. 

Therefore, we have re-stated below some of the concerns about Abingdon reservoir that we 

raised in our response to Affinity’s first dWRMP, up-dating where necessary. 

Emergency storage and deployable output 

In GARD’s opinion, the minimum average usable water depth in the reservoir should be 

assumed to be 5m to give acceptable water quality. Thames Water’s allowance of 15,000 Ml 

of dead storage for Abingdon reservoir only leaves an average water depth of 2.7m – the 

dead storage should be increased to 27,500 Ml to give a minimum average usable water 

depth of 5m109. 

As we understand it, Affinity’s supplies when supported by releases from Abingdon reservoir 

would pump direct from the River Thames to their water treatment works, without any 

significant intervening storage. Therefore, Affinity’s supplies would be adversely affected by 

release of poor quality water from Abingdon reservoir in droughts. Thames Water have 

agreed that a water depth of less than 5m would lead to water quality problems110, as we 

understand have already been experienced with shallow water depths in Farmoor reservoir. 

Therefore, we propose that Affinity should insist on the provision of sufficient dead storage 

to ensure a minimum average usable water depth of 5m, with emergency storage only used 

at greater water depths.  

Thames Water’s allowance of only 6% of emergency storage, ie to provide water supply 

during a level 4 drought event, is far below the industry norm of 12-25% and would be of 

unacceptable water quality, being never more than 4.2m average depth. In GARD’s view, 

the emergency storage allowance should be 15% of live storage, in addition to the revised 

allowance for dead storage. 

With these more realistic provisions for dead and emergency storage, the deployable output 

of the Abingdon reservoir option should be reduced by 15% from 288 Ml/d to 245 Ml/d, 

when determined using the droughts of the 20th Century111. Affinity’s share of the costs 

should be increased by 15%. 

Resilience to long duration droughts 

In GARD’s response to Thames Water’s first draft WRMP, we criticised their assessment of 

the resilience of Abingdon reservoir to long duration droughts. Our criticism has been 
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addressed by a further study by Atkins, but using a methodology that was not agreed by 

GARD, either at a stakeholder meeting in January 2018112 or subsequently in writing113.  

In our response to Thames Water’s revised dWRMP, we reviewed Atkins’ further work and 

concluded that114: 

 The selection of droughts in the latest study was biased in favour of “proving” the 

resilience of Abingdon reservoir;  

 Despite the failings of the drought selection process, Atkins have identified three 

droughts out of 60 that would cause catastrophic failure and 9 droughts out of 60 

that would provide yield gains of less than 250 Ml/d. 

 The concept of averaging the yields in all droughts is meaningless and disguises the 

catastrophic failures that Atkins’ latest work has identified. 

Abingdon reservoir would provide little true resilience to droughts in the sense of the ability 

to adjust to or recover from droughts more severe than the 1:200 year design standard. The 

true resilience of Abingdon reservoir to severe droughts is much less than any of the other 

option types available to Thames Water (leakage, metering, reuse, desalination and STT). 

Without any reservoir storage of their own, if reliant on Abingdon reservoir, Affinity would 

be even more vulnerable than Thames Water to long duration droughts more severe than 

1:200 years. Therefore, we urge Affinity to undertake a genuinely independent review of 

this, without involving Thames Water or their consultants and taking account of GARD’s 

concerns.  

Flood risk and reservoir leakage 

In our response to Thames Water’s revised dWRMP, we expanded on the concerns 

previously expressed over lack of any detail on how the reservoir will affect the local 

floodplain and flooding in the Thames valley. As co-developers of the scheme, Affinity will 

share the responsibility for flood impacts so we have repeated below the concerns we 

raised in our response to Thames Water’s revised dWRMP.  

The increased risk to flooding caused by building the reservoir remains a key concern to 

local residents. 

The gov.uk flood map website clearly shows the flood status of the proposed area which 

includes significant areas assessed to be Flood Zone 3 and Flood Zone 2; the area acts as the 

functional floodplain protecting the large town of Abingdon to the north east and the 

surrounding villages of Steventon, Drayton, Marcham, Garford and East Hanney. 

                                                        
112

 GARD slides for TW stakeholder meeting on 29.1.2018 
113

 Email and attachments Derek Stork to Lesley Tait TW on 8.3.2018 
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The Environment Agency is already working with the Vale of the White Horse District 

Council, Oxfordshire County Council and the Thames Regional Flood and Coastal Committee 

to find ways to reduce flooding in Abingdon. All plans include developing a flood storage 

area on Abingdon Common, the area immediately to the north of and adjacent to the 

proposed reservoir site and which will be delivered in the early 2020s. This plan will make 

increased use of the floodplain and will expand the areas currently assessed as Flood Zone 2 

and 3 that lie within the reservoir, its associated works and immediately surrounding area, 

as shown in Figure 5-1. 

• Loss of about 2 sq 
miles of Flood Zone

• TW land reservation 
of land now right up 
to area for Abingdon 
Flood Relief Scheme 
(AFRS)

• Lost flexibility for 
AFRS to spread area 
and reduce costs 

Abingdon Reservoir 
150 Mm3

East Hanney

Steventon

Drayton

GWR

Garford

Planning guidance is prescriptive in terms of permitted development that may take place on 

a functional floodplain. Guidance from The Department for Communities and Local 

Government (now the Ministry of Housing, Communities & Local Government) states that 

only the following Essential Infrastructure may be built on floodplains:115 

 Essential transport infrastructure (including mass evacuation routes) which has to 

cross the area at risk.  

 Essential utility infrastructure which has to be located in a flood risk area for 

operational reasons, including electricity generating power stations and grid and 

primary substations; and water treatment works that need to remain operational in 

times of flood.  

                                                        
115

 Technical Guidance to the National Planning Policy Framework, Department for Communities and Local 
Government, March 2012. 

Figure 5-1 Flood plain affected by Abingdon reservoir 

 

Base map from TW Reservoir Feasibility Report 
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 Wind turbines.  

It can be seen that under national planning guidelines, construction of a reservoir is not 

permitted on the proposed area. 

The guidance also describes how the impact of climate change on flooding should be 

treated. In terms of peak rainfall intensities, it suggests the following should be taken into 

consideration:116 

Parameter 1990-2025 2025-2055 2055-2085 2085-2115 

Peak rainfall 
intensity 

+5% +10% +20% +30% 

Table 5-1 Guidance on climate changes to peak rainfall intensity for planning 

As climate change moves us toward a 1.5 degree climate impact world, there is no place for 

complacent ‘business as usual’ responses from companies more interested in increasing 

capital value than providing the most environmentally beneficial response to water supply. 

In particular, it is unclear how the guide planning figures for climate change have been taken 

into account in the environmental assessments carried out by TW. What is clear is, given the 

extensive network of brooks and ditches leading to and crossing the reservoir site, and the 

large catchment area from which they bring water into the area, together with the 

proximity of the Rivers Thames and Ock, every effort should be made to enhance and 

protect the floodplain area. As a result of the effects described in Table 5-1, we would 

expect, over time, further flood alleviation schemes to be developed in the reserved area 

that would protect the villages listed. 

Many of the local villages were severely flooded during the heavy rains experienced in 2007 

and any visitor to the area will observe the regular flooding of the fields within the 

floodplain around East Hanney and to the west of the A34. East Hanney in particular has 

suffered from flooding, to the extent that it has formed ‘The Hanneys Flood Group’ to advise 

residents and support schemes that will make flooding less likely. Steventon has also 

suffered heavily from flooding, with some of the residents affected by the 2007 floods 

unable to return to their homes for more than a year while repairs were carried out. 

The most important point to make about the potential impact of increases in peak rainfall 

intensity is that building over the floodplain removes, at a stroke, any future ability to take 

action to cope with future climate change and protect neighbouring towns and villages. 

There are no other areas into which the floodwater threatening this area can be diverted. 

The adverse effect of building the reservoir across the floodplain is so severe that it has 

been given a red rating in TW’s own SEA. It is hard to understand why it is not given more 
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prominence in the SEA process and why it has not led to the Abingdon option being 

screened out during the option appraisal process. Although the SEA supporting text makes 

the statement that the adverse effects assessments are completely separate to the benefits 

assessments and that they are not associated, it is clear that in the final assessment, the 

benefits are used to dismiss the adverse benefits. The process should clearly include the 

ability to discard a scheme completely if an adverse effect is severe enough, regardless of 

the benefits. This process has clearly been used when assessing other options, yet not here. 

Why? 

Despite the potential for increased flooding being one of the major concerns of local 

residents, TW has done nothing to alleviate their fears. The standard answer to the question 

of how the reservoir will affect flooding, raised by many residents as well as GARD at TW 

drop in sessions, is that the detailed study work will be done once the WRMP containing the 

reservoir plan has been accepted by DEFRA. At that stage, there is a strong possibility that 

the project would be picked up as a strategic asset by the National Infrastructure 

Commission which would mean little further local input to the plan. TW make much of its 

commitment to ‘local engagement’ and to listening to ‘local concerns’.  It has stated that 

during the design stage, it will work with local groups to ensure that their concerns are 

taken into account. GARD has yet to see any positive response, or even acknowledgement 

from TW, of local concerns. By its own admission, it has done no work on the reservoir in 

the last 8 years yet claims to be able to speak authoritatively on the many concerns raised 

by locals. 

The planning guidance for land below the level of functional floodplain, but prone to high 

risk of flooding, states that developers and local authorities should seek opportunities to: 

 Reduce the overall level of flood risk in the area through the layout and form of the 

development and the appropriate application of sustainable drainage systems; 

 Create space for flooding to occur by restoring functional floodplain and flood flow 

pathways and by identifying, allocating and safeguarding open space for flood 

storage. 

These constraints are impossible for TW to comply with at this site. The reservoir size is now 

so large that no room is left for TW to take appropriate flood relief measures.  At the recent 

planning hearing into TW’s request to increase the reserved area size, it was apparent that 

TW seem unaware of recent housing development in the area.  Developments in Steventon 

have moved westward closer to the reserved site boundary while in East Hanney, 

developments are now almost adjacent to the site boundary.  Indeed, in the last couple of 

months, clearance of a site for further development in East Hanney appears to be taking 

place immediately adjacent to, or even within, the area that TW plans to use for flood 

alleviation. 
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The major problem that TW has with the reserved site is that it is now too small for the 

selected reservoir size of 150 million cubic meters. Realisation that there is insufficient 

space to compensate for the loss of floodplain, meant that TW recently applied for the 

reserved area to be increased in size. Apart from the unfairness this represents to people 

whose land lies within any newly reserved area, there is a fundamental problem: the 

reserved site is already about as large as it can be. To the west is the hard boundary of the 

A338, to the south the main London railway line and to the east the A34. The north of the 

site is a hard boundary abutting the EA’s own Abingdon flood relief scheme.  

Against this background, TW’s own reports state that the site is unsuitable for the proposed 

reservoir Its Reservoir Feasibility Report notes that the site “performs poorly in relation to 

the land use and land use quality criteria…the updated design for the reservoir as set out in 

the conceptual design report shows some flood compensation land being located outside of 

the overall site boundary”.117It also notes that “the site….had poor performance 

against..flood plain encroachment.”118The same assessments were also given to the 125 and 

100 million cubic meter options, so reducing the size of the reservoir does not solve the 

problem. 

Correspondence with TW on this issue has failed to alleviate our concerns. In answer to our 

question on the proximity of flood compensation land to existing infrastructure and how it 

would be adversely affected, we received the following:119 

“It may be the case that flood compensation constructed as part of the reservoir is close 

to the site boundary. However such works will primarily consist of shallow excavation 

over wide areas of valley sides, carefully landscaped and with gentle side slopes. Stability 

of adjacent infrastructure will be a primarily [sic] constraint in the detailed design of such 

excavations, with the risk primarily mitigated by providing a suitable buffer between the 

existing infrastructure and any excavation.” 

Even the most casual inspection of the UTR 150 conceptual plan shows that there is simply 

not room for the works proposed above. The distance to the newest housing developments 

is 500m or less. It is simply not possible to fit ‘wide valley sides, carefully landscaped and 

with gentle side slopes’ in such a small area, never mind a suitable buffer zone between the 

two. The plans, in any case, already show such areas to be occupied by screening mounds – 

a construction that, by raising the land, increases the flooding risk rather than decreasing it 

due to run-off. 

Another question regarding flood relief schemes and the impact of the Abingdon flood relief 

scheme elicited the following:120 
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“Mitigation measures are built into the Reservoir scheme design to ensure that there is 

no increase in flood risk. These mitigation measures will be reviewed, and updated if 

necessary, once the Abingdon FAS design is finalised to ensure that there remains no 

increase in flood risk.”  

Fine words, but no indication is given as to what the flood mitigation measures will be 

beyond vague statements. Since the FAS design may not be finalised before design of the 

reservoir commences, it is not clear how that scheme will be properly taken into account. 

We presume that ‘mitigation measures’ is a reference to the flood storage area shown on 

the UTR 150 conceptual design, north of Hanney.  Unbelievably, but presumably because 

this is the only area left on the site after the reservoir is built, this area is comprised mainly 

of an area already designated as flood zone 2 and 3.  Quite how TW plan to develop a flood 

compensation area within an area that is already flooded, is unclear.  Proposals to build 

deep trenches are nonsensical, any local resident will tell you that in winter (even in the 

summer following rain) any hole dug in the area proposed will quickly fill with water, as the 

water table is so high. Floodwater arriving at the storage scheme is likely to find it already 

full.  This needs urgent consideration.   

Worryingly, TW seem to be under the misapprehension that the flood risk to the area is 

fluvial, arising from the Thames, noting that: 

 “There will be no increase in fluvial flood risk as the scheme will only be operational and 

making releases when flows in the Thames are low and there is no risk of flooding.”121 

In fact, flooding in the area occurs not from the River Thames, but mainly from local 

watercourses such as the Ginge, Childrey Brook, Letcombe Brook, the Wantage Brook and 

the Ock. 

Correspondence also notes that design work would include “a formal site-specific Flood Risk 

Assessment in accordance with the requirements set out in the Government’s National 

Planning Practice Guidance.”122 Presumably this will be a short study as, has been already 

discussed, the fact that schemes such as this are prohibited on functional floodplain will 

soon be highlighted. 

The above response and others make it clear that the current TW plan will: 

 At best make flooding inside the reserved area no worse (still to be proved) 

 At worst increases flood risk for the surrounding area 

 Extend flood compensation outside the reserved area, potentially adversely affecting 

local villages 
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 Fail to extend and enhance the floodplain as required by national planning guidance 

The correspondence with TW closed, on their part, with an assurance that the local 

community will be consulted about the proposed development prior to and during the 

submission/consideration of the application. However, the fact that over 75% of the village 

of Steventon objected to the reservoir when questioned during the local development plan 

preparation, and has since made strenuous objections to TW, as have all the other local 

councils and has had no effect whatsoever on TW plans, does not give much confidence. 

Strategic Environmental Appraisal 

GARD stands by all the comments made on the SEA following the first consultation. We do 

not believe they have been adequately addressed. We have expanded on these concerns in 

our later Section 5.7. 

Costs to Affinity of Abingdon reservoir option 

As we have explained in Section 3 of this response, most additional water for Affinity’s 

supplies, whether for customers or chalk stream relief, will return to the lower Rivers 

Thames and Lea, so will still be available for supplying London. This should be taken into 

account in the sharing of costs of the Abingdon scheme between Affinity and Thames 

Water. However, we think that Affinity has been burdened with an unfair share of the costs 

and that Thames Water have used the corresponding reduction in their own costs to make 

Abingdon reservoir appear less costly when compared with other options.  

In Figure 5-1, we have shown the costs of Abingdon reservoir in Affinity’s revised dWRMP, 

compared with Thames Water’s costs in their revised dWRMP: 

 
 Affinity costs from WRP Excel DYAA tables for Zones 1 and 4, revised dWRMP 

 Thames Water costs from WRP Excel DYAA tables for SWOX, revised dWRMP 

Table 5-2 Comparison of Affinity and Thames Water costs for Abingdon reservoir 

The table shows that no allowance has been made by either Affinity or Thames Water for 

the return of about 75% of Affinity’s supplies to London, via effluents and chalk streams. 

Affinity costs about 30% of 

total for Abingdon 150 Mm3  

TW reservoir costs reduced by £450m when viewed 

as ‘SESRO’ rather than Abingdon 150 Mm3  



 

87 
 

Affinity appears to be paying for about 30% of the capital costs of the SESR while only 

actually “using” about 10% of the water. This seems unfair for Affinity and their customers. 

Table 5-2 also shows that Thames Water have two versions of their capital costs for a 150 

Mm3 Abingdon reservoir –  £1.90 billion for a version used only by them and £1.45 billion for 

a ‘SESRO’ version used by Affinity, ie transferring £450 million of the capital cost to Affinity. 

In assessing AISC costs, Thames Water has assumed the same WAFU for each version, based 

on the full deployable output of 294 Ml/d. By focusing only on the “SESRO” version of 

Abingdon reservoir in their option assessments, we think that Thames Water have unfairly 

reduced the costs of Abingdon reservoir when compared with the cost of the Severn-

Thames transfer, where it appears there was no reduction in capital cost for use by Affinity. 

Neither Affinity nor Thames Water have explained in their revised dWRMPs how the costs 

and benefits of joint supply options have been shared between the companies. In our 

opinion, this is a serious failing in transparency that should be addressed in both companies’ 

final WRMPs and in the up-coming regional studies of water resources for the South East.  

We will comment further on this in Section 5.3 for the Severn-Thames transfer option. 

5.3 Severn-Thames transfer 

Affinity’s rejection of the Severn-Thames transfer option 

Affinity have considered the option of taking up to 100 Ml/d from the Severn-Thames 

transfer (STT), but rejected it on the following grounds: 

“Not preferred. The main issue with this scheme for us is that we do not have the raw 

water storage that is needed to manage variability in transfer availability. We would 

therefore need to utilise Thames Water’s existing London reservoirs storage to develop 

the scheme by ourselves, which would be a highly complex arrangement given the 

different nature of our systems and timing of drought risk and would therefore increase 

the cost further. If the scheme was developed independently by Thames Water then we 

could consider the option of purchasing fixed volumes from Severn Trent or United 

Utilities to release to us.”123 

In our opinion, this is not a valid reason for Affinity to reject the option because: 

1. For the STT supported by United Utilities’ Vyrnwy reservoir, the scheme would take 

100 Ml/d from natural flows in the River Thames at Sunnymeads when available, and 

only take the water from the STT when there was insufficient water available in the 

River Thames. There would be no need for Affinity to use Thames Water’s London 

reservoirs. The supported STT would work in the same as the Abingdon scheme, 

except the support flow for the River Thames at Sunnymeads would come from the 
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River Severn supported by Vyrnwy reservoir, rather than the River Thames 

supported by Abingdon reservoir.  

2. Rather than treating the STT as a scheme developed by Affinity for their sole use, as 

Affinity appear to have done, it should be considered as a 100 Ml/d transfer from 

Thames Water’s London supplies enhanced by the STT. The scheme could be 

developed either by Thames Water alone or jointly with Affinity. The cost sharing 

would need to take account of 75% of the water being returned to London via 

treated effluents and chalk streams. 

3. If the STT was to be developed as an unsupported first phase, which we still consider 

to be a viable option supplying over 100 Ml/d, there would be need to use Thames 

Water’s existing London reservoirs when there was insufficient flow in the River 

Thames at Sunnymeads. However, the supply to Affinity would simply be a transfer 

of up to 100 Ml/d from London, with about 75% returned to London via effluents 

and chalk streams. It would be no different to Thames Water’s existing transfer of 

about 90 Ml/d to Essex and Suffolk Water (which does not return any water to 

London) – the Essex and Suffolk transfer also involves use of the existing London 

reservoirs, but it is not a “highly complex arrangement” involving excessive cost. 

Consideration of STT in regional strategic resource investigations 

In our opinion, the up-coming regional strategic resource investigations should consider the 

Severn-Thames transfer, unsupported or supported, as one of the options available for water 

supplies in the South East. Initially, the investigations should look at how best to meet 

regional needs without consideration of ownership of supplies and cost sharing. Once the 

best options have been selected, on grounds of reliability, cost and environmental impact for 

the region as a whole, there can be commercial negotiations for how asset ownership and 

costs can be shared. The commercial arrangements between water companies and simplistic 

views about “water trading” should not influence the best use of scarce water resources. 

In our previous response to Thames Water and Affinity’s dWRMPs, we have been critical of 

the option assessment to date. Our concerns should be addressed by the planned regional 

investigations and are summarised below, with references to GARD’s response to Thames 

Water’s revised dWRMP, where a lot more detail and evidence is provided. 

Thames Water have only paid lip service to the concept of strategic inter-regional transfers 

– the investigations of Severn-Thames transfer options have largely focused on reasons not 

to develop them, rather than finding ways to overcome any problems identified. Thames 

Water have failed to address the national strategic need to bring new water into the South 

East. Thames Water appear to have included STT options late in their preferred plan, over 
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60 years from now, merely as a sop to show they are following the findings of NIC and 

Water UK, who both supported the strategic need for transfers124. 

By proposing the Abingdon reservoir in their preferred plan, before completing key 

investigations of STT options, TW have failed to follow one of the primary outcomes of the 

2010 Public Inquiry. The investigations that were identified as urgent at the Public Inquiry in 

2010, are incomplete and are being undertaken, slowly and inadequately: 

 The stochastically generated River Severn flow data used in option appraisal are a poor 

fit with gauged records, underestimating available flows. They are not fit for the purpose 

of assessing deployable outputs of STT options. Historic flow records should be used in 

appraising these options, with realistic allowance for climate change loss, ie 5-10% as 

per other water companies dependent on River Severn Flows.125 

 The allowance of 20% losses in water transferred down the River Severn is not justified 

by the historic flow records; the allowance should be 10% for option appraisal.126 

 There should be more consideration of the unsupported STT as the first phase of a 

staged development of the STT, with support provided in elements as the need arises. 

The unsupported transfer could be well suited to Affinity’s needs.127 

 The recently set up strategic steering group, with members from the relevant water 

companies and regulators, should have been set up immediately after the Public Inquiry 

to ensure adequate planning and execution of the investigations. 

The STT options should be reappraised with GARD’s proposed assumptions for losses and 

river flows, with a first phase specifically designed to meet the needs of Affinity and 

chalkstreams, if still required.128 

The first stage should include only about 50-100 Ml/d of support to meet the all-year needs 

of Affinity and chalkstreams; such an option would also provide about 200 Ml/d for London. 

Subsequent stages of phased development of the STT should have a capacity increased to at 

least 400 Ml/d, with the capability of providing in excess of 300 Ml/d for London, if needed. 

Once the Severn-Thames link has been built, subsequent, phases of support can be added 

quickly if or when the need arises. This would avoid unnecessary costs and irreversible 

impacts of a huge single-phase scheme like Abingdon reservoir 

TW’s proposal for multiple support sources from United Utilities and Welsh Water is 

unnecessarily complex and costly; instead, the primary source of support should be at least 
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300 Ml/d from Vyrnwy reservoir, with replacement of United Utilities lost supplies selected 

from their many feasible options with much lower AIC costs than any of TW’s.129 

Costs of STT options 

Affinity’s cost estimates for 100 Ml/d transfers from the STT and Abingdon reservoir are 

compared in Table 5-3: 

 
Costs from Affinity WRP Excel cost tables, Zone 1, Feasible Options worksheet 

Table 5-3 Comparison of Affinity's costs for STT and Abingdon options 

We understand from Affinity that the high Opex cost of the STT option takes account of a 

charge for shared use of London reservoirs.130 As we explained earlier, a supported STT would 

not require any storage in London reservoirs, so this cost should not have been included.  

We also have concerns that the Opex and Carbon costs for the STT option have been 

calculated on the basis of 365 days per year of pumping from the River Severn, whereas in 

reality the transfer would only be needed for about 50 days per year on average – for most 

of the time in most years there would be sufficient water in the River Thames at 

Sunnymeads without any need for the transfer. 

 The lack of transparency of costs should be addressed in the final WRMPs and in the up-

coming regional studies of water resources for the South East.  

5.3 Transfer of Minworth STW effluent by GUC or pipe 

The transfer of Minworth WWTW effluent would be a genuine inter-regional transfer of 

“new water” into the South-East as favoured by the Government. Much of the water would 

originate in mid-Wales because Minworth WWTW treats effluent from the Birmingham area 

which is supplied from the Elan valley. The scheme for transfer via the Grand Union Canal is 

described briefly in Technical Report 4.6131: 

“This scheme is the cascade of water from the Severn Trent Minworth Sewerage 

Treatment Plant via the Grand Union Canal for abstraction at Hemel Hempstead. From 
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 Discussion at GARD-Affinity meeting on 9.4.2019 
131 Affinity Technical Report 4.6, page 287 

Allowance for shared use 

of London reservoirs 
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here raw water would be transferred to a new Boxted Treatment Works for treatment 

and ultimately storage in an expanded Boxted Reservoir. This scheme requires an new 

raw water intake and booster pumps at Pouchen End (4 x 315 kW), a new treatment 

works adjacent to Boxted Reservoir, a 50 Ml reservoir capacity upgrade of Boxted 

Reservoir, a new booster pump set at Boxted Treatment Works (4 x 37 kW) and 2.9 km of 

new 800 mm diameter transfer main from Pouchen End to Boxted Treatment Works and 

Boxted Reservoir.” 

We note Affinity’s positive comments on the potential for transfer by the Grand Union 

canal: 

“Second preference for strategic scheme after the SESR, it is chosen as second strategic 

option in most model runs. It will tend to have an upper economically effective limit in 

terms of size (between 50Ml/d and 75Ml/d capacity), so a further option may be 

required within the 60 year planning horizon if SESR is not available. Although scheme 

development is only 9 years, considerable water quality and environmental investigation, 

monitoring, modelling and analysis will be required to try and reduce the delivery risks, 

scope and costs of treatment prior to that 9 year period.”132 

However, Affinity’s does not appear to have recognised that about 75% of the water from 

Minworth will end up as treated effluent in the lower Rivers Thames and Lea for use in 

London’s supplies. The main beneficiary of the scheme would be Thames Water rather than 

Affinity. This has not been reflected in Affinity’s economic analysis of the option:   

 

 Table 5-4 Affinity's costs of Minworth effluent transfer options 

These costs should take account of the high proportion of the transfer that would be reused 

by Thames Water. We suggest that Thames Water should cover at least 60% of the costs. 

We note that Affinity say that the GUC transfer option (rather than the piped ‘Strategic 

transfer’) is preferred by customers and that there is potential for costs to be reduced in 

more detailed investigations133. Therefore, it seems likely that GUC option at its most 

                                                        
132

 Affinity revised dWRMP, Table 19, page 80 
133 Affinity revised dWRMP, Table 19, page 81 
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economic size would be significantly less costly for both Affinity and Thames Water than 

Abingdon reservoir. 

The scheme would bring water into the Hertfordshire area where there is most need for 

additional supplies, both for Affinity’s customers and for chalk stream relief. This could allow 

a substantial reduction in the costs of the ‘Supply 2040’ network, which otherwise has to 

transfer a larger volume from the River Thames to the area. This should be allowed for in 

comparison of the GUC/Minworth scheme with other options like Abingdon reservoir. 

We also note that the scheme could be ready as early as 2029, well ahead of plans for 

‘Supply 2040’, so it could be used as a source of water for early replacement of damaging 

chalk aquifer abstractions and enhancing chalk stream flows. The early chalk stream 

benefits should be taken into account in the environmental and social costing, which, from 

Table 5-4, does not so far appear to have been done. 

It would also be an ‘adaptive’ option allowing relatively fast implementation if demands rise 

faster than expected or if leakage/demand management are less successful than hoped.  

Unlike Abingdon reservoir, it would be a ‘no regrets’ option with no danger of becoming a 

white elephant or causing irreversible environmental damage and disruption to local 

communities.  

In our opinion, Affinity should make the GUC transfer of Minworth effluent, at its most 

economic size, their first strategic option, certainly ahead of Abingdon reservoir. Early 

development of this scheme would significantly delay Thames Water’s need for a major 

source for London. The 50 Ml/d GUC option, passing on about 35 Ml/d to London, would 

delay Thames Water’s need for any major source by about 8 years. 

5.4 Anglian transfer from South Lincolnshire reservoir 

This scheme is described as follows in Affinity’s Technical Report 4.6134: 

“This scheme is a transfer of 100Ml/d of raw water from Anglian Water from their 

Grafham Water reservoir in Cambridgeshire. A new reservoir will be constructed in South 

Lincolnshire (location to be confirmed), and will be used instead of Grafham Water as the 

feed to the Ruthamford South WRZ (via Ruthamford North WRZ), resulting in additional 

water being available for abstraction from Grafham Water. This option is based on 

transferring this surplus to Sundon for final water conditioning, storage and use as a 

potable water supply. The 100 Ml/d option is based on Anglian Water's supported option 

for the South Lincolnshire reservoir. 

The infrastructure required for the South Lincolnshire reservoir will include a river intake 

(on the River Witham), raw water transfer (approximately 37km), reservoir and 

                                                        
134 Affinity Technical Report 4.6, page 498: 
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associated draw off tower, and a raw water delivery system (approximately 28km) to the 

downstream network (Ruthamford North). The water transfer pipeline lengths are to be 

confirmed based on the location of the reservoir. This infrastructure will be constructed 

by others (Anglian Water). 

The scheme will require 5 x 560kW Booster Pumps to be installed at South Lincolnshire 

reservoir, a new 50.26km 1400mm diameter main from South Lincolnshire Reservoir to 

Sundon and new final water conditioning (provision of residual disinfection via 

breakpoint chlorination and a contact tank) and storage (additional treated water 

storage cell) at Sundon” 

The scheme would be a genuine inter-regional transfer of water as favoured by the 

Government. However, we note that the scheme has to date only been considered 

conceptually and that no reservoir site has been selected, so its environmental impact and 

extent of local opposition has yet to be determined. GARD has no wish to see another local 

community suffer similar threats to those in the Abingdon area. 

Like the Minworth transfer options, about 75% of the water from the scheme would flow on 

down to London’s water supplies, so Thames Water would be the main beneficiary. This 

should be taken into account in the assessment of the scheme in comparison with Abingdon 

reservoir, which does not appear to have been done by Affinity. 

In Table 5-5, we have compared Affinity’s cost estimates for various comparable versions of 

the South Lincolnshire reservoir, Minworth transfer and Abingdon reservoir schemes: 

 
Data from Affinity WRP Excel tables for Zones 1, 3 and 4 

Table 5-5 Comparison of S. Lincs, Minworth and Abingdon NPV costs 

Why is S. Lincs capex much 

more than Abingdon? 

Abingdon capex much 

less than S. Lincs 

S. Lincs AISC only 10% more 

than Minworth 
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Affinity’s capital costs for the South Lincolnshire reservoir option are much higher than 

those for Abingdon reservoir, raising a number of questions: 

1. In comparing the S. Lincs and Abingdon options, have Affinity allowed for the costs 

of the using the ‘Supply 2040’ network to the areas of need, noting that the S. Lincs 

supply to Boxted WTW will be into the centre of the area of need? 

2. Whilst we appreciate that a) Abingdon NPV capex costs may be less because they 

have been discounted back from a later start date and b) the S. Lincs costs may 

include more transfer pipelines, these do not seem sufficient reasons for the very 

large differences in capex costs for the same amounts of storage. Have Affinity 

performed their own due diligence on Thames Water’s costs for Abingdon reservoir 

to ensure that there has been a genuine like-for-like comparison. 

3. Noting that the AISC cost of the 100 Ml/d S. Lincs scheme is only 10% more than the 

AISC cost of the 50 Ml/d Minworth scheme, would the S. Lincs scheme actually be 

more economic if the reservoir costs are reduced. 

4. What consideration has been given to the secondary benefits of the S. Lincs reservoir 

option, for example as a shared source with farmers for irrigation? 

Our over-riding comment on these costings is the lack of transparency. In comparing very 

different options, with costs arising from a number of different water companies, there is 

much scope for inconsistencies in assumptions and bias. Affinity’s dWRMP should include 

much more detail of how costs have been derived and assumptions for optimism bias, 

management on-costs, design and construction supervision and so forth. 

5.5 Using other Thames Water’ London supply side enhancements 

In Section 4 of this response, we have shown how Affinity’s Central Region needs can be 

met by a transfer from Thames Water’s London supplies, with most of the water supplied to 

Affinity being returned to London. The costing of the transfer from London would need to 

reflect Thames Water’s enhancement of their London supplies which could include: 

 Their London leakage reduction programme 

 London water metering and other demand management 

 Severn-Thames transfer 

 Oxford canal transfer 

 Didcot power station licence transfer 

 Deephams and Beckton reuse 

 Teddington DRA 

 Desalination  

These will all increase the available London supplies in relatively modest increments. In view 

of the high degree of uncertainty of Affinity/s future needs, a genuinely ‘adaptive plan’ for 
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Affinity would make use of these via a transfer from London (connection to Queen Mary 

reservoir, as we have proposed in Section 4), rather pressing for a commitment to 

construction of Abingdon reservoir by 2023.  

5.6 Strategic Environmental Appraisal 

The Affinity presentation of its Strategic Environmental Assessment (SEA) is perhaps, 

regarding the reservoir, one of the most disappointing aspects of the rdWRMP. It appears 

that relevant sections have been merely cut and pasted out of the Thames Water SEA 

without any thought or analysis. Moreover, there is no acknowledgement (or even 

awareness) of the wide-ranging criticisms raised against the Thames Water SEA by not only 

GARD but also organisations such as Natural England: 

‘As it stands, Natural England does not consider that the assessment of the Abingdon 

Reservoir preferred option has fully acknowledged the risks it poses to the sensitive 

landscape features within the locality’.135 

Historic England: 

‘However, of much greater concern to us is the likely impact on archaeological remains 
and the archaeological significance of the reservoir site. Although neither Table 11-8 nor 
paragraph 11.38 of Section 11 of the Draft WRMP19 nor, worryingly, the Strategic 
Environmental Assessment, contain any reference to the potential archaeological 
impacts of the reservoir (although Sustainability Objective 7.1 does include references to 
archaeology), we consider that the implications for (as yet unknown) archaeology are 
very great indeed.’136  

Vale of White Horse District Council: 

‘The Council consider that the environmental, highway and landscape impacts associated 
with the future construction and operation of a reservoir of this scale and magnitude, on 
the residents of the Vale, would be so great that significant detailed assessment is 
required to demonstrate that alternative sites have been properly explored within the 
South-East region for their suitability for such a reservoir’.137 

 The VoWHDC response also notes the comments from the Inspector at the 2010 Public 

Inquiry that: 

‘I am not convinced that the criteria which Thames Water has chosen provide a 

sufficiently robust assessment to adequately test the environmental impact of a major 

supply side project such as the UTR as proposed in the revised draft WRMP [rdWRMP]. 

Since the assessment is carried out at a strategic level, and in view of the deficiencies in 

the criteria chosen, I find that it does not provide an adequate evaluation of the UTR and 
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 Natural England’s response to the Thames Water dWRMP, Oct 2018 
136

 Historic England’s response to the Thames Water dWRMP, October 2018 
137 Vale of the White Horse District Council response to the Thames Water dWRMP, dated October 2018 
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those schemes which might provide an alternative to the UTR. As a result I consider that 

the SEA fails to demonstrate that the UTR would be the best option to meet the need 

(assuming it is proven) for a major new water supply infrastructure project’  

 

Much of this criticism remains unaddressed by the current Thames Water SEA and its 

consultation responses gloss over or ignore many of the issues raised. 

In its response to Thames Water’s dWRMP19 and rdWRMP19, GARD raised many issues 

concerning the adopted methodology and accuracy of the SEA – these still stand. Regarding 

the methodology, Thames Water, without justification, subdivided SEA Objectives where a 

positive case could be made for the reservoir, asking additional questions that could be 

scored positively. Different objectives listed the same benefit more than once (for example 

‘provides a water supply’) meaning these areas were double counted. The overall effect was 

to boost the positive aspects and to minimise the negative. It was also implied that 

sufficient positive points could be used to offset any negative issue, regardless of its 

severity. Some issues, such as increased flooding, presence of seams of greensand and 

adverse visual impact would ordinarily on their own be enough to prevent an option from 

being selected. Invariably, negative scores accrued to issues that would happen as part of 

the reservoir development process, such as visual and archaeological impacts and increased 

flood risk. Objectives that scored positively were often attributed to things that might 

happen or were outside Thames Water’s control. These include the provision of amenities 

and activities. In some instances, positive scores were allocated to facilities that would be 

provided by the reservoir, ignoring the fact that these already exist and would have to be 

destroyed during construction. The proposed area already contains an equestrian centre, 3 

separate solar farms and many historical walkways, all listed as being new positives 

provided as part of the reservoir. 

Some of the SEA is dishonest, probably because it hasn’t been updated since the proposed 

size was increased. This suggestion is demonstrated by the following extract from Objective 

2 of the SEA: 

‘It is assumed that the new raw water reservoir will be accessible to the public and will 

therefore result in a positive effect as there is the potential for new water-based 

recreational opportunities.  

SEA work carried out for Thames Water rdWRMP19 states that mitigation proposed 

includes recreational facilities including a visitor centre with facilities to accommodate 

schools study centre; outdoor educational water science park; heritage/ archaeological 

centre; dedicated school study centre with a focus on wildlife and nature; water garden; 

water feature (major fountain); water sports club house and associated facilities (pier, 

slipway, boat park); land based formal outdoor sports areas; car park provision for 

informal recreation; events area; passenger ferry; coarse game fishing and angling; cycle 
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hire; equestrian centre and associated bridleways; artists’ studio and sculptures; lagoons 

and coves; woodland & scrub / grassland areas. The assessment of this scheme through 

Affinity Water’s rdWRMP19 has not identified any additional or further issues that are 

likely to arise or require mitigation.’ 138 

Most of the problems with this statement arise from the fact that at this new size of 150 

million cubic metres, the reservoir is too large to fit in the reserved area and leave space for 

the amenities promised. The bunds creating the reservoir are so close to the edge of the 

reserved area that there is just not enough space for even the originally promised 

landscaping. The proposed footprint now presses close to the railway line to the south, the 

A34 to the East and the A338 to the West. The northern boundary is either against or 

overlaps the area expected to be used by the Abingdon flood relief scheme (itself now 

constrained by the increased size of the reservoir). Recent housing developments in all the 

villages around the reservoir site already press up against the boundary, meaning it cannot 

be expanded further. The height of the bund walls at 80’ and proximity to boundaries means 

that the walls are likely to be steep and not the gentle slopes originally envisaged.  An 

examination of the plans and available space shows there is no room for the study centre, 

water science park, heritage/archaeological centre, water garden, major fountain, formal 

outdoor sports area and associated car parks. When questioned at Thames Water drop-in 

sessions, staff have been unable to show evidence that any of the above is anything other 

than aspirational. Again, examination of the plan against the available space shows that 

artists studios, lagoons and coves and woodland and grass scrub areas simply don’t fit. The 

steepness of the bund walls, on both sides, raises questions about safe access, particularly 

on the water side where, when the reservoir is nearly empty, leisure users could face a fall 

of 90’ into the water. The reservoir construction and deep water close to the bund walls 

create an environment simply unsuitable for the ‘promised’ wading birds.   

Nowhere in the evidence presented could we find evidence to support the statement that: 

‘The assessment of this scheme through Affinity Water’s rdWRMP19 has not identified 

any additional or further issues that are likely to arise or require mitigation.’ 

Evidence of the assessment conducted should be presented as part of the SEA process and 

made apparent in the main rdWRMP. We consider it imperative that Affinity, for the 

protection of itself and its customers, urgently conduct an examination of these issues as 

part of the due diligence process. 

The final SEA issue that needs urgent attention is the effect of the reservoir on the 

floodplain.  A significant proportion of the reservoir footprint covers floodplain type 3.  In all 

other development proposals, this would immediately classify the site as unsuitable for any 

development.  The 2010 Public Inquiry noted that: 

                                                        
138 rdWRMP19 Environmental Report, Appendix V, 1.2.1.23 AFF-RTR-WRZ4-4011, page 386 
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‘PPS25 indicates that flood plain land should not be developed if there is an alternative. 
Therefore, the proposed UTR option should be removed from the rdWRMP in order to make 
the plan fit for purpose. Development of a highly environmentally damaging reservoir ahead 
of low impact alternatives will make the plan illegal for Defra to support within UK and EU 
law.’139  

The rdWRMP makes no case for why that finding should be overturned; presumably it 

remains the case that it would be illegal for Defra to support this plan. 

Until drained by a complex system of drainage ditches that criss-cross the reservoir site, the 

entire area was marshland with ‘island’ villages and the water table is still very close to the 

surface. On-going Thames Water studies have indicated that for any reservoir size above 75 

million cubic metres there would be insufficient space within the reserved area for 

adequate flood compensation zones.140 Proposed deep channels designed to provide flood 

compensation will already be full well before they are needed for flood compensation, as an 

examination of any of the drainage relief schemes built alongside new housing 

developments in the area will show. Further, covering this area over removes, at a stroke, 

any potential flood relief schemes that may be required in the future to protect against the 

effects of climate change. As well as the local villages, this also has significant implications 

for Abingdon and, potentially, Oxford. 
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  2010 Public Inquiry Report, p 200, para 11.1.6, dated 13 December 2010 
140

  See relevant references in:  https://www.thameswater.co.uk/-/media/Site-Content/Thames-
Water/Corporate/AboutUs/Our-strategies-and-plans/Water-resources/Document-library/Thames-Water-
reports/Feasibility-reports/Redacted-Reservoir-Feasibility-Report-February-2018.pdf  
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Appendix A – Affinity Statement of Response to GARD’s comments 

on first dWRMP 
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Appendix B – Evidence of TW modelling not allowing for growth in 

Affinity demands 

Inspection of Thames Water’s WARMS2 modelling of future supply options shows that they 

have not taken account of increases in treated sewage effluent arising from increases in 

future demands in Affinity’s Central Region. GARD has evidence for this in WARMS2 output 

for the following scenarios: 

1. Modelling of their existing London supplies with a deployable output as for the 

Annual Review for 2017 (AR17) and providing the base case deployable output of 

2305 Ml/d for their dWRMP – Excel file reference “Copy of GARD AR17 London DO 

2305 Mld 2017-04.xlsx”. 

2. Modelling of the Teddington DRA option giving a deployable output of 2573 Ml/d (ie 

268 Ml/d gain) – Excel file reference “[GARD DRA DO 2573 Mld 2016-08.xlsx]” 

Extracts from these files are copied below, showing the modelled flows in the lower Rivers 

Thames and Lea that are available for TW’s London supplies in a typical summer period: 

 

 
 Note: data copied from Thames Water’s WARMS2 modelling, Excel file references as above 

It is evident from the table above that, in the lower Lea, the river flows and Rye Meads 

sewage effluents are the same for the two scenarios, despite the Teddington DRA modelling 

being for a future scenario when London demands are 268 Ml/d more than present, ie 

several decades into the future. No allowance has been made for increased sewage 

effluents arising from Affinity’s increased demands and chalk stream Sustainability 

Reductions in their Lea and Stort zones. Similarly, the Teddington flows are almost the same 

for the two scenarios, suggesting minimal (if any) allowance has been made for changes in 

River flows and STW effluent identical, 

despite increase in Affinity supplies to Lea 

and Stort zones 
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STW effluents and Sustainability reductions in the Thames catchment, either for Affinity or 

for Thames Water’s own supply zones. 

There is a similar picture in Thames Water’s WARMS2 modelling of the Abingdon reservoir 

option141 – no change in River Lea flows at Feildes Weir or Rye Meads STW flows and only 

small changes in Teddington flows (although difficult to analyse because of the flow changes 

in the River Thames due to operation of Abingdon reservoir). 

It should be noted that, in TW’s terminology, the “Teddington (Natural)” and “Feildes Weir 

(Natural)” are not true naturalised flows, but are the “semi-naturalised” flows, including 

treated sewage effluents, that Thames Water assume are available at their intakes for the 

lower Thames and lower Lea reservoirs. They include Thames Water’s best estimate of all 

sewage effluent returns in the Thames and Lea catchments upstream of their intakes. 

Thames Water’s WARMS2 modelling does allow for present day sewage effluent returns, as 

described in HR Wallingford’s review of the development of WARMS2142: 

 

 

                                                        
141

 TW WARMS2 output file, “GARD UTR investigation AR16 London DO 2593 Mld 2017-07 sent 260218.xlsx” 
142 Independent Review of WARMS2. HR Wallingford. July 2014 
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Although, the WARMS2 modelling clearly has made allowance for present day effluent 

returns, there is no mention of how future increases in effluent returns are estimated. It 

appears from GARD’s analysis that no allowance has been made either for future effluent 

and leakage returns or for enhanced chalk stream flows. 

 

 

 

 

 

Affinity supply zones 

(shaded brown) 
Rye Meads STW 

STWs receiving increased Affinity 

demands and returning for TW’s 

London supplies  


