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Summary
This report contains our detailed comments on WRSE’s emerging regional plan. Appendix A
includes our responses to the 15 questions posed in WRSE’s consultation document, with
cross-references to this report.

Lack of transparency
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WRSE’s emerging regional plan is said to provide an initial assessment of “the most costefficient combination of options that could secure future water supplies in the South East”.
Unfortunately, there is no transparency of how the supposed ‘cost-efficiency’ has been
determined. In particular:
•

There is no information on the costs of the new resource options and demand
management measures. On 21st January, GARD submitted a request for estimated
cost details, but no cost information has been provided.

8-9

•

There is minimal information on the deployable outputs (DO) of new resource
options, which are crucial for assessing their cost-efficiency. On 21st January, GARD
requested detail of deployable outputs of options, including some of the Pywr
model output used for DO determination. The scant information provided did not
allow any assessment of the validity of the DO assessments.

6-8

The little information provided on the carbon usage of the demand management
measures and new resource options has been incorrectly plotted and gives no
breakdown into individual projects to allow comparisons. We have set out a
methodology for transparent provision of carbon assessments for the next stage of
the plan.

9-13

•

The lack of transparency of these three essential components of cost-efficiency makes it
impossible to judge the efficacy of WRSE’s proposed combination of demand management
measures and new resource options.
The need for new resources
In our opinion, WRSE have grossly over-estimated the need for new resources. The
sources of over-estimation are:
•

•

•

Population growth – WRSE estimate this will increase demands by 510 Ml/d by
2060, compared with GARD’s estimate of 136 Ml/d which is based on latest ONS
population forecasts.

14-18

Per capita consumption (PCC) – WRSE recognise that their plan does yet not
comply with the Government’s recent target of 110 l/head /day by 2050 and that
this would reduce regional deficits by 190 Ml/d.

18-20

Leakage – Although Thames Water’s leakage proposals would comply with the
Government target of 50% reduction by 2050, their leakage of 61 l/property/day
in 2050 would still be much higher than all other SE companies. If their leakage
was reduced to 35 l/property/day in line with other companies, there would be an

20-22

1

additional deficit reduction of 110 Ml/d in London and 30 Ml/d in the Thames
Valley – total 140 Ml/d.
•

•
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Sustainability reductions – In GARD’s opinion, the allowances for sustainability
reductions in WRSE’s plan are unrealistically large and not economically or
environmentally justifiable, especially when the costs and impacts of replacement
sources are taken into account. If the sustainability reductions are focused on the
ecologically sensitive chalk streams, as proposed by the CaBA chalk stream group,
only about 200 Ml/d of reductions would be needed by 2040 – compared to
WRSE’s allowances of 305 Ml/d by 2040 and 465-1200 Ml/d by 2060.

22-28

Climate change – The records of the past 100 years show no evidence of a
reduction in London deployable due to climate change and suggest that wetter
winters and higher groundwater levels at the start of summer could be increasing
the deployable output of London’s supplies.

28-31

The need for an adaptive plan
In our opinion, WRSE’s emerging plan fails to provide the adaptability needed for a costefficient solution to meet highly uncertain future deficits.
The assessed needs for new water supplies are:
By 2040
• WRSE assessment
554 Ml/d
• GARD assessment
nil to 139 Ml/d

31, 34

By 2060
550 to 1830 Ml/d
nil to 268 Ml/d

The reason for these large differences is the uncertainties in estimating population
growth, the effectiveness of demand management measures, the amount of sustainability
reductions and the loss of supply to climate change. Whatever view is taken now on what
resources might be needed by 2040 and 2060, this uncertainty will remain. Therefore, it is
essential that the plan is sufficiently flexible to avoid unnecessary, costly and
environmentally damaging developments, while still safeguarding supplies.

34

In the context of the high uncertainty of forecast deficits, the failure to consider a range of
deficit scenarios for the period up to 2040 is a major weakness in WRSE’s plan.
The key features of a genuinely adaptable plan for new resource development would be:
•

Intensive and large scale early implementation of demand management
measures, so that the effectiveness of these measures can be assessed and the
need for more resources can be better understood.

•

Early construction of the first phase of schemes that can be expanded quickly if
needed, like the aqueducts for the Severn to Thames or GUC transfers.

•

Early construction of modest sized re-use and desalination schemes that can be
replicated quickly if needed.

•

Avoidance of large schemes with high capital cost, high embedded carbon and
irreversible environmental impacts – Abingdon reservoir is the obvious example.

34
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•

Early availability of water to enable chalk stream abstraction reductions.
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The need for water transfer into the South East
The South East of England has a high population, low rainfall and a shortage of water. The
region is over-dependent on reservoirs filled from the River Thames and groundwater
abstraction from storage in natural aquifers. The existing shortage of naturally available
water in the Thames Valley will get worse as demands grow. Therefore, an early transfer
of “new water” into the Thames Valley should be an essential part of WRSE’s plan.

35

The National Infrastructure Commission’s report on England’s water supplies in 2018
recognised the need for transfers, but feared that, if left to the water companies, they
would not materialise. This concern was supposed to be addressed by regional groupings
like WRSE, but this has not happened in WRSE’s emerging plan.

35

In our opinion, WRSE’s assessments of the options to transfer water into the South East –
the STT, the GUC transfer and the transfers from reservoirs or desalination in East Anglia –
have been biased by negative assessments. Potential transfers from East Anglia have not
been assessed at all. Instead, the Abingdon reservoir option has been cynically named
‘South East Strategic Reservoir Option’ and proposed as a regional transfer scheme, even
though the scheme brings no “new water” to the South East and the proposed transfer to
Southern Water would be out of the Thames Valley where the water is most needed.

35

Assessment of new water supply options
In general, WRSE’s plan provides minimal detail of the deployable outputs of the new
sources considered and no detail whatsoever of their costs or carbon usage. Therefore,
WRSE have made it impossible for stakeholders to comment meaningfully on the costeffectiveness of the combination of options they have proposed in their plan.
For the Abingdon reservoir option:
•

We consider that the quoted deployable output of 293 Ml/d is much too high,
because of lack of resilience to long droughts and inadequate emergency storage.

36

•

The limited Pywr model output we have been provided shows far fewer instances
of long reservoir draw-down compared with previous modelling. We suspect this
is due to ‘training’ the new stochastic data on the historic period 1950-97 which
contained no major long duration drought like 1933/34.

38

•

The model output shows apparent major errors in computing reservoir re-fill.

37-39

•

We think the construction carbon usage has been grossly under-estimated.

41-43

For the Severn to Thames transfer:
•

Vyrnwy reservoir could support much larger regulation releases than the proposed
180 Ml/d, with correspondingly increased deployable output.

•

Minworth STW, producing over 400 Ml/d of effluent, could provide much more
support than the proposed 115 Ml/d, increasing deployable output.

44-46
46
3

•

The 400 Ml/d and 500 Ml/d capacity STT aqueducts have not been given sufficient
support options to optimise their cost-effectiveness.

•

There should be consideration of larger regulation releases directly into the River
Vyrnwy.
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For the Grand Union Canal transfer:
•

Larger transfer options should be considered, making better use of the 400+Ml/d
available from Minworth STW.

47

•

There should be recognition that the GUC transfer option brings new water into
the Thames valley with benefits to Thames Water as well as Affinity Water.

47

•

There should be more consideration of the GUC transfer as a means of early relief
of chalk stream over-abstraction.

49

For the Thames to Affinity transfer:
•

There is no evidence provided to explain why the T2AT transfer is considered
more cost-effective than the GUC transfer.

49

•

There is no evidence for how the cost of Abingdon reservoir was included in the
T2AT costs for comparison with the GUC option.

49

•

There was no evidence provided to show how the benefit of the GUC transfer by
bringing “new water” into the Thames Valley was evaluated when comparing with
the T2AT transfer.

49-50

•

We do not agree that the STT cannot be used to support the T2AT transfer
because of absence of reservoir storage.

50-51

•

There should be more consideration of how the T2AT transfer could provide early
relief of over-abstraction in both the Colne and the Lea chalk streams.

51

For Thames to Southern transfer and Fawley desalination:
•

Fawley desalination was approved for Gate 2 and should not have been dropped
because of local objections.

53

•

Transferring water out of the Thames Valley to Southern Water makes no sense.

55

For the London re-use schemes:
•

•

In the absence of any data on cost-effectiveness, there is no explanation of why
Mogden re-use and Teddington DRA are only considered in the “most challenging
situations”.

51

Noting that in Thames Water’s first dWRMP19, the 270 Ml/d Teddington DRA
scheme was selected for implementation by 2030, ahead of Abingdon reservoir, as
the most cost-efficient resource option, we are surprised that it is now not
considered cost-efficient. This is an example of why there needs to be full
transparency of WRSE’s cost and deployable output assessments.

52
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For Thames estuary desalination schemes:
•

•
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There is no evidence to justify the exclusion of Thames estuary desalination
schemes, despite some options being in Thames Water’s WRMP19 least cost
programme.

52-53

There is no indication that account has been taken of the planned decarbonisation of UK electricity supplies when considering desalination carbon
usage and cost-effectiveness.

53

For transfers to and from East Anglia
•

There is no explanation of why transfers supported by the proposed South
Lincolnshire or Fens reservoirs appear to have dropped out of consideration.

55

•

There is no recognition of the potential of over 1000 Ml/d of coastal desalination
in East Anglia for supporting transfers to Affinity Water and into the Thames
Valley.

56

There is no consideration of stopping Thames Water’s existing transfer of London
supplies to Essex & Suffolk Water, with replacement from some of the 1820 Ml/d
of potential new sources in East Anglia quoted in Water Resources East’s plan.

57

•
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1. Introduction
1.1 About GARD
Group Against Reservoir Development (GARD) is a community based organisation
representing the interests of local residents and businesses, mainly in the South Oxfordshire
villages of Steventon, Drayton, East and West Hanney and Marcham, who would be affected
by Thames Water’s plans to build a major new reservoir near Abingdon. More details about
GARD can be seen here https://www.gard-oxon.org.uk/.
We strongly welcome Ofwat’s initiative in promoting, funding and over-seeing a regional
approach to developing strategic water resources. In our opinion, in the past 25 years there
has been insufficient regulatory attention to planning of water resources on a regional and
national scale. Too much has been left to the water companies who have focused on their
own needs, rather than making best use of scarce regional and national water resources.

1.2 Scope of this response
In Appendix A, we have provided answers to the consultation questions in WRSE’s regional
plan. However, we think that these questions are too restrictive to allow us to express our
views on all aspects of the plan. Therefore, in the main body of this response we have
commented on the detail of the deficit assessments, the proposed programme and the
assessments of individual resource options. Our answers to the consultation response in
Appendix A are cross-referenced to our main response.

1.3 Lack of environmental assessments
We are disappointed by the lack of environmental assessments in the emerging plan,
especially as a large proportion of the forecast deficit arises from abstraction reductions to
benefit river ecology. The plan so far does not address the environmental damage that will
inevitably arise from the new schemes proposed to replace the water supplies lost due to
abstraction reductions. For example, the reduction in impacts on river ecology will be
replaced by increased embedded and operational carbon, as well as local impacts from
Abingdon reservoir if it goes ahead.
However, in the absence of WRSE’s environmental assessments, especially sustainability
reductions vs replacement source impacts, we are not commenting in detail on
environmental issues in this response.

1.4 Lack of transparency of deployable output assessments
Transparency of DO estimates for new sources
WRSE’s plan contains virtually no information on the deployable outputs of the schemes that
have been considered to make up the forecast deficits. Extraordinarily, there are no
6

deployable outputs quoted in the main regional plan document. In the annexes to the
regional plan the only information on deployable outputs is in the tables in the regional
reconciliation section at the back of Annex 1 1, which has a column headed ‘Maximum
capacity or yield of option in Ml/d’. However, the quoted figures in the table are evidently
not deployable outputs – for example the ‘capacity or yield’ of the Severn to Thames
transfer is quoted as 500 Ml/d, which is the capacity of the largest considered aqueduct
rather than a deployable output.
In the absence of information on deployable outputs in WRSE’s plan, GARD made an
information request for more detail including model output on 19th January. WRSE’s
response was received via Thames Water on 16th February, but fell far short of what was
requested. The supplied data are of little use for GARD as they stand. The main shortfalls
are:
•

No data at all provided for modelling of DO of existing London supplies

•

No details of the demands modelled, the bulk transfers to Affinity Water and
Southern Water, or the DOs derived for the SESRO and STT options

•

No data for the river flows used in the DO modelling for existing supplies, SESRO or
STT – the model output supplied for the STT transfers and SESRO water balance are
meaningless without details of the river flows used in the modelling

•

No data for London reservoir storages for the modelling of SESRO or STT options –
the SESRO and STT data provided are meaningless unless the storages in the London
reservoirs can also be seen

In the absence of reasonable responses to our information requests, we can only make very
general comments on the deployable outputs of some individual options in Sections 3.2 to
3.9 of this response. GARD will continue to press for more detail of the deployable outputs
and hope that more information will be available for the next version of WRSE’s plan. We
shall also pursue this issue through local MPs, Oxfordshire County Council and The Vale of
the White Horse Council. At the moment, the level of documentation produced for a proper
consultation is unfit for purpose.
Transparency of estimated loss of DO due to 1:500 year resilience standard
WRSEs plan provides no evidence to justify the loss of deployable outputs of existing
supplies through adoption of the 1:500 year resilience standard. There are inconsistencies in
how this loss is reported:
•

1

The diagram on page 12 of the main plan shows a loss of 400 Ml/d by 2040 and 625
Ml/d by 2060. There is no explanation of why the loss is 225 Ml/d more in 2060 – in

WRSE regional plan, Annex 1, PDF pages 56-57
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our opinion, the change to the 1:500 standard is a ‘one-off’ loss, so the 2040 and
2060 figures should be the same.
•

Paragraph 2.19 of Annex 1 quotes a single figure of 625 Ml/d by 2040.

Whereas we agree that adoption of a single figure for the loss is correct, we find it hard to
see how a loss figure as high as 625 Ml/d can be justified. As a start for looking at this, we
requested modelling details for assessments of deployable outputs of existing London
supplies and we are extremely disappointed that this has not been provided.

1.5 Lack of transparency of costs of options for new resources
WRSE say that the emerging plan presents “the most cost-efficient combination of options that
could secure our future water supplies” 2. Therefore, it is extraordinary that WRSE’s plan and its
supporting annexes contain no detail whatsoever of option costs. How can consultees give their
informed views on “the most cost-efficient” plan without any detail of the costs?
In Annex 4 paragraph 3.12 of WRSE’s plan says option costs have been assembled as below:
To facilitate whole life costing in the model, the following was required for each option:
•
•

•

Capital expenditure (capex) – this includes initial capital costs to plan, develop and
construct an option;
Optimism bias and risk – this has been utilised to adjust the capex for the SROs and
therefore was applied to feasible options to ensure a consistent approach to the
costs;
Operating expenditure (opex) – operating costs are provided, broken down into
fixed costs for costs that do not vary with utilisation and variable costs for opex (e.g.
power and chemicals) that do vary with utilisation.

Table 1 - WRSE statement of how option costs were assembled
Therefore, on 21st January, GARD requested the capital, operating, optimism bias and risk
costs for the main options and sub-options considered in WRSE’s plan. We asked for capital
costs to be subdivided into major components, as they were for the Gate 1 report on the
Fens Reservoir option 3. On 18th February, GARD received a response from EIR requests at
Thames Water saying:
“Having assessed your request we consider that it would not be practical to provide the
information or make a decision about whether to refuse the request within 20 working
days.
As a result, we deem your request to warrant an extension and therefore intend to
extend the deadline a further 20 working days by applying Part 2, Section 7(1) under the
2
3

WRSE regional plan, PDF page 2
Fens Reservoir, Gate 1 report, page 12, Table 1
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Environmental Information Regulations 2004 “A public authority may only apply the
extension where it reasonably believes it will require additional time to locate and provide
the information because.
•

it would not be practical to provide the information or make a decision about whether
to refuse the request within 20 working days”.

This means that the revised deadline is now 18 March 2022.”

In view of the fact that WRSE’s plan stated all the requested cost information had been
assembled (see Table 1 above) and equivalent information had been made available by
Anglian Water for the Fens reservoir, we conclude that Thames Water’s response is an
attempt to conceal the cost information on which WRSE’s “cost-efficient” plan has been
based.

1.6 Lack of transparency of carbon assessments
There is very little detail of carbon assessments in the plan. A short general section on page
29 of Annex 2 says the whole plan could produce 14MTCO2e by 2050. In Annex 3, this value
is broken down into types of carbon in Table 10.1 and a plot of year-by-year carbon usage in
the various categories is shown on Figure 10.1 of Annex 3. There is no breakdown into
individual projects. The problem is compounded by the fact that Figure 10.1 is actually
wrong as the years along the horizontal axis are not correct. As the copy below shows (in our
Figure 1), there are only 5 yearly markers between 2031 and 2043. WRSE have admitted that
this graph is wrong, and a copy of the Excel table which underpins it was obtained by GARD
from WRSE.4 The tabulated data are plotted in Figure 2 below.

Note: as published in Figure 10.1 of Annex 3 of WSRE Emerging Regional Plan - with incorrect year axis.

Figure 1 - Carbon profile for WRSE Regional plan
Even though the Plan is ‘emerging’, there are individual project breakdowns of embedded
carbon and operational carbon for the major schemes undergoing the RAPID Gated process.
Even though some of these are largely unjustified by component values within projects (see
for example comments in section 3.2 below regarding the Abingdon Reservoir), such an
important topic needs some breakdown and justification, as the issue of carbon and its
4

th

Email Trevor Bishop (WRSE) to GARD chairman.11 March 2022. Table sent ‘Copy of Carbon profile 01.xlsx’
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effect on climate change is driving so much government policy in the wake of COP26. The
corrected profile in Figure 2 below shows no such breakdown. This is unacceptable at this
point in the process.

Figure 2 - Yearly carbon footprint data in the plan as re-plotted by GARD
In general, the poor reporting of carbon costing by WRSE member companies in the RAPID
Gate 1 reports is continued in the present consultation documents. Below we make some
generic comments on what should be the carbon reporting for the next stage of the plan.
Carbon reporting – request for standards to followed
Even where the carbon assessments were included in the Gate 1 reports, there are several
generic shortcomings in the data presented:
•

there was mostly a lack of cited evidence to back-up quoted figures

•

there was mostly a lack of transparency of the content and derivation of ‘embodied’
(‘capital’ or ‘construction’) carbon figures

•

there was mostly a lack of transparency over the operational scenarios for the
Operational carbon budgets

•

there was a lack of background regarding the implicit assumptions about technology
development of scenarios towards decarbonisation

We would urge the adoption of standards for the next stage of the plan as:
1. The databases used for the calculation of embodied carbon in the construction
should be explicitly quoted (this had to be established in the WRSE-company Gate 1
reports by email requests for information).
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2. The reporting should come up to the best applicable standards such
as PAS 2080 5, including as it does standards for declaration of data validation and
disclosure. Such compliance, or to a similar standard, is regarded as best practice.
GARD has called on RAPID to apply it. 6
3. Sources such as the ICE/UoB Handbook (quoted by Thames Water in
communications) only deal with the construction materials used on a project. There
is nothing in this or CESMM4 which gives a method of calculation of the emissions
caused by construction equipment, or transport of material to site. Allowances for
such sources of embodied carbon in the reported figures, should be stated and
sourced.
4. There should be transparency regarding the implicit assumptions about allowing for
technology development of scenarios towards decarbonisation. The process for
assessing comparative Regional Water Resources must consider (for a 75year planning time horizon) the technological developments which will occur to
decarbonise both operation and construction of water infrastructure.
This is an important point, particularly for embodied carbon, because heavy
construction and earth-moving plant currently has very high emissions, and there is
no roadmap for the move to decarbonising this source. In the case of projects which
could be constructed in the period up to 2040 it is imperative to have a proper
evaluation of this source of embodied carbon, and to have it transparently set-out.
5. There should be transparency on the operational scenarios for the Operational
carbon budgets. There is currently no way of assessing the plan against the Water
Industry’s declared commitment to ‘net zero’ operations by 2030. 7
6. There must be transparency, and accounting numbers to establish the reduction in
carbon sequestration which will occur in the construction of the various strategic
projects, and the accounting for this in loss of biodiversity post-construction. This has
to include the methane outgassing from subsurface carbon or from exposed
reservoir drawdown areas. Recent research has shown 8 that reservoirs are net
carbon sources, and their calculated carbon footprint can be increased by over 50%.
The recommendation of other supporting references 9 is that Greenhouse Gas (GHG)
5

PAS2080 – https://www.carbontrust.com/what-we-do/assurance-and-certification/pas-2080-carbonmanagement-in-infrastructure
6
https://www.gardoxon.org.uk/downloads/GARD%20Final%20combined%20Response%20to%20Gate%201%2018.11.21.pdf –
page 20
7
https://www.water.org.uk/routemap2030/wp-content/uploads/2020/11/Water-UK-Net-Zero-2030Routemap.pdf
8
Global carbon budget of reservoirs is overturned by the quantification of drawdown areas, Keller, Marce,
Obrador, Koschorreck, Nature Geoscience 14, 402-408 (2021),
9
Greenhouse Gas Emissions from Reservoir Water Surfaces: A New Global Synthesis by B R Deemer, et al,
BioScience, Volume 66, Issue 11, 1 November 2016, Pages 949–964]
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Emissions from reservoir surfaces should be included in the anthropogenic emissions
of the operational reservoir cycle. The evidence is increasing that reservoirs do not
sequester carbon, and that the removal of large areas of mixed character vegetation
cannot be countered by diverse tree-planting on the margins of a huge project, such
as the Abingdon Reservoir. These issues are completely absent from consideration in
the RAPID Gate 1 submission for the Abingdon Reservoir. 10 The issue of loss of
carbon sequestration due to pipeline construction for the Severn Thames Transfer is
briefly covered in the corresponding Gate 1 RAPID report supplementary
documents11 (eg. table 3.1 in the cited reference). Strangely no-one at RAPID seems
to have asked to see the equivalent documentation for the Abingdon Reservoir.
There is also an indication of how a bio-diversity net gain ‘uplift’ post-construction of
the STT would replace and enhance the sequestration. Of course, the STT, where the
majority of the water-resource post-construction is entirely buried, has more
opportunity for habitat restoration than a huge reservoir where the surface postconstruction is dominated by a GHG emitting source.
Concerns with specific carbon reporting in the Consultation documents: Demand
Management carbon footprint
As indicated above, the carbon reporting in the consultation documents is so skimpy
that it is difficult to be precise about any issues with the presented carbon profile of
Annex 3 Figure 10.1, even when replotted correctly. One concern emerges immediately,
however.
Our Figure 2 shows yearly carbon budget of around 100,000 tCO2e for Demand
Management activities. Whilst this includes the water efficiency (Metering) activities, it
is presumably dominated by the repairs to leaking pipes. Something confirmed in
discussions with Thames Water senior staff at ‘Drop-in’ sessions. 12 This means that 4
years of digging roads and laying pipework equates, on WRSE’s figures, to more than the
entire embodied carbon in the Abingdon Reservoir construction 13 (352,000 tCO2e). As
the Abingdon Reservoir project involves the cutting and moving of around 50 Mm3 of
earth,14 it is difficult to see how the activity of digging up the roads could exceed this
value, especially as only a fraction of the network is being replaced in those 4 years (in a
25 year programme). Digging and moving 50 Mm3 of earth is the equivalent of digging
10

https://www.thameswater.co.uk/media-library/home/about-us/regulation/regional-water-resources/southeast-strategic-reservoir/gate-one-submission-sesro.pdf
11
https://www.thameswater.co.uk/media-library/home/about-us/regulation/regional-water-resources/watertransfer-from-the-river-severn-to-the-river-thames/net-gain-and-carbon-neutrality.pdf
12
Anthony Owen, Head of Water Resources, Thames Water, comment to Derek Stork, GARD Chairman….
nd
Steventon, 2 March 2022.
13
https://www.thameswater.co.uk/media-library/home/about-us/regulation/water-resources/strategicresource-solutions/new-reservoir-in-oxfordshire/carbon-report.pdf, table 3.1
14

Thames Water dWRMP19, Reservoir Feasibility report , p 229 (dated June 2017, but re-released Feb 2018)
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trenches to replace nearly the entire length (20,000 km) of London’s water piping. 15
Clearly this is not intended in the relatively unambitious 4-year program in the mid2030s; to suggest otherwise is an insult to the intelligence. Moreover, the replacement
of small earth digging and moving equipment typically used on roads by machines
powered by non-carbon sources is already well underway, 16 whereas the replacement
of heavy equipment is much further in the future, and there is no defined roadmap for
such replacement. This is indicative of the lack of transparency in the whole issue of
carbon budgets.
Much worse however, is the way that the ‘Demand’-based carbon footprint remains at
this high level for the entire length of the WRSE program. The origin of the footprint
must be questioned, especially as the level of leakage fixing drops almost to zero beyond
2050, as shown in section 2.3 below. The ‘Demand’-based carbon figures beyond 2050
appear to be completely fictional.

15
16

https://en.wikipedia.org/wiki/London_water_supply_infrastructure
https://www.bbc.com/future/article/20210622-the-scandinavian-way-to-zero-carbon-construction
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2. WRSE’s deficit forecasts
2.1 Population
Introduction
There has recently been considerable discussion in the media and academia about the
downgrading of forecast population growth in many areas of the world. An article published
in The Daily Telegraph, ‘The depopulation time bomb facing the West is about to explode’ on
22 Jan 22 describes how it is now thought that the populations of Spain, South Korea and
China are likely to halve by 2100. A University of Washington IHME study warns that another
20 countries will experience the same fall. While the UK outlook is not so drastic, it is noted
that deaths are expected to outstrip births by 2025, with the population peaking around
2060 and then remaining static until 2100. Other commentators anticipate more drastic falls
much earlier.
It is against this backdrop that WRSE have decided to use a population projection for the
region that forecasts an increase of 4 million or over 20% by 2060 and another 2.2 million or
11% between 2060 and 2100. GARD calculates, using the ONS principle projection, that the
actual population increase by 2060 is likely to be nearer 1.13 million or 27% of the WRSE
figure and that between 2060 and 2100 the increase is more likely to be less than 0.25
million or just 11% of the WRSE projection.
The Consultation Documents
The main document is very unclear as to the planning period under consideration, either
when it starts, or when it runs to. The first sentence on page 7 begins with ‘We’ve looked 75
years ahead’, although there is no mention of when the period starts. Logically, it would be
expected to start in 2025 to coincide with the WRMP cycle, but some diagrams seem to
show the start time around now, in 2022 and there is the odd mention of 2020. The diagram
titled ‘Demand forecasts to 2060’ on Page 7 leads the reader to believe that the period
extends, instead, to 2060, but then the diagram on page 8 on the environment runs to 2050.
On page 12, the adaptive planning process doesn’t start until 2040, and gives yet another
figure for the increased demand due to population increase by then. Page 15 refers to the
period 2025 to 2040, separately page 16 talks about 2040 - 2060 as another period. Page 35
states that it is an objective to provide a plan out to 2100 and page 10, Fig 2.1, of Annex 1
shows various growth forecasts for the period 2020 - 2100. Table 2.1 on page 10 of Annex 1
gives a range of projections at 2050 and 2060, but makes no mention of when the period
starts.
As a result, it is unnecessarily difficult to compare the likely figures for population growth
with those presented. In fact, the documents couldn’t be less clear. For the purposes of our
analysis, we have assumed that the period starts in 2025, to align with the WRMP cycle and
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because the period up until then has already been planned for in WRMP 19. Two
calculations are made for likely increase. The first by 2060, for comparison with the WRSE
figures on page 7 of the main report and by 2100 for comparison with the figure presented
in Table 2.1 on page 10 of Annex 1.
GARD has at every consultation for the last 4 years, raised the issue of the poor guidance in
the WRPG that water companies should build a plan based on local area plans. All our
previous comments remain valid. Whilst water companies have ignored us on these points
in the past, the climate emergency means that this is no longer an option. No responsible
company (or regulator) would knowingly embark on the unnecessary overprovision of
infrastructure projects that carry an extremely high carbon burden. WRSE must push back
on this issue to the regulator, and the regulator must revise the guidance.
GARD Comments
CPRE figures show that for planned developments in Oxfordshire (and elsewhere), delivery
against plan is historically only 40%, yet water companies are forced to assume that delivery
will be 100%.
•

This obliges companies to plan for what may become stranded assets as the forecast
demand fails to materialise. This is poor economics, as it is a misuse of resources, as
well as impacting adversely on customers who must still foot the bill for whatever is
developed. Offsetting such projects against corporate tax deprives HMRC of revenue
that would otherwise be paid.

•

A recent example of under-delivery is the OxCam Arc - in the WRMP 19 planning
round this was used to support very large projections of increased water demand.
This despite it being obvious that many factors would prevent delivery on the scale
presented. Subsequently, the Government cancelled the expressway on 13 Mar 21,
and in a Westminster Hall debate, held on 13 Jul 21, stated that building 1 million
homes along the arc was no longer a target. Yet by then, water company plans had
built in demand at that level. The water company planning cycle lacks the agility to
address issues such as this.

GARD has long proposed that ONS projections be used instead; these are used anyway
from the end of the local plan period. Previous water company population projections
clearly show a disconnect at the local area plan end point, with major kinks in the
projection as the overstated local plan growth is corrected down toward ONS figures.
From page 10 of Annex 1, it is clear WRSE is aware of, and has considered, this problem,
but has failed to resolve it. Many alternative scenarios are presented, before the decision
is made to simply follow planning guidance and adopt the principal housing projection the 3rd highest projection out of the 21 listed. No logic for this is given and there is no
15

attempt to explore what might be the most likely outcome. Several of the projections
shown are not even intended for this kind of planning, but instead vary specific factors to
show the relative influence of underlying factors i.e., TFR vs morbidity. At least one of
the projections shown on page 10 is very out of date - why is ONS-14-H even in this mix,
unless it is because it is very high, and it has been included to try to give credibility to the
option chosen?
•

Para 2.30 notes that ‘Based on data and recommendations from Edge Analytics and
the WRPG, WRSE has selected to use the Housing Plan Principal (P) scenario as the
baseline growth forecast’. If this was the plan, why bother with the other
projections, none of which has been used to help choose a most likely outcome?

•

The fact that the outcomes presented vary from 2% - 26.3% growth by 2050 and 5% 52% growth by 2100 indicates how the process of choosing projections has been
misused (or misjudged). For the reasons above, outliers should not have been
included and excluding them would have highlighted how far from reality the chosen
projection was. Similarly, presenting an average increase, as shown in table 2.1 is
misleading. If all the projections were those produced by different organisations as
their principal, and most likely projection, then averaging would be valid. But they
are not. To further make the point, averaging a projection based on high fertility
with one based on high death rates would not represent a likely outcome. Context,
in this case, is everything. Such context is lacking from this report.

•

Neither the main report nor Annex 1 make it explicitly clear what population growth
rates are assumed apart from stating that the Housing Plan Principal (P) scenario is
used. On page 7 of the main report, 3 figures for population growth are shown in a
diagram and reproduced in the table below:

Demand forecast to 2060
Minimum
Housing Plan forecast
Maximum
Median Figure

People increase
230,000
4,000,000
5,300,000
2,765,000

Extra water required
-100 million l/d
510 million l/d
660 million l/d
280 million l/d

Table 2 - WRSE population forecasts to 2060
•

Using the WRSE logic, the median figure is also shown for completeness. This alone
should raise alarm bells. The figure used by WRSE for planning is 55% above the
median of their own range of outcomes.

•

During the WRSE launch seminar to stakeholders on 20 Jan, when asked about using
ONS data, a member of the TW team noted that ‘these numbers flip around’. While
the numbers do change, this statement is incorrect. The numbers have not flipped
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once in the last 4 updates but have shown a continuing trend of decreasing future
numbers.
•

To forestall any response from WRSE regarding the accuracy of ONS principal
projections, consider the ONS’ own research into this issue. Its 2015 study found that
over 57 years of forecasts, for a 25-year period, forecasts were within 1% and for 35
years 2%. 17

Figure 3 from the ONS 2015
study showing forecast
accuracy over a period of 57
years of making forecasts

Figure 3 - ONS analysis of accuracy population forecasts over a 57-year period
Thirty-five years precisely covers the range over which most local plans are made and can be
seen to be more accurate by at least an order of magnitude than water companies own
previous projections. As such, they form a much sounder basis for establishing a baseline.
Any arguments that extra headroom may be required to allow for unexpected increases can
easily be countered by noting that the new move to 1:500 resilience has already added
considerable headroom for contingency. In any case, a properly adaptive plan, as mandated
by the regulator, would be able to fine tune options as part of the 5-year WRMP cycle.
Latest ONS Updates and Analysis
On 12 Jan 2022, the ONS updated its national population projections. For the 4th update in a
row, they reduced forecasts due to decreasing total fertility rates and lower assumptions
about mortality improvements. It now expects the annual deaths in England to be greater
than the annual birth rate within the next 5 years. Any future growth will be dependent on
more people migrating into the country than leaving.
The 2020-based interim Principal Population projection for England (enpppsummary20
released 12 Jan 2022) is as follows:
17

ONS, National Population Projections Accuracy Report, July 2015
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England
(Start of year in 1000s)
Number
Increase
%age inc

2025

2060

2100

57,690

61,209
3,519
5.7

61,957
748 (since 2060)
1.2 (since 2060)

Table 3 - ONS population predictions to 2060
• By 2060, the population size becomes static (0.02% growth).
• Natural change (greater deaths than births) is projected to occur in 2027, increasing to 156,000 by 2060 and -174,000 by 2100. Any increase in overall population will be due to
migration.
• Using the latest 2018 ONS figures for the regions, the population of the southeast and
London is approximately 32% of the overall England population. While the ONS areas may
not exactly overlap the WRSE area it’s close, resulting in an expected population increase
for the region by 2060 of 1.13 million. The ONS figure for further growth in the southeast
and London from 2060 to 2100 is around 240,000, or 6000 per year. The chosen projections
shown in Fig 2.1 Annex 1 shows an increase between 2050 and 2100 of around 2.2 million.
The WRSE figures are so far from any likely outcome as to have no credibility.
At a pcc of 120 l/d, the likely figure of 1.13 million equates to 136 million l/d extra
requirement by 2060. This equates to 374 million l/d less requirement than is being
planned for, or about 1 Abingdon reservoir’s worth by WRSE figures or 1.9 Abingdon
reservoirs by GARD figures.
Comparing the WRSE figures with ONS projections, 3 facts are clear:
1. WRSE are using a planning figure for population increase by 2060 of 4 million,
when the actual figure is likely to be around 1.13 million
2. From 2060, the population level is effectively static, whereas WRSE are projecting
continued rises of several million.
3. Using WRSE and GARD figures for the expected DO of Abingdon reservoir, the
WRSE forecast for 2060, due to population increase, is overstated by between 1
and 2 Abingdon reservoir equivalents.

2.2 Per Capita Consumption (PCC)
WRSE’s planned reductions in PCC are shown on a small scale map of the region on Figure
4.5 of Annex 4. The data for each water resource zone used to generate this map were
supplied to GARD by WRSE in an Excel file ‘GARD_Dr06_demand _data.xlxs. The planned
reductions in PCC for Thames Water, Affinity Water, South East Water and Southern Water
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under the Low and Medium demand scenarios are shown below:
Forecast PCC at Medium demand scenario
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Forecast PCC at Low demand scenario
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Notes: 1. PCCs for 2020 are taken from Water Company Market Information Tables 3
2. Company combined data are un-weighted averages of the supplied zonal PCC data

Figure 4 - WRSE's planned reductions in PCC
In our opinion, the ‘low demand scenario’ is far more likely than the medium or high
scenarios, because we think WRSE’s population growth forecasts are much too high as
explained in Section 2.1 above. However, regardless of which demand scenario is chosen,
the plots above show:
•

Southern Water’s PCC reductions are far more ambitious than the other companies

•

Only Southern Water has tried to comply with the Government’s 110 l/head/day PCC
target

WRSE give their view on the Government’s 110 l/head/day target in Annex 4 as copied
below:
9.25. The Government has an ambition for a per capita consumption (PCC) reduction to
110 litres per person by day by 2050. This is a particular challenge in the South East region,
requiring not only water company activity, but also Government interventions. We have
included within our plan the assumptions that Government will implement:
•

Mandatory water labelling of water using products by to help consumers make
more informed choices about the products they use in their home by 2024

•

Minimum standards for water using products to remove all inefficient products
from the market by 2045

•

Tighter building regulations which are enforced by 2060.

9.26. These policies are the most cost-effective option and would reduce water use by a
19

further 190 million litres per day, reducing the overall investment needed in our region by
£3billion. Implementing them sooner could also deliver more savings in the early years of
the plan and help reduce the impact on customer bills.
9.27. Whilst the Government has committed to introducing mandatory water labelling by
2024, the impacts arising from this, and the commitment to other Government
interventions is not yet clear.
In our opinion, the PCCs for companies requiring major new resources should be reduced to
be in line with the Government’s target of 110 l/head/day and with best practice by other
companies, before any major sources are developed. This would require compulsory smart
metering in the zones of major deficits. It seems that WRSE support this view, confirming
that the smart metering and water labelling legislation needed to achieve 110 l/head/day is
the most cost effective option 18 and that it would save 190 Ml/d based on 2017/18
demands, and even more if demands grow from population increases. The covering email to
the supply of GARD’s requested data 19 says that the deficits considered in the emerging plan
are based on the out-of-date PCC figures shown in our Figure 4 and these will be up-dated in
the next version of the regional plan.
From all this we conclude that the 2050 deficits in WRSE’s emerging regional will be reduced
by about 200 Ml/d when up-dated by WRSE using PCC assumptions that comply with the
Government’s 110 l/head/day target.

2.3 Leakage
WRSE’s planned reductions in leakage, as supplied to GARD by WRSE in an Excel file
‘GARD_Dr06_demand _data.xlxs, are shown below for Thames Water, Affinity Water, South
East Water and Southern Water under the Low and Medium demand scenarios:
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WRSE Annex 4, paragraph 9.26
Email from Admin at WRSE to John Lawson on 5.3.2022, headed GARD Data Request no DR06 – PCC and
leakage
19
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Figure 5 - WRSE's planned leakage reductions
These plots confirm that, under the Medium growth scenario, all companies are planning to
meet the Government target of 50% reduction from the 2017/18 leakage levels by 2050.
However, the planned leakage reductions under the low demand growth scenarios are
mostly well below 50% reduction by 2050. In our opinion, the target 50% reduction in
leakage by 2050 should apply regardless of the planned demand growth. We are not aware
of any proviso in the Government target which allows it to be relaxed if demands don’t grow
at less than a specified rate.
Thames Water’s l/prop/day leakage rates, both in London and in the Thames Valley zones,
are much higher than the leakage rates in other water companies in the South East, as
shown below:
Water company & zone

2020/21
leakage Ml/d

2020/21
l/prop/day

Thames Water, London
Thames Water, all Thames
valley zones

530.6

168.2

144.0

154.2

All Southern Water zones

102.5

95.2

All Affinity, N. London zones

148.9

87.8

South East Water, all zones

87.7

90.4

Note: data are from water company WRMP19 market information tables
Table 4 - Comparison of 2020/21 leakage rates in water company WRMP19s
As things stand in WRSE’s plan, there is no intention to improve Thames Water’s leakage
rates in comparison with other companies. For example, Thames Water’s planned London
leakage rate in 2050 is about 61 l/prop/day, compare with typically about 25-35 l/prop/day
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in other South East Water companies 20. If Thames Water’s leakage in all zones was reduced
to, say, 35 l/prop/day, in line with other companies, there would be additional savings of
about 110 Ml/d in London and 30 Ml/d in the Thames Valley zones – a total saving of 140
Ml/d compared to WRSE’s plan.

2.4 Sustainability reductions
In GARD’s opinion, the allowances for sustainability reductions in WRSE’s plan are
unrealistically large and not economically or environmentally justifiable, especially when the
costs and impacts of replacement sources are taken into account.
The scale of sustainability reductions nationally
As stated in Question 1, Section 1 of the consultation questions:
Abstraction reduction to protect the environment is likely to be the single biggest driver of
investment in water resources over the next 25 years.
The scale of sustainability reductions being considered in the various emerging regional
resource plans are shown in the table below:
Region

Range of sustainability
reductions

WR South East

465 to 1200 Ml/d 21

WR East

790 to 1325 Ml/d 22

WR West

168 to 605 Ml/d23

WR North

115 to 398 Ml/d24

WR West Country

180 to 270 Ml/d25

Totals

1718 to 3798 Ml/d

Table 5 - Range of sustainability reductions in all regional plans
Even at the lower end of these estimates, the new sources needed to replace 1718 Ml/d of
abstraction reduction would be the equivalent of 6 Abingdon reservoirs or 12 Thames
Gateway desalination plants. This amount of new resource development would be hugely
costly, have a large impact on customer bills and would, inevitably, bring their own major
environmental impacts. The benefits to river ecology due to the abstraction reductions
would, in effect, be traded for the adverse impacts on river/terrestrial ecology, landscape
and local populations of many schemes like Abingdon reservoir and the Severn to Thames
20

Data from water company Market Information Tables, Table 7
WRSE plan, page 8
22
WRE plan Table 5.1, page 38
23
WRW plan, Appendix D, Table 3, page 9
24
WRN plan, Appendix 6, Table A6.1, page 3
25
WRWC plan, Appendix 5, pages 92 and 96
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transfer. There would also be large carbon impacts of the construction and operation of the
replacement sources.
None of the emerging regional plans published in January 2021 address the question of
whether the river ecology benefits of these enormous abstraction reductions justify the
inevitable environmental impacts of the major projects that will be needed as replacement
sources. It seems that the range of sustainability reductions, coming as we understand it
from the Environment Agency, have been mostly accepted without question by the regional
groupings of water companies preparing the emerging plans. In the emerging regional plans
as published for consultation, there is virtually no transparency of which rivers might benefit
from the sustainability reductions or references to reports that explain the need for the
reductions.
Equally, there appears to have been no consideration of the costs of the major projects
needed as replacement sources and the impact on customer bills. There have been surveys
purporting to say customers are in favour of the sustainability reductions, for example in
WRSE’s plan “Customers have told us our plan should protect and have a positive impact on
the environment” 26.
Of course customers will say they are in favour of river ecology improvements, but would
they be so keen if they knew what it’s going to cost them and the environmental impacts of
replacement sources, especially the carbon impacts? Would Ofwat allow large increases in
customer bills and carbon to achieve questionable river ecology benefits? In other words, it
is unreasonable to propose an environmental improvement in one area by adversely
affecting the environment in another. Plans should be required to improve the environment
in all areas.
In our opinion, the lack of recognition of the need to justify sustainability reductions is a
major weakness of all the emerging regional plans, with the exception of Water Resources
West who have at least recognised the issue even if only in an appendix to their main plan 27:
“However, we will also use them [investment modelling scenarios]to show that the scale
of further abstraction reductions needed to achieve the Enhanced scenario will put public
water security of supply at risk and will require significant investment to accommodate.
Therefore, the costs and benefits of making these reductions and the pace of change
need careful consideration and we will need to demonstrate evidence to secure customer
support.”
“Under the 100% [Enhanced] scenario, the scale of new water supplies needed to replace
the groundwater reductions mean that we would need to deploy alternative schemes
that will have material environmental impacts of their own e.g., raising reservoirs,
enhanced waste water treatment for reuse, pumping water over large distances etc.

26
27

WRSE plan, page 8
Water Resources West emerging regional plan, Appendix 4, page 15
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Therefore, the net environmental costs and benefits of the scenario need to be weighed
up before making any further long-term commitments.”
In our opinion, these are key issues that need to be fully and transparently addressed in the
next version of the draft regional plan, particularly the costs and environmental impacts of
replacement sources that we have highlighted in the excerpts above.
There is no indication that this weakness is to be addressed in the next phase of plan
development leading to WRSE’s draft plans in autumn 2022. Our understanding is that,
although there will be comparisons of environmental impacts of the various major resource
options in the next phase, there will be no comparisons of the environmental impacts of the
new sources with the current impacts of the existing sources they would replace. This must
be introduced as an evaluation criterion.
WRSE’s planned sustainability reductions
The sustainability reductions under consideration in WRSE’s emerging plan are shown in
Tables 3.1 and 3.2 of Annex 1, which are copied below:

Table 6 - Sustainability reductions under consideration in WRSE's emerging plan
There is no explanation of how these figures from Annex 1 led to the figures of 465 to 1200
Ml/d on page 8 of WRSE’s main plan. WRSE’s Table 3.1 shows required licence reductions,
24

but there is no explanation of the basis of the ‘abstraction reductions’ shown in Table 3.2 –
are these reductions in recent actual abstraction and if so over what period (eg 2017 -2019)?
Prioritisation of sustainability reductions
Paragraph 9.20 of Annex 4 states WRSE’s intention to prioritise sustainability reductions in
chalk streams:
“We have prioritised achieving environmental ambition within chalk stream catchments
in the emerging regional plan, given the identifiable and clear benefits that will be
derived.”
GARD fully supports prioritisation of chalk streams. We also agree with the following
statement in paragraph 3.11 of WRSE’s Annex1 which states “The largest reduction would
be concentrated in the London, Colne and Upper Lee catchments areas”. This is in line with
the recent report on Abstraction as a % of Recharge (A%R) 28 which was prepared by John
Lawson to inform the CaBA Chalk Stream Restoration Strategy29 with funding from Defra
and in consultation with Defra and the Environment Agency. Although John Lawson works
as a consultant for GARD, he was contracted by Defra to undertake the A%R report and the
work was done in consultation with Defra, the Environment Agency and CaBA group
members. GARD had no involvement in preparation of the A%R report or discussion of its
findings in its various draft stages.
The report on Abstraction as a % of Recharge suggests that, as a target for sustainable
chalk stream flows, abstraction in a chalk catchment should not exceed 10% of
groundwater recharge in the catchment (A10%R) 30. The report shows that the chalk
streams with high proportion of recharge abstracted are mostly around the fringes of
London and in East Anglia 31. The Environment Agency’s EFI assessment of chalk stream
deficits shows a similar picture 32. The ‘classic’ southern and Wessex chalk streams and the
north-east chalk streams are relatively little affected, lying within the band of rivers with
abstraction less than 10% of recharge.
The A%R report suggested that the abstraction reductions in chalk streams are prioritised to
the ‘classic’ chalk streams, typically tributaries of the larger chalk streams and their upper
reaches, where abstraction exceeds 20% of recharge, as shown below:

28

Abstraction as a % of Recharge (A%R), John Lawson, December 2021
CaBA Chalkstream Restoration Strategy, September 2021 https://catchmentbasedapproach.org/learn/chalkstream-strategy/
30
A%R report ,page 7
31
A%R report, page 8
32
CaBA Chalkstream Restoration Strategy, Appendix C4 https://catchmentbasedapproach.org/wpcontent/uploads/2021/10/CaBA-CSRG-Strategy-APPENDICES-FINAL-12.10.21-Low-Res.pdf
29
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High priority abstraction reductions in WRSE region
Chalk stream
Recent A%R Required reduction
Misbourne
22%
10 Ml/d
Chess
25%
10 Ml/d
Upper Bulbourne
28%
6 Ml/d
Upper Gade
48%
10 Ml/d
Ver
33%
20 Ml/d
Total Colne catchment
55 Ml/d
Upper Lea to Luton Hoo
92%
29 Ml/d
Beane
40%
19 Ml/d
Rib/Quin
34%
16 Ml/d
Upper Stort
42%
9 Ml/d
Total Lea catchment
73 Ml/d
Upper Darent
39%
26 Ml/d
Total reduction in recent abstraction
155 Ml/d

Table 7 - Priority abstraction reductions in WRSE region from A%R analysis 33
These reductions would cover the sensitive upper reaches of the chalk streams, so would also
benefit river reaches downstream. The list covers most of the rivers which have been the
subject of long running concerns about over-abstraction. Many of these rivers are in urbanised
areas, so abstraction reduction at this scale could cause problems with high groundwater levels
and local flooding, thereby limiting the feasible amount of abstraction reduction.
The abstraction reductions in Table 5 above are far less than the 465 Ml/d lower limit of
abstraction reductions quoted on page 8 of WRSE’s plan or the 783 Ml/d ‘Business as Usual’
figure quoted as WRSE’s abstraction reduction in their Table 3.2. It appears that the majority of
WRSE’s proposed reductions would be in surface water abstractions from the lower reaches of
rivers, where there may not be much ecological need for reduction, for example in surface
flows at the lower ends of very heavily modified water bodies. We would strongly query the
justification for these reductions, bearing in mind the cost and environmental impact of the
replacement sources. It would be much better to prioritise the abstraction reductions in the
upper reaches, especially in chalk tributaries, recognising that the consequently increased
chalk stream flows would also benefit the lower rivers.
In our opinion, the next version of WRSE’s regional plan must transparently prioritise the
possible sustainability reductions following the guidance in the CaBA chalk stream strategy
Section 4.6.5 34:
A prioritisation of abstraction deficits is needed according to whether they are
ecologically essential, ecologically desirable, or of limited ecological benefit. The total
deficits identified by the EA and put forward to national framework groups are so
considerable that it will be impossible to address them all. National framework groups
33

A%R report, Table 12, page 58
CaBA Chalk Stream Strategy, Section 4.6.5, page 41 https://catchmentbasedapproach.org/wpcontent/uploads/2021/10/CaBA-CSRG-Strategy-MAIN-REPORT-FINAL-12.10.21-Low-Res.pdf
34
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are charged with looking at the water resources options that give ‘best value to
customers, society and the environment, rather than simply focusing on the lowest cost’
(see Section 4.4) however, cost will come into the equation, at which point we need to
ensure that the ecologically essential reaches of chalk streams benefit from the scale of
abstraction reductions needed to properly facilitate their recovery (in conjunction with
measures to address water quality and physical habitat).
The prioritisation should overtly consider the environmental impacts and costs of the new
resources that would replace the abstraction reductions. In our opinion, the next draft of
WRSE’s plan should only allow for in the region of 200 Ml/d of sustainability reductions prior
to 2050. This would comprise the reductions shown in Table 7, plus some allowance for
other rivers that were not covered by the A%R report. The plan should provide a list naming
the rivers reaches and tributaries to be included. The plan should also provide river-by-river
lists of the much larger sustainability reductions, ie in the region of 1000 Ml/d, which have
been considered and not selected. This would provide transparency to the process and allow
a proper debate on prioritisation of the sustainability reductions.
Flow recovery and deployable output recovery from abstraction reductions
All of the upper Colne and Lea abstraction reductions shown in Table 3 will increase the flows
at Thames Water’s abstraction points on the lower Rivers Colne and Lea, thereby increasing
the deployable output of London’s supplies. This was the principle underlying the feasibility of
the Chalk Streams First proposal for alleviating low flows in the upper Colne and Lea
tributaries 35. This report suggested that about 70-80% of the abstraction reductions could be
recovered through increased deployable output from London’s reservoirs.
We understand that Affinity Water are now allowing only 13% recovery of deployable output
from upper Colne and Lea abstraction reductions, based on flow recoveries measured from
recent abstraction reductions in the Rivers Beane and Mimram. In our opinion, the Beane and
Mimram abstraction reductions were too recent and too small to register measurable flow
improvements. Our modelling suggests that flow recovery will take up to 10 years, especially if
abstraction reductions are initiated at times of particularly low groundwater levels and flows as
they were for the Beane and Mimram.
A more relevant case study of abstraction reductions is the Friars Wash reduction on the River
Ver in 1993. The gauged flow duration curves at Hansteads on the lower Ver for 10-year
periods before and after the c.14 Ml/d abstraction reduction are shown on Figure 6.

35

Chalk Streams First, February 2020, Angling Trust, Rivers Trust, WWF, Salmon & Trout Conservation, Wild
Trout Trust https://anglingtrust.net/wp-content/uploads/2020/09/Chalk-Streams-First-Report.pdf
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Figure 6 - Flow recovery on the River Ver after 14.4 Ml/d abstraction reduction
This plot shows measured flow recoveries much greater than the 13% recovery apparently
now assumed by Affinity Water in their modelling of deployable output gains. The critical
droughts for London’s supplies include at least one dry winter in which flows will be well
above low summer levels, even in a 1:500 year drought. In our opinion, the recovery in
deployable output from sustainability reductions in the Colne and Lea (and other SRs in the
Thames valley) will substantially reduce the requirements for replacement sources.
This is another reason why we think that the WRSE deficit arising from abstraction
reductions has been grossly over-estimated. It is a further example of why a truly adaptable
plan should be implemented, that could fine tune schemes over a 10 year period, rather
than fixing the plan with no prospect for change before 2040 (or later if the reservoir is
delayed).

2.5 Climate change
Climate change losses assumed in WRSE’s plan
WRSE have considered a range of possible reductions in deployable output due to climate
change as shown in Table 2.4 in Annex 1. We have plotted and summarised the data from
Table 2.4 below:
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1997
2026
2040
2060
2100

Impact on regional deployable output Ml/d
Lower
Upper
Minimum Quartile Median quartile Maximum
0
0
0
0
0
82
-57
-94
-139
-212
133
-83
-144
-216
-337
183
-120
-206
-306
-475
281
-190
-324
-480
-743

Figure 7 – WRSE’s range of impacts of climate change on deployable output
Although not stated in WRSE’s plan, our understanding from the climate change losses in
water company WRMP19 Market Tables is that most of the assumed losses would be for
London’s supplies. Elsewhere, supplies are largely from groundwater from which deployable
outputs are not expected to be significantly affected by climate change.
WRSE’s Annex 1 paragraph 2.54 states that they have allowed for the median climate change
scenario up to 2060, but this is not consistent with the figures shown on page 12 of the main
plan document:
•
•

Median climate change loss from Annex 1 is 144 Ml/d by 2040 and 206 Ml/d by 2060
Page 12 of main document shows loss of 50 Ml/d by 2040 and 110 Ml/d by 2060

We assume that the higher figures in Annex 1, ie as per our Figure 7 above, are what have
been planned for and the figures on page 12 of WRSE’s main plan are incorrect.
GARD views on the validity of the climate change impact assessments
In GARD’s response to WRSE’s consultation on future water requirements36, we proposed
36

GARD response to WRSE consultation on Future Water Resource Requirements, Section 2.7, April 2020
https://www.gard-
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that the London climate change forecasts should recognise the evidence suggesting that
climate change of the past 100 years has not adversely affected the deployable outputs of
supplies in the South East to date. Indeed the evidence suggests that climate change to date
(which GARD does not dispute) has increased the availability of water supplies for London.
We have included our supporting evidence for this in Appendix B to this response. For
example, we show below the minimum storages that would have occurred in London
reservoirs since 1920, if operated at present day demand levels:

Note: data from 1920 to 2010 are from TW WARMS2 modelling of London supplies at 2305 Ml/d demand. Data from
2011 to 2019 are from CEH monthly hydrological summaries.

Figure 8 - Minimum London reservoir storage at full demand in climate since 1920
The three most severe droughts of the past 100 years, in terms of impact on London’s
supplies, were in 1921, 1934 and 1944 – all were in the first 25 years of the past century. The
most severe drought of the past 75 years, 1976, was appreciably less severe than the earlier
droughts, in terms of impact on London’s supplies.
Since 1997, the base date against which the climate change impacts have been assessed,
there has been a substantial and widely recognised increase in the frequency of flooding and
wet winters 37. In striking contrast, since 1997 there have been no severe droughts of
anywhere near the severity of the droughts of 1921, 1934 and 1944, which would be a
genuine threat to the supplies of London and the South East. Although there have been
several moderate droughts since 1997, the most severe for London’s supplies was 2018
when the minimum storage in the London reservoirs was 57%. This is well above the
minimum 43% storage in the drought of 1976 and far in excess of the minimum 24%
storages that would have occurred in the droughts of 1921 and 1934.
We think that climate change forecasts for London have failed to recognise that severe
reservoir depletion in summer droughts only occurs if chalk groundwater levels are
oxon.org.uk/downloads/Final%20response%20to%20WRSE%20consultation%2017%204%202020-1.pdf
37
Flood risk and the UK https://eciu.net/analysis/briefings/climate-impacts/flood-risk-and-the-uk
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exceptionally low in the previous spring (see Figure 13 in Appendix B), and that the
groundwater levels in spring are dependent on winter rainfall, which appears to be
increasing with climate change.
WRSE’s median climate change estimate show a loss of deployable output of 94 Ml/d by
2026 and the water company WRMPs showed losses totalling about 80 Ml/d by 2020/21.
We do not think these estimates are credible in the light of the evidence of the changes in
frequency and severity of recorded droughts. It seems to us that the minimum climate
change impact scenario, giving an increase of deployable output of 82 Ml/d by 2026, is
more likely, based on the historic evidence.
GARD proposal for climate change allowances in WRSE’s plan
In view of the uncertainty in forecasts of climate change impacts on deployable output, we
think it is unreasonable and dangerously restrictive to assume just a single climate change
scenario, the median scenario, up to 2060. We propose that WRSE should consider the
implications of three climate change scenarios to 2060. One of these scenarios should be the
minimum change scenario which shows increases in deployable output due to climate
change.
In our opinion, the minimum change scenario is at least as likely as the median scenario and
should be allowed for in WRSE’s adaptive plan.

2.6 Uncertainty in the deficit forecasts and the need for new
resources
Our analysis of population, PCC, leakage, sustainability reductions and climate change in
Sections 2.1 to 2.5 suggests that the deficits in WRSE’s emerging regional plan have been
grossly over-estimated. Additionally, our analysis has demonstrated the large degree of
uncertainty in WRSE’s forecast deficits. This emphasises the need for adaptive planning, with
the ability to respond over a 5-10 year timescale, for a range of deficit scenarios.
The range of scenarios should include high, medium and low scenarios for the deficits to
2040, as well as a range of scenarios for later in the planning period. In our opinion, the
failure to consider a range of planning scenarios for the deficits to 2040 is a major weakness
in WRSE’s plan.
On the following Table 8 we have compared WRSE’s forecasts of deficits and new resources
with GARD’s equivalent estimates based on the analysis and reasoning that we have put
forward in Sections 2.1 to 2.5:
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Deficits by 2040 due to:

Population growth
Climate change
Abstraction reduction
Drought resilience

WRSE regional plan to 2040
Low

Deficit to 2040

Deficit reduction measures by 2040

PCC and leakage
Drought measures - TUBs & NEUBS

Population growth
Climate change
Abstraction reduction
Drought resilience

Deficit to 2060

Deficit reduction measures by 2060

PCC and leakage
Drought measures - TUBs & NEUBS

New Resources by 2060 (or surplus)

High

410
130

New Resources by 2040 (or surplus)

Deficits by 2060 due to:

Median
240
144
305
405
1094

554

Low
410
120
465
625
1620

Median
510
206
500
625
1841

High
660
306
1200
625
2791

830
130

830
130

830
130

881

Low
48
-133
150
405
470

Median
68
83
200
405
756

High
88
216
300
405
1009

Comments on GARD figures
50% of 2060 figure (linear growth from 2020)
WRSE Min, lower quartile and upper quartile
Prioritised for chalk streams - see Section 2.4
WRSE figure on main report page 12

740
130

740
130

740
130

WRSE + 190 for PCC and 140 for leakage (see Sections 2.2 and 2.3)
WRSE figures

-400

WRSE regional plan to 2060

660

GARD proposal to 2040

1831

-114

139

GARD proposal to 2060

New resources only needed for high deficit forecast

Low
95
-183
225
625
762

Median
136
120
300
625
1181

High
177
306
450
625
1558

Comments on GARD figures
136 Ml/d is GARD figure based on ONS, +/- 30% for high/low
WRSE Min, lower quartile and upper quartile
Increase of 50% on 2040
WRSE figure on main report page 12

797
130

1160
130

1160
130

WRSE + 190 for PCC and 140 for leakage (see Sections 2.2 and 2.3)
WRSE figures

-165

-109

268

New resources only needed for high deficit forecast

Table 8 - comparison of WRSE and GARD estimates of deficits and new resource needs
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Table 8 shows that GARD’s estimates of future deficits are far lower than WRSE’s. For the low
and medium scenarios, there would be surplus resources both in 2040 and 2060. Under the
high scenario the need for new sources would be limited to 139 Ml/d by 2040 and 268 Ml/d
by 2060.
The biggest uncertainty in both the WRSE and GARD deficits is in the practicality of achieving
the planned PCC and leakage reductions. Therefore, the sensible strategy would be to focus
on intensive PCC and leakage reduction measures in AMP 8 and AMP 9 (2025 to 2035) to
determine whether the envisaged scale of demand reductions can be realistically achieved.
This should be combined with modest developments of schemes with the potential for
replication or addition of new phases, like re-use and the aqueduct phases of the Severn to
Thames transfer and the Grand Union Canal transfer. New sources of this type, even if not
fully utilised until much later in the planning period, would provide security of supply in the
event of the anticipated demand savings not materialising.
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3. New resources needed to meet deficits
3.1 The range of new resource types considered
The need for an adaptable resource development programme
In Section 2.6, we have compared the requirements for new water supplies in WRSE’s plan
with GARD’s assessment:
•
•

WRSE assessment
GARD assessment

By 2040
554 Ml/d
nil to 139 Ml/d

By 2060
550 to 1830 Ml/d
nil to 268 Ml/d

The fundamental reason for these large differences is the uncertainties in estimating
population growth, the effectiveness of demand management measures, the amount of
sustainability reductions and the loss of supply to climate change. Whatever view is taken
now on what resources might be needed by 2040 and 2060, this uncertainty will remain.
Therefore, a crucial aspect of WRSE’s plan for the region should be recognition of this
uncertainty and addressing it through a genuinely adaptable plan. In our opinion, WRSE’s
plan largely fails to do this. In particular, WRSE’s consideration of only a single new resource
requirement needed by 2040 – an enormous 554 Ml/d – totally fails to recognise the
uncertainty in the 2040 deficit forecast. In Table 8, we have shown that a different but
plausible view of the uncertainties would mean no need for any new resources by 2040 or
even by 2060.
The key features of a genuinely adaptable plan for new resource development would be:
•

Intensive and large scale early implementation of demand management measures,
including compulsory smart metering and water appliance labelling, so that the
effectiveness of these measures can be assessed and the need for more resources
can be better understood.

•

Early construction of the first phase of schemes that can be expanded quickly if
needed, like the aqueducts for the Severn to Thames transfer or the Grand Union
Canal transfer.

•

Early construction of modest sized reuse and desalination schemes that can be
replicated quickly if needed – we recognise that some early London reuse is already
in WRSE’s plan, but there is no desalination before 2040.

•

Avoidance of large schemes with high capital cost, high embedded carbon and
irreversible environmental impacts – Abingdon reservoir is the obvious example.

•

Early availability of water to enable chalk stream abstraction reductions.

In our opinion, WRSE’s emerging plan fails to provide the essential adaptability.
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The need for water transfer into the South East
The South East of England has a high population, low rainfall and a shortage of water. The region
is over-dependent on reservoirs filled from the River Thames and groundwater abstraction from
storage in natural aquifers. The lower Thames and Lea Valley reservoirs already have insufficient
water to refill reliably in dry winters. The groundwater aquifers are over-developed with many
cases of ecological damage, particularly to chalk-streams. The existing shortage of naturally
available water in the Thames Valley will get worse as demands grow.
Fundamentally, the South East of England needs “new water” through inter-regional
transfers from wetter and less populated parts of the country. This was recognised in the
National Infrastructure Commission’s report ‘Preparing for a Drier Future’ 38 in 2018 which
said:
“In reality, the best approach is likely to involve a combination of these options [transfers,
reservoirs, re-use and desalination] and the water industry is well placed to determine
the exact mix.
The exception is water transfers. A range of studies have all found a positive cost-benefit
case for greater transfers and water trading. However, transfers currently only make up a
small proportion of total supply (about 4%). This is likely to be because the incentives in
the current system make developing a strategic transfer network difficult, meaning that
the decision needs to be made at a different level.
A network of strategic transfers could potentially provide about 700 Ml/day more
capacity, at costs comparable with other options and increased adaptability of the
overall system. The remaining capacity should be provided by the most cost-effective
combination of supply infrastructure.
The scale of this infrastructure goes well beyond that seen in the plans currently
proposed by water companies. It is likely to need strengthened regional approaches and
perhaps an independent national framework.”
In other words, the NIC recognised the need for transfers, but feared that, if left to the water
companies, they would not materialise. This concern was supposed to be addressed by
regional groupings like WRSE, but this has not happened in WRSE’s emerging plan. In our
opinion, the assessments of the options to transfer water into the South East – the STT, the
GUC transfer and the transfers from East Anglian reservoirs – have been biased by negative
assessments if they have been assessed at all (ie the transfers from East Anglia). Instead, the
Abingdon reservoir option has been cynically re-named ‘South East Strategic Reservoir Option’
and proposed as a regional transfer scheme, even though the proposed transfers to Southern
Water would be out of the Thames Valley where the water is most needed.
38

Preparing for a Drier Future”, National Infrastructure Commission, April 2018, Page 11.
https://nic.org.uk/app/uploads/NIC-Preparing-for-a-Drier-Future-26-April-2018.pdf
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3.2 Abingdon reservoir
WRSE’s plan says little about the detail of Abingdon reservoir beyond stating it will supply
293 Ml/d DO 39 and implying it is more cost-effective than other major options like STT –
Abingdon reservoir is the first major scheme constructed in WRSE’s ‘cost-efficient’ regional
plan as shown on the development programmes in WRSE’s Annex 3 40.
In the absence of any information in WRSE’s plan about the costs or deployable output of
Abingdon reservoir, and in view of the very poor response to GARD’s requests for more
information on costs and deployable outputs, we are not yet able to comment properly on
WRSE’s proposal for Abingdon reservoir to be the first major new resource developed in
their ‘cost-efficient’ programme for the South East. However, based on the limited
information so far received, we question WRSE’s assessment of the cost-efficiency of
Abingdon reservoir, particularly relating to the assumed deployable output of 293 Ml/d. If
the deployable output has been substantially over-estimated, the cost-efficiency will be
much reduced.
Deployable output and resilience in long duration droughts
The quoted deployable output of the 150Mm3 Abingdon reservoir is 293 Ml/d, compared
with our estimate of 180-220 Ml/d. The major differences arise from assessment of the
reservoir’s performance in long duration droughts and the allowance for emergency storage.
GARD has concerns about the resilience of Abingdon reservoir to long duration droughts.
We are also concerned that the use of historic data, 1950 to 1997, as the baseline for
generating the new stochastic data did not include the long duration droughts of 1921/22,
1933/34 and 1943/44. The deficiency in using only the historic data for 1950 to 1997 is
recognised in paragraphs 2.7 and 2.12 of the latest version of WRSE’s stochastic data
method statement 41:

On 18th January 2022, GARD emailed Thames Water to ask what work had been done to
39

WRSE regional plan Annex 1, regional reconciliation table, PDF page 57
WRSE regional plan Annex 3, Figures 1.3 and 2.6
41
WRSE Method Statement on Stochastic Climatic Datasets, Consultation Version, July 2020
40
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“complement the stochastic dataset with drought artificial weather series to represent
prolonged drought events (which the stochastic generator will not have been trained on)”.
We requested the report on this matter, with full details of how Thames Water has assessed
the resilience of Abingdon reservoir in long duration droughts, ie droughts of more than 18
months duration. Thames Water responded on 15th February 2022 in a document reference
EIR-21-22-757, which is included in Appendix C to this response.
Thames Water’s response says that they have not given any further consideration to the
threat of long duration droughts, for example, quoting from EIR-21-22-757:
“We haven’t done further work regarding exploration of the impacts of long droughts on
our water resources systems, with or without water resource options, because we feel
that the existing results that we have gave us an adequate picture of our resilience and
that methods used align with the requirements of the WRPG.”
And
“We have assessed our Deployable Output using a ‘system response’ metric, both at
WRMP19 and WRMP24. The results from both assessments suggest that, when
considering the likelihood of events occurring, we are currently most vulnerable to
drought events of 18-24 months. While it is true that our water resources would be more
vulnerable to a 36-month event with, for example, 70% LTA rainfall than a 24-month
event with 70% LTA rainfall, the likelihood of severe rainfall deficits persisting decreases
significantly with duration, as can be inferred from the graphs above.”
In other words, Thames Water recognise that their water resources are vulnerable to long
droughts, but they have used a simplistic comparison of historic and stochastic cumulative
rainfall frequencies to conclude a) that the latest stochastic data are valid and b) that the
rainfall analysis (the graphs in their response) shows that the long duration droughts in
which their supplies are vulnerable are so unlikely that they can be ignored.
In the absence of the Pywr model evidence which we have requested, but has not been
supplied, we do not accept Thames Water’s conclusions in their response EIR-21-22-757.
From the very limited model data that have been supplied, we can see that there are large
differences between the durations of drawdown of Abingdon reservoir as modelled using
latest stochastic data, compared with durations of drawdown modelled using the previous
stochastic data which were generated using historic data that included the droughts of
1921/22, 1933/34 and 1943/44.
Using the modelled 19,200 years of Pywr modelled daily 150 Mm3 Abingdon reservoir
storages that Thames Water provided in Excel file reference TWUL-SESRO-DSRV01ESRO_storage_rec_factor_1.03.xlsx, we have analysed the frequency of periods of long
drawdown of Abingdon reservoir, ie duration from start of drawdown to next being full. With
our own model using the 15,600 years of previous stochastic data, we have analysed the
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same drawdown frequency for the 150 Mm3 Abingdon reservoir maintaining a London
deployable output of 293 Ml/d.
The frequency of long duration drawdowns of Abingdon reservoir, modelled using previous
and new stochastic data, are compared below:
Modelled with previous stochastic Modelled with new stochastic data
data 'trained' to 1920-1997
'trained' to 1950-1997
Abingdon reservoir No of occurrences
No of occurrences
draw-down duration
in 15,600 year
in 19,200 year
exceeding
record
record
Return period
Return period
2 years
113
1:138 years
83
1:231 years
3 years
112
1:139 years
2
1:9600 years
4 years
55
1:284 years
1
1:19200 years
5 years
27
1:578 years
0
Never
6 years
9
1:1733 years
0
Never
7 years
4
1:3900 years
0
Never
8 years
1
1:15600 years
0
Never

Table 9 - Comparison of frequencies of long drawdown of 150 Mm3 Abingdon reservoir
using previous and new stochastic data
This table shows that, with TW’s latest modelling using the new stochastic data, long
duration drawdowns of Abingdon reservoir are far less frequent than when modelled using
the previous stochastic data. In our opinion, this is the likely consequence of ‘training’ the
new stochastic data on the historic flows of 1950-1997 which did not include any long
duration droughts.
The differences in frequency of long duration drawdowns of Abingdon reservoir are not
necessarily all due to changes in the frequencies of long droughts in the stochastic data.
There also seem to be errors in the modelling of operation of Abingdon reservoir, which we
have found through examination of the very limited Pywr model output which has so far
been provided.
From the supplied modelling evidence, it appears that Thames Water have assumed
incorrect licence conditions for the abstraction to fill Abingdon reservoir. The Atkins
technical note on SESRO modelling 42 describes the licence constraints as follows:
“No abstractions were taken from the Thames if the flow at the abstraction node was
below 1,450 Ml/d”
The SESRO model output supplied through EIR-21-22-757 shows that with a maximum refill
abstraction of 1000 Ml/d, the hands-off flow is only 450 Ml/d. Our understanding is that the
Environment Agency’s specified hands-off flow is 1450 Ml/d, not 450 Ml/d – this is certainly
what was assumed in WARMS2 model output for Abingdon reservoir previously provided by
42

Atkins Technical Note, SESRO DO modelling, 12/4/2021, page 3
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Thames Water 43. If the modelled hands-off flow is 1450 Ml/d rather than 450 Ml/d, refill of
the reservoir is reduced and some drought durations are substantially extended as shown in
the example below:

Operation of Abingdon reservoir in Run 233

4000

River flow and refill Ml/d

160000

Refill over-estimated
by Pywr modelling

4500

140000
120000

3500

100000

3000
2500

80000

2000

60000

1500

Reservoir storage Ml

5000

Drawdown duration underestimated by 7 months

40000

1000

20000

500
0

0

Refill over-modelled by Pywr

Days Weir upstream flow

Pywr modelled storage

Corrected storage

Figure 9 - Example of Abingdon reservoir drawdown incorrectly modelled by Pywr
This plot shows an example of the Pywr modelling over-estimating the refill of Abingdon
reservoir and underestimating the duration of drawdown of Abingdon reservoir. In the
absence of other Pywr data requested by GARD, particularly the equivalent model data for
the London reservoirs, it is hard to know the significance of this in terms of the assessed
deployable output gain from Abingdon reservoir. However, it demonstrates the need for
detailed scrutiny of the Pywr modelling and the danger of treating its results as coming from
an infallible “black box”.
Allowance for emergency storage
In our opinion, the 9,000 Ml allowance for emergency storage in Abingdon reservoir is
grossly inadequate, being only 6% of the live storage of 150,000 Ml.
The average water depth in the reservoir, when full, would be 28m, but it would reduce to
only about 4.2m when the live storage is at the 6% emergency level. The water quality in
such a large shallow lake would probably be very poor and laden with algae. In our opinion,
this would make the water unacceptable for discharge into the River Thames and reabstraction for supply.
Thames Water’s justify their 9,000 Ml (6%) emergency storage provision by saying it
complies with their policy of 30 days emergency storage, as for the London reservoirs.
However, analysis of rates of depletion of London’s reservoirs in severe droughts shows that
43
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the 24% emergency storage provision would maintain supplies for at least 60 days, not 30
days. 44
In view of the high degree of resilience expected from London’s supplies and the
vulnerability of Abingdon reservoir to long duration droughts, GARD’s 180-220 Ml/d yield
estimates, using previous stochastic data, allow for 20% emergency storage in Abingdon
reservoir, ie 30,000 Ml. This would be a pragmatic risk management measure and in line
with other UK reservoirs, for example:
•
•
•
•
•
•

Clywedog reservoir
Llyn Brianne reservoir
Bristol Water (Chew, Blagdon)
Welsh Dee system
TW London reservoirs
TW Farmoor reservoir

13%
14%
18%
20% (of gross storage)
24%
33%

If the emergency storage is increased to 30,000 Ml (20%), the yield gain is reduced by about
15%, ie by about 30-40 Ml/d,45 substantially reducing the cost-effectiveness of Abingdon
reservoir.
A larger emergency storage allowance would also address concerns about extremely poor
quality water being released into the Thames from the last 6% of storage in the large flat
bottomed reservoir, with an average depth of about 4.2 m over a 6 km2area reducing to an
average depth of about 1.5m when the storage is fully used. Thames Water have agreed that
a water depth of less than 5m would likely lead to water quality issues. 46
Regulation losses in the River Thames
The assessed deployable output for Abingdon reservoir allows for only 2% losses in the
Thames for water transferred to London. No evidence has been presented to justify this
figure, which is far lower than the 20% losses being considered for regulation releases from
Vyrnwy reservoir into the River Severn. Although a higher estimate of regulation losses in
the Thames would similarly affect deployable output of Severn Thames transfer options,
under-estimation of the losses would reduce the cost-effectiveness of Abingdon reservoir
and affect comparison of the reservoir with London re-use and desalination options.
Adaptability
A large reservoir cannot be scaled back, or even paused if the circumstances change in the
water demand. The damage to the local area cannot be undone, without huge cost, once it has
been visited on the site. If deficit growth is less than forecast by WRSE its cost-efficiency will be
44

See GARD response to WRSE resilience consultation, page 34
See GARD response to WRSE resilience consultation, page 36
46
Thames Water WRMP19 Resource Options. Reservoir Feasibility Report, Appendix V, July 2017, Thames Water
Utilities Ltd
45

40

reduced in comparison with options that can be developed in phases as the need arises, for
example the Severn to Thames transfer and London re-use and desalination options.
Flood risk
The Gate 1 report on Abingdon reservoir claims that the latest flood modelling shows the
reservoir would lead to a reduction in flood risk for Abingdon 47. It is difficult to see how this
could be the case, particularly as Thames Water have not released this modelling. In the
Thames Water WRMP19 submission back-up reports, the reservoirs above 75m3size
received ‘Red’ ratings48 as it was stated there was insufficient flood storage area on the
reservoir site to compensate for the loss of floodplain. It is notable that the new flood
characteristics are in part attributed to ‘…rain falling on the reservoir surface area being
removed from the Ock catchment.’ This rainfall was an entirely negligible factor in the 2007
flooding of the villages (especially Steventon and East Hanney). As there would be now the
additional water source of run-off from the bunds (mentioned in the Abingdon Reservoir
Environmental Report in 2021). 49 Such run-off from a similar height hill above Steventon
copse was one of the principal sources of flooding in the 2007 incident in Steventon. If
substantial flood alleviations measures are included, assuming they are even feasible with
the restricted land area available, the cost-effectiveness of Abingdon reservoir will be
reduced.
Carbon Cost of the Reservoir
WRSE’s Emerging Plan does not cover the individual carbon costs of projects, merely
summing up the various generic sources of carbon (embodied, variable operational, fixed
operational etc) in a year-on-year histogram. 50 There are also caveats about differences in
company approaches and reporting. It is clear that this metric has not been a factor in the
‘cost-efficient’ program. There is a lack of explicit statement on origin of the carbon figures,
though from statements made at the Thames Water ‘Drop-In’ sessions (Steventon, 2nd
March 2022), it seems that the figures used are as those reported in the Gate 1 RAPID
submissions.
However, as the Abingdon Reservoir is, in its 150Mm3 variant, the project with the largest
Embodied carbon footprint of any of the Strategic Water Resource options being studied in
the RAPID Gate process, it is worth making a few observations about the calculations of
carbon footprint in the WRSE plan as it stands.
There are many difficulties with the Thames Water embodied carbon figure (it is just a
47

https://www.gard-oxon.org.uk/downloads/july%202021%20-%20gate-one-submission-sesro.pdf –
downloaded November 2021.
48
Ibid [32], Appendices R, S, T.
49
https://www.thameswater.co.uk/media-library/home/about-us/regulation/regional-water-resources/southeast-strategic-reservoir/environmental-assessment-report.pdf - page 36
50
WRSE Emerging Regional Plan, Annex 3, page 37 -38.
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single figure quoted in ref 47 with no breakdown or justification) comes from their
inconsistencies with the quoted (and more detailed) embodied carbon figures for the South
Lincolnshire reservoir. The latter is presented in four roughly equal size (around 50 Mm3).
The embodied carbon for the reservoir construction is between 51 190 ktCO2e and 253
ktCO2e. On the other hand, the much larger Abingdon Reservoir 150 Mm3 option has a
quoted 52 embodied carbon of 352 ktCO2e This is stated 53 to be 68% caused by site
preparation issues (either excavating and moving earth for the embankments, or
‘repurposing’, or ‘site preparation’. One would therefore expect to be able to scale up 68% of
the South Lincolnshire reservoir figures by the ratio of areas (approximately the ratio of
volumes or 150:50 = 3:1). If this is done, the Abingdon Reservoir extrapolated figure comes
out at 387 – 516 ktCO2e, much higher than the Thames Water total figure. The discrepancy
is larger when one considers that this Abingdon Reservoir total figure has to then include all
associated treatment plant, pipelines and structures. We conclude that the Thames Water
embodied carbon figure needs much more justification, taking account of the huge volume
of the 10km of embankments - in the region of 50,000,000 m3 of earth moving and around
4,500,000 tonnes of 54 imported rock for rip-rap.
Environmental assessments
As WRSE’s emerging plan concerns only the cost-efficient development programme and
gives no assessment of environmental issues, we will not comment in detail on the
environmental impacts of Abingdon reservoir. However, as stated in our response to the
Gate 1 report on Abingdon reservoir, we consider the Gate 1 assessments of the
environmental impacts of Abingdon reservoir to be superficial, biased and inconsistent with
references to risk elsewhere in the Gate 1 report 55.
The bias is demonstrated by the downplaying of very significant construction impacts of the
10-year project on the biodiversity and landscape of the area, and the total omission of any
estimation of the effects of round-the-clock noise, light pollution and transport dislocation
on the residents of the area.
The environmental reports have been biased to downplay the many reservoir impacts,
especially construction impacts on the local area, whilst exaggerating recreation benefits.
The reports fail to recognise the extent of house building all around the reservoir which has
taken place since the reservoir plan was conceived more than 25 years ago. Furthermore,
increases in the population in the wider area mean that existing infrastructure is already at,
or over, its capacity.
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We hope that WRSE will take our views on the environmental properly into account in the
next version of the regional plan.

3.3 Severn to Thames transfer
Selection of STT components
The response to GARD’s information request for details of deployable output assessments,
reference EIR-21-22-755, shows the capacity of STT components assumed for the DO
modelling were as below:
Source

Capacity

River Severn water i.e., unsupported

Up to the interconnector capacity i.e.,
300Ml/d (pipeline and canal option),
400Ml/d pipeline and 500Ml/d pipeline
115Ml/d
15Ml/d
35Ml/d
25Ml/d
180Ml/d

Minworth
Mythe
Netheridge
Shrewsbury
Vyrnwy

Table 10 - Capacity of STT components assumed in deployable output assessments
The corresponding assessed deployable output for the STT options were quoted in reference
EIR-21-22-755, broken down into components of DO from each source, as below:
Pipeline capacity
300Ml/d
400Ml/d
500Ml/d
Unsupported
80
107
134
Minworth
70
70
70
Mythe
10
10
10
Netheridge
24
24
24
Shrewsbury
14
14
14
Vyrnwy 180
103
103
103
Total
283**
328
355
* Approximate Deployable Output figures subject to assurance
** Noted that Deployable output from 300Ml pipeline is lower than sum of available
support
Source DO Ml/d*

Table 11 - TW assessments of STT deployable output components
We have not yet received sufficient detail of the Pywr modelling that generated the
deployable output data in Table 11, but our own modelling gives similar figures. However,
we do not think that the components of support shown in Table 11 make proper use of the
potential of these sources, so the deployable outputs shown in Table 11 substantially
underestimate the potential DO gains from the STT with its various support sources.
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Making best use of Vyrnwy reservoir support
In the case of support from Vyrnwy reservoir, reference EIR-21-22-755 says “The capacity of
180Ml/d offered by United Utilities is in accordance with the current assumed sustainable
yield”. The 180 Ml/d sustainable yield quoted by United Utilities refers to the yield available
if the reservoir is used for a continuous direct supply of 180 Ml/d. However, if Vyrnwy
reservoir is only used to regulate the Severn to feed the STT, the releases are only needed
intermittently and the reservoir storage is only partially used in droughts. This is shown by
GARD’s modelling of the use of Vyrnwy storage to support a 300 Ml/d STT, as below:

Mimumum annual storage Ml

70,000

Minimum annual storage in Vyrnwy reservoir with 180 Ml/d
regulation for Severn to Thames transfer

60,000
50,000
40,000
30,000
20,000
10,000
0

Figure 10 - GARD modelling of Vyrnwy reservoir storage with 180 Ml/d regulation for STT
With the regulation releases limited to 180 Ml/d only about 30% of Vyrnwy storage would
be used even in severe droughts like 1921 and 1976.
If Vyrnwy reservoir is used to regulate the Severn to support the STT, the allowed regulation
release should be in the region of 300 Ml/d. Figure 11 below shows GARD’s simulation of
Vyrnwy reservoir making releasing 300 Ml/d to support a 500 Ml/d STT:
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Mimumum annual storage Ml
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Minimum annual storage in Vyrnwy reservoir with 300 Ml/d
regulation for Severn to Thames transfer
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200

0

Vyrnwy releases Ml/d

Vyrnwy storage Mm3

Operation of Vyrnwy support with 300 Ml/d release, 500 Ml/d STT transfer
UU supply always 0 Ml/d

0

Emergency storage & water bank

Compensation release

Flood storage release

Vyrnwy storage with 0 Ml/d to UU

Regulation release

Figure 11 - GARD modelling of Vyrnwy operation with 300 Ml/d regulation for STT
Figure 11 shows that Vyrnwy reservoir could have sustained 300 Ml/d to support the STT in
all historic droughts since 1920. In the worst historic drought for this scenario, 1975/76,
storage would still have remained above emergency storage whilst maintaining a fisheries
bank allowance.
GARD has made the point about the optimum capacity of Vyrnwy regulation releases
repeatedly in responses to Thames Water WRMP consultations and in the Gate 1
consultation response. Our point has been repeatedly ignored with no explanation, other
than stating that United Utilities say that 180 Ml/d is the sustainable yield. GARD’s proposal
for increasing the regulation releases to at least 300 Ml/d should be properly investigated
for Gate 2.
If the Vyrnwy regulation releases are increased to 300 Ml/d, there would be no need for any
support from Minworth for a 300 Ml/d STT. If the capacity of the STT is increased to 500
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Ml/d, with a 300 Ml/d Vyrnwy regulation releases, the deployable output of the STT can be
expected to be in the region of 450 Ml/d, rather than the 355 Ml/d quoted in Table 11
above.
Need for larger Minworth support option
The Gate 1 report for Minworth sources says that the maximum amount considered for
transfer via the STT is 115 Ml/d, with a further transfer of up to 100 Ml/d via the Grand
Union Canal transfer – a total maximum use of 215 Ml/d. Table 11 above shows that the
maximum Minworth support for the STT is 115 Ml/d. The Minworth dry weather flow is over
400 Ml/d, so releases of much more than 115 Ml/d could be used to support the STT, with
more still being available for the Grand Union Canal transfer. In GARD’s opinion, larger use
of Minworth STW for supporting the STT should be considered in Gate 2, particularly for
options that use the 500 Ml/d capacity transfer from the Severn to the Thames.
Need to allow sufficient support to optimise the 400 Ml/d and 500 Ml/d capacity STT
Table 11 shows a potential of a gross total of 370 Ml/d of support sources have been
considered for the STT. After allowing for losses, the net available support for transfer via
the STT could be only in the region of 300 Ml/d. This means that in droughts the 400 Ml/d
and 500 Ml/d transfer capacities would be substantially under-utilised.
This is another reason why there should be consideration of larger regulation releases from
Vyrnwy and larger transfers of Minworth effluent.
Magnitude of regulation releases direct into the River Vyrnwy
As well as restricting the regulation release to 180 Ml/d, the Gate 1 STT analysis assumed
that only 75 Ml/d could be released directly into the River Vyrnwy. However, we are pleased
to see that reference EIR-21-22-755 says that “There is on-going work to review and agree
the permissible levels for direct releases with the environmental regulators as part of the
Gate 2 investigations.”
It is understood that regulation releases larger than 75 Ml/d into the River Vyrnwy are not
thought acceptable by Natural Resources Wales because of the possible impact on juvenile
salmonids. The flow regime downstream of Vyrnwy dam is already highly unnatural, with
prolonged periods of low compensation flows in the summer and flood storage releases of
about 400 Ml/d in autumn. In our opinion, the flow regime with regulation releases of up to
400 Ml/d would actually be more natural and better suited to juvenile salmonids than the
current flows. Evidence to support our view is provided by the large regulation releases from
Llyn Celyn dam in the upper Dee catchment. These releases are larger than the Vyrnwy
releases that we have suggested, yet are approved by Natural Resources Wales. The juvenile
salmon population downstream of Llyn Celyn dam is as good as or better than other parts of
the River Dee.
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Therefore, we hope that the STT and NRW investigation team are looking constructively at
this matter. They should look for means of mitigating any impact on fisheries by short term
variations in the regulation release to give a more natural pattern of flow variation.
River Severn losses
The Gate 1 reports assume 20% regulation losses in the River Severn, but loss investigations
are continuing. We are sceptical of such a high loss allowance and suspect it does not take
account of the water balance and where the water from such high losses might go. We have
made various suggestions for further investigation of these losses, including looking at
experience from other major regulation schemes like the River Dee, the Rivers Elan/Wye,
Kielder/Tyne and Ely Ouse to Essex. We hope to see the loss allowance of 20% for Vyrnwy
releases substantially reduced. In the case of support from Shrewsbury, Minworth,
Netheridge and Mythe, the distance for support releases to travel is a lot less than the
Vyrnwy releases, so we would expect the losses to be correspondingly reduced.

3.4 Grand Union Canal transfer:
GUC transfer as an option for Thames Water
At present the Grand Union Canal transfer is only considered as a 50 Ml/d scheme for
Affinity Water after 2040 on the high deficit branch, as shown on Figure 2.1 in Annex 3. The
GUC transfer is not shown as an option for Thames Water on Figure 2.6 of Annex 3. Annex 2,
page 20 says the GUC transfer is “not selected in the 2025-2040 period at the emerging plan
stage due to uncertainties in the infrastructure required to transfer water from Affinity
Water to Thames Water (which would be required under the Grand Union Canal scheme)”.
However, Annex 2 page 56 says it could be available by 2034. We propose that it should be
implemented as soon as possible to get the early resilience improvement and to facilitate
early reductions in groundwater abstractions in the western Chilterns. The scheme, which
can use up to 400 Ml/d of Minworth STW effluent, should be much larger than the 50 Ml/d
proposed for Affinity on Annex 3 Figure 2.1. We also note that the effluent from Affinity’s
customers mostly ends up in the lower Thames and Lea, so it is ‘new water’ for London,
unlike water transferred to Affinity Water from the Thames. This should be taken into
account when comparing the GUC transfer with the Thames to Affinity transfer.
Scope of the Grand Union Canal options
The Gate 1 report for the Grand Union Canal Option has been prepared by Severn Trent
Water, Affinity Water and the Canal and Rivers Trust. There has been no involvement of
Thames Water. The 100 Ml/d maximum transfer appears to have been selected to meet
Affinity Water’s needs without consideration of Thames Water’s needs for London.
The Grand Union Canal was the major artery of the canal system, linking Birmingham to
London. Therefore, we would expect its transfer capacity to be at least as much as the 300
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Ml/d transfer capacity ascribed for the Cotswold canal when used as an aqueduct for the
Severn to Thames Transfer. Minworth STW, which is the main water source for the GUC
transfer has a dry weather flow of over 400 Ml/d, so would be able to supply sufficient water
for a 300 Ml/d transfer for London.
The Grand Union canal passes through the lower Colne valley from where water could be
discharged into the River Thames upstream of some of the abstraction points feeding the
lower Thames reservoirs. This is an option that could deliver at least 300 Ml/d deployable
output to London.
We appreciate that the Grand Union canal combines with the River Bulbourne south of Tring
and then the lower River Colne, both chalk streams. This could be a constraint to the option
of the GUC delivering to the London reservoir via the lower River Colne. In that case, an
alternative would be for some of Affinity Water’s existing supplies to be used to supply
Thames Water’s North London supply areas, with replacement water for Affinity Water’s
supplies coming from the enlarged GUC transfer
We request that the 300 Ml/d GUC transfer option supplying both Affinity Water and
London is included in the Gate 2 investigations.
Benefits to London via GUC supplies to Affinity Water
About 75% of water supplied to Affinity Water via the GUC transfer will become available for
supplying London through:
•

Treated effluents from Maple Cross, Rye Meads and East Hyde STWs, and a number
of smaller STWs, which treat most of the effluent arising from Affinity’s supplies
north of London

•

Enhanced flows in chalk streams when the supplies to Affinity Water are used to
replace over-abstraction from chalk boreholes

This very substantial benefit of the GUC option is partially recognised in paragraph 2.22 of
the Gate 1 report which says:
A significant proportion of the demand that AfW will be supplying from the scheme will
be returned to either the River Colne or River Lee upstream of TWUL’s intakes, as a
routine part of the wastewater system operation. In reality, the impact on TWUL
depends on the net balance between supply and demand for AfW in comparison to the
base year. It cannot therefore be ascribed to a specific scheme, and has been
incorporated into the WRSE best value modelling as a percentage of the change in the
base year demand, which occurs irrespective of which schemes meet any increases in
demand.
Whereas we accept the reasoning that benefits from Affinity Water’s effluents are equally
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applicable to all resource options (and the benefits from enhanced chalk stream flows), this
doesn’t take account of the “new water” that the GUC transfer brings into the lower Thames
region, where the fundamental problem is lack of water. Abingdon reservoir brings no “new
water” to the lower Thames.
Benefit of the GUC transfer option for chalk streams
The GUC transfer can provide a water source for alleviation of chalk-stream over-abstraction
by 2034, according to paragraph 1.23 of the Gate 1 report. This is at least 5 years earlier than
the date for the Abingdon reservoir to supply water, after allowing two years for the
reservoir to fill. This point should be emphasised in assessing the GUC transfer benefits.

3.5 Thames to Affinity transfer
Selection of the T2AT transfer in preference to GUC transfer
Figure 2.1 in Annex 3 of WRSEWRSE’s plan shows a 100 Ml/d transfer from Thames Water to
(T2AT) in operation in 2041 under all three deficit scenarios, apparently using water sourced
from Abingdon reservoir and/or the Beckton reuse scheme. A smaller 50 Ml/d Grand Union
Canal transfer is only introduced if needed under the high deficit scenario. The implication is
that the Thames to Affinity transfer is more cost-efficient than the GUC transfer.
In the absence of any detail of cost estimates, it is impossible for GARD to comment on the
comparative cost-efficiency of the Thames to Affinity and GUC transfer options, but it raises
a number of questions:
1. How was the shared cost of Abingdon reservoir allocated to the cost of the T2AT
option?
2. If Affinity Water’s need for 100 Ml/d is met by a 100 Ml/d transfer from the GUC
instead of a transfer of 100 Ml/d from Abingdon reservoir and/or Beckton re-use,
what is the additional deployable output for London?
The second question was raised in GARD’s Data Request No 7 which asked for detail of “The
increased deployable output for London’s supplies arising from transfers into Affinity’s supply
zones from the Grand Union canal or Anglian reservoirs”. Thames Water’s response was 56:
The act of bringing water into Affinity’s supply area does not in itself bring any
deployable output benefit for London. Any deployable output benefit derived would come
from a reduction in usage of sources (e.g., sustainability reductions, as outlined in item 1)
or effluent returns from increased demand (which, as described in item 4, we have not
included in our planning due to the uncertainty and likely overall close to neutral impact
of growth and consumption reduction).
56

Thames Water EIR response reference EIR-21-22-752
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This appears to be saying that supplying Affinity Water from the GUC instead of from
Abingdon reservoir and/or Beckton re-use makes no difference to the deployable output of
London’s supplies. In our opinion, supplying Affinity with 100 Ml/d from GUC instead of
Abingdon/Beckton would add 100 Ml/d to London’s deployable output. It may be that there
is a misunderstanding on GARD’s question and Thames Water’s answer, but it illustrates the
need for transparency of the deployable output and cost estimates.
Support sources for the T2AT transfer
Paragraph 2.2 of the T2AT Gate 1 report says the transfer could use three potential sources
of water – the Abingdon reservoir, the Severn to Thames transfer or London reuse schemes.
In our opinion, demand saving schemes, both leakage control and demand management
(more metering), would also be sources of supply for the transfer, particularly if the transfer
is by connection to the existing London reservoirs. In that case, the transfer to Affinity Water
in effect moves some of Affinity Water’s supply zone in to London supply zone.
Figure 1 in the T2AT Gate 1 report says that the Abingdon reservoir (SESRO) is the only
possible water source if the transfer to Affinity is direct from an existing London reservoir, as
per this extract from Figure 1 of the Gate 1 report:

We do not agree that the STT cannot be used to support this option because of
“unmitigated reduction in Thames Water’s storage volume in London”. The STT supplies
additional water to the lower Thames to refill the existing reservoirs in droughts, thereby
reducing the reservoir drawdown. Therefore, it does not create a need for more storage.
This option should not have been rejected without proper modelling and assessment of its
deployable output
The next phase of the T2AT assessment should model the option of STT being the source for
Affinity’s supply direct from an existing reservoir to be properly modelled and the
deployable output assessed on the same basis as all the other options shown.
We also note that T2AT Gate 1 report rejected the use of the unsupported STT as the source
for any of the Thames to Affinity transfer options. The reason given is:
“Affinity Water’s system currently lacks raw water storage, and the water resource
modelling has shown that the main requirement for new water is in dry years during the
period of summer demand. The unsupported transfer is not reliable during this period
due to the Hands Off Flow constraints, so the scheme would require storage in order to
be used for Affinity. The total storage required for the 100Ml/d option is in the order of
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10% of Thames Water’s existing reservoirs. Thames’ planned outages for the purposes of
reservoir maintenance involve similar storage loss and require significant planning to
enable the outage to take place, with increased risk to security of supply. To allow for a
similar additional loss of storage would create an unacceptable risk to Thames Water’s
security of supply in London”.
We do not agree with this reasoning. As for supported STT options, the unsupported STT
supplies additional water to the lower Thames to refill the existing reservoirs, reducing
reservoir drawdown. Therefore, it does not create a need for more storage – it meets
additional demand and compensates by providing more refill for the existing reservoirs. The
only way to assess the viability of the unsupported STT as the source of water for the
Thames to Affinity transfer is to model the gain in deployable output in the same way as all
the other options.
The need for a rapid solution to over-abstraction of Chilterns chalk streams
As we understand it, under WRSE’s proposal, there would be no relief available for overabstraction in some Colne chalk streams until Abingdon reservoir was available in the 2040s.
This would be unacceptable. WRSE’s plan should include a means of early relief of the
Chilterns over-abstraction. If Affinity Water’s additional supplies are to come from the T2AT
transfer, there would need to be an early means of supplying support water for the Thames.
This could come from early implementation of the STT with a small amount of Severn
support, or from an additional London reuse scheme, which would make water available
from one of the West London reservoirs.
The need for support would be reduced by the enhanced chalk stream flows in the River
Colne as described in Section 2.4 of this response and following the principles of the Chalk
Streams First proposal 57.

3.6 London water recycling schemes
In addition to the 45 Ml/d Deephams recycling being implemented by 2025, there is to be a
100 Ml/d Beckton reuse scheme in 2030-34 to support the Thames to Affinity transfer and
Chilterns chalk stream relief. Apart from this initial 100 Ml/d Beckton scheme, there are
possibly two further Beckton phases of about 42 Ml/d each, plus a possible 45 Ml/d
Teddington scheme – see Figure 2.6 in Annex 3.
In the regional reconciliation table, Annex 1 PDF page 57, there is mention of possible larger
Mogden re-cycling and Teddington DRA being selected in “most challenging situations”.
There is no explanation of why these schemes have not been selected earlier, but we
assume that Abingdon reservoir is said to be more cost-efficient and there are
environmental concerns about recycling (Annex 2 page 19-20).
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Chalk Streams First, February 2020, Angling Trust, Rivers Trust, WWF, Salmon & Trout Conservation, Wild
Trout Trust https://anglingtrust.net/wp-content/uploads/2020/09/Chalk-Streams-First-Report.pdf
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Noting that in Thames Water’s first dWRMP1, the 270 Ml/d Teddington DRA scheme was
selected for implementation by 2030, ahead of Abingdon reservoir, as the most cost-efficient
resource option, we are surprised that it is now not considered cost-efficient. This is an
example of why there needs to be full transparency of WRSE’s cost and deployable output
assessments.

3.7 Thames estuary desalination
In our Gate 1 response, we complained about lack of Thames estuary desalination options in
the list of strategic options and Gate 1 reports. RAPID’s response was that WRSE will
consider desalination or any other option type if proposed by the water companies. It seems
that TW have happily accepted the absence of London desalination in the list of strategic
options, so there has been no further consideration in WRSE’s plan. We have now requested
costs for 300 Ml/d desal at Crossness and 150 Ml/d at Beckton. Depending on what
response we get, we can decide how to take this further.
We have been surprised to find there are no desalination schemes for London in the Gate 1
strategic options. Checking back, we see that London desalination was also excluded from
the Ofwat list of strategic options in the appendix to the WRMP19 final determination 58.
Several London desalination options, up to 300 Ml/d, were considered in Thames Water’s
2nd draft WRMP19 and one or more were selected in TW’s various programmes for scheme
development to meet demands up to 2100. However, in the preferred plan in TW’s revised
dWRMP19, the Severn to Thames Transfer was preferred to both desalination and reuse
when a second major scheme was needed in the 2080s. With the WRMP 19 deficit forecast,
there was no need for a third major scheme, so the only desalination or reuse scheme in
TW’s preferred plan was the small Deephams 45 Ml/d reuse scheme.
The Executive Summary to Thames Water’s final WRMP19 (after the Ofwat determination
which in effect approved the preferred plan in the 2nd draft dWRMP) says 59
“Desalination is discounted as inferior on cost and environmental grounds, compared to
the available re-use options”
However, there was no such statement in Thames Water’s revised draft WRMP19, which was
subject to public consultation. In fact, there were several statements in the revised draft
WRMP19 suggesting that desalination might be preferred to other major option types in
some circumstances, for example:
“10.211 [Referring to the least cost programme] In the medium and long-term
desalination is initially selected, then re-use, then a reservoir.”
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“10.226 The Multi-objective environmental benefit run selects a desalination plant to
meet the extra need to provide resilience in 2030 and then a reservoir.”
“10.240 A number of the other larger strategic options are also selected in three or four
of the programmes. Beckton desalination is chosen in four programmes. Beckton
wastewater reuse and the Severn-Thames transfer are selected in three programmes.”
“10.282 The programmes optimised for resilience not surprisingly both have lower risk at
higher cost. MultiObj_RES and NearO_RES both build the Severn-Thames transfer
together with reuse or desalination”
“10.292 In general, if the predicted deficits are worse than the base case then the
outputs tend to favour the construction of a desalination plant instead of small options
before 2030.”
We have included these excerpts from Thames Water’s revised draft WRMP19 simply to
demonstrate that there was no conclusive evidence in the WRMP19 investigations to justify
exclusion of London desalination from the strategic resource options being considered in
Gate 1.
Now, WRSE are looking at much larger deficits in the South East than those considered in
WRMP19 and the major London reuse schemes are being considered at Gate 1, but the
London desalination schemes are excluded. The major London reuse schemes are in the
Ofwat PR19 list of strategic options, despite not being in TW’s preferred plan for
WRMP2019, but the desalination schemes are not. In our opinion, this is a major weakness
in the Gate 1 investigations, which needs to be rectified by bringing all the London
desalination options back into the Gate 2 investigations. It should not be too late to bring
back the London desalination for Gate 2, recognising that the level of detail in the
investigations for London desalination for WRMP 19 was a lot more than currently exists for
other strategic options proposed for Gate 2, for example, the GUC transfer and the two East
Anglia reservoir options. The investigations should take account of Government policy to decarbonise UK electricity supplies.
Confusingly, at the Thames Water community drop-in held at Steventon on 2nd March,
Thames Water executives claimed that the desalination option was still being pursued, it just
didn’t appear in the WRSE plan. We cannot understand this position.

3.8 Fawley desalination and Thames to Southern Transfer
Dropping of the Fawley desalination scheme
Figure 2.4 in Annex 3 of WRSE’s plan shows that the previously proposed Fawley
desalination has been dropped and Southern Water’s Southampton deficit now has to be
met by the 78 Ml/d transfer from the Thames supported by either Abingdon or STT.
RAPID/Ofwat’s Gate 1 final decision in January 2021 for the Fawley desalination scheme in
53

Southern Water’s accelerated programme concluded that 60:
“The evidence suggests that the solution is a potentially valuable way of supplying water
to customers. Based on our assessment of the potential solution costs and benefits we
have concluded that the solution should progress through the gated process to gate two,
and that further funding be allowed.”
Funding for the Gate 2 investigation of the Fawley desalination scheme was approved by
Ofwat, so why has it now been dropped? The only reference to Fawley desalination in the
WRSE documents is this excerpt from the regional reconciliation table in Annex 1, PDF page
57:

There is no other reason provided for dropping the scheme that was in Southern Water’s
Ofwat-approved final WRMP19 and accepted for further investigation in Gate 2. However,
we have found press coverage of the Fawley desalination abandonment here:
https://www.advertiserandtimes.co.uk/news/controversial-plan-for-600m-water-plant-atfawley-axed-9218363/
https://www.hampshirelive.news/news/hampshire-news/fawley-desalination-plant-newforest-5992271
Therefore, it appears that a small group of local protesters has stopped the project,
seemingly with no proper analysis of the relative merits of Fawley desalination vs transfer
from the Thames, supported by Abingdon reservoir or the STT? This seems to have been
totally contradictory to the ethos of the Ofwat £470 million programme of investigation of
strategic resource options, which required investigation of the feasibility, costs and
environmental impact of all options before any decisions are taken.
We also note that the Fawley desalination plant was supposed to be operational by 2027 to
comply with the Habitats Direct requirement to reduce abstraction from the lower Rivers
Test and Itchen. Figure 2.4 of Annex 3 shows that the transfer from the Thames would not
be available until 2040, 13 years later than the Habitats Directive requirement and the
conclusion of the 2018 Public Inquiry into the changes to Test and Itchen abstraction
licences.
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Accelerated Gate 1 final decision for desalination, Ofwat, January 2021
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In GARD’s opinion, the investigation of the Fawley desalination scheme should be continued
through to the conclusion of Gate 2 investigations. If not considered further, we question
why the protests against the Abingdon reservoir, led by local MPs, Oxfordshire County
Council and the Vale of the White Horse District Council (both of which have unanimously
voted to oppose the reservoir) and hundreds of local residents have not similarly led to the
reservoir scheme being dropped.
Thames to Southern Transfer
In our opinion, a transfer from the Thames catchment to Southern Water makes no strategic
sense. The major strategic problem faced by all UK supplies is the concentration of most of the
population in the driest part of the country – the South East of England, especially London and
the Thames Valley, ie Thames Water and Affinity water’s supply areas. Therefore, it seems
irresponsible for Thames Water to contemplate selling water to Southern Water, exporting
water out of the Thames catchment where it is already in such short supply.
It seems to us that the proposal to transfer water to Southern Water is part of Thames
Water’s attempts to justify the construction of Abingdon reservoir, by calling it the “South
East Strategic Resource Option”. The sole purpose of Abingdon reservoir, if it can be justified
at all, should be to supply customers in the Thames valley. It should not be used as a factory
selling water to customers outside the Thames valley.
We can see that there could be some merit in considering transfer of water coming into the
River Thames from the Severn to Thames transfer, because this would be a genuine interregional transfer, connecting Southern Water to sources located in the wetter part of the
country, particularly Wales. It also has the potential to supply water earlier than Abingdon
reservoir. However, if the STT was genuinely being considered as a source of water for
transfer to Southern Water, the participating water companies should include Severn Trent
Water and United Utilities – there is no mention of these companies in the Gate 1 report on
the Thames to Southern transfer.
From the costs presented in the Gate 1 reports, it is difficult to see how use of the Severn to
Thames transfer to supply Southern Water could be cost effective, when the cost of the
transfer pipelines from the Thames to Southern Water are added to the STT costs. If
Southern Water has a genuine need for more water, beyond the more local sources
considered in Southern Water’s Gate 1 reports, surely this could come from the West
Country transfers or more desalination at locations on the south coast? These options could
be delivered much faster than a transfer from the Thames,

3.9 Anglian transfers from S. Lincs or Fens reservoirs:
Potential imports to the WRSE region of 100 Ml/d from the South Lincolnshire reservoir are
referred to on PDF page 57 of Annex 1 and Annex 4 page 28. Page 38 of WRE’s plan states
that “100 Ml/d export to WRSE is currently assumed for the South Lincolnshire Reservoir SRO
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development”. There appears to be no other reference to use of reservoirs in East Anglia and
no explanation of why these options are not considered in WRSE’s plan.
Transfers between WRSE and Water Resources East
There are various existing and proposed schemes for transferring water between WRSE and
water companies within Water Resources East:
•
•
•
•
•

The existing export of about 90 Ml/d from Thames Water to Essex & Suffolk Water
The existing transfer from Grafham reservoir to Affinity Water
Planned increase in Grafham transfer to enable Chilterns sustainability reductions
Proposals to reduce the Grafham transfer because the water is needed in East Anglia
Proposed transfers to Affinity Water from Fens or South Lincolnshire reservoirs

In GARD’s response to Water Resource East’s emerging regional plan 61, we pointed out that
there are potentially far more new resources available in East Anglia, compared to the
Thames Valley, as shown by the 1820 Ml/d of new resources in Figure 6.3 in WRE’s plan
which we have reproduced below:

Figure 12 - Availability of new resources in East Anglia
In view of the large amount of potential new resources in East Anglia, including over 1000
Ml/d of desalination options, we are surprised that there are no proposed imports to the
South East from East Anglia, even under WRSE’s high deficit scenario.
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GARD response to consultation on WRE’s emerging regional plan
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The availability of these sources for export to the South East would be much increased if
there is better prioritisation of sustainability reductions in East Anglia, as GARD proposed in
our response to WRE’s consultation.`
We propose that, recognising the availability of new sources in East Anglia, WRSE’s plan
should look at ways of increasing transfers into the South East from East Anglia and reducing
exports. For example, the existing export from Thames Water to Essex & Suffolk Water could
be replaced by one of the potential new sources in East Anglia. Sustainability reductions in
the Chilterns could be met by transfers from Grafham. There should be no export of water
from the Thames Valley to enable sustainability reductions in the upper Ouse tributaries,
which we understand is proposed for the River Ivel.
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Appendix A – response to WRSE consultation questions
Section one – consultation questions
The following questions relate to the future challenges we face and our approach to
addressing them.
1. Abstraction reduction to protect the environment is likely to be the single biggest driver
of investment in water resources over the next 25 years. Do you agree with our approach
to establishing the appropriate level of abstraction reduction required across South East
England? Please explain your answer.
In GARD’s opinion, the allowances for sustainability reductions in WRSE’s plan are
unrealistically large and not economically or environmentally justifiable, especially when the
costs and impacts of replacement sources are taken into account. If the sustainability
reductions are focused on the ecologically sensitive chalk streams, as recommended in the
CaBA Chalk Stream Strategy 62, only about 200 Ml/d of reductions would be needed by 2040
– compared to WRSE’s allowances of 305 Ml/d by 2040 and 465-1200 Ml/d by 2060.
It appears that the majority of WRSE’s proposed reductions would be in surface water
abstractions from the lower reaches of rivers, where there may not be much ecological need
for reduction, for example in river flows at the lower ends of very heavily modified water
bodies. We would strongly query the justification for these reductions, bearing in mind the
cost and environmental impact of the replacement sources. It would be much better to
prioritise the abstraction reductions in the upper reaches, especially in chalk tributaries,
recognising that the consequently increased chalk stream flows would also benefit the lower
rivers.
Abstraction reductions should take place as soon as possible and not have to wait 20 years
for major schemes with long lead times like Abingdon reservoir. Water can be provided
much earlier by schemes like the Severn to Thames Transfer, the Grand Union Canal transfer
or London re-use schemes.
See also Section 2.4 of our response.
2. We’d like to hear your views on how we prioritise where abstraction is reduced. Please
score the following criteria from 1 to 7, with 1 being the least important and 7 being the
most important:
We think these criteria would be better scored out of 10 rather than by ranking, so we have
scored them twice below, first out of 10, then by ranking:
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CaBA Chalk Stream Strategy, Section 4.6.5, page 41 https://catchmentbasedapproach.org/wpcontent/uploads/2021/10/CaBA-CSRG-Strategy-MAIN-REPORT-FINAL-12.10.21-Low-Res.pdf
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If criteria are for scoring

1. Prioritise upper catchments, because headwater ecologies are the most
vulnerable and the benefits to flow should improve the whole catchment
2. Prioritise catchments where the impacts on flows are the most severe
3. Prioritise catchments where there is the highest degree of certainty that
abstraction reduction will restore flows and deliver environmental
improvement
4. Prioritise catchments where people have the most unrestricted access to
rivers and streams
5. Prioritise catchments where nature will benefit most, even if public access
is restricted
6. Focus abstraction reductions on a smaller number of catchments but fully
address the issues they face
7. Focus on a wider range of catchments and partially address their
abstraction issues

Score/10
10
10

8
1
9
9
1

If the criteria are ranked 1-7, we rank them as below:
If criteria are for ranking

1. Prioritise upper catchments, because headwater ecologies are the most
vulnerable and the benefits to flow should improve the whole catchment
2. Prioritise catchments where the impacts on flows are the most severe
3. Prioritise catchments where there is the highest degree of certainty that
abstraction reduction will restore flows and deliver environmental
improvement
4. Prioritise catchments where people have the most unrestricted access to
rivers and streams
5. Prioritise catchments where nature will benefit most, even if public access
is restricted
6. Focus abstraction reductions on a smaller number of catchments but fully
address the issues they face
7. Focus on a wider range of catchments and partially address their
abstraction issues

Rank
7
6

4
2
3
5
1

We give more views on prioritisation in Section 2.4 and Table 7 of our response document.
3. Are there any other factors that you think should be considered as we prioritise where
abstraction could be reduced in the future?
The prioritisation should consider the environmental impact and cost of the replacement
sources, recognising that all replacement sources will have their own environmental
impacts, so the abstraction reductions will unavoidably involve trading some types of
environmental impacts for others.
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WRSE should work with organisations like the CaBA chalk stream group to reach joint
agreement on prioritisation.
WRSE should take proper account of the flow recovery from abstraction reductions and the
consequent increase in deployable output of downstream water supplies.
See also Section 2.4 of our response.
4. We have assessed the future water needs of the other sectors that don’t rely on the
public water supply provided by water companies. Do you agree with our assessment?
Please explain your answer.
We don’t believe that it is the job of the water companies to assess the other sector’s
needs. The other sectors should do that and be on the WRSE top level board so their voice is
heard (like with WRE). WRSE should have a higher level board that has other sectors,
including river restoration interests, as equals.
Many sectors are stakeholders yet have no say in major decisions which are taken solely by
the water companies (as explained on the WRSE website). We want all sectors to work
together to provide a water solution for the southeast that works for everyone, not just the
water companies. The interconnectedness of all water sources means you cannot act in
isolation.
5. We’ve described our adaptive planning approach and the scenarios we’ve included in
our adaptive planning pathways. Do you agree that we have planned for the right
scenarios in each of the pathways with a wide enough range for each of our key
challenges through our adaptive planning approach? Please explain your answer.
No, we do not agree with your planning scenarios. RAPID asked for an adaptive plan that
could be scaled up or down or moved backwards or forwards. You have chosen a plan that is
fixed until 2040 and cannot be altered before then. This makes no sense and isn’t what was
asked for.
Why is the start of the major Severn Thames Transfer scheme delayed so that it doesn’t
deliver until after 2040? Start it at the earliest opportunity, ie. in 2025.
The scenario chosen for the first period until 2040 is almost worst case, with no option to
downscale. Your population and housing plans are simply unbelievable and there are major
uncertainties in PPC and leakage reduction (both insufficiently ambitious), sustainability
reductions and climate change. Why have you not considered a plausible lower deficit in
2040? You will end up building infrastructure that isn’t needed at vast cost to customers and
irreversible damage to the environment.
Therefore, the adaptive planning for the next 25 years should introduce new resources in
relatively modest steps as the need is firmed up. There should be focus on schemes that can
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be easily phased and which minimise irreversible environmental impacts – the antithesis of
the proposed Abingdon reservoir.
We have provided detailed comment on the components of Affinity’s deficit forecasts in
Sections 2.1 to 2.6 of our response document. In Section 3.1, we have given our views on
how the uncertainties in the deficit forecasts should be addressed and the key features of a
genuinely adaptable plan.

6. Do you support our approach to treat each pathway as equally likely and not choose a
core pathway beyond 2040? Please explain your answer.
No, we strongly disagree with your pathway approach or your supposedly adaptive plan. If
your plan was truly adaptive it would cope with changes in demand – up or down.
As explained in Sections 2.1 to 2.6 and 3.1 of our response document, we think that WRSE
has grossly over-estimated the need for new resources and not taken sufficient account of
the uncertainties in most components of the forecast deficits:
•
•

WRSE assessment
GARD assessment

By 2040
554 Ml/d
nil to 139 Ml/d

By 2060
550 to 1830 Ml/d
nil to 268 Ml/d

We think that the much lower GARD estimates are more plausible than WRSE’s high
estimates and should be catered for in the adaptive plan.
The fundamental reason for the large differences is the uncertainties in estimating
population growth, the effectiveness of demand management measures, the amount of
sustainability reductions and the loss of supply to climate change. Whatever view is taken
now on what resources might be needed by 2040 and 2060, this uncertainty will remain.
Therefore, it is essential that the plan is sufficiently flexible to avoid unnecessary, costly and
environmentally damaging developments, while still safeguarding supplies.
The key features of a genuinely adaptable plan for new resource development would be:
•

Intensive and large scale early implementation of demand management measures,
so that the effectiveness of these measures can be assessed and the need for more
resources can be better understood.

•

Early construction of the first phase of schemes that can be expanded quickly if
needed, like the aqueducts for the Severn to Thames or GUC transfers.

•

Early construction of modest sized re-use and desalination schemes that can be
replicated quickly if needed.
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•

Avoidance of large schemes with high capital cost, high embedded carbon and
irreversible environmental impacts – Abingdon reservoir is the obvious example.

•

Early availability of water to enable chalk stream abstraction reductions.

In our opinion, WRSE’s emerging plan fails to provide the essential adaptability.
You should develop small and medium scale schemes that can be scaled up if you have
underestimated or scaled down or dropped if you have overestimated. Your plan has chosen
almost the worst case set of scenarios between now and 2040. Your plan risks investment in
very cash and carbon expensive projects that are not needed.
7. Do you have any other comments on our approach to addressing the challenges that are
facing South East England?
The approach could be made more effective by considering how it could be influenced by
future de-carbonisation of the economy. I.e. low carbon options now, and move existing
high carbon options to later when they can be implemented in a more sustainable way.
How can you use a population projection that assumes a growth in the south-east greater
than ONS assumes for the whole of England? It makes no sense and discredits the whole
plan you have produced. If these figures are so obviously wrong, how can we trust anything
you are telling us?
Why do you delay the Severn Thames Transfer, which by your own figures could be available
6 years earlier in 2034? An earlier Severn Thames Transfer and an extra recycling plant
would mean you don’t have to rely on drought orders until 2040.

Section two – consultation questions
Section two sets out our proposed solution to secure resilient and sustainable water
supplies for the future, based on our cost-efficient adaptive approach and we’d like to
hear your views.
8. Reducing the demand for water through leakage and water efficiency activity
contributes to more than half of the total amount of water needed in the first 15 years of
the emerging plan, the balance then shifts to include a greater reliance on supply side
solutions, particularly in the more challenging future scenarios. Water companies are
committed to delivering these reductions, but they are reliant on customers making
sustained reductions in their water use over the long-term. Do you think our plan strikes
the right balance between demand and supply solutions and the risks associated with
delivery of such solutions? Please explain your answer.
The current plan on leakage is inadequate and ignores the fact that Thames Water is so
much worse than all the other water companies. By the time they have reduced their
leakage by 50%, they will still only be at the level that most companies are at now. This is not
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good enough.
Why does Thames Water’s leakage plan stop by 2050? It needs to be continued until they
are at the industry average. You can’t keep making the point that this is the most water
stressed region, while watching water pour away through leaks. See Section 2.3 of our
response document.
Other regions in your webinars reported much better results in driving down individual
water use, why are you so bad at this, particularly Thames Water and Affinity Water? What
lessons are you taking from other regions? See also Section 2.2 of our response document.
Your webinars stated that most customers have low consumption figures already but that a
few customers were using very large amounts. What action are you taking to incentivise
these people to act responsibly? Why aren’t you raising this as an issue with government
and regulators? Why don’t you have a scheme that penalises individuals who use
unreasonable amounts of water?
9. The plan assumes that the Government will introduce new policies that will support
more efficient use of water across society through labelling of water-using products by
2024, introducing a minimum standard for all water using products by 2040 and
tightening the water efficiency requirements within the Building Regulations for new
homes by 2060. Do you support these interventions and the timing of their introduction?
Please explain your answer.
Yes, but they need to be done much more quickly.
Previous policies were watered down by the house-building lobby. If we are in a climate
emergency, we need to introduce these measures much more quickly. Water companies
should be lobbying against unconstrained supply of water. Developments should only be
permitted where water and sewerage can be provided without either environmental
damage or unreasonable increases in existing customer’s bills.
10. Do you think it is appropriate for Temporary Use Bans and Non-Essential Use Bans that
reduce demand for water further during droughts to be used as options in this regional
plan?
Yes, demand reduction measures in severe droughts are normal practice in other developed
countries like USA and Australia and should continue here. Customers should appreciate the
scarcity and value of water and should accept that non-essential uses like car-washing, lawn
sprinkling and golf course irrigation cannot continue as normal in severe droughts.
11. Do you agree with the mix of options that provide new water supplies for the region
within our plan (reservoirs, desalination, water recycling, new transfers, improved
abstraction from groundwater storage and ASR schemes). Do you think that some options
should feature more or less in our plan to secure future water supplies? Please explain
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your answer.
No, we do not agree your mix of options.
Thames Water should not have dropped Thames estuary desalination as an option and
Southern Water should not have dropped the Fawley desalination option.
Abingdon reservoir comes at a massive environmental, carbon and cash cost. It should be
dropped, and alternatives found that don’t destroy the environment/planet and are
affordable. The reservoir is not adaptive or flexible and brings no “new water” into the
South-East. It has inadequate source of re-fill and is not resilient in the event of long
duration droughts.
The fundamental problem of water supplies in South East England is high population, low
rainfall and insufficient water. There should be more water transfers, recycling/reuse and
desalination, all of which create “new water”.
12. Do you support the use of new, potentially long pipelines to move water around the
region?
We think this is a leading and biased question designed to elicit support for transferring
water from Abingdon reservoir to Southern Water. The question should have asked for
views on inter-regional transfers – this question is not posed at all in WRSE’s consultation
questions. We think this is evidence of WRSE’s bias against inter-regional transfers.
The National Infrastructure Commission’s report on England’s water supplies in 2018
recognised the need for transfers, but feared that, if left to the water companies, they would
not materialise. This concern was supposed to be addressed by regional groupings like
WRSE, but this has not happened in WRSE’s emerging plan, probably because of the vested
interests of the water companies who control WRSE, as feared by the NIC.
In our opinion, WRSE’s assessments of the options to transfer water into the South East –
the STT, the GUC transfer and the transfers from reservoirs or desalination in East Anglia –
have been biased by negative assessments. Potential transfers from East Anglia have not
been assessed at all. Instead, the Abingdon reservoir option has been cynically named
‘South East Strategic Reservoir Option’ and proposed as a regional transfer scheme, even
though the scheme brings no “new water” to the South East and the proposed transfer to
Southern Water would be out of the Thames Valley where the water is most needed.
13. We have identified where water companies might investigate a number of new, more
innovative nature-based solutions to improve the region’s water catchments. Whilst these
options can provide multiple benefits the fact they are still relatively new can make it
more difficult to be certain of the benefits that will be delivered and the return on
investment. Do you agree that we should promote new, more innovative nature-based
solutions in our plan to develop a better understanding of their future value and role in
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delivering water supplies and wider environmental improvements?
Yes, we would support such schemes, but it is difficult to say more in the absence of any
specific proposals in WRSE’s plan, with estimates of their resource values in terms of Ml/d.
14. Do you support our approach to stop using the majority of Drought Orders and
Permits, only continuing to use a limited number during droughts until we achieve one in
500-year drought resilience and stopping their use after 2040 unless we experience a
drought more severe than a one in 500-year event?
No, we do not support this approach. Drought orders and permits should continue to play a
role in managing water supplies in severe droughts. Individual DOs and DPs should be
assessed case-by-case, recognising that the environmental benefits of their abandonment
have to be replaced by the impacts of the schemes that replace them.
Consideration of individual DOs and DPs should take into account the frequency and
duration of their environmental impacts and the natural ability of their ecology to recover.
In our opinion, drought schemes like the West Berkshire Groundwater Scheme have a
valuable role in drought management and should be considered more.
15. Overall do you agree that the emerging plan, which presents the most cost-efficient
adaptive planning solution, should be used as the basis to further develop our draft best
value regional plan?
No, we strongly disagree. We do not believe WRSE’s plan presents the most cost-efficient
plan, although, in the extraordinary absence of any cost detail in the plan, it has been
impossible to comment in detail on the cost-efficiency.
If the need for new resources turns out to be much less than WRSE’s estimates, which we
believe is very likely, the early construction of Abingdon reservoir would create a Kielderstyle white elephant and would make WRSE’s proposal the least cost-efficient plan
imaginable.
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Appendix B – Climate Change Excerpt from GARD response to WRSE’s
consultation on Water Requirements
2.7 Climate change allowances
Climate change allowances in WRMPs

Climate change supply loss Ml/d

The six water companies’ climate change allowances in the WRMPs are shown below, as
total allowances and as % of supply:
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Figure B1 - Comparison of climate change allowances in water company WRMPs
The WRMPs are showing that regional supplies have already lost about 80 Ml/d due to
climate change impacts to date. This rises to about 160 Ml/d by 2040 and 300 Ml/d by 2100.
The sharp drop in Southern Water’s allowance in 2027 is understood to be due to the
planned availability of new supplies from Havant Thicket reservoir and Fawley desalination.
In addition to the WRMP climate change allowances which reduce the forecast supply
deployable outputs, there are specific allowances in target headroom for climate change.
The climate change target headroom allowances for the six companies are compared below:
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CC target headroom Ml/d
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Figure B2 - Comparison of climate change target headroom in water company WRMPs
Thus in total the WRMPs are allowing for a loss of 380 Ml/d by 2100 across the region.
Thames water’s London zone has by far the largest WRMP allowances for both climate
change itself and target headroom.
Evidence of climate change impacts on supplies in London and the Thames valley
There is evidence suggesting that climate change of the past 100 years might have increased
the availability of water supplies for London and the flows that would have occurred in chalk
streams, if they had not been affected by abstraction.
The plot below shows minimum remaining storage each year in London’s reservoirs from
Thames Water’s WARMS2 modelling of existing supplies at 2305 Ml/d demand from 1920 to
2010 63. Minimum storages from 2011 to 2019 are from CEH monthly hydrological reports:
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Figure B3 - Minimum London reservoir storage at full demand in climate since 1920
The three most severe droughts of the past 100 years, in terms of impact on London’s
supplies, were in 1921, 1934 and 1944 – all were in the first 25 years of the past century. The
most severe drought of the past 75 years, 1976, was appreciably less severe than the earlier
droughts, in terms of impact on London’s supplies.
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Thames Water Excel file ‘Copy of GARD AR17 London DO 2305 Mld 2017-4’
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If the climate has been static for the past 100 years, it is unlikely that the three most severe
droughts for London’s supplies would have occurred in the first 25 years. The pattern of
severe drought occurrence over 100 years suggests rather that climate change may have
improved the ability of London’s supplies to withstand severe droughts. These records show
no evidence that London’s supplies have been adversely affected by climate change to date.

Groundwater level mOD

The potentially beneficial impact of climate change to date on London’s supplies can be
explained by the records of rainfall and groundwater levels. Drought impacts for London’s
supplies are linked to low chalk groundwater levels in spring as shown below:
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Note: Rockley is in the chalk downs near Marlborough, no data before 1932. Lower graph is repeat of Figure B3.

Figure B4 - Minimum London storages and maximum spring GWLs since 1920
Low groundwater levels in spring lead to low chalk stream flows feeding into the Rivers
Thames and Lea. This means low availability of water for London’s supplies throughout the
following summer, unless the summer is unusually wet and allows some aquifer recharge,
like 2012. If the groundwater level is normal at the start of summer, London’s reservoirs are
not severely tested even in an extreme summer drought. This is because chalk stream flows
are directly related to groundwater levels in the adjacent valley sides and recess only slowly,
even in droughts, as groundwater levels fall from their relatively high levels at the start of
summer. This is shown below for the rivers Kennet and Misbourne:
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Figure B5 - Relationship between chalk stream flows and groundwater levels

Max GWL in April mOD

The groundwater levels at the start of summer are determined by the rainfall in the previous
winter, November to March, ie the period when most chalk groundwater recharge occurs.
This is shown below for the Rockley ‘max-in-April’ groundwater levels since 1932, compared
to the Oxford November to March rainfall (Oxford is about 40 miles north of Rockley, but
indicative of rainfall in the Thames valley).
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Note: Maximum spring GWLs are the highest recorded GWL in March/April. There were no GWL data at Rockley
for the 1921 drought

Figure B6 - Relationship between Chalk groundwater levels and winter rainfall
The major droughts for depleting London reservoirs – 1921, 1934, 1944 and 1976 – were all
preceded by exceptionally dry winters, causing low chalk groundwater levels at the start of
the summer drought.
There was no Rockley groundwater record in 1921 so it is not shown on the plot above. The
winter of 1920/21 was only moderately dry – Oxford rainfall Nov-March 194 mm – but it was
very dry in February and March 1921, so the chalk groundwater levels would have been
exceptionally low at the start of summer 1921.
Extreme depletion of London’s reservoirs in severe summer droughts only occurs when
there are very low chalk groundwater levels in the spring. In turn, chalk groundwater levels
69

in spring are dependent on the amount rainfall in the previous winter, November to March.
If climate change increases winter rainfall, it will boost the output of London’s supplies,
offsetting negative impacts of more severe summer droughts.
The plots below show the trends in Oxford rainfall in winter (taken as November to March)
and summer (April to October), from 1855 to present.
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Figure B7 - Trends in Oxford rainfall since 1855 within and outside g/w recharge seasons
The Oxford rainfall in the November to March period of groundwater recharge shows an
upward trend, offsetting a downward trend in the April to October period of groundwater
depletion. This is consistent with the trend of increasing winter rainfall in England and Wales
over the past 150 years shown below 64:
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State of the UK climate 2017, Volume: 38, Issue: S2, Pages: 1-35, First published: 30 July 2018, DOI:
(10.1002/joc.5798. Royal Meteorological Society
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Winter rainfall increasing
since 1850

Figure B8 - Seasonal rainfall trends in England and Wales, since 1760
Increasing winter rainfall improves the drought resilience of London’s supplies because:
•
•

reservoir levels are higher at the start of summer droughts
the winter rain stored in the chalk aquifer is released slowly through the summer,
increasing flows in the lower rivers Thames and Lea for filling the reservoirs.

The falling trend in summer rainfall, as shown above, has less of an impact on London’s
supplies, because most of the summer rain is absorbed by evapo-transpiration or slowly into
the porous chalk strata that cover a large part of the Thames catchment. The plot above
shows no evidence of a trend of reducing autumn rainfall that might extend summer
droughts and threaten London’s supplies.
If the deployable output of London’s existing supplies is determined only using the 70 years
of river flow records since the 1940s, it rises to 2527 Ml/d, which is 222 Ml/d more than
Thames Water’s present-day base case of 2305 Ml/d. The modelled drawdown of London’s
reservoirs supplying 2527Ml/d since 1945 is shown in below:

Note: Storages from GARD modelling of existing supply system. Emergency storage increased by 6810 Ml,
giving 30 days extra for 227 Ml/d DO increase, as per TW policy

Figure B9 - London storage with existing supplies, DO 2527 Ml/d and climate since 1945
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With the climate since the 1940s, London’s supplies could have sustained a supply 227 Ml/d
more than Thames Water’s currently assumed deployable output of 2305 Ml/d.
We do not propose that the present deployable output of London’s supplies is assessed only
using the records since 1945, ignoring the droughts of 1921, 1933 and 1934. However, the
evidence above does suggest that that the acknowledged and substantial climate change to
date has had no adverse effect on London’s supplies and could actually have been beneficial.

Climate change allowance Ml/d

Thames Water’s allowance for climate change impact on the deployable output of London’s
supplies is shown below:
300

London climate change allowance in WRMP19
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Total climate change allowance

Climate change headroom allowance.

Figure B10 - Allowance for loss of London supply due to climate change in TW's WRMP
In view of the lack of any evidence of climate change to date reducing the output of
London’s supplies, Thames Water’s WRMP allowance for a loss of deployable output of 150
Ml/d by 2032 appears unjustifiable. In particular:
•

The total climate change allowance in 2020, including headroom, is 74 Ml/d. Why is
there allowance for any climate change loss in 2020?

•

Why do the allowances rise rapidly to 2032 and then much slower?

•

Is it credible that London’s output could be reduced by 150 Ml/d by 2032, noting the
evidence of possible increase in output due to climate change up to now?

•

It appears that Thames Water’s allowances for climate change have not taken
account of the potentially beneficial impact of higher winter rainfall on chalk
groundwater levels at the start of summer, leading to higher river flows throughout
summer droughts. There is a discrepancy between TW's showing negligible effects
from climate change on groundwater sources, but substantial effects on 'surface
water' sources, much of which has come from groundwater.

The climate change allowances in Thames Water’s WRMP appear to be an improbable worst
case for contingency planning, rather than a central estimate suitable for justifying
investment in major schemes with irreversible environmental impacts.
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Thames Water’s response to GARD’s criticism of their climate change allowances
Much of the above evidence on the impacts of climate change to date on London’s supplies
was included in GARD’s response to Thames Water consultation on their revised WRMP 65
(we have now added more on the significance of winter rainfall and spring groundwater
levels). Thames Water responded at length to GARD in their Statement of Response 66, in
essence saying:
•

The droughts of the past 100 years were clustered in the first 25 years by chance

•

GARD’s response shows “a fundamental lack of understanding regarding the nature
of the occurrence of drought and/or a biased representation of information”

•

Thames Water’s approach “goes beyond platitudes such as ‘wetter winters, drier
summers’, and instead considers many possible futures”

•

Their analysis is a “robust best estimate of climate change impact and a prudent
allowance for uncertainty around this best estimate, not an ‘improbable worst case’”

GARD rebuttal of Thames Water’s response
We challenge Thames Water’s suggestion that the three most severe droughts for London
occurred merely by chance in the first 25 years of the past century. Assuming that the
occurrence of severe droughts falls under a Poisson distribution and there are on average 4
droughts per century, the chance of three droughts occurring in any 25 year period is about
6%. This is possible, but unlikely. We also note that the only major drought of the past 75
year, 1976, was considerably less severe for London’s supplies than the earlier droughts (see
Figure 20).
This evidence suggests that climate change to date has reduced the likelihood of the type of
drought that can severely impact London’s supplies. There is no evidence that climate
change to date has reduced the reliability of London’s supplies, and some evidence that
supplies may have benefitted substantially.
Suggestions for WRSE’s further work on climate change impacts
We propose that WRSE should independently review Thames Water and other companies’
climate change forecasts, paying particular attention to:
1. The probability that the three worst droughts of the past 100 years for London
occurred in the first 25 years “by chance”, as Thames Water have said.
2. The need for any climate change reduction in present day supply output, noting the
evidence of lack of impact to date.
65
66

nd

GARD response to TW’s 2 WRMP19 consultation, pages 36-40
TW Statement of Response to revised dWRMP19, Appendix H, pages 130-135
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3. The significance of chalk groundwater level in spring as an essential precursor to
severe depletion of London reservoir storage at the end of droughts.
4. The dependence of spring groundwater levels on winter rainfall.
5. Trends in winter rainfall in the Thames catchment and elsewhere.
6. The reliability of the stochastically generated weather data used in Thames Water
and Southern Water’s models, particularly the validity of the modelling used to
convert the stochastic weather data into river flows.
7. The reliability of the modelling of deployable output using the large data sets
generated by the stochastic analysis, recognising the approximations needed to
make the modelling feasible.
In our opinion, WRSE’s assessment of the regional deficit should recognise the uncertainty in
the climate change forecasts and the possibility that wetter winters would actually increase
reliability of supplies because of the benefits to the chalk aquifers.
There should be transparent consideration of a range of scenarios, including the possibility
that climate change could improve the reliability of sources dependent on chalk
groundwater levels.
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Appendix C – Thames Water response to request for assessment of
Abingdon reservoir resilience in long duration droughts
Thames Water Utilities Limited
EIR Requests
Clearwater Court
Vastern Road
Reading
Berkshire
RG1 8DB
Email: EIR.Requests@thameswater.co.uk

15 February 2022
Our Ref: EIR-21-22-757
Environmental Information Regulation (EIR) Request
Dear Mr Lawson
Thank you for your e-mail dated 18th January 2022. Please see our response below
to your request as set out in your e-mail.
Your Request
As you are aware, GARD has concerns about the resilience of Abingdon reservoir to
long duration droughts. We are also concerned that the use of historic data, 1950 to
1997, as the baseline for generating stochastic data did not include the long duration
droughts of 1921/22, 1933/34 and 1943/44. The deficiency in using only the historic
data for 1950 to 1997 is recognised in paragraphs 2.7 and 2.12 of the latest version
of the stochastic data method statement:
Please could you tell us what work Thames Water has done to “complement the
stochastic dataset with drought artificial weather series to represent prolonged
drought events (which the stochastic generator will not have been trained on)”.
Please could we see your report on this matter, with full details of how you have
assessed the resilience of Abingdon reservoir in long duration droughts, ie droughts
of more than 18 months duration.”
Our Response
We haven’t done further work regarding exploration of the impacts of long droughts
on our water resources systems, with or without water resource options, because we
feel that the existing results that we have gave us an adequate picture of our
resilience and that methods used align with the requirements of the WRPG. In
Atkins’ report on the generation of the stochastic rainfall & PET datasets it is outlined
that, while the newer datasets are trained using a shorter baseline series, they give
results which align with the longer version of the historical record. The shortened
baseline is used to allow for the inclusion of a better range of climate input data in
training, which has resulted in an output which requires less bias correction than the
WRMP19 stochastic dataset. This report is published on WRSE’s website and is
referenced in the method statement.
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As further analysis, the figures below show plots of return period of rainfall events
against rainfall accumulation over different periods. The data included in these plots
are an average of the rainfall across the Berkshire Downs, Wey Greensand,
Chilterns East (Colne) and Cotswolds West hydrometric areas. Each point shows the
minimum of rainfall accumulations up to either August, September, October,
November, or December for the preceding X months. The datasets presented are
the dataset provided to us historically by the EA (which we term EQUIS, which is the
data repository on which we store it) which runs from 1920 to present, the HadUK
dataset from 1891 onwards, the HadUK dataset from 1920 onwards, and the
stochastic dataset. These plots indicate that, when compared to the historical record,
long duration droughts are not under-represented, and may if anything be slightly
over-represented.
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We have assessed our Deployable Output using a ‘system response’ metric, both at
WRMP19 and WRMP24. The results from both assessments suggest that, when
considering the likelihood of events occurring, we are currently most vulnerable to
drought events of 18-24 months. While it is true that our water resources would be
more vulnerable to a 36-month event with, for example, 70% LTA rainfall than a 24month event with 70% LTA rainfall, the likelihood of severe rainfall deficits persisting
decreases significantly with duration, as can be inferred from the graphs above.
We appreciate that GARD have previously assessed the resilience of the individual
‘Abingdon reservoir’ scheme to longer droughts, but we are directed by the WRPG to
consider ‘system response’ metrics in assessing our deployable output, and so we
assess the DO benefit that schemes bring to WRZs, rather than the DO of schemes
themselves – this incorporates the underlying resilience/vulnerabilities of our existing
water resource systems with the resilience/vulnerabilities of new options. In addition,
where it is reasonable to do so, we conduct Deployable Output analysis based on
analysis of long timeseries, rather than picking individual events. Where individual
events are selected, it is on the basis of overall system response rather than the
response of schemes.
Disclaimer
The information provided with this letter is taken from the information we hold on our
records as at the date indicated. We cannot guarantee the accuracy of this
information and it should not be relied on for any purpose.
Retention
Please note that we will also retain a record of your request to allow us to evidence
our compliance with the law relating to EIR.
Charging
Although in accordance with our published charging regime, we are able to charge
fees/costs for dealing with requests under EIR, on this occasion, we have chosen not
to do so. We reserve the right to charge in accordance with the fees published on
our website for any requests, now or in the future.
For more information about our interim charges scheme please click here (please
note that you will need to use an up to date web browser and that the web pages will
not support access by an older browser, such as Internet Explorer).
Should you have any questions, please don’t hesitate to contact me.
Internal Review
If you are dissatisfied with the handling of your request, you have the right to ask for
an internal review. Internal review requests should be submitted within three months
of the date of receipt of this response and should be addressed to the Environmental
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Information Requests Manager and emailed to EIR.Requests@thameswater.co.uk

If you are dissatisfied with the outcome of the internal review, you can apply, without
charge, to the Information Commissioner, who will consider whether Thames Water
has complied with its obligations under the EIR, and can require Thames Water to
remedy any problems. You can find out more about how to do this, and about the
EIR in general, on the Information Commissioner’s website at: www.ico.org.uk.

Yours sincerely
Paul Bridgens
Data Protection Advisor
Data Protection Investigations
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