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Appendix Al.

Response to Environment Agency
representations

A.

All

Al.2

Al.3

Al.4

Al5

Introduction

The Environment Agency representation to the public consultation on our draft WRMP19
comprised 3 documents:

1) Environment Agency representation on Thames Water’s draft water resources
management plan, 27 April 2018. The document included four sections:

— Section 1: Summarises our view of Thames Water’s draft WRMP
— Section 2: Reviews compliance with the WRMP Direction 2017
— Section 3: Sets out our recommendations for changes to the draft WRMP

— Section 4: Outlines further improvements that we consider should be
made.

2) Environment Agency Evidence Report to support its representation. The report
comprised 2 tables as follows:

— Table 1 contains the evidence, details and reasons to support the
recommendations

— Table 2 contains the evidence, details and reasons to support the
improvements

3) Minor comments. This document identified areas which would further improve the
clarity of the draft WRMP, but are not material to maintaining public water supplies or
would cause a risk to the environment.

We have considered all the points raised by the Environment Agency in relation to the draft
water resources management plan. In this appendix we present 2 tables:

Table 1 sets out the points raised in the Environment Agency’s main representation
(Document 1) and our consideration and response to them.

Table 2 sets out the points raised in the Environment Agency’s evidence report (Document 2)
and our response to them, noting there are some repeat points. Note in the EA Evidence
Report as well as information presented under the header of “Issue and evidence”, they also
presented information under the headers “ Implications and Information or changes required” -
these are not reproduced here but the full EA Evidence Report can be requested by email
consultations@thameswater.co.uk .

The minor comments are not addressed here. We will discuss these with the Environment
Agency as agreed (July 2018).


mailto:consultations@thameswater.co.uk
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B. Table 1. Response to the Environment Agency’s main representation

Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
E2274 Thames Water propose to enhance resilience to  Refer to Thames Water's response to the Environment Agency's Improvement 2.4 and Refer to Thames Water's response  Refer to Thames
drought from 2030 onwards. We welcome this Improvement 3. to the Environment Agency's Water's response to
ambition and the proposal which follows the ‘twin- Improvement 2.4 and Improvement  the Environment
track’ approach. However, the plan is complex and Thames Water does not consider that the WRMP is the correct document in whichto 3. Agency's Improvement
finely balanced, and we are concerned that it may address an assessment of its resilience to non-drought hazards eg. flooding and 2.4 and Improvement
be presenting a slightly stronger position than the freeze thaw because the WRMP is designed to make the case for the long term Text describing Thames Water's 3.
company will find itself in. We question whether  planning of water resources to meet future demands taking into account a number of  approach to non-drought resilience
this plan really addresses the fragility of the other planning factors and uncertainty. The resilience of its water resources added to the revised draft WRMP19.
system as exposed in the recent freeze-thaw infrastructure to other factors including non-drought hazards eg. flooding and freeze  In addition, timing of 1 in 200 drought
incident. We believe Thames Water should thaw is addressed through its resilience plans within its PR19 Business Plan. resilience EBSD 'what-if' scenario to
reconsider whether it can increase resilience be added to Section 4, Appendix |
earlier than currently planned. The delivery of improved resilience to drought to address droughts of 1:200 year and Section 10 Programme
return period is dependent upon delivery of a water supply scheme large enough to appraisal and scenario testing.
provide the improved water supply demand balance to ensure the required level of
drought resilience. For the draft plan this improved supply demand balance was
provide by the Teddington DRA scheme which could not be delivered until 2030. For
the revised draft WRMP the Teddington DRA is not included; the alternative
programme of scheme development includes the Deephams reuse scheme,
groundwater development and Oxford canal transfer. Programme appraisal analysis
has been undertaken to determine the quickest time by which the improved resilience
can be provided and the earliest that this can be delivered is 2030.
The impact of changing the timing of improved drought resilience from a 1 in 100
drought to 1 in 200 drought will be assessed as 'what-if' scenario as part of
programme appraisal.
E2274 Thames Water is in a pivotal position to provide ~ Thames Water has considered its neighbours' potential requirements many of which  Revised Severn Thames Transfer

water to other water companies and the plan may retained a large degree of uncertainty at the time the draft WRMP was published. The options details have now been
need to change depending on the needs of others. WRMP19 is central to the transfers identified within the South East as outputs from added to the revised draft WRMP19

We support the joint work of the Water Resources the WRSE are also a key contributor to plans developed by United Utilities Water, including: New support options and
in the South East (WRSE) group to ensure water  Severn Trent Water and Welsh Water. Close discussions surrounding potential raw revised Deployable Output (DO)
supplies in the South East are secure and water transfers which have been provided to Thames as options have continued to be benefits: revised loss assumptions
resilient. Although it has not been selected by considered between the draft and revised draft plan. The option details, including and revised stochastic, climate
Thames Water, we expect the company to those of the Severn Thames transfer, have been revised over this time following these change and other abstractor's
continue to work on the potential Severn-Thames discussions and the revised options have been considered on their water resource impacts

transfers and put more work into an appraisal that capability as well as their economic and environmental merits relative to other
would help understand whether this would provide potential options. Thames Water expects to play an increasingly pivotal role in
additional resilience to Thames Water and South  ensuring water companies in South East England have sufficient and secure water
East England in the future. supplies.
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
E2274 We have concerns about the principal supply Further work has been undertaken by Thames Water since publication of the draft Teddington DRA removed from
option proposed in the draft plan — Teddington WRMP setting out both: 1) an ecological need for mitigation of temperature effects of feasible list
Direct River Abstraction. In particular, we are a DRA option in the freshwater River Thames and estuarine Tideway; and 2) potential

disappointed that this option has not evolved since mitigation approaches. The findings were discussed at meetings with the
we identified issues 18 months ago. As it stands, Environment Agency on 1 May 2018 and consequently on 13 July 2018. Based on
we believe the operation would impact the these further discussions since the draft WRMP position, both parties agree that the
environment, especially fish migration in the River compliance with WFD objectives of the Teddington DRA option remains uncertain.
Thames. Because of this we do not support it in its
current form. However, it is possible that changes Uncertainty remains, in a WFD context, around the required extent of temperature
to its design could make it work and we expect the mitigation of the Teddington DRA option. Research to date has not been sufficient to
company to explore these changes as a priority.  satisfactorily determine the required extent of temperature mitigation required or to
We will make our teams available to support this identify a viable mitigation option to deliver this.
work.
The Environment Agency and Natural Resources Wales (2017) Water Resources
Planning Guideline, Section 6.11 states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from increased abstraction at an
existing source before you consider it as a feasible option.
In consequence, the Teddington DRA option cannot be considered a feasible option in
the proposed WRMP programme at this time.

Please also refer to the WRMP19 Supply Option Development Update Note for a
summary of the further work that has been undertaken and to Appendix L for scope of
future work.

E2274 The Upper Thames Reservoir is a controversial ~ Thames Water recognises that there are objections to the Abingdon Reservoir Option none no changes required
scheme. There is some strong local opposition but and we have engaged with the Group Against Reservoir Development (GARD) and
any decision must consider the needs of all other stakeholders during the development of the plan.

Thames Water customers, and those in the wider Thames Water has engaged with other water companies in the South East to
South East, through transfers to neighbouring understand the regional requirements for additional water resources and this is
companies. We note the option is planned for the reflected in our plan. We will continue this engagement.

early 2040s but as outlined above, we expect

Thames Water to work with other companies to

fully consider the regional need. This work should

also consider the potential benefits to the

resilience of the region from this option.

E2274 The company’s record on leakage is poor. While  We had previously achieved our leakage target for 10 years, missing it in 2016/17, Section 11, Section 8.E, Section 8.D,
we are pleased to see that Thames Water is rising causing a larger knock on effect in 2017/18. Our annual average leakage position for ~ Section 8.H to 8.J and Appendix M
to Ofwat’s challenge on leakage, we are 2017/18 was 719MI/d, against an Ofwat target of 619Ml/d. A full scale leakage have been updated for the revised
disappointed that the plan falls short of the recovery plan has been deployed with revised targets communicated with Ofwat that  draft WRMP19.
ambitions on leakage expressed in customer returns us to end of AMP6 2019/20 target of 606MI/d or better. This has been

focus groups. The message from customers is achieved through an increased focus being placed on find & fix activity shown below:
that leakage should reduce to 15% of distribution + Customer water meters — during installation of a customer meter, we can

input, and that customers are prepared to pay for immediately identify if there’s a leak. Our programme to install smart water meters is
this. We would like to see Thames Water reflect  the second largest in the world and will help protect future water supplies.

the aspirations of its customers on leakage in the - Installing acoustic loggers - Acoustic loggers listen for the noise water makes as it
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not

longer term by investing in new technologies and leaks from pipes. They help us to improve leak detection and find harder-to-locate
improved operational management. We expect the leaks. We've installed 17,200 loggers so far.

final plan to include a clear downward trend in » More leak detection technicians - We now have more leak detection technicians
leakage in all resource zones throughout the working for us than ever before. They use data to judge where leaks are occurring and
planning period. tell repair teams where to dig. As a result, we found more leaks in 2018/19 than the

previous year.

And beyond find & fix, additional leakage reduction activities are taking place to help
reach our target by 2019/20, including:

 Pressure management - We manage the water pressure within parts of our network
to reduce the likelihood of pipes bursting. This also reduces the amount of water lost
through existing leaks.

» Mains replacement - We have a long-term programme of replacing or repairing worn
pipes, and prioritise the ones which may cause disruption if they burst or leak.

» Accounting for all water used - We're continually trying to improve our estimate of
water used from our network. This activity focuses on stopping illegal use (for example
unlicensed standpipes and illegal connections), replacing faulty customer meters, and
ensuring all properties are registered on our billing system correctly.

« Other activities — making our network more resilient through surge management and
optimising our pumping strategies to put less stress on our network. Through our
innovation team we are always looking at new which technologies and developments
in leakage detection can improve our performance further.

All of the above provides an improved position for leakage moving into AMP7, where
we have committed to achieving a reduction of 15%, or 97Ml/d. Although this does go
well beyond the economic level of leakage, this commitment aligns to customer
preference to reduce leakage before supply options, and stakeholder expectation.
The achievement of the AMP6 target will provide a favourable position moving into
2020/2021, providing continued leakage reduction. Alongside this we will deliver
further pressure management, a commitment to reduce customer side leakage via the
use of new smart meters installed. We will be focusing on improving our
understanding of the network and achieving targeted find and fix that is sustainable
into the future. This work is called DMA Enhancement.

Our demand programme is now much greater, with a commitment to reduce leakage
to 50% of the 2016/17 value, by 2050. Also, we have included further commitment to
reduce pcc, and will align with the industry average in 2045. We are investigating our
capability to reduce this further and any support needed from other bodies.

So we will continue to reduce leakage against distribution input (DI) to 2050, moving
from 26% to 16%. This shows a commitment to reduce leakage and pcc to lower
levels whilst we continue to improve resilience for our customers and the wider South
East by constructing large supply options at the right time.

E2274 Thames Water’s customers suffered in the recent The supply disruption seen from the recent freeze thaw event were not related to No No changes as peak
freeze thaw incident with large supply disruptions water resource availability but rather due to infrastructure failures. Therefore demands from freeze
in London. We are not convinced these peak consideration of the peak demand would not help in this type of event. This aspect is thaw events are not a
demands have been adequately explored inthe  addressed in our PR19 Business Plan under the Asset Health investment programme. water resources issue

plan. We expect to see a better and more resilient
plan that addresses both drought and non-drought Our long-term objective to halve leakage by 2050 will inevitably require significant
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not

stresses in the company’s statement of response. mains replacement activity and this will improve existing asset stock and thereby
reduce the incidence of future freeze thaw events.

E2274 We are pleased Thames Water is setting a We've noted your consultation response and welcome the positive response. Section 11.1, Section 8.F and
relatively challenging water efficiency programme Appendix O have been updated for
and reducing per capita consumption to 125 litres the revised draft WRMP19.

per head per day by 2045. Improved leakage
control will help build confidence with customers
that Thames Water is doing its part to reduce
demand. Seeing this commitment from the
company is important if customers are to play their

part.

E2274 This plan should present a step change in We have taken all the points raised into consideration and the responses can be found No changes required No specific changes
improving service for millions of customers, next to the unique ID E2274 requested or required
supporting the globally important city of London to the draft WRMP19.

and the water stressed region of South East
England, and putting the environment at the heart
of decisions. We believe that Thames Water can
achieve this by working through the points we
have raised. We urge Thames Water to take this
opportunity to bring confidence to customers and
play its part in building the resilience of its water
supply and the south east of England as a whole.

E2274 2. Compliance with relevant legislation - This We note your comments, we have considered each of your recommendations and No changes required No specific changes
section contains our assessment of whether we  responded to these in turn. requested or required
consider Thames Water has complied with the to the draft WRMP19.

WRMP Direction 2017.

Thames Water has not presented sufficient
evidence in its draft plan to demonstrate
compliance with all Directions. The company
should address our recommendations and comply
with the following Directions. See
Recommendation 8 for further details.

E2274 Direction not complied with - Refer to Thames Water's response to the Environment Agency's Recommendation Thames Water to add annual
3 (b) for the first 25 years of the planning period, 8.1. average risk of all restrictions as a
its estimate of the average annual risk, expressed percentage table to Appendix .
as a percentage, that it may need to impose Thames Water's annual average risk of all restrictions as a percentage, and how they Thames Water have made this
prohibitions or restrictions on its customers in change through the planning period are described in the table below. The change to ensure that we comply
relation to the use of water under each of the assumptions made to determine the annual average risk of all restrictions are with the WRMP Direction.
following— described under EA Recommendation 8.2.

(i) section 76;

(ii) section 74(2)(b) of the Water Resources Act
1991(b); and

(iii) section 75 of the Water Resources Act 1991,
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Response
ID

Stakeholder response

TW consideration of the stakeholder response

Changes made to the WRMP

If no changes, the
reasons why not

and how it expects the annual risk that it may
need to impose prohibitions or restrictions on its
customers under each of those provisions to
change over the course of the planning period as
a result of the measures which it has identified in
accordance with section 37A(3)(b);

E2274

3 (c) the assumptions it has made to determine
the estimates of risks under sub-paragraph (b),
including but not limited to drought severity;

Refer to Thames Water's response to the Environment Agency's Recommendation 8.2 Thames Water to add annual

Level of Service for demand restrictions (TUBS and NEUs) and drought permits are
stated in Thames Water's Drought Plan and WRMP (Appendix 1) as a frequency of
occurrence which is fixed through every year of the planning horizon as agreed with
customers through stakeholder engagement.

Atkins has analysed IRAS results for L2 and 3 to assess the difference when the
demand on the London reservoirs is reduced from 2305 down to 2165 MI/d (reflecting
the 140MI/d DO improvement to get to 1 in 200 year resilience) under the stochastic
data to see which years fail and to determine the return period of failures. Thames
Water has also completed this analysis within WARMS2 reducing the demand from
2305 down to 2165 MI/d under the historic data, analysing the results for L2 and 3 to
see which years fail and to determine the return period of failures. The results from
this analysis provide the frequency of occurrence, annual average risk, of restrictions
under the historic data and the change under the stochastic 1 in 200 data as
presented under EA Recommendation 8.1.

This analysis shows that for Thames Water planning to a 1 in 100 level of drought
resilience, before the step up to 1 in 200 after 2030, the annual risk of Level 2 and 3
restrictions is lower than that stated in the Level of Service as agreed with customers,
this is lowered further when resilience steps up to 1 in 200 in 2030. The annual risk of
Level 4 restrictions is in line with the company's stated level of drought resilience and
it is maintaining this level of supply security that is the driver for investment in the
WRMP.

Thames Water aims to maintain Level of Service, in terms of restrictions on
customers, through the planning horizon whilst reducing the frequency of occurrence
of environmentally damaging drought permits which this analysis supports.

average risk of all restrictions as a
percentage assumptions text to
Appendix |. Thames Water have
made this change to ensure that we
comply with the WRMP Direction.

E2274

3 (d) the emissions of greenhouse gases which
are likely to arise as a result of each measure
which it has identified in accordance with section
37A(3)(b), unless that information has been
reported and published elsewhere and the water
resources management plan states where that
information is available.

Section 11: Preferred Plan, subsection K, Greenhouse gas emissions and carbon
accounting has been updated in the revised draft plan and information in the
associated tables and diagrams revised.

Section 11: Preferred Plan has been
updated and re-written in the revised
draft WRMP19.

E2274

3 (e) the assumptions it has made as part of the

Section 11: Preferred Plan, subsection K, Greenhouse gas emissions and carbon

Section 11: Preferred Plan has been
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
supply and demand forecasts contained in the accounting has been updated in the revised draft plan and information in the updated and re-written in the revised
water resources management plan in respect of— associated tables and diagrams revised. draft WRMP19, together with
(i) the implications of climate change, including in supporting WRMP tables in
relation to the impact on supply and demand of Appendix A.

each measure which it has identified in
accordance with section 37A(3)(b);

(i) household demand in its area, including in
relation to population and housing numbers,
except where it does not supply, and will continue
not to supply, water to domestic premises; and
(iii) non-household demand in its area, except
where it does not supply, and will continue not to
supply, water to non-domestic premises or to an
acquiring licensee.

E2274 3 (f) its intended programme for the In the revised draft WRMP19, we have detailed the components of cost to install Section 11.B to Section 11. G,
implementation of domestic metering and its meters and considerations required for the implementation of our metering programme Section 8.D, Section 8.H, Appendix
estimate of the cost of that programme, including in Section 8. Section 8.D details the components which contribute to the cost of each N: Metering have been updated for
the costs of installation and operation of meters;  meter installation and the additional costs to implement our smart network (i.e. fixed  the revised draft WRMP19.

network infrastructure) and monitor our data (i.e. Smart Metering Operations Centre,
SMOC). Section 8.H summarises the delivery constraints to the implemetation of our
metering programme and Section 8.I provides detail regarding the implementation of
our metering programme based on lessons and improvements made in AMP6.

Further detail regading the number, type and timing of the rollout of our metering
programme is provided in Section 11.B to Section 11.G. Detail regarding the rollout of
our programme approach to metering and the approach take to our customer's journey
are provided in Appendix N: Metering.

E2274 3 (h) its assessment of the cost-effectiveness of ~ Our supply area has been designated as an area of serious water stress and Section 8.D, Appendix N: Metering,
domestic metering as a mechanism for reducing  consequently, we have considered compulsory metering as our demand management Table 5 of the EA tables have been
demand for water by comparison with other option. In the revised draft WRMP19, we have provided a comparison of the metering updated for the revised draft
measures which it might take to meet its delivery methods between WRMP14 and WRMP19 (Appendix N: Metering). Thatis, WRMP19.
obligations under Part Il of the Act; we have moved from a work stream/funding stream approach to metering in WRMP14

to a programme approach in WRMP19 to ensure that smart metering is viewed as a
key strategic driver for our customers. |t is critical that the outputs from the
programme (improved data accuracy, visibility of our network, value generation from
fair and accurate billing, etc.) are integrated into the way we operate as a business.
The variation in costs and benefits between different property types, meter types and
programme delivery workstreams is published in Table 5 of the EA tables.

E2274 Recommendation 1 - Revise the Teddington Further work has been undertaken by Thames Water since publication of the draft Teddington DRA removed from
Direct River abstraction option to ensure it WRMP setting out both: 1) an ecological need for mitigation of temperature effects of feasible list
protects the environment - a DRA option in the freshwater River Thames and estuarine Tideway; and 2) potential

The Teddington Direct River abstraction option mitigation approaches. The findings were discussed at meetings with the

increases resilience to droughts and provides an  Environment Agency on 1 May 2018 and consequently on 13 July 2018. Based on
improved secure supply to London in 2030 in these further discussions since the draft WRMP position, both parties agree that the
Thames Water’s preferred plan. We believe this  compliance with WFD objectives of the Teddington DRA option remains uncertain.
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not

option has significant environmental issues. If the

scheme is implemented it will cause a depleted Uncertainty remains, in a WFD context, around the required extent of temperature
reach of approximately 400 metres in the River mitigation of the Teddington DRA option. Research to date has not been sufficient to
Thames, affecting fish migration, water quality and satisfactorily determine the required extent of temperature mitigation required or to
navigation. The company has identified that the  identify a viable mitigation option to deliver this.

option risks causing Water Framework Directive

deterioration and has not demonstrated that the ~ The Environment Agency and Natural Resources Wales (2017) Water Resources

option has sufficient mitigation to the Planning Guideline, Section 6.11 states: You should confirm that there is no risk of
environmental impacts or fully considered deterioration from a potential new abstraction or from increased abstraction at an
alternative scheme designs which might mitigate  existing source before you consider it as a feasible option.

the impacts. We have suggested that the In consequence, the Teddington DRA option cannot be considered a feasible option in
company considers moving the discharge the proposed WRMP programme at this time.

upstream of the abstraction point to avoid the

issue of a depleted reach. This might make the Please also refer to the WRMP19 Supply Option Development Update Note for a

scheme more viable. summary of the further work that has been undertaken and to Appendix L for scope of
future work.

E2274 The company’s scoring of this option in its option  Further work has been undertaken by Thames Water since publication of the draft Teddington DRA removed from
appraisal does not reflect the environmental WRMP setting out both: 1) an ecological need for mitigation of temperature effects of feasible list
concerns that we and it have identified. a DRA option in the freshwater River Thames and estuarine Tideway; and 2) potential

Furthermore the company has screened out the  mitigation approaches. The findings were discussed at meetings with the

Mogden reuse option at a relatively early stage of Environment Agency on 1 May 2018 and consequently on 13 July 2018. Based on
its options appraisal as it considered the these further discussions since the draft WRMP position, both parties agree that the
Teddington Direct River Abstraction more compliance with WFD objectives of the Teddington DRA option remains uncertain.
preferable. In light of our concerns regarding the

environmental impacts of the Teddington Direct Uncertainty remains, in a WFD context, around the required extent of temperature
River Abstraction option we suggest the company mitigation of the Teddington DRA option. Research to date has not been sufficient to

considers whether the Mogden reuse option satisfactorily determine the required extent of temperature mitigation required or to
should be considered further within its options identify a viable mitigation option to deliver this.
appraisal.

The Environment Agency and Natural Resources Wales (2017) Water Resources
Planning Guideline, Section 6.11 states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from increased abstraction at an
existing source before you consider it as a feasible option.

In consequence, the Teddington DRA option cannot be considered a feasible option in
the proposed WRMP programme at this time.

Please also refer to the WRMP19 Supply Option Development Update Note for a
summary of the further work that has been undertaken and to Appendix L for scope of
future work.

E2274 We recommend the company only includes this Further work has been undertaken by Thames Water since publication of the draft Teddington DRA removed from
option in its preferred plan if it can demonstrate it WRMP setting out both: 1) an ecological need for mitigation of temperature effects of feasible list
does not cause an unacceptable impact on the a DRA option in the freshwater River Thames and estuarine Tideway; and 2) potential
environment. The company must: mitigation approaches. The findings were discussed at meetings with the
+ continue to work with us to ensure that its plan Environment Agency on 1 May 2018 and consequently on 13 July 2018. Based on
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
does not cause an unacceptable impact on the these further discussions since the draft WRMP position, both parties agree that the
environment compliance with WFD objectives of the Teddington DRA option remains uncertain.
+ consider where alternative scheme designs
could mitigate the impacts of the option Uncertainty remains, in a WFD context, around the required extent of temperature

» provide an updated environmental assessment mitigation of the Teddington DRA option. Research to date has not been sufficient to
of the Teddington Direct River assessment option satisfactorily determine the required extent of temperature mitigation required or to

+ ensure that all environmental impacts have identify a viable mitigation option to deliver this.

appropriate mitigation and the cost of this

mitigation is included in the cost of the option The Environment Agency and Natural Resources Wales (2017) Water Resources
+ ensure its Water Framework Directive Planning Guideline, Section 6.11 states: You should confirm that there is no risk of

Assessment considers all waterbodies that could deterioration from a potential new abstraction or from increased abstraction at an

be impacted by the option and reflects the planned existing source before you consider it as a feasible option.

utilisation of the option In consequence, the Teddington DRA option cannot be considered a feasible option in
+ update its Strategic Environment Assessment the proposed WRMP programme at this time.

with the revised assessments for the option and

the findings inform the preferred plan Please also refer to the WRMP19 Supply Option Development Update Note for a
+ consider whether the rejection of the Mogden  summary of the further work that has been undertaken and to Appendix L for scope of
reuse in favour of the Teddington Direct River future work.

Abstraction scheme is appropriate

» complete a cumulative assessment of the
options within its preferred plan on the River
Thames

» consider the likely abstraction and discharge
permits that might be needed and how they would
impact the scheme

= consider how the scheme will interact with the
Mogden effluent in the tideway

+ consider how the scheme will operate in
combination with the Lower Thames Operating
Agreement

+ consider the implications to the operation of the
Thames-Lee Tunnel during construction

+ confirm how the scheme will be operated and
ensure that all of the assessments use consistent
utilisation assumptions

» consider whether the option has been scored
correctly in its options appraisal

E2274 Recommendation 2 - Follow customer Thank you for your response, we have updated chapter 8. In our draft WRMP we had Section 11, Section 8.E, Section 8.D,
expectations by setting an ambitious plan to already gone beyond our SELL, and by achieving a 15% reduction in our revised draft Section 8.H to 8.J, Section 10 and
reduce leakage to 15% of distribution input and WRMP we have now taken a greater step beyond this. Appendix M have been updated for
ensure leakage reduces in all zones - Our demand programme is now much greater, with a commitment to reduce leakage the revised draft WRMP19.

We challenge Thames Water to follow the wishes to 50% of the 2016/17 value, by 2050. Also, we have included further commitment to
of its customers to reduce leakage to 15% of reduce pcc, and will align with the industry average in 2045. We are investigating our

distribution input. Thames Water’s plan includes a capability to reduce this further and any support needed from other bodies.
reduction of leakage by 15% in the first 5 years of With an increased demand programme that delivers surplus in the 2020's, we have
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Response
ID

Stakeholder response

TW consideration of the stakeholder response

Changes made to the WRMP

If no changes, the
reasons why not

the plan, reducing leakage to 21.5% of distribution
input. We welcome Thames Water's plan to
reduce leakage, but we would like to see the
company reflect the views of its customers on
leakage in the longer term.

The company needs to update its supporting
documents as they currently show just a 9%
reduction by 2025. We expect the company’s
revised draft plan to include the company’s
leakage ambition throughout the plan, including
the implications for the company’s preferred
options and how the leakage will be allocated
across the company’s resource zones.

still included large supply options in the 2030's to deal with extreme drought and also
South East need for further resilience. This has moved the reservoir from 2043 in our
draft to 2037 in our revised draft.

So we will continue to reduce leakage against distribution input (DI) to 2050, moving
from 26% to 16%. This shows a commitment to reduce leakage and pcc to lower
levels whilst we continue to improve resilience for our customers and the wider South
East by constructing large supply options at the right time.

E2274

We are concerned that the company has not fully
considered the impacts of weather on its leakage
programme; the significance of cold weather can
be seen by the considerable disruption to supplies
recently caused by freeze-thaw. The company
should go further in showing what the minimum
level of leakage possible to achieve is, taking into
account conditions such as freeze thaw.
Considering this will mean the company has a
better understanding of whether its leakage
programme is appropriate and achievable. The
company should set out in its plan how it will
improve its leakage performance and consider
how historic performance has compared to its
targets.

The company is significantly behind where it
planned to be in reducing its leakage. Given its
recent leakage performance and the freeze-thaw
incident earlier this year, the company should set
out in its revised draft plan how it will achieve its
base year leakage.

The WRMP is designed to make the case for the long term planning of water
resources to meet future demands taking into account a number of other planning

the probability of freeze thaw events occurring simultaneously with a dry year in order
to determine whether such an event falls within or outside of the probabilities of
resilience hazards / trends considered and planned to within the WRMP. At this time
we feel this is outside of a 1 in 200 year event but our future analysis will confirm this.
Using average incremental cost (AIC) over 80 years our choice of demand options is
generally more cost effective than supply options, especially metering. As more work
is done the balance against options such as mains rehabilitation moves to supply
options. This has been taken into account within our modelling, alongside the clear
preference from customers and stakeholders to continue reducing leakage and
customer consumption.

We had previously achieved our leakage target for 10 years. Missing it in 2016/17
caused a larger knock on effect in 2017/18. Our annual average leakage position for
2017/18 was 719MI/d, against an Ofwat target of 619Ml/d. A full scale leakage
recovery plan has been deployed with revised targets communicated with Ofwat,
which returns us to an end of AMP6 2019/20 target of 606MI/d or better. This has
been achieved through an increased focus being placed on find & fix activity shown
below:

» Customer water meters — during installation of a customer meter, we can
immediately identify if there’s a leak. Our programme to install smart water meters is
the second largest in the world and will help protect future water supplies.

« Installing acoustic loggers - Acoustic loggers listen for the noise water makes as it
leaks from pipes. They help us to improve leak detection and find harder-to-locate
leaks. We've installed 17,200 loggers so far.

» More leak detection technicians - We now have more leak detection technicians
working for us than ever before. They use data to judge where leaks are occurring and
tell repair teams where to dig. As a result, we found more leaks in 2018/19 than the
previous year.

And beyond find & fix, additional leakage reduction activities are taking place to help

Section 11, Section 8.E, Section 8.D,
Section 8.H to 8.J and Appendix M
factors and uncertainty. In advance of WRMP24, work will be completed to investigate have been updated for the revised
draft WRMP19.
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Draft Water Resources Management Plan 2019

SoR Appendix Al: Response to Environment Agency representations
— October 2018

Response
ID

Stakeholder response

TW consideration of the stakeholder response

Changes made to the WRMP

If no changes, the
reasons why not

reach our target by 2019/20, including:

* Pressure management - We manage the water pressure within parts of our network
to reduce the likelihood of pipes bursting. This also reduces the amount of water lost
through existing leaks.

» Mains replacement - We have a long-term programme of replacing or repairing worn
pipes, and prioritise the ones which may cause disruption if they burst or leak.

» Accounting for all water used - We're continually trying to improve our estimate of
water used from our network. This activity focuses on stopping illegal use (for example
unlicensed standpipes and illegal connections), replacing faulty customer meters, and
ensuring all properties are registered on our billing system correctly.

« Other activities — making our network more resilient through surge management and
optimising our pumping strategies to put less stress on our network. Through our
innovation team we are always looking at new technologies and developments in
leakage detection which can improve our performance further.

All of the above provides an improved position for leakage moving into AMP7, where
we have committed to achieving a reduction of 15%, or 97Ml/d. Although this does go
well beyond the economic level of leakage, this commitment aligns to customer
preference to reduce leakage before supply options, and stakeholder expectation.
The achievement of the AMP6 target will provide a favourable position moving into
2020/2021, providing continued leakage reduction. Alongside this we will deliver
further pressure management, a commitment to reduce customer side leakage via the
use of new smart meters installed. We will be focusing on improving our
understanding of the network and achieving targeted find and fix that is sustainable
into the future. This work is called DMA Enhancement

As part of the WRMP approach we have included a level of uncertainty against the
benefit of each option, including leakage benefit. This is included in the overall
headroom and protects us against a level of underperformance. We have also
included a few smaller supply options to further protect our security of supply.

E2274

We recommend that in its revised draft plan that
the company:

+ is consistent throughout the plan regarding its
leakage proposals, including the implications for
the company’s preferred options and how the
leakage will be allocated across the company’s
resource zones.

+ does not allow leakage to rise across the
planning period

» considers how it can continue to better
understand its leakage programme and what it
can achieve

« sets out how it will achieve its planned base
year leakage figure given its current performance
+ consider whether the company can follow the
wishes of its customers to reduce leakage to 15%

Thank you for your response, we have updated chapter 8. In our draft WRMP we had Section 11, Section 8.E, Section 8.D,
already gone beyond our SELL, and by achieving a 15% reduction in our revised draft Section 8.H to 8.J, Section 10 and
Appendix M have been updated for

WRMP we have now taken a greater step beyond this.

Our demand programme is now much greater, with a commitment to reduce leakage
to 50% of the 2016/17 value, by 2050. Also, we have included further commitment to
reduce pcc, and will align with the industry average in 2045. We are investigating our
capability to reduce this further and any support needed from other bodies.

With an increased demand programme that delivers surplus in the 2020's, we have
still included large supply options in the 2030's to deal with extreme drought and also
South East need for further resilience. This has moved the reservoir from 2043 in our
draft to 2037 in our revised draft.

So we will continue to reduce leakage against distribution input (DI) to 2050, moving
from 26% to 16%. This shows a commitment to reduce leakage and pcc to lower
levels whilst we continue to improve resilience for our customers and the wider South
East by constructing large supply options at the right time.

the revised draft WRMP19.
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Draft Water Resources Management Plan 2019
SoR Appendix Al: Response to Environment Agency representations

— October 2018
Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not

of distribution input

E2274 Recommendation 3 - Include the latest population We have considered the draft London Plan as a scenario in our revised draft WRMP  Yes See new paragraph
and property forecasts of the Greater London to examine the potential impact of further additional growth. We have also undertaken about updates to local
Authority (GLA)’s London Plan - a new collection exercise for local plans, which was completed in August 2018, and plans since 2017.
Thames Water’s population and property forecasts although it cannot be used in the development of our preferred programme it has been Section 3 paragraphs
are based on Local Authority plans, in line with the used to undertake sensitivity tests for our WRZs. 3.108 to 3.130 and
Water Resources Planning Guidelines. However, Figures 3-9 to 3-19
since submission to Defra, the Greater London
Authority’s London Plan has been published. The and section 3
property figures have been revised upwards and paragraphs 3.216 -
could result in an additional 204,000 properties by 3.219 and figure 3-42
2029/30 in the London resource zone. If these for demand forecast
changes were included it would be likely to affect impacts

the company’s demand forecasts and
consequently the company may have
underestimated future demand.

We recommend the company updates the plan
with the latest Local Authority plan figures and
considers the implications for the company’s
population and demand forecasts.

E2274 Recommendation 4 - Fully consider transfersto ~ Refer to Thames Water's response to the Environment Agency's Recommendation 4. Refer to Thames Water's response
and from neighbouring water companies - to the Environment Agency's
Thames Water has a pivotal role to provide water Thames Water has considered their neighbours' potential requirements many of which Recommendation 4.
to other companies. We expect Thames Water to retained a large degree of uncertainty at the time the draft WRMP was published. The

consider new strategic resources as shared WRMP19 is central to the transfers identified within the South East as outputs from Updated option details for Severn
resources rather than promote on an individual the WRSE and also a key contributor to plans developed by United Utilities Water, Thames and Affinity Water

basis. Severn Trent Water and Welsh Water. Discussions surrounding potential raw water Transfers in the revised draft text
Thames Water should confirm with its transfers which have been provided to Thames as options have continued between within Section 7: Appraisal of Water
neighbouring water companies the quantity and  the draft and revised draft plan. The option details, including those of the Severn Resource Options / Section 11 :
timing of proposed transfers, as its plan is Thames transfer and the timings associated with Affinity Water's transfers within their Preferred Programme

sensitive to these changes. For example, Affinity  preferred and alternative plans, have been revised over this time. Following

Water may require water sooner than the current clarifications received, the revised options have been assessed on a consistent basis
Thames Water plan. Affinity Water is consulting on with internal options, as set out by Mott MacDonald in the Fine Screening Report July
two plans. One of these plans requires a supply ~ 2018. Thames Water expects to play an increasingly pivotal role in ensuring water
from Thames Water in 2039, which is dependent companies in South East England have sufficient and secure water supplies.

on the Upper Thames Reservoir. This is six years

earlier than when the reservoir is required in We will continue to undertake work to examine the feasibility of the Severn Thames
Thames Water’s plan. Transfer and are fully committed to understanding its potential viability in order to
United Utilities includes a large transfer to Thames determine whether it provides a replacement strategic supply scheme for the WRSE
Water as part of an alternative plan. Thames region if promotion of the South East Strategic Reservoir was to prove unsuccessful.

Water makes reference to this transfer, but does  Furthermore, there is potential for the transfer to support the strategic nature of the
not include it as a preferred option and states that reservoir in supplying water to the South East if future demand was to increase

it will continue to work with United Utilities, Severn beyond current forecast levels envisaged by the WRSE companies.

Trent Water, Natural Resources Wales and
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Draft Water Resources Management Plan 2019

SoR Appendix Al: Response to Environment Agency representations

— October 2018

Response

D Stakeholder response

TW consideration of the stakeholder response

Changes made to the WRMP

If no changes, the
reasons why not

ourselves on the feasibility of this scheme. The
company should continue to work with other water
companies to explore the feasibility of new
transfers.

We recommend the company:

+ considers the implications of Affinity Water’s
preferred and alternative plan

» works with other water companies in the South
East to develop options as a shared resource

+ ensures that the company’s transfers are
consistent with other companies’ transfers

« continues to work with United Utilities, Severn
Trent Water, Natural Resources Wales and the
Environment Agency to consider the feasibility of a
potential strategic transfer for its next plan

E2274 Recommendation 5 - Ensure that the company’s
current operations do not harm the environment
by demonstrating there will be no deterioration (as
outlined by the Water Framework Directive) and
includes sustainability reductions in its baseline -
The company’s draft WRMP does not provide an
assessment of its Water Framework Directive ‘no
deterioration’ investigations, although it does
provide a figure for scenario testing and the
potential sustainability reductions which may result
at a resource zone level. We therefore do not
know the results of the individual investigations.
Without this information we cannot assess if the
company is adequately avoiding potential
deterioration of the environment.

The company must consider whether its current
abstractions have the potential to cause
deterioration as a result of growth, as there is a
potential risk to the environment and/or security of
supplies if the company has not adequately
assessed the risk. This includes strategic
schemes, such as the West Berkshire
Groundwater Scheme, which provides deployable
output to its London and Kennet zones.

There are a number of no deterioration investigations included in WINEP 3 for
assessment, however the investigations are an AMP 7 requirement to be completed
by March 2022. Therefore the results of the investigations are not yet known. For this
reason, two scenarios have been included in the WRMP to understand and test the
resource impact that the outcomes of 'no deterioration' sustainability reductions could
have. The first scenario examines a full licence reduction at all sources highlighted in
WINEP 3 to recent actual abstraction rates. The second scenario considers a smaller
sustainability reduction based on a more likely assessment of environmental impacts.
The West Berkshire Groundwater Scheme (WBGWS) is currently an EA licensed
source. Our current understanding of no deterioration is that it is assessed in relation
to a sustained increase in abstraction, for example to manage population growth.
WBGWS is a strategic scheme and is not a baseload source, therefore will not be
linked with a sustained increases in abstraction but will instead will be used during
periods of drought in line with the operating agreement. There are no proposals to
change the companies levels of service and therefore the predicted frequency of use
for WBGWS has not changed. It should also be noted that a significant proportion of
abstraction from WBGWS is from the confined aquifer. Despite there being no WINEP
requirement to investigate the impacts from WBGWS we have run a scenario to
understand the impacts on water resources of losing part of WBGWS output.

Section 4 has been updated to
include details of the confirmed
WINEP3 sustainability reductions
included in our baseline supply
forecast. Section 10 provides details
of the WINEP3 scenario testing.

E2274 The company has not included any of the
sustainability changes identified in the second
publication of the Water Industry National
Environment Programme (WINEP) in the baseline

supply forecast, although it has considered them

Refer to Thames Water's response to the Environment Agency's Recommendation
5.3.

TW did not include sustainability changes in the baseline in the draft WRMP as the
NEP guidance requiring sustainability reductions was not received from the

Refer to Thames Water's response
to the Environment Agency's
Recommendation 5.3

Completed in revised draft DO
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SoR Appendix Al: Response to Environment Agency representations

— October 2018

Response

D Stakeholder response

TW consideration of the stakeholder response

If no changes, the

Changes made to the WRMP
reasons why not

as a scenario. The company agreed this approach
with us prior to the draft plan submission. The
company should include the appropriate WINEP
sustainability changes in its baseline supply
demand balance for its revised draft plan to
ensure that it is adequately protecting the
environment. According to the company, a
scenario using a central estimate of the second
WINEP would bring forward the reservoir slightly
to 2041, along with Deephams reuse in 2030.
However this scenario does not include the
company’s increased leakage ambition, and
furthermore the sustainability reductions will need
to be revised following the release of the third
WINEP in March 2018. The company’s revised
plan should set out its preferred plan, including
both its revised leakage reduction and the
appropriate sustainability reductions.

Environment Agency in time for these to be included in the baseline.

TW has included sustainability reductions for the sources required to be reduced as
outlined in WINEP3 — 29 March 2018 in the baseline of its revised draft WRMP. This
sets out the requirement for SRs at Hawridge and Bexley. These have been coded
amber (likely) and so must be included in the baseline.

WRMP19 baseline detailed in
Section 4 and Appendix I. There are
no DO reductions associated with
River Lee included.

E2274 We recommend the company:
+ provides details of its no deterioration
investigations for each source and the impact on it
deployable output
* includes the sustainability reductions as a result
of the WINEP in the baseline of its plan to
understand impact on supply-demand balance
+ considers what measures it will take in the
meantime to ensure that no deterioration occurs
from its current operations

At the draft WRMP19, we agreed with the Environment Agency not to include any
WEFD sustainability reductions in the baseline as the information available at the time
was too uncertain. Now that we have received the WINEP3 programme, the revised
draft WRMP now includes the ""confirmed™ sustainability reductions in the baseline
supply forecast. As described above, we have also carried out scenario testing of the
potential effects of future sustainability reductions that may arise following completion
of the 'no deterioration' investigations. We have summarised these scenarios in the
revised draft WRMP

While the WINEP3 measures are being carried out, we will continue to work with the
Environment Agency to monitor the effects of our actual abstractions on the water
environment, taking account of WFD water body status assessments for those water
bodies that may be affected by our abstractions. As the WINEP3 investigations are
completed, we will discuss the findings with the Environment Agency.

Section 4 has been updated to
include details of the confirmed
WINEP3 sustainability reductions
included in our baseline supply
forecast. Section 10 provides details
of the WINEP3 scenario testing.

E2274 Recommendation 6 - Ensure the company’s
proposed options do not cause Water Framework
Directive deterioration -

There are a number of options in its preferred plan
where the company does not seem to have fully
addressed the risk of deterioration. For example,
we are concerned about the risk of deterioration
from the Ashton Keynes borehole and the transfer
to South East Water, which are selected in 2059
and 2045 respectively. It is not clear if the latter
would necessitate increased abstraction from
existing sources in the Kennet resource zone. If it

The Ashton Keynes groundwater option WFD Compliance Assesment has been
updated taking account of these comments to reflect uncertainties as to the potential
effects on surface water features. The Ashton Keynes groundwater scheme is no
longer selected for the preferred programme for the revised draft WRMP19. The
options for the preferred programme Kennett Water Resource Zone to maintain the
supply-demand balance in the zone and support additional exports to South East
Water are the East Woodhay and Mortimer groundwater schemes which are
confirmed as having no risk of WFD status deterioration.

The revised draft WRMP19 WFD
Assessment report has been
updated to include WFD Compliance
Assessments for these source
options.
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SoR Appendix Al: Response to Environment Agency representations

— October 2018
Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not

did then this option might present a deterioration
risk and possible risk of environmental impacts to
designated sites in the River Kennet.

E2274 We have also identified a number of areas where The potential for cumulative effects on WFD compliance in respect of the River The revised draft WRMP19 WFD
the company has not fully assessed the Thames has been included as part of the WFD compliance assessment report. WFD Assessment report has been
deterioration risk, in particular the potential compliance assessments of inter-zonal and inter-company transfers have been added updated to include WFD Compliance
cumulative impacts of new options on the River  to the WFD assessment report. The revised draft WRMP19 WFD assessments Assessments for these transfer
Thames. The company has also not considered  conclude no risks of the plan to WFD status deterioration subject to the application of options and the cumulative effects
Water Framework Directive impacts of increased relevant mitigation measures for some schemes, as noted in the updated WFD assessment section for the relevant
abstractions to support inter-zonal transfers. Assessment Report. River Thames water bodies has
We recommend the company: been updated to confirm no WFD
» ensures that its plan does not cause Water status deterioration risks.

Framework Directive deterioration from its future
abstractions and transfers, including strategic

schemes
+ assesses the cumulative impact of its preferred
options

E2274 Recommendation 7 - Ensure that its future Refer to Thames Water's response to the Environment Agency's Recommendation 5.2 Refer to Thames Water's response
supplies are secure from the West Berkshire and Recommendation 7.1 to the Environment Agency's
Groundwater Scheme and clarify the scheme’s Recommendation 5.2 and
current contribution to deployable output - The London WRZ relies on the introduction of strategic water resource schemes, Recommendation 7.1
The West Berkshire Groundwater scheme including the WBGWS, which increases London’s supply capability helping to off-set
contributes to the deployable output of the London the depletion of surface water resources during drought. The WBGWS is triggered by Stated WBGWS DO benefit (not
resource zone and Kennet Valley resource zone, London reservoir storage drawing down to the Level 2 control curve on the Lower yield as per Drought Plan) to London
however, the assumptions it has made around its Thames Control Diagram (LTCD). The yield benefit of the West Berkshire and Kennet Valley and assumptions
contribution are unclear as the company does not Groundwater Scheme (WBGWS) is stated as 126 to 67 Ml/d within Table C of the and commented on WFD
provide a value for the deployable output of this ~ Drought Plan, revised following consultation, and the Deployable Output (DO) of the  deterioration in Appendix
scheme. scheme has been assessed using Thames Water's WARMS2 for London as +74 Ml/d |.Information on WBGWS DO
During pre-consultation discussions we advised  which is built into the baseline London WRZ DYAA DO figure (see Appendix | for contribution to the Fobney and
the company that the West Berkshire additional information on the methodology used to assess the London DOs) . During a therefore Kennet Valley WRZ DYAA
Groundwater scheme is part of a national review drought, asbtraction from the Chalk aquifer by the WBGWS also contributes to flows in and DYCP DO already included in
of our water resources assets, and may not be the River Kennet and therefore 43 MI/d is built into the Fobney WTW DO and Appendix | so has not been added.
maintained beyond the end of its asset life in therefore the Kennet Valley WRZ DYAA and DYCP DO figures (see Appendix | for WBGWS ‘what-if' scenario included
2031. The company’s plan does not consider what additional information on the methodology used to assess the Fobney and Kennet in EBSD modelling - losing the DO
impact the potential decommissioning will have Valley DOs). benefit in London and Kennet Valley
and how the company will manage this change. in 2031 - as detailed in Section 4,

We also have concerns that this scheme poses a If Levels of Service (LoS) remains constant then the frequency of WBGWS use will not Appenidx | and Section 10.
risk of Water Framework Directive deterioration.  change when the historical weather sequence is considered. Consequently, there
should be no deterioration of WFD status as a result of growth.

Thames Water will await the EA's national review of their environmental augmentation
schemes, to be completed by March 2019, which will consider their longer term
availability, including the West Berkshire Groundwater Scheme. This will be followed
up by discussion of the scheme ownership and operation beyond 2031. To assess the
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
potential future water supply impact for the London and Kennet Valley WRZs, the
West Berkshire Groundwater Scheme has been included within the EBSD model as a
‘what-if' scenario; the DO benefit included within the London (74 Ml/d DYAA) and
Kennet Valley ( 43 Ml/d DYAA and DYCP Water Resource Zones will be deducted
from the EBSD baseline from 2031 onwards.
E2274 The West Berkshire Groundwater scheme Refer to Thames Water's response to the Environment Agency's Recommendation 5.2 Refer to Thames Water's response

provides significant deployable output to London
and Kennet Valley resource zone and therefore
there is a risk to supplies if the company does not
consider the future of this scheme and/or the
deployable output is incorrect.

We recommend the company:

+ states the deployable output contribution of the
scheme to the London and Kennet Valley
resource zones, and the assumptions that this is
based on

* acknowledges the Environment Agency’s
review of the West Berkshire Groundwater
scheme in its plan

» sets out how it plans to manage the scheme
beyond 2031 and/or appraise any alternatives

and Recommendation 7.1

The London WRZ relies on the introduction of strategic water resource schemes,
including the WBGWS, which increases London’s supply capability helping to off-set
the depletion of surface water resources during drought. The WBGWS is triggered by
London reservoir storage drawing down to the Level 2 control curve on the Lower
Thames Control Diagram (LTCD). The yield benefit of the West Berkshire
Groundwater Scheme (WBGWS) is stated as 126 to 67 MI/d within Table C of the
Drought Plan, revised following consultation, and the Deployable Output (DO) of the
scheme has been assessed using Thames Water's WARMS2 for London as +74 Ml/d
which is built into the baseline London WRZ DYAA DO figure (see Appendix | for
additional information on the methodology used to assess the London DOs) . During a
drought, asbtraction from the Chalk aquifer by the WBGWS also contributes to flows in
the River Kennet and therefore 43 Ml/d is built into the Fobney WTW DO and
therefore the Kennet Valley WRZ DYAA and DYCP DO figures (see Appendix | for
additional information on the methodology used to assess the Fobney and Kennet
Valley DOs).

to the Environment Agency's
Recommendation 5.2 and
Recommendation 7.1

Stated WBGWS DO benefit (not
yield as per Drought Plan) to London
and Kennet Valley and assumptions
and commented on WFD
deterioration in Appendix
I.Information on WBGWS DO
contribution to the Fobney and
therefore Kennet Valley WRZ DYAA
and DYCP DO already included in
Appendix | so has not been added.
WBGWS ‘what-if' scenario included
in EBSD modelling - losing the DO
benefit in London and Kennet Valley
in 2031 - as detailed in Section 4,

If Levels of Service (LoS) remains constant then the frequency of WBGWS use will not Appenidx | and Section 10.

change when the historical weather sequence is considered. Consequently, there
should be no deterioration of WFD status as a result of growth.

Thames Water will await the EA's national review of their environmental augmentation
schemes, to be completed by March 2019, which will consider their longer term
availability, including the West Berkshire Groundwater Scheme. This will be followed
up by discussion of the scheme ownership and operation beyond 2031. To assess the
potential future water supply impact for the London and Kennet Valley WRZs, the
West Berkshire Groundwater Scheme has been included within the EBSD model as a
‘what-if' scenario; the DO benefit included within the London (74 Ml/d DYAA) and
Kennet Valley ( 43 Ml/d DYAA and DYCP Water Resource Zones will be deducted
from the EBSD baseline from 2031 onwards.

E2274

Recommendation 8 - Ensure its plan is legally
compliant by adhering to the WRMP Directions -
« Direction 3(b) Describe the annual average risk
of all restrictions as a percentage, and how they
change through the planning period

Refer to Thames Water's response to the Environment Agency's Recommendation
8.1.

Thames Water's annual average risk of all restrictions as a percentage, and how they
change through the planning period are described in the table below. The

Thames Water to add annual
average risk of all restrictions as a
percentage table to Appendix I.
Thames Water have made this
change to ensure that we comply

Repeat of 830

16



Draft Water Resources Management Plan 2019
SoR Appendix Al: Response to Environment Agency representations

— October 2018
Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
The company has not stated the average annual assumptions made to determine the annual average risk of all restrictions are with the WRMP Direction.

risk that it may need to impose temporary water  described under EA Recommendation 8.2.
use restrictions and ordinary drought orders as a
percentage as required by Direction 3(b). It has
expressed a percentage risk for emergency
drought orders. The company has not provided a
description of how the annual average risk of all
restrictions changes through its planning period.
The company must provide its estimate of the
planned annual risk for (i) temporary water use
restrictions; (ii) ordinary drought orders; and (iii)
emergency drought orders and how this risk
changes across its planning period to meet
Direction 3(b).

E2274

- Direction 3(c) Describe the assumptions it has  Refer to Thames Water's response to the Environment Agency's Recommendation 8.2 Thames Water to add annual

made to determine the annual average risk of all average risk of all restrictions as a
restrictions - Level of Service for demand restrictions (TUBS and NEUs) and drought permits are  percentage assumptions text to
The company has not provided the annual stated in Thames Water's Drought Plan and WRMP (Appendix |) as a frequency of Appendix |. Thames Water have
average risk for temporary use restrictions and occurrence which is fixed through every year of the planning horizon as agreed with made this change to ensure that we
ordinary drought orders. It has therefore not customers through stakeholder engagement. comply with the WRMP Direction.
provided the assumptions used to estimate the

annual average risk of imposing all levels of Atkins has analysed IRAS results for L2 and 3 to assess the difference when the

restrictions as required by Direction 3(c). demand on the London reservoirs is reduced from 2305 down to 2165 Ml/d (reflecting

The company must set out the assumptions used the 140MI/d DO improvement to get to 1 in 200 year resilience) under the stochastic

to estimate the planned annual risk for its planning data to see which years fail and to determine the return period of failures. Thames

period of (i) temporary water use restrictions; (i)  Water has also completed this analysis within WARMS?2 reducing the demand from

ordinary drought orders; and (iii) emergency 2305 down to 2165 MI/d under the historic data, analysing the results for L2 and 3 to

drought orders under Direction 3(b). see which years fail and to determine the return period of failures. The results from
this analysis provide the frequency of occurrence, annual average risk, of restrictions
under the historic data and the change under the stochastic 1 in 200 data as
presented under EA Recommendation 8.1.

This analysis shows that for Thames Water planning to a 1 in 100 level of drought
resilience, before the step up to 1 in 200 after 2030, the annual risk of Level 2 and 3
restrictions is lower than that stated in the Level of Service as agreed with customers,
this is lowered further when resilience steps up to 1 in 200 in 2030. The annual risk of
Level 4 restrictions is in line with the company's stated level of drought resilience and
it is maintaining this level of supply security that is the driver for investment in the
WRMP.

Thames Water aims to maintain Level of Service, in terms of restrictions on
customers, through the planning horizon whilst reducing the frequency of occurrence
of environmentally damaging drought permits which this analysis supports.
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Response Stakeholder response TW consideration of the stakeholder response Changes made to the WRMP If no changes, the
ID reasons why not
E2274 - Direction 3(d) Describe the emission of Section 11: Preferred Plan, subsection K, Greenhouse gas emissions and carbon Section 11: Preferred Plan has been
greenhouse gases likely to arise as a result of accounting has been updated in the revised draft plan and information in the updated and re-written in the revised
each measure in its plan - associated tables and diagrams revised. draft WRMP19, together with
The company has provided an estimation of supporting WRMP tables in
carbon emissions for its baseline and final plan Appendix A.

scenarios, however it has not described the
greenhouse gas emissions that will occur as a
result of each option required to maintain its
supply demand balance, or stated where else this
information is available, as required by Direction
3(d).

The company must include an assessment of the
greenhouse gas emissions from both its current
operations and each of its preferred options to
meet Direction 3(d).

E2274 - Direction 3(e)(i) Describe the assumptions made We have considered the impact of climate change on the outputs of our proposed No No change required
regarding the implications of climate change, supply options. For the majority of the options, such as Indirect Potable Reuse at
including in relation to the impact on each of its Deephams and a reservoir at Abingdon, there is no impact from climate change on
supply and demand measures - their deployable outputs. The only significant exception is for the Severn Thames
The company has provided an estimation of the  Transfer options, where the assessed impacts of climate change are accounted for in
impacts of climate change on its future demand the deployable outputs used in programme appraisal. Further details regarding the
and supply forecasts. However, it has not impact of climate change on the Severn Thames Transfer options is available in
described the impacts of climate change on each Appendix R. For our smaller groundwater options, including managed aquifer
of its options in the final planning scenario. This is recharge, climate change impact has been assessed as being negligible to
required by Direction 3(e)(i). minimal. For all of the options included in our preferred plan, any remaining
The company must include an assessment of the uncertainty is captured in the uncertainty being considered at a programme level.
impacts of climate change on each of its
measures in the final planning scenario to meet
Direction 3(e)(i).

E2274 - Direction 3(f) Describe its metering programme, In the revised draft WRMP19, we have detailed the components of cost to install Section 11.B to Section 11. G,
including costs, approach, implementation and meters and considerations required for the implementation of our metering programme Section 8.D, Section 8.H, Appendix
timing of the programme - in Section 8. Section 8.D details the components which contribute to the cost of each N: Metering have been updated for
The company has included compulsory metering meter installation and the additional costs to implement our smart network (i.e. fixed  the revised draft WRMP19.
and optant metering as part of its preferred network infrastructure) and monitor our data (i.e. Smart Metering Operations Centre,
programme. However, details of the planned SMOC). Section 8.H summarises the delivery constraints to the implemetation of our
implementation of this strategy have not been metering programme and Section 8.1 provides detail regarding the implementation of

provided. The costs of installing and operating our metering programme based on lessons and improvements made in AMP6.

these meters has also not been provided. Thisis Further detail regading the number, type and timing of the rollout of our metering
required by Direction 3(f). programme is provided in Section 11.B to Section 11.G. Detail regarding the rollout of
The company must include details of its selected our programme approach to metering and the approach take to our customer's journey
metering strategy, including how it will implement are provided in Appendix N: Metering.

compulsory metering across its area, and also the

costs of installing and operating the meters in its

metering programme to meet Direction 3(f).
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E2274 - Direction 3 (h) Describe its assessment of the ~ Our supply area has been designated as an area of serious water stress and Section 8.D, Appendix N: Metering,
cost-effectiveness of domestic metering types - consequently, we have considered compulsory metering as our demand management Table 5 of the EA tables have been
The company has selected compulsory metering  option (Section 8.D). In the revised draft WRMP19, we have provided a comparison  updated for the revised draft
as part of its preferred programme, alongside a of the metering delivery methods between WRMP14 and WRMP19 (Appendix N: WRMP19.
continuation of optant metering. However, the Metering). That is, we have moved from a work stream/funding stream approach to
company has not provided an individual metering in WRMP14 to a programme approach in WRMP19 to ensure that smart
assessment of the cost-effectiveness of each of ~ metering is viewed as a key strategic driver for our customers. It is critical that the
the metering options, including compulsory, outputs from the programme (improved data accuracy, visibility of our network, value
selective, change of occupier and optant to allow a generation from fair and accurate billing, etc.) are integrated into the way we operate
comparison of each metering type. This is as a business. The variation in costs and benefits between different property types,
required by Direction 3(h). meter types and programme delivery workstreams is published in Table 5 of the EA

The company must provide an assessment of the tables.
cost-effectiveness of each type of metering to
meet Direction 3(h).

E2274

Improvement 1 - Ensure that the option to The Merton groundwater source was test pumped in 2012 to confirm yield and water  Clarification of option in WRMP.
recommission its Merton groundwater source is  quality. Based on this, the Merton recommissioning option includes an upgrade to the
feasible - WTW, which will address the water quality issues that lead to the source being out of
Thames Water has selected the option to service.

recommission its Merton groundwater source early

in the planning period (2021-2023). However, this

source has been out of operation since 2006 due

to water quality issues. The scheme provides 2.3

MI/d to the London resource zone.

We suggest the company provides reassurance

that water quality issues are not an issue to the

feasibility of this scheme, addresses these issues

or considers alternatives.

E2274

Improvement 2 - Demonstrate the company is Refer to Thames Water's response to the Environment Agency's Improvement 2 Refer to Thames Water's response
resilient to a full range of droughts, including its to the Environment Agency's
design drought - Improvement 2

From the information that the company has

provided in its plan, we are not clear what the

characteristics of the drought events that the

company’s plan is based on are. In its London

zone, the company has not demonstrated that its

simplified supply model that it uses to select

stochastic droughts adequately represents its

existing system model. In its other resource

zones, it is not clear how the company has

calculated its design event. If the company’s

design drought is not appropriate it could affect

how resilient the company is.

The company has also been inconsistent in how it

has considered the resilience of its possible

Refer to Thames
Water's response to
the Environment
Agency's Improvement
2
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strategic schemes, with only some strategic
options being assessed for resilience.

We suggest the company provides sufficient
information to demonstrate that the simplified
model is appropriate and adequately captures the
risk of a 1 in 200 drought, provides the
characteristics of its design droughts,
demonstrates how it estimates deployable output
for the Thames Valley resource zones in 1 in 200
drought events and undertakes a resilience
assessment for all its strategic options.

There are number of improvements Thames
Water could make to its assessment of drought
scenarios which are provided in Table 10 of the
water resources management planning tables.
These improvements would better demonstrate
that the company is resilient to a range of
droughts. In particular, the company should
provide details of the yields of the options it plans
to utilise in a drought, whether the range of
duration of droughts considered is appropriate and
its assumptions around demand.

E2274

Improvement 3 - Assess non-drought resilience -
While the company has assessed its options to a
range of resilience hazards, it has not assessed
the non-drought resilience of its existing
operations to hazards such as flooding and
freeze-thaw. The assessment of non-drought
resilience is important so it can understand its
resilience and ensure it is planning appropriately.
The company has recently experienced significant
freeze-thaw related water shortages, which
substantiates how important this assessment is.
We would expect a company to test its plan using
a peak demand scenario.

We suggest that the company considers whether
any non-drought risks could affect its water supply
resilience and provides an explicit assessment of
any issues in the final plan, and any further work
that it should undertake to assess the risk. This
should include how the company plans to manage
this risk through the identification and selection of
appropriate options.

The recent (March 2018) freeze thaw event resulted from network infrastructure, Section 10 has been updated to
rather than water resource availability, issues. The resilience of Thames Water's water include detailed performance stress
resources infrastructure to freeze thaw, as well as other factors eg. flooding, is testing of the investment programme
addressed through its resilience plans within its PR19 Business Plan. Continued against a wide variety of uncertain
investment in the network through AMP7 will improve resilience to such non-drought  futures.

hazards in the future.

The WRMP is designed to make the case for the long term planning of water
resources to meet future demands taking into account a number of other planning
factors and uncertainty. In advance of WRMP24 work will be completed to investigate
the probability of freeze thaw events occurring simultaneously with a dry year in order
to determine whether such an event falls within or outside of the probabilities of
resilience hazards / trends considered and planned to within the WRMP. At this time
we feel this is outside of a 1 in 200 year event but our future analysis will confirm this.

Section 10 includes a detailed explanation of the performance testing that we have
undertaken of our preferred plan to ensure that it provides a robust and resilient
solution to the planning problem. This includes testing the plan against a wide variety
of uncertain futures (adaptive planning) as well as allowing for headroom to address
the potential uncertainty in demand management savings. A number of contigency
options (groundwater schemes) have been included in the preferred plan as
headroom.
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E2274 Improvement 4 - Ensure the calculation of Refer to Thames Water's response to the Environment Agency's Improvement 4.1 and Refer to Thames Water's response  Refer to Thames
deployable output is robust - Improvement 4.2 to the Environment Agency's Water's response to
The company should provide assurance that its Improvement 4.1 and Improvement the Environment
deployable output assessments and the 4.2 Agency's Improvement
assumptions it has used for zones with mixed 4.1 and Improvement
source types are robust. In particular, the 4.2

company has not explained how it has assessed
the deployable output for its Fobney and Shalford
surface water sources in conjunction with
groundwater sources. By not considering the
schemes conjunctively, the company may under
or over-estimate deployable output.

The company should consider developing full
conjunctive use water resources system models
for the next round of water resources planning for
its Kennet and Guildford resource zones. It should
also consider improving its model for Swindon and
Oxfordshire zone so that all sources in the zone
are included in the modelling.

E2274 Improvement 5 - Improve the company’s outage  Refer to Thames Water's response to the Environment Agency's Improvement 5 Refer to Thames Water's response  Refer to Thames
assessment and consider whether there are to the Environment Agency's Water's response to
actions the company could take to reduce outage - Improvement 5 the Environment
The company should describe how it has Agency's Improvement
calculated its outage assessment as there is a risk 5

to the supply-demand balance if the outage
allowance is not representative. For example the
company has not explained why the annual
average and critical period outage levels are the
same, or considered how it could reduce outage,
despite a 50% increase in outage allowance in
some resource zones since the last plan.

The company also includes a number of long-
duration outage events in its assessment, which is
not best practice. This could be leading to an over-
estimation of outage. The company should explain
why these sources are not back in supply and its
plan for addressing the outage, or consider
reducing deployable output. The company should
also provide further information on how it has
considered outage that occurs outside critical
months and years.

We suggest the company fully explains its outage
assessment, considers revising some parts of the
assessment and considers options to reduce
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outage.
E2274 Improvement 6 - Improve the transparency of the Section 10 includes a detailed explanation of the programme appraisal process and  Section 10 of the revised draft

company’s programme appraisal, including how it
assessed costs -

The company has used an advanced decision
making technique for its economic modelling to
select its preferred options. As part of this, the
company has optimised its portfolios of options on
a number of different metrics, including cost,
environmental benefits and resilience. The relative
significance of these metric scores is unclear and
therefore it is difficult for stakeholders to
understand the relative performance of portfolios
against each other. It is also unclear how these
portfolios have been selected.

There have also been a number of substantial
changes in the costs of options between the
company’s previous plan and the draft plan. While

it is understandable that the company has updated

its cost estimates, it is important to explain why
the costs have changed to be transparent and
auditable as cost is a key factor in the selection of
options. For example, the Upper Thames
Reservoir has decreased in cost, whereas other
schemes have gone up in cost.

To provide assurance to its customers that its
decisions are fair and best value, the company
should explain why the costs have changed and
explain how the metrics have influenced the plan.

performance testing that we have undertaken of our preferred plan to ensure that it
provides a robust and resilient solution to the planning problem. This includes testing
the plan against a wide variety of uncertain futures (adaptive planning scenarios
related to changing demand, resource availability and regional water requirements of
other WRSE companies), 'What-if' scenarios as well as allowing for headroom to
address the potential uncertainty in demand management savings. Further detail is
presented in supporting appendices W and X.

A detailed explanation of how the costs for each supply option have been developed,
and the factors accounting for any changes in costs during the ongoing development
of the individual options over the four years is given in Appendix | of the Statement of
Response and revised draft WRMP19.

WRMP19 has been re-written to
address the comments that have
been raised. A detailed explanation
of the development of the costs and
any changes that have occurred over
time is given in Appendix | of the
Statement of Response and revised
draft WRMP19.

E2274 Improvement 7 - Publish an improved Strategic
Environmental Assessment that links clearly with
the WRMP showing the environment is protected,
including its monitoring plan and mitigation of
impacts -

The Strategic Environmental Assessment fails to
ensure that the environment is fully protected. An
updated Strategic Environmental Assessment
should be published that clearly links new
schemes in water resources management plan
with detailed mitigation and monitoring plans. It
should also measure deterioration of Water
Framework Directive status at all sites.

We have also identified inconsistencies in the way
that the company has considered individual

The mitigation and monitoring plans have been revised as appropriate for a strategic
level of assessment, noting that the monitoring and mitigation section of the SEA
Environmental Report covers the WRMP as a whole. Details of the mitigation
measures relevant to the option elements have been set out in a new Appendix
(Appendix 1) of the SEA Environmental Report. The SEA has been updated to address
the options included in the Preferred Programme of the revised draft WRMP19.
Interactions with other plans were addressed in the SEA Environmental Report and
have been updated in light of the revised draft WRMP19.

The SEA Environmental Report covered all of the options included in the draft
WRMP19 and set out assessments for all of the option elements included in the
Feasible Options list. A review of the option element and option matrices has been
undertaken and there is considered to be a consistent approach adopted on how
option elements and options have been assessed. The option assessments draw on
the individual option element assessments and consider the impact of the elements

Additional text provided in ER to
refer to the objectives of high level
environmental protection in line with
the SEA Directive. Mitigation and
monitoring plans have been revised
as appropriate for strategic level of
assessment with a new Appendix |
added to the updated revised draft
WRMP19 SEA Environmental
Report. The SEA Environmental
Report has been updated to reflect
the options included in the revised
draft WRMP19. We have also
confirmed the need to investigate
protected species through site
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elements of an option compared to how it has acting in an integrated fashion during construction and operational phases. specific surveys as part of detailed

considered the option as a whole. The company

should resolve or explain any inconsistencies. The With regard to consideration of protected species, we have discussed with Natural
company should also ensure that the Strategic England and agreed that it is difficult to make a meaningful assessment of protected
Environmental Assessment covers all options. species at the strategic level of an SEA. Such assessment relies on detailed, site
We suggest that the company provides further specific surveys to confirm the presence (and abundance) or absence of any
evidence to demonstrate that it has adequately protected species and to inform the subsequent impact assessmentn that will be
considered the interactions of its plan with other  undertaken for any option taken forward for development i.e. for project level

plans, and has appropriately considered protected applications for environmental and planning permissions.

species.

design of options.

E2274 Improvement 8 - Ensure that the company’s Comments are noted and the nitrate risk identified as part of the updated SEA and The revised draft WRMP19 SEA
proposed aquifer storage and recovery scheme at WFD report assessments for this option. As part of the detailed design of this option, Environmental Report and WFD
Addington does not impact the environment - we will carry out site-specific nitrate monitoring (and for other relevant water quality Report have been updated to include
The company has proposed an aquifer storage parameters) to investigate this risk in detail. the ntirate risks.
and recover scheme at Addington, coming online
in 2060. There are known risks from nitrates at
this site which are due to be investigated in the
next 5 years. The company should ensure this
option has fully considered the permits needed
and that the risk from nitrates has been
appropriately considered.

E2274 Improvement 9 - Confirm details of Moulsford Replacement supply following sustainability reduction at Childrey Warren will require  Identify dependency of the Moulsford
groundwater option and interaction with Childrey  an increase in abstraction at Gatehampton, particularly under peak demand option on the WFD No Deterioration
Warren sustainability reduction - conditions, but the water would be used up catchment and subsequently returned to  impact of Childrey Warren
The company states in its plan that the Moulsford the river, and so such non-consumptive use would not have a significant impact on sustainability reduction in AMP6, and
option consists of a transfer of the Childrey water resources. Any potential WFD No Deterioration risk at existing sources will be  the need to review in WRMP24 the
Warren licence which is to be closed shortly due investigated, with the feasibility of the Moulsford option being reassessed for timing and impact of any future
to sustainability reductions. However, the timing WRMP24 . delivery of the Moulsford option.
of the Moulsford option is many decades after it is
needed to replace the closure of Childrey Warren. Update programme appraisal to
There is concern that licence headroom from reflect time limited nature of the
elsewhere (Cleave / Gatehampton) may be used option.
to replace Childrey Warren, which is not included
in the plan and therefore might cause a Water
Framework Directive deterioration. The company
should confirm its plans to deliver the Childrey
Warren sustainability reduction.

E2274 Improvement 10 - Ensure that the uncertainty Refer to Thames Water's response to the Environment Agency's Improvement 10 Refer to Thames Water's response  Refer to Thames
around its demand forecast is included in to the Environment Agency's Water's response to
headroom - Improvement 10 the Environment
The company’s statistical modelling indicates that Agency's Improvement
there is a high level of uncertainty in its demand 10

modelling. However, it is not clear that this has
been adequately reflected in the company’s
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headroom assessment which should capture this
uncertainty. If the company has under-estimated
this uncertainty it could impact the company’s
supply-demand balance.

The company should show how its headroom
assessment captures the uncertainty within its
demand forecasting and how significant this is on
the company’s supply demand balance. The
company should improve its headroom
assessment to state the individual contributions of
each component to provide transparency on what
is driving its uncertainty.
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1. Recommendations

Recommendation 1: Revise the Teddington Direct River Abstraction option to
ensure it protects the environment

R1.1 Environmental impacts
of Teddington Direct River
Abstraction on freshwater and
tidal Thames and mitigation

The Teddington Direct River Abstraction (DRA)
option has potentially significant detrimental
environmental impacts which have not been
addressed and pose a significant risk to the plan.
Sufficient evidence on effective mitigation options
has not been provided. This is critical given the
potential scale of the impacts of the scheme.
Throughout pre-consultation we have raised
significant concerns with the impacts of this option.
However, in the draft WRMP there is insufficient
consideration of the impacts of the Teddington DRA
on both the freshwater Thames and tidal Thames, or
detail of the areas likely to be impacted.

Concerns have included but are not limited to: -
Design of the scheme i.e. the new abstraction being
upstream of the discharge, resulting in a depleted
reach - Water temperature and dissolved oxygen
and water chemistry of treated discharge -
Consequent impacts on fish species and upstream
and downstream migration and ecology, potentially
impacting much of the Thames Basin. Specifically,
there is no consideration of impacts on salmon, sea
trout or eels that migrate over Teddington weir and
into the freshwater, or smelt, lamprey or shad in the
tideway through interruption of migration or change
in spawning habitat. - Changes in flow and
hydraulics - Impacts on navigation - Reduced
dilution potential of the existing Mogden outfall -
Sediment transport and deposition - Loss of habitat
The company has also not yet fully demonstrated an
ability to mitigate for potential impacts, although it is
noted that the company has stated that this further
work will be completed in time for the revised
WRMP.

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
publication of the draft WRMP setting out both: 1) an
ecological need for mitigation of temperature effects of a
DRA option in the freshwater River Thames and estuarine
Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.2 WFD assessment and
non-compliance of

As per R1.1, Thames Water has not provided
sufficient evidence to demonstrate that the adverse

The supporting evidence report on the Teddington DRA We have updated the WFD Assessment
option has been revised and discussed with stakeholders. Report, SEA Report and Section 9 of the
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Teddington DRA

impacts of this option can be mitigated, and
therefore the significance of the Water not been
recognised.

The WFD assessment of Teddington DRA does not
appear to have considered the freshwater Thames
waterbody. As this waterbody is receiving a new
effluent discharge at the same time that reduced
dilution potential is occurring, there is a potential
impact on the individual phys-chem elements that
are either currently failing or has the potential to
deteriorate as a result of the effluent.

It is also not clear if the reduced dilution potential at
the existing Mogden outfall has also been
considered / modelled, and therefore any risk of
WFD deterioration to phys-chem elements due to
reduced dilution of effluents here.

The company’s WFD assessment states that the
Thames Middle waterbody would not suffer chemical
deterioration as a result of this proposal. However,
further information is needed to support this
statement. There is also no reference to
investigations into sediment flux.

Following further representation from the EA the report has revised draft WRMP to reflect the findings of
been updated and the conclusions reflected in the revised the evidence report and the further dialogue
draft WRMP, SEA Report and WFD Report. The report with the Environment Agency.

concludes that ;Thames Water’s response to the WFD

comments and the updated information presented in this ~ Teddington DRA removed from feasible list

report has been informed by further dialogue with the

Environment Agency, and with other interested

stakeholders, during spring and summer 2018, in particular

in relation to the Teddington DRA scheme. As a result of

this further consultation with the Environment Agency,

Thames Water has concluded that the WFD issues relating

to temperature effects of the Teddington DRA scheme

cannot reliably be mitigated to prevent the risk of WFD

deterioration. Consequently, this scheme has been

removed as an option from the Feasible List for the revised

draft WRMP19.

R1.3 Strategic Environmental
Assessment of Teddington
DRA

Throughout the SEA it is noted that further work is
required on Teddington DRA to characterise the
impacts of the scheme and the required mitigation,
however, the lack of information on this major
scheme is a significant limitation to the quality and
thoroughness of the SEA.

The supporting evidence report on the Teddington DRA We have updated the WFD Assessment
option has been revised and discussed with stakeholders. Report, SEA Report and Section 9 of the
Following further representation from the EA the report has revised draft WRMP to reflect the findings of
been updated and the conclusions reflected in the revised the evidence report and the further dialogue
draft WRMP, SEA Report and WFD Report. The report with the Environment Agency.

concludes that; ;Thames Water's response to the WFD

comments and the updated information presented in this  Teddington DRA removed from feasible list
report has been informed by further dialogue with the

Environment Agency, and with other interested

stakeholders, during spring and summer 2018, in particular

in relation to the Teddington DRA scheme. As a result of

this further consultation with the Environment Agency,

Thames Water has concluded that the WFD issues relating

to temperature effects of the Teddington DRA scheme

cannot reliably be mitigated to prevent the risk of WFD

deterioration. Consequently, this scheme has been

removed as an option from the Feasible List for the revised

draft WRMP19.

R1.4 Cumulative impacts of
Teddington DRA with other
options

The cumulative impacts assessment of the
Teddington DRA with other options (Beckton re-use
and Deephams re-use schemes) has been provided
separately to the draft plan published for

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
publication of the draft WRMP setting out both: 1) an

ecological need for mitigation of temperature effects of a

DRA option in the freshwater River Thames and estuarine
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consultation. We have not been able to provide
detailed comments in our evidence report but intend
to do so in due course.

Thames Water has assessed the Teddington DRA
and Beckton options in-combination which suggests
that there may be impacts on water quality and
temperature in the tidal Thames. There may also be
impacts on protected species that are salinity
dependent such as Alkmaria sp. The detail at this
stage is insufficient and until mitigation measures
are identified, it appears there is a risk of Water
Framework Directive non-compliance.

Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.5 Teddington DRA
discharge consent
assumptions

The Direct River Abstraction feasibility report and
Conceptual Design Report state that the Hogsmill
STW currently discharges into the same reach of the
river as it is proposed to discharge Mogden effluent
into, therefore, it provides a reasonable basis for
establishing the tertiary treatment requirements.
However, whilst this assumption is part of a high
level initial exercise, the significance of the impact of
the current effluent discharge could be stated as well
as identifying that improvements in effluent quality
may be required to address existing environmental
issues.

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list

publication of the draft WRMP setting out both: 1) an
ecological need for mitigation of temperature effects of a
DRA option in the freshwater River Thames and estuarine
Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
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to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.6 Interactions of Thames Water is currently optimising a scheme to  Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
Teddington DRA with oxygenate Mogden effluent discharging into the publication of the draft WRMP setting out both: 1) an
Mogden effluent oxygenation Tideway to mitigate the impacts of its Lower Thames ecological need for mitigation of temperature effects of a
scheme abstractions during low flows. It is unclear from the  DRA option in the freshwater River Thames and estuarine
information presented in the dAWRMP how the Tideway; and 2) potential mitigation approaches. The
Teddington DRA option will operate alongside this  findings were discussed at meetings with the Environment
scheme. Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
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Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.7 Teddington DRA
permits and permissions

The Teddington DRA option will require both
abstraction and discharge permits. However, given
the lack of evidence on environmental impacts, there
is a risk that these permits would not be issued, or
may restrict the use and therefore deployable output
of the scheme. It is expected that this risk will be
addressed through further investigations and the
formal planning process, however, this is a risk given
the current state of the option.

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
publication of the draft WRMP setting out both: 1) an
ecological need for mitigation of temperature effects of a
DRA option in the freshwater River Thames and estuarine
Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.8 Teddington DRA
interaction with LTOA

The Teddington DRA option is assumed to
contribute to maintaining flows at Teddington Weir in
line with the Lower Thames Operating Agreement
(LTOA). Further information is required to
understand exactly how this will take place, and if
there will be any impact on the LTOA.

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
publication of the draft WRMP setting out both: 1) an

ecological need for mitigation of temperature effects of a

DRA option in the freshwater River Thames and estuarine

Tideway; and 2) potential mitigation approaches. The

findings were discussed at meetings with the Environment

Agency on 1 May 2018 and consequently on 13 July 2018.

Based on these further discussions since the draft WRMP

position, both parties agree that the compliance with WFD

objectives of the Teddington DRA option remains
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uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.9 Planned utilisation of The frequency of use of the scheme proposed in the Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
Teddington DRA WFD assessment does not correspond with the publication of the draft WRMP setting out both: 1) an
likely use established in the feasibility report. ecological need for mitigation of temperature effects of a

DRA option in the freshwater River Thames and estuarine
Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
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increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.10 Teddington DRA
connection with Thames Lee
Tunnel

In Thames Water’'s Conceptual Design Report for

the Teddington DRA option, the operation of the

Thames Lee Tunnel (TLT) is not described, nor is

the impact that this will have on construction

mentioned. Similarly, the structural or operational
risks to the TLT are not considered. However, there
is a comment in section 5.2 ‘Cost and programme
risks’, that a shutdown of the TLT is required during

construction.

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
publication of the draft WRMP setting out both: 1) an
ecological need for mitigation of temperature effects of a
DRA option in the freshwater River Thames and estuarine
Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

R1.11 Environmental metric
scoring of Teddington DRA

Thames Water has used a number of metrics to
develop its “best-value” plan. However, there are
inconsistencies with the scorings for Teddington

The supporting evidence report on the Teddington DRA We have updated the WFD Assessment
option has been revised and discussed with stakeholders. Report, SEA Report and Section 9 of the
Following further representation from the EA the report has revised draft WRMP to reflect the findings of
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DRA. To feed into the environment metric, the SEA,
WFD and HRA assessments are given a score. For
Teddington DRA, Thames Water has assigned a
“yellow” score for SEA and a green score for WFD.
As there is no mitigation currently identified and
potentially significant environmental risk that may be
difficult to overcome, we are concerned that this
scoring is not correct. The Teddington DRA has
been given an overall environmental dis-benefit
score of -4 despite it currently having adverse
effects, which appears to contradict the rules for
applying scores: “where the HRA and WFD identified
risks to European sites or WFD status deterioration,
a penalty grading of -7 was applied to the adverse
effects metric”.

been updated and the conclusions reflected in the revised the evidence report and the further dialogue
draft WRMP, SEA Report and WFD Report. The report with the Environment Agency.
concludes that; Thames Water’s response to the WFD

comments and the updated information presented in this

report has been informed by further dialogue with the

Environment Agency, and with other interested

stakeholders, during spring and summer 2018, in particular

in relation to the Teddington DRA scheme. As a result of

this further consultation with the Environment Agency,

Thames Water has concluded that the WFD issues relating

to temperature effects of the Teddington DRA scheme

cannot reliably be mitigated to prevent the risk of WFD

deterioration. Consequently, this scheme has been

removed as an option from the Feasible List for the revised

draft WRMP19.

R1.12 Teddington DRA
selected in preference to
Mogden Reuse option

The company has screened out the Mogden reuse
option in preference to the Teddington DRA scheme
during options appraisal. The company states that
this is due to the two options being mutually
exclusive, and the Teddington DRA option
performing better on the cost dimensions. The
company has stated in Appendix Q p12 that "If
obstacles were to arise that prevented Teddington
DRA from proceeding, then Mogden reuse should be
reviewed."

It is unclear at what point Modgen Reuse may be
reconsidered.

Further work has been undertaken by Thames Water since Teddington DRA removed from feasible list
publication of the draft WRMP setting out both: 1) an
ecological need for mitigation of temperature effects of a
DRA option in the freshwater River Thames and estuarine
Tideway; and 2) potential mitigation approaches. The
findings were discussed at meetings with the Environment
Agency on 1 May 2018 and consequently on 13 July 2018.
Based on these further discussions since the draft WRMP
position, both parties agree that the compliance with WFD
objectives of the Teddington DRA option remains
uncertain.

Uncertainty remains, in a WFD context, around the
required extent of temperature mitigation of the Teddington
DRA option. Research to date has not been sufficient to
satisfactorily determine the required extent of temperature
mitigation required or to identify a viable mitigation option
to deliver this.

The Environment Agency and Natural Resources Wales
(2017) Water Resources Planning Guideline, Section 6.11
states: You should confirm that there is no risk of
deterioration from a potential new abstraction or from
increased abstraction at an existing source before you
consider it as a feasible option.

In consequence, the Teddington DRA option cannot be
considered a feasible option in the proposed WRMP
programme at this time.

Refer to the WRMP19 Supply Option Development Update
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Note for a summary of the further work that has been
undertaken and to Appendix L for scope of future work.

Recommendation 2: Follow customer expectations by setting an ambitious
plan to reduce leakage to 15% of distribution input and ensure leakage
reduces in all zones

R2.1 Inconsistencies between Thames Water's dWRMP technical reports and

leakage reduction in plan and appendices suggests a 9% reduction in leakage by

customer consultation 2024/25, thus not meeting the 15% reduction
challenge by Ofwat that the Government supported
in the 25 Year Environment Plan. We note that the
company has subsequently committed to reducing
leakage by 15% by 2024/25 in its customer
consultation document. There is therefore
inconsistency in the company’s plan.
Customer feedback has also shown support to
reduce leakage to 15% of distribution input (currently

In the revised draft WRMP19, we have detailed our Section 11.B to G, Section 11.l. Section 8.E,
planned level of leakage reduction, including how we plan Section 8.H and Section 8.1.
to meet our customers' expectation to reduce leakage by

15% of distribution input by 2024/25. For the draft WRMP,

there was a slight misalingment in timelscales between the

publicatin of the draft WRMP and the PR19 plans. This led

to our acknowledged variance between a 9% leakage

reduction published in the draft WRMP19 and a 15%

leakage reduction published in the PR19 plan. This has

been resolved and updated for the revised draft WRMP19

which clearly details our target of 15% as is supported by

at 25%). customers.
R2.2 Impacts of freeze-thaw Thames Water is significantly behind its planned We have presented an update of our current leakage Section 2, Part C has being updated to
in meeting assumptions for  leakage reduction target for PR14. Given its recent performance and set out our recovery plan in the Thames reflect the most up-to-date AMP6
base year leakage leakage performance and the freeze-thaw incident ~ Water Annual Review 2017-18, Environment Agency performance.

earlier this year, the company should set out in its
revised draft plan how it will achieve its base year
leakage.

Annual Review, June 2018, section 3.5 Leakage. We are
now also providing a monthly leakage performance update
to customers on our website at
https://www.thameswater.co.uk/Help-and-
Advice/Leaks/our-leakage-performance. Given our failure
to deliver the leakage targets our shareholders have
agreed to return £120m to customers. We have recovered
from the cold weather event at the start of the year and
remain committed to achieving our 2019/20 WRMP14
target of 606 Ml/d.

R2.3 Assessment of historic  Thames Water has not included a historic

leakage performance and performance analysis (minimum achieved or policy

influence on future plans minimum) or the technical level of achievement
(Minimum achievable levels of leakage). As such it is
not possible to determine whether the current level
of leakage is ambitious enough or what can be
achieved.

We use the AIM Integrated Demand Management model to Section 8, 11 and Appendix M have been
optimise the selection of demand management updated to set out our leakage programme
interventions to reduce leakage and usage in our DMA’s.  for the revised draft WRMP19.

The leakage interventions costs and benefits included in

IDM have been developed with support from our delivery

partner’s analysis of historic performance. The model also

includes for the physical attributes of each of our 1,640

DMA'’s, including minimum historic leakage. We have

used IDM to develop a range of demand management

programmes for inclusion in the EBSD+ supply and

demand optimisation model. For the revised draft

WRMP19 we also undertook analysis of leakage

uncertainty for the components of the enhanced leakage
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reduction programme on final plan target headroom. We
have used the available information to set out an ambitious
leakage reduction programme in the revised draft
WRMP19.

R2.4 Thames Water's
leakage increases

Thames Water has acknowledged that there is a
small increase in leakage in London and SWOX
(2034 onwards), Guildford (2039 onwards), Kennet
Valley (2045 onwards), SWA (2046 onwards) and
Henley (2050 onwards). The company states that
this is a result of the modelling approach that they
have used. The company states that it will remove
this discrepancy for its revised draft WRMP19.

In the revised draft WRMP19, we have reviewed our Section 11.1
leakage forecast and redone our demand management

modelling to forecast our leakage reductions over the

planning period. This has resulted in leakage forcasts

which decrease over the entire planning period and no

longer include any small increases in leakage after 2034 or

2045. This is demonstrated in Section 11.1 of the revised

draft WRMP19 where we have deomonstrated our forecast

leakage position for the planning period for London and

Thames Valley.

R2.5 Seasonal variations and Thames Water has stated that seasonal factors are

risk to achieving leakage a significant risk to achieving leakage reduction

reduction targets targets (Appendix B: Section M - Recent Leakage
Performance). This highlights an underlying
resilience issue for maintaining leakage levels and
the inherent risk to the company’s overall plan.

Section 8.1 provides additional detail regarding how we Section 11.B and Section 8.1
mitigate risk by learning from our AMP6 implementation

experience and the impact of seasonal changes,

specifically lessons from the 'beast from the east' and the

summer 2018 'heatwave'.

As part of the WRMP approach we have included a level of
uncertainty against the benefit of each option, including
leakage benefit. This is included in the overall headroom
and protects us against a level of underperformance. We
have also included a few smaller supply options to provide
further protection to our security of supply. Section 11.B
details the risks and how we plan to manage these risks to
achieve our planned leakage reduction. This also includes
detail for managing our leakage performance in the face of
climate change.

Recommendation 3: Include the latest population and property forecasts of
the Greater London Authority (GLA)’s London Plan

3 Thames Water’s population and property forecasts
are based on Local Authority plans, in line with the
Water Resources Planning Guidelines. However,
since submission to Defra, the GLA’s London Plan
has been published. The property figures have been
revised, and there will be a likely impact on Thames
Water’s plan. The draft London Plan includes an
additional ¢.204,000 properties by 2029/30
apportioned to the London resource zone compared
to Thames Water’s draft WRMP. Population
uncertainty is considered in target headroom.

We have considered the draft London Plan as a scenario  Yes
in our revised draft WRMP to examine the potential impact

of further additional growth. We have also undertaken a

new collection exercise for local plans, which was

completed in August 2018, and although it cannot be used

in the development of our preferred programme it has been
used to undertake sensitivity tests for our WRZs.

The London WRZ demand forecast,using the draft London
Plan forecasts, shows material increases in demand
starting from around 2025. These are due to the increased

See new paragraph
about updates to local
plans since 2017.
Section 3 paragraphs
3.108 to 3.130 and
Figures 3-9 to 3-19

and section 3
paragraphs 3.216 -
3.219 and figure 3-42
for demand forecast
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rate of house building in the London Plan. The demand
increases across the period of 2020 to 2045 with the
largest difference in demand being in 2037 where
household demand is forecasted to be approximately 67
MI/d higher than the baseline forecast used in our revised
draft WRMP. By 2044 this difference has reduced to
approximately 36 Ml/d. Beyond 2044 there are minor
yearly increases up to a 39 Ml/d increase above the
revised draft WRMP baseline.

These increases in demand would result in a deficit in our
preferred programme and within Appendix X we set out
how these increases in demand would change our
preferred programme.

Outside of our London WRZ none of the changes in
household demand are considered material. The largest
change in demand, outside London, is seen in SWOX
where an increase in demand of approximately 6 Ml/d is
predicted from the updated forecast. When tested against
our preferred plan, Section 10, all five Thames Valley
zones would remain in surplus.

impacts.

See appendix X What-
if scenario: Population
Uncertainty for how
this would change our
preffered programme.

Recommendation 4: Fully consider transfers to and from neighbouring water
companies

R4.1 Inclusion of WRSE
companies’ requirements

Thames Water has included the needs of WRSE
companies in its preferred plan. Through pre-
consultation discussions, the company discussed
the needs of those companies and included values
as part of its programme appraisal. The company’s
preferred plan is sensitive to these needs, both in
terms of quantity and timing. However, the company
has not carried out sensitivity testing to understand
the impact of changes in these requests from other
companies. There are also disparities in the
quantities of some of these transfers, for example,
the export to Affinity Water has been identified as
50MI/d starting in 2045 in Thames Water’s plan.
However, Affinity Water’s preferred plan states that
the supply to Affinity Water would be needed in
2055, and the alternative plan states that this option
would be needed in 2039.

Following publication of our draft WRMP19 for consultation Revised draft WRMP19 Section 10
we have continued to undertake detailed liaison with all
WRSE water companies to understand their potential
future requirements for raw or treated water transfers from of WRSE requirements.
options being evaluated by Thames Water as part of our

WRMP19. Affinity Water has confirmed that it has a need

for 100 MI/d of raw water from 2037. None of the other

companies have any requirements for a water transfer

from Thames Water at this time. The updated WRSE

regional requirements have been included in our revised

draft WRMP19 and our programme appraisal process has

been re-run. In addition, we have undertaken detailed and

extensive scenario and performance stress testing of the

preferred investment plan, using both a 'What-if' scenario

approach and an adaptive pathways approach. This has

confirmed the robustness of the preferred plan to a variety

of uncertain futures, both in terms of it being a robust, best

value investment programme and also that the options

selected are no regrets options selected under a wide

variety of different futures.

programme appraisal and scenario testing
re-written to reflect our firmer understanding
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R4.2 Continuation of work on Thames Water has stated that it will continue to

Severn-Thames Transfer investigate the Severn Thames Transfer and update

option its programme appraisal as necessary. The option is
not selected in the company’s preferred programme,
with the company stating that this is mainly due to
cost. However, there are a number of other
uncertainties, including assumed losses from the
River Severn system, and environmental impacts of
the supporting elements of the transfer. Significant
planning permission and permits would be required
to secure future water transfers. These could all
have impacts on the deployable output of the
scheme. The company has committed to carrying
out further investigation to provide more certainty
with this option for its revised dWRMP.

Our revised draft WRMP19 includes a commitment to
undertake further ongoing work on the Severn Thames
Transfer over the next 5 years to support any update that
may be required as part of WRMP24. Appendix J of the

Statement of Response gives details of the future work that

will be undertaken by Thames Water and the WRSE water
companies on the Severn Thames Transfer option.
Furthermore, the Executive Summary of our revised draft
WRMP19 (Section 0, Annex 3) sets out the Common
Words agreed between Thames Water, Severn Trent and
United Utilities, giving details of the work that will be
undertaken by each company as part of a joint
collaborative work package.

Details of ongoing work on Severn Thames
Transfer included in Executive Summary of
revised draft WRMP19 (Section 0, Annex 3).

Recommendation 5: Ensure that the company’s current operations do not
harm the environment by demonstrating there will be no deterioration (as
outlined by the Water Framework Directive) and includes sustainability
reductions in its baseline

R5.1 Inclusion of no
deterioration investigations
into current licences

Thames Water has not provided a detailed
assessment of Water Framework Directive “no
deterioration” investigations and the potential
sustainability changes as a result. The company has
included a figure for scenario assessment, but no
detail is provided on source specifics. There is a risk
that the impact of possible “no deterioration”
sustainability reductions are being underestimated.

Thames Water has been provided a list of the sources
where there is the potential requirement for licence
reductions as a result of the possibility for increased
abstraction within licence to cause deterioration of flow or
groundwater balance. This list has been provided through
the National Environment Plan (WINEP3 — 29 March 2018)
and sets out the requirement for investigations to be
completed to understand the risk of deterioration. These
investigations are required to be completed by 2022. The
WINEP provides no indication of whether sustainability
reductions are likely to be required and does not provide
an indication of their likely volume of they are required. It is
not possible to provide a known requirement for
sustainability reductions until the investigations have been
completed in 2022, however Thames Water provided a
scenario making an allowance for these potential
reductions on the basis of a possible outcome based on
judgment of the estimated abstraction impact and
sensitivity of the sources.

For the revised draft Plan TW has developed another
scenario to show the worst case in which all the sites
identified in the WINEP need to be reduced to recent
actual abstraction (Last 6 years abstraction up to the most
recent RBMP assessment in 2014, this follows the

For the revised draft Plan Thames Water has
developed another scenario to show the
worst case in which all the sites identified in
the WINEP need to be reduced to recent
actual abstraction (Last 6 years abstraction
up to the most recent RBMP assessment in
2014, this follows the guidance provided by
the EA through the Task and Finish group
looking into the no deterioration
investigations).

This scenario provides a severe licence
reduction volume and is not considered to be
a likely outcome of the investigations but
gives a scenario to show the potential
greatest licence loss arising from the no
deterioration requirement; detailed in
Section4, Appendix | and Section 10.

The results of the scenario testing are
presented in Appendix X.
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guidance provided by the EA through the Task and Finish
group looking into the no deterioration investigations). This
scenario provides a severe licence reduction volume and is
not considered to be a likely outcome of the investigations
but gives a scenario to show the potential greatest licence
loss arising from the no deterioration requirement.

The timescales suggested for the implementation of these
licence reductions is by the end of 2024. This is in line with
the licence reductions timescales provided in the WINEP
for known SRs so that the licence reduction could be
implemented in time to allow for benefit to be realised for
the RBMP end date of 2027. In practice it would not be
possible to implement these reductions and to provide an
alternative supply in this timescale and so a later timescale
has been used to enable the development of alternative
water resources so that supply/demand balance can be
retained.

R5.2 West Berkshire Thames Water has included the West Berkshire The London WRZ relies on the introduction of strategic Stated WBGWS DO benefit (not yield as per Information on
Groundwater Scheme risk of Groundwater scheme within its deployable output ~ water resource schemes, including the WBGWS, which Drought Plan) to London and Kennet Valley WBGWS DO
deterioration assessment for London WRZ and Kennet Valley increases London’s supply capability helping to off-set the and assumptions and commented on WFD  contribution to the
WRZ. This scheme is owned and operated by the  depletion of surface water resources during drought. The deterioration in Appendix . Fobney and therefore
Environment Agency, and we have raised concerns WBGWS is triggered by London reservoir storage drawing Kennet Valley WRZ
regarding the assumptions of this scheme in down to the Level 2 control curve on the Lower Thames WBGWS ‘what-if' scenario included in EBSD DYAA and DYCP DO
Recommendation 4. Control Diagram (LTCD). The yield benefit of the West modelling - losing the DO benefit in London  already included in
As part of the continuing review of sustainable Berkshire Groundwater Scheme (WBGWS) is stated as and Kennet Valley in 2031 - as detailed in Appendix | so has not
abstraction, there are concerns that this scheme 126 to 67 Ml/d within Table C of the Drought Plan, revised Section 4, Appendix | and Section 10. been added.
may risk WFD deterioration due to its lack of use in  following consultation, and the Deployable Output (DO) of
recent years. There does not appear to have been  the scheme has been assessed using Thames Water's
an assessment of risk of deterioration carried out by WARMS?2 for London as +74 Ml/d which is built into the
the company. baseline London WRZ DYAA DO figure (see Appendix | for
additional information on the methodology used to assess
the London DOs) . During a drought, abstraction from the
Chalk aquifer by the WBGWS also contributes to flows in
the River Kennet and therefore 43 Ml/d is built into the
Fobney WTW DO and therefore the Kennet Valley WRZ
DYAA and DYCP DO figures (see Appendix | for additional
information on the methodology used to assess the
Fobney and Kennet Valley DOs).

If Levels of Service (LoS) remains constant then the
frequency of WBGWS use will not change when the
historical weather sequence is considered. Consequently,
there should be no deterioration of WFD status as a result
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of growth.

Thames Water will await the EA's national review of their
environmental augmentation schemes, to be completed by
March 2019, which will consider their longer term
availability, including the West Berkshire Groundwater
Scheme. This will be followed up by discussion of the
scheme ownership and operation beyond 2031. To assess
the potential future water supply impact for the London and
Kennet Valley WRZs, the West Berkshire Groundwater
Scheme has been included within the EBSD model as a
‘what-if* scenario; the scenario deducts the WBGWS DO
benefit (London (74 Ml/d DYAA) and Kennet Valley (43
Ml/d DYAA and DYCP) from the EBSD baseline from
2031 onwards.

R5.3 No sustainability
changes have been included
in the baseline

Thames Water has not included the sustainability
changes identified in WINEP2 in its baseline supply
forecast. This is contrary to our guidance. The
company states WINEP2 was published too late to
be included in its baseline assessment. The
company instead carried out scenarios on the
preferred plan to understand the potential impacts.
This approach was agreed with us prior to the
dWRMP submission.

TW did not include sustainability changes in the baseline in Completed in revised draft WRMP19 DO
the draft WRMP19 as the NEP guidance requiring baseline detailed in Section 4 and Appendix
sustainability reductions was not received from the I. There are no DO reductions associated
Environment Agency in time for these to be included in the with River Lee included.

baseline.

TW has now included sustainability reductions for the
sources required to be reduced as outlined in WINEP3 —
29 March 2018 in the baseline of its revised draft WRMP.
This sets out the requirement for sustainability reductions
at Hawridge and Bexley. These have been coded amber
(likely) and so must be included in the baseline.

Recommendation 6: Ensure the company’s proposed options do not cause
Water Framework Directive deterioration

R6.1 Options and actions to
prevent deterioration

Thames Water’s plan does not contain any options
to prevent deterioration related to its new options.
This, in part, is due to the limited deterioration
assessment of current sources and planned options
within the plan itself. The WFD Assessment
(Appendix BB) only considers the WFD impact and
to some degree deterioration risks of constrained
options. The plan does not take into account the
deterioration risk from planned growth of existing
sources or the cumulative impacts of growth and
new options.

Inter-zonal transfers and Inter-company transfer have been WFD report has been updated with regard to
screened in the WFD Compliance Assessment for the inter-zonal and inter-company transfers.
effects of increased abstraction to support them. Ashton

Keynes option screening assessment to be changed such

that WFD Compliance Assesmsent is completed in full.

R6.2 Southfleet / Greenhithe
risk of deterioration

The Southfleet / Greenhithe groundwater option is
selected in the preferred plan for London WRZ in
2024. Thames Water's Water Framework Directive

Thames Water has collected groundwater quality data from We have updated the WFD Assessment
the EPM Southfleet & Greenhithe boreholes during Report, SEA Report and Section 9 of the
previous test pumping, which has enabled appropriate revised draft WRMP to reflect the changed
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(WFD) assessment concludes that there is no risk of
deterioration in chemical status at a groundwater
body scale for Southfleet / Greenhithe option.
However, the North Kent Medway Chalk
groundwater body is at poor chemical status for both
the General Chemical Assessment and the Drinking
Water Protected Area tests, and is at risk of
deterioration based on upward chemical trends. This
needs to be considered when assessing the
Southfleet / Greenhithe option.

treatment needs to be defined as part of this option. The
local reduction of quarry dewatering has reduced the risk
of further groundwater quality deterioration, including the
risk of saline intrusion. If additional mitigation measures
are required, these could include an investigation into the
feasibility of catchment management measures.

The option remains screened out of detailed assessment in
Appendix A of the WFD compliance assessment with the
screening text amended to:

"The abstraction from the West Kent Darent and Cray
Chalk is a peak licence increase and assessed by EA as a
sustainable water resource. The North Kent Medway
Chalk is poor quantitative and chemical status but
anticipated to recover with cessation of Eastern Quarry
dewatering. This option is considered sustainable in the
context of the dewatering ceasing

programmes.

We have included water quality
investigations as part of the option scope
and updated Appendix R, as well as the
Groundwater Feasibility Report and
Conceptual Design Report.

R6.3 Risk of deterioration
from inter-zonal transfers

Thames Water has proposed a number of inter-
zonal transfers in its plan, however, it is unclear the
degree to which existing abstractions would be
increased by within licence limits to support the
exports. The company has assumed that because
there is no new abstraction, there is not an impact.
The WFD assessment has not captured the impacts
of planned growth of these licences, especially
where the transfers may be supported by
groundwater sources. In appendix BB, it is also
unclear why the option of transfer from Henley to
SWOX has not required a WFD assessment, yet the
transfer option from Henley to SWA has been
included for WFD assessment stages 1 and 2.

We have re-reviewed the source water for each of the
inter-zonal transfers that would use existing sources.
Henley-SWOX and Henley-SWA are now listed as
supplied from Sheeplands (a sustainable source) and
Kennet to SWOX is now listed as supplied from Fobney (a
sustainable source). The Henley-SWOX transfers have
consequently been screened in to Stage 2 of the WFD
compliance assessment. All of these transfers would be
within licence limits and the EA's Sustainable Catchments
Programme has identified each as a sustainable source at
licence capacity. It is noted that none of these transfers
are included in the preferred programme of the Revised
Draft WRMP.

We have updated the WFD Assessment
Report, SEA Report and Section 9 of the
revised draft WRMP to reflect the changed
programmes.

R6.4 No deterioration risk of
Mortimer recommission

There are concerns that the Mortimer
recommissioning option could pose a risk to
deterioration as investigations are yet to take place.
However, this option is selected to come online in
2080 so the immediate deterioration risk within
RBMP 2027 deadlines is minimal. However this
should be reviewed for the next WRMP, post-
investigation work

As this option is proposed for delivery later than the RBMP
2027 deadline, there is minimal risk of deterioration. A
WFD No Deterioration assessment would be conducted
prior to implementation of the option to assess its potential
impact.

We have included a WFD No Deterioration
investigation as part of this option for delivery
in AMP7. We have updated Appendix R, as
well as the Groundwater Feasibility Report
and Conceptual Design Report to include
this investigation.

R6.5 No deterioration risk of
Ashton Keynes borehole
pumps option

There are concerns about the risk of deterioration
from the Ashton Keynes borehole pumps option. The
option is not due to come online until 2059, so the
immediate deterioration risk within RBMP 2027
deadlines is minimal. However, this should be
reviewed for the next WRMP, post-investigation

Although Ashton Keynes is in the confined Great Oolite
aquifer, the outcrop extends to the northwest and may be
affected by an increase in abstraction from the source as a
result of this option. Further investigation may be required.
However, as this option is proposed for delivery later than
the RBMP 2027 deadline, there is minimal risk of

We have included a WFD No Deterioration
investigation as part of this option for delivery
in AMP7. We have updated Appendix R, as
well as the Groundwater Feasibility Report
and Conceptual Design Report to include
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work. This work has not been referenced in the plan. deterioration. A WFD No Deterioration assessment would this investigation.

However, the date of the Ashton Keynes option may
need revision as we are aware of plans by Thames
Water to fast track pump works in AMP6 in response
to the recent mains burst risk in SWOX. There are
also a number of references to this option being in
the chalk aquifer. However, this is incorrect. Ashton
Keynes sits in the Great Oolite aquifer, and this
assessment should be corrected.

be conducted prior to implementation of the option to
assess its potential impact.

R6.6 Risk of deterioration of
Dapdune option

The SEA assessment for Dapdune option identifies
an increase in peak abstraction, however, it does not

The Dapdune licence disaggregation option will increase
the peak licence and deployable output by 2.2 Mi/d, split

indicate the potential impacts of this increase in peak between the Ladymead and Dapdune abstraction borehole

abstraction. This option however is not selected in
the preferred plan. Thames Water has not assessed
the risk of deterioration of flows on the Wey as a
result of higher peak abstraction at this source than
previously operated.

sites, but there will be no increase in average abstraction.
Both groundwater sources abstract from the confined
Chalk aquifer, although the aquifer extends southwards
where the River Wey flows across the unconfined Chalk
aquifer. This means that the additional 2.2 Ml/d of
groundwater abstracted under peak conditions would be
drawn from both the confined and unconfined aquifer.

With the abstraction divided between these parts of the
aquifer, there is only the potential for a small change in any
current interaction between the abstraction and flow in the
River Wey. This is in the context of the total 2.2 MI/d peak
increase being <1% of Q95 flows in the River Wey at
Guildford.

The option remains screened out of detailed assessment in
Appendix A of the WFD compliance assessment with the
screening text amended to:

Option element involves the disaggregation of peak rates
within existing licences with no overall increase in
abstraction from the WFD ground water body. The short-
term minor increases in the peak rate by its nature will only
be for relatively infrequent and limited durations and so has
negligible impact compared to the average abstraction
rate, and is even less likely to have impact in the context of
the impact pathway in this case. Licences are assessed by
EA as sustainable, noting the average and total rate
retained

Include test pumping as part of the option to
understand the potential impacts of the
proposed abstraction on the River Wey.

We have included a WFD No Deterioration
investigation as part of this option for delivery
in AMP7. We have updated Appendix R, as
well as the Groundwater Feasibility Report
and Conceptual Design Report to include
this investigation.

R6.7 Risk of deterioration
from East Woodhay
groundwater option

The East Woodhay groundwater option is selected in
Thames Water’s preferred plan for Kennet Valley
resource zone, coming online in 2073. Although
peak only increases are unlikely to impact WFD
status such as the Groundwater Balance, which is
based on long term average abstraction rates, peak

As this option is proposed for delivery later than the RBMP
2027 deadline, there is minimal risk of deterioration. A
WEFD No Deterioration assessment would be conducted
prior to implementation of the option to assess its potential
impact.

We have included a WFD No Deterioration
investigation as part of this option for delivery
in AMP7. We have updated Appendix R, as
well as the Groundwater Feasibility Report
and Conceptual Design Report to include
this investigation.
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abstraction could deplete low flows further than
baseline conditions.
R6.8 Risk of deterioration The Mortimer groundwater option is selected in the  As this option is proposed for delivery later than the RBMP We have included a WFD No Deterioration
Mortimer groundwater option preferred plan for Kennet Valley water resource 2027 deadline, there is minimal risk of deterioration. A investigation as part of this option for delivery
zone in 2080. The Strategic Environmental WFD No Deterioration assessment would be conducted in AMP7. We have updated Appendix R, as
Assessment (SEA) has identified that there is a prior to implementation of the option to assess its potential well as the Groundwater Feasibility Report

WFD No Deterioration investigation for this source in impact.
AMP7, demonstrating some deterioration risk
associated with this abstraction, however, little
information has been provided on the likely impacts.
The SEA also notes that the revocation of an
abstraction at Reading Brewery has increased
groundwater levels by 10m, boosting groundwater
resource availability. However, this does not
necessarily mean that groundwater within the
Berkshire Downs Chalk groundwater body is readily
available for abstraction as this groundwater body is
currently at Poor Quantitative Status and additional
licence uptake is not recommended, even where
licence revocations have improved groundwater
resources locally.

and Conceptual Design Report to include
this investigation.

R6.9 Baseline assessment for Thames Water's SEA baseline review (Appendix D, SEA Appendix D sets out at a high level the overall WFD

groundwater bodies part 4) currently lists the number of groundwater ecological status and overall WFD chemical status of all
bodies in relevant geographical areas that are at surface water bodies in the Thames River Basin District
Good or Poor status for Chemical and Quantitative  (Table D15) together with relevant areas of other River
status. However, it does not provide details on other Basin Districts (Tables D17, D19, D21, D23, D25) together
elements of groundwater status, for example surface with overall WFD quantity status and WFD chemical status
water dependent classifications. At the moment the of all groundwater bodies in the Thames River Basin

option elements do not consider if flow supports District (Table D16) together with relevant areas of other
good ecological status (Hydrological Regime) as a  River Basin Districts (Tables D18, D20, D22, D24, D26).
supporting element. There are some qualitative As requested we have amended each of the groundwater
descriptions of flow impacts, but as hydrological tables to also include the number of water bodies Good or

regime data has already been supplied under the Poor status for the groundwater dependent terrestrial

sustainable catchments program it is disappointing  ecosystem (GWDTE) test (a sub-component of overall

not to see it included in the WFD assessment. quantity status). The accompanying text has also been
clarified to name the specific groundwater status tests
rather than the just the descriptive words used at present.
We consider overall the baseline is sufficient as the option-
specific detail on relevant WFD water bodies baseline is
included within the WFD compliance assessment.
Over-arching water availability has been included in the
SEA Appendix D through the EA's CAMS assessment (see
Figure D20 and accompanying text). Thames Water has
utilised the EA's hydrological classification data and the

The WFD Assessment Report, SEA Report
and Section 9 of the revised draft WRMP
have been updated to reflect the changed
programmes.
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commentary on the sustainability of abstractions both from
the Sustainable Catchments Programme while screening
options for inclusion in the WRMP feasible options list.
Consequently only those options which are considered
sustainable, or likely to be confirmed as sustainable
(including through mitigation) through planned WINEP
investigations are included as feasible options.

With regards the assessments in the WFD compliance
assessment report. The WFD assessment is only of
options included in the feasible options list. WFD
assessment is a requirement of the WRPG and is a check
on the linked effects on aquatic ecology and chemistry of
surface waters from potential hydrological effects (itself not
a WFD status element in surface water bodies), and
against the listed tests for groundwater bodies. A key
component of this within the WFD assessment is the
potential for impact on surface flows and GWDTE from
groundwater schemes. We have noted in the WFD
assessment (or amended the report to note) where the
Sustainable Catchments Programme has commented on
the sustainability/ requirement for investigation of a current
licence where included as part of an option (e.g. removal of
constraints options) as part of the staged assessment. In
all cases we expect that further quantified evidence on
hydrological effects and linked ecological/chemical
response will be needed during detailed design as part of
permission-specific WFD compliance assessment at the
time of application. The inclusion of appropriate quantified
evidence at detailed design (including from additional data
collection where appropriate, such as groundwater level/
river flow changes from pump trials; locally appropriate
survey sites for fish, invertebrates, aquatic plants, water
quality) and collaborative working with the EA on the
findings of assessment will confirm the scheme's viability
or lead to specification of bespoke mitigation of effects or

for resilience.

R6.10 WFD cumulative Thames Water's WFD assessment has not The potential for cumulative effects on WFD compliance
assessment considered the cumulative downstream impacts of  has been included as part of the WFD compliance
options in combination with respect to flow assessment report, and will be revisited with the WFD
compliance or aggregated at a groundwater body compliance assessments of inter-zonal and inter-company
scale. This should also include in combination transfers which will be added. The draft preferred
impact of other water company options that may programmes of other companies WRMPs are now avaialbe
have been carried forward within shared water for review and will also be added to the WFD compliance
bodies, both surface water and groundwater. assessment.

WEFD report has been updated with regard to
inter-zonal and inter-company transfers.
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R6.11 Thames Middle WB The Thames Middle waterbody WFD assessment A supporting cumulative risks assessment, principally of ~ The WFD Assessment Report, SEA Report
WFD assessment states that for the Chemical component there will be the risks of salinity effects in the estuarine Thames Middle and Section 9 of the revised draft WRMP

no impact transferred from the upstream water body. TRAC water body was included as a supporting appendix have been updated to reflect the changed

However the same report also states that the to the Feasibility Report. That document was not specific programmes.

operation will cause changes in the rate and to any programme, but considered the ecological risks

composition of the water passed forward from the  associated with salinity change and noted the lack of

upstream waterbody. This appears to be supporting evidence. It set a precautionary approach to

contradictory. Also, the current modelling identified the assessment of salinity effects on ecology from options

that every 5 years there is potential exacerbation of or programmes affecting the estuarine Thames Middle

brackish water with potential change in distribution of TRAC water body.

freshwater fish. Limited information has been The WFD compliance assessment report has been

provided to support this assumption in frequency, updated for the Revised Draft WRMP and the baseline

and how climate change impacts have been taken  status of WFD elements within the estuarine Thames

into account. It is also unclear if impacts on Middle TRAC water body has been checked for

invertebrates have been considered. There are also consistency with the 2015 RBMP2 reported status on EA's

errors with the WFD status of a number of elements online catchment data explorer and is confirmed as listed

compared to our Catchment Planning System (CPS) in the report.

data: - Report states chemical status of Good.

However, CPS gives status of Fail for 2013 and Fail

for 2016. - Report states Phytoplankton status as

High. CPS shows Deterioration in classification for

Phytoplankton between 2015 and 2016 (High to

Good deterioration), indicating a pressure on

phytoplankton. - Report states Invertebrate WFD

status as Good. However CPS shows Low

confidence in data that indicated Good status.

Limited information has been presented to support

assumptions around impact on the Thames Estuary

and Marshes SPA, and no significant impacts on

water quality or hydrodynamics, or geomorphology.
R6.12 Reassessment of During pre-consultation, the Environment Agency In considering the Environment Agency suggestion of No changes made No change required as
rejected groundwater options liaised with Thames Water regarding its existing aligning licensed abstraction volumes with deployable options do not give an

groundwater sources and options to increase output assessments for options to increase output from increased DO

deployable output for AWRMP. Some of these existing groundwater sources, we have not identified any

options were screened out due to fully licensed risk  options previously screened out that would become more
of deterioration. However, there is the potential for ~ feasible. If licensed volumes were reduced to align with
these options to become more feasible in certain existing deployable outputs the risk of deterioration from
catchments if licensed volumes are aligned to the fully licensed abstraction would be reduced, but it would
company’s deployable output assessments. Options not result in an increase to the existing deployable outputs
that could be reconsidered are Woods Farm licence and so would not be a feasible water resource option.
increase, Sheeplands licence disaggregation and

Mortimer recommission (due to proposed

implementation date).
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R6.13 Review of WFD The company has completed tiered WFD Thames Water will ensure that the findings of the AMP7 The WFD Assessment Report, SEA Report
screening — stage 1 assessments for its options. There are some options WINEP investigation for Mortimer, Ashton Keynes, East and Section 9 of the revised draft WRMP
that have not been carried forward through the first  Woodhay will inform the feasibility of these options in have been updated to reflect the changed
stage of WFD assessment screening on grounds of WRMP24. We note that Ashton Keynes has been programmes.
risk of deterioration or not achieving objectives screened in to the Stage 2 assessment and prior to
(Appendix BB, appendix A). For example, the investigation are confident screening out Mortimer and
Mortimer re-commission was screened out at stage East Woodhay. Further it is noted that none of Mortimer,
1 due to being in confined chalk and therefore no Ashton Keynes or East Woodhay are included in the
impact on surface water body. However, the preferred programme of the Revised Draft WRMP.
confined chalk for this source will form part of the Dapdune is considered a sustainable licence and is not
Berkshire Downs Chalk, and increases in average  subject to an AMP7 WINEP investigation.
and peak abstraction would worsen the already Poor
Status on Water Balance Test. This coupled with
possible impacts on the River Pang are the reasons
for the sites inclusion in the AMP7 no deterioration
investigations. Therefore, the option should have
been progressed past Stage 1. A similar scenario
applies to the Ashton Keynes, East Woodhay and
Dapdune options.
R6.14 WFD assessment For the Datchet option, there is no review of the The Stage2 assessment for this option, of the surface The WFD Assessment Report, SEA Report
stage 2 — Datchet impact on Groundwater Body status. The water body, identifies that "Abstraction is within a confined and Section 9 of the revised draft WRMP
assessment assumes that for impacts on the River aquifer [non-WFD aquifer] overlain by this river water body" have been updated to reflect the changed
Thames “Due to the negligible surface hydrological and hence no groundwater body has been screened into  programmes.
impact (<1% change in the Q95 of the 3km stretch of the Stage 2 assessment. From previous review of
Thames) there will not be a deterioration in hydroecological effects of abstraction in the lower
ecological status.” There is a lack of evidence to freshwater River Thames we consider that the assessment
support this assumption. of WFD deterioration risk from such a low abstraction rate
to be accurate. We also note that overall freshwater flows
in the River Thames will be retained within the Lower
Thames Operating Agreement which passed its National
Environment Programme sustainability assessment for
impacts on freshwater reaches of the River Thames.
R6.15 WFD assessment The assessment for this option identifies Sheeplands The Stage 2 assessment for this option now includes the  The WFD Assessment Report, SEA Report
stage 2 — Inter-zonal transfer, Pumping station as the source of abstraction to groundwater body and the surface water body. and Section 9 of the revised draft WRMP
Henley to SWA support the inter-zonal transfer. The assessment is have been updated to reflect the changed
very qualitative and does not provide detail on the programmes.
impacts on individual groundwater quantitative
status test or deterioration in hydrological regime.
This is because it is assumed that flow change with
respect to river flow is negligible.
R6.16 Oxford Canal transfer The WFD assessment for this option identifies flow The resource for the Oxford Canal options was offered by No changes made We have not provided

to Cherwell

‘improvements’ to Duke’s Lock. However, there are the Canal and Rivers Trust (CRT). The offer is for a
interactions between the canal and river at a number 15 Ml/d surplus from the canal network at Cropredy or

details of when
operational use of
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of locations downstream of Cropredy which may
intercept some of this water.

Dukes Cut. CRT have indicated that the surplus is
conjunctively supported by Bradley borehole and
Chasewater resource and could be augmented by Perry
Well borehole. Provision of the resource would require
upgrades to existing CRT infrastructure. There are two
option variants, one to serve LON and/or SWA and a
second to serve SWOX. Water resource modelling was
undertaken by CRT to determine the yield of the offer and
Thames Water have included the yield in the WARMS2
water resource modelling to determine Deployable
Output. The option has not been included in stochastic
assessment undertaken by Atkins.

In the LON/SWA variant of the option an existing sluice at
Cropredy would be altered to allow diversion of the 15Ml/d
supplied from the canal network into the River Cherwell.
This water would run in the River Cherwell and River
Thames to abstraction points in SWA or LON. This variant
is assessed to provide 11Ml/d DO benefit.

In the SWOX variant of the option the existing sluice at
Cropredy would be altered to allow diversion of the 15Ml/d
supplied from the canal network into the River Cherwell;
however the water would be returned to the canal network
after each interaction with the River Cherwell and thereby
transferred to Duke’s Cut. At Duke’s Cut the water would
be abstracted and pumped through a pipeline to the River
Thames upstream of the Farmoor abstraction intakes.
This variant is assessed to provide 12Ml/d DO benefit.

In the modelling to calculate the Deployable Output
contribution from the Oxford Canal transfer, its operation is
triggered either using existing triggers on the Lower
Thames Control Diagram (LTCD) for the London option or
by river flows in the Upper Thames catchment for the
SWOX option. The calculation of Deployable Output
includes an allowance for system losses, where
appropriate, which contributes to the option Deployable
Outputs being less than the supply volume that can be
provided by the Canal and River Trust.

every option would be
triggered in their
description in
Appendix R, Scheme
Dossiers, and, so for
consistency have not
included added extra
detail for the Oxford
Canal transfer options.

The assumptions we
make on system
losses in our water
resource modelling
already apply to the
existing system and,
where appropriate,
when modelling the
Deployable Output of
potetnial future
options.

R6.17 Consideration of
impacts on groundwater
bodies from other options

It is not clear from Thames Water's dWRMP if
impacts on groundwater waterbodies has been
assessed beyond those elements of the WRMP that
are specifically groundwater schemes.

We have completed relevant impact assessments for each The WFD Assessment Report, SEA Report
and Section 9 of the revised draft WRMP
have been updated to reflect the changed

of the elements alone and in combination. We do not
expect any adverse impacts on groundwater body status

associated with any other options than those already programmes.

45



Draft Water Resources Management Plan 2019

SoR Appendix Al: Response to Environment Agency representations

— October 2018
Issues and Evidence TW consideration Changes made to the plan If no chﬁg?es why
assessed.
R6.18 South East Water Thames Water includes a transfer of 10 Ml/d to Noted. Inter-zonal transfers and Inter-company transfer ~ WFD report has been updated with regard to
transfer South East Water in its preferred plan, starting in have been screened in the WFD Compliance Assessment inter-zonal and inter-company transfers.

2045. It is not clear whether this transfer would
necessitate increased abstraction from existing
sources in the Kennet resource zone. If it did then
this option might present a deterioration risk and
possible risk to designated sites in the River Kennet.
This transfer should be included in the company’s
Strategic Environmental Assessment and be subject
to a Water Framework Directive Assessment to
ensure that there is no risk of deterioration.

for the effects of increased abstraction to support them.

Recommendation 7: Ensure that its future supplies are secure from the West
Berkshire Groundwater Scheme and clarify the scheme’s current contribution
to deployable output

R7.1 West Berkshire Through pre-consultation discussions with Thames

Groundwater Scheme Water, we have advised the company that the West
Berkshire Groundwater Scheme (WBGWS) is
currently part of a review of our water resources
assets, and may not be maintained beyond the end
of its asset life (2031).
Currently this has not been captured in the WRMP
nor what impact this may have on deployable output
if the asset were to be decommissioned or the option
of Thames Water adopting the asset.

This is particularly important for Fobney in Kennet
Valley resource zone, where WBGWS contributes
significantly to this source’s deployable output.
The scheme is also missing from a list of Strategic
Assets in Appendix |, Section K where water
resource drought schemes are reviewed.

The London WRZ relies on the introduction of water

Stated WBGWS DO benefit (not yield as per

Information on

resource strategic schemes, including the WBGWS, which Drought Plan) to London and Kennet Valley WBGWS DO

increases London’s supply capability helping to off-set the
depletion of surface water resources during drought. The
West Berkshire Groundwater Scheme (WBGWS) is

and assumptions and commented on WFD
deterioration in Appendix . WBGWS 'what-if'
scenario has been included in EBSD

triggered by London reservoir storage drawing down to the modelling - losing the DO benefit in London

Level 2 control curve on the Lower Thames Control
Diagram (LTCD). The yield benefit of the WBGWS is
stated as 126 to 67 MI/d within Table C of the Drought
Plan, revised following consultation, and the Deployable
Output (DO) of the scheme has been assessed using
Thames Water's WARMS2 for London as +74 Ml/d which
is built into the baseline London WRZ DYAA DO figure
(see Appendix | for additional information on the
methodology used to assess the London DOs) . During a
drought, abstraction from the Chalk aquifer by the
WBGWS also contributes to flows in the River Kennet and
therefore 43 Ml/d is built into the Fobney WTW DO and
therefore the Kennet Valley WRZ DYAA and DYCP DO
figures (see Appendix | for additional information on the
methodology used to assess the Fobney and Kennet
Valley DOs) .

If Levels of Service (LoS) remains constant then the
frequency of WBGWS use will not change when the
historical weather sequence is considered. Consequently,
there should be no deterioration of WFD status as a result
of growth.

and Kennet Valley in 2031; detailed in
Section 4, Appendix | and Section 10.

contribution to the
Fobney and therefore
Kennet Valley WRZ
DYAA and DYCP DO
already included in
Appendix | so has not
been added.
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Thames Water will await the EA's national review of their
environmental augmentation schemes, to be completed by
March 2019, which will consider their longer term
availability, including the West Berkshire Groundwater
Scheme. This will be followed up by discussion of the
scheme ownership and operation beyond 2031. To assess
the potential future water supply impact for the London and
Kennet Valley WRZs, the West Berkshire Groundwater
Scheme has been included within the EBSD model as a
‘what-if* scenario; the scenario deducts the WBGWS DO
benefit (London (74 MI/d DYAA) and Kennet Valley ( 43
Ml/d DYAA and DYCP) from the EBSD baseline from
2031 onwards.

R7.2 Inclusion and triggering Thames Water has not included the contribution of

of support schemes the strategic schemes including WBGWS, or the
triggers that relate to their operation, such as
appears in section 1.13 of Appendix | of the 2014
plan.

The DO benefit of strategic schemes is included within the The DO benefit of strategic schemes and
baseline Deployable Output (DO). It is noted that the DO of when these are triggered relative to the
the schemes varies depending on the order they are LTCD have been added to Appendix | of the
switched off (as the nature of the system is changed every revised draft WRMP19.

time a scheme is switched off). Thames Water has

provided in the table below (please see Figure A1-1 below) DO benefit of strategic schemes are found
cumulative DO benefit included within the London WRZ within baseline DO in Appendix A, Table 2
DO (assessed in WARMS2 by switching schemes off in the for the draft WRMP19.

following order WBGWS — CHARS — NLARS —

Hoddesdon — Stratford Box — ELRED — Gateway) vs.

DO benefit included within the London WRZ (assessed in

WARMS2 by switching schemes off one at a time and

evaluating each scheme individually). The latter individual

approach can cause problems with DO greater than output

in some instances as impacts (DO benefits from demand

restrictions) of the Lower Thames Control Diagram (LTCD)

need to be accounted for. Note that Table C of the Drought

Plan presents the yields as opposed to the DOs of the

strategic schemes as accounted for within the total DO for

London. Note also for WBGWS the DO of the scheme has

been assessed for London as +74 Ml/d which is built into

the baseline London WRZ DYAA DO figure. During a

drought, abstraction from the Chalk aquifer by the

WBGWS also contributes to flows in the River Kennet and

therefore 43 Ml/d is built into the Fobney WTW DO and

therefore the Kennet Valley WRZ DYAA and DYCP DO

figures. The LTCD figure (please see Figure A1-2 below)

shows the Lower LTCD levels at which schemes are

triggered.
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Figure Al1-1
Cumulative Scheme DO Individual Scheme DO Trmae
Do Scheme DO Cumulative oo Scheme DO
AR18 Base DO 2306 N/A N/A 2306 N/A
West Berks Groundwater Scheme 2232 +74 +74 2232 +74 Triggered by storage only Leve| 2 demand
saving curve
CHARS 2217 15 489 2297 14 Triggered by swrag-e only Level 1 demand
saving curve
NLARS 2035 +182 +271 2119 +187
Stratford Box 2025 +10 +281 2297 +9
Hoddesdon 2012 +13 +204 2284 +12 . .
ELRED 199 213 307 2292 14 Flow trigger: Below rolling 3000 Mi/d
Teddington Natural Flow for 10 days;
delayed for 10 days on and 10 days off
Storage trigger: When London Resernvoir
Storage falls below critical volumes
during the year. The Teddington Target
Flow [TTF) of B00/600 MI/d is used.
Gat 1824 155 252 2147 150 Delayed for 10 days on and 10 days off.
+] +
L Storage & Flow: Both the above have to
be satisfied
If a scheme is needed again that year or
in the following year no delay is
assumed on re-starting.
B B
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Figure Al1-2

WR Strategic Scheme Trigger lines on the LTCD.
Note some also use the 3,000 Mi/d Teddington Natural Flow Trigger

Lower Thames Control Diagram
Teddington Target Flow Matrix - EU 3512
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Recommendation 8: Ensure its plan is legally compliant by adhering to the
WRMP Directions

R8.1 Direction 3(b) Describe The company has not stated the average annual risk Thames Water's annual average risk of all restrictions as a The annual average risk of all restrictions as

the annual average risk of all that it may need to impose temporary water use percentage and how they change through the planning a percentage table has been added to
restrictions as a percentage, restrictions and ordinary drought orders as a period are described in the table below. The assumptions  Appendix |I. Thames Water have made this
and how they change through percentage as required by Direction 3(b). It has made to determine the annual average risk of all change to ensure that we comply with the
the planning period expressed a percentage risk for emergency drought restrictions are described under EA Recommendation 8.2  Direction.

orders. The company has not provided a description (please see Figure A1-3 below).
of how the annual average risk of all restrictions
changes through its planning period.
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Figure A1-3

Levell

Frequency of

Occurrence (Level of
Service)
1yearin 5 on average

‘Water Use Restrictions

Intensive water saving
media campaign

2016/17 to 2029/30 (1 in
100 Drought Resilience)
Modelled % Risk
1yearin 5 on average
(20% annual average
risk)

2030/31 to 2099/100 in
200 Drought Resilience)

1yearin 5 on average
{20% annual average
risk)

Level 2

1vyearin 10 on average

Sprinkler / unattended
hosepipe ban,
enhanced media
campaign

1yearin13 onaverage
(8% annual average
risk)

1yearin 25 on average
(4% annual average
risk)

Level 3

1yearin 20 on average

Temporary Use ban
(formerly hosepipe
ban), Drought Direction
2011 (formerly non-
essential use bans)
requiring the granting
of an Ordinary Drought
Order. NB. Drought
Permits are also part of
Level 3 measures but
do not impinge directly
on customers and so
are not strictly relevant
to customer service
levels.

1yearin 25 on average
(4% annual average
risk)

1yearin40 on average
(2.5% annual average
risk)

Level4

1yearin 100 on
average

Extreme restrictions
such as standpipes and
rota cuts in supply. If
such measures were
necessary their
implementation would
require the granting of
an Emergency Drought
Order.

1yearin100on
average (1% annual
average risk)

1yearin 200 on
average

(0.5% annual average
risk)

R8.2 Direction 3(c) Describe
the assumptions it has made
to determine the annual
average risk of all restrictions

The company has not provided the annual average
risk for temporary use restrictions and ordinary
drought orders. It has therefore not provided the
assumptions used to estimate the annual average

Level of Service for demand restrictions (TUBS and
NEUs) and drought permits are stated in Thames Water's a percentage assumptions text has been
Drought Plan and WRMP (Appendix 1) as a frequency of
occurrence which is fixed through every year of the

The annual average risk of all restrictions as

added to Appendix I.

risk of imposing all levels of restrictions as required  planning horizon as agreed with customers through

by Direction 3(c).

stakeholder engagement.

Atkins has analysed IRAS results for LTCD Level 2 and
Level 3 to assess the difference when the demand on the
London reservoirs is reduced from 2305 down to 2165 Ml/d
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(reflecting the 140MI/d DO improvement to get to 1 in 200
year resilience) under the stochastic data to see which
years fail and to determine the return period of failures. We
have also completed this analysis within WARMS2
reducing the demand from 2305 down to 2165 Ml/d under
the historic data, analysing the results for L2 and 3 to see
which years fail and to determine the return period of
failures. The results from this analysis provide the
frequency of occurrence, annual average risk, of
restrictions under the historic data and the change under
the stochastic 1 in 200 data as presented under EA
Recommendation 8.1.

This analysis shows that, for Thames Water, planning to a
1in 100 level of drought resilience, before the step up to 1
in 200 after 2030, the annual risk of Level 2 and 3
restrictions is lower than that stated in the Level of Service
as agreed with customers, this is lowered further when
resilience steps up to 1 in 200 in 2030. The annual risk of
Level 4 restrictions is in line with the company's stated
level of drought resilience and it is maintaining this level of
supply security that is the driver for investment in the
WRMP.

Thames Water aims to maintain Level of Service, in terms
of restrictions on customers, through the planning horizon
whilst reducing the frequency of occurrence of
environmentally damaging drought permits which this
analysis supports.

R8.3 Direction 3(d) Describe
the emission of greenhouse
gases likely to arise as a
result of each measure in its
plan

The company has provided an estimation of carbon
emissions for its baseline and final plan scenarios,
however it has not described the greenhouse gas
emissions that will occur as a result of each option
required to maintain its supply demand balance, or
stated where else this information is available, as
required by Direction 3(d).

Section 11: Preferred Plan, subsection K, Greenhouse gas Section 11: Preferred Plan has been updated
emissions and carbon accounting has been updated in the and re-written in the revised draft WRMP19,
revised draft plan and information in the associated tables together with supporting WRMP tables in
and diagrams revised. Appendix A.

R8.4 Direction 3(e)(i)
Describe the assumptions
made regarding the
implications of climate
change, including in relation
to the impact on each of its
supply and demand

The company has provided an estimation of the
impacts of climate change on its future demand and
supply forecasts. However, it has not described the
impacts of climate change on each of its options in
the final planning scenario. This is required by
Direction 3(e)(i).

We have considered the impact of climate change onthe We have updated Appendix R to clarify the
outputs of our proposed supply options. For the majority of impact of climate change on the deployable
the options, such as Indirect Potable Reuse at Deephams output of the Severn Thames Transfer

and a reservoir at Abingdon, there is no impact from options. We have also included a reference
climate change on their deployable outputs. The only to Appendix R in Appendix V, Section K
significant exception is for the Severn Thames Transfer "Uncertainty over new resources" to ensure

options, where the assessed impacts of climate change a clear link between the appendices.
are accounted for in the deployable outputs used in
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measures

programme appraisal. Further details regarding the impact
of climate change on the Severn Thames Transfer options
is available in Appendix R. For our smaller groundwater
options, including managed aquifer recharge, climate
change impact has been assessed as being negligible to
minimal. For all of the options included in our preferred
plan, any remaining uncertainty is captured in the
uncertainty being considered at a programme level.

We have included an assessment of climate change on
demand within section 3 and likely effects are minor,
especially in comparison to supply side impacts. Given this
and that there is no current evidence to support that
demand management options would be impacted by
climate change. We therefore consider that any impacts,
from demand management options, are likely to be
negligible.

R8.5 Direction 3(f) Describe
its metering programme,
including costs, approach,
implementation and timing of
the programme

The company has included compulsory metering
and optant metering as part of its preferred
programme. However, details of the planned
implementation of this strategy have not been
provided. The costs of installing and operating these
meters has also not been provided. This is required
by Direction 3(f).

In the revised draft WRMP19, we have detailed the
components of cost to install meters and considerations
required for the implementation of our metering
programme in Section 8. Section 8.D details the
components which contribute to the cost of each meter
installation and the additional costs to implement our smart
network (i.e. fixed network infrastructure) and monitor our
data (i.e. Smart Metering Operations Centre, SMOC).
Section 8.H summarises the delivery constraints to the
implemetation of our metering programme and Section 8.1
provides detail regarding the implementation of our
metering programme based on lessons and improvements
made in AMP6. Further detail regading the number, type
and timing of the rollout of our metering programme is
provided in Section 11.B to Section 11.G. Detail regarding
the rollout of our programme approach to metering and the
approach take to our customer's journey are provided in
Appendix N: Metering.

The requested detail has been added in:
Section 11.B to Section 11. G, Section 8.D,
Section 8.H, Appendix N: Metering

R8.6 Direction 3 (h) Describe
its assessment of the cost-
effectiveness of domestic
metering types

The company has selected compulsory metering as
part of its preferred programme, alongside a
continuation of optant metering. However, the
company has not provided an individual assessment
of the cost-effectiveness of each of the metering
options, including compulsory, selective, change of
occupier and optant to allow a comparison of each
metering type. This is required by Direction 3(h).

Our supply area has been designated as an area of
serious water stress and consequently, we have
considered compulsory metering as our demand
management option (Section 8.D). In the revised draft
WRMP19, we have provided a comparison of the metering
delivery methods between WRMP14 and WRMP19
(Appendix N: Metering). That is, we have moved from a
work stream/funding stream approach to metering in
WRMP14 to a programme approach in WRMP19 to ensure

The requested detail has been added in:
Section 8.D, Appendix N: Metering, Table 5
of the EA tables
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that smart metering is viewed as a key strategic driver for
our customers. It is critical that the outputs from the
programme (improved data accuracy, visibility of our
network, value generation from fair and accurate billing,
etc.) are integrated into the way we operate as a business.
The variation in costs and benefits between different
property types, meter types and programme delivery
workstreams is published in Table 5 of the EA tables.
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2. Improvements

Improvement 1: Ensure that the option to recommission its Merton
groundwater source is feasible

Thames Water has selected the Merton
recommissioning early in the planning period (2023),
providing 2.3MI/d for London resource zone.
However, this source has been out of operation
since 2006 due to water quality issues. It is unclear if
these issues have been resolved.

The Merton groundwater source was test pumped in 2012
to confirm yield and water quality. Based on this, the
Merton recommissioning option includes an upgrade to the
WTW, which will address the water quality issues that lead
to the source being out of service.

We have modified Appendix R to clarify that
the 2012 study and water quality testing
results were used to inform the water
treatment works design, which forms part of
the option. The option should therefore
resolve any potential raw water quality
issues in abstracted groundwater.

Improvement 2: Demonstrate the company is resilient to a full range of
droughts, including its design drought

12.1 London 1:200 drought
DO

Thames Water is planning to improve its level of
resilience to a 1:200 drought event from a current
level of resilience of 1:125. For the London WRZ, the
company has used stochastically generated rainfall
sequences to estimate the return period of the Worst
Historical Drought and derive Deployable Output
estimates for 1 in 200 and 1 in 500 droughts. A
simplified model (IRAS) has been used to simulate
all stochastic sequences and rank these droughts
based on their yield. Drought libraries have then
been derived based on the outputs from the IRAS
simulations (selected at regular yield increments)
and run through Thames Water's WARMS2
behavioural system. The comparison of the yield
between IRAS and WARMS?2 for the same droughts
is used to translate IRAS yield outputs to WARMS2
Deployable Output values.

We have assessed the impact of more severe droughts in
our WRMP and Drought Plan. We have assessed the
impacts of a 1:200 year drought for our WRMP and
included the assessment results in Appendix A: Table 10.
This demonstrates that we can manage a 1:200 year
drought but would require the use of Drought Permits. We
have assessed the potential impact of 1:300 and 1:500
droughts in our Drought Plan and this also shows that it is
possible to maintain supplies through these droughts with
the use of Drought Permits over an extended period and
with Drought Orders to ban non-essential use. This means
that we do not plan for reaching Level 4 and our Levels of
Service reflect this. However the environmental and
economic impact of this prolonged use of DPs and DOs
would be severe, particularly on the environment, and in
our view it is not acceptable to plan on this basis.
Therefore we plan to develop in increased resource base
so that we are resilient to 1:200 year drought without the
requirement for prolonged use of drought permits. It should
be noted that the resilience described in our Drought Plan
is for the duration of the current plan only and so relates to
the next 6 years after which we will develop our next
edition of the plan. Therefore the plan does not include the
impacts of future growth in population or climate change
and so without new resource development or improved
supply demand balance we are not likely to be resilient to
more severe droughts for the period of our next Drought
Plan.

The work on IRAS and WARMS was undertaken by Atkins
and they have clarified that ‘the difference in results is

Details have been added to Section 4 and
Appendix | which demonstrate that the
company is robustly planning to a 1 in 100
level of drought resilience up to 2030 and to
a 1in 200 level of drought resilience. This
includes a note on 1 in 200 IRAS-WARMS2
regression validity analysis and drought
vulnerability surfaces and interpretation.

54



Draft Water Resources Management Plan 2019
SoR Appendix Al: Response to Environment Agency representations

— October 2018

Issues and Evidence

TW consideration

If no changes why

Changes made to the plan not

almost entirely due to hydrology and the use of a lumped
catchment model used for generating flow data for IRAS
versus a distributed catchment model in WARMS2.’
Section 6 of Atkins’ ‘Thames Water Stochastic Resource
Modelling Stage 2&3 Report’ (June 2018) states: ‘By far
the biggest challenge for the stochastic water resource
analysis was caused by the differences in the lumped
Catchmod hydrological model used for generating flow
data for IRAS, and the more granular, distributed
hydrological modelling contained within WARMS?2.
Although they both used the same weather generator
outputs, the generated flows were sufficiently different to

cause notable differences in estimated yields for the same

droughts. However, this issue was addressed through the
use of ‘Drought Libraries’ which provided a practicable
method for using the weather generator outputs for more
detailed analysis within WARMS2. This meant that IRAS
and WARMS2 outputs could be directly compared,
providing the necessary conversion factors and allowing
for future detailed analysis of new water resource options
and climate change within WARMS2.’

There are therefore no risks to the preferred programme as

a result of using IRAS as a screening tool for WARMS2. A
note on 1 in 200 IRAS-WARMS?2 regression validity
analysis has been included in Appendix I.

Consequently the 1 in 200 design drought
deployable output is not a specific “drought event”
and it is therefore not clear what type of drought
event (i.e. rainfall duration-deficit) it is. Thames
Water has assumed a linear relationship between
the yields from IRAS and WARMS2, however, there
is uncertainty that calculating the frequency of the
1:200 year return period event using the IRAS
emulator and translating this to WARMS2
deployable output based upon a linear relationship is
appropriate.

12.2 Hydrology sampling and
calibration

The weather generation tool for stochastically
derived droughts develops a rainfall time series and
then samples the historical potential evapo-
transpiration (PET) data to select matching PET
data. The Thames Water Stochastic Resource
Modelling Stage 2&3 Report, October 2016
highlights problems with the PET record for the

This information is set out in Figure 2.6 of Atkins' Thames
Water Stochastic Resource Modelling Stage 2&3 Report’
(June 2018) . The report states: 'The historic PET record
that was used for re-sampling and generation was limited
to the period 1920 — 1959 and 1973-1997 inclusive. This
was because there is a clear inconsistency within the PET
record for the north western half of the catchment, where

Extract and Figure 2.6 from Atkins' Thames
Water Stochastic Resource Modelling Stage
2&3 Report’ (June 2018) added to Section 4
and Appendix .
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Upper Thames and sampling is from years where
PET in the Upper Thames is higher. Introducing
higher PET in the Upper Thames may reduce flow
and mean that climate change has a greater impact.
Hydrological model parameterisation may correct for
this, however, further explanation is required.

Bias correction and its impacts (Atkins, 2016, Fig.
2.3). The plots and related text explain that the
generated rainfall time series were post-processed
to correct bias and reduce rainfall in the driest years
to match the observations. Before this correction
only ca. 5-30% of the driest years are below the
observed driest year. Post correction 50% of the
generated driest years have lower rainfall than the
historical analysis. The later analysis on hydrology
and water resources suggests that the correction
has not had a negative impact on the results at least
up to 100-200 year events, however, it is unclear
what the impact is beyond these events.

There is also no acknowledgement in the main text
that the Teddington record is naturalised and subject
to significant measurement and methodological
errors at low flows. There is potential for over-
calibration of hydrological models to this imperfect
flow record and this should be made clear.

PET for the period 1950 to 1972 is not consistent with the
rest of the record. The exact reason for this is not known,
but a comparison of the PET for that half of the sub-
catchment in comparison to the PET for the south-eastern
half of the sub-catchment, and the Central England
Temperature (CET) record is provided in Figure 2-6. Figure
2-6 Comparison of Winter Average PET against Central
England Winter Temperature: Comparison of the PET
record for the northwest half of the Thames catchment
against the southwest PET and the CET record. This
shows that the northwest (in blue) switches from being
above the southeast temperature to being below the
southeast in the 50s and 60s, and has a trend that is not
evident within the CET.'

Figure Al-4 (below) shows a comparison of the PET
record for the northwest half of the Thames catchment
against the southwest PET and the CET record. This
shows that the northwest (in blue) switches from being
above the southeast temperature to being below the
southeast in the 50s and 60s, and has a trend that is not
evident within the CET.'
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Figure A1-4
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12.3 Estimation of 1 in 200 Apart from the London Water Resource Zone, TW has assessed the impact of a 1:200 year drought on  Clarification text added to Section4 and
drought events using Extreme Thames Water has used an Extreme Value Analysis the resilience of each of its WRZs. For London this Appendix |, explaining that the approach for
Value Analysis for other method to estimate deployable output in 1 in 200 assessment has been undertaken using stochastics to calculating the 1 in 200 drought DO in the
resource zones drought events. However, there is a lack of evidence provide a detailed and complex assessment of the severe Thames Valley (not including London) is
with which to review the adequacy of the approach. drought impact. For its other WRZs TW has undertaken a appropriate . 1 in 500 EBSD ‘'what-if'
less detailed and complex approach and has used scenario detailed in Section 4, Appendix |

Extreme Value Analysis. This is reported in detail in: ‘Table and Section 10.
10 Extreme Value Analysis, Thames Water, November

2017’. The following text is taken from this report, although

the report contains a lot more detail:

‘This report contains an evaluation of the potential risks
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faced by Thames Water in Water Resource Zones (WRZs)
outside of London during severe (1 in 200) and extreme (1
in 500) droughts, and is written to act as a support to
Thames Water’s Table 10 of the WRMP19 submission.
The form of assessment is relatively simple and follows the
Extreme Value Analysis (EVA) principles outlined in the
UKWIR ‘WRMP19 Methods: Risk Based Planning’
guidance. In order to provide inputs to Table 10 of the
Water Resources Management Plan (WRMP) the impact
of the two drought severities has been calculated in
relation to the ‘baseline’ Deployable Output (DO), which
has been calculated separately by Thames Water and in
all cases is equal to the calculated DO for the overall worst
historic drought on record for each WRZ.

For the Guildford, Kennet and SWA WRZs the primary
analysis was carried out for the summer Dry Year Critical
Period (DYCP) as this generates the greatest stress in the
supply/demand balance, however Dry Annual Average
(DYAA) conditions were also assessed to allow completion
of Table 10.

For SWOX only the DYAA was analysed as the WRZ
incorporates the Farmoor storage reservoir.

For the Henley WRZ there are no sources vulnerable to
drought DO impacts, so no analysis was required for Table
10.

Methodology
All WRZs used EVA based on the primary system stress

metric for those sources that are at potential risk from the
hydrology associated with more severe events. The
potentially vulnerable sources were identified through
discussion with Thames Water. The metrics that were used
were as follows:

» Kennet and Guildford (Fobney and Shalford) run of river
works: annual summer minimum flow (with comparisons
against the absolute annual minimum for the DYAA
analysis).

» Kennet and SWA groundwater sources: annual summer
minimum levels in the indicator observation borehole
(OBH) that is used for each source in the hindcasting DO
analysis (with comparisons against the absolute annual
minimum for the DYAA analysis)

* SWOX: annual calculated Farmoor reservoir storage
minima for the Deployable Output demand condition run in
WARMS2.
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The estimated return period of the worst historic event
used for DO hindcasting was estimated from the resulting
EVA curve fit. The estimated indictor level for the 1 in 200
and 1 in 500 drought scenarios was then calculated based
on the EVA curve. An example of the EVA curve fit is
shown in Figure 2-1 of the November 2017 report. As
shown, the selection of the best curve fit was based on the
P statistic and the Anderson-Darling goodness of fit test,
although in some cases some manual interpretation was
also used based on the nature of the fit around the lower
annual minima values.

Conclusions

Simple EVA was able to produce a reasonable calculation
of the impact of 1 in 200 and 1 in 500 events on Thames
Water’s resources in the Guildford, Kennet, SWA and
SWOX WRZs. Farmoor is predicted to lose around 5.4Ml/d
DO under the 1 in 200 event, and around 22.4Ml/d DO
under the 1 in 500 event. The impacts have been updated
from those presented within the Drought Plan, but are
generally of a similar scale. The surface water source at
Shalford in Guildford was found to be not at risk during
either the 1 in 200 or 1 in 500 event, and the surface water
source at Fobney in the Kennet WRZ was only found to be
potentially at risk of DO reduction during the 1 in 500
extreme event. Impacts on groundwater sources range
from zero in Guildford, through to 5.23Ml/d in Kennet under
the 1in 500 event.’

12.4 Timing of 1:200 Thames Water has stated that a resilience level of  The delivery of improved resilience to drought to address  Timing of 1 in 200 drought resilience EBSD
resilience 1:200 can only be achieved by 2030 due to lead in  droughts of 1:200 year return period is dependent upon ‘what-if* scenario added to Section 4,
times for Teddington DRA. However, the company  delivery of a water supply scheme large enough to provide Appenidx | and Section 10 Programme
has not considered if resilience can be achieved any the improved water supply demand balance to ensure the appraisal and scenario testing.
time sooner required level of drought resilience. For the draft plan this
improved supply demand balance was provide by the
Teddington DRA scheme which could not be delivered until
2030. For the revised draft WRMP the Teddington DRA is
not included; the alternative programme of scheme
development includes the Deephams reuse scheme,
groundwater development and Oxford canal transfer.
Programme appraisal analysis has been undertaken to
determine the quickest time by which the improved
resilience can be provided and the earliest that this can be
delivered is 2030.
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12.5 Resilience testing of

has not been provided.

Thames Water has carried out resilience testing of
options the Upper Thames Reservoir option and also the
Unsupported Severn Thames Transfer and Vyrnwy
support option. However, it has not resilience tested
other strategic options and explanation as to why

This has been done for the Severn-Thames transfers and
South East Strategic Reservoir Option, which are the only
large hydrologically based schemes and is addressed in
the revised draft WRMP19. The work was presented in the
draft WRMP19.

The impact of climate change on the dual purpose
Abingdon reservoir was assessed in WARMS?2 using the
UKCP09 medium emissions scenario for the 2080s. The
results showed no climate change impact on the yield
(Deployable Output) of this scheme which has been
carried forward into programme appraisal for the revised
draft WMRP19.

The impacts of climate change on the DO benefit of the
Severn Thames transfer (STT) as well as the impact on the
Severn Thames transfer of extreme stochastically derived
drought events has been completed by Atkins. The
resulting climate change impact on this scheme and this
yield (Deployable Output) impact have been carried
forward into programme appraisal for the revised draft
WRMP19.

Atkins' DGO06 Version 8 report for the unsupported STT
states that '‘Both the historically based and stochastically
based methods indicate that the net yield of the scheme
reduces by around 20MI/d under climate change, even
though absolute flows in the Severn reduce by much more
than this under climate change futures. This is because the
net yield depends on the storage characteristics in the
Thames-London reservoirs as well as the flows in the
Severn. Lower flows and hence storage in the Thames led
to the transfer being called upon earlier in the season and
for longer during a drought year than they are under the
current climate. This means that the transfer is required
when River Severn flows are closer to their winter
maximum, so there is more opportunity for benefit from the
scheme. Overall, when it comes to net yield, it appears that
the lower flows associated with climate futures in the
Severn are largely counter-balanced by the wider timing of
need caused by lower flows in the River Thames.'

Atkins' DGO8 report for the supported STT (with Lake
Vyrnwy Support Scheme) 'Currently it is not known
whether climate change will affect the availability of
transfer water from United Utilities or Severn Trent, but it
has been assumed that this will be unaffected. The impact
of climate change is therefore confined to the proportion of
‘natural’ support flow from the River Severn. A simplified

Appendix U has been expanded to include
conclusions from the Severn Thames
Transfer Study (CEH, June 2018) work
completed as part of the MaRIUS project
which showed that the number of droughts of
moderate severity or greater in the Thames
catchment is projected to increase into the
future : Climate Change.

A comment that the High emissions UKCP09
scenario for the 2080s has also been
assessed for London which is shown to be
slightly more wet and dry at the extremes
however overall slightly wetter on average
than the Medium emissions scenario also
added to Appendix U: Climate Change.

Section 7 now includes a comment on the
way in which the climate change impacts on
the South East Strategic Reservoir Option
and STT have been assessed, fed into the
fine screening report and carried forward into
programme appraisal.
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analysis has therefore been carried out that uses the
findings of report DGO06 (the Unsupported Severn Thames
Transfer scheme) to estimate the potential impact from
climate change upon the overall scheme. That analysis
indicates that natural flows will tend to reduce under
climate change due to the extended period that the River
Severn spends below the Hands off Flow (HoF) constraint,
with an impact of around 20% of total transfer volume. For
the purposes of this assessment it is assumed that there is
no particular volumetric constraint on the UU transfer, so it
will be able to provide additional support (up to the
capacity constraint), as the need increases.'

As part of programme appraisal both the supported and
unsupported STT options have been assessed on a
consistent basis with internal options as set out by Mott
MacDonald in the Fine Screening Report July 2018. The
climate change impact, and related uncertainty, has been
included in the yield (Deployable Output) figures used to
define the supply capability of these options as part of this
assessment.

In WRMP14 HR Wallingford completed work for Thames
Water examining the Future Flows Hydrology dataset for
the River Thames catchment to investigate the potential
occurrence of more extended, severe droughts than those
that have occurred within the historical record used for
water resource planning (this is detailed in Appendix U of
Thames Water's WRMP14 pg.36 to 39). The analysis
undertaken by HR Wallingford confirmed that prolonged
periods of drought, more severe than those seen in the
historical record are predicted to occur in the Future Flows
dataset. Further climate change evidence for WRMP19 is
the MaRIUS project data. Thames Water commissioned
CEH to complete the Severn Thames Transfer Study
(CEH, June 2018) using simulations from the NERC-
funded project MaRIUS. The results showed that the
number of droughts of moderate severity or greater in the
Thames catchment is projected to increase into the future
in Climate Change Appendix U.

The Severn Thames Transfer Study (CEH, June 2018)
report aligns with Atkins' climate change impact
interpretation for the impact of climate change on the
unsupported Severn Thames Transfer ‘Although the flows
in the Severn tend to reduce during the spring to autumn

61



Draft Water Resources Management Plan 2019

SoR Appendix Al: Response to Environment Agency representations

— October 2018

Issues and Evidence

TW consideration Changes made to the plan

If no changes why
not

period under climate change the timing of recession and
recharge in the London reservoirs also changes, so the
water is called for earlier and for longer into the recharge
season.” CEH, June 2018 report states that the drought
duration within both catchments decreases in the future
and is narrower for the Severn than the Thames which
supports Atkins' statement. Atkins' state: 'The winter flows
in the Severn also tend to increase under most climate
change scenarios, so water is available in these earlier and
later seasonal periods.' CEH, June 2018 report states that
potential transfers in winter months would remain viable in
the future. CEH, June 2018 report concludes that the
percentage of time that the Thames is in drought and the
Severn is not will decrease (ie. droughts will become more
coincident) however the fact that the duration of the
droughts will vary less in the Severn than in the Thames
catchment means that the STT will be able to continue to
provide benefit during climate change in the future
particularly during early/late season/winter; this aligns with
Atkins' interpretation.

For the London WRZ, the company appears to have
included the 1976 drought event despite the WRMP
identifying the critical year as 1921. It is unclear if
this is a typo, or that the worst historic drought on
record has not been presented in Table 10.

In accordance with the Environment Agency (2016)
guidance note, if the 1976 drought is the event which
constrains Deployable Output but that the 1921/22
event is the Worst Historical Drought (WHD) then
the worst historic drought should also be a distinct
row in Table 10.

12.6 Scenarios included in
Table 10 for London

Typo -Table 10 1976 to 1921 now corrected
Table 10

Typo corrected in revised draft WRMP19

For Guildford resource zone, 1976 is listed in Table
10. However, Appendix | reports that 1992 and 1956
are the years with the lowest flows for the
Tillingbourne and River Wey which are considered
drought vulnerable sources, with 1992 also stated as
critical drought year in groundwater. It is unclear
whether the worst historic drought on record has
been considered.

12.7 Scenarios included in
Table 10 for Guildford

In the Guildford resource zone, there is mix of groundwater No changes required.
and surface water sources that are fed by the Chalk and

Lower Greeensand aquifers. Each of these sources has

different drought resilience characteristics as follows:

» Water available for abstraction at Shalford WTW is >30
Ml/d during years of lowest flow in the Rivers Wey and
Tillingbourne, i.e. 1955/56 and 1991/92. It's source DO is
constrained by abstraction licence minus process losses.
« Dapdune & Ladymead Chalk groundwater sources have
lowest groundwater levels in 1922, but their source DOs
are constrained by the WTW assets. Removal of these
constraints has been considered in defining WRMP19

No changes required
for revised draft
WRMP as critical year
for Guildford stated as
1992 in draft WRMP19
Appendix | and
Appendix A:Table 10
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water resource options.

» Millmead Chalk groundwater source has lowest
groundwater levels in 1922, but its source DOs are
constrained by licence.

 Netley Mill & Albury Lower Greensand groundwater
sources have lowest groundwater levels in 1992, but their
source DOs are constrained by licence minus process
losses.

» Mousehill & Rodborough Lower Greensand groundwater
sources have lowest groundwater levels in 1992, although
this is not hindcast as the aquifer is confined, but in any
case their peak source DOs are constrained by pump
capacity minus process losses.

« Sturt Road Lower Greensand groundwater source is
assessed as having lowest spring discharges in 1992.

The consequence is that the Guildford WRZ is mostly
resilient to a range of historical droughts, apart from the
Sturt Road source whose peak DO is constrained by
groundwater levels and spring flows in 1992. As a result,
the critical drought year for the Guildford WRZ should be
recorded as 1992.

12.8 Thames Valley zones
and level of service

Whilst the reporting accompanying Table 10
identifies that demand restrictions are triggered by
reservoir stocks in the London Zone, it is not clear
iffnow demand restrictions are triggered in other
zones.

The mechanism by which demand restrictions are
triggered in the Thames Valley Water Resource zones is
set out in detail in Thames Water’s 2017 Drought Plan.
The following information is taken from section 4.2- 4.4 of
the Drought Plan:

Drought management decisions must start with a
consideration of the impact the drought is having on the
supply capability within each WRZ and the approach taken
in formulating the drought management protocol is
dependent upon the nature of the water resources system
within each WRZ.

Because of the dominant nature of the London WRZ, it will
generally be the case that the water use restrictions
introduced in the London WRZ will also be applied to the
rest of Thames Water’s supply area. Nonetheless, the
Drought Plan recognises that there may be situations in
which more local measures may need to be introduced for
the other WRZs, consequently, protocols have also been
developed for these zones.

SWOX
In SWOX the protocol is similar to that of London for the

Section 4 and Appendix | has been
expanded to include the mechanism by
which demand restrictions are triggered in
the Thames Valley.
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introduction of water use restrictions associated with the
Levels of Service. However, unlike the London WRZ, there
are no supply-side strategic drought schemes built into the
zone’s deployable output; the major supply-side
augmentation comes mainly in the form of increased
abstraction from existing sources introduced through the
drought permit mechanism.

The principal and most drought-critical source in the
SWOX WRZ is the Farmoor water resources system
comprising abstraction from the River Thames transferred
to Farmoor reservoir, referred to in the next sub-section.
Following the publication of the Drought Plan 2010, the
methodology for the zone was reviewed and amended in
recognition of the concern expressed by the EA and Defra
on the potentially relatively rapid decline in Farmoor
reservoir storage compared to London reservoir storage
under comparable low flow conditions.

New triggers

The Farmoor licence increasingly constrains abstraction
from the river as the River Thames recedes under low flow
conditions. This, in turn, governs the quantity of river water
that can be transferred to Farmoor reservoir. This
river/reservoir dependency has been used to define a set
of triggers based on critical low flows at Farmoor, the
criteria are as follows:

« Trigger for determining the submission date for DD11
order and drought permit applications is set at 200 Ml/d (5-
day running mean) under DEL3 or DEL4 drought event
scenarios;

Kennet Valley and Guildford WRZs

Although groundwater provides a major contribution in
these zones, the critical drought elements are the surface
water sources on the River Kennet and River Wey for
Kennet Valley and Guildford, respectively. The protocol for
these zones is therefore based on river flow reaching
critical low levels which act as the trigger mechanism for
the introduction of drought measures. But as mentioned
above, the drought situation in London is the principal
factor in determining the drought response in these zones.

Slough/Wycombe/Aylesbury and Henley WRZs

These two zones are entirely supplied by groundwater
sources, which historically have remained robust during
drought. That is to say, the critical point at which source
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outputs decline below their deployable output has never
been reached. The approach in these zones, therefore, is
to track key regional observation boreholes as well as to
track the performance of selected groundwater sources in
relation to their deployable output. However, as mentioned
above, the drought situation in London is the principal
factor in determining the drought response in these zones.
This is because in a severe drought measures are likely to
be implemented Company-wide and measures
implemented in the SWA and Henley WRZs will have a
small but positive benefit for London.

12.9 Unrestricted demand

Unrestricted demand reported in Table 10 has been
set at the level of Deployable Output rather than
reflecting the anticipated demand that the system
would be subjected to during such a drought. This
means that Table 10 suggests unrestricted demand
reduces as drought severity increases.

We have included DO in Appendix A: Table 10 as this No changes required.
reflects the demand that can be met in a drought. The
calculation of DO for London is based on WARMS2 model
assessment with demand reductions build in from media
campaigns, Temporary Use Bans (TUBs) and drought
orders to restrict non-essential use. Therefore the reduced
demand that will be experienced during a drought as a
result of customer restrictions is accounted for in the DO. It
is not possible to provide a different demand for different
droughts because the drought severity is not known at the
onset of drought and so all measures are introduced
according to the 2017 Drought Plan methodology.

Appendix A: Table 10 shows that as drought severity
increases then DO is reduced and this is a function of the
ability to meet a lower level of demand in droughts of
greater severity than in the historic record. We have
demonstrated in our Drought Plan that to maintain supplies
in these severe droughts we would need recourse to
drought permits and drought orders for a prolonged period
resulting in unacceptable environmental damage and
economic impact. Therefore we wish to develop resilience
to more severe droughts without recourse to drought
permits for prolonged periods. This improved resilience will
mean that we can meet the same demand for a 1:200 year
drought we can currently meet for drought severity based
on the historical record i.e. approximately 1:100.

The DO in Appendix
A: Table 10 reflects
the demand that can
be met in a drought so
no update is required.

12.10 Testing resilience at
critical years

Our 2017 guidance states that Table 10 should be
completed once for the base year scenario, and if
seeking drought resilience investment, completed
again for the critical year in the planning horizon.
Given the target date of 2030 for provision of 1 in
200 drought resilience in the dWRMP2019, an

We included entries for the current year in its draft Drought resilience scenario added to

WRMP19.We have addded a drought resilience scenario  Appendix A:Table 10 for London in 2030.

to Appendix A:Table 10 for London in 2030.
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additional version of Table 10 for 2030 should also

be provided reflecting the anticipated demand at that

time and, potentially, with options already triggered
by that date included in the modelling of scenarios.

12.11 Contribution of demand-
side and supply-side drought
measures

A number of columns in Table 10 have not been
completed (e.g. columns J, M, Q and T) in carrying
forward the different components of how the
required level of demand would be met during each
drought scenario. There is also potentially double-
counting in terms of what is separated out in the
different columns for Drought Plan demand-side and
supply-side measures (columns P and S) and what
is already implicit in the deployable output estimate
presented in column G.

We have included an allowance for Drought Orders to ban

Table 10 headings updated to ensure clarity

non-essential use in its assessment of DO for entry to table in revised draft WRMP19

10.We do not include any allowance for Drought Permits or

Drought Orders to increase resource availability in its
baseline DO. This is in line with Environment Agency
WRPG July 2018). We have allowed for Drought Permits
or Drought Orders to increase resource availability in the
marginal benefit of Drought Orders in Appendix A: Table
10. This allowance is only included once and so there is no
double counting and it does not include the allowance for
Drought Orders to ban non-essential use which are only
included in the DO assessment.

12.12 Contribution of non-
drought demand side actions

Table 10 is designed to provide improved
transparency on the contribution of drought
measures to the total supply system output for the
chosen levels of service. However, for London WRZ
the benefits from WRMP related demand-side
measures are constant for all droughts regardless of
severity.

It was an error within the draft WRMP19 that for London
WRZ the benefits from WRMP related demand-side
measures, within Appendix A: Table 10, were held
constant for all droughts regardless of severity. For the
revised draft WRMP19 the benefits have been updated
assuming that the same proportion of demand saving
volume occurs as for Historic droughts (1 in 100) as for
stochastic droughts (1 in 200 and 1 in 500) as there is no
modelled information available for drought severity worse
than in the historic record (1 in 100).

Appendix A: Table 10 updated assuming that
the same proportion of demand saving
volume occurs as for Historic droughts (1 in
100) as for stochastic droughts (1 in 200 and
1in 500) as there is no modelled information
available for drought severity worse than in
the historic record (1 in 100).

12.13 Demand-side benefits in
groundwater dominated and
conjunctive use water
resources zones

Demand-side benefits have not been quantified for
groundwater dominated water resource zones and
sources within conjunctive use WRZs.

Demand side benefits are quantified for conjunctive use
zones, both London and SWOX. For our other zones,
which are not conjunctive use zones the demand

restrictions do not affect DO and so are not included in our

supply demand balance. For these zones there is no
strategic storage and so no progressive loss of storage
during a drought and our WRMP shows that we can meet
demand with the DO for the zone and so demand
reduction does not contribute to the maintenance of DO.

However during a drought, demand restrictions will be
implemented across all zones in line with our 2017
Drought Plan and so will help to reduce demand in the
groundwater dominated zones thereby providing resilience
to droughts greater than those observed in the historic
record which may give rise to some marginal reductions in
yield as set out in our analysis for Appendix A: Table 10.

Additional information and clarification added
to Section 4 and Appendix I.
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12.14 Benefits from drought ~ For WRZs other than London, the benefits from

permits in DYCP and DYAA  Drought Plan Drought Permits under both dry year
annual average and dry year critical period design
conditions are the same but there is no further
information provided to support this.

We have set out the anticipated yields from drought

Plan. We have added this information to the supporting
information for Appendix A: Table 10 in our revised draft
WRMP.

We have added this information to the
permits in each of our resource zones in our 2017 Drought supporting information for Appendix A: Table
10 in its revised draft WRMP.

12.15 Contribution of strategic It is not clear exactly how the benefits from strategic

schemes schemes (e.g. West Berkshire Groundwater Support
Scheme), known to have potentially a limited period
time over which support would be available, have
been considered and a commentary on these should
be provided in Table 10 comments section.

Thames Water has strategic schemes that support London We have provided further commentary on
the strategic schemes in Appendix I.

during a drought, and are included within the London DO
which include: Gateway (the Beckton desalination plant),
Hoddesdon Transfer Scheme, The East London Resource
Development Scheme (ELRED), Stratford Box, The North
London Artificial Recharge Scheme (NLARS), the
Chingford Artificial Recharge Scheme (CHARS) and the
West Berkshire Groundwater Scheme (WBGWS). The
WBGWS also provides support to the Kennet WRZ
through enhancing flows in the River Kennet.

See strategic scheme DO benefit table under EA
Recommendation 7.2 (Figure Al-1) for trigger levels and
DO benefits of each strategic scheme.

With regard to resilience during drought, the assumed
benefit of schemes from WARMS?2 is essentially fixed
according to a monthly based profile of yield, which is
triggered when the relevant Lower Thames Operating
Agreement control curve is triggered.

Currently this does not vary under more extreme drought
scenarios, as it is not possible to model the performance of
such schemes outside of the historic record, however a
comment on drought resilience of each strategic scheme is
provided below:

* Gateway (the Beckton desalination plant) is resilient to
more extreme events because the raw water resource is
from the Thames Tideway and so is effectively unlimited
during drought. The operating protocol for the Beckton
desalination plant is set out in our Drought Plan. The
scheme provides a beneficial yield of 150 M/d with a fixed
profile assumed during drought. Thames Water will
consider the potential impact of raw water quality on
abstraction and therefore yield during extreme droughts for
its next WRMP.

* Hoddesdon Transfer Scheme is resilient to more
extreme events because this is an effluent transfer scheme
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taking effluent from the Deephams STW catchment to Rye
Meads STW catchment via a pipeline and a sewage
pumping station. The transfer increases the volume of
water in the River Lee diversion channel and allows
increased abstraction during periods of drought and so is
effectively unlimited during drought. Thames Water will
consider nitrate challenges which may constrain
abstraction during drought in the River Lee catchment as
part of the AMP7 NEP.

* The East London Resource Development Scheme
(ELRED) and Stratford Box (and Old Ford), small
groundwater schemes which can be operated in
conjunction, are located in confined Chalk and are
therefore considered to be drought resilient with a fixed
profile assumed during drought.

* The North London Artificial Recharge Scheme
(NLARS) and the Chingford Artificial Recharge Scheme
(CHARS), which enable beneficial use of the confined
Chalk aquifer in North London by a technique known as
managed aquifer recharge, and the West Berkshire
Groundwater Scheme (WBGWS), a strategic drought
river augmentation scheme, have been assessed through
modelling to provide a yield that can be expected in the
worst droughts in the historical record; the yields diminish
during drought. The NLARS and CHARS schemes have a
yield based on 16 months of use with the WBGWS based
on 240 days of use. These durations arise from the
duration for which they are required in the most severe
drought in the historical record and the difference arises
because the NLARS and CHARS are triggered at Level 1
and WBGWS s triggered at Level 2.The yield available
from the NLARS, CHARS and WBGWS schemes have not
been assessed for more severe droughts, this would entail
significant work to establish what a longer term sustainable
abstraction rate might be during more extreme droughts,
ie. those longer than the current historical drought duration
modelled, and Thames Water will consider this for its next
WRMP.

12.16 Consideration of
contrasting extreme and
severe droughts

under more extreme evens.

in Table 10 comments section. The contribution that
strategic schemes make to improving resilience is
not transparent Thames Water should provide
further information on the anticipated yields from
strategic schemes in each of its resource zones

We have assessed the impact of more severe droughts in
our WRMP and 2017 Drought Plan. We have assessed the
impacts of a 1:200 year drought for our WRMP and
included the assessment results in Appendix A:Table 10.
This demonstrates that we can manage a 1:200 year
drought but would require the use of Drought Permits. We

Section 4 and Appendix | has been
ammended to include Drought Vulnerability
Surfaces, including an explanation of the
approach used and how this relates to the
WRPG.
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12.16 Consideration of contrasting extreme and
severe droughts

Severe and Extreme droughts with contrasting
profiles (e.g. 12/ 18 / 24 month duration) have not
been provided and therefore it is not possible to
understand how the benefits from supply-side and
demand-side measures might vary depending on the
drought characteristics. This may be particularly
informative for both London and SWOX WRZs.
Scenarios beyond 1:200 have also not been
provided for WRZs other than London. For London
WRZ Extreme Drought the estimated benefits from
Level 4 restrictions have not been reported in Table
10 to demonstrate how a drought of this severity
might be mitigated.

have assessed the potential impact of 1:300 and 1:500
droughts in our Drought Plan and this also shows that it is
possible to maintain supplies through these droughts with
the use of Drought Permits over an extended period and
with Drought Orders to ban non-essential use. This means
that we do not plan for reaching Level 4 and our Levels of
Service reflect this. However the environmental and
economic impact of this prolonged use of DPs and DOs
would be severe, particularly on the environment, and in
our view it is not acceptable to plan on this basis.
Therefore we plan to develop an increased resource base
so that we are resilient to 1:200 year drought without the
requirement for prolonged use of drought permits. It should
be noted that the resilience described in our Drought Plan
is for the duration of the current plan only and so relates to
the next 6 years after which we will develop our next
edition of the plan. Therefore the plan does not include the
impacts of future growth in population or climate change
and so without new resource development or improved
supply demand balance we are not likely to be resilient to
more severe droughts for the period of our next Drought
Plan.

We have assessed the impact of a 1:200 year drought on
the resilience of each of our WRZs. For London this
assessment has been undertaken using stochastics to
provide a detailed and complex assessment of the severe
drought impact. For its other WRZs we have undertaken a
less detailed and complex approach and has used
Extreme Value Analysis. This is reported in detail in: ‘Table
10 Extreme Value Analysis, Thames Water, November
2017’. The following text is taken from this report, although
the report contains a lot more detail: ‘This report contains
an evaluation of the potential risks faced by Thames Water
in Water Resource Zones (WRZs) outside of London
during severe (1 in 200) and extreme (1 in 500) droughts,
and is written to act as a support to Thames Water’'s Table
10 of the WRMP19 submission. The form of assessment is
relatively simple and follows the Extreme Value Analysis
(EVA) principles outlined in the UKWIR ‘WRMP19
Methods: Risk Based Planning’ guidance. In order to
provide inputs to Table 10 of the Water Resources
Management Plan (WRMP) the impact of the two drought
severities has been calculated in relation to the ‘baseline’
Deployable Output (DO), which has been calculated
separately by Thames Water and in all cases is equal to
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the calculated DO for the overall worst historic drought on
record for each WRZ.

For the Guildford, Kennet and SWA WRZs the primary
analysis was carried out for the summer Dry Year Critical
Period (DYCP) as this generates the greatest stress in the
supply/demand balance, however Dry Annual Average
(DYAA) conditions were also assessed to allow completion
of Appendix A: Table 10.

For SWOX only the DYAA was analysed as the WRZ
incorporates the Farmoor storage reservoir.

For the Henley WRZ there are no sources vulnerable to
drought DO impacts, so no analysis was required for
Appendix A: Table 10.

Methodology

All WRZs used EVA based on the primary system stress
metric for those sources that are at potential risk from the
hydrology associated with more severe events. The
potentially vulnerable sources were identified through
discussion with Thames Water. The metrics that were used
were as follows:

» Kennet and Guildford (Fobney and Shalford) run of river
works: annual summer minimum flow (with comparisons
against the absolute annual minimum for the DYAA
analysis).

» Kennet and SWA groundwater sources: annual summer
minimum levels in the indicator observation borehole
(OBH) that is used for each source in the hindcasting DO
analysis (with comparisons against the absolute annual
minimum for the DYAA analysis)

* SWOX: annual calculated Farmoor reservoir storage
minima for the Deployable Output demand condition run in
WARMS2.

The estimated return period of the worst historic event
used for DO hindcasting was estimated from the resulting
EVA curve fit. The estimated indictor level for the 1 in 200
and 1 in 500 drought scenarios was then calculated based
on the EVA curve. An example of the EVA curve fit is
shown in Figure 2-1 below. As shown, the selection of the
best curve fit was based on the P statistic and the
Anderson-Darling goodness of fit test, although in some
cases some manual interpretation was also used based on
the nature of the fit around the lower annual minima
values.

Conclusions

Simple EVA was able to produce a reasonable calculation
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of the impact of 1 in 200 and 1 in 500 events on Thames
Water’s resources in the Guildford, Kennet, SWA and
SWOX WRZs. Farmoor is predicted to lose around 5.4Ml/d
DO under the 1 in 200 event, and around 22.4Ml/d DO
under the 1 in 500 event. The impacts have been updated
from those presented within the Drought Plan, but are
generally of a similar scale. The surface water source at
Shalford in Guildford was found to be not at risk during
either the 1 in 200 or 1 in 500 event, and the surface water
source at Fobney in the Kennet WRZ was only found to be
potentially at risk of DO reduction during the 1 in 500
extreme event. Impacts on groundwater sources range
from zero in Guildford, through to 5.23MI/d in Kennet under
the 1 in 500 event.

For the London WRZ, 'drought severity’ has been
calculated using the WARMS model that quantifies the
combined duration and intensity of a drought, as stated
according to the amount of stress it places on the London
water resource system. All drought severities (return
periods) have been defined according to the relative
London system yield as calculated in IRAS, with the return
period of each drought calculated based on a simple
ranked return period analysis. The ‘severity’ of each
drought therefore takes into account all of the
meteorological drought attributes (timing, duration and
intensity) and expresses them in terms of the impact that
they have on the London system yield. This represents the
best practice for drought analysis as described in the
UKWIR ‘WRMP19 Risk Based Methods’ Guidance and the
Environment Agency ‘Drought Vulnerability Framework’
Guidance. For the Thames Valley WRZs, the drought
resilience has been assessed as detailed within the
Drought Plan. Where potential vulnerabilities to drought
were identified for sources then these were estimated
using similar methods to those detailed in the EA draft
‘Drought Vulnerability Framework' with the estimates
based on groundwater levels, minimum river levels or
reservoir storage as appropriate. As for the London WRZ,
the drought severity risks therefore inherently account for
both duration and intensity of droughts.

The drought vulnerability surfaces prepared for the revised
drafr WRMP19, inlcuding an explanation of the approach
used and how this relates to the WRPG, are included in
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Section 4 and Appendix | .

12.17 Itemisation of drought ~ Thames Water has provided a total yield benefit of

permits drought permits in Table 10. It is has not provided
detail on the anticipated yields for individual drought
permits in different drought events.

We have set out the anticipated yield benefit for each of its
drought permits in our 2017 Drought Plan. We have
included the yield for each of our drought permits in the
summary text accompanying Appendix A:Table 10.

Text accompanying Appendix A: Table 10
now includes the yield for each of our
drought permits in the summary

12.18 Calculation of yield The company has provided a detailed description of
the approach used for the London zone only. Itis
unclear why a similar approach has not been used
for SWOX zone given its similar problem

under drought scenarios

characterisation assessment.

The company notes that for other zones, consultants
were commissioned to assess droughts using EVA
based on key resources e.g. minimum river flows,
minimum reservoir levels, minimum groundwater
levels in indicator OBHs used for hind-casting.
Whilst these generally sound appropriate, there is
limited detail to support this approach.

We have assessed the impact of a 1:200 year drought on
the resilience of each of our WRZs including SWOX. For
London this assessment has been undertaken using
stochastics to provide a detailed and complex assessment
of the severe drought impact. For its other WRZs including
SWOX Thames Water has undertaken a less detailed and
complex approach and has used Extreme Value Analysis.
This is reported in detail in: ‘“Table 10 Extreme Value
Analysis, Thames Water, November 2017’. The following
text is taken from this report, although the report contains a
lot more detail: ‘This report contains an evaluation of the
potential risks faced by Thames Water in Water Resource
Zones (WRZs) outside of London during severe (1 in 200)
and extreme (1 in 500) droughts, and is written to act as a
support to Thames Water’s Table 10 of the WRMP19
submission. The form of assessment is relatively simple
and follows the Extreme Value Analysis (EVA) principles
outlined in the UKWIR ‘WRMP19 Methods: Risk Based
Planning’ guidance. In order to provide inputs to Table 10
of the Water Resources Management Plan (WRMP) the
impact of the two drought severities has been calculated in
relation to the ‘baseline’ Deployable Output (DO), which
has been calculated separately by Thames Water and in
all cases is equal to the calculated DO for the overall worst
historic drought on record for each WRZ.

For SWOX only the DYAA was analysed as the WRZ
incorporates the Farmoor storage reservoir.

Methodology for SWOX:

All Thames Valley WRZs used EVA based on the primary
system stress metric for those sources that are at potential
risk from the hydrology associated with more severe
events. The potentially vulnerable sources were identified
through discussion with Thames Water. The metrics that
were used for SWOX was

annual calculated Farmoor reservoir storage minima for
the Deployable Output demand condition run in WARMS2.

Section 4, Appendix | and Section 10 now
references the revised draft an EBSD 1 in
500 year 'what-if' scenario which determines
the impact on the preferred programme and
investment levels of planning to a 1 in 500
drought.
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The estimated return period of the worst historic event
used for DO hindcasting was estimated from the resulting
EVA curve fit. The estimated indictor level for the 1 in 200
and 1 in 500 drought scenarios was then calculated based
on the EVA curve. The selection of the best curve fit was
based on the P statistic and the Anderson-Darling
goodness of fit test, although in some cases some manual
interpretation was also used based on the nature of the fit
around the lower annual minima values.

Conclusions for SWOX:

Simple EVA was able to produce a reasonable calculation
of the impact of 1 in 200 and 1 in 500 events on Thames
Water’s resources in SWOX WRZ. Farmoor is predicted to
lose around 5.4Ml/d DO under the 1 in 200 event, and
around 22.4Ml/d DO under the 1 in 500 event. The impacts
have been updated from those presented within the
Drought Plan, but are generally of a similar scale.

The impact of drought severity on SWOX yield was
explicitly reviewed and quantified at the 1 in 200 and 1 in
500 level as part of the most recent 2017 Drought Plan.
The 1 in 200 yield (Deployable Output) was stated in
Appendix A: Table 10 for SWOX within the draft WRMP19
and for the revised draft an EBSD 1 in 500 year ‘what-if'
scenario will be run to determine the impact on the
preferred programme and investment levels of planning to
a 1in 500 drought.

Improvement 3: Assess non-drought resilience The company has assessed
its new

The company has assessed its new options to a
range of resilience hazards as part of its options
appraisal process. However, the company has not
assessed resilience to non-drought hazards such as
flooding and freeze-thaw of its existing operations.
The assessment of non-drought resilience is
important so it can understand its resilience and
ensure it is planning appropriately. The company
has recently experienced significant freeze-thaw
related water shortages which only reiterates how
important this assessment is.

The recent (March 2018) freeze thaw event resulted from  Section 10 has been updated to include
detailed performance stress testing of the

network infrastructure, rather than water resource
availability, issues. The resilience of Thames Water’s water investment programme against a wide
resources infrastructure to freeze thaw, as well as other variety of uncertain futures.

factors eg. flooding, is addressed through its resilience

plans within its PR19 Business Plan. Continued investment

in the network through AMP7 will improve resilience to

such non-drought hazards in the future.

The WRMP is designed to make the case for the long term
planning of water resources to meet future demands taking
into account a number of other planning factors and
uncertainty. In advance of WRMP24 work will be
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completed to investigate the probability of freeze thaw
events occurring simultaneously with a dry year in order to
determine whether such an event falls within or outside of
the probabilities of resilience hazards / trends considered
and planned to within the WRMP. At this time we feel this
is outside of a 1 in 200 year event but our future analysis
will confirm this.

Section 10 includes a detailed explanation of the
performance testing that we have undertaken of our
preferred plan to ensure that it provides a robust and
resilient solution to the planning problem. This includes
testing the plan against a wide variety of uncertain futures
(adaptive planning) as well as allowing for headroom to
address the potential uncertainty in demand management
savings. A number of contigency options (groundwater
schemes) have been included in the preferred plan as
headroom.

Improvement 4: Ensure the calculation of deployable output is robust

14.1 Clarity around deployable Four of Thames Water's WRZs derive their raw

outputassessment for mixed water supplies predominantly from groundwater

source zones sources and are assessed non-conjunctively.
However, Kennet Valley and Guildford WRZs have
significant surface water sources at Fobney and
Shalford respectively, and it is not clear how those
surface water sources are assessed. In the Kennet
Valley zone, flows can be complex and there are
concerns regarding flows in a drought worse than
the 1976 event, controls on the fish pass flows at
Theale and the Labyrinth Weir, and also any issues
surrounding the operation of the West Berkshire
Groundwater Scheme.

We have not assessed the Kennet Valley and Guildford
WRZs as conjunctive use zones because they do not have current approach to calculation of

any strategic reservoir storage, rather they are served by a deployable output in Thames Valley water

combination of run of river sources and groundwater
sources. As a result and there is not the potential to use
groundwater sources while resting reservoir storage to
prolong its contribution to the overall system yield.
However we have reviewed and revised our approach to
the calculation of groundwater source deployable output
(DO), such that a time variant yield can be calculated. This
enables calculation of peak DO at the time of peak
customer demand as well as average DOs for 12 month
periods, and is informative especially where the source
yield is constrained hydrogeologically. This approach can
also be implemented for surface water sources such as
Fobney and Shalford, and will form an important
component of exploring the need and benefit from
producing a conjunctive water resources analysis for the
Kennet and Guildford WRZs in preparation for WRMP24.
However, Thames Water has reviewed and revised its
approach to the calculation of groundwater source DO,
such that a time variant yield can be calculated. This
enables calculation of peak DO at the time of peak
customer demand as well as average DOs for 12 month
periods, and is informative especially where the source

resource zones.

Section 4 and Appendix | updated to explain
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yield is constrained hydrogeologically. This approach can
also be implemented for surface water sources such as
Fobney and Shalford, and will form an important
component of exploring the need and benefit from
producing a conjunctive water resources analsyis for the
Kennet and Guildford WRZs in preparation for WRMP24.

14.2 Consideration of full
conjunctive use model for
SWOX

The company uses WARMS2 to model its
deployable output for part of the SWOX zone.
However, there are concerns that it does not include
all sources within the zone. There are concerns that
this may not provide a correct calculation of
deployable output.

The current assessment for SWOX WRZ DO is fit-for- No changes required.
purpose beacuse WARMS2 models the Upper Thames

strategic reservoir/groundwater source conjunctive use

system, with the South Oxfordshire (SOX) source DOs and

transfers to the Upper Thames added as a post-processing

step to calculate the WRZ DO. If South Oxfordshire (SOX)

DO and transfers were added on within the conjunctive use

model this would not result in a change to the SWOX WRZ

DO.

Our assessment of the
WARMS2 current
modelling approach is
that it is fit for purpose
and in line with the
WRPG (as was
detailed in Appendix |
of the draft WRMP19).
If South Oxfordshire
(SOX) DO and
transfers were added
on within the
conjunctive use model
this would not result in
a change to the SWOX
WRZ DO.

14.3 Groundwater deployable

output and hindcasting

The company has changed its groundwater
deployable output calculation moving from annual
minima to summer minimum groundwater levels and
basing assessments on one event for all sources
within a WRZ. The details of changes are
documented in a separate report. Further detail
should be provided on the selection process and
suitability of hindcasting for those sources it is used
for, how infilling of data may affect this, how
groundwater Deployable Output during Critical
Period, Annual Average etc. is estimated, and how
critical drought years were selected in all WRZs.

As noted in our draft WRMP19, we have made further No changes required.
improvements to the calculation of groundwater source

deployable output. The aim of these improvements has

been to provide greater consistency in defining a WRZ DO,

as well as defining source DOs that are more appropriately

aligned with the assessment of the DYAA and DYCP

supply demand scenarios, with the assessment of the

critical peak period being particularly important for our

Thames Valley WRZs outside London.

In improving consistency in defining a WRZ DO, we are
now using a common critical drought year for each WRZ.
This helps to define a coherent WRZ DO rather than one
that includes a summation of groundwater source DOs that
are derived from a disparate number of historical droughts.
As already noted in the draft WRMP19, the critical drought
considered is selected based on the drought that defines
the WRZ DO for our conjunctive use zones, i.e. London
WRZ and the Upper Thames component of the SWOX
WRZ. In other WRZs the critical drought is selected to
reflect the DO of key WTWSs, such as Fobney WTW in the
Kennet WRZ, while for the Guildford WRZ, where most of

After careful
consideration of the
issue raised, we are
confident that our
methodology is robust
and in line with revised
draft WRMP19.
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the sources are resilient to a range of droughts, the critical
year selected reflects those sources whose DO is
constrained by hydrological and hydrogeological conditions
rather than, for example, their abstraction licence. Making
such an improvement ensures a coherent, hydrologically
consistent, assessment of DO across all sources within
each of the WRZs.

We have improved our assessment of DO for the critical
peak period, moving from a consideration of an annual
groundwater level minima to the minimum groundwater
levels during a summer peak demand period. This uses
indicator observation boreholes, hindcast where necessary
and as far as is reasonably possible, to assess
hydrological conditions back to 1920 and so enable
groundwater levels for key droughts from the 1940s, 1930s
and 1920s to be calculated and considered. Using these
groundwater levels, usually calculated at a weekly or
monthly frequency, we carry out time-variant yield
analyses for our groundwater sources, which enables
calculation of yield at any week/month of the critical
drought year. Following this approach, we have calculated
a demand driven peak DO reflecting the time of peak
summer demand in July/August; this enables a more
realistic assessment of critical peak period DO, although
with August groundwater levels usually being selected this
minimises over-estimation of the DO. In addition, the time-
variant yield analysis allows us to calculate a 12 month
average DO, as well as a minimum DO that accounts for
the lowest groundwater levels that would tend to occur
following 3-4 months of additional recession after the peak
demand period. Considering this point further, as an
example, in the SWOX WRZ the sum of the peak source
DOs calculated previously using minimum groundwater
levels is of the order of 10 Ml/d lower than that defined
using the summer critical peak period groundwater levels
and, as a result, the use of the minimum source DO could
be considered to be a pessimistic under-estimate.

Hindcasting was introduced to the source DO methodology
in 2013. Groundwater sources are grouped into zones
where aquifer behaviour is considered to be similar and an
indicator borehole is identified, based upon length of
record, data quality, similarity of the hydrograph to the
groundwater sources, and whether it is impacted by
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abstraction. Where necessary, longer hydrographs are
constructed based on regression relationships with other
boreholes, which are then used to infill the indicator
borehole to create a “composite” record. The
appropriateness of infilling observation boreholes is
assessed first by a visual comparison, and then selected
based on the r2 value of the regression relationship, length
of the regression period, and the quality of the record. A
review of changes resulting from the introduction of
hindcasting in 2013 shows some significant decreases in
the source DO, particularly for the SWOX WRZ. However,
at that time the methodology considered the absolute
minimum groundwater level, irrespective of timing. The
improvements made now have removed this pessimistic
estimate, with source DOs assessed for groundwater
levels that are aligned with the DYAA and DYCP using a
common critical drought year for all sources within a given
WRZ.

Considering the changes that this improvement in
groundwater source DO assessment methodology has
produced, a comparison of AR16 and draft WRMP19
baseline DO shows that for the Thames Valley WRZs there
has been no impact in the peak source DOs in the
Guildford and Henley WRZs, with increases of 1 Ml/d in the
Slough Wycombe & Aylesbury WRZ, 3 MlI/d in the Kennet
WRZ and 11.4 Ml/d in the SWOX WRZ, which equates to
an increase of 0.5% to 3% to the total WRZ DO.
Considering London, there is an increase of 1.9 Ml/d in the
average DO as a result of the improvement in the
groundwater source DO assessment methodology, which
equates to an increase of <0.1% of total WRZ DO.

Overall, we consider that these changes improve the
groundwater SDO assessment, aligning it to good practice
and enabling a coherent assessment of our DO across the
WRZs.

14.4 Surface Water
deployable output

Thames Water has provided little information about
how the hydrology is simulated, the models used,
the validation processes or the data quality for the
calculation of surface water deployable output. Much
greater detail is needed on these data sets so that
the data quality can be assessed and the potential
effects on any model results.

The deployable output calculation for run-of-river surface
water sources with no raw water storage (Fobney, Kennet
Valley WRZ and Shalford, Guildford WRZ) follows the
approach outlined in the Handbook of Source Yield
Methodologies (2014). This relies on flow data provided by
the Environment Agency, rather than model outputs. The
method currently produces a conservative surface water
DO, reflecting the hydrological yield being the minimum
raw water availability across the historical record, although

Appendix | has been ammended to clarify
the approach we have taken to calculate DO

However it shoud be noted that updating the
DO assessment and reporting template will
not alter the DO calculated for these run-of-
river sources (as was detailed in Appendix |
of the draft WRMP19). We propose to
include the updated template from AR19,
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the DO for neither of these sources is limited by
hydrological yield; one is constrained by abstraction
licence limits &treatment process losses, the other by
treatment capability. We are, however, planning to update
our run-of-river DO assessment and reporting templates,
which will improve transparency; for Fobney this will
include the methodology for calculating the West Berks
Groundwater Scheme (WBGWS) contribution, on which its
DO relies heavily.

Updating the DO assessment and reporting template will
not alter the DO calculated for these run-of-river sources,
but we have clarified in the revised draft WRMP19 the
approach we have taken to calculate the DO. We propose
to include the updated template from AR19, with this timing
aligning with the EA's national review of their
environmental augmentation schemes, to be completed by
March 2019.

with this timing aligning with the EA's
national review of their environmental
augmentation schemes, to be completed by
March 2019.

14.5 Operational losses

planning period.

The company has provided information on the
process losses for each treatment works in Appendix
K and stated that these are included in WARMS2.
However, the values are not presented within the
planning tables for any of the WRZs throughout the

We have provided information on process water losses for
each of our large, surface water treatment works in
Appendix K and Table 4-2, which have been reviewed and
revised since submission of the draft WRMP19. These
process losses are included in WARMS?2 and therefore
included in the calculation of DO. As these process losses
are accounted for within DO they are not presented
separately within the WRP tables. In addition, it is relevant
to note that the process loss across the whole planning
period changes year on year and in the case of our
conjunctive use water supply systems, which have multiple
water sources and water treatment works, a single value
for process losses is not appropriate. Generally, the
amount of process loss used depends on the level of
demand on the system, which can vary daily, the treatment
works supplying the water and which strategic supply
schemes are in use, and these changes depending on the
time of year, the catchment conditions and drawdown in
our raw water reservoirs. As our baseline DO for London
is based on the historical record from 1920 to date, a
single process loss value for this conjunctive use system is
not appropriate, with the process loss included in individual
groundwater source DO calculations and in the average
DO calculation by WARMS2, further supporting our
approach that it is not appropriate to represent process
losses in just one line in the WRP tables.

Appendix K and Table 4-2 have been
reviewed and revised since submission of
the draft WRMP19. WRP tables for revised
draft WMRP19 consistent with the draft for
process losses in Appendix A: Table 2.
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Improvement 5: Improve the company’s outage assessment and consider
whether there are actions the company could take to reduce outage

I5.1 Use of residual outage =~ Thames Water has provided examples to
demonstrate how it would calculate outage
allowance (J.38-J.52). Further clarity is needed in
relation to the importance of using ‘critical years’ and
‘critical months’, and how residual outages from
outside the critical months are taken account of in
the overall outage allowance. For example,
paragraph J.48 refers to February being the ‘critical
month’ and outages 1 and 3 in the example not
being included in the outage allowance as they
occurred outside this month. It is unclear how
residual outages from outside the critical months are
considered, as the text implies that these residual
outages would be excluded and therefore outage

could be underestimated.

Outage allowance, as described in Appendix J, is
calculated in accordance with the original UKWIR
methodology (1995). This is consistent with more recent
guidance updates, including the Risk Based Planning
Methdolologies (UKWIR, 2016), which states that this
methodology remains an acceptable methodology. As
noted in Appendix J, the Thames Water outage model
concentrates on the ‘critical month' in each water resource
zone, with this month being the one with highest calculated
outage allowance. It is, therefore, true that 'residual outage’
exists as a concept, and these ‘residual outages' would not
contribute to outage allowance unless the month they are
in later became the ‘critical month'. However, the existing
outage methodology is conservative, insofar as the ‘worst'
month for outage is selected to reflect the outage
allowance for each water resource zone. Appendix J has
been amended to include the commentary above for clarity
on the outage methodology.

Appendix J has been amended to include the To ensure that the

commentary above for clarity on the outage outage model remains

methodology. fit-for-purpose,
Thames Water will be
reviewing and
updating our
methodology, as
necessary, as an
improvement for
WRMP24.

15.2 Outage throughout
planning period

Paragraph J.60 of Appendix J (p.13) states that the
same outage allowance is assumed to apply over
the planning period. However, earlier in the report
(J.11) it states that “if the outage is likely to vary then
outage assessment should be carried out for all
months during the critical year”. As there are a
number of new resource schemes planned, further
justification is required to provide assurance that the
final planning outage allowance is representative.

The calculation of outage allowance is based on the
analysis of historical events, updated annually in light of
new data and information, and reported as part of the
Annual Review submitted to the EA. Considering future
outage allowance and the final preferred programme,
which is yet to be confirmed, none of the options have any
implicit bias towards greater or smaller outages and so it is
not practical to estimate with confidence the outage
allowance for new schemes. As a result, we consider it is
appropriate to use the base year outage allowance
throughout the planning period, recognising that this
generally implies an effective reduction in outage
allowance as a proportion of WRZ supply capability.

Clarification text explaining the approach to
outage throughout the planning period added
to revised draft WRMP19 Section 4 and
Appendix J

15.3 Annual average and
critical period outage
same. This should be justified.

There is no explanation of why annual average and
critical period outage levels are assumed to be the

The outage allowance for each Water Resource Zone is
calculated based on the analysis of historical actual outage
data. Historically, we have not recorded outages against
peak DOs, and so no such assessment has been carried
out. One of the key reasons for this is that a peak DO
output is not needed for the majority of the time, only at
times of peak demand, so the WTWs do not necessarily
need to be available to deliver peak DO at all times. As
such, simply altering the 'outage against average DO
model to measure outage against peak DO, during only the

The reason for why historically we have
considered Outage Allowance to be the
same for average and peak has been added
to Appendix J.

In addition, to ensure that our outage
modelling provides an appropriate
assessment of peak supply impact,
specifically in those WRZs where DYCP is
the supply demand driver, we will be
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months relevant for peak DO, would not necessarily give
an accurate reflection of outage when considering peak
DO.

To ensure that our outage modelling provides an
appropriate assessment of peak supply impact, specifically
in those WRZs where DYCP is the supply demand driver,
we will be reviewing and updating our methodology, as
necessary. We aim to build on our outage reporting
approaches to include recording and analysis of site
capability to meet peak demands when required, and
include an assessment of 'peak period outage' for
WRMP24.

reviewing and updating our methodology, as
necessary. We aim to build on our outage
reporting approaches to include recording
and analysis of site capability to meet peak
demands when required, and include an
assessment of 'peak period outage' for
WRMP24.

15.4 Changes to period of

are not clearly explained in the plan.

Thames Water has changed the period of record
record used and its impact on (POR) it uses to calculate outage for surface water
outage and reservoirs, which in turn has changed outage
allowance compared to the previous plan. The
shortened POR for surface water results in a larger
outage allowance, which is said to be closer to that
recently experienced by the company. However, for
reservoirs the POR has been increased from 10 to
30 years resulting in a reduction of outage. These
decisions and their impact on the outage allowance

The period of record used in the outage allowance
calculation considers data from the period AR8 to AR18;
earlier records under-reported outages, skewing the
outage allowance to lower values. With the more recent
outage data recorded and reported being of higher quality
this has resulted in increased confidence as well as an
increase in the outage allowance that more closely
matches more recent actual outage figures. Regarding the
lengthening of the reservoir outage record, this was also
done with sound reasoning. There were a number of
reservoir outages that occurred recently following the
failure of a tunnel connected to a storage reservoir.
Several other tunnels were of similar design, and so these
were relined, resulting in outages during construction
works. This skewed the London reservoir outage figure
towards very recent outages, when there had been no
other such outages over the past 30 years. As such, the
decision was made to lengthen the outage record to reflect
this and reduce the skewing towards recent outages. This
programme of tunnel relining is coming to an end and will
be complete in the next few years. We have, accordingly
removed some of the tunnel/reservoir-related outages, and
will remove all of the outages from the record when the
programme is finished to reflect the reduction in risk as a
result of asset investment.

Clarification text on changes to period of
record used and its impact on outage added
to revised draft WRMP19 Section 4 and
Appendix J

I5.5 Options to reduce outage The outage allowance has increased from 77 Ml/d to
116 Ml/d, a 50% increase from the previous round of
plans (Table J6 within Appendix J). It is not clear
from the information provided what is driving the

Regarding the nature of outages that have driven the
increase in outage allowance from WRMP14 to WRMP19,
in the past our outage reporting has not focussed on
distinguishing between planned and unplanned outages.

increase for particular zones, nor what the company As a result it is not possible to use this data to determine
is planning to do to reduce outage from these events with confidence the proportions of outage allowance

For a description of actions we are takingto We have included the
reduce outages occurring (particularly long  same outage
outages), please see our response to the allowance over the
question of outages longer than 90 days planning period due to
(Improvement 5.6) and the resulting change the fact that we cannot
to the plan where by Section 4 and Appendix know what outages will
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e.g. flooding. There are no options within the plan to caused by unplanned and planned outage. It was,
bring outage down over the planning period and as a however, possible to retrospectively make a distinction

result it is the same within baseline and final plan.
Examples include raw water mains repairs not
undertaken within a year (S Box and Old Ford), and
“low groundwater levels” at Waltham Abbey being
included as outage rather than as part of the
deployable output assessment.

between actual planned and unplanned outage for 2017-
18.

For a description of actions we are taking to reduce
outages occurring (particularly long outages), please see
our response to the question of outages longer than 90
days.

We have included the same outage allowance over the
planning period due to the fact that we cannot know what
outages will occur during the future, either due to current
sources or due to new options. We are making significant
efforts towards reducing the frequency and length of
outages, but a conservative approach is to assume the
same outage allowance across the planning period.
Regarding the particular events highlighted, the ‘damaged
raw water transfer main at Stratford Box & Old Ford’, this
was a misreported, but planned outage in which a section
of the transfer main was removed (rather than damaged)to
enable bridge improvements; this section has now been
replaced and so this outage has been removed from the
record. The ‘low groundwater levels at Waltham Abbey’
was slightly misreported; an initial trip occurred on an
incorrectly calibrated groundwater level monitor; this was
then rectified and a subsequent operational decision was
made not to use this source.

The change in outage allowance between WRMP14 (77
Ml/d) and draft WRMP19 (116 MI/d) is largely driven by
London, with the step change being driven by a change in
methodology. In WRMP14 our baseline outage
assessment allowance considered the whole actual outage
record available at that time, giving an outage allowance of
around 46 MI/d for the London WRZ. In AR16, the quality
of the outage data was reviewed carefully, aligning the
outage assessment with good practice used by other water
companies, which resulted in an outage allowance
increase to around 82 Ml/d in London. This reflect
consideration of the historical outage records back to
ARO08, from when there was greater confidence in outage
records and therefore improved accuracy in the calculation
of outage allowance in WRMP19. In the draft WRMP19,
the outage allowance was very similar at around 85 Ml/d,

J: Outage and Section 10 have been
expanded to reference the Outage > 90 day

EBSD 'what-if' scenario.

We have also clarified in Appendix J that in
order to ensure future outage risk is
managed, we are developing plans and
programmes for returning sources to
availability and maintaining that availability
into the future. This includes identifying the
issues causing the outages, the outage
impact on deployable output, the actions
being undertaken to address the outage as
well as the outcomes. This should help
demonstrate our commitment to an ongoing

review of outage.

occur during the
future, either due to
current sources or due
to new options. We are
making significant
efforts towards
reducing the frequency
and length of outages,
but a conservative
approach is to assume
the same outage
allowance across the
planning period.

Regarding the
particular events
highlighted, the
‘damaged raw water
transfer main at
Stratford Box & Old
Ford’, this was a
misreported, but
planned outage in
which a section of the
transfer main was
removed (rather than
damaged)to enable
bridge improvements;
this section has now
been replaced and so
this outage has been
removed from the
record. The ‘low
groundwater levels at
Waltham Abbey’ was
slightly misreported;
an initial trip occurred
on an incorrectly
calibrated groundwater
level monitor; this was
then rectified and a
subsequent
operational decision
was made not to use
this source.
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increasing to around 99 MI/d in London for the revised draft
WRMP19. As part of a continual data improvement
process, our AR18 outage allowance has decreased to
around 93 MI/d in London. This accounts for outages in
strategic schemes, resulting for example from raw water
quality and asset condition issues, while ensuring that
where previous investment has improved asset
performance, so addressing the outage root cause, these
outages are removed from the historical record. For
example, this has included removal of outages from the
historical record in situations where proactive investment in
raw water transfer mains has followed failure and
subsequent repair of similar assets. In future, it is likely
that resolution of water quality constraints through
installation of new or modified treatment processes will
also result in the associated outages being removed from
the historical record. To ensure future outage risk is
managed, we are developing plans and programmes for
returning sources to availability and maintaining that
availability into the future. This includes identifying the
issues causing the outages, the outage impact on
deployable output, the actions being undertaken to
address the outage as well as the outcomes. This should
help demonstrate our commitment to an ongoing review of
outage.

Regarding the nature of outages that we have identified,
our outage reporting has not focussed on distinguishing
between planned and unplanned outages. As a result it is
not possible to use this data to determine with confidence
the proportions unplanned and planned outage. It was,
however, possible to retrospectively make a distinction
between actual planned and unplanned outage for 2017-
18. This shows that the actual outages are predominantly
unplanned, with just over 15% of the outage impact on
deployable output being planned. It is important to note
that this approximately 85:15 split between unplanned and
planned outages is dominated by the London WRZ and in
2017-18, the actual outage was influenced significantly by
outages of the Gateway WTW resulting from water quality
and failures related to asset failures. As a result, this split
between unplanned and planned outages is unlikely to be
representative of the long term record.

15.6 Inclusion of events longer Within Appendix J (Table J1), there are a number of Regarding why outage events longer than 90 days exist in

Section 4 and Appendix J: Outage and
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than 90 days duration

events that are 365 days. It is good practice for
events over 90 days to be considered as reductions
in deployable output rather than outages, with
options to bring these schemes back on line. There
is also no information on whether these events were
planned or unplanned, and the level of detail
provided for each resource zone differs. For
example, limited information is provided on all the
events for London WRZ yet it has a significant
influence on the overall outage allowance. It is not
clear from information presented what the main
drivers for outage are in terms of proportion of each
of the 12 categories and how each influences the
outage allowance in each WRZ in Ml/d. For
example, there is a potential double counting of loss
of deployable output from algae in both process
losses and outage.

our historical record, there have been past occasions
where outages that have been reported as occurring for

longer than 90 days should perhaps have been reported as

losses of DO. There have also been occasions where
outages have occurred which were initially envisaged as
being simple issues, but which turned out to be more
complex issues, and so took longer to return to availability.
It was not felt that removing these longer historical outages
from our record would present a fair representation of our
experience of outage.

There are two main points to cover on what we will do
regarding outages greater than 90 days: 1) what we'’re
going to do going forward regarding managing outages
and 2) our proposed approach to deal with outages>90
days in our historic record.

On the management of future outages, we are developing
plans & programmes for returning sources to availability,
including justifying outages > 90 days. For example,
investment in treatment works upgrades may require
construction and commissioning programmes >90 days,
but should not be considered a loss of DO as they will
often be complete within a given reporting year. In addition,
such upgrades may enable the removal of associated
outages from the historical record.

If, on putting a plan together, it becomes apparent that
resolution of the outage will require a more complex and
longer programme of works than originally envisaged, this
could result in it being considered as a loss of DO.

On our proposed approach, we have amended our
historical outage record (and the associated outage model)
to cap all historical outages at 90 days, as discussed with
the Environment Agency. The impact that this had was to
reduce outage allowance for London by 18.9Ml/d,
improving our supply-demand position. We are using a
scenario within supply-demand planning to explore the
implications that this change in methodology would have
for our preferred programme.

Section 10 has been expanded to reference
the Outage > 90 day EBSD 'what-if' scenario

Improvement 6: Improve the transparency of the company’s programme
appraisal, including how it assessed costs

16.1 Changes to costs during Thames Water has been developing its options for

programme appraisal

WRMP19 throughout pre-consultation. The costs

have understandably changed as the company has
reviewed its options, however little explanation has
been provided. For example, the costs of reservoir

A detailed explanation of how the costs for each supply
option have been developed, and the factors accounting
for any changes in costs during the ongoing development
of the individual options over the four years is given in
Appendix | of the Statement of Response and revised draft

A detailed explanation of the development of
the costs and any changes that have
occurred over time is given in Appendix | of
the Statement of Response and revised draft
WRMP19.
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options have decreased since WRMP14. Costs are WRMP19.
a key driver for programme appraisal, so the
company should provide further information to
explain any changes that have occurred.
16.2 EBSD+ interpretation Thames Water has presented a number of We understand the points raised and have sought to We have re-written the programme appraisal
and application of metrics alternative portfolios to the least cost portfolio address them in the re-write of the programme appraisal.  section and associated Appendices for the
throughout its programme appraisal process, rdWRMP. We have and sought to clarify the
optimising against a number of metrics. However, it  All candidate programmes, with metrics, are provided in process.
is unclear how these portfolios have been identified Appendix X and all reasonable alternative programmes are We have also held technical meetings to aid
and whether criteria or thresholds have been used  shown in s10. understanding.
across the non-cost metrics to select these plans.
Also, despite reporting in Appendix W, it is difficult to It is difficult to get across on paper a topic as complex as
interpret what different metrics scores mean, for programme appraisal that meets the needs of the lay
example, whether a resilience score that drops by  reader, whilst providing enough technical content for those
0.1 is significant. who require a deeper understanding.
16.3 Expert Panel report As part of Thames Water’s options appraisal Appendix Y of the revised draft WRMP19 gives the Appendix Y of the revised draft WRMP19
process for WRMP19, the company has appointed independent Expert Panel's August 2018 report of their has been updated to include the Expert
an “Expert Panel” to provide comment on the input to Thames Water's WRMP19 process. The report Panel's independent report (August 2018) on
development of the preferred plan. A report detailing has been written by the Expert Panel in response to their input to Thames Water's WRMP19.
the panel’s queries has been provided. The Expert comments raised by both the Environment Agency and
Panel report is limited in detail as to the issues Ofwat in their representations on Thames Water's draft
identified, changes made to address these issues, WRMP19.
and any outstanding The Expert Panel has only
scrutinised the testing and exploratory applications
of the decision making methods. The Expert Panel
reports that it considers that Thames Water's WRMP
process addresses and performs creditably against
the Guiding Principles and priorities in the WRPG
and performs highly on all three of Ofwat’s high
quality, ambition and innovative key characteristics.
However, the evidence to support these statements
is not clearly reported in the dAWRMP19 or Expert
Panel report.
Improvement 7: Publish an improved Strategic Environmental Assessment
that links clearly with the WRMP showing the environment is protected,
including its monitoring plan and mitigation of impacts
I7.1 Environmental receptors The Strategic Environmental Assessment (SEA) The monitoring plan has been revised to include targets The monitoring plan in the ER has been The Teddington Direct
and appropriateness for Environmental Report sets out the environmental where possible, appropriate to strategic level. As plans updated as appropriate. River Abstraction
options receptors which may be affected by the options progress to EIA level monitoring plans (and targets) will be option has been
proposed within the dWRMP. However, it is not clear more detailed. removed from the
if these have been included in the monitoring plan feasible options list
with specific targets to be monitored. The standard and so doesn’t require
WFD monitoring proposed may not be sufficient for specific monitoring

84



Draft Water Resources Management Plan 2019
SoR Appendix Al: Response to Environment Agency representations

— October 2018

If no changes why

Issues and Evidence TW consideration Changes made to the plan not
some of the options such as Teddington Direct River targets.
Abstraction. Additional types of monitoring and data The monitoring plan in
analysis may be required, in order to provide the ER (Section 11)
evidence for the transitional water bodies that will be has been updated as
impacted. (E.g. community analysis for plants, appropriate.
species presence for invasive non-native species
etc.)
17.2 Lack of detail on Thames Water has provided high level information ~ The monitoring plan has been revised , appropriate to Monitoring plan in the ER has been updated

monitoring actions proposed

on the proposed monitoring that will be undertaken strategic level. As plans progress to EIA level monitoring  as appropriate.
to monitor the impacts of the options. However, the plans will be more detailed.

spatial resolution of the monitoring is at such a level

that it may be difficult to identify any localised

impacts, particularly for water quality and WFD

compliance (e.g. sub-waterbody level and WFD

phys-chem sample site level). It is also unclear

where the monitoring sites are, and what they will be

monitored for.

17.3 Lack of information
provided on ownership of
monitoring

The Environmental Report does not state explicitly ~ The Monitoring and Mitigation section of the SEA has been Monitoring plan in the ER has been updated
who will administer the monitoring plan or what steps updated to identify more clearly the ownership of the as appropriate.

will be taken if remedial action should be required.  various monitoring activities recommended, where this is

We are reviewing our monitoring at certain locations, relevant.

and therefore there is a risk that impacts may be

missed. This is particularly relevant to the

Teddington DRA and Beckton Reuse option which

have been identified in the WFD assessment as

potentially risking non-compliance with WFD

objectives.

I7.4 Monitoring plans and
measure of impacts

Thames Water’s proposed monitoring plans look at Comment noted. We have modified the recommendation  Monitoring plan in the ER has been updated
the proportion of waterbodies at good status and to monitor all WFD status changes (adverse and positive), as appropriate.

whether deterioration has occurred. This measure  not just deterioration from Good status.

would miss deterioration from Poor to Bad status, for

example, if the number of Good waterbodies

remained the same.

17.5 Lack of SEA
assessments for all options

Thames Water has provided detailed SEA The assessments for all proposed options in the preferred The assessments in the ER have been
assessments for the majority of its options that are  programme have been undertaken. The inidividual element updated for the preferred programme.
taken forward to the preferred programme (SEA assessments are in Appendix E and the combined option

Appendix E). However, there are some omissions, assessments are in Appendix F.
including the SEA assessment for the RWE Didcot

option, and the transfer to South East Water. There

are also inconsistencies with the nomenclature and

assumptions between Appendix E and Appendix F.

For example, Appendix E for Beckton Reuse SEA

states that for objective 1.3 there are no beneficial or
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adverse effects anticipated, but appendix F states
that there are potential adverse effects.

17.6 Lack of detail provided
on Marine Conservation
Zones on the River Thames

Thames Water’s Strategic Environmental
Assessment (SEA) (Appendix E) has made
reference to the proposed Marine Conservation
Zone (MCZ) on the River Thames. However, an
assessment to confirm that there will be no impact is
not provided. This needs to be assessed for
potential impacts on species or habitats specific,
which can be impacted by changes in salinity and
changes in water chemistry.

A desktop assessment of potential effects has been
carried out of the effects of the scheme and other potential

WRMP19 options affecting the salinity regime of the

estuarine Thames Tideway and potential ecological
consequences, including for the MCZ, taking account of
Natural England’s advice note issued in July 2017. The
SEA has concluded that the dWRMP19 would have
negligible effect on the Thames Estuary (Recommended)
MCZ.

Updated MCZ assessment in section 9.4 of
SEA report.

I7.7 Protected species
assessment in the SEA

Thames Water's SEA has not considered a separate
assessment on the impacts on protected species
that exist in non-protected sites.

A consideration of impacts to protected species outside of
protected sites has not been undertaken in the SEA. This
will be necessary as the schemes are progressed to the
detailed design stage and specific Protected Species
surveys are carried out. Natural England in its
Representation on the draft WRMP 'accepts that it is
difficult to make a meaningful assessment as part of a
strategic plan such as this. However, such an assessment
will be required as plans for options are taken forwards'.
Thames Water wll conduct robust assesments of impacts
to protected species at the project rather than the strategic
level in line with advice from Natural England.

We are following
Natural England's
advice that due to the
diificulty at conducting
a meaningful
assessment of impacts
to proteceted species
at the strategic level
this should be
conducted at the
project level instead.
As such the SEA has
not been updated.

SEA Monitoring and Mitigation Plan section
updated to reflect need for Protected
Species surveys and assessment as detailed
design progresses for each scheme.

17.8 Lack of detail provided
on interaction with Thames
Tideway Tunnel

Thames Water's SEA report (page 15) has made
reference to the Thames Tideway Tunnel and an in-
combination assessment. The report states that
there is no additional impact with the options from
the dWRMP, however, very limited evidence has
been provided to support this statement.

The in-combination effects section of the ER relating to
‘other major infrastructure plans' has been revised to
support the statement that its options will not have a
significant in-combination impact with the Thames Tideway
Tunnel.

In combination effects with other major
infrastructure projects section of the ER has
been revised to provide further evidence to
support the assessment conclusions.

17.9 Lack of information
provided on interaction with
other company plans

There appears to be limited in-combination impacts
included of other water companies’ plans such as
South East Water and Affinity Water, in particular
where operations could impact the same water
courses.

The potential for cumulative effects on WFD compliance
has been included as part of the WFD compliance
assessment report. Compliance assessments for the inter-
zonal and inter-company transfers have been added and
other water company operations have been considered.

The WFD Report has been updated to
include compliance assessments for the
transfer schemes and in-combination
impacts. SEA and WFD reports updated to
include cumulative effects with the 2019 draft
WRMPs of other water companies.

17.10 Lack of detail on
proposed mitigation of
Beckton Reuse option

Thames Water has identified a risk of WFD non-
compliance with the Beckton Reuse scheme,
however, limited information has been provided in
the SEA on the level of risk or any proposed
mitigation. The report does mention the risk to
Thames Middle due to increase salinity, however, it
does not consider potential increase of

The WFD and SEA Reports have been updated to provide
further details as to the WFD risks associated with Beckton
Reuse option. Teddington DRA is no longer included in the
preferred or alternative programmes.

The WFD and SEA Reports have been
updated to provide further details as to the
WEFD risks associated with Beckton Reuse
option. Teddington DRA is no longer
included in the preferred or alternative
programmes.
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contaminants. There is also no mitigation proposed
for the impact on fish populations in the Tideway as
a result of the change in discharge. The Beckton
Reuse scheme has been identified as the alternative
option to the Teddington DRA. Therefore, there is a
potential risk to the environment if this option
progresses in place of Teddington DRA.
17.11 Uncertainty with Thames Water has identified mitigation measures for The Preferred and alternative programmes have been The SEA/HRA/WFD reports have been
proposed mitigation for the construction of the Beckton Reuse scheme. This amended from the draft WRMP and mitigation measures  updated to reflect new preferred and
Beckton Reuse construction involves avoiding construction in a 1km vicinity of associated with the options are identified in Appendix | of  alternative programmes.
SPA / Ramsar or functional habitat during the winter the SEA report.
(October-March inclusive) and also avoiding
construction works during May-August at Richmond
Park, Epping Forest and Wimbledon Common
SACs. It is possible that these two conditions for
mitigation could occur in a year, leaving only two
months a year for construction.
17.12 Lack of detail on For the Deephams re-use scheme there is no The WFD Report has been updated to provide further Updated WFD and MCZ assessment in
proposed mitigation of mitigation proposed for the reduction in flow into the details on the potential impact of a reduction in flow on section 9.4 of SEA report.
Deephams Reuse option affected downstream water bodies. Although this downstream waterbodies. The SEA report includes an
option is not selected in the preferred plan, Thames updated MCZ assessment in section 9.4 of SEA report,
Water should ensure that it has identified the detailing the results of a desktop assessment of potential
potential impacts of this option and mitigated effects on the salinity regime of the estuarine Thames
appropriately. Tideway and potential ecological consequences. The SEA
has concluded that the Deephams Reuse option would
have negligible effects on the Thames Estuary
(Recommended) MCZ.
17.13 Lack of detail on Overall, there is limited mitigation proposed for Where mitigation of impact may be a Hands Off Flow No changes made. Further work will be
proposed mitigation of groundwater options, in most part relying on licence (HOF) set as part of the abstraction licence, this will be required in WRMP24,
groundwater options controls that would be set by the Environment reconsidered to ensure that the scheme yield is not but does not have
Agency. There is a risk that mitigation measures reduced, so impacting the feasibility of the scheme. This material impact on this

may make the options unviable, for example, a will be done in the context of the timing of future delivery, plan.
Hands Off Flow at Moulsford (Appendix F of SEA).  which may result in further consideration of impact and
mitigation in WRMP24.

17.14 Southfleet limited Thames Water’'s Southfleet groundwater option is a For the EPM Southfleet & Greenhithe option, these We have updated Appendix to include an
mitigation actions identified  designated Safeguard Zone for nitrates and borehole sources have been tested previously and water  investigation into the feasibility of mitigation
pesticides. The SEA acknowledges the nitrate quality data gathered to enable appropriate treatment measures such as catchment management,
issues, however, the only mitigation measures needs to be defined as part of this option. The water alongside investigations of water quality
identified are additional testing before operation. quality and treatment are included in the assessment of issues in the catchment. We have applied
yield. the same update to the Groundwater
If additional mitigation measures are required, these could Feasibility Report and Conceptual Design
include an investigation into the feasibility of catchment Report.

management measures.

87



Draft Water Resources Management Plan 2019
SoR Appendix Al: Response to Environment Agency representations

— October 2018

Issues and Evidence

TW consideration

If no changes why

Changes made to the plan not

17.15 Groundwater body
status in SEA

The groundwater body status has not been included
in all of Thames Water's SEA assessment of options
(SEA appendices E and F) in objective 4.3.

Reference to WFD compliance assessment has been

The SEA report has been updated to ensure N/A

included in the SEA, with all relevant water bodies included it reflects the WFD compliance assessment

in the WFD compliance assessment.

report.

17.16 Appendix A of HRA is
missing

Appendix A “HRA screening assessment of
WRMP19 Feasible Options”, is missing. Therefore it
is difficult to understand the conclusions that have
been made.

Appendix A of HRA has been provided to the EA.

The updated Appendix A has been provided N/A
to the EA

17.17 References out of date

In Thames Water's HRA assessment (Appendix C)
there are a number of references that appear to be
out of date. For example: - Table 2 refers to a
pending review of the West Berkshire Groundwater
Scheme, but this has been completed. - On page 17,
there is reference to works being planned in relation
to the Kennet and Lambourn Floodplain SAC which
have now been completed. There is reference to
works for the Kennet Valley Alderwoods (changes to
the Speen licence) which have now been made.

The HRA Report has been updated to reflect the latest
position with thse studies and works.

The referencing in the HRA report has been
updated.

17.18 Impacts on North
Meadow and Clattinger Farm
SACs

It is unclear if the HRA assessment for North
Meadow and Clattinger Farm SAC has considered
the cumulative impacts from Ashton Keynes at Fully
Licenced rates, Latton at higher licence rates and
Meysey Hampton post licence reduction carried out
in AMP3. From previous Habitats Directive
assessments, a risk from reduced flows in the
surface water courses that rise on or cross the
unconfined Oolite aquifers may impact on the North
Meadow and Clattinger Farm SAC. Ashton Keynes
may affect flows on the River Churn, even though
the source is confined to a large degree. From
previous reviews of this licence under Habs Regs,
we would agree that that full licence uptake will
unlikely affect the SAC sites. However, this should
still be considered in the assessment.

The HRA has been completed for North Meadow and
Clattinger SAC in relation to the Ashton Keynes option
however this does not form part of the preferred
programme.

The HRA has been completed for North
Meadow and Clattinger SAC in relation to the
Ashton Keynes option however this does not
form part of the preferred programme.

17.19 Review of Consents
East Woodhay

The HRA does not appear to include the Review of
Consents change to the East Woodhay licence
which was varied at the time of renewal to protect
the Kennet and Lambourn Floodplain SAC.

The HRA Report has been updated to reflect the
conclusions of the Review of Consent changes to the East
Woodhay licence.

The HRA Report has been updated to reflect
the conclusions of the Review of Consent
changes to the East Woodhay licence.

Improvement 8: Ensure that the company’s proposed aquifer storage and
recover scheme at Addington does not impact the environment

18.1 Permits and permissions

For the Addington option, Thames Water proposes
to abstract from the chalk aquifer to support aquifer
recharge in the Lower Greensand aquifer at

The scope of all managed aquifer recharge options, which
includes the Addington aquifer storage & recovery (ASR)
option, will be reviewed and amended where necessary to

We have updated Appendix R to include
reference to the requirements for recharge
permits and abstraction licences for all ASR
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Addington abstraction point. The report
acknowledges the need for an abstraction licence;
however, it does not consider a need for a discharge
permit to allow injection of potable water into the
aquifer for storage.

include the requirement for an Environment Agency
discharge permit to authorise operational aquifer recharge.

and AR options. This reference was already
included in the Groundwater Feasibility
Report and Conceptual Design Reports.

18.2 Addington ASR and
nitrate vulnerable zones

Thames Water has identified the Kent Greensand
Western as a groundwater nitrate vulnerable zone.
However, Kent Greensand Western is unlikely to be
linked to the abstraction area of interest around the

Nitrate within the recharge water (which is abstracted from
the Chalk) is expected to reduce to nitrite then to ammonia
as a result of the reducing conditions in the Lower
Greensand aquifer. There is already ammonia in the

Addington source, and it is more likely to be the Kent Lower Greensand aquifer and the addition of Chalk water

Greensand Middle groundwater body. There are
known nitrate issues with the Kent Greensand, with
the local water company proposing to carry out
nitrate investigations in AMP7.

is, therefore, not expected to cause a deterioration of the
water body.

The water body requiring consideration will be reviewed
and modified as necessary.

We have updated Appendix R to include the
development of further understanding of the
potential impacts of the option on water
quality and any identified down gradient
receptors, as would be required for any
permit/licence application.

The Groundwater Feasibility Report has
been updated to clarify the expected
changes in native and recharged water
quality during mixing. These results will be
confirmed during testing of the option.

18.3 Epsom North Downs
chalk designation

Thames Water has not acknowledged that the
Epsom North Downs Chalk groundwater body has
designated Safeguard Zone (SGZ) for nitrates and
chlorinated solvents. Further consideration is
required regarding this issue. It should also be noted
that there are deep Lower Greensand borehole
abstractions located within South London, and there
is a risk that these could be down-gradient
receptors.

The proposed operation of the ASR scheme is designed
such that any recharged water would be maintained within
a discrete storage volume near the recharge point as part
of the option and, as a result, the native groundwater
quality further away from the recharge boreholes is not
expected to be affected by recharge and abstraction.

We have updated Appendix R to include the
development of further understanding of the
potential impacts of the option on water
quality and any identified down gradient
receptors, as would be required for any
permit/licence application.

The Groundwater Feasibility Report has
been updated to clarify the expected
changes in native and recharged water
quality during mixing. These results will be
confirmed during testing of the option.

Improvement 9: Confirm details of Moulsford groundwater option and
interaction with Childrey Warren sustainability reduction

19.1 Moulsford option and
Childrey Warren

The company states in its plan that the Moulsford
option consists of a transfer of the Childrey Warren
licence which is to be closed this AMP due to
sustainability reductions. However, the timing of the
Moulsford option is many decades after it is needed
to replace the closure of Childrey Warren. There is
concern that licence headroom from elsewhere
(Cleave / Gatehampton) may be used to replace
Childrey Warren, which is not included in the plan.
Further information is required on the plans to
replace Childrey Warren as it may mean that the
Moulsford option is not feasible as it will essentially
be an increase to fully licenced abstraction.

The Childrey Warren source reduction will be served by
the use of the existing Gatehampton and Cleeve sources
and does not require the development of the Moulsford
groundwater option within the AMP6 period within which
the sustainability reduction is being delivered, nor in the
subsequent AMP7 period. The replacement supply
following sustainability reduction would increase peak
abstraction at Gatehampton, but the water would be used
up catchment and so such non-consumptive use would not
have a significant impact on water resources. Any
potential WFD No Deterioration risk at existing sources will
be investigated, with the feasibility of the Moulsford option
being reassessed for WRMP24 .

We have updated Appendix R to reflect the
requirement for a new abstraction licence
application when the option is delivered,
including a consideration of the benefit of the
sustainability reduction at Childrey Warren.
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19.2 WFD assessment —

The WFD assessment for Moulsford focuses on
Moulsford Chiltern Scarp, however the assessment should
focus on Vale of White Horse Chalk. It is assumed in
the assessment that surface water impacts would be
protected by a Hands Off Flow, however, it is
unclear if this would mean the option becomes
unviable during summer months. If this is a
replacement option for Childrey Warren we would
not anticipate a flow constraint being applied to this
option. Appendix B of the WFD report identifies that
there is a risk to ecological potential in terms of flow
compliance, but the report concludes that there is no
impediment to meeting Good Ecological Potential.
This appears to be inconsistent.

Assessment amended from Chiltern Chalk Scarp water
body to Vale of White Horse Chalk water body.

On the undersanding that abstracted water would be
transferred up-catchment and most would be returned
through sewage works back to the River Thames
upstream, the option would be only partially-consumptive.
If the option were programmed to be included after the
Childrey Warren sustainability reduction has been
delivered, the effects on flow in the River Thames are
considered likely to be neutral and a hands-off flow
condition may not be appropriate. An AMP7 WINEP
investigation is planned of the effects of groundwater
abstraction on flows and ecology in the River Thames
locally, and this evidence will enable the option to be
reconsidered in WRMP24. It is noted that the option is not
included in the preferred programme of the Revised Draft
WRMP.

The WFD Assessment Report, SEA Report
and Section 9 of the revised draft WRMP
have been updated to reflect the changed
programmes.

Improvement 10: Ensure that the uncertainty around its demand forecasts is

captured in headroom

The company has used Multiple Linear Regression
(MLR) for its household demand forecasts for its
draft WRMP19. The company has provided the
statistical results of its modelling, including the R-
squared value which measures the strength of the
relationship between variables. The company has
quoted an R-squared value of 0.423, indicating a
weak to moderate relationship. This is lower than
expected. MLR is a new approach for WRMP19 and
the forecast presented in the draft plan provides a
proof of concept. However greater certainty and
validation of the models is required in order to gain
greater confidence in this approach and the forecast
produced. Demand-side uncertainty is a significant
contributor to target headroom, however, the specific
contribution of each demand component to target
headroom has not been provided. Therefore it is not
clear if this uncertainty has been adequately

considered.

The Thames Water Household Water Demand Modelling is
described in Appendix F of the dWRMP. It is a
comprehensive statistical model based on Multiple Linear
Regression (MLR) that was developed by Artesia
Consulting. The model is designed to predict household
and per capita consumption based on population and
property characteristics. The goodness of fit is very good
for this type of model, which is developed to explain both
the spatial variation and temporal variation of consumption.
The model has been validated using three different
methods.

The demand side part of Headroom is significant but this is
mostly related to the population forecast uncertainty (part
of D2), followed by the base DI uncertainty in the earlier
years (D1). Our addition of uncertainties in demand
management schemes (D4) for the preferred plan
increases uncertainty by no more than 1% of D.I. in
2044/45 and population forecast uncertainty is still the key
sub-component. To address EA comments, we have
added an additional paragraph in the Chapter 5 under the
heading of sensitivity of demand uncertainties as well
adding further details throughout the demand uncertainty
section. We have also provided example tornado plots and
sensitivity analysis for London, which clearly shows the
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dominance of population and base DI uncertainty, in this
case for a final planning scenario (attached). These major
factors are followed by uncertainties related to enhanced
leakage reduction (main replacement and DMA-E) and
water efficiency (for AMP6, AMP7+) for final planning
Headroom.

The demand side part of Headroom is significant but this is
mostly related to the population forecast uncertainty (part
of D2), followed by the base DI uncertainty in the earlier
years (D1). Our addition of uncertainties in demand
management schemes (D4) for the preferred plan
increases uncertainty by no more than 1% of D.I. in
2044/45 and population forecast uncertainty is still the key
sub-component. To address EA comments, we have
added an additional paragraph in the Chapter 5 under the
heading of sensitivity of demand uncertainties as well
adding further details throughout the demand uncertainty
section. We have also provided example tornado plots and
sensitivity analysis for London, which clearly shows the
dominance of population and base DI uncertainty, in this
case for a final planning scenario (attached). These major
factors are followed by uncertainties related to enhanced
leakage reduction (main replacement and DMA-E) and
water efficiency (for AMP6, AMP7+) for final planning
Headroom.

The importance of population forecasts is well known and
therefore we have done additional work as part of
sensitivity analysis. As we have included a wide
uncertainty range on population in Headroom and
completed further sensitivity analysis we believe we are
managing the risks related to future population.

The importance of population forecasts is well known and
therefore we have done additional work as part of
sensitivity analysis. As we have included a wide
uncertainty range on population in Headroom and
completed further sensitivity analysis we believe we are
managing the risks related to future population.
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