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Preface

Wer® proud to present our first Drainage and Wastewater Management Plan (DWMP) and
encouraged by the | evel of positive feedback we
engaged and worked collaboratively with around 2,000 of our customers and stakehdérs, to

deepen our shared understandingand develop new ways tomanage drainage and wastewater

across our region.We illustrate our DWMP Cycle 1 and its headlines below.

DWMP Cycle 1 :
. Our DWMP will:
2019 Invest Improve Protect Upgrade Manage
[Stege =y rainwater falling on
owip | Sepe corce [ —— £31.9bn +<10 187,000 82 >7.500
bished” over thenext 25 years,  storm overflow discharges — properties from the: sewage treatment 3
aninceaseof C£8bn  peroutfall,peryearon  riskof floodingin works to cope with hectares of land across our
from our draft plan average, into the Y llati h* )
environment drainage solutions (SuDS)
Increasing storm overflows Delivering Defra’s Storm Overflows Discharge -
Healthy investment by Reduction Plan targets at a faster pace, insupport| RESilience
rivers of The Environment Act 2021. We're committed
£7.0bn to achieving by 2030; 207 sTws
0, ledumon induration of Increased
to E10 gb 50 overflow dischaiges protection
to respond to changes in regulatory from river
targets through WINEP and 80% ’“;“,"-‘0" I SEE flooding
business-as-usual investments O calchoiets
Flooding Evidencing best value
Potecting propetes c.£6 per month 2/3 of the cost
lllllllllll eased by customer
USL In our Deephams catchment
E] 1bn to £19.8bn bill increase trial green solution options
Our DWMP has been were much cheaper than grey
Higher proportion invested kater in lhc n
e L ko L
Overiow dschge educiondevery bills temain affordable™. Building flexibility into our
Reducing flood risk through our long-term It will require some plan for potential different
sustainable partnerships co-delivering investment from other futures through testing
nature-based solutions sources nine altemnative pathways
Partnership opportunities and working Engagement

Statements of intent 0, In i Gained input
wintoypamenio.  O270  SA0% | pirvetacined fomaoind
promote cofunding,  partnership of partnership >1,000 2,000 Recetved

ridway inplaceby  identified and mature enough DA bisive Damoasmd <1,400

the end of developed through  to be deliveredin | stakeholder stakeholders ata  responses to the

2023 our collaborative  thefirst Syears | engagement national, regional - consultation on our
working™* of our plan activties andlocallevel  draft plan

-
*  Induding the potential new STW in the South East London area.
** Calculation based on the indicative customer bill impact (pounds per year per household), averaged across our region.
*** Including additional projects identified post publication of our draft plan and a number evolving from AMP 7.

DWMP Cycle 2

We ®ve progr essedDWMPdine wépablished it forgublic consultation in June
2022. We were pleased to receive lots of positive comments and support on the quality and
ambition of our draft plan as well as useful ideas for making our final DWMP even stronger.

We ®v e d quddaaft plan based on our ongoing DWMP work, regulatory updates and our

responses to the consultationfeedback wherever possible*. Our updates include providing more

detail where you felt it was needed and creating new appendices to answer technicalepes. For

more details on how we®ve progressed our final p
please see ourNon-technical summaryand You said, We did Technical appendix

* Some public consultation feedbackd i dme&®d ui re further action or wasn®t rel ev.
feedback was relevant to future DWMP planning cycles and will be used to inform this work.

Progress signposts
We wantto makeiteasyforyoute e e what ®s changed. Yaeu®vcea nu psdpaotte
ourdraftplanwi t hpoagr e s s wshiigcnhp ovwset&@e®s oud fimad MVWMP documents

G

Progress =) + E

| Progress More detail Number(s) Delivery Informing
SIg n pOStS updated or new updated timeframe DWMP
content updated cycle 2


https://www.thameswater.co.uk/media-library/home/about-us/regulation/drainage-and-wastewater/non-technical-summary.pdf
https://www.thameswater.co.uk/media-library/home/about-us/regulation/drainage-and-wastewater/appendix-n-you-said-we-did.pdf
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Her e®s where they®l | be:
1 Preface summaries? we ® v e symmary tableineach document ®s prefac
Summary documents and CSPs)
1 Relevantchapterswe ®ve pl aced t he oeptoeachralevaattheptes i gnpos
(including Summary document and CSPSs)

To help you find our progress signposts, here are examples of whto look out for:

Preface summaries Relevant chapters

Progress summary table
The progress signposts summary table for the chapters ithis documenti s out | i ned bel ow
used orangecells to indicate where our draft plan has been updatedwith progress

D &+ H B G

Progress More detail Number(s) Delivery Informing
updated or new updated timefrarme DWMP
content updated cycle 2

Progress signposts summaryThe Plan

1 Introduction andbackground

2 PART A: he impact of population
growth and climate change

3 PART B:What is the plar?

4 PART C: The DWMP as aintegral part
of planning

5 PART D:How we developed the Plan
6 PART E: Next steps

Key DWMP content

This document specifically includes the following key DWMP content:
i Protecting the environmentand providing a reliable, sustainable wastewater service
o Storm overflows
Sewer flooding
Level of ambition & pace of delivery
Growth & climate change
Resilience: flooding & power
Groundwater
Environmental assessments

O O O O O O
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i Best Valueand Delivery.
0 Affordability & bill impact
o0 Best Value
o Base vs Enhancement
0 Solutions & deliverability
o Programme alignment
1 Working together:
o Partnership working
o Stakeholder & customer engagement
1 DWMP stages and data:
o DWMP stages & process

Navigating our documents
To help you navigate around our final DWMP document suite and find where key DWMP content
features, we®ve placed a Navigation index at t he

Navigation index

e o e ety
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1 Introduction and Background

Progress I» +

Whats a Drainage and Wastewater Management Plan?

1.1 A Drainage and WastewaterManagement Plan (DWMP) is - | etenngstrategic plan that
will setout how wastewater systems, and the drainage networks that impact them, are to
be extended, improved, and maintainedto ensure they are robust and resilient to future
p r e s st.urheglan@s over 25 years, 2025 to 2050. The DWMP will berenewed on a 5-
year cycle with cycle 1 publishedin May 2023 (this release)

1.2 The DWMPfollows a multi-step process that identifies the impactpopulation growth and
climate change will have on our systems and then develops strategic-level investment
plan for areas most affected. It providesa long term (25year) viewof investmentto ensure
that our systemsremain resilientto future demands.lIt also informs medium term planning
similar to the function of the WateResources Management Plan (WRMP)model.

1.3 TheThames Water vision foour DWMPis in Figure 1-1.

Our DWMP vision

Working in partnership to co-create a 25-year plan

for drainage and wastewater that sustainably
benefits communities and the natural environment
in our region

Figure 1-1: Our DWMP Vision

1.4 Our aimis -To identify future catchment risks to our drainage and wastewater treatment
systemsanddevel op sustainable, efficient solution:

1.5 We released an unconstraineddraft DWMP plan for public consultation over summer 2022.
This plan was not restricted byfinancial or deliverability constraintsConsultationfeedback
has resulted ina change toa semiconstrained plan The constraint isrestricted to between
2025 and 2030 where we align the DWMP with the water industry Price Reviewprocess
and the Water Industry National Environment Programme (WINEP).

1.6 A core principle ofa successful DWMPis that it must be built throughcollaboration and
working in partnership with otherorganisations and stakeholder groupsThis is drivenfrom

! https://www.water.org.uk/wp-content/uploads/2021/10/Working_Together_an_overview_of
Drainage_and_Wastewater Mangement_Plans.pdf
2 https://www.thameswater.co.uk/aboutus/regulation/waterresources



https://www.water.org.uk/wp-content/uploads/2021/10/Working_Together_an_overview_of_Drainage_and_Wastewater_Management_Plans.pdf
https://www.water.org.uk/wp-content/uploads/2021/10/Working_Together_an_overview_of_Drainage_and_Wastewater_Management_Plans.pdf
https://www.thameswater.co.uk/about-us/regulation/water-resources
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the shared responsibilities for drainage and thexpectation thatpooled resources lead to
improved efficiency and wider benefits.

1.7 DWMPis a major step-change in planning for the future, the lasbf which was arguaby
completed by Sir Joseph Bazalgette when & constructed the London sewer system in the
1800s. From this firstiteration we believe the DWMP to be agame-changer in the water
sector. It would ot have been possible withoutregular, enthusiastic creative, and
challenging engagement from a wide range of regulators and stakeholders during the
development process.

Our wastewater service region

1.8 We serve customersacross London and the wider Thames Valley regio Figure 1-2 is a
map showingthe area we serve Our wastewater service includes:

1 Takingwastewater away from 15 million customers every day

1 Maintaining and enhancing68,000 miles (or 109,000 km) of sewerwith 5,168 pumping
stationsand 1.77 millionmanholes

i1 Treating 4,600 million litres of wastewater aB54 treatment worksthat discharge treated
effluent to local rivers

Banbury
]
Our region Steull
Luton ™
[ ]
Bishop's
Aylsbury. ® Stortford
Cirencester m m Oxford
= Swindon London
Nev:bury = Reading
m Croydon
v m Sevenoaks
Water only = Basingstoke m Guildford
Water and wastewater
Wastewater only u Crawley
4

Figure 1-2: Our wastewater region

1.9 We have a great responsibility to provide wastewater services to so many customers and
such aniconic capital city. We also value theenvironment especially the rivers that pass
through our areg and want to see them improve and thrive.
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1.10 To continue providing this serviceand meet the demands of the futureve need a DWMP

that faces the challenges head onand improves our service to customers and the
environment.

1.11 Key challengesin deliveringthis serviceare:

1 Population growth:We expectthe populationin our region to growby more than 2 million
people by2045. Thatis the same as theentire population of Birmingham and Leeds.

1 Climate change:We already see impactsrom climate change, and these are forecast to
increase, with more extreme weather expected This includes droughts, heatwaves and
summer rainstormsbecoming up to 20% more extremé.

1 Loss of green space:We are continuallylosing green and permeable area to housing,
transport infrastructure, and many otheruses This means thatmore rainwater cannot
soak into theground, and it runs into sewers and riversmore quickly, increasing the risk
of flooding.

1 An environment in need:Of the 501 waterbodies in theriver Thames basin, 94% are at
less than goodecological status’. 32% of the reasons for not achieving good status are
down to water company activities, the remainder are principally attributed to activities
such as urban and transport, and agricultural and rural lanthanagement

Alignment to our cporate 2050 Vision

1.12 In March 2021 we launchedour 8-year turnaround Plan. The Plan will:
9 Fix the basics? ensure our core service worksfor customers and the environment
1 Raise the bar? doing evelything better
1 Shape the future? set us up to provide ourservices reliably and efficiently into the future

1.13 The first two elements of this plamvill drive continuousimprovementas well as improve our
understanding of asset performance and riskThey are focussed on the short and medium
term.

1.14 |1 n haping the future®ve wantto be confident that we make the right decisions todayto
future-proof the wastewater service for generations to come. TheDWMP, through its
application of Adaptive Planning, is key to ensuing that decisions made nowwill leave a
legacy that wecan be proud of.

1.15 To make sound decisions todaywve need clarityin our long-term goal. We have therefore
used ou Vision 2050to understand what the future may looMlike. Visionsare by nature
aspirational This aligns vell with our DWMP, which, following stakeholder feedback is
constrained in the first five years andunconstrained thereafter. Overall, this is a semi
constrained plan

3 Betts, R.A. and Brown, K.(2021) Introduction. In: The Third UK ClimateChange Risk Assessment
Technical Report [Betts, R.A.,Haward, A.B. and Pearson, K.V.(eds.)]. Prepared for the Climate Change
Committee, Lordon

4 Thames Water- River Health Plan (2022)https://www.thameswater.co.uk/aboutus/performance/river
health/investingin-river-health

5 Adaptive Planning explained in detail in ouFechnical Appendix on Adaptive Planning
https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixg-adaptive-pathway-planning.pdf
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1.16 Vision 2050 has five keythemes;they are outlined inFigure 1-3. Many of thesekey themes

are similarto the DWMP guiding principles.

Our corporate vision VISION

Our vision supports our purpose of delivering life’s essential service so customers, communities and the environment can thrive

&'

Customer Waste and Energy
Providing outstanding Rivers Producing all the
service and value for Preventing all sewer green energy we can
all our customers; flooding and to power what we do
motivating them to wastewater pollution;
save water and leading wider efforts
prevent blockages to restore river health

and increase

biodiversity

Figure 1-3: Key themes of ourcorporate 2050 vision

1.17 Our DWMP directly contributes to the -Waste and RiversRand -Community&hemes. Storm
overflowsand sewer floodingare comprehensively addressed in the DWMP and will form a
cornerstone of improving river health. Due to an extensive swstainable drainagé
componentin our plan, communities willalso benefit from new green spaces

1.18 Figure 1-4 demonstrates the relationship between our DWMP planningobjectives and
Vision 2050.

Flooding

Storm overflows STWs

© @

Stop property flooding
internally (within the
home or business) and
externally (outside the
home or business) from
our sewers where
possible, uptoa1in
50-year storm event®

Limit environmental
impact by discharging on
average, no more than
10 times per year, per
storm overflow, and no
more than three in
designated bathing
waters, by 2045

Enhance the ability of
our sewage treatment
works to recover from
difficulties, without
impacting our service
or the environment

Carbon

Support the carbon
neutrality goals of
stakeholders

Wellbeing

Enhance the wellbeing in
communities by increasing
access to green space

VISION

Build resilience against  Lead the improvement of ~ Achieve our net-negative Implement a balanced land
stormwater to stop all the environment and carbon strategy use strategy, delivering
discharges of untreated  clean-up of rivers in our investment, local jobs,
sewage into rivers, across  region to become among biodiversity gain and
the entire network the healthiest in the UK access to nature-based
recreation

Alignment to

Eradicate sewer flooding,
especially in homes,
gardens and businesses

Corporate
Vision 2050

vy

' This is a measure of how well our drainage systems can cope in extremely wet weather. The risk of sewer flooding in a 1 in 50-year storm is defined as the likelihood that flooding will occur as a result of rainfall in a storm that hasa 1in 50
(or 2% probability of happening in any given year.
** Our sewers are designed to overflow to the environment to prevent homes and businesses from flooding. However, storm discharges that happen too often, or for too long, can Impact the environment

Figure 1-4: Relationshipbetween our corporate 2050 visica and our DWMP

8 For more information orwhat sustainable drainageis, please refer to our Technical Appendix onlelivery
of sustainable drainage and naturebased solutions.https://www.thameswater.co.uk/media
library/home/aboutus/regulation/dainage-and-wastewater/appendixr-delivery-of-suds-and-nature-
based-solutions.pdf
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DWMP guiding principles

1.19 In February 2022 the UK and Welsh Governmentand the environmental and economic
regulators (Né&ural Resources Wales, Environment Agency and Ofwat) outlidetheir
priorities and expectations for the DWMP in théorm of Guiding Principles. These are
illustrated inFigure 1-5. The principlesgive us clarity on scope and a beneficiadtructure to
help develop, deliver and judge the quality of our DWMP in thiirst cycle. This DWMP is
non-statutory while future revisions will be statutory.

DWMP Guiding Principles

Be Strive to deliver Consider Be collaborative Show leadership Improve
comprehensive, resilient systems environmental customer
evidence based outcomes awareness

and transparent

Figure 1-5: DWMP Guiding Principles (February 2022)

1.20 The keyguiding principlesrequire us to:

1 Be comprehensive, evidence based and transparent in assessing, as far as possible,
current capacity and actions needed in 5, 10 and minimum 2§ear periods considering
risks and issues such as climate change. Plans shoulso align, as far as possible, with
other strategic and policy planning tools

i1 Strive to deliver resilient systems that will meet operational and other pressures and
minimise system failures

1 Consider the impact of drainage systems on immediate and wideenvironmental
outcomes including habitats and in developing options for mitigation to include
consideration of environmental net gain and enhancement

1 Be collaborative - recognising the importance of sectors working together to consider
current and future iisks and needs and to deliver effective solutions, setting out how they
will do this, how they have engaged with and responded to stakeholders

1 Showleadership-ri n consi dering the big picture for an
to develop and delive the plan, and mindful of linkages with other strategic planning
frameworks

1 Improve customer outcomes and awareness and that solutions and actions provide both
value for money and consider societal benefits

1.21 We haveapplied theseGuiding Principlesthroughoutthe process ofdevelopingthe DWMP.
Part D (Section5) of this documentdetails how we have developed and producedhe plan
to meetthese principles. Compliance of our DWMP with the guiding principles can be found
in Technical Appendix M Board Assurance Statemeng with further evidence tabulatedin
Annex A.

7 https://www.gov.uk/government/publications/drainageand-wastewatermanagementplans-guiding-
principles-for-the-water-industry/guidingprinciples-for-drainage-and-wastewatermanagementplans
8 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixm-board- assurance - statement.pdf
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1.22 The guiding principles further require us taise a best value frameworkSuch aframework
allows us tobuild a plan thatis best for customers and the environmentHow we have done

this can be found in1.33 as well as our Technical Appendices on Options Development
AppraisaP and Programme Appraisal’.

TheDWMP planning framework

1.23 DWMPs are region specific as they are developed by different companieRegulators and
national governmentrequire water companies to adopt aconsistent approach when
carrying outlong term planning especially to inform the Nationalnfrastructure Assessment
(delivered by the National Infrastructure Commission)he first assessment wagpublished
in July 2018" with a refresh expected inautumn 2023.

1.24 To ensure a consistent approach is taken across the UKa framework was commissioned
by Water UK? in collaboration with

Defra

Welsh Government

Ofwat

Environment Agency

Natural Resources Wales

Consumer Council for Water

Association of Directors of Environment, Economy, Planning and Transport (ADEPT)

Blueprint for Water

=4 4 8 -8 4 48 -5 1

1.25 The framework® was first published in September 2018with revisiors in May 2019,
September 2019, and September 2021.It consists of amain document, five appendices
and a stakeholder guide. This is a framework and not a methodologywhich allows us
flexibility in our approachand opportunity to innovate

1.26 The framework consists of Gmain stages (see alsoFigure 1-6):
Stage 1: Strategic Context

Stage 2: Risk Based Catchment Screening

Stage 3: Baseline risk and vulnerability assessment

Stage 4: Options Development Appraisal

Stage 5: Programme Appraisal

= =4 4 4 A

9 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainage-and-wastewater/
appendixd-options-developmentand-appraisal.pdf

10 hitps://www.thameswater.co.uk/meda-library/home/aboutus/regulation/drainageand-wastewater/
appendixe-programme-appraisal.pdf

11 https://nic.org.uk/app/uploads/CCS001_CCS0618917356001_NIC-NIA_Accessiblel.pdf

12 Water UK isa membership body representingtie Water Industry https://www.water.org.uk/aboutus/
13 https://www.water.org.uk/policytopics/managingsewage-and-drainage/drainageand-wastewater
managementplans/
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Stfal\e {
Strategic
Programme context
appraisal
] St aga
DWMP
donl t DWMP Rnsk based
evelopmen development mch"‘f"‘
process Shvare
St’aa sz’a‘ge
Optnons Baseline-risk and
development vulnerability
and appraisal assessment (BRAVA)

Figure 1-6: The five stages undertaken in D WMP

1.27 Following completion of stage 5 weaeleased ourdraft DWMP for public consultationThe
comments received from regulators stakeholders, and customerstogether with the new
requirements on storm overflowsvere so extensive that we repeated parts of Sige 4 and
fully repeated Stage 5 to yield the findDWMP presented in this document.
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1.28 Figure demonstrates thecalendar years and DWMP stages as we undertook them for cycle
1.

DWMP Cycle 1

Stage 1 Stage 2
DWMP Risk-based catchment screening J
framework
published

A 4

Stage 3 - Baseline-risk and
vulnerability assessment (BRAVA)

Stage 4 - Options
development and appraisal

September June 2022 :
2022 Public consultation
Public on draft plan starts
y %?2?#';%;10:”%2 Public consultation on our draft plan

Plan enhancements based on our
ongoing work and our responses

to consultation feedback and .
regulatory updates We did
/.
org &
; You said

DWMP Cycle 2

Figure 1-7: Timeline of the DWMPstages
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Geographical Stwre of the DWMP

1.29 We selected a fourtier geographical structure br our DWMP. These areshown in Figure
1-8. The levels are as follows:
1 Level 1is our company region. For the plan output&e have also provided asplit between
Thames Valley and London
1 Level 2 consists of thirteen iames Regional Flooding and Coastal Committee (TRFCQ
partnerships
1 Level 3 is the 382 tactical planning catchments
1 Leveld4c al | ed - RassrityusedimLersid@. This wadue to the large catchments
and a need fordecision making to be more granular than atatchment level Within
London, the L3 is larger than the L2 due to the large catchments and political boundaries
of the TRFCC partnerships.

Level 1

Company-wide

Level 2

Regional TRFCC areas or
Catchment Partnership areas

Level 3

Individual STW catchments
eg. Oxford STW

Level 4

Risk areas within large London
STW catchments

Figure 1-8: The different geographical levels in our DWMP
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Key [ TRFCC boundaries
== Catchment Partnership boundaries
==* Thamas Water wastewatar ragion

Oxfordshire, Swindon, Wiltshire, @ Hertfordshire @Centml North London
Gloucestershire, Warkwickshire &
Northamptonshire @ Essex and Thurrock Central South London

(2) Central Bedfordshire, (6) Lee Valley (i) South West London

Buckinghamshire, Slough, Luton
@ North West London @ South East London
@ West Berkshire, Reading,

Wokingham, Bracknell Forest, 9 North East London Surrey
Windsor and Maidenhead, . @
Hampshire, West Sussex

Figure 1-9: Level 2 groupings - TRFCC subregional boards and Catchment Partnerships

1.30 Regional stakeholder engagement was predominantly atelvel 2, and we used wel
established partnership forums and close working relationships to kietart DWMP
engagement. We incorporated the 27 river catchment partnerships.

1.31 Figure 1-9 is a map of our region showing the &vel 2 TRFCC partnership areas as well as
the river catchment partnership boundaries.

1.32 Our reporting for London differs due to the large geographic extent of the catchment. We
produced our outpu at TRFCC partnership level for the Thames Valley (i.e., Level 2) and
at catchment level (i.e., Level 3) for London.
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Our best value framework

1.33 We used a best value framework in developing our DWMRIsing the Water Resources

Management Plan (WRMPYefintio n of best val ue facwrsaongsidet ha't

economic cost and seeks to achieve an outcome that increases the overall benefit to
customers, the wider environment andsociety*® .

1.34 Figure 1-10 defines the eight main stages in our best value framework.

Set clear Identify a full Develop
objectives range of metrics | multi-criteria
(benefits) decision
analysis tools
\ 4

Compare Identify a least Set folan .
different cost plan to goals/scenarios
programmes rovide a with
/plans enchmark stakeholders

Undertake
effective

engagement on
plan outcomes

Present and
justify your
plan clearly

Figure 1-10: Stages in a Best Value Framework

1.35 For more detail on how wedeveloped our best value approach, as well as thel16 value
criteria and how they were applied, please refer to the Technical Appendix on Options
Developmentand Appraisal®.

Relationship to other plans

1.36 The Guiding Principles requireus to take account of a range of otheplanning and strategic
policy documents and plang(see Figure 1-11).

1.37 Strategic and regional plans include

1 The National Flood and Coastal Erosion Risk Management Strategy (FCERMr
England®

1 hitps://www.gov.uk/government/publications/watefresources-planning-guideline/waterresources-
planning-guideline#section9--aspects-to-consider-in-compiling-a-best-value-plan

15 hitps://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendix-d-options-developmentand-appraisal.pdf

16 https://assets.publishing.service.gov.ukgovernment/uploads/system/uploads/attachment_data/file/
920944/023_15482_Environment_agency_digitalAW_Strategy.pdf
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1.38
1
)l

1.39 We usedLocal Development Planggrowth forecasts inthe Baseline Risk and Vulnerability
Assessment (BRAVA)stage of the DWMP framework to predict the change in population
growth. More detail on howthis was done is in the Technical Appendix for BRAVA and

River Basin Management Plans (REP®s ) : Thame's Ri ver Basi

FIl ood Ri sk Manage mkantes River8as# ( FRMP®s)
The Defra Storm Overflow Discharge Reduction Plah

The NIC repat on Reducing therisk of surface water flooding’

The Water Industry National Environment Programre

n

The Water Resource Management Plan (multiple water companies due to our wastewater

operational boundary)

Some of thelocal plansinclude:
Local Development Plans
Local FloodRisk ManagementStrategies.

Problem Characterisatior?.

Drainage and Water
Wastewater MResouroes ¢
Management | Managemen

PI an
OWMP) | (WRMP)

Strategic
Policy
Statement
to Ofwat

Energy/
Climate change

policy

Climate resilience

Infrastructure resilience

Surface Water
Management
Action Plan

Local
development
plans

Environment protection
& enhancement

Strategic he National i -
Local flood risk manace %,] ent Flod ane Goasal | | SCrategic Benefiting customers
management g Erosion Risk themes & communities
strategies o lans & Munug?g:eEl;l‘tg Isqt:%tegy
policies National Collaboration & engagement

Flood Risk

infrastructure-
Commission’s
assessment

Management
Plans (FRMPs)

Integrated approach

25-year
Environment

National Informed, ready & adaptive

Erosion Risk

anagement Manage-
Plans ment

(RBMPs)

Innovation & leadership

Statement

Figure 1-11: DWMP links to other strategic management plans and policies

1.40 In addition, we haveinterrogated local plans and policies applicable to the DWMP and

summarised them in the sub-regional outputs of the DWMP calledCatchment Strategy
Plans(CSPs). T h e Cé&éh®ad apagec a | Patder Rolicie®of which an example
can be found inFigure 1-12 for the Long Reach catchment insoutheast London. These

17 https://www.gov.uk/quidarce/thames-river-basin-district-river-basinrmanagementplan-updated-2022

18 hitps://www.gov.uk/government/publications/thamesiver-basin-district-flood-risk-managementplan

19 https://www.gov.uk/government/publications/stornoverflows-discharge-reduction-plan

20 https://nic.org.uk/studiesreports/reducing-the-risks-of-surface-water-flooding/surfacewater-flooding-

finalreport/
21 Under development

22 https://www.thameswater.co.uk/medialibrary/home/about-us/regulation/drainageand-

wastewater/appendixc-baselinerisk-and-vulnerabilityassessmentand-problem-characterisation.pdf
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pages listthe plans/policies, provide a hyperlink to the documentation and a short summary
of how that gan/document aligns with the DWMP.

1.41 Many of the local flood riskocations as well as relevant local authority policies and plans
were identified anddiscussed along withareas of known flood and environmental riséturing
local stakeholder engagement sessions. Further details can be found in our Technical
Appendix on Stakeholder Engagemernt.

Partners’ policies

Management Plan  Key aspects that align with the DWMP Management Plan  Key aspects that align with the DWMP
Thames Estuary + Toke an adoptive approach to managing the risk of fleoding

TE2100 Plan, to people, property ond the environment y
. - £ Dartford = The cim of this pian details the understanding of the couses and consequences of
Envirenment. . ;":ﬂ‘f%g‘;;ﬁ‘ﬁé;‘#‘;ﬂl}%‘;mﬁ:m‘ paseiie Surface Water surface woter floeding and to test the benefits ond costs of mitigotion meosures.
A@ﬂl‘: o g M
and resilient jpment in the floodplain Plan .
+ Tockie the climate crisis by enhancing and restoring ecosysterns SevenoqksStage | = This plen investigates the local flood risks in Sevenoalks s part of their ]
‘and maximising benefits of noturol flocds 1 Surface Water remit for strotegic oversight of local flood risk management in Kent. o
= i
. . - X Thameside Stage | = This plan investigates the local flood risks in Thomeside as part of their new
il . ;"o::m‘;ﬁr‘:ﬁm ;:‘Jf;qﬂy‘:;;‘;;ﬁ;ﬁ;’;‘;%’?::g:{:;:‘“@"ﬂ 1 Surface Water remit for strategic oversight of loeal flood risk monagement in Kent.
Plan
Strategy, london
Borough Of Bexley Charlton to Bexd: To understond, plon and implement new fully integroted water services 4
. P g = z 2=
- - Riverside Integrated | Infrostructure ta support the proposed development to avoid sewer ond surfoce E
Kent Local Flood T how local flood ricks will be manoged water flooding and increase water supply security in @ more sustainoble way. 5 g
Risk Management in the county by the outhorities involved Water Management| , o ingted and collaborative approach to investment and maintenance
Strategy of infrastructure selutions between the relevant stakeholders will be required ;.
to meet this cim. The IWMS willset the framework for achieving this. .
London Borough Of | » The purpose of this strategy is to set out the approach ta managing
Bromiey, Local Flood | flood sk o ocl sources n both theshort andlonger tem L BwerCachmentPamneshpPlas
Risk Management. Darent and Cray = To develop sustoinable water menogement within the cotchment. e
Stiategy I « Toimprove woter quolity %
Local Flood Bisk. . ;"";ﬂsg:(‘fggss;:“‘ﬂ‘r:;'g;‘%ﬁ"&"‘i‘i“:t‘:";dg?‘:;de;‘f;!;:%‘fQE"'““ « The catchment vision is *sustainable wildife-rich woterways for future generations £
Management. J 3
Strateqy: 2015- tothe people, property and environment of Croyeon. % H
= lan
2020, London ’
Borough of Croydon Ravensboume = New development enhonces the river and allows nature to thrive
| sdSDegnendBehamenGude SSRGS e san o ainednon e e e iz
g : e = Enhancement and education progrommes benefit local people g 2
Sustainable « This uide promotes the idea of integroting SuDS into the fobric r i
3z DT v development using the cvailable londscope spoces oswell os the B e
H " construction profile of buildings. This opproach provides mare interesting ealthy future for the nvers within the aotchment ]
3 Aolese e s sumoundings, cost benefits, and simplfied future maintenance. ACatchment Plan | *A noturally functioning ond seff-sustaining chalk river rich H
F The London Plan « Thisplan s an integrated econormic, environmental, transport ond sociol for the River Wandle | in biodiversity ond a haven for Londoners !
2 framework for the development of London over the next 20-25 years. «  Hobitat and wildife: the river supports a mosaic of habitots with high biodiversity
'Si Bexley Growth . Thi iz how the Council warking with @ range of portners, = Woter plentiful and dean, ond varied in its flow speeds, widths and depths
2 Strategy propases to positively foags housing and economic qm\;«h andits » Good access: sympothetically managed pathways along the whole river 2
g assacioted supporting infrastnucture in the borough in the future. «  Engogement: everyone in the catchment aware of the river g
'g and knowing how their actions can offect it Y
El »  Coundils, businesses, government agencies and the g
publicworking together for the river
Chalk Stream «  Enhanced status for all chalk strecms
@ ion Strateqy

Figure1-12:Sa mp | e P aliciesroe thesL@g ReaciSTW Catchment

1.42 We also need toalign ourwater and waste long term planningand we report theinteraction
between the DWMP and WRMP in dedicated Technical Appendix¥*.

1.43 Feedback during our stakeholder engagementonsultation focused on ensuring that our
final DWMPaligns with business planning activities currently underway for 2025 to 2030.
This business planning is also known as the Price Review (PR) and as it will be agreed in
2024, it s@ommonly referred to asPR24®All water and wastewaterutility companies will
submit their proposed plans to Ofwat irautumn 2023. Aligning PR24 with our DWMP is
demonstrated in the Technical Appendix on Assurance.

23 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixf-stakeholderengagement.pdf

2 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixj-dwmp-and-wrmp-alignment.pdf

2 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixm-board-assurance-statement.pdf
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Working together

1.44 The industrywi de, - Wor ki ne¥desgei bes® bl ®sethars -
just a water company plam | t ®s oaunity toplpn together, to generate efficiencies
and maximise outcomes arising from careation and delivery of solutions ®

1.45 By collaborating with our stakeholders we have identified opportunities to co-create and
co-deliver improvements to the environment and reduce flood risk. Many locatiespecific
nuances have also been shared and identified at a very early stagd=igure 1-13 is a
graphical representation ofwhat can be achieved by working together.

1.46 Working together is inevitable when considering drainageResponsibilities are shared
across many organisationsdue to the inteiconnection of thedrainage assets. With different
forms of local governmenthat have varying responsibilitieswithout a spiritof collaboration
it will be challengingand often cost prohibitive toresolve issues

1.47 We appointed a dedicated DWMP stakeholder engagement teamand part funded the
Thames Flood Advisor§ ( TFA®s) who have <c¢closer engageme.
Flooding Authorities( L L F.AV® did this toprioritise stakeholder engagementthroughout
the DWMP development.

Customers and
communities

) Drainage and

e Fair charges
e Improve health Wastewater

and wellbeing Services
e Increase amenity » Reduce sewer
e Aresilient service flooding

» 100 % permit

The compliance
environment -Zeho serious
« Increase biodiversity %Odggr?,g
e Eliminate polluting

discharges
» Reduce storm overflow

discharges

» Environmental net gain

Figure 1-13: What we can achieve by working together

1.48 We are deeply indebted to our stakeholders who have engaged with us dinis first DWMP.
We held:
1 More than 100 regionalworkshops
1 In excess of 70 publicconsultation responses from more than 50 organisations
1 More than 1,500 domestic customers and 450 business customers engaged

26 https://www.water.org.uk/wp-content/uploads/2021/10/Workihg_Together_an_overview_of Drainage
and_Wastewater Management_Plans.pdf

”The Thames FIl ood Audded by the ThamesTRegloRad BloodhandeCoastal Committee
(TRFCC) who were established under the Flood and Water Management Act 201Dhey assst Lead

Local Flooding Authorities in developing and delivering a programme of surface water flood risk
improvements.
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1.49

1.50

151

After a dedicated engagementperiod we took time to reflect upon how our plan (and in
some cases processes) neeéd to change to accommodatethe stakeholder £edback. This
approach was carried through the DWMP all the way to the public consultation.

Due to the Covid19 pandemic we encountered both challenge and aropportunity. The
challenge was an inability to meet fee to face and hold deep and rich engagement with
stakeholders The opportunity was that due toonline engagement we could engage with a
wider stakeholder group and more often.We complemented our engagement with
newsletters and webinars to allow stakeholkers close engagement with the DWMP process
as it was developed.

In addition, we dedicated resources to digital platforms. Our GI%*-based DWMP
Practitioners®Portal was launched in 2020 and updated asmore information became
available. The portal holdsboth DWMP data and relevant national publicly available
datasets. We are now enhancing the portal teshare more Thames Water data that we
believe will make it easier for stakeholders to engage witls in future.

Incorporating ®tomerviews

1.52

1.53

1.54

Customers are a very important group of stakeholders. We needed tlow their viewsto
influence the plan we have produced.We undertook two dedicated customer focus
engagement activities.

We carried out qualitative and quantitative customeresearch that supported our Strategic
Context as well as Optioneering and Programme Appraisal stages. We then undertook
further research in parallel to the publicconsultation The research finding have been
incorporated in our Statement of Responsg.

Figure 1-14 demonstrates some of the wayswe have engaged with customers,
stakeholders and regulators.

2 Geographical Information System (GIS)
29 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/

appendixn-you-said-we-did.pdf
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12

agreed

Dlannln?

objectives from
consultation

Delivering our shared plan

>50

organisations

“ Stakeholder workshops have been
broken into useful sections to enable
more detailed discussions
Stakeholder workshop feedback

)

“ All day long, it's about ,’
future-proofing for me
Customer online survey feedback

>1,500

“ From a customer perspective, it's whether the scale
and timeline of the ambition are right, and manage bill
volatility within and between AMPs
Level 1 stakeholder feedback

ddmestic
customer
responses and
6 x 2 hour c.450 business
Customers focus groups 4 x website customer
with 50 customers updates responses
on optional
solutions to our
chalienges
Draft plan Online
online
survey to
Dr:rf‘thian consultation >560
consultation evey
form customers on
>1 OO DWMP objectives
7xCCG Regular and outcomes
updates and L2 bespoke opportunities
‘ 7 x CCW 7 x Strategic workshops for customer
Strategic updates forums (local and 4 x Customer  engagement '|2
Context i
consultation tcolene) Stakeh0|der portel hours of
updates
documents engagement and R
Practitioner portal 10x S TrAted CO| |aboratlon groups
13x launched with Newsletters Wek) wacs 8% Zx
Catchment access for 5200 National Draft plan
Strategic stakeholders Steering bespoke
Group consultation
Plans sessions sessions
70+ BRAVA
workshops 27 %
4 x CP and 6 x Bespoke Environment
TRFCC sessions Agden‘cy
presentations >7 M
A Stakeholder
at regional
sessions collaborative engagement
Responses from catchment Sta keho'ders Regu|at0I'S 15 % 7 x Ofwat approach
> 70 planning Natural updates approved/
sessions England developed with
local authorities and Updates regulators

)

J

Figure 1-14: Examples of the diverse range of stakeholder engagement activities

1.55 Figure1-15 outlines the four keycustomer engagementareas. We asked them about:

T

T
T
T

Service expectations for the next 25 years
Which of our planning objectives are most important to them

Their thoughts on different solution types to address the challenges we face
Their view on the draft plansspecifically relating to costs and benefits.

Q1

Q2
Q3

Q4

What you want from our service?

You told us what you want and expect from our drainage and wastewater

service over the next 25 years.

What you’d like us to prioritise?

You ranked our 12 planning objectives in order of their value and priority to you.

The solutions you find acceptable?

You rated our 16 solution options from acceptable to those you found

unacceptable and preferred us not to choose.

Your preferred plan?

You let us know which plan you preferred after considering the benfits and

costs of the four options we gave you.

Figure 1-15: Key areas forour customer engagement
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1.56 The keypriorities for our customers are:
1 A desirefor our future plansto be affordable forour entire customer base
9 Ensuring thatour plans are adequatefor the future and do not leave aburden on future
generations
1 Make surethat we protect the environment

Feedback and responsethe public consultation

1.57 Our customers, stakeholder and regulators haé large amount ofvery detailed and specific
comments on our draft plan.We received 1,400 individual commentsfrom over 200
organisations An overview isshown in Figure 1-16. Key elements that we focussed on
were:

Storm overflows

Sewer flooding

Proposing and justifyingnature-based solutions and sustainable urban drainage

Considering performance commitments beyod the industry standard

Being ambitiaus with our targets

Improving data on surface water assets

Extending partnership working and partnership opportunities

== =4 -4 4 8 -8

DWMP Cycle 1 public consultation
- " ¢

¥ R .

You supported You challenged You offered ideas for You wanted more details on

Feedback themes

. Protecting the { [ Evidencing Delivering Working Valuing your
environment z best value % the plan =" the plan together ) put
Level of ambition Affordability and bill Solutions and deliverability Technical i C ion to achieve Stakeholder engagement
and pace of delivery impact of the plan and ease of navigation multiple benefits
.
W d We've used as much of your feedback as we could, together with the progress from our ongoing DWMP work
e ' and our responses to regulatory updates, to enhance our final plan including in the following ways:
More Increased Increased Increased Rewritten More
ambitious storm evidencing alignment of number of and detailed content
overflow target around Best DWMP to other proposed restructured throughout,
delivery to help Value and strategies and solutions parts of the especially on
protect the justification for delivery plans documents strengthening
environment our preferred New to be clearer partnership
. Plan Earlier dedicated and more working and
Additional planned technical accessible stakeholder
future Increased implementations appendices engagement
scenario balancing of risk,
testing ambition and

deliverability

* Some consultation feedback didn't require further action or wasn't relevant to the DWMP process.
Other feedback was relevant to future DWMP planning cycles and will be used to inform this work.

Figure1-16: Extr act f r o n sunvmrisingsthe findingw & thelstakleholder engagement

30 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixn-you-said-we-did.pdf
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1.58 You can find more details on our customer engagement in our Technical Appendix on
Customer Engagement' and Consultation Response You Said We Dié.

Regulator requirements from the pudditsultation

1.59 Our regulators set out a series of expectations to all water companies after the public
consultation. These expectations were released in an open letférand were driven by their
findings from reviewing all oowgeani es® DWMPs.

1 Incorporation of the Defra Storm Overflow Discharge Reduction PI&n

1 Enhancement of the content demonstrating the need to invest, the costs and associated
benefits the plan will deliver

1 Explanation of the contribution of base expenditure to issgeinvestigated in the DWMP
as well as how we propose to use more sustainable drainage and natubmsed solutions

1 Improved maturity on partnership working when compared to the draft DWMP

1.60 In response to these and other stakeholder queries we have made signdnt amendments
to our DWMP. Further details on feedback from stakeholders as well as our response can
be found in our -Statement of Resp®3nse® that

1.61 Our plan for storm overflows has been ugated to ensure compliance wih the Storm
Overflow Discharge Reduction Plan and aligned to the WINEP programme as submitted to
the EA in January 2023. This has increased cost and changed some of our solutiorisor
more detail, please refer to the Technical Appendix on Storm Overflodis

1.62 More specifically to these issues we have written bespoke Technical Appendices for Storm
Overflows”, Base Expendituré® and Partnership Working. These appendices address the
stakehol der issues as well as meeting the reg

Documensuite navigation

1.63 Our DWMP contains documents givingdetails of our plan and the process we undertook to
develop it. There is The Plan document (this one) with three associated summaries; a series
of technical appendices standard tables of data outlining various elements ofthe plan,
thirteensub-r e gi on al p dnéthree digital BEISR s

3! https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendix-h-customer-engagement.pdf

32 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixn-you-said-we-did. pdf

33 https://www.ofwat.gov.uk/publication/lettesto-water-companies-ofwats-industry-overview-of-draft-
drainage-and-wastewatermanagementplans-2022/

34 https://www.gov.uk/government/publications/stornoverflows-discharge-reduction-plan

35 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixn-you-said-we-did. pdf

36 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixqg-storm-overflows. pdf

37 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixqg-storm-overflows.pdf

38 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendix-o-what-base-buys.pdf

3 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendix-s-partnership-working-and-opportunities.pdf
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1.64 The Plan documents are:
i The plan document (this document)
1 A customersummary
1 A non-technical summary
1 A technical summary

1.65 The Technical Appendicescover a wide range of topics. Documents initalics are new
documents that were not produced as part of the draft DWMP.

Strategic context

Risk based catchment screening

BRAVA and problem characterisation

Options development appraisal

Stakeholder engagement

Adaptive planning

Customer engagement

Risk and uncertainty

DWMP and WRMP alignment

Strategic environmental assessment

Habitats regulation assessment

Assurance

Statement of response to public consultatiod You said we did

What base buys

Response to the July 2021 flooding in London

Storm overflows

Delivery of SuDS andhature-based solutions

Partnershipopportunities

Groundwater quality

Resilience

=4 =4 8 4 4 -8 -8 -8 -8 -8 -8 -8 o8 oa s a e e

1.66 We have prepared sandard data tables® and a commentary filé! that contains the data
Ofwat will use to compare the different companies against each other.

1.67 The regional plans are represented in a suite of thirteen Catchment Strategy plans

1.68 Our digital products includes:
1 Our main DWMP page on our websitehat hosts all theDWMP content
1 A customer friendly GIS portal where headline dataan be viewed on interactive maps
i1 A practitionersgportal where stakeholders have access to more detailed DWMP data as
well as other Thames Water angbublicly accessible daa layers

40 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/datatables.xlsx

4 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/datatables-commentary.pdf
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1.69 The documentation suite for the draft DWMP wasubstantial Due to the wide-ranging and
detailed responses from customers, stakeholders andregulators, we have extended the
suite specificallyaddressing key issues raised in dedicatetechnical appendices.

1.70 To help navigate updatesto draft documentation we have included a preface sectiorThis
explains the signpost imagery we have used tshow change. It also containsa navigation
index to point readers towhere in the documentation sue certain topics are addressed.
Figure 1-17 is an example of how thenavigationis.

Preface summaries Relevant chapters

Figure 1-17: Examplesof signposting in the DWMP documentation suite

Board assurance

1.71 The Thames Water Utilities Boarchas responsibility for setting our strategy and assuring

that all plans developed deliver that strategy. Wéave therebre obtained approval from
our Board for this final DWMP.

1.72 Our regulators have defined aset of five criterig? that they expect all water company boards
to assure for the DWMP. There were four of these at the draft stage and a fifth one has
been added forthe final DWMP.They are:

i The guiding principles and the DWMP technical framework have been followed and
applied

1 The planning objectives are being met (both common and bespoke)

1 There are clear links and processes in place to ensure that thappropriate DWMP

interventions, including partnership and cdunded schemes, will be put forward for
investment in the PR24 business plan

42 |etter to CEOsfrom Defra, Ofwat, EA on Expectations for assurance of cycle draft and finaldrainage
and wastewater management plans (DWMPs).
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Measures are in place to achieve objectives set in the Government's Storm Overflows
Discharge Reduction Plantiew criteria)

It is a best value plan for customers and the environment, for managing and developing
drainage and wastewater services, and is based on robust evidence and costing
processes
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1

1

1.73 Our plan has beenexternally assuredagainst the DWMP set criteria to support the Board
Assurance process The audit of the DWMP was demonstrated bgompliance with13 tests
developed by the auditors independent of us.

1.74 The delivery ofDWMP wasalso incentivised bya dedicated performance commitmentset
at the last price review PR19). This hasseparate external assurance as part of annual
return reporting.

1.75 More details on assurancecan be found inour Technical Appendix on Assuranc.

43 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixm-board-assurance-statement.pdf
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2 PART ATHE IMPACT OF POPULATION GROWTH AND CLIMATE
CHANGE

Progress +

2.1 The focus ofour DWMP is to understandand respond to future risks toour wastewater
services. Part of having a resilient and sustainable service ifaving a plan that
acknowledges thechallengesdue to capacity-related issues including forecast population
growth and climate change.

2.2 In stage 3 of developing our plan BRAVA), we used computer modelling for sewer
hydraulics and sewage treatment works processes to analyse the future impact of
population growth and climate change from 2020 through to 2050. We predicted
performance against:

1 Properties at risk of internal sewer flooding faa 1:30 year rainfall return periodf

i1 Properties at risk of external sewer flooding for a 1:30 year rainfall return period

i1 Properties at risk of internal and external sewer flooding for a 1:50 year rainfall return
period

1 Risk of final effluent permit linstfor our treatment works

1 Average annual number of discharges from storm overflows

2.3 Inourcentral London Beckton and Crossness catchments we started from a 2025 baseline
due to the construction of the Thames Tideway Tunnel, which will significantly increasur
sewerage capacity in the capital.

2.4 To understand activities undertaken duringour BRAVA modelling please refer to the
Technical Appendix onBRAVA and Problem Characterisatiof.

Thecase forchange
2.5 Population growth isforecast to increase by 2.56 million homesbetween 2025 and 2050.

That isgreater thanthe population ofBirminghamand Leeds noving into our region.

2.6 The impact of climate change was set at 20% increase in volume of annual rainfall. This
approach was consistentlyused across the industry for cycle 1 of the DWMP.

2.7 In 2020, all companiescollaborated to producea - Nat i o noAhow Wastewatarr e ®
services could change due to population growth and climate changesing the DWMP
planning objectives.This wasreported nationally at Level 2ising asimple scoring system.

2.8 Table2-1 provides more detail ofthe planning objectives assessed and our 2020 baseline
and 2050 forecast position against each of these.

44 Refer to theGlossaryfor definitions of the rainfall.
4 https://www.thameswater.co.uk/medialibrary/home/aboutus/requlation/drainageand-
wastewater/appendixc-baselinerisk-and-vulnerabilityassessmentand-problem-characterisation. pdf
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2.9 Our analysis indicates thabetween 2025 and 2050
1 There will bea 54% increase from 90,310 properties to 138,821 properties at risk of
internal sewer flooding for a 1:30 year rainfall return period
1 There will be a31% increase from 315,598 properties to 414,331 properties at risk of
sewer floodingfor a 1:50 year rainfall return period
1 There will be an 83% increasefrom 53 sites at risk of not meeting final effluent permits to

94

The implications of these changes aretaggering. If we donothingthe risk of sewer flooding
into homes and businesses may increaséoy 4,000 properties every year. Significant
increased volumeswill mean that our treatment workswill struggle to treatall the flow. This
will result in adeterioration in river water quality

2.10

Figure 2-1 describes our2022 performance, our DWMP vision and aimsour 2050 service
targets and what we predict the future willook like withoutimplementing theDWMP.

211

Our DWMP vision, planning
objectives and level of service

Our DWMP To identify future catchment risks to our drainage
aims and wastewater treatment systems from population

Our DWMP Working in partnership to co-create a 25-year plan
for drainage and wastewater that sustainably

Sewer flooding

3.46 internal sewer flooding
incidents per 10,000 sewer
connections in 2021/22.

Storm discharges
17.0 storm discharges per
overflow in 2022, totalling
74,693 hours.

STW resilience
98.96 % STW permit
compliance achieved in
2021/22.

Sewer flooding to properties

Stop property flooding internally (within the home or business) and
externally (outside the home or business) from our sewers where
possible, up to a 1 in 50-year storm event™.

Storm discharges of untreated sewage into the
environment

Limit environmental impact by discharging on average, no more than
10 times per year, per storm overflow, and no more than three in
designated bathing waters, by 2045,

Sewage treatment works (STW) resilience
Enhance the ability of our sewage treatment works to recover from
difficulties, without impacting our service or the environment.

* This is @ measure of how well our drainage systems can cope in extremely wet weather. The risk of sewer flooding in a 1 in 50-year storm is defined as
the likelihood that flooding will occur as a result of rainfall in a storm that has a 1 in 50 (or 2 %) probability of happening in any given year.

VISIOn benefits communities and the natural environment growth and climate change and develop sustainable,
in our region. efficient solutions to address them.
‘ Without the DWMP
Our 2022 Our 2050 Our predictions
performance DWMP service targets for the future

Sewer flooding

Growth and climate change
could put an additional
187,000 properties at risk of
flooding ina 1 in 50-year storm.

Storm discharges

By 2050, growth and climate
change would also have an
effect, resulting in 45 % of
wastewater catchments
having an unacceptable
number of storm discharges.

STW resilience

By 2050, the permit compliance
of our STWs in almost half of
our catchments (44 %) could be
at risk.

“*Our sewers are designed to overflow to the environment to prevent homes and businesses from flooding. However, storm discharges that happen too
often, or for too long, can impact the environment. 4

Figure 2-1: DWMP objectives and predictions of the future without a DWMP.

BRAVA details

2.12 Table 2-1 provides more information at a company and regional level of the impact
predicted by BRAVA on some of oukey planning objectives
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Planning Objective Unit Region ThresholdDescription | Value
Properties at risk of Number London 2025 value 87,119
internal sewer flooding | of 2050 value 133,852
for a 1:30 year rainfall properties
return period Increase 46,733
% Change 54
Thames 2025 value 3,091
Valley 2050 value 4,969
Increase 1,878
% Change 61
Thames 2025 value 90,210
Water 2050 value 138,821
Increase 48,611
% Change 54
Properties at risk of Number London 2025 value 300,771
internal and external of 2050 value 301,468
sewer flooding for a properties
1:50 year rainfall return Increase 90,697
period46 % Change 30
Thames 2025 value 14,827
Valley 2050 value 22,863
Increase 8,036
% Change 54
Thames 2025 value 315,598
Water 2050 value 414,331
Increase 98,733
% Change 31
Risk oftreatment works | Number London 2025 value 0
operating at or above | of sites 2050 value 8
their permit leves
. . Increase 8
(including dry weather
flow) % Change N/A*
Thames 2025 value 45
Valley 2050 value 86
Increase 41
% Change 91
Thames 2025 value 53
Water 2050 value 94
Increase 44
% Change 77

# This is a risk of norcompliance and dependant on multiple factors
* A percentage increase cannot be calculated if thestating position is 0.

Table 2-1: Detailed BRAVA results

46 This planning objective is not included in the national results as it is a bespoke objective for us
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2.13 A summary of theincreased risks between London and Thames Valleyare highlighted
below:

i1 For properties at risk ofinternal sewer flooding in a 1:30 yearainfall return period the
increase in risk over time ieven across London andthe Thames Valley with a 54% and
61% increase respectively

1 For properties that will be at risk of external sewer flooding a 1:50 year rainfall return
period, the increase in risk is higher for Thames Valley than in London wBH% and 30%
increases respectively

1 In both cases the number of properties in Londors very large dur to the population
density

Uncertainty

2.14 Population growthis inherentlydifficult to forecast due to the uncertaintycreated by the
many economic and politicainfluences both locally and internationally thaffect planning
authoritiesrealising the level of growth theylan for. Climate changeis also uncertainwith
national updates based on the latest emission scenarios produced periodicallWWe have
used adaptive planning approaches to assess the impact of changing forecasts on our plan.
This is aligned to national guidancd r o m Olfomgal én® Belivery Strategywhich for
wastewater focuses on common reference scenarios fodemand (population growth),
climate change and technology.This work issummarisedin Part B, and more details are
given in theTechnical Appendix on AdaptivePathway Planning"’.

47 https://www.thameswater.co.uk/medialibrary/home/aboutus/requlation/drainageand-wastewater/
appendixg-adaptive-pathway-planning.pdf
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PART B: WHAT IS THE PLAN?

Progress I» + T Q

3.1

3.2

3.3

3.4

3.5

This sectiongives an overviewof the final preferred plan that was developed by applying
the DWMPindustry framework The preferred plan has beerderived as a result of extnsive
stakeholder engagement andthe application of a best value assessmentThis means it
represents the ogimum balance ofcosts to meet a broad range of benefits requiredo
address the multiple DWMP planning objectives. Our bespoke DWMP optimisers set to
select the least cost solutiols to achieve this balance and we give further details of the
protocol usedin Part D of this document In this section wefocus primarily onwhat this plan
is and the outcomes how it integrates with other plans and can be adapted ifdrivers
change. We have written this in accordance with Appendix F of the frameworttocument?.

Our plan is summarised at different geographical hierarchies and across the range of
outcomes. In this sectionwe provide a region wide view & well as detailing ourproposals
for London and Thames Vallegnd Home Countiesseparately,reflecting the different needs
of the sub-regions. We also summatise the plan at outcome leveldescribing plans to
address the mainperformance areas on sewer flooding storm overflows, treatment works
compliance and fluvial resilienceseparately.

Costs reported within this document, technical appendices, data tables and on our
customer and practitioner portals are in a 2020/21 price base. This a requirementset by
Ofwat in the PR24 final methodolody. It differs from the price base (of 2021/22) used in
our draft DWMP and the price base set for PR24 (2022/23) recognising that DWMP is
developedin advance ofprice reviewbusiness plansubmissions

This section focuses on the additionahctivities required to meet newtargets or enhance
resilience not the day-to-day activities that drive good performance Part C outlines how
DWMP proposals are part of a hierarchy of options together with maintenancactivities to
deliver the serviceour customers requirg outlininghow maintenance can supportydraulic
deficits due to growth and climate change

Following on from thepublic consultation we tave substantially amendedthe draft plan.
The headline messags for the final plan (calledour preferred plan can be found inFigure
3-1 and include:

£31.9bn of capital investment (an increase of£8bn from our draft plan)

Storm overflowsnot discharging above anaverage of 10 rainfall events peoverflow per

year

Protect morethan 187,000 properties from a risk of sewer flooding

Ensure our savage treatmentsaccount for growthwith 82 upgraded

48 A Framework for the production of Drainage and Wastewater Management Plans: Appendix F
Example contents of a Drainage and Wastewater Management Plans, September 2019

Water

UK _DWMP_Framework Appendices Septemb&019-F.pdf

4 Ofwat PR24 FinaMethodology Appendix9: https://www.ofwat.gov.uk/wp
content/uploads/2022/12/PR24 final_methodology Appendix_9_Setting_Expenditure_Allowances.pdf
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1 Adopta- SuDs f i r snpatingom 6,914 eedahnes of land in London

Our DWMP will:
Invest Improve Protect Upgrade Manage
rainwater falling on
£31.9bn  .<10 187,000 82 T EO0
over the next 25 years,  storm overflow discharges  properties from the sewage treatment )
an increase of c.£8bn per outfall, per year on risk of flooding in works to cope with hectares of land across our
from our draft plan average, into the heavy storms population growth” region with sustainable
environment drainage solutions (SuDS)
Increasing storm overflows Delivering Defra's Storm Overflows Discharge T
H ealthy investment by Reduction Plan targets at a faster pace, in support Resilience
rivers of The Environment Act 2021. We're committed
£7.0bn to achieving by 2030: 2 0 7 STWs
0/ reduction in duration of Increased
to £1 o'gbn 50 /0 storm overflow discharges protection
to respond to changes in regulatory B o forithar
targets through WINEP and 800/ rect!u;tlon ;n sensitive flooding
business-as-usual investments Qcctchpen:s
Flooding Evidencing best value
Protecting properties c.£6 per month 2/3 of the cost
investment increased by customer
oA In our Deephams catchment
£1 .1 bn to £1 9.8bn bill increase trial greenhso:‘ution otpi:ions
o ' Our DWMP has been were much cheaper than grey
Higher proportion invested later in the plan et
period to support faster-paced storm g’;iiﬂg’giﬁgﬁ:&zer i
overflow discharge reduction delivery bills remain affordable™. Building flexibility into our
Reducing flood risk through our long-term It will require some plan for potential different
sustainable partnerships co-delivering investment from other futures through testing
nature-based solutions sources nine alternative pathways
Partnership opportunities and working Engagement
Statements of intent 0, In co-creating our ~ Gained input
with key partners to >270 >4o /0 plan we facilitated ~ from around
promote co-funding, partnership of partnership Received
planning and opportunities opportunities >1 ,ooo 23000 1 4 o o
delivery, in place by identified and mature enough | hours of interactive customers and c.l,
the end of developed through to be delivered in | stakeholder stakeholders ata  responses to the
2 023 our collaborative  the first S5years | engagement national, regional  consultation on our
working™ of our plan activities and local level draft plan

Including the potential new STW in the South East London area.
**Calculation based on the indicative customer bill impact (pounds per year per household), averaged across our region.
*** Including additional projects identified post publication of our draft plan and a number evolving from AMP 7.

Figure 3-1: Headlines of our preferred plan

Delivering the core metrics

3.6 Our core metrics are based onstorm overflows, flooding, and capacity at our wastewater
treatment works. We have retainedour ambitious targetsfrom our draft to the final plan
however the scope and profiling of the pan has changed, particularly for storm overfloss
to meet new requirements We will continueto ensure our programmes comply with
environmental regulation through the Water Industry National Enviiment Programme
(WINEP) whilst also includinghydraulic flood risk reduction.

3.7 Our targets are outlined inTable 3-1 for London and Thames Valley. They were developed
in conjunction with our stakeholders and testedduring our extensive stakeholder
engagement consultation. Our best value frameworkaccounts for the wider benefits of
delivering these core metrics For example, flooding alleviationsolutions evaluated against
factors such asefficiencyin solvingthe problemwhilst supporting amenity, biodiversity and
carbon targets.
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Metric Unit Target for Target for
London Thames Valley
Storm overflow Annualaverage number of | No morethan No morethan
spills 10° 10°
Sewer FloodingResilience | Percentage of properties 95% 100%
Risk (1:50) not at risk
Treatment Works Percentage of works that 100% 100%
Compliance are compliance

Table 3-1: Core metric targets for London and Thames Valley

3.8

3.9

3.10

3.11

3.12

The plan has been developed to mitigatethe forecast impacts of climate change and
population growthup to 2050. The annual volumeof rainfall over the next25 years, from
2025, isdue to increase by20% (b as ed o n t o.dPepulatien grbvithgisuekpected
to increase between15-18% in our customers over the sameperiod.

Over the pad 25 years we havedeliveredmore than £12bn of investment inimproving our
wastewater network This includesquality upgrades at our treatment works and significant
guality improvements to the Thames Estuanat treatment works andstorm overflows by
construction of the Lee and Thames Tideway TunnelOur DWMP proposes to more than
double this spend rateover the next 25 years,driven by ambitiousgoals on flooding and
the environment.

The solutionswe use in DWMP are different to the past. Previously ourinvestment has
focused primarily on addressing shortfalls inour existing infrastructure and was heavily
reliant on grey engineeringsolutions. Our DWMP proposesinnovative green engineering
solutionsto provide the best outcomes for our communities.The technical solutionswe are
proposing aim to reduce flow of rain and groundwaterinto our sewers Also, by tackling
unwanted contributions into our networkand attenuating flow we can more sustainably
manage the impact to our customersand the environment

Our approach to delivery has also shiftedto work in partnership with our stakeholders
collaborating on projects and deliveling green engineeringsolutions where possible Our

SuDS programme wilextend from 20 ha.in AMP6 (2015-2020) to 180 ha. in AMP8(2025-

2030) and eventually to 3,748 ha. in AMP12 (2045-2050). We recognise this level of
delivery is beyond our experienceAt public consultation, ar stakeholders welcomed such
an ambitious target.We do not have all the answerson how to deliverthe ambition, but we

have included a newtechnical appendix on mainstreaming SuDS delivefd) which includes

a proposal of activitiesbased on stakeholder discussionsfollowingour draft publication

The final DWMPactivity highlights arelisted below, with a breakdown ofthose activitiesin
5-year intervalsin Table 3-2: This investment represents best value for customers and the
environment andachieves agreedtargets by delivering;

1 1,853 km sewer relining
1 7,598 Ha of impermeable area managed through SuDS

" storm overflow discharges per outfall, per year on average, into the environment

50 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/

appendixr-delivery-of-suds-and-nature-based-solutions.pdf
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1 82 sewage treatment works upgraded to acconmodate for growth

1 207 sewage treatment works made resilient towards fluvial flooding

1 187,019 properties protected from sewer flooding in 1:56year storm

1 Working with partners to progress the271 partnership opportunities identifiedpre

screening
fDWMP Unit 2025- | 2030- |20352 | 2040- 2045 - Total
2030 2035 2040 2045 2050
Capex £m 1,494 3,215 6,096 9,062 12,075 31,943
SubS ha. 180 68 971 2,631 3,748 7,598
Sewer Km 278 271 816 166 321 1,853
relining
Treatment | No. 30 48 4 0 0 82
Works
upgraded
Treatment | No. 0 80 60 67 0 207
Works
resilient to
fluvial
flooding
Properties | No. of 2,472 | 16,502 | 15,737 26,180 126,128 187,019
protected properties
ina 1:50
Storm No. of 10,657 1,098 322 423 520 13,020
overflows discharges
reduced prevented*
Carbon Net carbon | 111,588 | 668,735 | 816,760 | 1,111,461 | 1,211,962 | 3,920,507
per AMP
tCO;

* Thisis based ona modelledforecast of the number of sewage discharges that would occur without investment

Table 3-2: The quantum of investmentequired to meet our core metrics.

3.13 The planning objectives specified in the Stage 1 StrategicContext* are reproduced in
Figure3-2. Our preferred plan has beendesignedto meetall these objectiveswhich remain
unchanged between draft and finai?.

DWMP planning objectives

Flooding Spills Carbon Wellbeing
/‘//f/: /.\\ J{/ A \\\ ‘,/': ; \ / S

N =R AR e A 1% 1

\———/ NI X LE

NG = NG N » N\

Enhance resilience at our

sewage treatment works

to ensure 100 % permit
compliance

Support carbon
neutrality goals of
stakeholders

Enhance wellbeing in
communities by
increasing access to
green space

Eradicate property sewer
flooding ina 1in 50 year
event where possible

Discharge from storm
overflows are at 10 (on
average) per annum

Figure 3-2: DWMP Planning objectives

51 https://www.thameswater.co.uk/medialibrary/home/atput-us/regulation/drainageand-wastewater/
strategic-context-document. pdf

52 During the consultation stage, some stakeholderfed back their concerns about the meaning of
including a -where possible® statemenwordnggai nst
recognising that in rare occasionscosts are prohibitive and mitigation is soght instead
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We recognise that delivering a £3.9bn investment programme in 5 AMPs is unaffordable
and undeliverable using current ways of working. At draft we developed an unconstrained
plan that aligned to our Vision 2050. At final we have constrained the near term to align with
our PR24submission. Wehave not constrainedthe DWMP from 2030onwards. Our view,
supported by our executive and board is that long ten planning needs to setthe direction,
pace and be ambitious to drive change. Subsequent DWMEBycles will have to work hard
to continue to tradk a path towards our 2050 goals whilst making the near and medium
term more achievable

This isa strategic and not a delivery plan.It evidences the strategic need for investment,
not how it should be delivered.This makes DWMP different to other plans @i as Long-
Term Delivery Strategies and mediurterm planning in price reviews. These plans take the
context of DWMP and translate into deliverable, affordable plans with a more granular view
of the projects to be delivered.

Total capex for our draftDWMP was £22.4bn*. Betweendraft and final this hasincreased

to £31.9bn, mostly driven by new requirementgor storm overflows. Prioritising delivery of
the new storm overflow discharge reduction obligations upfront has had a significant impact
on our sewerflood risk management plan This is shown inFigure 3-3 and Figure 3-4. In
the final DWMP, overall PR24 deliverability constraints due to patiéal WINEP investment
in the near term (AMP8) ha resulted in a reduction in the delivery capacity to address flood
risk.

In summarythe maindrivers of the profiles shown inFigure 3-3 are:
growth upgrades at our treatment works prioritised for the first 15 years to meet the
expected demand.
the regulatory dates in the Storm Overflow Discharge Reduction plan
deliverability concerns on meeting the storm overflow programme restricting sewer
floodinginvestmentin the near termand thendriving significant investment in the metim
to long termto meet targets by 2050

53 Due to the change in cost base, this value is does not match that reported in our draft plan. It has been
adjusted to be in the same cost base as the fad plan
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Cost £bn

2D

030 2030-2035 2035-2040

1 T T 1
2040-2045

205

2045-2050
Regulatory periods
B Treatment

Storm overflows  mFlooding

Figure 3-3: Planned investmentfor storm overflows, flooding and treatment works upgradefor the final

DWMP (preferred plan)

3.18
Figure 3-4.

Cost £bn

2030-2035

This graph needs to be contrasted to thedraft DWMP planned investment that is found in

2035-2040 2040-2045 2045-2050

Regulatory periods
B Treatment

Storm overflows  EFlooding

Figure 3-4: Planned investment for storm overflows, flooding and treatment works upgrades for the draft

DWMP
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3.19 Figure 3-5 is a radar plot of the best valueassessment applied to different plans.
Simplistically theplan with the largest area under the radar plot besbalances cost and
wider benefits. The preferred planbest represents that balance.To understand more of the
alternative plan options please refer to our Technical Appendix on Programme Apprafsal

Relative performance of our preferred plan
for the London and Thames Valley catchments

A score of one represents the maximum benefit (or minimum adverse effect) possible across the four potential alternative plans.

= Maintain flooding resilience Resilient - Constrained (Our preferred plan)
= = = Accelorated Maximum community benefit

Collul%orution

Least cost Least negative environmental

impact

Smallest bill impact ositive environmental impact

Storm overflow locations meeting
discharge criteria

External flooding reducti

Least carbon production Internal flooding red

Asset health Positive natural capita

Least negative natural capit

Reduced misconnections . o
(foul to surface) Positive wellbeing impact

Reduced misconnections Least negative wellbeing impact
(surface to foul)

Figure 3-5: Radar plot demonstrating best value of the plans considered in the final DWNN®te:

-Maintain fl bwagdréejartgd by stakehdldersamamkitious floodinggoals not met

3.20 In the sectionsbelow we have described our plan for each of the individual elements the

DWMP, whichare:
1 Storm overflows
1 Floodingfrom sewers
1 Treatment works compliance
1 Resilience to river flooding

A plan for storm overflows

3.21 Discharging untreated sewa@ into the environment is unacceptable to Thames Water, our
customers and stakeholders. Following the publication of our draDWMP we received
significant customer and stakeholder feedback relating to storm overfl@v At the same
time, new industry regulaory requirements were published. Stakeholders wanted us to
meet our regulatory targets some wantedmore ambitious programmes than thestatutory
requirements andthere were many comments orthe transparencyof data from monitoring.

5 https://www.thameswater.co.uk/medialibrary/home/aboutus/requlation/drainageand-
wastewater/appendixe-programme-appraisal.pdf
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Weknowourper f or mance i s n ®tandilatene lgaveialkt tode Welhavet o b e
listened carefully to the customer and stakeholder feedbackReducing the use of storm

overflows forms a key part of our im@@iegk up,
River Health in our regiof®. We ® v e brought forward investment

duration of discharges by 50% by 2030; and by 80% at sensitive sites.

In 2022 we reported a total of nearly 8,000 storm overflow discharge events, however that
was in the context of a year of low rainfall. The Baseline Risk and Vulnerability (BRAVA)
modelling demonstrates that the effect of climate change and population gralwhas the
potential to increase storm overflow discharges to over 19,000 in an average rainfall year
by 2050. We have a clear target outlined in the Defra Storm Overflovidischarge Reduction
Plan (SODRP)to reduce overflows toOL0 events per year (average per overflow by 2050;

to meet this target we will need to address over 13,000 discharge§.able 3-3 summarises
the incorporation of the storm overflowdischarge reduction plantargets into our DWMP

Discharge targets Storm Overflows Final DWMP
Discharge Reduction Plan

No ecological harm No ecological harm by| OLO discharges in a typical year by
2050 2045

Discharges to sensitive] No ecological harm by| OLO discharges in a typical year by

waterbodies 2045 2035

Discharges to designated| O3 discharges by 2035 O3 discharges in a typical year by

bathing waters 2030

Storm overflow discharge| OLO discharges in atypical | OL0 discharges in a typical year by

frequency (all overflows) | year by 2050 2045

Screening controls All overflows to have| 100% coverage of screens by
screening control 2045

Table 3-3: Storm overflow reduction plan targets

3.24

3.25

3.26

Investment to date on storm overflows has focused on the tidal Thames. Decades of
investigation, design and delivery has resulted ithe Lee Tunne] in operationsince 2016
and Thames Tideway Tunnel in the final stages of constructiomhese worldleading
environmental protection schemes, in conjunction with the Thames Tideway Quality
Improvements (TTQI) where outreatment works that discharge into the tidal Thames were
upgraded between 2012-2015 have made a generational improvement in water quality.

Over the next 25 years weneed to ensurethat we causeno ecological harmfrom allstorm
overflows across our region This is an immenseundertaking, and we are starting with
sensitive watercourseswhere dischargeshave a large effect on water qualityMany are in
more rural areas in the Thames Valley.

Our plan currently covers 749 storm overflow locations, and as of January 2023 we
identified that 44% of them may fall into the definition of a HigPriority site. This aligns with
our AMP8 Water Industry National Environment Programme (WINEP) Storm Overflows

% Thames Water- River Health Plan(2022): https://www.thameswater.co.uk/aboutus/performance/river
health/investingin-river-health
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Reduction Plan which we submitted to the Environment Agency in January 2023. As we
gain a better understanding of our storm overflows and theiperformance, we will be
refining this programme as part of future cycles of the DWMP and future iterations of the
WINEP programme.

3.27 Our storm overflow discharge reduction plan requires an ambitious scale of delivery as
there are a significant proportion ohigh-priority sensitive sites to be resolved by 2035. This
has resulted in a frontloaded programme and has meant that a large part of our DWMP
investment in AMP8 and AMP9 will need to be devoted to the reduction of discharges

3.28 To comply with the Storm Oveflow Discharge Reduction Plapwe forecast expenditure of
£10.9bn between 2025 and 2050. This is a significant increase from our draft DWMP
forecast of £3.8bn*®. Our plan for storm overflows is outlined iMable 3-4 and compares
our accelerated pace of delivery with therequirements in thestorm overflow reduction plan.

fDWMP Unit | 2025- | 2030- | 20352 | 2040- | 2045- | Total
2030 2035 2040 2045 2050

Capex £m 682 | 2,254 | 3,494 | 2,982 | 1,485 10,897

%Total storm % 14 28 52 76 100 n/a

overflows improved (Defra
Storm Overflow Discharge
Reduction Plan target)
%Total storm % 20 51 89 99 100 n/a
overflows improved
(Company)

Table 3-4: Cost and benefit profile on storm overflow performance

3.29 Aligning our plan with regulatonguidelineshas an impact on the technology that we will be
using to deliver our plan; our project programmes will be delivering an increased number of
~end of pipe° solutions such as expanding sto
sewage treatment works.The benefit of this is that we will be implementing proven solutions
which will enable us to meet the challenging
still have the opportunity to review these solutions as the plan develops and progresses and
look at the potential for using new technology where possible within the confines of the
regulatory recommendations

3.30 Included in the 202530 plan for storm overflows is investment to address infiltration into
our network. We propose278 km of sewer lining in ar Groundwater Impacted System
Plans’. This investment will reduce storm overflow discharges.

3.31 Figure 3-6 is a map of our region with storm overflows andhe planned period for
investment

56 Due to the change in cost base, this value is does not match that reported in our draft plan. It has been
adjusted to be in the same cost bases the final plan
57 https://www.thameswater.co.uk/aboutus/regulation/drainageplans
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Warminster
1 Thames Company Boundary
* DWMP CSO AMP8 Spend
e DWMP CSO AMP9 Spend
= DWMP CSO AMP10 Spend
©  DWMP CSO AMP11 Spend
©  DWMP CSO AMP12 Spend

Figure 3-6: Map of storm overflows

3.32 Our DWMP needs todetail our plan to meetthe Storm Overflow Discharge ReductionPlan
targets. We have produced a dedicated technical appendixon storm overflons® containing
further plan details.

A plan for flooding from sewers

3.33 From the BRAVA modelling, we know that thémpact of climate change and population
growth will increase the number of properties at risk afternalsewer floodingin a 1:30 year
storm event from 90,310 in 2025 t0 138,821 by 2050. Our target is for 100% of properties
in the Thames Valley and 95% of properties in London not to be at risk of sewer flooding
up to a 1:50-year storm event These targets have remained the same as those iour draft
DWMP.

3.34 We estimate thati will cost £19.8bn over the 25year plan period toachieve these targets
in the draft DWMP the estimated cost was £18.8bn*°. The cost increase is due to the
change of solutions for storm overflowsDraft DWMPsolutions for storm overflows provided
flooding benefit. Some of the WINERolutions for storm overflows provide less flooding
benefit. We therefore needed to increase flooding expenditure e final DWMP to meet
the targets.

%8 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixq-storm-overflows.pdf

%9 Due to the change in cost base, this value is does not match that reported in our draft plan. It has been
adjusted to be in the same cost base as the final plan.
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3.35

3.36

3.37

3.38

At consultation stakeholders wanted to see tre DWMP align tothe developing AMR plan
for 2025 to 2030. This means that at finalpublication we need to reflect the impacta
significantstatutory environmental programme&WINEP) might have onthe size of the sewer
flooding programme in the near term As WINEPrequirementsare not finalisedat the time
of DWMP publicationin May 2023 we anticipate having to update parts of our DWMP for
sewer flooding investment (via resubmitted data tables)at PR24 submission

At public consultation, stakeholders expresseda concern that the proposed pace of
implementation inour draft planwas too slowand that we should accelerate delivery so
that more properties would be protected, particularly in the early periods of the planOur
customer researchshows that a more evenly paced plan is preferred, so that the impact
on billsis more stable®.

Stakeholdersalso expressed concern that the analysis completed in BRAWAith flood risk
protection on an up to a 1:50 year storm did not resolve flooding inthe most extreme
weather events such asin the London July 2021 floods. Here some areas experienced
rainfall intensities in excess od 1:150-yearreturn periodstorm. To address theseconcerns,
we have compiled a new technical appendix dedicated tanalysis ofthe flooding in London
in 2021°%. The appendixprovides an overview of theprojects alreadycompleted andthose
in progress, both by us andour partners, in response tothe floodingand how DWMP can
support further studies going forward.

The feedback received on sewer flooding during publiconsultation was detailedand not
always unified in responseThis, together withthe WINEP requirementaneant we needed
to reprofile the sewer flooding planfor final publication. Our plan for reducing the risk of
sewer flooding is outlined inrable 3-5.

fDWMP Unit 20252 20302 20352 20402 20452  Total
2030 2035 2040 2045 2050
(AMP8)  (AMP9)  (AMP10) (AMP11) (AMP12)
Capex £m 483 354 2,323 6,072 10,564 19,797
Properties protected 2472 16502 15737 26,180 126,128 187,019
ina 1:50
Properties protected 1227 6107 6,066 9441 48,658 71,500
internally in a 1:30
Properties protected | 960 7595 7,170 11,883 60522 88,129

externally in a 1:30

Table 3-5: Cost and benefit profile on sewer flood risk reduction

3.39

Table 3-5 shows the profile of costs and benefitsAMP on AMP is not uniformover the 25
years. The profile reflects; a restricted spend in AMP8 due to WINERequirements a
change in delivery modelin AMP9 asthe -SuDS delivery pipeline®amps up, the DWMP
decision support tool (DTS)chedulerassigning the most cost beneficiaBuDS schemesin

60 https://www.thameswater.co.uk/medialibrary/home/aboutus/requlation/drainageand-

wastewater/appendixn-you-said-we-did.pdf

61 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/

appendixp-response-to-july-2021-floods.pdf
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AMP9 andthen having toaccelerate delivery in the final 3 AMPs to meeimbitious targets.
This profilewill be smoothedas DWMP transitions into along-term delivery strategy.

3.40 From20300wewant to ki cldsesltiaveéryhepisipg®hnddeawkeparbag f oc u
to deliver a targeted, high-benefit delivery strategy. This willvork in specific locationsand
use tools like the Greater LondorAuthority (GLA)Infrastructure Mapping ApplicationIMA)
to coordinate delivery within LondonWe® also make use of the modelling outputs used in
the London Strategic SuDS Pilot (LSSP). More details othe mapping applicationand
modellingtools can befoundinthe SuDS and naturebased solutions Technical Appendix?.

3.41 Figure 3-7 and Figure 3-8 maps a summary ofthe proposed number of propertiesthat will
be alleviatedfrom sewer flooding,across our areg by 2050. We have split the results into
two maps, one for London and a secondor Thames Valley. Note that they have difference
scales.

wwwwww

......

Aiedlated 1 1n 50 year flooding Lor

dford

Figure 3-7: Map of number of properties alleviated from sewer floodinim a 1:50 yearfor by L3 London

62 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixr-delivery-of-suds-and-nature-based-solutions.pdf
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Figure 3-8: Map of number of properties alleviated from sewer flooding in a 1:50 year for by L2 Thames

Valley

3.42

3.43

3.44

Our sewer flood planis only possible withsignificantpartnership workingand at consultation
our stakeholders wanted to see more evidence ahe basis for this.We have overlaid the
EA surface water flood map®® with propertieswh er e we ®r e ad@résasewer
flooding in Londonto understand the proximity oforoperties to surface water floodrisk. In
risk zones (L4) with a low overlap 40% of properties are within 50 meters opredicted
surface water flooding In risk zones with a high overlap, thatigure increases tojust above
85%. This analysissupports the collaborative andpartnership-led nature of our plan as
there isan opportunity to work closelywith our partners to addresssurface and sewer flood
risk. There isalsothe potentialto applyfor joint fundingfrom the Environment AgencyFlood
Defence Grant in Aid FD-GiA). More detailson our approachcan be found our Technical
Appendix on Partnership Workin§'.

A plan for sewage treatment works

Our preferred plan includes significant investment in treatment worksto ensure they have
sufficient capacity to accommodatepredicted population growth. Thisforms a large part of
our investmentprofile, with upgrades proposedto 82 treatment works.

When we select the most appropriate solution we assess process intensifiation (new
technology using less landas well asmore traditionalsolutions

63 https://environment.maps.arcgis.com/apps/MapSeries/index.html?appid=

4d066e4a4373486e96dff8d3a86207ae

64 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/

appendixs-partnership-working-and-opportunities.pdf
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3.45 Our DWMPproposes to invest in30 site upgradesin the near term(2025 to 2030) and this
provides the context for the development of thé®R24 submission

3.46 In our draft plan we proposed an opportunity for a new treatmentworks in Long Reach
catchment near Sevenoaks, Kent. Thiswould be an integrated proposal between the
DWMP and theWater Resources Management Plan (WRMPJheriver Darent is a sensitive
chalk stream thatexperiences low flow in the river during dry periodsx new discharge from
a treatment works may provide much needed watein these conditions It could alsoreduce
the current treatment capacity demand at Long Reach STWStakeholdeis wanted to know
much more about this and queried it during the public consultatiomnd so we followed up
with a local workshopbetween draft and finalpublication. The proposal is at an initiaktage
andrequiresmuc h mor e - pr oof .tnthisfinal DWMPAya c@ntinuetaflagv i t i e s
it as an opportunity We will undertake a detailed imestigationbetween 2025 and 2035 and
assess both water resource and wastewater costs and benefits Indicative costs are
included withinthis DWMP.

3.47 Table 3-6 outlines the costs and number of sites being upgraded.

fDWMP Unit 2025- 2030- 20352 2040- 20452 Total
2030 2035 2040 2045 2050

Capex £m 330 599 273 5 26 1,233

Number oftreatment works | No. 30 48 4* o* o* 82

* For some sites we will upgrade them more than once in the 2gear plan period. This table counts each
site the first time it will be upgraded and not again.
Table 3-6: Cost and number of treatment works to e upgraded

3.48 We have included site-based adaptive plans for two of our complextreatment works in
London, at Mogden and Beckton The plans demonstrate theroutes available to upgrade
these assetsand include an allowancefor predicted population growth figures to 2100.
More detail on these plans can be found in ouFechnical Appendix onAdaptive Planning®.

Resilience of our treatment works to river flooding

3.49 For many years we have beerinvesting to ensure our assets continue to operate during
river flooding events, followingthe Pitt Review® (2008) that reported onthe catastrophic
flooding in Tewkesburyand surroundings.We have nowbetter integrated this work within
the DWMP.

3.50 BRAVAmodellingwas undertakenusing baseline river floodingdata from the EA. Table 3-7
outlines the costs andthe number of siteswhere upgrades are proposedgoing forward.
This work builds on theprevious decade of investmento ensure thatwhen rivers burst their
banks near key assetsour wastewater service cancontinue to function.

85 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixg-adaptive-pathway-planning.pdf

56 https://webarchive.nationalarchives.gov.uk/ukgwa/20100807034701/http:/archive.cabinetoffice.gov.uk/
pittreview/ /media/assets/www.cabinetoffice.gov.uk/flooding_review/pitt_review_full%20pdf.pdf
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fDWMP Unit 2025- 2030- 20352 2040- 2045- Total
2030 2035 2040 2045 2050

Capex £m 0 7 5 4 0 16

Number of treatment works No. 0 80 60 67 0 207

Table 3-7: Cost and number of treatment works to be protected from river flooding

3.51 For further details onriver flooding please refer to ouiTechnical Appendix on Resiliencg.

PartnershipVorking

3.52 Partnership working and has been central to developing our cycle 1 DWMBtakeholders
have contributed a series ofpartnership opportunitiesthroughout the development of cycle
1. Our draft DWMP identified105 potential schemes. Between the draft and final DWMP
partners have reviewed all thesepportunitiesand added 47 more. We have also included
the 119 applications made and not funded to our AMP7 Surface Water Management
Programme. This hasyieldeda final DWMP with271 opportunities.

3.53 Theseopportunities have beenscreened through atwo-stage screening processto better
understand which ones aremore mature in their development A quick primary screening
exercise was completed fdbwed by amore detailed secondaryscreeningthat considered
the followingelements

Type of partner/partnership

Deliverability of the proposal

Benefit to customers and the community

Benefit to the environment

Benefit todrainage and wastewaterservices

= =4 4 4 A

3.54 The screening exercise has resulted i80 mature schemes. We have included 71 of these
to the final DWMP Data Tables (Table 2ine 8)% . We havewritten up precis for some of
the opportunities inthe relevant Catchment Strategic Plans as well ashe Non-Technical
Summary®. To find out more, refer to ourTechnical Appendix on PartnershipWorking and
Opportunities’®.

3.55 We are proposing to include up t®9 ha. of the 180 ha of SuDS delivery between 2025
and 2030 for partnership working. Thiswill primarilybe selected fromopportunitiesthat are
currently on(or will be added in the future)our DWMP Partnership Database.

57 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixu-resilience.pdf

68 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
data-tables.xlsx

89 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
technicalsummary.pdf

0 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixs-partnership-working-and-opportunities.pdf
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DWMP and AMPS8

3.56 In this section wesummarisethe DWMP plan for AMP8 as developedahead of May2023
publication. We expect some elements to changdefore the AMP8price review submission
in October 2023.

3.57 The DWMP proposes £1.5bn of investmentin AMP8which is splitas outlined inTable 3-8.
As expected, most expenditureis focused on mitigating spillscompared to the draft plan.

fDWMP Costs Benefit Benefit unit
(Em)

Storm overflows 682 20% @ % of storm overflow locations improved
2,472  No of properties in a 1:50

No of properties resolved frominternal sewer flooding
ina1:30
No of properties resolved fromexternal sewer
flooding in a 1:30

Treatment Works 330 30 ' No of sites upgraded
Table 3-8 AMPS8: (2025-2030) costs and benefits

Flooding 483 1,227

960

3.58 Our AMP8 planis still under development andwill evolve as we get more feedback from
the EA onstorm overflows within WINEP as well as whefinal Ofwat cost models are
published Both are expected after publication of the final DWMHAT adjustmentsto AMP8
plan are significant, we may need to revisit parts of our DWMmRublication (data tables)to
ensure that they still reflect oumear-term plan.

3.59 Our near term DWMP planis more granularthan longer term proposals.A summary of key
highlights of ournear-term plan are listed below vith further detailsin technicalappendices
and in the forthcoming price reviewdocumentation.

1 Sewer flooding proposals differentiated into hot spot locations or clusters with a flood
history and predicted future flood risk due to population growth and climate change
1 Proposals to support tle findings from the July 2021 floods*. This includes piloting
schemesin catchments. For examplethe- | ost ® ri ver catchment cal
the London Boroughof Waltham Forest, where regular and repeat floodingas occured,
often due to rainfall more than 1:30 year storm, since 2006
{1 Partnership opportunities to supporSuDS™.
1 Proposalsfor how we are goingto generatea Su DS d edl ii Yoenedystrean SuDs
delivery?.

" https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drairage-and-wastewater/
appendixp-response-to-july-2021-floods.pdf

72 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendix-s-partnership-working-and-opportunities.pdf

7 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixr-delivery-of-suds-and-nature-based-solutions. pdf
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What else does the plan provde

3.60 Our DWMP not onlyoutlines core metrics relating to wastewater serviceprovision but
demonstratesadditional wider benefits. This is especially relevant as we have implemented
a SuDS firstapproach to our project planning Green infrastructure provides significant
wider benefits to communities and the environment, increasing biodiversity, improving
health and wellbeing, as well asincreasingnatural capital.

3.61 We used a naturalcapital assessment for each of the solutions developed to understand if
they provide a benefit(positive) or disbenefit (negative) impact on the environment. We
used Natur al Engl and®s Natur al Capital Atl as

3.62 As with naturd capital, a wellbeing score wascreated for each of the solutions developed.
Datasets ofurban areas, open access land, schools and hospitals wassed to understand
a baseline position and then solutions provided benefit (positive) or disbenefit (negaive)
impact on wellbeing.

3.63 Scores for natural capital and wellbeing were included in the best value assessment
undertaken in programme appraisal to define the preferred plan. Details of can be found in
the Technical Appendix on Optiondevelopment Appraisal*

Regional plans

A plan for London

3.64 London benefits from the foresight of the Victorians who constructed the city centre sewer
system with twice the capacity needed at the time. While the system, has been hugely
extended, especially during the rapid expansion of the citybetween the two World Wass,
the original networkstill serves our customers every dayLondon has alsobenefitted from
significant investment in wastewater assets in the past 15 years, predominantly focussed
on improving water quality in the tidal River ThamesThis includes upgrades ateight
sewage treatment works (including a partial rebuild of Deepham&TW), completion of the
Lee Tunnel and the Thames Tideway Tunnelvhich isin the final stages ofconstruction.

3.65 BRAVA indicates thatwe should expect a 54% increase irthe number of properties at risk
of flooding internally from a sewer in a 1:30 yeastorm and a 30% increase forproperties
at risk of flooding from a sewer in a 1:50 yeastorm over thenext 25 years. In addition, prior
to 2035, seven of our eight London treatment works will need to be upgraded to
accommodatet he demands of populatbm n ®s gr owi ng

3.66 The challengesfacing ourLondon wastewater operationsare:
1 Keeping up with populationgrowth and economic growth in such a densely occupied city
1 Climate change will increase the risk of sewer flooding and storm discharges, which many
feel is already at an unacceptable levieand disruptive to communities (i.e., July 2021
flooding)

74 https://www.thameswater.co.uk/medialibrary/home/aboutus/requlation/drainageand-wastewater/
appendixd-options-developmentand-appraisal.pdf
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1 A change of approach tosolution types and solution deliveryto ensure that we do not

3.67

3.68

3.69

disrupt this 24/7 capital city

Our strategy for London is toimplement an ambitious andtransformationalre-greening
programme, wher e we -taket @ ar@pcihgseadstowingdhe rate and
volume ofrainwater entering our sewers This will deliver wider benefits through enhancing
biodiversity, improving air quality and the public realm, and drawing communities together.

At our treatment works we need to maxinse our usage of existing spaceand intensify our
treatment capacity.

In addition we aim to develop our thinking on integrated water and wastewater planning
with solutions that will benefitboth water resources and wastewater. A series of case
studies are outlined in our Technical Appendian DWMP and WRMP alignmenit. They are:

1 A new treatment works near Kempton Water Treatment Works that takes flow from one

3.70

of the sewers flowing into Mogden STWhat will increase flow upstreamof Teddington
Weirin theriver Thames

Construction of a new treatment works near Sevenoaks to increase base flow in theer
Darent

In conjunction with stakeholders, we agreed three core targets for London that are outlined
in Figure 3-9. The costsas well as benefit for flooding and storm overflow®r London are
in Table 3-9 reported in five-year intervalsand Figure 3-10 is a schematic of the profile of
activities planned to meet the targets.

London DWMP targets

Sewer flooding Storm overflows Treatment

95% of properties No more than 100% permit
are protected 10 discharges compliance

from sewer per overflow on by enhancing
flooding in a average per yeat, resilience at

1in 50-year storm by 2045 our STWs

Figure 3-9: Core targets for London

> https://www.thameswater.co.uk/medialibrary/home/aboutus/requlation/drainageand-wastewater/

appendixj-dwmp-and-wrmp-alignment.pdf
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2025-  2030-  2035-  2040-  2045-  Total
2030 2035 2040 2045 2050
Capex (Em) 439 2314 4547 6723 8898 22,922
E_rgge”'es protected in a4 406 15001 15003 22977 110,319 164,706

% London storm overflow
locations resolved

* This excludes improvements due to the Thames Tideway Tunnel

10* 43 75 100 100 n/a

Table 3-9: Costs and benefitsfor London

Our high-level plan for London

2025 2030 2035 2040 2045 2050

Short term Medium term =4 Long term
Hestore _ Sewer lining programme

Y

Enhance e Map and model surface water systems

s
»
i Develop partnership solutions

Y

Storm overflows discharge reduction

Most sensitive locations All locations
o ad =
&- 8- -
1st tranche 2nd tranche 3rd tranche 4th tranche Sth tranche
_ SuDS (99ha) . SuDS (63ha) SuDS(940ha) SuDS (2537ha) SuDS (3374ha) =

r g >

Targeted sewer upsizing, storage and new sewers

Potential new STW for:South East London g Potential new STW integrated with WRMP

@& '

1N Provide vulnerable homes with active and passive flood protection measures
o~ =i
Upgrades to maintain compliance at existing STWs
Beckton, Beddington, . Crossness and
Hogsmill, Riverside Mogden STWs
STWs

Figure 3-10: Schematic of the plan for London

3.71 From 2025 to 2035 we aim to map and model more surface water sewers. This will allow a
more comprehensiveunderstanding of flood risk in Londonln east London our catchments
experience much higher levels ofgroundwater infiltration. We will initiate a 15-year
programme of sewer liningis proposed to start in 2035 in which 656 km of sewer will be
relined, predominantly in Riverside and Long Reach

3.72 SuDS and partnership solutionsunderpin the plan, and we propose delivery to extend
across the entire plan periodwith 6,914 hectares 2 nearly 50times the area of Hyde Park
proposed across all eight of our London catchments. Almost a third of this is in the
Crossnesscatchment, which encompasses Central London south of theiver Thames For
more details on SuDS please refer to our Technical Appendix on delivering SuDS and
nature-based solutions®.

373 1 n addi t i o nengineeringhbeing underakes w®will need to deliver extensive,
t r adi trey®ngméering This will includeupsizing existing and creatingnew sewers,

76 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixr-delivery-of-suds-and-nature-based-solutions.pd
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and increasing storage capacity in the network which will be carried out during a 20-year
window from 2030to 2050.

3.74 We plan upgrades to our sewage teatment works upgradespredominantly in the 10 years
from 2030 to 2040 to accommodate population growth

3.75 Table 3-10 outlinesthe level of activity and quantities proposed by catchment.

Catchment SuDS(ha.) Sewer lining  Sewer Storage (m®)  Property
(km) upsizing (km) Protection*

Beckton 1,104 0 165 950,061 31
Beddington 157 32 21 35,079 0
Crossness 2,412 0 33 565,188 11
Deephams 613 0 1 602,737 0
Hogsmill 357 0 582 495,218 0
Long Reach 306 423 115 413,662 0
Mogden 1,885 0 36 2,008,204 310
Riverside 79 201 2 199,572 0
Total 6,914* 656 953 5,269,721 352

* Property level protection is a term for a collection afevices that can be installed at property level to protect the
property from flooding.# 99 ha are not allocated to any catchment and will be delivered through partnershi
opportunities

Table 3-10: Catchment level activity for London
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3.76

The best value planis demonstrated by radar plots Our preferred plan demonstrates best
value inFigure 3-15.

Relative performance of our preferred plan
for the London catchments

A score of one represents the maximum benefit (or minimum adverse effect) possible across the four potential alternative plans.

——— Maintain flooding resilience Resilient - Constrained (Our preferred plan)
= = = Accelorated

Maximum community benefit

Collaboration

Smallest bill impact Positive environmental impact

Least cost Least negative environmental

impact

Storm overflow locations meeting
discharge criteria

External flooding reduction

Least carbon production Internal flooding reduction

Asset health Positive natural capital impact

Resilience flooding reduction "

Least negative natural capital impact

Reduced misconnections i i
(foul to surface) ositive wellbeing impact

Reduced misconnections Least negative wellbeing impact
(surface to foul)

Figure 3-11: Radar plot showing the best valuglan for London

3.77

3.78

3.79

A plan for Thames Valle

Our network in the Thames Valley islecentralised consisting of more than 350 systems,
most of which are not connected to each other80% of the systems serve a population of
fewer than 10,000 people with the 200 smallest systemsserving less than 1% ofour total
population.

While strategicintervention is not as relevant, small systems are still important as theften
interact with small and sensitive riversand flood risk can blight an entire village or
community. Our customers treasure the rural nature of theisurroundingsand place high
regard on the environment. This region also contairs many protected environments
including Sites ofSpecial Scientific Interest (SSSI),Areas of Outstanding Natural Beauty
(AONB) and globally rare chalk streams.

BRAVA indicates that we shold expect a 56% increase in properties at risk of flooding
internally from a sewer in a Iin 30-year storm and a 54% increase for properties at risk of
flooding from a sewer in a lin 50-year storm over the next 25 years In addition, 41
treatment works wll need to be upgraded to accommodate population growth.
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The challenges facing Thames Valley are:
Groundwater infiltration into sewersThe chalk geology means the water table is active
and groundwater infiltration into sewers affects 20% of our catchments
Surface water misconnected to foul sewers
A high number of eologically sensitive rivers
Large levelsof growth often extending local towns and villages

Our strategy for Thames Valley isto deal with flows at the source before theyenter our
networks. This is both for groundwater and misconnected surface waterWe have
prioritised sensitive systems irrespective of sizelreatment works are generally not land
locked which allows for expansiorusing existing technology.

In conjunction with stakeholders, we agreed three core targets forhames Valleythat are
outlined in Figure . The costs fa Thames Valley are inTable 3-11 reported in fiveyear

intervals and Figure 3-133 is a schematic of the profile actities planned to meet the
targets.

Thames Valley DWMP targets

Sewer flooding Storm overflows Treatment

No more than
10 discharges per
overflow on average

Stop internal and

100% permit
external sewer

compliance
flooding up to a pe(rjyear, by 28]45' by enhancing
1in 50-year B T s resilience at

three per overflow
in designated
bathing waters,
by 2035

storm event our STWs

Figure 3-12: Core targets for Thames Valley

2025 - 2030 - 2035 - 2040 - 2045 - Total
2030 2035 2040 2045 2050

Capex (Em) 1,055 900 1549 2,339 3,177 9,020
f_rgge”'es protected in-a 4 ges 1501 734 3203 15809 22,313
0,

% Thames _Valley Storm 26 56 97 100 100 n/a
overflow locations resolved

Table 3-11: Costs for Thames Valley
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Thames
Water
N

Our high-level plan for the Thames Valley

2025 2030 2035 2040 2045 2050

Short term Medium term = Long term
Restore Reduced risk of flooding and pollution - Enhancing our networks to resolve infiltration
in the highest priority areas will reduce the risk of flooding and pollution
Sewer lining in catchments at high risk of infiltration
P2 =

@ >

Sewer lining in medium-risk catchments

\ 4

Enhance  storm overflows discharge reduction

Most sensitive Sensitive All
locations locations locations
. B g A -
& yoais e

\ 4

Informed surface water plans - Mapping and modelling surface water systems
will increase confidence in our plans for surface water management solutions

& A -
>

Effective surface water drainage - Reducing misconnections so that capacity is available for growth
=&

P pad

d risk of flooding and pollution - Implementing surface water
management solutions will reduce the risk of flooding and pollution ‘

@ >

Resilient and compliant STWs - Providing enhanced sewage treatment capacity at 75 STWs so that our
works can manage the increases created by future growth in the area and are 100% compliant

@ >

Figure 3-13: Schematic of the plan for Thames Valley

3.83 In the 10 years between 2025 and 2035 we aim to map and model more surface water
sewers. This will allow a more comprehensive understanding of flood rigkd interaction
with our foul water systems where that existsThis will support improving surface water
drainage and reducing misconnections into our foul sewers/Ne anticipate using the ten
years between 2025 and 2035 to create capacity for new development witthe following
15 yearsto focus on reducing flood risk and pollution.

3.84 Sewer lining to reduce infiltration is a core element of our Thames Valley pldre first10
years will be focussed on higkrisk infiltration catchments and the following 1%ears the
medium risk catchments.We propose to deliver 1,396 km of sewer lining which is more
than double that proposed for London.

3.85 Treatment works upgrades are proposedto be carried outacross the 25-year plan period
and prioritised by their available Badroom and whenthe growth is planned to occur.

3.86 Due to thelow density ofproperties, we often have isolated properties thatre at risk of
flooding. Property level protection isften more cost effective andtherefore proposed for
1,390 properties. Thisis just above 1,000 morepropertiesthan in London.
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3.87 Table 3-12 outlines the level of activity and quantities proposed bihe L2 regions

Level 2 Surface water Sewer Treatment
management lining works
(ha.) (km) upgrades
Hertfordshire 116 125 5
Central Bedfordshire, Buckinghamshire, 75 107 6
Slough and Luton
West Berkshire, Reading, Wokingham, 81 337 20

Bracknell Forest, Windsor and Maidenhead,
Hampshire and West Sussex

Surrey 115 23 7
Essex & Thurrock 19 17 5
Oxfordshire, Swindon,Wiltshire, 179 588 32
Gloucestershire and Warwickshire

Total 585 1,197 75

Table 3-12: TRFCC partnershiplevel activity forThames Valley

3.88 The best value plan is demonstrated by radar plots. Our preferred plan demonstrates best
value inFigure 3-14.

Relative performance of our preferred plan
for the Thames Valley catchments

A score of one represents the maximum benefit (or minimum adverse effect) possible across the four potential alternative plans.

Maintain flooding resilience Resilient - Constrained (Our preferred plan)
= = = Accelorated Maximum community benefit

Collubt_?rution

Smallest bill impact

Least cost Least negative environmental

impact

Storm overflow locations meeting External flooding reduction

discharge criteria

Least carbon production Internal flooding reduction

Asset health Positive natural capital impact

P ) .9
Resilience flooding reduction '\ Least negative natural capital impact

Reduced misconnections

(foul to surface) Positive wellbeing impact

B

Reduced misconnections Least negative wellbeing impact
(surface to foul)

Figure 3-14: Radar plot showing the best value for Thames Valley
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Bill impact

3.89 The impact on customer bills is a key consideration for ug.his DWMP was developed in
times ofeconomically challenging times driven by macr@conomic pressures, whichhave
adversely affected many of our customers

3.90 Customers have reminded ughat our plans need to be cognisant of the impact it will have
on their bill. They have recognisedyovernment and societyexpectsimprovements and that
these come at a cost. They are also aware thatmany customers are struggling to payor
essential utilities and servicesFor more details on our customer research please refer to
our Statement of Respofhas well asaolr Teghhical Apmendixenai d we
Customer Engagement®.

3.91 Table 3-13 outlinesindicative customer bill impact irb-year regulatory periods for London,
the Thames Valley and overall.

Indicativecustomerbillimp act ( %®s)

PreferredPlan 2025- 2030- 2035- 2040- 2045-  Average
2030 2035 2040 2045 2050 Impact
London 3.55 19.92 55.80 113.23  181.66 74.83
Thames Valley 14.55 33.47 54.27 87.38 135.13 64.96
Thames Water 7.36 24.61 55.27 10429 = 165.57 71.42

12 Indicative average annual bill impact over the 25 years of the plan (£ / household) as describecur Technical
Appendix on Programme AppraisaPr.

Table 3-13: Indicative customer bill impact (£ per year pehousehold)

3.92 As we collaborate more with partners and develogo-funded schemes in te future, we
expect this bill impact to changeas costs are met elsewhere

Dealing with uncertainty

3.93 Long-term planning likeour DWMP issubject to uncertainty, givenchanges that may take
place. The main areaswe focussed onin our planwere:

Costs and maturityof solutions

Realisation of growth forecasts

Expected changes to climate forecasts

Scale of SuDS implementation proposed compared with historic delivery rates

= =4 =4 =2

3.94 Uncertainties relating to the osts and maturity of solutions are addressed in our Technical
Appendix on Risk and Uncertainfff. This appendix explains ourroutine solution
development process. As the maturity of our solutions increases, the cost uncertaynt

7 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixn-you-said-we-did. pdf

8 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixh-customer-engagement.pdf

™ https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-
wastewater/appendixe-programme-appraisal.pdf

80 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainage-and-
wastewater/appendixi-risk-and-uncertainty.pdf
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decreases.For the inal DWMP we haveestimated that the cost uncertainty on theE31.9bn
plan is+£3,2bn.

3.95 Population growth forecasts and expected changes to climate forecasts are included below
in our sections on Adaptive Planning. These and otheflactors are outlined below and
addressed in our Technical Appendix on Adaptive Plannifig

3.96 The scale of SuDS implementation, especially for London, is vergmbitious Our
collaboration with other European and North American megacities, through the UNESCO
Megacity Alliance for Water and Climate (MAWa@) has revealed that very few cities aspire
to the scale of our green infrastructure ambitions. Some of our stakeholders have raised
concerns in relation to our ambitious plan to include &uDS first approach as part of
mainstream project delivery. To addres this feedback, we ®r e wor ki ng acr os
organisations within the London Surface Water Strategic Flooding Group to ensure we
maintain collaborative and partnershig ed wor ki ng. We ®ve also wr
Appendix specifically on SuDS and naturdased solutions®. More information on the
London Strategic Flooding Group can also be found in the Technical Appendix on London
flooding®.

Adaptive Planning

3.97 We estimate £31.9bn investmentto address DWMP requirementover the next 25years.
This section assesses whether this plan is future proofed. In oth&rords, in a changing
world what could result in a change of the scale, pace and type of solution and is the plan
flexible enough to accommodate this change. This is known as adap&planning.

3.98 In our draft DWMPas a precursor, we produced adaptive pathways plans for key London
treatment works demonstratinghow growth and technology may drive differeninvestment
pathways. Wefollowed aframework used inT h e  Eh&am®esEstuary2100 project®. For
the final we applied this learning to the wholeODWMP plan following the subsequent
guidance published by Ofwat on Long Term Delivery Strategigg TDSY®. Our stakeholders
at the consultation phase were encouraged teee adaptive planniig principles at an asset
level and wanted us toapply the learning across the DWMP plan.

3.99 This section provides an overview of howve applied the OfwatL TDSframework to produce
adaptive plans and the insights we learnbn what is driving most change to ou plan, what
would trigger us to change tack andhow adaptable our solutiors are to change. For a
detailed account refer toour Technical Appendixon Adaptive Planning’.

81 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixg-adaptive-pathway-planning.pdf

82 https://en.unesco.org/mawac

83 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixr-delivery-of-suds-and-nature-based-solutions. pdf

84 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixp-response-to-july-2021-floods.pdf

8 thames-estuary-2100-adaptation-pathway-project

86 https://www.ofwat.gov.uk/publication/pr24and-beyond-finalguidance-on-long-term-delivery-strategies
87 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixg-adaptive-pathway-planning.pdf
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3.100Adaptive planning provides a framework for exploring how sensitive a plan may be to

alternative scenarios, risks and uncertainties, to ensure thaiur preferred plan is flexible
and resilient to different futures. The approach identifies where thresholds and trigger points
for alternative adaptative pathways exist, providing the basis fononitoring and review of
the strategy and interventions, mitigating the risk that shotterm decision making might
reduce or jeopardise choices in the future

Scenario testing

3.101The guidance on LTDS specifies a series okight drivers of uncertainty, each with an
adverse andbenign scenario. These are referred to as thecommon referencescenarios®
There aredrivers of uncertainty forboth water and wastewater. We identified thatsix of the
common reference scenariosare most applicable to theDWMP. They are:
1 Climate changedriver of uncertainty
i. Adverse climate change scenario
ii. Benign climate change scenario
1 Demand changedriver of uncertainty
i. Adverse demand change scenario
ii. Benigndemand change scenario
1 Technology changedriver of uncertainty
i. Adverse technology change scenario
ii. Benign technology change scenario

3.102These six scenarios were applied tohe three key components ofthe DWMP. They are
1 Reducing storm overflow discharges
i1 Protecting properties from sewer flooding
1 Addressing sewagetreatment works compliance risk
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3.103The methodology appliedfor each of these common referencescenarios and core
components isoutlinedin Table 3-14.

Drivers of uncertainty & Reducing storm Protecting Addressing sewage
associated common overflow discharges properties from treatment works
reference scenarics sewer flooding  compliance risks
Latest climate 2050 rainfall Not applicable as the
change tools used to  intensity uplift climate changeestimate
create an annual increased by is an annual average
Adverse rainfall representative 20% compared  volumetric increase. This
of a high global to our preferred = does not change the
emissionsscenario  plan forecast of | treatment requirements
elire 15%. at a works. Storm tanks
change _ _ at treatment yvqus are
Our preferred plan is 2050 rainfall addressed within the

representative of a | intensity uplift storm overflow
benign scenarioand  decreased by discharges component*

Benign  no changeswere 8% compared to
needed. our preferred
plan forecast of
15%.
We compared the forecasts in our We reviewed all sites with
preferred plan (for theamount of investment identified in

wastewater generated by the populatior our preferred plan
our networks serve), for a large sample  alongside those indicated

of catchments, against forecasts in the BRAVA as being at

representative of the definitions for 90% of their Dry Weather
Technology Adver;e adverse and be_nign scengr_ios in the Flow (DWF) permit in

& Benign Ofwat LTDS guidance (arising from 2050. We compared the

variation in the extent of smart water basis of the flow

meters installed in properties). From | assessment, in relation to

this analysis, we created a new adverse return to sewer (RTS)

(high) or benign (low) forecast for all flows, against low

catchments, depending on which (benign) and high

forecast was used in our preferred fan. (adverse)

We separately assessed every catchment against Loc&uthority
Demand Adverse Local Plans and Office for National Statisticgopulationforecasts,

& Benign to create a new adverse (high) obenign (low) forecast, depending
on which forecast was used in our preferred plafsee note 3)

* Storm discharges at treatment work are included in the storm discharge column and not the treatment wor
column. * Technology isdefinedin the LTDS assmart water meters.

Table 3-14: How we changed our preferred plan forecasts to represent the common referencszenarios

3.104We conducted analysis onhow sensitive our preferred plan was talifferentclimate change,
growth and technology scenarios. Figure 3-15 outlines the percentage change in cost
From the datawe found that

91 Our preferred plan $ most sensitive tothe adverseclimate change on storm overflowsA
high global emissions climate change scenario may requir29% more investment in the
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longer-term (up to 2050) to achieve our ambition of reducing storm overflow discharges,
compared to our preferred plan This is because ligh climate change scenarios may lead
to storms of a far greater intensity and with consequent need for our networks and
treatment works to handle much higher flows of surface water leading to higher storm
overflow discharge volumes

1 The second most sensitive element is a benign changim demand on treatment works
compliance (i.e., homes are not constructed as quickly as expected) on treatment works
compliance

1 When considering our solutions for protecting properties from sewer flooding, our
preferred plan is in the middle of the benign@verse range (plus or minus 6%). Climate
change has a smaller impact on sewer flooding proposatban it does on storm overflows
as the variation between benign/adverse scenarios is lower for the rainfall we model when
testing property sewer flooding soltions, compared to the rainfall we model when testing
storm overflow discharge solution¥®

1 Technology scenarios show a significantly lowempact. This is because the timing and
scale of solutions in our preferred plan is driven primarily by futufmod volumes (due to
hydraulic overload of our sewer network) and storm overflow discharge volumes. Both of
these will be significantly impacted by rainfall under future climate change scenarios. This
significantly outweighs the potential impact of techrlogy scenarios on wastewater
generated by our customers

Reducing storm Protecting properties Addressing sewage treatment
overflow discharges from sewer flooding works compliance risks
Benign | Adverse Benign | Adverse Benign | Adverse
-5% 5% 15% 25% -10% -5% Opo 5% 10% -20% -10% 0fo
‘ %
Climate
-3 -1% -17%
Demand
% 06 0po
49 -1% 1%
Technology
% 0ps %

Figure 3-15: Percentage change in costs due to uncertainty using the common reference scenarios

Comparing our preferred plan against a range oftjpdafugures

3.105Fol | owi ng Of wat ®s LTDS framework we combined
scenarios to generate plausible futures that drove different plans or pathways. We then
compared our preferred plan to thes ubs e qu@emdé°® and  agswkKgusee® pat
3-15 shows that the results of this workor sewer flooding and storm overflow investment

88 Qur target is to ensure properties are protected against sewer flooding in storms that have a 1 in 50
chance (2% probability) of being equalled or exceeded in any given year. When considering storm
overflow discharges, the targets require consideration of stormaith much higher probabilities as they
relate to storms typically occurring every year.
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See our technical appendix for further details how we did thesnd a full definition of tested
scenariosand their impact on different types of solution

40
35
30
25

20

£ Billion

15

10

2025 2030 2035 2040 2045 2050

= Core pathway - Preferred plan Most adverse pathway

Figure 3-16: Impact of different futures on our invetment profile (reducing storm overflow discharges and
protecting properties from sewer flooding)

3.1061In the medium term differenttombined forecasts(climate change, growth andtechnology)
do nothave an impact on driving different plans as meeting ambitioevironmental targets
dictate the spend trajectory. So as a result, our preferred plan is aligned to a nand low-
regret (core) pathway up to 2040 in terms of overall investment.

3.107Beyond 2040, divergent climate change forecasts drive different pathways. Our preferred
plan tracks a position between the core and advers@athways. The cost of our preferred
plan is 4% greater than the core pathway cost, and over 25% less that the mostdverse
pathway cost. The positioning of the preferred plan closer to theore, enablesus to more
easily accelerate or deaccelerate the pace of the plan, retaining flexibilityWe are ableto
set thispositionas our solutions are smalldispersed, or modular making it easier to adjust.
If our plan was dominated by single point, long lead time, large infrastructure solutions then
this would not bepossible,and a core pathway throughout would be more pragmatic.

Settingtrigger points
3.108Knowing when wemust change pace is a key element of adaptive plannindJsing these

results, we have determined future trigger points where, if thierecastswere to be realised
(or predicted more accurately), we may need to deviate from our preferred plan.

3.109There are two trgger points for climate change which consider both storm overflows and
sewer flooding and a separate trigger point for demand. Additionally, at each trigger point
both an adverse and benign alternative pathway is plausibl€ombiningthese together has
resulted in 9 possible alternative pathways that were considered.

3.110We have a choiceon when to change trajectoryfor the climate change driver If adverse
forecasts are predicted in the nearterm, we have the option to change trajectory aarly
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as 2040. These are labelled alternative pathways 1 and 2f climate change forecasts
remain uncertain we could delay to 2045 and still deliverthe investment needed for
realisation of an adverse forecasby 2050. These are the alternative pathways labelled 3
and 4. These changes assume that climate change forecasts are not refreshed but tracked
We expect refreshed forecasts before the changes are required and we will then repeat this
analysis with the refeshed forecasts.

3.111We can alsochoose to change trajectoryfor demand. Ourgrowth forecastin the preferred
plan is adverse if growth does notmaterialiseat the rate we forecast, wecan switch to a
benign forecast. It would be prudent to change in 2030.If we chose to move toa benign
trajectory for demand after 2030, we would have a duplicate set of 4 climate change
scenarios (as above) now applicable. Thesare labelled alternativepathways5, 6, 7 and
8.

3.112Figure3-17 is a graphical representation o&ll nineadaptive pathwaysidentified for ourplan
as outlined above.

Ou F preferred plan a nd Flooding Storm overflows STWs
nine alternative pathways (AP & 0) &
a pa y i, &
Stop property flooding Limit environmental impact Enhance the ability of
internally (within the home by discharging on average, ~ our sewage treatment
or business) and externally no more than 10 times per works to recover from
(outside the home or year, per storm overflow, difficulties, without
business) from our sewers and no more than three in Impacting our service or
where possible,uptoa1in  designated bathing waters, the environment
50-year storm event” by 2045"
T . .
2025 2030 2040 " 20451 2050 Population growth Climate change
Trigger Trgaer N 7%
Populatin  Cimate AP3 (X) Adverse (O] A
Preferred plan  giown change /:\ ==
> ) Adverse ( | Slightly benign
N
= -
AP2 AP4O /X/) Adverse {C) Benign
— =
AP50O (— ) Benign ( Q) Adverse
AP7 s A N
//x\
- . [~ Slightly benign
) ), Benign -
= =
A AP8 QO ( / Benign { > Benign
o W N /

* This isa measure of how well our drainage systems can cope in extremely wet weather, The risk of sewer flooding in a 1 in 50-year storm is defined as the likelihood that flooding will occur as a result of rainfall in a storm that has a 11n 50
(or 2%) probability of happening in any given year.
** Our seweers are designed to overflow to the environment to prevent homes and businesses from flooding. However, storm discharges that happen too often, or for too long, can impact the environment.

Figure 3-17: Adaptive plan pathways for our DWMP

3.113Cumulative costs for all the adaptive pathways are in the Table 3 of the Data Tabiewith

more information on our workfor adaptive planningpathways please refer to theTechnical
Appendix on adaptive Planning®. Our main insights from this analysis are:

1 Our 25-year forecasts seem to be mostly sensitive talimate change, with variation

expected after 2035

i Future decision pointsare predicted in thelast 10 years of our plan mostly driven by

climate change science If current forecasts that predict significant uncertainty
materialise,the investment neededmay be larger than our preferred plan

i Our solutions are scalable which makes the riskfor maladaptation low For example

process intensificationfor treatment works within the existing site footprint is more

8 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
data-tables.xlsx

%0 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendixg-adaptive-pathway-planning.pdf
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scalable than land purchase for largeror new treatment works Similarly on network
solutions that address the root cause of the problem i.e, unwanted flows (infiltration,
surface water etc.) allow us tovary the level of activity to keep pace with changelf
predictions on climate change are different from our preferred planwe can ramp up or
down the level of SuDS we undertake omisconnections we resolve

i1 Our analysisbased onthe six relevantcommon reference scenarios provides aobust

basis for long tern adaptive planning

3.114This is our first comprehensiveadaptive planning analysis on an ambitious 25-year
investment programme Many of the key assumptions on population growth and climate
change will continue to be updated. We will repeat this icycle 2 of the DWMP, refining our
approach further and changing our adaptive plamccordingly
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4 PART C: THE DWMP AS AN INTEGRAL PART OF PLANNING

Progress I» + T Q

4.1 The DWMP isnot a stand-alone planning framework. It has close links with other plans and
strategies as mentioned inthe introduction In this section we explorethe relationships
between the DWMP WINEP,PR24 and Long-Term Delivery Strategies and consider base
and enhancement expenditure.

How and why the preferred final DWMP plan differs from the draft DWMP

4.2 Our preferred plan has fundamental differences to the draft plan that was consulted on in
summer 2022. These changes & due to feedback we received at consultation as well as
expectations from regulators. The key changes are:

1 Comprehensive inclusion of storm overflows as well as alignment of costs, solution types
and profile from WINEP

1 Inclusion of river flooding to outreatment works

1 Alignment of our treatment works growth and flooding programmes for 2028030
between the DWMP and PR24

1  Amendment of our flooding programmes to take account for the London flooding events
in July and August 2021

1 Significantreprofiling of investment due stakeholder feedback (for acceleration) and to
include all the other changes proposed

4.3 The cost increase between the draft and final DWMP is a £8.5bn (or 37%) with a £7.5bn
(48%) increase in London and a £1.1bn (14%) increasaenithe Thames Valley.

Vision 2050

4.4 Vision 2050is the Thames Water25-year aspirational longterm vision for our water and
wastewater business It encompassesthe assets, people and interactionsrequired to
provide the services.We used itin the DWMP Strategic Context stage to clearly set the
level of ambition within our DWMP.

4.5 Figure4-1 mapsthe alignmentbetween Vision 2050 and targets for planningbjectivesset
within the DWMP Strategic Contextstage. Our corporate vision sets thelong-term goals
and our DWMPdescribesin broad terms what needs to happen to get us thereBoth Vision
2050 and DWMP are supported by stakeholder consultations with theVision 2050
customer consultatior?* considering a much wider range of activities undertaken by water
companies.

9 https://www.thameswater.co.uk/medialibrary/home/aboutus/performance/customerresearch
library/vision2050-may-2022.pdf
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Flooding Storm overflows STW’s Carbon Wellbeing
@
Eradicate property sewer Eliminate harm from Enhance resilience at our  Support carbon neutrality Enhance wellbeing in
flooding in a 1in 50-year storm discharges into the  sewage treatment works goals of stakeholders communities by increased

event where possible environment, on average  to ensure 100% permit access to green space
per year no more compliance
than 10, and no more
than 3 in designated
bathing waters

VISION

Eradicate sewer flooding,  Build resilience against  Lead the improvement of ~ Achieve our net-negative Implement a balanced land

Alignment to

CO rpo rate especially in homes, stormwater to stop all the environment and carbon strategy use strategy, delivering
0 gardens and business discharges of untreated clean-up of rivers in our investment, local jobs,
V]S|On 2050 sewage into rivers, across  region to become among biodiversity gain and
the entire network the healthiest in the UK access to nature-based

recreation

4

Figure 4-1: Relationship between ourcorporate 2050 visionand our DWMP

LongTerm Delivery Strategies

4.6 To help us make the right decisions for the long term, Ofwat requisethat our fiveyear
business plans (PR24) are set out in the context of a loagrm delivery stategy (LTDS).
Industry guidance has been produced to support the delivery of LTDS and to embed
adaptive planning approachesThe LTDS sets ou long-term outcomesaligned to aur Vision
2050 and how we are going to get there in an adaptable way given the uadainties ahead
of us.

4.7 Our LTDS willrely heavily on DWMP and WRMP findings asoth produce long term
adaptive pathway plans.The key differences between the LTDS anthe DWMP are:

1 TheDWMP is focused orstorm overflows flooding andtreatment workscompliance. This
is a sub-set of the areas covered in the LTDS which applies across allater and
wastewater assets

1 Cycle 1 of the DWMP is non-statutory and is a 25year plan. Itsets ambitious targets
aligned to our ambitious 2050 Vision while complying with theDWMP framework It is
therefore unconstrained in the long term This makes it a driver for change as itlearly
definesthe size of the challenge ahead. It is not a delivery plan which sets out who pays
for what and is constrained ly affordability and deliverabilityln contrast the LTDS will
incorporate elements ofdeliverability and biHpayersRcontributions more holistically than
the DWMP

1 The DWMP is published ahead ofregulatory price reviews with the aim of being the
evidence base for the price review. TheLTDS is published as part of the price review
document suite to ensure medium term plans are clearffyamed in the context of along-
term delivery plan

Water Industry National Environment Programme

4.8 The WINEPIis a delivery focussed list of interventionsagreed with the EA thatwater
companies need to implement tdmprove the environment.The targets and objectives are
defined by regulators with companiesproposing the best interventions to meet those
targets.
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4.9

4.10

411

412

4.13

4.14

4.15

4.16

4.17

DWMP in its first cycle sets out the plan to achieve thdargets set inthe Storm Overflow
Discharge Reduction Plan. Addressing performance on storm overflows is a key part of
WINEP.DWMP therefore describes the scale of intervention andthe outline planfor storm
overflowswhich feeds into apart of WINEPdelivery. WINEP encompasses a broader range
of programmes than spills (e.g, measures to reduce phosphorus) and future cycles of
DWMP may broaden to reflect all aspects of WINEP.

Price Reviews

PR24 (Price Review 2024) is the regulated process water companies go through to
determine costs, benefits, targets, andexpenditure for their next Asset Management Period
(AMP). It is the regulatory mechanism thafunds the first five years of DWMPsubject to
Ofwat approval

Price reviews determine the revenues a company can raise from customers overbayear
period, to deliver the performance and outcomes the company has committed to achieve.
The DWMP feeds into price reviews albeit only part of price reviews as DWMP focuses on
part of the wastewater sector requirement.

The final DWMPis published on 31 May 23 and the PR24 submission to Ofwat islue to
be submitted in October 2023. Our consultation feedback from regulators stated the
requirement for the first five years of the DWMPand the PR24 submissionto be in
alignment This includes WINEPproposals on storm overflowsas these arein PR24.

This alignment has resulted inour DWMP reflecting the cost and delivery restridbns
anticipated for the firstfive years (i.e, constrained) and thenour plan being unconstrained
between 2030 and2050.

Our programmeto address storm overflowsat the highest prioritysites (submitted to the
Environment Agencyin January 2023 is consistent in the WINEP and DWMP plans. The
final list of storm overflows to be addressed between 2025 and 2038 subjed to change
depending upon decisions we will have to make when developing the WINEP, but the
solutions we choose will remain consistent in both plan&or more details, please refer to
the Technical Appendix on Storm Overflow’s.

Ongoing review of the soltions we plan to deliver in WINEP and PR24 will continue until we
make our PR24 submission in October 2023

Through our DWMP we have demonstrated that unless action is taken, population growth
and climate change will increase the number of properties aisk of sewer flooding. We
have identified the strategic interventions and their associated costs to address this rigk
DWMP which will informPR24.

Our final area of alignmenbetween PR24and DWMPis sewagetreatment works upgrades.
We ensure that our PR24 STW upgrade planis developed using the DWMPRdata. This
ensuresthat the list ofsites requiring an upgrade as well asthe cost of these projects are

92 https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/

appendixqg-storm-overflows. pdf
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aligned. We anticipate that the STW upgrade plan forPR24 will be further developed
followng DWMP publication We currently view that thismay only impacta handful of sites

where more detailed solutions and cost developmenivork are progressing post DWMP
submission.

4.18 If, as a result of the finalisation of WINEP, there are significant shifisquired to DWMP
submitted inMay, we may have to restate part of DWMP (data tables) aPR24 submission
in October 2023 to ensure a contirued line of sight betweenrDWMP and PR24.

Ba® and enhancement expenditure

4.19 Water companies and Ofwat categorise expenditure into different theme$here aretwo
main elements of expenditure base and enhancement.

4.20 Ofwat defines Base expenditurea sroutine, yearon-year, expenditure whichcompanies
incur in the normal running of their business to provide a base level of good service to
customers and the environment. It includes expenditure to maintain the lostgrm capability
of assets, as well as expenditure to improve efficienc

4.21 Furthermore, they define Enhancement expenditureas - gener al |l y where tF
per manent increase or step change in the <cur
and/or the provision to new customers of the current service. Enhancement funding can be
for environmental improvements that are required to meet new legal obligations, improving
service quality and resilience, and providing new solutions for water provision in drought
conditions &

4.22 A key principle of DWMP is that wemaximisethe performance we get from base activities
prior to proposals for enhancement expenditure. For example, in the sewer flooding
programme, before recommending enhancement schems to increase capacity by either
reducing flow or building bigger sewers, we ensure that our assets are appropriately
maintained. We also maximise any opportunities for optimising our existing assets and
operation, to increase capacity and reduce flood ris. Keeping our networks siltfree and
-Smart networkgapproaches (holding back flow)are tactical maintenance activities that are
an integral part ofmanaging performance wherehydraulic deficis exist This is represented
in a hierarchy of optionsreproduced below from our Technical Appendixon What Base
Buys®. This shows that maintenance activities and efficient ways of working are the
platform. They will notsolve that hydraulic deficit but are accounted for in our modellingpf
what is additional required to address growth and climate changé&.or more details see the
Technical Appendix on What Base Buy$

% Ofwat (2022), Creating tomorrow, together: Our final methodology for PR24
https://www.ofwat.gov.uk/egulated-companies/pricereview/2024-price-review/finatmethodology/

% https://www.thameswater.co.uk/medialibrary/home/aboutus/regulation/drainageand-wastewater/
appendix-o-what-base-buys. pdf
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Maintain (base)
Optimise (base)

Figure 4-2: Base and enhancement activity
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5 PART D: HOW WE DEVELOPED THE PLAN

Progress I» + T Q

5.1 We followed theDWMP frameworR® to develop this plan. Appendix P of the industry-wide
framework provides an example ofhe contents of a DWMP We have retained the content
in this documentbut restructured it to put a clear focus on the scale of the problertsection
2, Part A)and the details of the plan ¢ection 3, Part B).

5.2 We anticipate this sectim (Part D) will be of interest to amore technical audience.For each
of the stages in the process there is a dedicated Technical Appendithat provides more
detail in each area.Annex A provides a summary ofhow in developing this plan we have
complied wth the DWMP Guiding Principles.

Strategic context

5.3 The first stage in the DWMP process is called Strategic Context. In this stage we
collaborated with stakeholders to

Confirm the planning period

Set draft and final planning objectives

Agree the metrics we want to measure (calledirivers in the documentation)

Set the DWMP definition and scope

Confirm the geographic extent of theplan

= =4 =4 4 2

% https://www.water.org.uk/policytopics/managingsewage-and-drainage/drainageand-wastewater
managementplans/

9 https://www.water.org.uk/wp-

content/uploads/2020/01/Water UK_DWMP_Framework Appendices_Septemb2019-F.pdf
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5.4 Figure5-1is a visual representation of thenain componentsof the Strategic Contextstage.

DWMP

Planning Definition
objectives and Scope
Strategic \()/ _
Context stage Strategic
components Context

stage

%

Planning

period Geography

Figure5-1: Main components of Strategic Context stage

5.5 Strategic Contextdevelopmentwas completed inthe 12 months from September 2019.
Over 70 stakeholder groups wee engaged and commented on a draft Strategic Context
document. The engagementincluded a series of five questions that can be found iRigure
5-2.
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Question 1 | Arethere any other drivers that need to be considered in DWMP24?

Question 2 | Do you think Thames Water’s five planning objectives are appropriate for DWMP24?

Question 3 | Arethere key projects in your area that should be part of DWMP planning?

i Are there any key data sets in your organisation, that you can share,
Question 4 that would enhance DWMP planning?

i In addition to our L2 forums, are we missing any other valuable
Question 5 stakeholder engagement opportunities?

Figure 5-2: Consultation questions for Strategic Context stage

5.6

5.7

Feedback was received fromrepresentatives forall 13 of the Thames Regional Flooding
and Coastal Committee partnerships

The planning period was set at 25 yearsThe DWMP framework specifies a minimum @5
years with assessment doneat 5-year and 10year intervals. We have additional interim
assessment periods to help improve the delivery profile of our plakigure 5-3 represents
the three dominanttime periods in the DWMP.

— year year — year
Nnorizon Nnorizon “ horizon
(2025-2030) (2025-2035) (2025-2050)

Figure 5-3: DWMP planning horizons

5.8

59

When working with partners duringthe development of ourDWMP we recognised that
some other plans,notably the Thames Estuary 2100 plaphave a 75-year plan period. For
Cycle 2 of the DWMR we may extend the plan period in some regions or for specific casgs
to align withother related plans

The metrics we chose to measure (callediriversin the documentation)for the DWMPwere
developed through collaborationNational drivers were identi&d and prioritisedto develop
a set of common drivers througha DWMP Task and Finish groupThese wereagreed by
Water UK in September 2020.
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5.10 Stakeholderconsultationcontributed to drivers which aresummarisedin Table 5-1.

Driver

The climate is
changing

The population is
increasing

We have a legacy
of surface water in
foul sewers

We need to take
care of our rivers

Customers expect
more

We needgreater
resilience and
mitigate our
assetsfrom
deterioration

Technology is
changing

Land for
expansion is
limited

The legislative and
regulatory
environment could
change

Description

The weather and climateare changing.
We expect more extremeevents
including heat waves and flash
flooding.

The populationof our region is set to
grow by more than 2 million in the be
2045.

Rainwater enters our foul system
reducing capacity for new
development, causing flooding taoccur
and storm overflows to discharge

Social awareness of the environment is
increasing. Customers desire cleaner
rivers with reduced pollutants

Mega trends research” we conducted
in 2017 shows customer®emands,
behaviours preferences and
expectations of their wastewater
service is changing

System resilience andadaptability to
uncertainty, especially in population
growth and climate change, is
fundamental to dealing with the
uncertainties of the future.

Not only is technology changing but the
application of it in wastewater is
significant. This is predominantly in the
field of monitors and sensors that
collect and report real tine (or near

real time)data. Use ofshort-term
predictive planning tools like Digital
Twins are beginning to be used in the
industry.

Available land to use for drainage and
wastewater is ever decreasing.

There is the potential for legislative and
regulatory change within the water
industry

Table 5-1: Summaryof future drivers of change

DWMP applicability

Predict the likelyimpact of climate
change on our systemsand propose
interventions to reduce the risk

Predict the likely impact of climate
change on our systems and propose
interventions to reduce the risk.

Proposed interventionsthat address
the root cause of the problem not
making pipes bigger butkeeping
systems separate and attenuating flow
before it enters the appropriate sewer.

Propose interventions to eliminate the
impact of storm overflows on the
environment. Propose interventions to
ensure treatment works can
accommodate growth and remain
compliant with their permit conditions.

Develop a DWMP plan that accounts
for future customer expectations.

Use adaptive planning approaches to
understand how our DWMP would
differ if different gravth or climate
change scenarios were to be realised.

Plan to change. Use the most up to
date data for our first cycle of DWMP
and expect thatwe will know much
more in each fuure cycle.

We recognise that land isscare in
urban areas. Land we intend to use
needs to provider additional benefits to
local communities.(i.e., implement
nature-based solutions).

Use process intensification technology
at treatment works wherethese is no or
restricted available land

The DWMP (especially in cycle 1) will
remain closely aligned to legislative anc
regulatory changes as thg emerge.

9 https://www.thameswater.co.uk/medialibrary/home/aboutus/london-2100-a-case-for-change.pdf
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5.11 Common planning objectives align with and were agreedyball companies and ratified by
Water UK. Bespoke planning objectives are relevant to our Thames Water DWMP only.

5.12 Figure 5-4 is a schematic of our planning objectives. They are colour coded with green
objectives being common, blue objective bespoke and orange objectives not currently
amenable to longterm forecast ng. These have been | abell ed

5.13 The eight measures that are amenable to longerm forecasting progress to Stage 3
BRAVA, where the forecasting is completed. The four remaining measures are quantified
when the planis created in Stage 5 Pogramme Appraisal.

. Risk of sewer floodin Storm overflow ;
Jelbeing ina 1in 50 year stor?n performance COlERILIEURRAIny

Sewage works
compliance

Dry weather
flow compliance

External
sewer flooding

Internal sewer
flooding

Reducing
misconnections

© Base image used with copyright permission.

Pollution
incidents

N

Key
Common objectives reported Bespoke objectives amenable Bespoke objectives not currently amenable
l nationally. to long-term forecasting and to long-term forecasting and modelling, and
modelling. therefore considered as ‘outcome measures’.

Figure 5-4: Agreed planning objectives for cycle 1 DWMP
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5.14 A summary of the planning objectives and metrics can be found Figure 5-5.

Figure 5-5: Summary of planning objectives and metrics
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