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Index

This index signposts the reader to key aspettsur LTDS, including how it meets the requirements of the LTDS
guidanceR 2 OdzY Sy i Wt wH n -tdmydelivalySakegieR and R B YJA A Gblidhitd loy/Givax

Please note thenvestmentfigures referenced throughout this document are apost efficiency and RPE basis
(i.e. consistent with the value we propose to be recovered from price controls). All numbers refexeititsiedthe
corresponding LTS data tables arezopre-efficiencybasis(i.e. pre frontier shift and real price effects bgsi

Requirement Summary Location reference

Ambition We outline stretching but achievable longerm ambitionswhich Section2.22.2
underpin our longterm vision and purpose.

We describe th&ey performance outcomes associated with our lor Section 2.5
term strategy

We have considered the improvements that can be delivered throt Sectiord.3, 5.3, 6.4.

efficient base expenditureandhave considered where future Supplementary
efficienciesfrom basemay be realised. documentUUWB9
Our ambitions have beeshaped byin depth and continuous Section3.2

engagementwith customers and stakeholders

Our ambitions are shaped by our understanding of the region and Section2.3
particular challenges and opportunities

Our ambitions havéaken consideration of a rangef external S=ction2.3, and
drivers. section2 4.
Strategy Each of thestrategysectionsfollow the same structure: Sectionst, 5, and6

¢ Theoverviewprovides a summary of spend and the adaptiv (4.1,5.1,6.1)
plan diagrams for each strategy;

¢ Our ambition describesvhat we aim to achievever the long (4.2,5.26.2)

term for each strategy in more detail;

¢ Thecore adaptive pathway of investmengxplains how we
expect to achieve the ambition and vision, including our (4.3,53,6.3
approach to base and enhancement

¢ Alternative adaptive pathwaysdescribe the changes in (44,54, 61)
investmentunder plausiblescenarios;
" . _ (45,5.5,6.5
¢ Opportunities to collaborateoutlines the partnership work
required to meet ambitions; and,
(4.6, 5.6, 6.6)

¢ Weconclude by explainingow we will monitor and adapt
our plansover time.

Customer and stakeholder feedback has inforrtieeldevelopment of Section 3.2
our strategy.

Rationale We explain whyur strategy is the righbne. Section 9

We explairhow we developedour core an alternative pathway$o Section 9.3
deliver longterm outcomes.
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Requirement Summary Location reference

We describénow options were identifiedand selected. These includ Section 9.8 to 93.10
opportunities to deliver solutions which are adaptive, solutions whi

drive behaviour change, operational solutions, working with others

through partnerships, and learning both through collaboration with

others and local pilat and innovations. In all cases we have

considered solutions at a range of scales including system level

solutions and investment in local infrastructure

An explanation of why the options and the mix of approachedast Section @
value.

Details of why the investments asequenced for optimal delivery  Section 93.11 to

9.3.14

An explanation of whyrigger and decision pointkave been chosen Section9.3.15and
9.3.17

Evidence of how our strategy reflects tkey principles of adaptive  Section 9.1 and9.1.3

planning

Details othow our core pathway is sensitive to different scenarios Section 4
and how our strategy adapts to these scenarios, including any img
on outcomes and expenditure

Explanation of how owvider scenariosvere developed to reflect the Section B
particular challenges of the North West

An overview of how our strategyompares to previous longerm Supplementary

strategies documentUUWB9

We consider how our strategy securaffordability and fairness Section 7, section 9.2

We highlight where enhancement investment might be needed to  Section 4.3 for water,

keep future options open 5.3 for wastewater,
and6.3for

bioresources

Foundation = We describeéhe assumptions that underpin oplansthroughout the  Sections 4, 5, 6
strategy sections and summarise these in Appendix A. Appendix A

We describe wider factors (outside those addressed by the alterne AppendixA.1
pathways) which we have madssumptionsabout.

We provide details of our expectgmkrformance improvement from  Section 4.3, 5.3, 6.3
base expenditure

We outline thegreatest sources of uncertaintyn our strategy Section9.1.4 and9.1.5
Section 9%6.12 and
9.6.13
Board Details of the board assurance of the LTDS Section 10
assurance - oyrboard assurance statemerincludes detail of how the board has Supplementary
ensured board assurance requirements are met documentUuw11
Evidence of where thboard haschallengedcompany management Section 10.1.1 to
10.1.4
Explanation of theprocess tle baard has usedo confirm our strategy Section10.1.7 to
is the best it can he 10.1.13
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1. Executive summary

1.1 An ambitious strategy for customers

1.1.1  Longterm and adaptive planning is essential to affordable and resilient water and wastewater services.
Building on our detailed understanding of the unique strengths, challenges and opportunities in the
North West, our newongterm delivery strategyL TLB) incorporates our most advanced letegm
planning to date. OukTDS is central to how we will deliver our purpose and vigio:2 LINE @A RS
gFGSNI F2NJ I aGNRyYy3ISNE 3 NbAWSaNd dvey tRe Ideigin.t G KA SNJ b 2

= 111

1.1.2 Customers and stakelders are at the heart of our LTDS. We have used a variety of innovative
techniques to immerse customers in loteym issues and gather robust feedba€lustomers and
stakeholders have shaped our vision, helped define stretchingtiermg ambitions Figurel) and
challenged the selection and sequencing of investment in our-leng strategiesCustomers and
stakeholders have shown strong support for the components of our-tenyg strategies, described
further in section 3.

Figurel: Our longterm ambitions for water resources, water quality, wastewater and bioresources

Water Resources Water Quality
2025-2085 2025-2050
Halve leakage and reduce household water use 100% compliance with regulatory, quality and
to 110 1/h/d by 2050 environmental requirements now and in the future
Replace over 170,000 non-household meters and Provide a service which is resilient to challenges such
install 1.8m new smart meters by 2050 as climate change, asset health and potential risks

from emerging contaminants by 2050

3 new groundwater sources by 2050
63% Reduction in customer contacts about water

15 drought permit options by 2050 quality by 2050

400,000 tCO,e total greenhouse gas emissions Sustainable and innovative solutions delivered

reductions by 2050 through partnership working will be embedded in our
plan

1in 500 year drought resilience by 2039

Wastewater @ Bioresources
2025-2050 2025-2050

50% reduction in internal flooding incidents by 2050 100% of sludge treated through advanced anaerobic
digestion by 2050

30% reduction in external flooding incidents by 2050
100% energy self sufficient, heat generated and

33% reduction in pollution incidents by 2050 used to run our processes by 2050

13% reduction in sewer collapses by 2050 74,000 tonnes of carbon sequestered through
Bioresource services each year by 2050

100% achievement of Storm Overflows Discharge
Reduction Plan targets through the period to 2050 255 tonnes of phosphorus recovered per year by
2050
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1.2 The challenges our strategy seeks to address

121

Well considered planning has never been more important with the scale of change and uncertainty we

are managing. Thehanging climate, growing population, technological developments, changes in the
economy, and evolving national and regional needs create both opportunities and challenges for the

provision d water and wastewater servicefgainst this backdrop, publiggectations of water

companies continue to evolve and, rightly, customers expect us to deliver substantial social and
environmental value at the lowest cost possitfimme of the changes expected to impact wastewater
services over the next 25 years are cidésed in Figure 2.

1.2.2

Our LTDS has been shaped by and adapted to the diverse needs and opportutiteeblofth West.

We have worked closely with stakeholders, communities and customers to develop a thorough and up
to date understanding of the region werse. We aim to leverage our strengths and capabilities to

address the specific challenges and opportunities that exist in the North West.

Figure2: The changes expeetl to impact on water and wast&ater services over the next 2gears

2020

fooo'\

A
People

6.7 million

In the North West

|

The population is expected
to increase to 7.8 million
meaning we will need to

provide essential services
for more customers by
2050

0.0
0o0
Population age

1in5

In England and
Wales are aged 65
years and over

|

The population structure is
aging and by 2050 it is
projected that one in four
people in the UK will be
aged 65 years and over

O

(22814

Rainfall

830-3200mm

Annual average
rainfall range

|

It is predicted that we will
experience wetter winters
and drier summers
resulting in more extreme
weather events impacting
our systems and services

&°

Temperature

9-10.5°C

Average daily
temperature across
the North West

|

It is expected that the
average daily temperature
could increase by 2.5
degrees Celsius overall
across the UK
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Economy

£220 billion

Total GDP, 2021

|

The UK economy is
projected to see annual
average growth of around
1.9% up to 2050, this may
be driven through
manufacturing, science
and energy markets in the
North West

RO

Technology

160

Drainage areas with
dynamic network
management
capabilities

Technology and
innovation will continue to
present opportunities to
optimise the systems and
services we provide,
expanding in both reach
and capability

N

oo
N

Households

2,954,694

households
In the North West

|

The number of households
in the North West is
projected to increase by
almost 24% by 2050
increasing overall demand

O

Water demands

1,850 million
litres a day

We're working with
customers to reduce water
demand and investing in
leakage, we aim to reduce
household demand to 110
litres per person per day
and to halve leakage by
2050
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1.2.3 Climate change is of strategic and operational importance with a fundamental impact on our services
FYR K2¢ 6S RStAGSNI GKSYd 2SS |NB fNBlIRe asSSiy3
with increasing summer temperatures, wetteinters, and more extreme rainfall events putting
pressure on the services we provide. Urban rainfall in the North Westpgr€enthigher than the
AYRdAzZAGNE | @SNF 3S YSIFyAy3a Y2NB NIAyYysgl SN Sy i SNE
areas. As ouwater resources are largely comprised of surface water sources, they react rapidly in wet
weather (compared to ground water sources) and also react quickly to dry weather.

1.3 A summary of our strategy

1.3.1 To develop our LTDS we have built on our track recbeffective longterm planning and scenario
analysis for each of our service areas, summarisé&dgare 3This has enabled us develop and cost
new longterm plans for water, wastewater and bioresources, as well as completing detailed analysis of
crosscutting priorities like climate change.

1.3.2  We have embraced adaptive and letegm planning techniques, and built on our internationally
recognised assert management system (certified to the Asset Management Standard 1SO55001:2014) to
help us manage the cHahges and opportunities we face in the most effective and efficient ways for
customers and other stakeholders. Scenario testing has enabled us to consider the impact of plausible
future extremes and select investments that help us deliver our ambitiodgmumost of these
A0SYINA2ad 2SS KIF@S GSAGSR F3FAyad hFol 6Qa 02YY:
abstraction reductions, and technology, and two wider scenarios that we belrevienportant for the
North West- water transfers and changg expectations.

Figure3: Components of our LTDS

N
Regional
integrated asset
plan
(bioresources)

LONG-TERM

Drainage and DELIVERY Water
wastewater STRATEGY resources

management management

Water
industry
national
environment

programme

WINEP

1.3.3  We currently forecast that we will need to invesbund £38.3 billion between 202%nd 2050 to deliver
our LTDS and enhance the services we provide to work towards our amiitiogh level break down
of our forecast totaenhancement expenditure mutlinedin Figure 4To check that oucore pathwayis
likely to ddiver the ambition under a range of possible futures we tested our ILEDE scenario
analysis, described furthén section9.4.
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Figure4: Totex enhacement expenditure in oucore pathway between 2025 and 2050

9000
8000
7000
£ 6000 - - I —
E 5000
g I
< 4000
g 3000
2000
1000 I - —_— I ]
0 | I I I
AMP 8 AMP9 AMP 10 AMP 11 AMP 12
B Water Environmental Water Resources Drinking Water Quality
B Water Resilience B Water Carbon B Wastewater Networks
Overflows Wastewater Carbon m Wastewater Resilience
m Bioresources Wastewater Treatment Other Wastewater WINEP (incl monitoring)

1.3.4  Through a comprehensive process of scenario testing and adaptive planning described in this LTDS, we
have deferred ugo £952million of investmeninto alternative pathways in future AMPs. Moving spend
into alternative pathways allows us to prioritise l@amnd no regrets investment and build further
understanding where the need for expenditure is uncertain.

1.3.5 Further improvements to ensure better rivers is a clear priavitgr the short and longerm. A
significant amount of the investment in our LTDS iseissed with the delivery of the requirements in
0KS 320SNYyYSyiaQa {(i2N¥Y h@SNFt2sa 5Aa0KFINABS wSRd
YIEYylF3SYSyid egAff 6S 1Se& (G2 SyadiNARy3a f2y3anidSNY NE
through ourAdvanced WINEP proposal to overcome barriers to nature based solutions and accelerate
rainwater management.

1.3.6  We have prioritised water efficiency in our plans so that we can extend services to meet the needs of
the growing population while minimising presswon water sources. Our losigrm plans aim to meet
government targets to reduce household water use to 110 litres per person per day, angby dént
F2N) odzaAySaasSazr a ¢Sttt & OKASGAY3I AYGSNRY (G

1.3.7  Additionally, through our adaptive plan we have identified preparatory work in AMP8 which allows us to
keep future options open. Specific examples of how the LTDS has informed our AMP8 plans are
described in section.4.

1.3.8  The board and executive management have led the developmentirof TDS and we evidence thris

UUW11- Board assurance statemer®ur robust plans have been externally assured, givingdmmde
that they are high qality. Further detail on boardrgjagemenin the LTD$ provided in sectioO.

UUW PR24 Business Plan Submission: October 2023




LongTerm Delivery Strategy

1.4
1.4.1

1.4.2

143

How our strategy has informed our AMPS8 plan

Our AMP8 m@n is aligned tahe first five years of our LTDS. Adaptive planning has helped us to produce
an efficient and low regrets plan for AMP8 which represents best value, balancing the defined needs of
the present with the uncertainties of the future. Throughd & LINP OSaa 6SQ@S 0SSy
the high priorities that require investment now, identified areas where preparatory work is essential to
mitigate future risks, and found opportunities to phase investment where needs are uncertain.

An adaptive appach means we are:

A Addressing problems with evidence of shtgtm impact, ensuring investment is low regrets;
A Developing solutions to meet a combination of requirements driving best value;

A Planning upfront through no and low regrets activities to kegpre options open; and
A

Monitoring remaining uncertainties, which will enable us to identify appropriate timing and
approach for investment as it develops

Examples of how this has shaped our plan for AMP8 include:

A Water resourcesLow regrets investmerih three groundwater source® ensure we can respond
to and support national water resource needs. Potential further investment has been phased into an
alternative pathway in AMPand beyondo be determined once we have certainty on the outcome
of regioral reconciliation for water resources.

A Catchment management for water qualitgontinued investment in catchment management, such
as through our catchment systems thinking programme (CaST), driving water quality benefits in our
rivers and reservoir throdgworking with partners and managing pollutants at source. These
programmes also deliver many complementary betsefir recreation, nature and greenhouse gas
emissions.

A Rainwater management and phasing of the storm overflows programmeoritising a
comhination of investment in grey anolue-green solutions at high priority sites and investment in
rainwater management through the advanced WINEP in the gieom. Our advanced WINEP is
being developed in partnership with regulators to inform the regulatogdel for delivering nature
based solutions. This prioritised investment will deliver resilience and understanding about the
benefits of rainwater management to inform the amount of storage required over the lciegar.

A Bioresourceswe have phased thagnificant spend to build alternative outlets for biosolids which
will result from any loss of land available for biosolids recydtitmfuture AMPs Low regrets
preparatory investment has been identified for the shtetm to build resilience into ourystem
with a mixture of outletsalong with a proposedhiAMP uncertainty mechanism Kotified Item) to
manage the immediate risk, detailed further in secttn

A Proposed phasing of schemes in the WINEBRere the outcomes of upstream investment may alter
the solution needed downstream and / or investigations are required to reduce uncertainty around
decisionsve have phased investment into the futuréhroughphasing we are avoiding potential
abortive spend, maximising the delivery of bigieeen solutions in the shoterm and reviewing the
remaining needs to minimise and rigbize the grey solution in future AMPs.

A No regrets land purchaseo prepare for futue needs identified in the WINEP we have identified a
number of areas where additional land purchase should be made in the-hart this will reduce
future delivery risk associated with long lead times for land purchase.

A Investigations and monitoringwe have prioritised a number of programmes in AMP8 which will
enable us to understand issues ma@mprehensivehand reduce uncertainty around investment
decisionsaiming to ensureve can confidently deliver best value solutions. Investigations are
important components of our plans for both water and wastewater. For example, our Cleaner
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1.5

151

152

2.

Mersey Investigations to identify the investment needed to improve water quality and the best
approach to tackle the complex network of combined sewers across LiverpbdhanVirral.

How our strategy will inform our future plans

2S NBO23yAasS (GKS ySSR G2 FTNBldSyite NBGASs | yR
embedded processes, including cyclical updates, to ensure our decisions are based on the latest, best
available information. Through the LTDS framework we are strengthening our decision making. Our

strategies will develop iteratively with the latest data and information, and be reviewed and updated as
we move into planning for AMP9 and subsequent future AMP

We believe the LTDS provides an important platform to align-teng planning activity across our
systems into one transparent and visible strategy. The LTDS framework provides a mechanism to
address longeterm obligations such as the storm overflaischarge reduction plan, to identify
appropriate phasing and use forecasting to understand the range of plausible uncertainties that are
likely to impact on our operation over the loitigrm.

Our longterm ambition

Summary

A Our longterm vision is to prowe great water for a stronger, greener and healthier North West.

A We have developed our ambitious loteym plan by building on our strategic plans for water, wastewater
and bioresourceghis has beemunderpinned by our robust asset management processesprinciples.

A We have outlined a stretching but achievable ldagn vision and ambitions, shaped by engagement with
customers and stakeholders.

A Our ambition is shaped by the unique factors which impact on operating in the North West.

2.1
2.11

2.2
221

222

Overview

This sectin describes our purpose and vision, the strategic themes which support the vision and the
specific ambitions which underpin each strategic theme in both the long and-srant The line of

sight from our purpose and vision through to our ambitions iscdbsd inFigure5. Our longefterm
ambitions present our targets for 2050 and in some cases beyond, we have also outlined the shorter
term action and targets throughmbitionsrelating to the next fiveyears, these form ouAMP8 plan

Our purpose and vision, developed wittustomers and stakeholders

Our purpose and vision is to provide great water for a stronger, greener and healthier North West.
This drives us to deliver our services in an environmentally sustainable, economically beneficial, and
socially responsible manneiand create sustainable lontgrm value.

Regular, in depth conversations with customers and stakeholders have shaped our vision and ambitions
for our AMP8 plan and the loAgrm. We undertake continuous research as well as bespoke research
projects to umerstand customer preferences. We've used an independent consultancy to triangulate
insight from a wide range of internal, industry and regulator projects as well as operational data to track
priorities over time. In addition we have carried out a numbEbespoke research projects to

understand ambitions and investment priorities for the longem through the WRMP, DWMP and

LTDS research. This has directly shaped the ambitions and investment proposed in AMP8 and the long
term. Further detail orour cusbmer and stakeholder engagemetdn be found irsection3.
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Figure5: Our purpose and vision is delivered through six strategic prioriti@sderpinned by short and lorg
term ambitions

Our strategic priorities -
Our ambitions

0 Short term ambitions

We recognise that expectations
are changing, and in the next five

Deliver Improve our year period we need to make a
great rivers significant step change to
service ad‘dre.ss environmental issues —
this will be the start of our
Our purpose journey to meet our most

qp stretching long term ambitions
" by 2025
To provide 0= =

great Create a Spend . Long term ambitions
greener customers
water for a future money wisely Shaped with customers and
stakeholders we will create
Stronger, social and environmental value

that goes beyond minimum
statutory requirements,
providing benefits that are
measurable, lasting, and

greener 90,
and £E3 Q’%

healﬂ»"ier Contribute | Provide a safe important to customers
to our and great

Noru1 West communities | place to work

2.2.3  Customer research and stakeholder engagement reinfotbad
A Customersexpect great water quality, every timteey turn ontheir taps;

A Customeravant to see a step change in the outcomes we deliver for the environnfanokling
storm overflows is an important part of this;

A Customersvant us to reduce the amount of water that is leaking from our pipes;

P

Customers are concerned about their abilityaiford future water charges;

A Customers and stakeholders agrée® & A Yid.d2e\step gfianges in outcomes and want to see
these now, however this needs to be balanced lpneybeinginvested wisely and efficiently;

A Customers and stakeholdeifsink vulrerable customers should be supported, where even a small
change in cost can create a heavy burdamg,

A Stakeholdersvant the North West to be a thriving community and a great place to invest.
Working towards ourpurpose andvision

2.2.4  Achieving oupurpose ad vision means working with others to realise a future water environment that
supports broad outcomes for the North West. Over the next 25 years we recognise there are significant
challenges facing the water industry, from climate change, to protectiagetivironment, to meeting
and managing demand for services. There is considerable action we can take to manage these complex
challenges, however action is equally needed from others to drive change and support the delivery of
wider environmental and sociautcomes for the North West.

2.2.5 By 2050 we are planning to transform our asset base in a number of ways:

A We will continue to ensure our assets have miniimgact on the environment and to provide
service efficiently throughout their lifecycle, from consttioa, through operation and to their
eventual disposal;

A Existing assets will be supplemented by an increasing blend@ivned and natural assets for
storing, transporting and treating water, before returning it to the environment;
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A Our networks will bemmart, enabling us to predict failures and intervene before services are
impacted. We will utilise the latest technologies to minimise disruption in our service delivery and
waste in our processes;

A Our wastewater treatment centres will be increasingly bigiltonsider the circular economy with
an increasing use of regenerative and renewable resources as inputs and repurposing of traditional
waste streams as new products;

A We will manage our assets to maximise the value they deliver, whilst being mindful of
intergenerational equity; and

A Investment in our assets will be carried out in the context of place based planning, leveraging wider
system opportunities through broad and integrated planning frameworks.

2.2.6  We envisage a future in whichater catchments arenanaged in a holistic, collaborative and integrated
manner delivering environmentaind sociabenefits.We wil continue torestorecatchmentland
through peatland restoration and tree planting. We are creating strong relationships with communities,
estallishing networks of river champions and drawing on citizen scientists to build a holistic picture of
catchment needs. Catchment improvements will lead to high quality raw water, slow the flow of water
in the headwaters of catchmenteeduce the impact of sorm events; and provide more access to green
space folocal communities.

2.2.7  We will promote and adopt rainwater management solutions to address impacts on sewer networks,
implementing a network of nature based solutions where this is best value. Addijiomalwill
continue to promote sustainable highways drainage by local authorities, moving to natural solutions and
discharge to watercourses rather than the sewer system. We will encourage developers to draw upon
best practice drainage in new developmetadully implement sustainable drainage practices. We will
work with customers to build water awareness, offering opportunities to manage rainwater in the home
through water butts and smart water butts. We would welcome action resulting from the government
review of Section 3 of the Flood and Water Management Act, revising the right to connect surface water
to the combined sewer system.

2.2.8 By 2050, customers, businesses and communities will place a high value on water and actively reduce
personal and businegs®nsumption. Businesses will publish their water footprints online driven by
consumer demand for businesses to be open and transparent about their full environmental footprint.
Governmert action around water labelling is critical in raising awarenessdaivihg a step change in
action in water use.

Delivering ourpurpose andvision throughsix strategic priorities for the North West

2.2.9 To achieve oupurpose andvision, we are working towards six strategic pities, each of these is
comprised of a numberfeshorter and longeterm ambitions. Our strategic priorities are outlined in
Figure6 and described, along with the underpinning ambitions in the tables below. Our ambitions
inform our approach for both the nefive years and enable to us think ahead to ensure we can
continuedelivering great service over the next 25 years.

Figure6: Our six strategic priorities

Our strategic priorities

Deliver great Improve our Create a Spend Contribute to Provide a safe
service rivers greener future customers’ our and great
money wisely communities place to work
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Srategic priority 1: Deliver great service for all customers

Water and wastewater services are essential for daily life. Delivergngat service means ensuring all
customers have great water quality, ensuring interruptions to supply are minimised and leakage is driver
low as possible, preventing sewer flooding and supporting vulnerable customers through affordability an:
priority services schemes.

Our ambitions

Shorterterm

A Support customersvho need itmost, doubling support through the 2028030 period by delivering sector
leading affordability and priority services schemes.

A Keep bill increases as low as possible, deliverifigent and best value plans for the lotgrm and making
use of markets to drive efficiency.

A Provide customers with great water quality which is 100% compliant with drinking water quality stand

Longerterm

A Improve the taste, smell and appearanceagter, aiming to reduce contacts by 63% by 2050.

A Aim to eliminate lead pipework by 2070.

A Enhance the network and use cutting edge innovation to manage the challenges posed by climate ct
aiming to halve sewer flooding incidents by 2050.

What value will this deliver?

Health and @ Economic Trust and Reduce li Economic
wellbeing? \/ equality \/ transparency \/ inequality \/ growth
Biodiversity . . Protecting
&) Quality of place @ and ecosystem @ Air quality &C Climate mitigation ARRS the water
health environment

Strategic priority2: Improve ourrivers

2S5 NS RSRAOFGSR (2 LINRPGSOGAY3T IyR SyKIyOAy3a i

such as storm overflows and flooding is complex and requires removing significant volumes of rainfall frc
andincreasing the capacity of our sewer network. We are determined to improve river water quality in a

way that achieves maximum impact as a rate that is affordable, and catalyses action from many parties.

Our ambitions

Shorterterm

A We are targetingr 26.8% reduction in overflow spills during AMPS8, as part of a 60% reduction over th
decade to 2030 through rainwater management and increased capacity.

A Protect and improve bathing waters, reduce spills to an average of three per bathing season, anihinv
our wastewater treatment works to deliver high standards.

A Deliver the best environmental performance, targeting 4* Environmental Performance Assessment (E
rating from the Environment Agency.

Longerterm

A Reducing spills from overflows to an averagéen spills per overflow each year by 2050.

A Continue to drive down pollution incidents and eradicate harm from our assets by 2050, employing le
edge technologies to remotely monitor and control our systems.

A Continue to improve the quality of our wisvater treatment works;achieving new standards and reduct
phosphorus in discharges by 80% regionally by 2038.

What value will this deliver?

Health and @ Economic Trust and Reduce li Economic
wellbeing? equality transparency \/ inequality growth
Biodiversity . Protecting
) Quality of place @ and ecosystem Q Air quality gc Climate mitigation ARR  the water
Vv health v environment \/
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Strategic priority 3: Create a greener future

We are committed to mitigating our contribution to further climate change and to adaptiteratively to the
changes we experience. We want to eliminate waste and will continue to develop and maximise the valu
created through recovery and rese of our vital sludge resource. We will keep our finger on the pulse of n
and emerging issues foht environment.

Our ambitions

Shorterterm

A Use our biosoliddand and other assets for clean energy, to generate energy from waste.

A Transition our cars and vans to low emissions options by 2028.

A Reduce household water use by 10% by 2030 (from 2019426line)

A Protect nature and biodiversity through our operations, and work with partners to maximise benefits.

Longerterm

A Support customers to reduce waterauto an average 110 litres per persper day by 2050.

A aSSi 2dz2NJ YaOASyOS tamMardsh& zerolghedhiblis®dgafemissioNshp 20%0.

A Embrace circular economies, recover and recycle nutrients in biosolids to provide a sustainable sour
nitrogen and phosphorus for famers.

A Deliver integrated wastewater and biorefinery hubs to recoveergy, nutrientsand CQ.

What value will this deliver?

Health and ﬁ Economic Trust and élé Reduce u Economic
wellbeing? equality transparency \/ inequality growth \/
Biodiversity . Protecting
) Quality of place and ecosystem C) Air quality &C Climate mitigation ARR the water
health \/ environment

Strategic priorityn Y { LISY R Odza (2 YSNRQ Y2ySe

We recognise the importance of keeping bill increases as low as possible at a time when household walll
are facing upward pressures from many services. This finarmiessure comes at a critical time when urgen
action is needed to improve the health of our environments and ensure services are resilient totiemg

OKIFtftSyasSaod 2SONB YIEAYAAAYT STFFTFAOASYyOASa G2 S

Our ambtions

Shorterterm

A Through robust challenge ange of markets we have identified £375 million of base efficiencies and £
million of enhancement efficiencies.

A Improve asset management and embrace technology to proactively monitor, respond andimasséts.

A 5StABSN WOI £ dzS§ SyaAySSNAYy3aIQ (G2 SyadaNBE ¢S 3ISi

A Leverage digital and automation technologies, to streamline our operation, such as through the delivi
dynamic network management to more proactively manage assets.

Longerterm

A Through adaptive planning, we consider the most appropriate phasing of investment acrosstear sy
over time, to ensure the burden is shared equitably between current and future customers.

A Arobust and resilient financial positioand ability to raise efficient financing, is essential to ensure our
ability to fund the longterm infrastructure projects needed to ensure great water now and in the future

What value will this deliver?

Health and @ Economic Trust and Reduce Jl Economic
wellbeing? equality \/ transparency \/ inequality growth
Biodiversity . Protecting
A Quality of place @ and ecosystem @ Air quality &C Climate mitigation AR the water
health environment
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Strategic priority5: Contribute toour communities

Our work places us ahe heart of communities and we strive to engage fully with them and work in
partnership. We generate value for communities across the North West through local investment,
partnerships and educational programmes, as well as employee involvement.

Our ambitions

Shorter and longetterm

A
A
A
A
A
A

S GAaAofS Ay O2YYdzyAilASazr RSY2yadN)» GAy3a 6KI
communities across the five counties of the North West.
Be open, regularly engaging with customers atakeholders and committing to sharing data, such as re
time spill data which will be made available by the end of 2023.
Manage our land responsibly, provide access to green and recreational spaces through our catchme
Deliver social value and einonmental value through our operation.
Create partnerships to drive efficiency and deliver additional social and environmental value through
Build on our track record of successful partnerships and being valued as a trusted partner.

What value will this deliver?

Health and @ Economic Trust and élé Reduce Jl Economic
wellbeing? \/ equality transparency \/ inequality growth
Biodiversity . Protecting
A Quality of place and ecosystem C:) Air quality J,};LC Climate mitigation AR the water
\/ health environment

Strategicpriority 6: Provide a safe and great place to work

Our colleagues are the driving force behind what we deliver, and form the backbone of our organisation.
Providing a safe and great place to work means putting health, safety and wellbeing aboedsall attracting

and developing a diverse group of talented people, and creating an inclusive workplace where people ar
empowered to contribute.

Our ambitions

Shorter and longetterm

A

A
A
A
A
A

Build a zero harm dture and positively challengeach other to constantly improve our health, safety ant
wellbeing.
Attract and nurture great talent, provide training and development opportunities to engage talent thro
our award winning apprenticeship and graduate programmes.
Support and show leadeflsA LI Ay RNAGAY 3T ySg AyOfdaAgdgiride AyA
Wmnznnn .fFO1 LYGSNyaQo

dZAft R 2y GKS adz00S&aa 2F 2dzNJ | LILINBYGAOS LINE AN
academy.
Create a diverse, inclusive and suppar working environment where all our colleagues feel valued anc
free to contribute to their full potential.
Empower our people to contribute, encouraging diverse thought and ideas to deliver better outcomes

What value will this deliver?

Health and ﬁ Economic Trust and Reduce Ji Economic

wellbeing? \/ equality transparency inequality growth \/
Biodiversity R Protecting
A Quality of place @ and ecosystem C) Air quality &C Climate mitigation AR the water
health environment
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2.3 How we have shaped our strategy to thregion we serve and the
context in which we operate

2.3.1  We have worked closely with our stakeholders, communities and customers to devislopagh
understanding of the region we serve and gecificneeds and priorities for théve counties of the
North West. Our LTOas been shaped by and adapted to the region's diverse né#dsaim to
leverage our strengths and capabilities to addressgpecificchallenges and opportunities that exist in
the North West.

2.3.2  We have identified six key drivers fdnange in the North WesE{gure7). Each of the drivers for change
and their impact in the North West are described in further detail below.

Figure7: Key challenges for operating water and wastewater services in the North West

Climate impact on Climate impact on Demand from a
P P Changes to land use Demand from an

flood risk and storm | water resources and : : . ; growingregional
. and soil health increasing poplation
overflows water quality economy

Climate impact on flood risk and storm overflows:

2.3.3  The North Wesexperiencesome ofthe wettest weather in Englandyith 40 per cent more urban
rainfall than theindustryaverage. The region has alsgperienced numerous extreme stornmsrecent
years, causing major disruption to communities and infrastructure, including our own. These extreme
events are likely to become more frequent in future.

2.3.4  Sewer flooding describes instances in which the sewdesybecomes overwhelmed either due to a
physical constraint in the system such as a blockage or due to excessive rainfall. In worst case scenarios
this can cause the sewer system to back ug sewage to escapeither externally into gardens and
drivewaysor internally, into homesStorm overflows are relief points in sewer systems, built historically
AY FTNBFad gKSNB aS6SNE RNIAY 020K WT2dAZ &aSglk3aSQ
aeadsSya | NB (y2gyY,thesk sheudehly aparafeSdrringih®ainSrdidialDwhen sewage
is very dilute with the aim of preventing sewer flooding.

2.3.5 Higher than average rainfall and a higlpeevalence of combined sewefs4%of our sewers are
combined sewers compared 88%across England) creagroportionately greater challenges for
draining and treating wastewater. This contributes to the North West having higher levels of sewer
flooding from weatheirelated events and more frequent activation of overflows. To ensure-teng
resilience to tke growing impacts of climate change on the sewetwork, we need to plan beyond
historic trends for an increase in the frequency and duration of storm events and consequently higher
peak wastewater flows during a storm. This will lead to additional pressa the capacity of
wastewater systems.

2.3.6  We are making plans to manage additional rainfall at the same time as we progressively remove the
WNBf SIasS @I sandderflowsTrasMIR BeRhe @rgest environmental improvement
programme we havever undertaken. Further detail on how we are responding to tackle overflows and
protect against climate change is set out in secBamderpinned by our londgerm strategy for
wastewater.

Climate impact on water resources and water quality:

2.3.7 The relatively wet climatef the North Westits geology andits prevalence of pland areas, have
shaped how weprovide customers with wateAround 93460f our water sourceare from surface water
¢ lakes, reservoirs and rivers, with a much smaller proportion of water sodrogdgroundwater or
aquifers.The North West has the highest ratio of surface water to groundwater in England, which
means that ouwater sources react gickly to dry weather but recover rapidly in wet weath@fe
manage the largestumberof reservoirs in the UK, as well as the largest amount of catchment land.
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2.3.8

239

2.3.10

23.11

2.3.12

2.3.13

23.14

2.3.15

2.3.16

As the majority of North West water resources are sourced from upland surface waters, mieh of t
water we provide is soft or moderately soft. Soft water contains lower mineral content and has lower
alkalinity. In turn this makes it more corrosive, contributing to a higher risk of discolouration in drinking
water. Surface water supplies are also pedo the naturally occurring compounds geosmin and 2
methylisoboreneol (2MIB) that are produced by some algae and bacteria, and can lead to earthy or
musty taste and odour in drinking water. Consequently, many North Watr sources require more
treatment and monitoring than other parts of the UK to ensure good taste, odour and appearance at the
tap, and to avoid unplanned outages.

Many of our surface water resources are in upland, northern catchments whereas most of the large
population centres are ithe south of the region. Wtherefore use large aqueducts to transport raw
water from theNorth to the South of the region. In AMP&nd beyondt will be critical that we maintain
and manage these significant assets to ensure resilience for suppliesheMengterm, including action
to secure resilience to climate change.

In considerindongterm climate change impacts on water resources, we are planning for warmer and
drier weatherthat will lead to a potential reduction in reservoir inflows amalumeswe can satainably
abstract in a droughtWe also anticipate other impagcisicluding an increased risk of soil erosion and
associated water quality issues linked to an increase in frequency of short, intense summer storms.
Water quality and quantity arknked- poorer raw water quality can lead to reduced deployable output
of water as the throughput of treatment processes may be reduced as they need to work harder.

We have been working with the Moors for the Future Partnership sindgedé&ptionin 2003 to protect
damaged blanket bog habitats across the Peak District and South Pennines. Moorland environments are
vulnerable to wildfiressuch as that on Darwen Moor in 202¢hich impact on biodiversity, release

tonnes of carbon into the atmosphere aimdpact raw water quality.

Erosion risk is also likely to increase as a result of climate change. Increased coastal and riparian erosion
is expected to put moreritical infrastructure at risksuch as pipes situated on eroding coastlines or
riverbanks as is flooding from rivers where this impacts on wated wastewater treatment worker

other network assets

We also operate along, and interact with, the North West céash the Wirral peninsular ithe South,

to Gretna in the NorthWe haveinvesid to supportour coastal waters, which are made up2sf

designated bathing watersas well agour inland bathing watersand 26 designated shellfish waters.
Protecting the quality of coastal waters is important for custoreerd the regional economyyroviding

social and economic value through tourism and recreational use. Delivering good quality coastal waters
is important to support biodiversity and proteahiquecoastal ecosystemsghich are increasingly
threatened by climate change

Changes to lad use and soil health:

We support farming through provision of sustainable organic nutrients in recycled treated biosolids, to
almost 20,000 hectares of agricultural land each year. The majority of these biosolids are produced
following treatment of wastewter in the urban areas of Greater Manchester and Merseyside where
there is limited local agricultural landbank, increasing the distance we have to transport biosolids for
recycling.

Demand for our biosolids product is shaped by the geograpltyeategion. In the North West the
agricultural landbank is characterised by small upland hill sheep farms Mattke of the region, and

larger dairy farms in Cheshire and tBsuth. The North West landbank available for biosolids recycling is
constrained bysignificant areas of protected landscapes, upland topography, wet weather and large
volumes of competing livestock manure inputs. Only 50% of agricultural land is available for recycling,
and only 16% is arable, which is the most flexible for biosolicigctimg.As a resultye have totravel

further to recycle toagricultural landhan other water companies

The relatively lower proportion of local landbank means our biosolids recycling routes are vulnerable to
changes. New environmental regulationsukliig from changes to the Farming Rules for Water are
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2.3.17

2.3.18

2.3.19

2.3.20

2.3.21

2.3.22

expected to be clarified in 2025, the impact of these regulations could lead to unprecedented landbank
restrictions in the future with insufficient lead times to implement changes.

Demand froman increasingpopulation:

The NorthWesti§ KS | YQ& GKANR Y2al LIR2LJz 2dza NBEIA2yd® hg
Utilities Water every day to provide great water and wastewater services. The population has grown by
8.6% sinc002 and around an additionahe million people are forecast to live here by 2050,

increasing demand for water services. Additional demands on water and wastewater infrastructure are
expected to be concentrated in certain high growth areas, such as Manclastetarlisle. Population

growth and associated development of new or extended urban areas means water efficiency and
rainwater management are key priorities during AMP8 and the longer term.

We recognise that affordability of all utility bills is a hugely important issue for mestg particularly

against a background of rising household costs, economic uncertainty and a decrease in the percentage
of people ofworking age. The degree of so@oonomic challenges in the North West means the need

for affordability support and prioty services to help customers is greater than many other areas in
England and Waled.7%o0f the most deprivedtbp 1%)neighbourhoods in the country are in the North

West. We support ove200,000customers with payment of their water bill. Affordability will continue

to be an important consideration in the lorigrm and is something we will regularly assess and discuss
with customers as future plans develop.

Demand from a growing regionalomnomy.

TheNortre Sad KFa | NAOK KA&aUG2NEB 2F AYyRddzaAGNE YR Yl
manufacturing hubs. There are 15,000 manufacturing businesses based in the region directly employing
around 350,000 people. A significant proportion cdimafacturing is for aerospace, pharmaceuticals and
automotive industriesThe watemwe provide and treat represent critical services that enable

manufacturing industries to thrive and our plan ensures we can continue to support the economy and
sustainablegrowth

¢c2dzNRAAY LXFea F 1Se NRftS Ay (KS NBIA2YyQa SO2y2)
North West region saw the fourth highest number of day visits in England, over 13 million visits,

I 0O02dzy GAy3 FT2NJ a2YS wmod:Poguftions yan intredde Gyaup ta 6886 d@inga A
peak periods in some popular towns. This creates challenges in planning for water and wastewater
services, with fluctuating demand for water and increases in discharges to our sewer nédverkhe

next 25years we anticipate visits will continue to account for a significant amount of demand,

particularly during peak periods.

Another challenge to the sewer network in the North West is the higher than national average density

of food service establishmentsjtiv 118.2 per 100,000 population compared to an average of 90.8 per
ManInnn LRIz A2y d ¢KAa ONBIFGISa FTRRAGAZ2YIFE OKL
which, over time,build up causing blockages and ultimaten causeewer floodingor pollution

incidents

The North West is one dhe two nationally fast trackedhdustrial clusters developing hydrogen
generation, storage and distribution networks, and scoping is underway for tidal energy generation in
the RiverMersey and Liverpoday. Our longerm plans for water account for the additional water
resource needs which are required to support hydrogen production in the North Weshave made
provision for approximately 30Ml/d for hydrogen production in the Strategic Resource dpp8/s
demand balance in our WRMP and will continue to work with the hydrogen sector to support its
development in the North West.

The agriculture, forestry and fishing sector makes up just omerper cenbf regional jobs but has

shaped the landscape die region and is nationally significant in terms of producti®he North West
ishometo25perce® ¥ 9y At I yRQa RIFIANE FFENYAY3I gAGK Y2NB
million sheep and over 42000 beef cattle, making up 17 perceftEnd I Y RQa f A @3S a2 0]
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The sector is dependent on reliable water supplies as well as hagiggificantimpact on water quality
through land management practices.

2.4 SWOT analysis

2.4.1  Figure8 summarises some of the threats and opportunities we face and some of the strengths we can
harness and weaknesses we need to improve. We expand on these in the text that follows.

Figure8: Summaryof the key strengths and weaknesses and the threats and opportunities we face

Strengths — areas for Weaknesses — areas for
further enhancement improvement

Delivering pollution performance Tackling combined sewer overflows
Catchment management approach Reducing internal sewer flooding
Harnessing innovation Reducing losses from leakage
Modelling expertise to Improving the taste, smell and

manage uncertainty appearance of drinking water

Opportunities Threats

Managing rainwater at source Stress to water resources

Harnessing the power of partnerships Agricultural landbank availability for

Delivering improvements to catchment land recydling bioresources products

Cross-sector collaboration Climate change induced rainfall

2.4.2  Strengths: internal areas for ongoipgrformanceenhancemeninclude:

(i) Delivering pollution performancewe are one of only two water and sewerage companies to
achieve betterthari KS 9y ZANBYYSy(d ! 3SyoOeQa LWl dziAzy .
continue to refine and implement owwomprehensive pollutiomcident reductionplanto
sustain our track record of zero serious pollution incidents, achieved in five of the last seven
years.Our pollution incident reductionplaninvolves a range ofactionssuch as improving
wastewater treatment processes, adopting innovative technologies for monitoring and
controllingwastewater systemsand more broadly partnering with stakeholdersotpromote
sustainablecatchment managemernractices.

(i) Catchment management approackue will continue to strengtherour catchment management
practices toprotect the long-term quality of water resourceand manage rainwater at source
Building on our histiac innovative catchment programmes: catchment systems thinking and
placebased planning. We will prioriisthe protectionof sensitive ecosystems, wowkith land
owners to promote sustainable land use practices, and invesature-based solutiorio
manage flows upstream and improve water quality

(iif) Harnessing innovationour open innovation model has enabled us to positively disrupt the UK
water sector; from our strategic innovation programmes and radical Innovation Labs to local
incremental efforts, weautinely test and adopt new ideas, using a managed innovation
investment portfolio to ensure that both short and long term interests are serié&y areas for
development to meetong-term objectives include the use aftificial intelligence and machine
learning. For example, through our dynamic network management approach we are
implementing systems that use retiine data to identify and address issues in the sewer and
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water network, optimising the efficiency of assets, and improving performance acgsy&as
such as pollution, flooding and leakage.

(iv) Modelling expertiseto manage uncertainty over the past two decades we have developed

significant coverage in both our hydraulic sewer and environmental water quality models as well
as water resourcenodelling expertise. This means we are well placed to develop robust plans to
manage future uncertainties such as climate change. This has already helped us to optimise the
significant changes required under the storm overflow discharge reductangidhelped us

deliver a highlguality Drainage and Wastewater Management Plan (DWMP) and Water
Resources Management Plan (WRMP).

2.4.3 Weaknesses: areas for performance improvement include:

(i)

(ii)

Tacklingstorm overflows. the performance ostorm overflowds a particular challenge in the
b2NIK 2Sad RdzS (G2 KAIK dzZNBFY NIAYyFlLEf | yR K
delivering a step change in AMP8 throjlizNJ W. S (G S NJ Rainw@tér NiEinAgerdintN (i S |
including the implementation of naturbasedsolutions such as sustainable drainage systems
(SuDS), is a critical step on our lgagn plan to reduce operation of combined sewer overflows

and build resilience to climate change. In addition to investments to increase sewer capacity we
will continueand expand investigations to understand the longgnm feasibility of

disconnecting surface water from sewers and develop the partnerships needed for this work.

Internal sewer flooding:continuing to implemenpreventativeoperationalmeasures such as
regular cleanig and inspection of pipes will be critical over the ldagn, as will investment to
replace or reline assets to improve their asset health. Investigations to assess the condition of
high risk and high consequence sewers are important compooiethe plan. Additionally,
increasing public awarenessWfg K I i y 2 (i (i 2 theFiskszsgoaiateld wiehl@ushing/ R
items down the toileto reduce blockages

(i) Reducing losses froneakage:a focuson reducing water losacross the water network by

implementing ourcomprehensive leakage reducti@amd meteringstrategy.Our strategy for
leakage reduction includaggrading agingnfrastructure, increasintgak detectiorthrough
innovationand consequently targetingepair activities.

(iv) Taste, smell andppearancewe have made great stridegith a 20 per cent improvement in

contacts about the taste, smell and appearance over the last year. However this is an area of
continued focus. Our water quality first programme will continue to dimprovements ©

taste, smell and appearance, along with catchment management activities to improve raw water
quality.

2.4.4  Opportunities: external factors we can harness or capitalise upon to further our performance include:

(i)

(ii)

Managing rainwater at sourcan order tobuild long-term resilience to climate change we are
harnessing opportunities to manage rainwater at source, reducing the amount of rainwater
entering the sewer system, for example through SUDs and surface water disconnection, to
benefit both flooding and combirtesewer overflows particularly in areas prone to hydraulic
flooding.

Delivering improvements to catchment landhe resilience and health of catchments in the
North West is critical to the delivery of water services. However, catchments also offer much
more in services to society; they hold water and slow the flow to reduce flooding, provide land
for access and recreation as well as benefits to human health, they intercept pollutants in the
air, land and water environments. Large areas of catchmentarNibrth West are woodland and
peatland carbon sinksvhere we need to work collaboratively with other lapd/ners and
stakeholders to protect and improve.
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(iif) Harnessing the power of partnershipsne of our most significant opportunities is to
collaborate wih our stakeholders to deliver motban wecould do in isolationOur partnership
working delivers a variety of benefits:

a.
b.
c.
d.

Attracting thirdparty investment in the North West;
Delivering green jobs;
Offering social value through volunteer and communityaetvities;and

Delivering natural capital and biodiversity benefit through peatland reston.

(iv) Crosssector collaboration we collaborate with other water companies and other sectors to test
and harness the latest technologieseWarticipate in reseaftand actively engage with
regulators and the rest of the industry, so that we stay up to date with the latest knowledge and
are ready to act to continue supplying safe and wholesome drinking vaatéresilient
wastewater serviceboth now and in the futte.

2.4.5 Threats external factors we need to manage

(i) Stress to water resourceshere are increasing pressures on North West water resources, hotter
drier summers as a result of climate change, additional risks to taste, smell and appearance
driven by storm egnts and algal blooms and increasing demand from population growth and
national water resource needs.

(i) Climate changempacts, particularly more extremeainfall: more frequent extreme rainfall
associated with climate change, particularly in urban areas will put additional pressure on the
sewer system creating further challenges for sewer flooding and storm overflows.

(iii) Agricultural land availabilitya combination éfactors including increasing regulation, emerging
contaminants, societal expectations, policies to further protect sensitive sites, and climate
change threaten land availability for biosolids recycling. The cumulative impact of these
constraints creates risk to landbank nationally and the need to provide alternative treatment
and disposal outlets.

2.5 Performance outcomes over the next 25 years

Performance forecasts

2.5.1 Our performance forecasfer common performance commitmentsligned to LS1 and L%2e
presented inTablel. Theyare stretching but achievableandalign toboth our long-term vision and
customergkexpectations. They meet statutory targets and émig commitments UUW has magend
they are aligned with the outcomes of other planning frameworks.

2.5.2  Our performance forecastsill be delivered througla combination obaseexpenditure to operate and
maintain existing capacitieand enhancement expendita where we are improving the capacity of
assets or services
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Tablel: Ourlong term ambitionsfor common performance commitmenigligned to LS1 and LS2

Strategic theme Performance commitment AMP7 AMP8 Longgterm Longterm
(202425) (202930) base forecast total forecast
(204950) (204950)
Deliver great service ~ Water supplyinterruptions HH:MM:SS per property per year 00:05:00 00:04:22 00:02:58 00:01:30
Deliver great service  Customer contacts about water Contacts per 1,000 population equivalent 1.08 0.8 0.57 0.4
quality
Deliver great service Unplanned outage Percentageof the peak week production capacity 2.34 0.41 0.21 0.21
Deliver great service ~ Mains repairs Number per 1,000km mains 106.5 106.4 89.3 89.3
Create a greener future Business demand % reduction 2.5 8.3 8.6 141
Create a greener future Leakage % reduction 10.8 23.8 2.0 49.4
Create a greener future t SNJ OF LA G O2 y & dzY % reduction 5.1 9.7 11.2 24.7
Deliver greatservice LY GSNY It &S6SNJ Ff Numberper 10,000 sewer connections 2.88 1.96 1.88 143
Deliver great service 9 EGSNY I f &84 SNJ Tt Numberper 10,000 sewer connections 15.66 13.65 11.14 10.90
Improve our rivers River water quality % eduction of phosphorus pgrersonfrom annual 3.65 21.25 n/a 88.74
average of 202@2
Improve our rivers Bathing watemuality % score 61.8 63.0 n/a 66.4
Contribute to
communities
Improve our rivers Biodiversity Biodiversity units per 100km2 for which company 0.00 0.64 0 35.82
Create a greener future provides monopoly services
Deliver great service ~ Sewer collapses Number per 1,000 km sewer 13.07 12.41 11.32 11.32
Improve our rivers Total@ f £ dzi A2y Ay OA R Number per 10,000m wastewater network 16.03 12.02 10.70 10.70
Improve our rivers Seriousg £ t dziiA 2y Ay OA Number of incidents 0.00 0.00 0.00 0.00
Improve our rivers Storm2 GSNF 2 6 & Average spills per overflow 29.21 19.6 29.26 8.5
Create a greener future Operational GHG emissio(water) Tonnes Ce@ - 127,652.27 142,260.40 107,590.03
Create a greener future Operational GHG emissions Tonnes Cg2 - 291,257.86 291,495.21 370,482.75
(wastewater)
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254

Statutory requirementsandindustry commitments:

In developing outongterm plans customers agreeig vital that we meet our statutorgequirements
Some of ar keystatutory requirementsare outlined below:

Water Industry Actl991 (as amended)
A Toprovide a sufficient supply oflvolesome watey

A To effectudly remove and treatvastewater;

A To maintain a charges scheme

A To ensure that an area is and continues to be effectually drained;
A To undertake work on its assets in accordance with its poyveard,

A To provide and maintain information

In addition to the water industry act therare nanypieces of legislatiowhich influenceour plans for
the future, these include but are not limited:to

TheEnvironment Act2021
A Prepare, publish and maintain a drainage and wastewater management plan;

A Ensure water resource and drought plans argliace and develop joint plans where appropriate;
A Maintain a Storm Overflow Discharge Reduction Rlaatting out our plan to achieve:
¢ No more than an average of 10 spills per year by 2050;

¢ No adverse ecological impact from storm overflows at high pyigites by2045 and all sites by
2050; and,

¢ To deliver no harm from storm overflows in bathing waters by 2035.

The Water Resources At991
A To carry out water resources management planning; and

A Outlining statutory requirements for abstraction and impoumgli

The Climate Change A2008
A To reach net zero greenhouse gas emissions by 2050 in line with the UK target.

TheFlood and Water Management A@010
A To contribute to flood risk management including management of river and coastal erosion

A To contributeto multi-agency egional flood and coastal committees;
A To ensure the resilience of water supply and wastewater services during extreme events; and
A

Adopt sustainable water management practices
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3. How customers and stakeholders have shaped our LTDS

Summary

A We have undertaken robust research with both current and future customensell as stakeholders to
challenge the material issues included in &DS. Our research is high quality and meets the standards
LINSEONROGSR 08 hTgl 64Qa iOggaper2 YSNI Sy Il IASYSyd LI2aiila:
A Customers and stakeholders have shaped our LTDS, specifically otertormmbitions and the
sequencing of options in our lofigrm strategy.

A Our research is representative of the North West customer base. Specific engagement has beenttailored
ensure challenge from future customers as well as vulnerable and hard to reach customers is captured.

3.1 Overview

3.1.1  We regularly engage with customers and stakeholders and have shaped our LTDS with a wealth of
insight on longierm issues, particularly fromngagement on oustatutory planning frameworkghe
WRMPand the DWMP. Additionally, key material issues have been discussed in depth with customers,
to gain robust insight and challenge our planned investment. This includes in relation to storm
overflows, greenhouse gas emissions and management of bioresources where regulatory change could
lead to significant investment needsigure9 outlines the range of custom@&ngagement projects
which have fed into the LTDS.

Figure9: Summary of the customer insight which has informed our LTDS

WRMP / DWMP Draft WRMP Draft DWMP LTDS ambition
o Itrir::r:: ;seI:':i:n Customer acceplt:\rll:\ilit Bioresources accepl:‘ar:)ilit ITeT:;::I:e DWMP final
P E & priorities pE Y adaptive plan p: v LTDS research E plan
research testing synthesis acceptability
o 5 o o o 5 0 5

J A 7 W
Apr 2021 Nov 2021 Aug 2022 Aug 2022 Nov 2022 Dec2022 @ @

3.2 How customers shaped our LTDS

3.2.1  Our engagement has focused on areas in which customer views can have a meaningful impact on our
plans and strategies. Consequently, the majority of our customer research is centred around areas of
discretionary spend or the decisions we can make withitugday programmes. Noiscretionary
spend associated with statutory drivers makes up a significant proportion of our future planned
investment.

322 2SS NBO23yArasS 0GKI G ARSYyY(A e fytde iune dificiiSdNgEhRvedhiarS ¢ &
elicting views on the here and now. While current customers are able to articulate their current needs,
wants and concerns it is often difficult for individuals to forecast how their own lives may change in the
future. In addition, the mix of the UUW custom@rd- &S A ff OKIFy3IS 20SNJ GAYS:
becoming future bill payers$n response weleveloped a thregorongedapproach to forecasting how
OdzaG2YSNEQ OASga YIe GELTPSS 2FSNIAYS (2 FSSR Ay
Phase 1: Research synthesis

3.2.3  Continuous research and engagement programmes mean we have significant amounts of customer
feedback on a range of priority areas. This allows us to track customer priorities over time and compare
this with revealed preference data. We recognised this daiavaluable in feeding into our lofigrm
planning and we set out to synthesise and triangulate data from various sources to:

A 1dentify how customer priorities have changed over time and what lessons can be learnt from this.
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3.24

3.25

3.2.6

3.2.7

3.2.8

A Understand how macro eventyaR A Y (1 SNNHzLIJG A2y ad AYLI OG OdzadG2YSN
about similar events happening in the future.

A Mapthe insightto different scenarioso understand how priorities might change in the future.

Using an independent consultancy to syntisesthe insight and following the best practise principles

laid out in the CCW/SIreport, we used varied and continuous sources of insight such as UUW and
external research studies, operational data and social media volume data were used to inform our
syrthesis.

The analysis allowed us to understand that individual events do not tend to permanently shift overall
customer priorities, but cumulative events (e.g. storm overflows) and macro trends (e.gpfdsihg
challenges and environmental focus) dowvedhem over time. Affordability is the current number one
driver given cosbf-living challenges, but the independent synthesis allows us to indicatively predict
which priorities are likely to remain priorities in the future, based on their performanteeipast. For
example, environmental issues are likely to rise to the fore by 2050, reiha reaction to negative
climate events or after global efforts to tackle adverse effects in the intervening decades. Specifically,
biodiversity, storm overflowszarbon and bathing/river wateguality will likely grow in priority due to
cumulative events and macro trends.

These findings support the improvements in resilience and asset health, pollution, leakage and
environmental protection in our AMP8 plan and &te&us to prioritise these areas in both the short and
longterm. Our AMPS8 plan is the first step to achieving loergn improvements. This research supports
our prioritisation of environmental investment including nattsased solutions, rainwater

managenent, and hybrid and partnership working. This synthesis allowed us to understand how
priorities over time could evolve in the future and we were able to use this insight to create ambitions
for our longterm delivery strategy, which were tested in Phasaf dur research.

Phase2: Immersiveambitions testing

We commissioned an innovative immersive research project, which used Artificial Intelligence (Al) to
immerse customers in possible future scenafieigurel0). Projective techniques were used to

encourage customers to think of changes to the world over the last 25 years and then using Al, project
them into possible benign and adverse futures. gsi technology helped customers consider the scale
of change in dayo-day life over the last 25 years and apply this thinking forwards to separate from the
concerns of today and consider ambitions over the togrgn.

Throughout the research the indepeeit research agency probed to explore key issues in the context

of intergenerational fairness. This allowed us to gain greater depth of insight to understand views and to
explore how, if at all, opinions change after the lelagm Al futures were introduad A posttask was
conducted so participants could talk to a family or friend of a different generation who had not been

part of the research, and discuss their views. This led to rich faljpmterviews and nuanced

conversation around intergenerationfirness, giving us confidence in this approach and the results.
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Figurel0: Al technology was used to generate images to immerse customers in the past, present and two

potential future scenarios

The Present

Present day house reminded
participants how life has
moved on since 1998 and
the challenges these
differences has created

The Past (1998)

A house from 25 years ago
encouraged consideration of

how water usage and life has
changed and how different
challenges and ambitions would

Green Guardianship Future and Climate Inaction/Chaos Future
Two extreme scenarios 25 years in the future — ‘Green Guardianship’ and
‘Climate Inaction/Chaos’ future — to encourage thoughts about how the
world might change, and how this could impact what United Utilities
need to deliver on E.g. Climate Inaction/Chaos future highlighted
potential water disruption due to dry weather events/outages, using

imagery of emergency bottled water in the kitchen.

have been in 1998.

“My Dad took more of an avid interest in the
environmental side, which kind of surprised
me, because | expected [net zero] to be
targeted towards my generation and
opposed to the elder generation”

“I was wondering with my Grandma if
she would have a different opinion
being significantly older, but actually
she also said it’s better to pay more
now rather than leave it till later”

“Having to think back to 1998... Obviously, | was a younger girl
whose parents dealt with the water bill. And then now, I've got my
water bill, and I've got kids. As a mother, | would like to ensure that

going forward, that they’re going to experience the same sort of
quality that I've has all my life and that they’re not going to suffer.”

».

FEEDBACK

Future bill payer, 18-22,
Greater Manchester, Suburban

General Public, Over 40,

General Public, Over 40, Greater Manchester, Suburban Cheshire, Suburban

Phase 3: Synthesis and trianguiai

3.2.9 In phase 3, we collated customer insight on our proposed-teng strategiefrom a number of
engagement projects, this informdtbw we should sequence key investmeirtour longterm plan
We used the customer insight gained to define a seriegiotiples we have used to prioritise and
sequence interventions in our LTDS.

3.2.10 These learnings triangulated alongside other relevant research insights, also taking into account factors

such as deliverability, cost and ridlable2 illustrates how each research piece informed our lbegn
delivery strategy and its component parts, such as water resowEstewater andioresources.

Table2: Longterm delivery strategy research drives impact

Customerpriorities tesearch andong-term synthesis

Ofwat/ CCWcustomer preferences research

Key findings Impact

Highlighted customer priorities over time. Allowed Supports the investment in resilience and asset healtfiugon, leakage
to develop indicative projections of future priorities and environmental protection in our AMP8 plan and enables us to priol
considering how priorities might change in differenthese in the short and lonrterm. Supports our environmental prioritisatio
future scenarios. including naturebased solutions, rainwater management and hybrid an
Environmental issues are likely to be at the forefro partnership workng. The synthesis enabled us to shape our {amm

for customers ovethe longterm. Minimum service ambitions to test further with customers, highlighg further areas of
levels will consistently stay high priority. Leakage ¢ insight for Phase 2.

asset health are also likely to increase in priority o

time as economic and affordability concerns lesse|

WRMP and DWMPeasearch packages

Key findings Impact

Strong endorsement of measures that encourage We used this insight to select the key investments in our-teng

more responsible behaviour at a household level fc plans. These are reflected in the adaptive pathways in our LTDS whe
wastewater. Highest ranked initiatives were water we have used options preferred by customers wherever possible. Wt
efficiency, customer engagement and using less preferred options are required to deliverramambition, we have
technology to control sewers and monitor for sequenced our solutions to focus on optiaustomers prioritised in the
problems. shorter term. This gives us time to explore alternative solutions and r
For solutions that provide water services to technologies before committing to future schemes.

customers, priotised initiatives included leakage,

promoting water efficiency and reusing waters.

Preference scores for our proposed plan was stror

across all household, ndmusehold and future bill

payer segments (at least 63%).
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Bioresourcesesearch

Key findings Impact
Customers were concerned about river water / dza G 2 pfeSeleRce for AAD, and the movements to this being
quality, environment and air quality and identified as low regrets in our scenario analysis, means we plan to

microplastics. They preferred advanced anaerobic increase AAD sludge treatment to reduce operational carbon emissic

digestion and believe we should be investingin  Customers were highly concerned about river water quality, the
established technologies and exploring new environment and air quality. AAD treatment will create a higlality,

technologies simultanealy to keep one eye on the enhanced biosolids product with low microbial contamination and
future. Advance Anaerobic Digestion (AAD) with hi reduce water quality risks.

source was their most preferred treatment option

A ) Customer concern around micro plastics influenced decision making
for us to invest in.

include enhanced sludggereening to reduce rag, grit, plastics and oth
foreign material within biosolids being spread to land in the stiemntn
and explore further options in the loAgrm.

3.3 How stakeholders have shaped our LTDS

3.3.1  We work closely with a range of stakeholder groups throughout the development and delivery of
investment programmes and on day to day operational issues. Stakeholder insight has shaped-our long
term strategy.

Understanding stakeholder ambitions across tinorth West

3.3.2  Many North West groups we work with produce plans and strategies for the short, medium er long
term. Stakeholder priorities and aspirations for the North West have shaped outdomgambitions
and priorities. Analysis of local stakeholdernddor the future identified three themes: the economy,
people, and the environment.

The eonomy

3.3.3  There is a significant focus on economic recovery after the impact of-C8yhlilding an economy
where peoplecan thrive without inequality and reducing timeimber of people facing economic
hardship. Much of this is supported by an increase in connectivity to allow residents more access to
employment opportunities. Infrastructure to support a growing economy is key, both an increase in
transport links, and aimcrease in digital connectivity to support access to remote and hybrid jobs.
Combined, economic ambitions aim to place the North West as a nationally recognised economy.

People

3.3.4  Delivering improvements in qualitf life is a recurring theme across pRrDelivered through
improvements to health, wellbeing and access to employment. Combined with economic ambitions, a
shift towards creating more employment opportunities across the North West will play a key role in
improving socieeconomic conditions, ansupport in reducing inequalities. Underpinning health,
wellbeing and employment is also the ambition to improve education at all levels. This can be both in an
early years setting when focusing on the education of future generations, and also educatien of
current workorce, by creating access to upskilling @mployment opportunities.

The eavironment

3.3.5 The environment is a key priority amongst Local Authorities across the North West, with the shared
ambition of working towards a cleaner and more sussible region. There will be an increased drive
towards sustainable practices and carbon net zero. Different Local Authority plans set out different
approaches to tackle environmental priorities: Greater Manchester Combined Authority (GMCA) identify
priorities in investment in green transport and sustainable housing; Cumbria have identified priorities in
investment in natural resources supporting sustainable energy generation. All North West local
authorities share the ambition of increasing access to gsgetes recognising the intrinsic link
between the natural environment, health and wellbeing.
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3.3.6

3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

Further stakeholder engagement shaped our ambitions

We engaged stakeholders on our letegm ambitions for the future, testing their thoughts on our

proposed futue ambitions, and how these ambitions should be prioritised in PR24 and thedong

We explored stakeholder priorities through a variety of stakeholder engagement events, during which
future priorities for their organisations and sectors were considexgdvell as for the water sector. We

asked attendees to consider the biggest challenges facing the sector today and how these may change
over the next 25 years. Through this engagement with engaged with a range of stakeholders including
local authoritesh Dh Q&> o6dzaAySaasSasz |OFRSYAF |yR NBIdzZ I (32
we identified 18 themes, the five most important challenges highlighted for the North West were:

(1) Supporting household bills;

(2) Resilience to and mitigation of climate change;

(3) Access to funding for investment in the environment;
(4) Engaging with the public to drive actions; and

(5) Resource efficiency.

In addition to this ongoing engagement, we worked with a research and engagement consultant to
create a bespoke digital platform tangage directly with stakeholders to shape and challenge the LTDS.
The digital and online nature of the platform made our engagement accessible to stakeholders across
the whole region, removing barriers to engagement of travel and time. The platform irnchgétual
consultation space to immerse stakeholders, and capabilities such as mapping to allow identification of
place based stakeholder priorities.

Engaging with stakeholders oour longterm strategies

We have engaged extensively with our stakehadd®erunderstand their perspectives on how we should
deliver our water and wastewater services over the keign and we have used this insight to help us
define the longterm vision. Our stakeholder engagement has also enabled us to develop a series of
partnership delivery opportunities and associated pipeline which we will continue to grow and seek to
implement wherever the associated schemes deliver best value.

Engagement shaped our lorgrm plan for wastewater

Throughout the development of DWMP, wagaged with a wide range of stakeholdéosnform our
objectives and shape the selection and sequencing of options in our stridEgyell and Figurel?).

The first stag was to understanél 2 y 3 1t (i S NJvof drg¥nisatiink &cy6ss the North Westd share
initial wastewater ambitionsWe then worked with stakeholderstoddve LJ | aSi4a 2F f 2y 3
objectives and targets in strategic plannirmggp workshops. The workshops were facilitated by
independent consultants, allowing stakeholders to provide honest feekidaollowing the sessions, we
further developedour long-term objectives, taking on board stakeholder feedback. Key changes
included making the pollution planning objective more ambitious, ensuring that catchment offsetting
was explored as part of options developmeand making the flooding planning objectives more
amhitious.

Following stage 2 and 3 engagement (5&gurel2), potential partnership opportunities were mapped
and associated with mitigating specific risks. These wise screened depending on the opportunities
timescales, proximity to UUW assets and the level of detail. This refinéafdished our early
partnership opportunity pipeline which has been further developed for AMPS8.

The final stage of engagement priordeaft DWMP was on the approach to selecting preferred options.

An online survey was used to invite Strategic Planning Group members to feedback on their preferred
approach for selecting preferred options. The survey showed that survey respondents pilefesre

options hierarchy approach. This was also supported by the Your Voice Environmental and Social Capita
{dzo MaANRdzL) 69{/ D0 FtyR gl & dzZf GAYIFIGSt& dzaSR G2 &St
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stakeholders in organisations such as the Environmgancy, Rivers Trust and County Councils helped
to identify the most appropriate approach to selecting preferred options.

Figurell: Scale of engagement activities in developing the DWMP

Over 25 external organisations were 70 stakeholders from 40 organisations
involved in our strategic planning attended our draft consultation
workshops for DWMP workshops

1,166 potential partnership opportunities Over 36 workshops were held to identify
were identified in the workshops potential partnership opportunities

Figurel2timeline of stakeholder engagement in developing the DWMP

October Long term ambitions for the North West

2019 Consultation on long term targets ‘planning objectives’

Jan-Mar Share modelled risk results

2021 Through workshops with strategic partners in each catchment

Spring Identify opportunities for collaboration

2021 e Where do risks identified intersect with risks managed by other partners?

e What local strategies are being developed?

:g;mer O Develop partnership opportunities for plan
::;:Jmn e Share feasible options and endorsement of plan
Draft DWMP published June 2022
June-Sept G .
2022 Draft DWMP Consultation
Autumn i i i
2022 Further Development of the DWMP partnership opportunities pipeline
Winter e Finalisation of the DWMP
2023

Engagement shaped our loAgrm plan for water

3.3.12 Our approach to developingur WRMPBwas also heavily influenced by engagement with our
stakeholders. We set out to conduct a large and varied Estakeholder engagement, and started
these activities much earlier in the planning process than in previous planning rounds to maximise the
benefit of this dialogue and to ensure we were able to take stakeholder feedback fufigayd. For
example, we commenced stakeholder preonsultation process in autumn 2016. By commencing our
research activities earlier, it helped ensure that we were engaging early, engaging widely and using
different or innovative approaches to prioritise the major issues affectiageholders within the North
West when developing the plan.

3.3.13 During our preconsultation, letters and accompanying briefing notes were sent to statutory and non
statutory consultees and all known stakeholders. Around the same time, we also initiated market
engagement activities on potential third party options, including a market engagement event. The
briefing notes were Crystal Mark accredited and focused on the Defra guiding principles and the main
themes of our plan. Ofwat, the Environment Agency anduNdtResources Wales all received a more
detailed methodology statement as required by the planning guidelines; this included cumulated
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feedback from previous discussions on our approach. We then held four events across the region in
combination with our Dought Plan consultation.

3.3.14 Preconsultation is a formal part of the WRMP planning process, however, we have also undertaken a
range of other stakeholder engagement activities including Technical Stakeholder Group events. The
first Technical Stakeholder Gnpevent was held at our offices in March 20Tfis included describing
our approach to plan development and the key themes and influences on the plan. The second half of
the day included two interactive sessions. The first session was on option preferande¢he second on
YSGNR OakYSI &dz2NBa FSaksholisre gaiiffeRest RptionSdnkingsk@allidy us to
derive the ranking presented igurel3. Ths ranking was used in the option selection process for the
WRMP and, in turn, LTDS. A second Technical Stakeholder Group event was held to further explore
stakeholder option preferences and elicit their views on the acceptability of different servids.leve

Figurel3stakeholder ranking of water resources options

Top Ranked Options

Reduce leakage further

Further promote & support water efficiency
Encouraging customers to have a meter

Recycle or re-use water directly

Recycle or re-use water indirectly

Transfer more water within the North West region
Increase the size of existing reservoirs

Store more water in a new reservoir

© % N O 0 A W N~

Transfer water from other regions

[y
o

. Take more water from under the ground

[
[

. Take more water from rivers

-
N

. More frequent temporary use bans (hosepipe bans)

-
w

. More frequent Drought Permits

14. Take sea water via desalination

Bottom Ranked Options

3.4 How we adjusted our plans to meeatustomer andstakeholder
expectations

3.4.1 Ourapproaches to testingre robust andgive usconfidercethat we have obtained meaningful views on
long-term issuedrom customers:

A We haveadjustedour longterm plans to meet customer and stakeholder expectatiorisrming
our longterm ambitions and strategy

A We recognise current affordability pressures ahdrefore have placed even more emphasis on
efficiency, innovation and partnerships to keep shigmm bill increases as low as possjble have
identified significant opportunities for demand reduction and surface water removal

A We recognise rising eneinmental expectations from customers, stakeholders and regulators which
will become even stronger in the future, this has resulted in significant investment in the
environment in AMP8 and the lortgrm and has informed our escalating approach to net zero;

A We have considered intergenerational fairness and the impact of phasing of options on current and
future bill payers, to create stretching but achievable kbegn ambitions; and

A Regional and local plans and priorities have informed our-teng ambitiors ¢ supporting green
growth ambitions, infrastructure transformation and improving health, wellbeing and access to
employment.
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4. Our longterm strategy for water

Key points

A Invest in assets fit for the future©ur longterm plan for water outlines arounds billion of
enhancemengexpenditure over the next 25 years to meet our ambitions for water.

A Safeguarding water resource®ur planaimsto achieve ambitious targets to halve the level of leakage,
reduce norhousehold demand and reduce water use per perper day to 110 litres by 2050. The
reduction in demand for water will contribute to managing supply resilience to climate change and
supports our commitment to reduce greenhouse gas (GHG) emissions.

A Improving water quality:Our plan delivers on our comtment of excellent water quality. Our proposed
long-term investment ensures that drinking water quality will tesilient to challenges, such as climate
change, asset health and potential risks from emerging contaminants and associated new water quality
standardsWe aim to reduce water quality contacts 63% by 2050.

A Supporting national needsDur plan supports national water supply resilience by developing options which
allow us to transfer large volumes of water outsitie region during times ofieedelsewhere in the
country.

A Adapting to the future:We have tested a range of scenarios to ensure that our plan can adapt to future
uncertainty in the face of climate change, population growth and abstraction changes, as well as
understanding the opportuniés offered by innovation and technolagy

A Alow regrets planOur proposed best value plan for water is formed of low regrets solutions which are
flexible in addressing uncertain futures. They enable us to deliver our ambitioroviding broad benefits
to customers in the North West as well as supporting national water resource needs and delivering
environmental improvements.

4.1  An overview of our longterm plan for water

4.1.1 Our adaptive plan for water enables us to deliver our dimbifor the North West under plausible
extremes of climate changeater demand, abstraction reductions, technological development, water
transfers and changing customer and stakeholder expectations.

4.1.2  Our adaptive plan is comprised of a core pathway ofegrets investment and expenditure that keeps
future options open, and alternative pathways containing investments required under more extreme
future scenariosFigurel5 highlights some of the investment and outcomes oare mthway delivers.
Figurel4 shows underwhat circumstances we may need alternative pathways to help deliver our
ambition.

4.1.3 Our alternative pathways are described by clear decision and trigger points which we will proactively
monitor. Alternative pathways may be required at different points imeti For example, we expect an
adverse climate scenario could requae alternative pathwayvithin the next decade.

4.1.4 In many cases, alignment of trigger and decision points with regulatory cycles is important to ensure
efficiency and best value faustomers. For example, a change in supply pipe ownership to aid lead
removal at the beginning of an AMP will allow appropriate funding jprocesses to be put in place.
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Figurel4: Our singular adaptive plan for water, combining our Revised Draft Water Resources Management Plan (WRMP) and Drinking WéditgrRan (DWQP)

2025

Note: decision points and
trigger points not shown as
these may vary in water
resources, drinking water
quality, water environment and
resilience. Decision points and
trigger points are described in
detail in the WQ and WR
adaptive plans.

The expenditure area from
which a trigger is being driven is
highlighted on the pathway:

ARRY  Water resources

@ Drinking water quality
D?‘;; Water environment
g:\ Resilience

CORE PATHWAY

-~
]
-

Core pathway

Transferscenario
Demand scenario
Climate scenario

Technology scenario

Abstraction scenario
(n/a- immaterial impact)

Expectations scenario

2030 2035 2040 2045 2050
UKCP update () UKCP update @@ UKCP update @
anticipated anticipated anticipated

#t ADVERSE (HIGH) DEMAND

Lack of labelling requires other demand options and means PCC target is more difficult to achieve.

() ADVERSE (HIGH) CLIMATE CHANGE

1 b Additional catchment and treatment interventions are neededto preventwater guality deterioration.
Additionalmains renewal in AMP10.

ADVERSE (SLOW) TECHNOLOGY

I-

.Y
AR

Slower meterroll out means additioRalinterventions are needed to reduce leakage and consumption.

() ADVERSE EXPECTATIONS

Changing PFAS requirements and / of expectations for lead replacement necessitate accelerated spend in AMP9.

ALTERNATIVE TRANSFER 1

Additionaltransferinfrastructure in line with WRMP.

ALT TRANSFER 2

For water resources, the core pathway aligns to the WRMP preferred (mostlikely) plan.

BENIGN (FAST) TECHNOLOGY

Faster meterroll out reduces demand but at higher costthan underthe core pathway.

e

) BENIGN (LOW) CLIMATE CHANGE

Water quality deteriorates more slowly, which reduces the needfor enhanced water treatment.

Note: this figure is a representation of our investment pathways based on current available information. The nature and timing of
these pathways will likely change over time as uncertainties are reduced. This will be captured in future iterations or our LTDS.
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Figure1l5A summary of our total enhancememxpenditure andthe outcomes deliveredhrough our longterm

plan forwater
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4.2  Our ambition for water services in the North West

4.2.1  Our ambitiondor our water servicesalign © our company longerm vision, outlined in sectio. They
havebeen developed by working wittustomersand stakeholdersaddressing statutory requirements
and reflecting guidance fromegulators.

4.2.2  Providing great water includes the provisioha reliableand securaevater supply, which is high quality

and supports a healthgaturalenvironment. Our ambitions for water are detailedTiable3, these are
divided inta

A Water supply, reflectinghe Water Resources Management Plan (WRMP);

A Water quality, reflecting the Drinking Water Quality Plan (DWQP); and

A water environment, reflecting activities included in the Water Industry National Environment
ProgrammgWINEP).

Table3: Our ambitions across the water strategy

Ambition Detail

Water supply

Ensure that we have a
resilient water service
now, and in the future {0
2050 and beyond)

This means continuing to provide an excellsetvice under a range of potential futut
scenarios, reflecting customer support for a reduced annual chance of temporary us¢
and drought orders / permits.

AMP8:Through intervention for demand reductiowge aim to reduce the frequency of
temporary ug bans from 1 in 20 years (5 per cent annual chance) to 1 in 40 years (2
cent annual chance) by 2031.

Embrace government
demand management
and leakage policies

We are planning to achieve a 50 per cent reduction in leakage (from a baseline of 2(
reported values) and reduce per capita consumption (PCC) to 110 litres per person j
RFe o0& HnpnX AYy tAYyS 6AGK GKS D2OSNY Y]
activities play a key role in reducing overall demand thus ensuring a sustaingblyg ef
water across the North West.

AMP8:in AMP8 we are investirg replace641km of mainscontributing toa 24 per cent
reduction in leakage from 2®-20. Additionally, investment in customer engagement a
metering will support us to achieve 12%/d per capita consumption.
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Ambition Detail

Support the national Our plans will be agile to future water transfer requirements, while providing a net
effort through water positive impact to the Nortiwest. We aim tgrovide up tol80MI/d depending on
transfers, regional {SBSNY ¢NByd FyR 2F0SNI wSaz2dz2NOSa { 2dzif

planning and the RAPID

gated process AMP8:We plan to deliver three supply side optiomg 2031to enable a 25Ml/d transfer

to Severn Trent Water for theore pathwaytransfer requirementsThe comstruction will
take place over AMPS.

Water quality

Provide services that are  Our fundamental responsibility is to provide a wholesome supplyatér to customers.
resilient to challenges, Therefore we will continually focus on minimising skl delivering 100% complian¢as
such as, climate change, captured in the Compliance Risk Index (CRI)).

asset health and potential
risks from emerging
contaminants

We will use catchment management to protect, stabilise and improve raw water qual
Our longterm ambition is that all our drinking water catchments (surface and
groundwater) have a safeguard zone action plan in the Environment Agency River B|
Management Plan by 2040.

We will take a longerm view to investing in treatment and distribution assdd&cisions
will be guided byur companywide assessment of climatelated risks, appraisal of
system risks (e.g. single points of failure, power loss) and consideration of emerging
concerns such as peand polyfluoroalkyl substances (PFAS).

AMP8:We areinvesting in a second phase of schemes to make drinking water
catchments more resilient to extreme weathemitigating the impact of climate change.
Planning upgrades at five water treatment worksyanaging detdpration in raw water.
Replacing tunnelestions of the Haweswater Aquedugsingle points of failure that
supply 2.5 million people.

Ensurecustomers are By 2050 we aim to reduce water quality contact®Byer cent. This will be delived

confident and trusting of  through:

their drinking water 1 Ourwater quality first approach putting quality at the centre of decision making ar

quality our target that 8Qper cent of maintenance is proactive, recognising that this redu
risk.

1 Arisk based mains flushing and renewal strategy that targetas with high contact
rates and considers water quality, leakage and bursts in the round.

1 Continuing to support and deploy world leading research into the mechanisms a
management of processes affecting the taste, smell and appearance of water,
including organic compounds in reservoirs and discolouration within distribution
systems.

Our longterm ambition is to have a lead free network by 2070 to remove the associa

health risks.

AMP8:We aim to reduce water quality contacts Bg.9per cent from 202%0 2030, and,

subject to enhancement funding, plan to replace up to 30,000 lead pipes during AMHF

Water environment

Protect the environment, To support the natural environment, SWVQNB LI | yYAy 3 F2NJ 171 I
including delivery of our  reduction by 2050 from our borehole sourdesmeet theEnvironmental Destination
WSy @A NRY YSy i targets(equivalent of an overall licence reduction of 40 per cent at these souseesy
RSAGAYL A2y ¢ the Environment Agency

Environment Bstination is a new area of work for WRMP24. It plans for the potential
long-term environmental deterioration risk from our abstraction licences due to climat
change and also looks to identify where environmental improvements can be made.

AMP8:Over the nexfive year period we will carry out 18 investigations to understand
the impacts of our abstraction on the environment and plan for appropriate mitigating
action to take place in AMP9 and beyond.
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Ambition Detail

We will take a Catchment We will continue to influence the management of catchment land to protect and impr
Systems Thinking raw water quality and quantity. We will take a Catchment Systems Thinking (CaST)
approach to protectand  approach which considers what is best for #mevironment, customers and communitieg
enhance the environment by integrating risks and driving multiple natural capital benefits, developing better wa
working through cegovernance, collaboration and partnerships.

AMP8:4,764 hectares of peatland restored through the WINEP

4.2.3

424

425

4.2.6

4.2.7

4.2.8

4.2.9

Challenges and opportunities

The delivery othe water service we provids intrinsically hiked to the natural and human
environments around usl’he pressuresf population growth, climate change and environmental
considerations mean that is nowmore important than ever t@lan how we will manage waténto the
future. With careful planning and an understanding of the unique characteristics of the North Wéest,
can continue to deliver a reliable supplywaiolesomewater for customersn the future, while
protectingand enhancinghe environment.The challenges and uncertaintiestire region are outlined
below.

Water quality

We ownover 45,00thectaresof catchment land, of which 8der centfalls withina designated

landscape and 4per centof our land holding is a Site of Special Scientific Interest (SSSI). Industry
leading catchment managemeahables us to deliver best value for customérsor to catchment work
starting in 2005t one of our water treatment worksaw water colar was forecast to exceed the

design envelope in 201 Reatland restoration slowed this trend ange were able to defetreatment

upgrades to our AMP8 plan. Likewise, due to successful catchment management, the option to enhance
processest our largestreatment works $ now scheduled for AMP9, not AMPG6 as originally forecast.

Catchment interventions create opportunities l@everage external funding to benefit water quality and
the environmentat the same time. Our SCaMP project (2@UA.5) secured £4 iifion in grants for
farmers to manage land better, in AMP6 a share of £15 million through the Moors for the Future
Partnership and, in AMP7, £2.5 million Nature for Climate grant funding to restore peatland.

Our water supply relies predominantly on surfagater sourceswith 93 per centoriginating from rivers

and reservoirs, with the remainder from groundwater. This presents a challenge with euatkty due

to higher concentrations of manganese, which is linked to discoloured water, and lower alkalavity
alkalinity water accelerates the corrosion of metallic water mains, further increasing the risk of
discolouration, and lead service pipes, thereby necessitating a higher dose of phosphate to manage lead
risk

The2025 2 L |/ KA ST L yladidddds2is\N@ sompldngiavdillito inspect and clean every

one of our service reservoirs. This substantial prograiforeded from our base maintenance

allowance confirms current asset condition, enables us to manage compliance risk more effectively, and
putsus in a strong position to meet future challenges.

Climate change will increase the risk of taste and odour issues arising from surface waters. More
frequent periods of warm, sunny and calm conditions promote cyanobacteria activity which, in turn,
produas compounds with a musty taste and sm€langing temperatures will also affect chlorine
demand within thenetwork, and consequentlylosingregimesmay need to be reassessedfuture.

We face thencreased risk of raw water quality issuespecially olour and turbidity from increased
winter rainfall events resulting in land slips, increased surface erosion arofftandthe increased
frequency and severity of moorland fireBhis can result iless stable catchment land due to loss of
vegetation, resulting in higher erosion and sediment loads into reservoirs.

1 Drinking Water Inspectorate. 202Rrinking Water2022 { dzY Yl NB 2F (GKS / KAST LyallSOod2NNa NB LR
Englandhttps://www.dwi.gov.uk/whatwe-do/annuatreport/drinking-water-2022/
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4.2.10

4211

4212

4.2.13

4.2.14

4.2.15

Upland catchment systentan havehighsusceptibilityto high consequence storm events. For instance,
Storm Desmondaused significant daage to the Thirlmere valley catchment2015.This resulted in a
significant deterioration in raw water quality, which exceeded the treatment envelope of the water
treatment works (WTW) and resulted in a net reduction in the resilience of supply toncastoThe net
consequence caused by these types of events is incred®yngpntrast, restored catchments such as
Ennerdale suffered only minor damage in the same events.

Water supply
We forecast that the baseline available wageipply will reduce baround 265Ml/d from 2026 to 2050.
This is driven by:

A The hydrological impacts of climate change (forecasted using ensemble models based on the
UKCP18 projectionsand

A Reduced abstractions to secure sustainable abstraction and our environmental destination.

Our baseline forecast for demarsdiggests only a small increaseross the planning horizon as a
consequence of the benefit of baselifree meter option EMO) - people requesting a meter which

leads to a gradual reduction in unmetered households. This increase in baseline water efficiency offsets
the expected increase in demand due to population change. Notwithstanding, our baseline-supply
demand balance indicatespotential deficit in our Strategic Resource Zone as a result of climate change
and abstraction reduction. This, alongside national policies and targets, is a key driver for demand
reduction outlined in oucore pathway

Outside of supphdemand impactsclimate change is increasing the frequency and severity of extreme
weather. This increases the risk of poor service or supply interruptions due to water infrastructure being
affected by impacts likeoss of power, landslips, ground movememid floodingthat increasesisks to

pipe bridges and pipes near riverbanks.

It is critical that water infrastructures reliable anadtanresistand recover from shocks and stresses to
avoid substantial customer, public health and economic imp&te way to mnage risk at a system
levelis tobuild resiliencghroughredundancy (issues at one asset can be offset by others elsewhere)
andimprovemanagement ofnterdependendes(diverse assets are not exposed to the same
geographical risks such as flooding and do ngeshel on the same components of third party
infrastructure such as electricity substaticios examplg§. However, single points of failure and critical
connectors between systenase a particular challeng&Ve have identified increasing risk against key
agueducts; these are high value and lelifg assets which play a critical role in enabling resilience
aroundthe region. In AMP6 and AMP7 we addressespecific risk associated with th¢allbank Tunnel
on the Haweswater Aqueduct. The broader Haweswater AgoeResilience Programme Direct
Procurement for Customers (HARP DPC) project will progress through AMP8. These increase resilience
for customers and provide critical learning to guide us as we safeguard future supplies.

Our longterm performance forecast

Table4 summarises the performance outcomes we aim to achieve over the period tof&f¥aGotal
expenditure.Table5 outlinesthe performance improvement we aito deliver through our

maintenance programmes (base expenditure), and the performance that will be associated with specific
investment to achieve new levels of service (enhancement expenditure). We need to collaborate with
others to deliver all aspects tfe longterm vision for the North West.
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Table4 Our performance forecasts for water outcomes from total expenditure

Performance forecast

Outcome Units
2024¢25 202%30 2034¢35 203940 2044c45 204950
Water supply  hh:mm:ss per property  00:05:00 00:04:22 00:03:39 00:0300 00:02:10 00:01:30
interruptions per year
Customer contacts Contacts per 10,000 1.08 0.80 0.70 0.60 0.5 0.4
about water population
quality
Biodiversity Biodiversity units 0.00 0.64 6.09 15.48 25.65 35.82
Leakage % reduction for a3 10.8 23.8 323 401 45.8 494
year average from
201920
Per capita % reduction for a3 5.1 9.7 13.7 18.1 22.8 24.7
consumption year average from
201920
Business demand % reduction for a3 25 8.3 10.8 11.7 12.9 141
year average from
201920
Mains repairs Number per 1,000km 106.5 106.4 100.8 96.4 92.9 89.3
Unplanned outage % 2.34 0.41 0.36 0.31 0.26 0.21
Operational Tonnes 127652.27 110970.31 108125.06 105022.98 107590.03
greenhouse gases
(water)

Table5: Our performance forecasts for water outcomes frdmseexpenditure

Outcome Performance forecasts

202930 203435 203940 204445 204950
Water supply hh:mm:ss per property 00:04:55 00:04:50 00:03:56 00:03:27 00:02:58
interruptions per year
Customer contacts Contacts per 10,000 0.93 0.84 0.75 0.66 0.57
about water quality population
Biodiversity Biodiversity units 0 0 0 0 0
Leakage % reduction for a Jear 1.8 2.0 2.0 2.0 2.0
average from 20120
Per apita % reduction for a 3ear 7.4 8.3 8.8 10.0 11.2
consumption average from 20120
Businesslemand % reduction for a ear 4.6 5.3 6.2 7.4 8.6
average from 20120
Mains repairs Number per 1,000km 106.4 102.1 96.4 92.9 89.3
Unplanned outage % 0.41 0.36 0.31 0.26 0.21
Operational Tonnes 134,334.64 135,597.52 137,493.78 139,813.65 1,442,260.40
greenhouse gases
(water)

4.3 Ourcore adaptive @thway to deliver our water ambition

4.3.1  Ourcore mthway for wateris made up ofow regrets investmenaligned to our strategic programmes
(WRMP DWQP, WINEand AMP8 enhancement needsnd tested against the CRSs and our wider
scenarios.

4.3.2  To deliver our ambition, we forecaite need to invesgS5.6 billion over the period from 2025 to 2050.
This investmencomprisesof the following key enhancements

A £19billion in water resources including £0 million on leakage improvements and 23 million on
smart metering. Oucore mthway is the same as our WRMP preferred (most likely) pathway.
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A £2.19billion in dinking water quality including E29billion to remove lead pipes anfi745million
to address raw water deterioration.

A £683million in environmental improvements, includi&g0 million on drinking water protected
areas.

A £742million on enhancing resilience, includifig41 million on aqueduct resilience

4.3.3  Our core @athway for water will allow us to deliver our ambition under mhgure scenarios. Under a
small number of scenarios, we may need to use alternative pathwagslitwer our ambition (see
section4.4).

434 2SQ@S 2LIIAYAASR 2dzNJ LX I y & crosg cuttidyheRdfith for exarSpleindi A 2 v 3
replacemant for quality, leakage benefiaind resilience/asset healthenefit; leakage for demand
reductionandthus environmental benefitand, customer demand management delivering efficiency for
water and wastewater.

Water resources

4.3.5 Ourcore mthway embraces rimnal efforts to reduce leakage by 50 per cembn-household demand
by 15%and household consumption to 110 litres per person per day by 2050 through plans to invest
£782million on metering an enabler for water efficiencyrhecore pathwayincludes inerventions on
leakage and demand reduction such apipe repairs and lining technologies, andter efficiency
measures These interventions will improve the resilience of water supply in a changing climate, protect
the environment by reducingbstraction to sustainable levels, and deliver better-tlaglay service for
customers. The coregphway also supports the need for national water transfers by delivehireg
groundwater suboptions. These subptions introduce additional production capity to the North
West and build the resilience of the system to preparetifmes where water transfers are required.

4.3.6  We undertake extensivesk assessmengption development andppraisakblnd adaptive planning
through ourstatutory WRMP We alsacontribute to the development and delivery of thiegional water
resources fanand wider national water transfer plannirag part of Water Resources West. Both of
these documents, like the LTDS, have a-@mm planning horizon to 2058nd beyond Our WRMRs
designed to meethe 9 y @A NR y Y S y\ater'R&s8uyc€seP@rning Guidel(W¢RP)alongside
addzLJLX SYSy G NB 3IdzA RI yOS | y Rer Defivieryi Srrategiésvi n - DdzA Ry C

4.3.7  Our options deliver a net negative whole life carbon impaa assult of treir demand reduction. The
total greenhouse gas (GHG) emission of our preferred plan over 80 yeaeslisction of 417,688 tC@
(Table 27which will support achievement of our scienlbased targets to reduce our scope 1 and 2
emissions by 4per centand our scope 3 emissions by 25 per cbnt2030 and help achieve our long
term net zero ambition by 2050.

Water quality

4.3.8 TheDWQPis ourlongterm strategy to secure water quality for future generations. The plan is based
dzLI2y (GKS NBIljdZANBYSyGa 27 {KtSrmplanhing guidgndeant indudeN) L y 3
high level ambitions applicable to the whole water supply system from catchinént Odza G 2 Y S NA Q
for the planning period 2025 to 2050 and beyond.

4.3.9  Ourcore pathwayaims todeliver100 per centvater quality compliance, as measured the CRI, while
targeting a 63er cent reduction in customer contacts by 2050 and removal of pgaelvorkfrom the
network by 2070. Our coregphway proposes EA5million investment in catchments and at treatment
works to manage deteriorating raw water quality. It also plans £1.78 biliieestmentto delivera
resilient and wholesome supply, whilg@oring opportunities to phase future spend through condition
and performance assessment. Research shows that complete lead removal, inplirktely owned

2 Environment Agacy. 2023Water resources planning guidelifiersion 12)
3 Ofwat. 2022PR24 and beyond: Final guidance on ergn delivery strategies
4 Drinking Water Inspectorate. 202@uidance Note-ongterm planning for the quality of drinking water supplies
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4.3.10

4311

4.3.12

supply pipes, delivers a significant public health benefit sacote pathway includes fundingp support
customers alongside removing UUW owned communication pipes.

Water environment(WINEP)

We have completed extensive optisdevelopment and testing to identify investments to improve the
water environment.Thesenvestmentsfall under thestatutory WINERand include but are not limited to
schemes to improve biodiversity, network and river monitoring, and investment to further enhance the
quality of treated wastewater

Future planned WINEP schemes are concentrated over the period to 2035 (as ddguires
Environment Agencyhowever they also provide a starting point for longerm thinking. Our WINEP
programme alignstd KS 9y @A NB y Y Sy (i ethoddlSgy Whéclfid turd dddrelges rafevant
aspects of th&sovernment@ 25Year EnvironmerPlan

The detail of our core pathway for water

We will deliveragainst our ambitionby investing in our existing assets (to maintain théon example)
and investing in newsr upgradedassetqto increase capacity/capabilityJ heinvestmentis groupedrn
into base and enhancemeseixpenditure. The enhancement investment associated with our core
pathway for water is presented by enhancement typé&igurel6.

Figure16 Our core pathway of investment to 2050, by expenditure type
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Benefits we will deliver from base

We will make significant progress towards our ldagm ambitions through base expenditure, especially
when the benefits of innovations and improved efficiency are included. Examples of our planned base
expenditure include:

A Targeted, ristbased and effieintinvestment in the health of our assets to deliver value across the
planning horizon to 2050. This includes our plans to be industry leauaraintenanceleading to
fewer asset failures and, in turn, bettperformanceacross water quality complian@nd customer
contacts;

A Mains rehabilitation and renewal to protect service to customers. This covers multiple benefits
including supply interruptions, leakageduction countering the natural rate of rise in leakagad
water quality contactsintervertions will be targeted to deliver overall best value;

A GCAYR FTYR FTAEZ NBLIANRB (G2 LINBGSYyid GKS yI (dzNI €
A Reducing raw water losses to maintain our supplies

A Reducing unplanned outage through proactive maintenance;
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A Ourdevelopment and se of innovativenachine learning and artificial intelligence to facilitate
intervention prior to the occrrence of water quality issues; and

A Our efforts toreduce water qualitycontacts by63 per cent, through a continued focus on a water
quality first culture and planned investments across our system.

4.3.14 Notwithstanding the benefits base expenditure provides, it will be insufficieentibleusto meet all
aspects of our water ambition. Our emhcement expenditure plans are, therefore, vital for delivering
our ambition and new requirements.

Improvements from enhancement
4.3.15 Within ourwater core pathway, our key enhancements are:

A For water resources:

¢ Our programme of demand management activityoatlined in the WRMP. Principal
interventions include smart metering of households on single supplies, mains rehabilitation /
renewal / replacementand free water diciency visits to household3he longerm pathway
includes advanced sensors to identi#gkage and further mains rehaliliion / renewal /
replacement

¢ Developing three groundwater sources (Aughton Park, Woodford and Tytherington) with a
combined capacity of 2®Il/d to support water transfers.

A Forwater quality:

¢ Catchmentinterventionthali £ f 26 Y2NB O02adGfe& IyR OFNb2y A
avoided or deferred bprotecting water quality and availability at sour&¥here the scope of
catchment solutions is exceeded, additional treatment will be needed to offset deteriorating raw
water quality. In combination, owore pathway identifies£895million of expenditure for grey
solutions covering both raw water deterioration and improvements to taste, odour and colour.

¢ This begins in AMP8 with £4nillion investment planed tofor install granulated activated
carbon or advanced oxidation at five sites to treat compounds (such as geosmir\iig) that
give water a musty taste or smell. We will continue to work with our academic colleagues to
understand the origins for the pragttion of taste and odour compoungdsince the exact
environmental conditions and stimuli resulting in their production is poorly understOou.
current modelling forecasts the prevalence of these compounds increasing with climate change;
affecting 17 futher upland source by the end of AMP8 and 23 more in AMP9c@apathway,
built around a central climate projection, keeps pace by extending enhanced treatment to
further water treatment works.

¢ Potential water quality concernsuch ager- and polyfloroalkyl substances (PFA&e alsca
consideration the core pathwayincludes low regret decisions to build resiliermecarrying out
investigations tdncreaseknowledge on how to manage these ris¢e have also included an
allowance for enhanced tréiment solutions in AMPs-22 (we have used granulated activated
carbon as a notionalolution for planning purposes, but will review this as the science develops).
This understandingand other factorssuch as climate change may influence later requiretsen
and trigger a change to an alternative pathwawpg,

¢ Increasinghe pace of lead pipe removal keepus on track for our 2070 ambition. Ocwre
pathwayinvestment for leadF 2 f f 2 AANBITA fS{Qd wSLX I OSYSyida | 00
as demand drvies growth and innovation in the supply chain. They then peak in the 2040s as the
pool of remaining lead pipes shrinks, and the complexity of those remaining incr¥dsedso
recognisehe barriers to lead pipe removal (such as the disruption causeégigeement and
navigating partial customer ownership) ahdveincluded assumptions aroundollaboration
with the supply chain, others in the industry and policy makers to reduce these barriers.
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4.3.16

4.3.17

4.3.18

4.3.19

¢ Enhancing the resilience provided by large diameter trunkngdiighly critical, long life assets

that enable our water system to manage shocks and stresses. We forecast that extreme weather
driven by climate change driven will increase these pressures, in parallel with a growing
population and increasing customexpectations. Oustrategyfollows a systems approach;
understanding assets current and future role in system performance, while embedding proactive
Y2YAG2NAYy3 (2 |adasSaa FaasSaaQ LRGSydArt FyR 1
brought foward, in line with requirements.

A Forwater environment:

¢ Delivering abstraction reductions to protect the environment and achieve our 2050
WSy JANERY YSYy i Wdhave Biddélladyabsiiaktdn/r€ddetions, whiokal 65,000
Ml/year licence reduction b2050 We can deliver these reductions in abstraction as a result of
demand reduction. We have profiled thd Rnown andother potential licence changes over the
planning period and plan site specific investigations to prioritise and refine this programme.

¢ Catchment interventiongncludingWINERenhancemenschemes at Thirlmere, Haweswater,
Bowland, West Pennines, South Pennines, Poaka Beck and Upper Daddesll as improving
raw water quality and availability, these interventions will enhance and restatural
environments in stepwith ST NI Q& [ 2 Ol f trakegids.dzNBE wS 02 GSNE {

AMP8 forms the first five years of our loagrm plan
Our AMP8 plan aligns with the lesggret Core Pathway with activity in three areas:

A Intervening where timely action is nessary;
A Enabling work for alternative pathways; and
A Monitoring risks and opportunities to inform future revisions of our ktegn plan.

We have used extensive option identification and selection processes, alongside engagement and
challenge from regulatorgo ensure that our AMP8 interventions deliver best valuecigstomers and
the environment

Our plans have carefully considered what enhancement interventions are needed in AMP8 to keep
options open and enable alternative pathways. Our Water Transf@rarecement includes prudent
planning activities to be adaptable to alternative pathwasrenhancement proposaland their link

to the longterm plan are summarised ifable6.

For further details on how performance commitments and enhancement cases deliver for customers
seeUUWO5¢ Delivering great service andlJWO08¢ Delivering at efficient.

Our monitoring of risks and opportunities will continue through AMPS8. It includes specified WINEP
investigations into achieving or maintaining Water Framework Directive status at saxface water

sites, and 11 further studies to support our letegm Environmental Destination. There are also

broader uncertainties around drinking water quality and water resources risks (e.g. new contaminants
of concern, climate change etavhich couldirigger a change of pathway. Therefore, we will continue to
maintain an effective risk register and horizon scan for future hazards.

UUW PR24 Business Plan Submission: October 2023




LongTerm Delivery Strategy

Table6 Our AMP8 enhancement cases for water form part of our lelegm adaptive plan

Enhancement

Case

Background

Link to adaptive plan

Justification

Lead Exposure to lead proposes a risk to We aim to have a leadde network by 2070 at the We aim to provide a targeted lead replacement scleem
customers. This enhancement case latest, with opportunities to accelerate if innovation ar t0 support customers who cannot remove their own lee
describes the proposed investment to funding materialise. We will also work with customers PiPe. This work uspartnership workingby collaborating
replace 30,000 lead pipes from the water to encourage and incentivise them to replace their lee With third parties such as Social housing landlords.
main to the compliance point at the first ~ plumbing We have developed a lortgrm adaptive planto account
customer tap in order to reduce this risk. for technological, regulatory or ¢gslative change

uncertainties. We will build resilience to external
challenges such as disruption to the orthophosphate
supply chain. We plan to positively influence industry b
sharing learningsnd influencing policy.

Raw water Raw water deteipration poses a challenge Ourlongterm drinking water quality strategy describes Raw water has deteriorated beyond the designed

quality to the provision of safe and clean drinking an adaptive plan to meet our 2050 ambition to provid¢ capability of the Water Treatment Work (WTW) and

deterioration

water. We propose investment to install
new treatment processes at five water
treatment works to mitigate the effects of
deteriorating raw water quality in the
associatedsource waters.

a service that is 100% compliant with regulatory, qual
and environmental requirements. Our ambition is to
reduce water qualitontacts to fewer than 0.4 contact
per 10,000 customers. Themhancementasemitigates
riskfrom deteriorating raw water quality.

therefore investment outlined by this enhancement cas
isno regrets We have invested in previous AMPs in
catchment measures to defer the investment need. Ou
adaptive plan further ssesses the potential impacts
future scenarios, includingimate change and our
developing understanding of these metabolites that
cause water quality issugés ensure AMP8 is low regrets

Water WINEP

This enhancement case incligle
expenditure required to meefVINEP/NEP
obligations.

Investigations will help us to understand our future
investment needs, reduce uncertainty and prioritise tt
timing of solutions in the context of tHengterm plan.
Our longterm strategy considerdhe likely need for
future WINEP drivers with associated costs built in to
the core pathway. Additionally we have considered th
impact of different scenarios on future WINEP need,
including climate change, demand, technology,
abstraction reductions and chging expectations.

We have built our Water WINEP enhancement case
around the AMP8 WINEP programme, consequently
there is a statutory need for these investments during
AMPS8. In order to ensure this refledtsv regrets
investment we have challenged drigeaind worked with
regulators to prioritise needs. Additionally we have
considered phasing of solutions into AMP 9 as part of (
adaptive plan An adverse climate change scenario ma'
require that we move to an alternative pathway, with a
trigger point in MP9.
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Enhancement Background

Case

Link to adaptive plan

Justification

Vyrnwy The Vyrnwy treated water aqueduct is an  Our longterm strategy sets out our adaptive planto ~ The Vymwy aqueducsia strategic asset, a fundamenta
integral part of the regional supply networt improve our water quality performance significantly ~ Part _Of our supply system, enhancgment expenditure is
Enhancement investment is required in  over the next 25 years. We are aiming thieve a63% equiredto ensure thawater travelling through the
order to complete the final phase of the  reduction inwater quality contacts by 2050his plpel_lne does not deteriorate in quality. Thg completion
Vyrnwy aqueduct relining programme enhancementill play a vital role in achieving this goa °f trl‘_'s work form\jvpart of our Ior;]garr?]_drmklﬂg vlvater 'd
which will improve downstream water Our water quality targets are ambitious and investmei quality strategy. We ant|_0|pate t .att IS WorK, a'ongside

i . . . targeted water network interventions, will significantl
quality for customers through improved is required now to meet both short arldng-term goals.
. . . reduce the number of customeontacts about
compliance with the iron standard and ; . : : .
. . . discolouration as well as improving resilience.
reduced risk of discolouration.

SEMD & NI®  The UK government has introduced secur Our core pathway proposes investment in security an All Water Companiesunder Section 208 of the Water
and resilience legislation to protect resilience through SEMD and MSWe have planned Industry Act 1991 & required to adhere to the general
significant assetdnvestment is required to adaptively to account for uncertainty in future and specific directions of the Secretary of State. Our
meet these obligations. technology advances and demand which would have proposed investment is necessary for compliance with

impact on the level of investment required to meet ou regulation in the interests of national security and
desired level of resilience. mitigating the effects of a civil emergency.

Leakage Thisenhancement case describes our Our longterm strategy involves an adaptive plan to Reducing leakage and overall water demand is critical

proposed investment to deliver targeted
mains renewband network optimisatiorno
reduce leakage.

reduce leakage significantly. We aim to reduce leaka
by 23.8% by 203%r6m 201920 leakage levels using
three-year average leakage). This enhancement case
contribute significantly to this reduction, as well helpir
us achieveour ambition of halving leakadsy 2050

This programme of works also contributes to our
ambition to reduce water supply interruptions by
building resilience during freezbaw events.

securing water resources resilience, as assessed for o
Water Resources Management Plan 2024. We are airr
to deliver the longterm and interim leakage targets set

out in the Environment Improvement Plan 2023.

Investing in targeted mains renewal, instead of increas
RSt AQSNE 2F | OGAQGS €Sk}
alongterm solutionthat will lead to reductions in the
leakage natural rate of rise (NRR) over time. Mains
renewal brings other benefits in terms dsilience(e.qg.
during freezethaw events) and reductions supply
interruptions.Our targetedmodular interventionsan be
scaled upin the future if necessary.
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Enhancement Background

Case

Smart Meters

We are proposing aignificantprogramme
of works to roll out smart (AMI) meters to
existing customers as well as replace
existing meters with new AMI capable
meters.

Link to adaptive plan

Delivery of our smart meter programnig acore aspect
of achievingdngterm targets for demand reduction,
customer engagement and network management.

Justification

In order to work towards Ofwat guidance for companie:
to have full smart meter penetration by 2035 we requirt
investment in smart metemistdlation in AMP 8.
Currently we are projectinmeter penetration @ over
80%by 2037, reaching economically viable maximum
meter penetration levels.

Water We need to help customers use water moi Our demand reduction targets for AMP 8 and beyond Our programme of works builds on the insights from ot
efficiency efficiently which will safeguard our long ~ are stretching and therefore require a significant metering programme and comprises household and-nc
term water supplies, protect our investment. householdwater efficiency visits, as well as the
environment and benefit customers installation of household efficiency devices and flow
through reduced bills. Our longterm ambition is to reduce Water_onsumpton regulators.
by 3% by 2035 and 10% B0S0.0ur adaptive pathways We will achieve this in a targeted way in order to
outline an increase in expenditure under adverse continue totest the benefit of investmenat a local level.
climate and demand scenarios. This investment will triggdsehavioual changevhich will
deliver longterm benefits beyond AMP 8.
Water Transfer  We will continue to progress the North Water transferswill contribute to natonwide water We will work closely witlpartnerssuch as Water
West Transfer (NWT) and Severn to Than resilience within the water resources west draft pfan ~ Resources West (WRW) and Water Resources South |
Transfer (STT) Strategic Resource Option \ye have outlined adaptive pathways for water transfe (WRSE), Severn Trent Water and Thames Water. This
(SROs) under the RAPID gated process. \ gniigns. Alternative transfer needs haaésobeen collaborationserves to strengthen nationwideater
glso |Ioropose t(lﬂellverlnfrastruc;ure 0 incorporated as wider scenias in our water adaptive  resilience, benefiting people and the environment.
cevelop new water sources an engineen plan. We haveidentified low regrets investment in the
modifications to the Vyrnwy system. This . .
. . : S short term to keep options open, th&ipporstransfer
will facilitate water trading and maintain . L S .
I o needs with potential trigger points in the future relatin
supply resilience to customers within the i dt ; d
UUW operating region. o0 increased transfer needs.
HARP To reduce the risk to wateupplies in the  Improvingthe long-term resilience of the HA is a critica We will deliver this work wita Competitively Appointed

long-term, we must improve the resilience
of the continuous supply of potable water
delivered via the Haweswater Aqueduct
(HA), which will be delivered through
Haweswater Aqueduct Resilience
Programme (HARP) under Direct
Procurement for Customers (DPC).

activity in meeting outong-term ambitions, ensuring
we continue to deliver water sufficiency and great wal
quality now and in the future. In particular, the deliver
of HARP will protect water supgsand minimise the
risk of customer contacts about water quality in the
future.

Provider (CAP) (who is responsible for the financing,
design, build and maintenance of the replacement tunr
sectionsland an Independent Technical Advisor (ITA). \
consider this programme to b&o-regrets investmenand
remains relevant under all future planning scenarios of
our adaptive plan

5 https://staticl.squarespace.com/static/5e67889204d86850e1fdcece/t/6374bccabc2d9e543adfc90a/1668594894637/Draft+RegiondlARidh+v
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4.3.20

4.4
4.4.1

4.4.2

443

4.4.4

4.4.5

4.4.6

Developing our Core Pathway by testing against scenarios

Our Core Pathway was developed by testing a wide range of options against the Ofwat Common
Reference Scenarios and our wideenarios

A Our WRMP is accompanied by a Technical Regideciding on Future Optiofehich provides
detailed coverage of this testing; therefore only a brief summary is given below.

A Our DWQP is naequiredto be accompanied by equivalent technigaports so a comprehensive
explanation is included in this section.

Our alternative adaptive pathways for water

Notwithstanding its suitability under a wide range of scenarios, the Water Core Pathway will not deliver
our stretching ambitions in all scenasi. By testing how our plan responds to a range of future scenarios
we have created the alternative pathways of investment showRigurel7 and Figurel8.

We have tested the impact of the following benign and adverse scenarios, and considered what
expenditure is required under each of these scenarios to deliver our ambition

Demand;
Climate change;
Abstraction;
Transfer needs;

Technology; and

o o o Do Do I

Changing expectations.
Adverse scenarios

Adverse (high) demand alternative pathway

Our Core Pathway assumes government action to introduce water labelling itb262%/hich targets
demand rediction through changes in customer behaviour and purchasing choices. This alternative
pathway is triggered fror2028if water labelling is not introduced, or does not have the anticipated
benefit. A series of options are available depending on the scaleafhallenge, includingainwater
harvesting andnetering of households with common supply pipes whichlass economicadptions.

This pathway is less optimal, because our PCC target is not achieved and additional investment is
needed to maintain aesilient supplydemand balancand deliver level of service improvements

In the longterm (end of AMP9 and beyond), even with the expensive interventions described, we would
be unable to meet PCC reduction targets. This highlights the importargmvefnment intervention
through water labelling.

Adverse (high) climate alternative pathway
The high climate change alternative pathway reflects the expected impacts of a high emissions scenario
(a 4 degree world as peepresentative concentration pathwaRCP8.5. Under this adverse scenario:

A Natural catchment systems are affectibter; for example, we forecast auditional 16 reservoirs
will be impacted by geosmin by 2035. This mesatshment and treatment interventionsre
needed sooneto preventadverse impacts on the taste and smell of water. Deteriorating raw water
also reduces treatment capacities so upgradesaaeeleraed to maintain peak production
capacities in line with ouwater resources management plan (WRMP)

6 United Utilities Water. 2023. Technical Repopieciding on future options
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4.4.7

4.4.8

4.4.9

4.4.10

4411

4412

4.4.13

4.4.14

4.4.15

4.4.16

A In2031 the level of serice fortemporary use basreverts to the current average annual chance of
5 per cent (our Core Pathway is designed to improve it tgp2r5cent) and a seconphaseof water
mains renewal istartedsooner in AMP10.

Under this alternative pathway, our artions for water quality compliance and customer trust are met
but the scale of infrastructure adaptation increases pressure on affordability and emissions. Resilience
can be built in through these adaptations, but it is still at risk due to the sevdribhealimate change
impacts.

Adverse (increased) expectations alternative pathway

This pathway reflects a need to deliver better water quality in response to changing customer
expectations, regulatory intervention, new science or a combination of aletfnecognising that they
are interrelated). Examples of triggers include new understanding about drinking water risk3H&¥).
which require enhanced treatment or a change in legislation that accelerates lead pipe removal.

By definition, this pathway p&rms well against compliance and customer trust. It also builds
resilience. Performance against affordability and GHG emissions is mixed because higher requirements
drive more interventions, which carry higher costs and emissions.

Alternative transfer 1(Water Resource§ 2 dzil K 9 I & (iSouih?Easf Sirétegid Kedervoir Option
0{9{whoQUO GNIYyaFSNI a0SyIl NR 2

There is currently uncertainty around the transfer requirements of other compaWeshave regular
engagement with other regional groups as part citéf ResourcedVestto understand changing needs.

As part of the reconciliation process, regional groups agreed on a Core Pathway for water transfers and
two alternative scenarios. In the Cokathway, a 25 MI/d transfer is required by Severn Trent only.
Alternative agreed scenarios include transfers at a variety of vollandsdates by WRSE. Decision

points for these alternative pathways are identified and linked to WRSE requirements aogtsuib

AYLE SYSYy Gl GA2Y LISNR2RAED 1 té&dedisibreon planging pefmisdidd S5 | NA 2
the SESRO.

The outcomes of this pathway match those of the Core Pathway, reflecting the principle that water
transfers should only have a net zero or net positive impact on the source region.

Adverse (slower) techology alternative pathway

The adverse technology pathway envisages meters being installed mrerslowly than our Core

Pathway. 79er centfewer are installed in AMP8 which delays full coverage until 2045. As a result
alternative and more expensive interventions (such as pressure management, rainwater harvesting and
flow regulators) are needed to reduce leakage and consumption.

The pathway des not deliver our longerm PCC target and performs poorly against affordability due to
additional investment requirements.

Benign scenarios

Benign (low) climate alternative pathway

This pathway considers the impacts of a small change in climate wiudral g¢mperatures only
increase by 1°(RCP 2.6)t does not materially affect our water resources plan because statutory
targets to reducelemand and provide water transfec®ntinue to drive our interventions. However, it
does prompt a change in our watquality plan as raw water quality will deteriorate slower which, in
turn, defersthe requirement for enhanced treatment.

This pathway performs well against all outcomes.

Benign (faster) technology alternative pathway
This pathway sees smart meteringlidered faster, and demand for water reducing as a consequence. It
does not affect neaterm low-regret decisions as progress is monitored through AMP8. However it
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4.4.17

4.4.18

4.4.19

4.4.20

removes the need for other interventions later in the planning horizorsome areas (e.tgad
replacement, leak repair) we are seeking transformative change but uncertainty at this stage remains
too high to reflect explicitly in pathways.

The pathway generally performs well. However affordability deteriorates due to the-strontcosts of
accelerated meter installatiofthe guidance for this scenario states that full metering is achieved by
2035, and currently the costs for doing this on households with common supply pipes is expensive and
difficult to deliver)

Benign (low) demand alternate pathway

This pathway assess the impact of compulsory water labelling, accompanied by minimum standards,
being introduced in 202-26. We continue with outow regretdemand interventionsn this scenario

until the benefits of water labelling with mininmu standards are measured and confirmed in the long
term. This allows time to gather evidence and prepares us for @hernativescenarios

The pathway performs well against all outcomes.

Inconsequential alternative pathways
The following pathways do nalrive substantially different decisions nor deliver different outcomes
compared to our Core Pathway;

A Adverse abstractioreductions:
A Benign expectations

A Benign transferand
A

Benign abstractioneductions.
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Figurel7 A summary of our adaptive plan for water resources
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Figurel8 A summary of our adaptive plan for wateguality
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4.5
4.5.1

452

453

45.4

45.5

4.5.6

Opportunities to collaborate

Challengesuchasclimate change andnvironmental resilienceannot be addressed in organisational
silos Collaboration with stakeholders is critical in supporting the delivery of our ambitions. This include
with the Drinking Water Inspectorat&;nvironment Agency, Natal England, Natural Resources Wales,
local councilsnon-governmental organisations such as fR8PB, Rivers Trust and Wildlife Trust, other
abstractors, business usesiad other landbwners.

There are widespread benefits of collaboration includingvdeing more efficiently for customers,
delivering wider benefits such as further social and environmental value, unlocking alternative funding
opportunities. The alignment of funding cycles across strategic planning organisations proves a
challenge in deliering in partnershipandmisalignment of funding cycles makes it difficult for
organisations to make commitments to-fanding and cedelivery of schemedRegulatory support to
incentivise partnerships woulémove some of the barriers, enablipgrtnership schemes to be

delivered with reduced expenditure.

Achieving stretching per capita consumption targets requitggpsrt fromthe government Ourcore
pathway, in line withthe 9 y @A N2 y Y S y\ater'Ra&s8uyc&sdParning Guidel(WéRPG) indudes

policy action to introduce mandatory water labelling by 2026. ¥ thees not happen, our adverse
demandpathway includes additional expenditure over the planning horizonsfset the additional

demand Water quality outcomes will also be achievedre efficiently if supported by policies to aid

the replacement of privately owned lead pipes and to control the use of potential contaminants such as
PFAS and microplastiassource

Additionally, the role of other catchment users is important in pobiteg water quality, particularly in
drinking water protected areas where nitrates, pesticides and other pollutants enter groundwater. We
work closely with the farming communities in these areas and support them to reduce the risk of
pollutants entering ggpundwater.

We will engage with policy makers and industry partners to promote critical steps like mandatory water
efficiency labelling, without which we would not be able to meet kbegn targets for PCC reduction.

We will also work to resolveome of the barriers to lorterm best value (e.g. controlled use of
contaminants such as PFAS, sugppe ownership).

How are we collaborating in AMP8?

We collaborate with partners across the region, and we have introduced pilots ofipéesesl planning

in AMP7 to realis¢he potential to work more closely with stakeholders. These pilots aim to strengthen
partnerships and provide a framework to increase collaboration. They deliveetfestive benefits for
UUW customers, as well as the widgvironmen and community. An alternative to the Wyre
catchment work outlined ifrigurel9 would be to spend £5h/illion on new sources

Figure19Working in partnership in the Wyre catchment

‘ Improved water quality

3{:['1£,$3? : : ‘ Resilient water resc‘urces[>
ngagin -
. . EagINg ‘ Reduced flooding
in partnership with 4
farmers on ‘ Biodiversity
soil health p—y

5
T el
%’ WYRE Rivers TRUST ‘ Carbon storage
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farms

" Environment Agency. 2028/ater resourceplanning guidelingVersion 12)
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4.5.7

45.8

4.6
4.6.1

4.6.2

4.6.3

46.4

4.6.5

4.6.6

By 203Qwe will deliver a second phase of catchment resilience schémiesprove raw water quality
in the longterm by restoring the underlying ecosystems and natural procegstisities include
riparian woodland planting (which buffers pollutants and connects habitats) and a specific river
restoration in the Upper Duddon catchment to reduce erosion and acute raw water quality
deterioration during flashy storm events

Our 202®:2022 WINEP investigations were the latest step in our longstanding work to advance
scientific understanding of catchment systems. They highlighted the complex relationships between
land management and compounds which affect the taste and smell of watered@his away from

some direct catchment interventions in AMP8, which ccwddebeenineffective or inefficient, towards

an ongoing research programme (e.g. working with leading academics at Cardiff University) to inform
longterm catchment planning.

How we will monitor and adapt our plans

For each of ouwater alternative pathways, we havdentified:

A Metrics that will be monitored, how these will be calculated, and the source of the data;
A Triggers to consider a change of pathway, and when we expedtitiger could occur; and
A Decisions that triggers can prompt, and when these decisions are needed.

Our full LTD®onitoring plan in presented in Appendidrigluding an explanation of how the LTDS
monitoring plan is integrated within the UUW corporate nisknagement proces©ur monitoring plan
identifiesa suite of metrics toevaluatewhether we are following an alternative scenario ahd
requirementto move onto an alternative pathway. Theage summarised below.

Monitoring demand

In line with Environrant Agency Water Resources Planning Guidéljriee introduction of mandatory

water labelling is a key trigger in our monitoring plan. Our adverse demand pathway is linked to labelling
not being established by 2626, whilst labelling with minimum standds by that date could enable

the benigndemandpathway.

The introduction of water labelling is an important factor influencing the achievement of our outcome
for per capita consumption. Without the benefit of this intervention, we are unable to achievog
term target of 110 litres per person per day. We also need to begin investment in uneconomical
demand reduction optioa such as rainwater harvestiagia larger scale thapreviouspilot trialsand
metering of hauseholds on common supply pipes. Evéren taken into consideratiorhese are still not
sufficient to meet targets, and only support supplgmand needs.

We will assess the benefits of this, and other interventions, by measuring per capita consumption and
business demand. These are key partereincluded in our annual performance reporting and data
from the roll out of smart meters will enable more frequent and accurate anaWdswill also utilise
control groups to measure effectiveness of demand reduction interventibb&nefits are Iss than
forecast then this could be addressed via our high demand pathway, or the low pathway could be
adopted if expectations are exceeded.

Monitoring technology

The technology alternative pathways are closely related to delivery of our metering progranthes
20252030 period; faster delivery enables the benign pathway whereas delays are linked to the adverse
pathway. Our AMP8 enhancement proposal for smart metering includes a price control deliverable
which will ensure progress is visible and can beked.

8 Environment Agency. 202®vater resources planning guidelifiéersion 12)
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4.6.7

4.6.8

4.6.9
4.6.10

4.6.11

4.6.12

4.6.13

4.6.14

4.6.15

4.6.16

Monitoring climate change

Our decision point for climate change is driven by updated UK climate projection (UKCP) data, 2018, and
a review of international scientific expgations on the most realisticlimate change scenasolf they

conclude thatan adverse scenario (i.e4aC worldoy 2100 RCP8.5isthe mostlikely, then we will

trigger a review othe steps we need to take tadopt theadverse climatalternative pathway.

Similarly, thebenignclimate pathway is linked to reporting a benign climate scenario (i.e. a 1°C world by
2100), thoughhe UN have reportethis is unlikely’.

The timing olUKCReports is irregularso we will also consider other indicators, especially those

relevant to ourservices in the North West. These include yields from catchments, demand for water and
the quality of raw water (colour, compounds affecting taste and smell etc.). Outside o6 diay

business planning, the five yearly cycle of business plans and rgatairces management plans drive
periodic reviews.

Monitoring expectations
This trigger covers a broad spectrum of issues so it is not appropriate to specify a particular metric.

Some issues are well established and managed risks where the acceptalfdiagibility of the controls

could change. A good example is controlling lead risk through dosing phosphate, which is a finite
resource with geopolitical risks to the supply chain. If these risks increase then the balance against cost
and affordability sHts, and the alternative pathway will be considered.

The uncertainty for other issues lies in the underlying science. A relevant example here is the risk from
PFAS chemicals. TBeinking Water InspectoratddW)) have provided precautionary guidance in

adwvance of further international research. As research is completed (and translated into DWI guidance
or regulation) it could highlight additional riskaaking theincreased expectations pathwalesirable

Our assessment of triggering the alternative pathwaly draw on a range of sources, reflecting the
spectrum of issues at play. We will continue to engage with customers to understand their expectations.
We will also cooperate on a national level (e.g. through Water UK) to understand and support
developmerts in policy and regulations.

Monitoring transfer requirements

Water companies and regional groups are following adaptive planning processes and detailing their
future needs for water transfer. As the source region for Wath West Transfer Strategic Resce

Option (NWT SRQWe are in regular contact through regional groups vpititential recipients of

transfers andare regularly updated on future needs; therefore our monitoring is continuous. The NWT
SRO is a flexible and scalable transfer option, kvinicludes a wide range of support options of varying
lead times. Our adaptive plan trigger points are therefore based on the size of the transfer need and the
lead time of the option required. &ision points align to WRMdhd regional plan cycles emsue

national consistency

Other factors

It is important to recognise that this monitoring plan is not exhaustive; other factors will also be
considered as we review and revise our strategies. These include assumptions that do not align to
particular scenads or pathways, yet influence and enable our plans.

We will maintain our business as usual monitoring of the-endnd water system, including raw water
quality and quantity, the efficacy of our treatment processes, water quality and leakage in the ketwor
YR OdzaG2YSNBEQ NBIdANBYSyda FTNRBY (KS 20SNIff &
statutory, customer or regulatory requirements.

Our plans use partnership working and collaboration extensively becacae bemore efficient,

9 https://news.un.org/en/story/2022/10/1129912
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delivers best value andnlocks outcomes that could not be achieved in isolation. Prior experience gives
us confidence that this will be effective but we recognise the dependency on both regional and national
partners.We alsorely on regulatorsupporingwell justified and efficient business cases which align

with legislative and customer requirements.

4.6.17 Every option has both opportunitgnd risk For examplegranulated activated carbon is a well
established additional treatment technology. Looking to the futitrenay play a role in managing
emerging concerns such as PFAS. Howeweharizon scanning indicates that national capacity for
regenerating granukad activated carbon could be an issinefuture. There are aditional concerns
arising as GAC regenexatiis an energy intensive process, leading to high greenhouse gas emissions
We are leading national research with UKWIR to determine the risk associated with insufficient national
regeneration capacityWe will keep each option under review to assegether it still represents best
value, and be alert for alternatives which could perform better.

Table7 Monitoring plan for water

Current
expected
trigger date

Current
expected
decision date

Decision Threshofd

Trigger threshadl

Pathway Monitoring
name metric

Adverse Regulatory A Water labellingis 2026 Readiness of schemes 2028
(high) decision / not introduced Invest inadditional
demand Per Capita_ A Water labelling demand reduction_options
Consumption does not deliver anticipad .(ramw.ater harvesting,
70 MI/d benefit by 2050 installing meters on
(combined benefit across al common supply pipesp
water resource zones meet supplydemand
needs and reduce
consumption as much as
possible. We are unable t
meet longterm PCC
targets in this scenario.
Readiness of schemes 2030
Revert temporary use
bans annual likelihootb
2.5%
Benign(low) Per Capita  Water labelling with 2030 As per decision threshold As per
demand Consumption minimum standards is decision
introduced and delivers date
anticipated 146 Ml/d
benefit by 2050 (combined
benefit across all water
resource zones)
Adverse Numberof Metering programme 2028 Approval of enhancement 2030
(slower) smart meters delayed or ineffective casesinvest inadditional
technology installed demand reduction options

(rainwater harvesting,
installing meters on
common supply pipes)

UUW PR24 Business Plan Submission: October 2023




LongTerm Delivery Strategy

Pathway
name

Monitoring
metric

Decision Threshofd

Current
expected
decision date

Trigger threshadl

Current
expected
trigger date

Benign Numberof Metering programme 2028 As per decision threshold 2030
(faster) smart meters €xceeds expectations no requirement for a
technology  installed Metering commonrsupplies second phase of water
becomes cost effective mains renewal in the
Strategic Resource Zone
Adverse IPCC climate 4°C warming forecastby 2030 As per decision threshold As per
(high) change 2100 Revert temporary use decision
climate projection Raw water quality (e.g. 2028 bansannual likelihoodo  date
Raw water colour, taste & smell) 2.5%
quality frequentlyexceeds design Approval of enhancement 2030
envelopes at treatment cases: Accelerate
works investment to offset faster
deterioration in raw water
quality
Benign (low) IPCC climate 1°C warming forecastby 2028 As per decision threshold As per
climate change 2100 No change in investment decision
projection Raw water quality (e.g. for water resources date
Raw water  colour, taste & smejlrarely Decelerate investment in
colour exceeds design envelopes i line with a slower
treatment works deterioration in raw water
quality
Adverse Customer DWI introduce more 2028 Approval of enhancement 2030
(increased) €ngagement  stringent requirements than cases: Accelerate
expectation Regulatory current guidance for PFAS investment in enhanced
S and pO'le treatment
direction Legislation introduced to 2032 Approval of enhancement 2035
Global best expedite lead pipe remoyal cases: Increase lead pipe
practice (e.g. change of ownership) remove_lls (by, on average,
8000 pipes per year)
Alternative  Water Monitoring shows selection 2034 Approval of enhancement 2035
transferl ~ Resources 2 F Wh2 { 9{ wh ! cases: Develop new
South East sources to be ready for
Regional Plar 2042
monitoring
Alternative ~ Water Water Resources South Ea: 2044 Approval of enhancement 2045
transfer 2 Resources identify that they are on a cases: Develop new
SouthEast w| A3K 5S8SYI yR!¢ sources to be ready for
Regional Plar 2050
monitoring
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5. QOur longterm strategy for wastewater

Key points

A A transformational investment for the futureOur longterm plan for wastewater outlines3®.3 billion of
totex expenditure over the next 25 yeamrgetingbold ambitions for drainage and wastewater treatment.
Reducing storm overflow spills is a prio@ityd weaim todeliver against the timelines of tHéovernments
Storm Overflow Discharge Reduction Plan (SODRP).

A Protecting customers from sewer floodindy 2050, our plan aims to further reduce internal flooding by
50 per cent and external flooding 80 per cent. It alsdargetsimprovementsto the resilience of our
network, for example by reducing sewer collapses

A Protecting the water environmentBy 2050, our plan aims to further reduce pollution incident88per
cent. We will continue to protect angkstore catchments, rivers and coasts throughout the North West,
including action by 2030 to improuel, 728 hectares of Sites of Special Scientific Interest (SSSB&tian
of river. Additionally we are investing to improve and maintain the status elff&h watersat 34 storm
overflowsandat 35 storm overflows fobathing waters. Our approach sets out our ambitions to unlock
wider environmental outcomes, while meeting our statutory obligations.

A Embracing latest innovationWe will use technology anghata solutions to further enhance our system
operation, expanding our dynamic network management apprdagiroactively identify operational
issues and optimise performanamjnimisng sewer flooding and pollution at lower cost and greenhouse
gas (GHG) eissions.

A An adaptive plan that will remain fit for the futureWe have tested a range of scenarios and pathways to
ensure that our plan can adapt to future uncertainty in the face of climate change, population growth and
environmental changes, as well asderstanding the opportunities offered by innovation and technology.
The pathways associated with these scenarios are described in sBction

A In summary ourcore pathwayoffers a flexible, low regrets and best value solution, which provides
significant environmental improvements and benefits to customers in the North West with more resilient
wastewater services.

5.1 An overview of our longterm plan for wastewater

5.1.1  Our adaptie plan forwastewater enables us to deliver our ambition for the North West under pldesib
extremes of climate changdemand technological developmerdnd changing expectations.

5.1.2  Our adaptive plan is comprised of a core pathway of low regrets investamehéxpenditure that keeps
future options open, and alternative pathways containing investments required under more extreme
future scenariosFigure20 highlights somef the investment and outcomes our core pathway delivers.
Figure21 shows under what circumstances we may need alternative pathways to help daliver o
ambition. Our alternative pathways are described by clear decision and trigger points which we will
proactively monitor. Alternative pathways may be required at different points in time. In many cases,
alignment of trigger and decision points with regary cycles is important to ensure efficiency and best
value for customers.

The benefits delivered by our Core Pathway

5.1.3  Ourlongterm plan forwastewater includes 3.3 billion of investment between 2025 and 2050. A
significant proportion of this spend28.0 billion, is associated with delivering the step charnige
requirements for storm overflows, driven by i@ SNY YSy 1 aQ { 462N)Y h@OSNFf 24
Plan (SODRP). B8.billion is associatedith solutions for flooding pollution and collapses @htified
through our Drainage and Wastewater Management Plan (DWE&2) billion of norroverflowsWINEP
spendbased on current expectations about future driveasd 867 million demonstrateghe scale of
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offsetting forgreenhouse gas emissigrgiven thesize of the enhancement programme and associated
emissions.

5.1.4  The plannednvestmentin our core pathwaylelivers a range of outcomes by 2050, these are
summarised irFigure20 and further detailed in sectiof.2 This investment aims to deliver across all of
our ambitions, for example removing or storing enough rainwater to reduce overall annual spills by
29,000 by 2030. By 2050, ozore pathway delivers &0 per centreduction on internal sewer flooding,

a 30 per cent reduction on external sewer flooding from 2025 baselines and delivers resilient services,
reducing sewer collapses bg.4 per cent.

5.1.5  Our action on storm overflows aims to provide improvements and beswfitoss the 25 yeaisf our
longterm plan meetinglongii SNY 'y R AYyUGSNRY GFNBSGa .#&the 2dzi A\
environment, our ambition is to deliver improvements to Sites of Special Scientific Interest (SSSIs) across
almost11,728hectares, improve&86km of rivers and deliver 33 per cent reduction in pollution
incidents, intuding no serious pollutions.

Figure20: A summary of our totex expenditure and outcomes delivered through our leagn plan for
wastewater

Benefits through WINEP

Benefits delivered 2025-2030 through
the WINEP

Benefits through our
wastewater long term plan

. Reduction in incidents from 2025
Improvements to Sites Length

of Special Scientific of rivers jg

¢ Internal ‘ External
Interest (SSSIs) | improved flooding flooding
cﬁ}) 386km m £30.3 bn 50% 30%

11,728ha
Totex
Ir;:;:l”afct\’hngon mehacting on 2025-2050 Pollution incidents Sewer collapses
shellfish waters athing waters _{ 0, )
34 o 35 R 66% 33% <% 13% =

£20.0bn

Storm overflows meeting targets

AT 100%

Reduced average activation frequency
Less than 20 spills per year

@ storm overflows @ Wastewater @) Wastewater @ Greenhouse gas Resilience Other WINEP
network treatment emission reduction (including
monitoring and
investigations)

5.1.6  Figure2loutlines our adaptive plan for wastewater. Caare adaptivepathway aims to deliver under
the benign and adverse scenarios, and keeps options open for the future, as demonstrated. There are
challenges in meeting greenhouse gas (GHG) emission targets and delivering a plan that is affordable,
this is driven by the sigficant scale of our statutory WINEP programme to deliver againss@eRP

5.1.7  Our adaptive plan for wastewater identifiecere pathway of expenditure to 2050 along with a number
of decision and trigger points, which indicate where an alternative pathofi@xpenditure may be
needed to meet our ambitions under changing external factors. The diagram also includes an indication
of how challenging it will be to meet each outcome under the different scenarios, demonstrated by the
WNBRXZ | Y0 SNJI I yDie tatheB&i¢ 6f the'dtaNdpr$ dNd@rflow requirements for
wastewater, affordability and GHG emissions are challenging to achieve under every scenario.
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Figure21 Our adaptive plan for wastewater
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The core pathway aligns to the DWMP preferred plan.

Note: this figure is a representation of our
investment pathways based on current
available information. The nature and timing
of these pathways will likely change over
time as uncertainties are reduced. This will
be captured in future iterations or our LTDS.

More benign future
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change that will be revisited in the next iteration to our LTDS.
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5.2 Our ambition for wastewater services in the North West

5.2.1  Ourwastewater ambitiong) align to our visionsection2) and have been developed bygagingvith
customers, stakeholders and regulators. They address statutory requirements and guidelimgs and
beyond tomeet the preferences of customerghere there are choices

5.2.2  We supply wastewateservices to over 7.3 million people across the North West of England. We own
and operate over 500 wastewater treatment works and 78,000km of sewers, all of which help us to
manage 1,300 million litres of wastewater, which is collected every day.

5.2.3  We haveiivested heavily over the last three decades acrosgeélgéon to dramatically improve the
services we deliver to customers and to protect the environment of the North West. This has included
significant improvements to bathing waters, protected habitats aivers.

5.2.4  We have pioneered catchment work (known as Catchment Systems Thinking (CaST)) to deliver better
value outcomes and are at the leading edge of developing partnership and market solutions to
catchment level problems.

Table8:; Our ambitions for wastewater
Ambition Detail ‘

We will provide excellent We aim to deliver significant investment to ensure no overflow spills more than te

wastewater services, reducing  times on average, eachyearby 2058 dzf t @ YSSdiAy3 GKS D2

our impact on the environment. Overflow Discharge Reduction Plan targets, timescales and priorities including tk
elimination ofenvironmental harm by 2035.

We will continue to deliver our wastewater services to meet permits and legislatic
which are becoming increasingly more stringent in order to protect the environmg

AMP8:We are targeting 26.8 per cent reduction in spillsing AMP8, as part of a 6(
per cent reduction over the decade to 2030 through a combination of green,
traditional and hybrid solutions. Our successful Advanced WINEP proposes £25(
million of investment to progress towards overflow spill reductions tigtosainwater
management (including through partnerships).

With significant and welcome regulator support, through accelerated and transitic
investment, we have started early on projects across £1.5 billion of our AMP8
programme, bringing forwar@200 milion of investment into AMP7 for overflows
and nutrient neutrality.

We have seen good progress in AMP7 from our Better Rivers Better North West
programme and we plan to continue this in AMP8. This will combine with our use
shortterm mitigation to reduce spills earlier and ahead of the permanent WINEP
solutions. In addion to spills the programme will monitor and investigate emergin(
challenges.

Our plan sets out interventions that are-line with our Core Pathway to achieve
longterm Environment Act targets for an 80% reduction in phosphorus by 2038.

We will protect restore and We are dedicated to protecting and enhancing the region we serve. This include:

improve the natural environment dedicated action to maintain the status of our bathing waters. Our plan targets

of the North West through our  reduced impcts from 34 storm overflows on shellfish waters and 25 storm overflg

actions. impacting bathing waters across the North West maintaining their quality offsettir
the challenges of climate change.

Our longterm plan aims to achieve a 33.3 per cent reduction maltpollution
incidents by 2050.

We will use CaST in the longer term as we will increasingly focus on root cause
solutions with partners, to focus on wider catchment risks around flooding and w;
quality and the use of naturbased solutions.
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AMP8:We fdan to manage and reduce the risk of pollution incidents and drive to
optimise how we manage our dependency on the environment. Building on our
sector leading performance, with no serious pollution incidents in three of the las
four years, we aim to contue that stretching performance. A key enabler for
reducing pollution is our cutting edge Dynamic Network Management capability.
AMPS8 plan builds on our DNM capability to connect our system to the wider
catchment. Our pilot in Windermere, supported &ypespoke performance
O2YYAlYSyidiz FTyYyR O2yliAydzAiy3a gAGK (KS
catchment benefits for customer and environmental improvements.

Our CaSambitions for restoring the natural environment in AMP8 include improvi
11,728 hectares of SSSI and 386 km of river.

We will drive better rainwater
management to reduce demand
on the sewerage system.

We will sustainably reduce the
risk of sewer floodig in the
North West.

We aim to achieve the benchmark upper quartile performance on flooding, reduc
the risk of internal sewer flooding incidents to 1.43 per 10,000 customers by 205!
We aim to reduce external sewer flooding incidents to 10.90 per 1G;06tbmers by
2050.

We aim to reduce sewer flooding caused by hydraulic overload of the sewer by
removing rainwater entering our combined sewers.

We plan to reduce sewer flooding caused by factors other than hydraulic flooding
(FOC) through controlling thentrollable, such as customer engagement on what
not to flush and dynamic network management to remotely monitor and identify
issues with the system.

AMP8:0ur PR24 rainwater management enhancement case proposes investmel
rainwater management to redze the risk of hydraulic sewer flooding. Our DNM
capability will also be rolled out further to help reduce flooding.

We will enhance the resilience of
our wastewater service.

We will utilise technology and data solutions to enhance our system operation,
including making optimal use of capacity to deliver service.

We plan to regularly monitor and assess external risks such as flooding of asset:
erosion and act when required to maintain resilience.

Technology will be harnessed to assess the condif@ewer systems and support
efficient repair/replacement to reduce the risk of sewer collapses.

For example, our plan aims to reduce sewer collapses by 13.4 per cent by 2050
through better proactive targeting of interventions and mains renewal.

AMP8:We will invest to enhance services will deliver improved resilience through
activity such as securing appropriate levels of asset resistance, reliability, redunc
and response and recovery capabilities that are efficient and agile to current and
anticipatedrisks and service expectations.

We will sustainably reduce our
greenhouse gas emissions.

We have produced an ambitious and adaptive strategy to achieve net zero in scc
1, 2 and 3 greenhouse gas emissions by 2050. We are building on a strong reco
emissions reduction and disclosures, including the successful reduction in scope
2 emissions by more than 70 per cent since 2010, achieved through a focus on
renewable electricity. We are now moving beyond the most commercially attracti
options andhave expanded to all areas of our emissions. We are working toward:
six carbon pledges on areas of immediate priority, which include the first
independently verified scienegased targets (SBTSs) in the sector.

We are minimising large emissions growetlessures through efficiency, innovation
and collaboration. Our AMP8 business plan has around 40 per cent fewer emiss;
than it would have; greatly reducing the emissions impact of extending assets an
services to meet latest treatment standards and getive growing population.
Further collaboration is central to our plan, including working with customers to u
less, and with policy makers in striving for frameworks that value carbon and sup
sustainable outcomes in the round.
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AMP8:In AMP8 we are mucing operational emissions and creating wider benefits
By applying the GHG intervention hierarchy we have optimisedeftesttive and
technically feasible emissions reduction activities. Critical to maintaining a seienc
based trajectory, we proposefdl41 million net zero enhancement programme for
wastewater to deliver immediate reductions in AMP8 and enable more than 2 mil
tonnes of emissions benefits by 2050. We have prioritised low regrets, strong val
projects that deliver complementary benesfifor water quality, water resource, cost
efficiency, nature, and public health from improved air quality and recreation. To
ensure bold progress in wastewater emissions, our net zero enhancement
programme includes cutting edge proposals that would helptlse standard for
effective monitoring and management of process emissions, as well as tackling ¢
priorities such as green fleet.

525

5.2.6

5.2.7

5.2.8

Challenges and opportunities

The unique climate, landscape and infrastructure of the North Westgntssignificant clllenges to
wastewater management:

A The average annual urban surface water runoff in the North West is 40 per cent higher than the
average for England and Wales, meaning more water enters the sewer network;

A 54 per cent of public sewers in the North West acenbined (wastewater and surface water),
compared to industry average 88 per cent. Combined sewers are highly responsive to rainfall and
have less hydraulic capacity during storms, increasing the risk of sewer flooding;

A There are over 2,000 storoverflows in the North West, which operate more frequently as a result
of our combined sewer systems and higlieban rainfall that will require significant investment to
improve performance;

A There are significant physical alterations of watercoursesjqaarly in theSouth of the region as a
result of industrialisation, with the most significant being the transformation of the once natural
river system draining Greater Manchester into the Manchester Ship @dmeth drives high levels of
investment to &hieve water quality standargs

A The North West has an agriculture sector dominated by livestock farmvitigh contributes to high
nutrient loading in catchmentthat require more effort to maintain the water quality

A The North West has a significant nber of protected habitats including many rivers, particularly in
Cumbria, which are designated as Special Areas of Conser(@A@s), and require high levels of
protection;

A UUW owns 45,000 hectares of catchment land, of which 84 per cent falls witleisignated
landscape and 41 per cent of our land holding is a SSSI, which create opportunities to improve the
nature and performance of our catchments and a challenge in protecting and restoring SSSIs; and

A The region has an extensive coast with 29 desigmh&athing waters, 4 of which are inland bathing
waters and have excellent bathing water quality, and 26 designsttetifish waterswhich require
additional, stringent sindards of wastewater treatment.

Evolving pressures from climate change, populagomwth and increasing environmental expectations
for wastewater services mean that we need to make significant investment in the-ghortand into
the future.

Our ambitions for wastewater support our broader purpaserovide great water for a stronger,
greener and healthier North Wedh addition to continuing to deliver excellent wastewater services to
customers and support a step change improvement in the health of the natural environment.

Interconnectivity between different drainage systems is présn many areas across the North West,
resulting in a multitude of interconnected issues for all drainage and land owners. Working
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collaboratively is key in identifying integrated solutions and ways of working across organisations which
supportthedeli NB 2F &a@aiSYmMogARS o0SySTAaidao

5.2.9  The North West covers an extensive geography, which means there are a large and diverse group of
stakeholders, with shared responsibilities such as:

A Rainwater drains often directly or indirectly from field, roads and pavedsarga the combined
sewer system;

A Storm overflows in combined systems can, in heavy rainfall, discharge to rivers; and
A Recycled water from wastewater treatment works is safely returned to lakes, rivers and the sea.

5.2.10 As well as the sewer system, other adids taking place across a catchment can have both positive and
negative impacts on the environment. For example:

A Land management practices in farming and agriculture influence water quality as a result of diffuse
pollution of nutrients and water quantitgs a result of soil management and roff;

A Planning authorities and developers influence the amount of rainwater entering sewer systems and
rivers; and

A Land management and planning activities can support rainfall attenuation through the delivery of
better land management, sustainable drainage systems and natural flood management approaches.

5.2.11 In addition, there is a direct impact of customer action on the performance of the systhrough
F gl NBySaa lo2dzi GKSAN Wgl (S Nm&Lphyddigdifigant@leliny R W4 K
meeting current and future challenges.

5.2.12 Strong partnerships and collaboration between organisations are required to déivduture vision

we aspire to Core stakeholders include the Environment Agency, Natural EnglahdaNResources
Wales, local councils, Rivers Trusts, Wildlife Trusts, commuyitidsother lancowners.

Our longterm performance targets

5.2.13 Table9 summarises the pgormance targets we aim to achieve over the period to 2050. It indicates the
performance improvement we expect to deliver through our maintenance programmes (base
expenditure), and the performance that is associated with specific investment to achievievels of
service (enhancement expenditur8ablel0 describes the performance we aim to deliver through base
expenditure alone.

Table9: Ou performance targets for wastewater outcomes from total expenditure

EEEE Performancetarget

2024¢25 2029¢30 203435 203%40 204445 204950
LYUSNyFt a&oSNy e 1.96 1.65 1.49 1.43 1.43
incidents per 10,000 properties
External seweF { 2 2QA Y 3| g o 13.65 10.89 10.87 10.93 10.90
incidents per 10,000 properties
Biodiversity 0 0.64 6.09 15.48 25.65 35.82
¢20GFf LI2f f dzii A2 16.03 12.02 1163 11.63 11.63 10.70
Serious pollution incidents 0 0 0 0 0 0
Bathing water quality 61.8 63.0% 63.0% 63.0% 64.1% 66.4%
WAGSNI g1 (SNJI |j dz - 0.2125 0.7635 0.8874 0.8874 0.8874
{G2N)Y 2 Q08&Fe 2 6 29.21 19.60 17.17 13.10 10.90 8.50
number of spills
Sewer collapsesper 1000km 13.07 12.41 12.14 11.86 11.59 11.32
sewer
Operational greenhouse gases - 291257.86 | 329636.57 | 352945.99 | 363686.56 | 370482.75
(wastewater)ctonnes of C@e
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Tablel0: Our performance targets for wastewater outcomes from base expenditure

. -

° 2029¢30 203435 203%40 204445 204950
LYUSNy It aGidciends 1.99 1.88 1.88 1.88 1.88
per 10,000 properties
SEUSNYylIt agosSN 13.72 11.14 11.14 11.14 11.14
incidents per 10,000 properties
Biodiversity 0.00 0.00 0.00 0.00 0.00
c201 f LI2f f dzii A 2 y 12.02 11.63 11.63 11.63 10.70
Serious pollution incidents 0 0 0 0 0
Bathing water quality N/A N/A N/A N/A N/A
RAOSNI 61 GSNJ |j dzl f N/A N/A N/A N/A N/A

A . 29.26
{ 02 NY 2 gaedge 2 0 a 29.26 29.26 29.26 29.26
number of spills
S I 1000k 12.41

ewer collapses per m 12.14 11.86 11.59 11.32
sewer
Operational greenhouse gases 287727.94 282209.06 281517.17 288664.12 291495.21
(wastewater)ctonnes of Cge

5.2.14 Base expenditure will allow us to make significant progress towards the delivery ofastewater
ambition. Examples of our planned base expenditure include:

A Investment in DNM to continue oymollution and floodingperformanceimprovements;

A Improvements ¢ external sewer flooding performancand

A Resilienceéhroughreduce risk of sewer collapses

5.2.15

While we are driving significabenefitsfrom base expenditureTable9 also illustrates thisvill be

insufficient to allowus to meet all aspects of our wastewatenhition. To balance this need for

investment with customer preferences and affordability constrsji weexpect ourAMP8enhancement

expenditure to focus on:

A Investment to meet new statutory requirements outlined in tAdNEP

A Investment in rainwater rmnagemento reduce flood risk; and

A Investment in supply and demand schemes to increase the capHaityr wastewater treatment
works (WwTWSs) to accommodate growth.

5.3

Our core adaptive pathway to deliver our wastewater ambition

53.1

Our longterm strategy for wastewater acknowledges the extensive planning we already do in
developing future plans e.g. througha DWMP and the WINEP:

A DWMP:we undertake extensive option development, testing and adaptive planning through the
development of the plan. The DWMP, has a loergn planning horizon to 2050. Our DWMP aligns
G2 21 G4SN ! YQa R2 0dzY Sy lctiowsf DraidibeasdddstdvateF 2 NJ (G KS L.
alylF3asSySyd ttlyaQT FyR

A WINEPwe have completed extensive option development and testing to identify investments to
improve the environment under the WINEP. Future planned WINEP schemes are concentrated over
the period to D35 (as required by the Environment Agency), however, they also provide a starting
point for longerterm thinking cf. our Advanced WINEP proposal to commence in AMP8 the work on
catchment components of future WINEP overflow schemes. Our WINEP progrargnsetalthe
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53.2

5.3.3

534

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

OYPANRYYSyil ! 3Sy0eQa 2Lb9t aStkK2R2f2383X gKAOK
32 @S NY Y §gatiEdvronment Plan.

A Storm overflows: our AMP8 enhancement programme is targeting spill reductions at 437 storm
overflows. It is anticipata to deliver over 600,000 #iof new storage capacity, an increase in
treatment capacity at 37 WwWVs, and implementation of over D/&ustainable drainage solutions
(SuDs). This plan is the first phase of our longer term storm overflow reduction plan tbtg me
I32OSNYYSyiQa ySé {h5wt ®

Addressing thelwallenges identified in sectidh 2requires an ambitious and holistic approach, utilising
new technology, regulatoryeform, partnerships, innovation and natural solutions alongside building
new systems and capacity.

To develop our longerm plan for wastewater we have considereder 65,000 different options, with a
particular focus on adaptive solutions, better surfacagter management and optimisation of our assets.
The range of interventions identified are those which have the potential to mitigate agha&ing

term risks identified during the risk identification stages of the DWMP process.

The longtermplansed 2 dzi + LI GKgl & YR RANBOUGUAZY 2F (NI O
objectives. It must, however, be continually reviewed as part of an adaptive approach given the levels of

uncertainty regarding factors outside of management control such as climateyetend policy
changes.

The longterm plan considers a range of components:

(1) Wastewater treatment; activities that are mandated by legislation or are required to
maintain comgiance with discharge permits;

(2) Storm overflows; investment associated with meieg the targets withinthéd 2 S NY Y Sy (i |
SODRP;

(3) Ourlongterm ambitions for rivers in the North West, to:
a. make sureour operations progressively reduce impact to river health
b. be open and transparent abowur performance and plans
c. make rivers beautifusupporting others to improve and care for theand
d. create more opportunities for everyone to enjoy rivers and waterwaysl

(4) Service prformance improvementg 2 LJ0 A YA & SR 2 dziepixlalivéaspcts ofthi€ S v :
plan e.g. toreduceinternal flooding

We tested a range of approaches and scenarios and this has allowed us to understand the best set of
activities at a regional level for meeting tlangterm planning objectivesThe two main approaches

that were explored are the lowest whole life cost dpekt value. Following testing with stakeholders,

the best value approach was usedhieen used to identifghe best set of options to meet planning
objectives

Our ore adaptive @mthwayis focusedonthé NI & ¢ KSNB 6S KI @S 3INBddi Sad
approach being taken for those areasgoéater uncertainty, which are inherently higher risk.

In total, we forecast £30.3 billion of investment to ensure we can achieve the performance outcomes
set out inTable10 between 2@5 and 2050. This includes circa#2@ f t A2y (2 YSSi GKS
SODRP targets.

Ourwastewatercore pathway includes low regret investments for AMP8 to drive our forecast
performance outomes under a range of scenarios and uncertainties.

A Over AMPS8 we plan to deliver £212 million of wider environmental outcomes (assessed using the
OYPANRYYSylG ! 3SyOeqQa YSGK2R2f238 F2NJ 0KS 2Lb9
enhancement caseg:or this period, we also plan to:
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Improve 11,728 hectares of SSSls;

Restore 4,764 hectares of peatland to improve water quality

Address & barriers to fish passage and two risks of eel entrainment;

Improve 36discharges from septic tanks to delivaacondary treatment for the first time; and

Deliver mprovements to address nutriegnrichment in 219km of river designated as SACs,
thereby supporting their recovery to favourable status.

5.3.10 Our wastewater core g@hway aims for all shoierm requirements ® be met (this includes 2030
flooding targets, 2030 pollution targets, significant progress on storm overflows and WINEP statutory
obligations). It also targets in the shdagrm (to 2030) the deliver our performance outcomdalle9)
within the scenarios considered in our adaptive plan.

5.3.11 The core pthway targets delivery of our longéerm performance outcomes efficiently under the
benign common reference scenarios (CRSs) and benign wider scenarios (seesséftioour
alternative pathways for wastewater). Key pieces of enhancemergrkifure within the wastewater
core pathway beyond AMP8 are as follows:

A £16.3 billion of investment to reduce the frequency of overflow operations;

A £294 million on investmerih sustainable drainage systems (SuDS) to reduce the amount of
rainwater entering sewer systems at peak times, supporting the capacity of the system;

A £940 million on improvements to treatment works to meet statutory drivers outlined in the WINEP;

A £419 milion on DNM, further enhancing our pollution performance through the use of remote
monitoring and artificial intelligence; and

A £1.13 billion for future wastewater suppband demand to ensure WwTW compliance.

5.3.12 Future options are kept opein ourcore adaptive pathway to ensure we can respond to future changes
in scenarios, suchs switching to an alternative pathwé&y manage an adverse scenario. This includes
options such as strategic investigations. These are locations where we may need a radical change to
achieve our ambitions. For example, the Irwell catchment is a wet catchment and has a long winter
drain down which means that groundwater can impact on water quality in summer. The investigations
will allow us to understand the nature of the problem andoamle could work in partnership with to
address the risk.

The detalil of our core pathway for wastewater

5.3.13 Theenhancemenexpenditure in ouwastewater core pthway is summarised iRigure22 by AMP and
by broad expenditure grouping. Full details are providedata tableL Sl
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Figure22 Wastewater core pathway: summary of enhancement expenditure by type
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Benefits we will deliver from base

5.3.14 Wewill make significant progress towards our lelgm ambitions through base expenditure, especially
when the benefits of innovations and improved efficiency are included. Examples of our planned base
expenditure include a programme delivering continuingdyral improvements in performance, focused
on avoiding maintenance/operational failures. This includes activities such as:

A w2kKliG y2Gd G2 FtdzaKU FyR 4adz2L) G64KS o60ft2014 Odzai
FSEs regarding appropriate FOG alsp practices;

A Targeted planned cleaning and sewer serviceability programmes; and
A Ongoing maintenance costs for DNM monitors and platform and proactive interceptor trap removal.

5.3.15 Our base programme is therefore focused on ‘controlling the controllabieuigh avoidance of
flooding and other causes (FOC) flooding, i.e. flooding that is caused by operational issues such as
blockages, tree roots, sewer collapses or mechanical failures.

5.3.16 Our core flooding strategy comprises of three complementary programrhe®ik. In addition to our
base programme the remaining are covered by separate enhancement cases within our business plan
submission, namely:

A A 'reducing risk of sewer flooding forgperties' enhancement programme; and
A A rainwater management enhancememiogramme

5.3.17 Extensive sewer network modelling was undertaken to develop our DWMP and WINEP programmes. We
have extensive model coverage and our modelling approach follows industry code of practise which is
accepted and specified by the Environment Agenay @lows us to identify where new additional
capacity is needed to meet new design performance requirements. This means that additional operating
or maintenance expenditure to meet existing obligations are not included in the proposed enhancement
investmeni & FT2NJ HAHPTHAPAD

5.3.18 Given that the baseline for our modelling ensures that maintenance requirements are excluded, this
provides confidence that the need for enhancement expenditure is certain, incremental and is driven by
the new performance standamdBS I[j dzZA NBR NI 6 KSNJ GKIFy aGR2dztS 02dzyi
be met through base cost allowances

AMP8 forms the first five years of our loagrm plan
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5.3.19

5.3.20

53.21

5.3.22

5.3.23

5.3.24

Our AMP8 enhancement expendityfecuseson:
A Investment to meet new statutory requirementsitined in theWINEP
A Investment in rainwater rmnagemento reduce flood risk; and

A Investment in supply and demand schemes to increase the capacity of our wastewater treatment
works (WwTWSs) to accommodate growth.

Our Core Pathway for wastewater targetsvloegrets solutions and prioritises investment in the short
term where there is a current known need, i.e. all forecasts are verified by operational data.
Consequently the earliest point for the diversion to an alternative pathway is AMP9.

As part of our MP8 Rainwater Management enhancement case, we need to invest in surface water
management measures across the North West to deliver the first steps in egygaé@lan for

sustainable drainagé&.his is needed, critically, to increase the resilience of @mstewater network
infrastructure to the excess rainfall that will drain through our networks as a result of drivers such as
climate change and urban creep. A key benefitnainaging rainwater at source is that it contributes to
achieving multiple strategiobjectives. We will be boosting biodiversity in our uplands and balancing
surface water disconnections downstream througdtural flood management. In our urban areas we
will be contributing in part to reducing the risk of the capacity of the system mingeded that

disrupts public areas, rivers and customers.

Our core pathway tests against RBBEHn our sewe network models, a result of national modelling
capabilities for wastewater network, and uses plaased populatia growth for demand forecasting
The key tigger points for deviating from this scena&ie like tobe alterations in future permitat
wastewater treatment work, or more stringent flooding prevention targets.

Our core pathway includes capacity to meet forecast demand across draneg® as well as specific
assessment of short to mediuterm significant growth areas (e.g. garden villages) and their impact on
both wastewater networks and treatment. Assessments of changes in demand at a catchment scale had
a negligible effect on treatent solution type. Our decision point for demand is consequently driven by
legislative changes, which could have a more significant impact on investment needs to meet outcomes.
¢KS F2PSNYyYSyd Wttty F2NJ 2 (S N®EnghdXdward heasutesd S NJ 2 d
end the saleof wet wipes containing plastic andlling out standardised sustainable dragieasystems in

new developments. Additionally, a review of the Flood and Water Management Act is considering
F'YSYRYSyGa (2 SEHQ WARNMKIIOS 26I102YN) 62 GKS aSséSNW
Our Core Pathway includes the rollout of smart sewer network management aligned to our Dynamic
Network Management (DNM) approach in AMR8.part of this, we plan to further optimise the

operation of our wastewater network:his will include expanding our monitoring and control

capabilities to enable smarter management of our network through increased modelling knowledge.
System management will address the legacy of combined sewerage systems through better
management and opation of the network we operate. This is optimising through both DNM and

reducing the amount of rainwater we manage in the combined system. This will allow us to increase
operationalcapacity by running our wastewater network with more efficiency, ingasé and respond

more quickly tooverflow spillshrough better network knowledge and reduce pollution incidents
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Tablel1 Our enhancement cases for wastewater

Enhancement Case Background

Link to adaptive plan

Justification for AMP8 expenditure

Storm overflows The frequency that storm overflows discharge is a
growing concern for the industry. This has led to moi
stringent environmental and/or spill frequency
requirements as outlined in The Water Environment
(Water Framework Directive) Regulations 2017, The
Bathing Water Regulations 2013 and the Environme

Act2021

This enhancement case covers expenditure requirec
meet the needs of these requirements in the short
term, as well as set the foundation for further
discharge reduction under a range of future scenaric

Our longterm adaptive plan describes oupproach to meeting our lornterm
ambitions on storm overflows under a range of scenarios. Our enhancement ce
puts us on track towards olongterm target of reducing storm overflow spills to
fewer than 10 spills per overflow by 2050.

We have made usef @hasing and adaptive planning to ensure we meet statutor
requirements in a way that balances costs across AMPs and prioritises delivery
least low- or no-regret measures first. Where there is uncertainty we are propos
investigations ahead of acticso subsequent investment can be best value. We ¢
proposing drainage area catchment investigations, the outcome of these
investigations will ensure that the most appropriate solutions for the drainage a
are planned to achieve the Environment Actgeis

Enhancement expenditure on overflow reductions therefore represent a signific
proportion of the expenditure within our core pathway. Under a high impact
climate scenario we would expect a more detrimental impact from rainwater,
requiring further nvestment beyond that in AMP 8, as described in our wastewa
adaptive plan we are not yet able to test the impacts of UKCP18 on storm over
as these require time series data, this is something we plan to update in the ne
round of DWMP.

Storm oveflows are a significant challenge for UU. Under all plausible future scenarios, significant capital
investment is required to reduce spill frequency throughout the next 25 years. The scale of transition require
driven by a range of factors includingetextent of the existing combined sewer system, the high levels of rain
Ay 188 dzNbBFy FNBFas FyR GKS L122N) a2Af LISNYSEFOACL A
meet both 2050 and interim targets.

We have proposed investmein innovative hybrid solutions in AMP8 in order to drive forward improvements i
spill performance. We are actively seeking partnerships to help spread costs across responsible and/or ben
parties and our Advanced WINEP will enable us to wotk regulators barriers to delivering rainwater
management solutions required as part of toeg-term adaptive plans

While the proposed plan takes us beyond the Defra trajectory targets of 14 per cent of overflows improved ¢
per cent of high prioritpverflows, the programme is appropriate in the context of the overall targets we need
meet. As we move through the 25 year programme we anticipate the unit cost per spill reduction is going to
increase as we tackle these overflows on large and contplek sewers which will require multi AMP
programmes to resolve. We therefore envisage future AMPs will contain less overflows but still require simil.
levels of expenditure to AMP8. We will be using AMP8 to plan for some of this major investment

The prgramme aims to invest in best value and least regret actions with a focus on driving rainwater manag
interventions which will reduce or eliminate the future requirement of investing in grey storage to meet the
government targets.

Rainwater By delivering rainwater management, we will reduce Managing rinwater at source contributes to achieving our letegm targets in Our proposed investment is in catchment and natbesed solutions; a proposed shift from traditional grey

Management the amount of rainwater entering our combined sewe biodiversity and sewer flooding. We are at high risk of deteriorating sewer flood storage solutions to SuDS. We have identified opportunities to deliver this through partnership working.
network through sustainable attenuation and performance due increased intense rainfall under climate change.
disconnection. This will provide resilience against the |n order to meet outong-term sewer fooding target of fewer than 1.43 sewer Investment is required ne to ensure longerm functionality and resilience to the growing impacts of climate
forecast increased risk of sewer flooding as a ttesiul  flooding events per 10,000 connections by 2050, we require phased investmen change, and to mitigate the risk of more significant future investment. A delay in investment will result in the
more frequent and intense rainfall, primarily driven b over the next 25 years. deterioration of flooding performance despite investmehtaugh base expenditure due to the increased
climate change. hydraulic riskhe region is facing.
This enhancement case proposes a shift from This investment is aimed at protecting against the risk of future performance  Investing in rainwater management now mitigates increased future reactive maintenance, which could incur
traditional grey storage solutions, towards bigeeen  geterioration due to climate changd@he scale of the operational change and tote cost for UUW in AMP9 and beyond. The implementation of SuB@nage the increased surface water enterir
infrastructure in the form of Sustainable Drainage  inyestment necessary to fundamentally reconfigure our network and control our network is a naegret investment that allows us to plan adaptively and take a precautionary approach to
Systems (SuDS). rainwater at source means that rainwater management investment must be managing future risk in the face of a future uncertainty.

staggered across multiple AMPs, with benefits being realisétkitong-term.

Flooding The North West has 40 per cent higher than the Our longterm adaptive plan describes our approach to meet our sewer flooding This programme of works will complement our rainwater management enhancement case in order to delivel
average rainfall urban and the highest proportion of targets in thelongterm and short term. We aim to reduce internal sewer floodin¢ step change in network performance required to meet our ambitions.
legacy combined sewers in the industry. Therefore v to 1.65 incients per 10,000 connections by 2035 and 1.43 incidents per 10,000
face an e[evatgd seV\ierAfIc')oding'risk.'Sewer flooding connections by 2050. As well & preventing future deterioration in performance, we must mitigate existing sewer flooding issues an
LINsaSyiua RSl adl dgAy3 oddy improve our performance. Our proposed investment will expand our network of sensors in order to facilitate
and mental health. Significant investment is required oyr core pathway proposes significant investment in greyline-green proactive service. This will improve our perfance at the system level in the long and short term. Improved
to mitigate this risk. infrastructure to reduce sewer flooding, with increased expenditure indner sensor coverage on the network will also improve our innovative Dynamic Network Management capabilitie:

term under the adverse climate scenario due to increased intense rainfall. trial solutions to reduce future hydraulic flood risk.
Flow and EDM The Environment Agency are varying our Protecting theenvironment is a key driver of our lostigrm Wastewater strategy. = We have phased our investment in monitoring to allowdaradaptive approach in which further interventions a

Environmental Permits to drive forward improvemen
in our service levels in order to protect the
environment.

This enhancement case describes our proposed
investment in river water quality monitoring.

Continuous river water quality monitoring contributes to our River Water Quality
target of an 80% reduction in phosphorous by 2038.

carried out at the most appropriate time.
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Enhancement Case Background

Link to adaptive plan

Justification for AMP8 expenditure

Coastal and River
Erosion

UUW is situated in an operating region that is
especially susceptible to coastal and river erosion.
Climate change projectionsdicate that the North
West will experience more frequent and intense
winter storms, storms that can be expected to
accelerate the rate of erosion of the land supporting
our critical infrastructure.

Understanding and building resilience to erosion rigiitical in delivering our
long-term ambition to reduce water supply interruptions, sewer collapses and
pollution incidents. Understanding and mitigating risks of coastal and river eros
is therefore a significant component of our water and wastewatagiterm
strategy.

Due to the scale of the risk that coastal and river erosion imposes, AMP 8 investment is necessary to enhar
resilience of our asset base. Understanding and building resilience to erosion risk is critical in delivering-our
term ambitions in our water and wastewater services. Consequently we will phase our work, prioritising
investigations sites with the highest risk in AMP8 to inform future intervention needs. By better understandin
erosion risk profile, we can ensure thaterventions are scheduled appropriately as part of a kergn adaptive
plan. As erosion rates are uncertain in the context of climate change we must complete preparatory work to
enable quick adaptation to change in future price control periods.

First Tme Sewerage Section 101A Water Industry Act 1991 requires us tc
provide sewerage to first time applicants where the
application meets the criteria. Investment in first time
sewerage will protect and improve the environment

and amenity value in the firsime sewerage areas.

In our core pathway, we forecast a flat profile of expenditure across future AMF
we deliver smalmedium scale first time sewerage schemes from applications th
meet criteria set out in legislation, as and when received.

Theproposed investment is sensitive to the Ofwat Demand CRS and our Chan
Expectations wider scenario.

In the North West we estimate there are approximately 64,700 properties on private septic tanks who are eli
to enquire or submit an application fdirst time sewerage at any time. We have a statutory obligation to asses
applications and provide sewerage where applications meet the criteria. The location and need for the servi
outside of the company control. However, to mitigate this risk wgage with stakeholders to understand where
there may be upcoming applications.

Supply and Demand Resident population in United Utilities operational
area the North West is growing. We have an obligati
under the Water Industry Act (1991) to ensure that
new developments are effectively drained and the
resultant wastewater is treated to the required
standard to ensure there is no deterioration in

environmental impact or customer service.

In order to meet our longerm wastewater targets under a growing paation
investment in wastewater treatment is required.

Discharge permit compliance is statutory and we plan to achieve compliance at
all of ourlong-term delivery strategy period.

In order to determine the extent to which future investment is neddo increase our treatment capacity we mu:
assess the risk of growth in the region.

We have developed alternative adaptive pathways in order to assess and amend our plans if growth forecas
change within the AMP. We are monitoring demand which mageri@ different pathway of investment. This
investment is focused on pilot developments with the view to scale in the future, but the plan also at the nety
system level in the area in line with our systems thinking approach.

Wastewater Reservoirs Under the Reservoir Act 1975 we have a duty to
inspect and maintain reservoir structures. We have
identified 10 legacy sludge sites (with multiple sludgt
lagoons) for further investigation and remediation to

ensure compliance under the Act.

Compliance wh the Reservoir Act protects people and the Environment. Sludge
lagoons pose a risk to public and environmental safety which are both importar
drivers of our bioresources strategy.

The reservoir act is statutory so investment in monitoring, site surnaymn plans and any structural
improvements and remediation is necessary both for our compliance and for the safety of customers and th
environment.

In order to meet Water Framework Directive
standards, investment is needed to complete the
schemes as agreed through Green Recovery to
improve the water quality in the rivers Irwell, Mersey
and the Manchester Ship Canal.

Green Recovery

Our Wastewater strategy outlinesrigterm targets to improve river water quality
by reducing phosphorous levels by 80 per cent by 2038. Our core pathway proj
investment in AMP 8 to set the foundation to meet these targets, with increasec
future investment forecasted under adverse cite and demand scenarios.

Necessary improvements water quality in the Ship Canal will be realised through partnership working such ¢
through the Mersey Rivers Trust and Manchester Ship Canal Partnership Forum. Our collaboration with
stakeholders focusesn innovativelong-term multi beneficial environmental improvements.

The accelerated completion of our green recovery schemes will result in an earlier improvement to the Rivel
which the longterm strategy for the Manchester Ship Canal will bujdmiin an adaptive way.

Power Resilience This enhancement case describes investment requir
to address the threat of a regional or national power
interruption to some of our most critical sites. To
enable United Utilities to help to provide continuity o
service and reduce the risks associated from of a

supply side power loss.

Our longterm strategy outlines the ambitions of minimising service disruptions t
customers and protecting the environment. To realise these ambitions we neec
most critical assts to be supported by a reliable baag source of power. This
solution will deliver resilience now and in the future, accounting for climate char
in both a benign and extreme future. With wetter winters and more extreme
weather predicted, the likelihad of power disruptions and their impacts is
heightened, with the increasing frequency and severity of storms and flood risk
most critical assets would have an extra layer of protection through the provisic
a backup power supply.

To help to managand reduce the risk that power interruptions pose, enhancement expenditure is now being
sought to provide an improved level of resilience in response to the changing risk landscape. We propose te
interventions to our most critical sites, which cotile scaled up in the future in an adaptive way. Investment in
generator power will help to provide continuity of service at our critical sites in the event of a significant-supy
side power interruption, to bridge the gap to grid power being restored.

DPC Final Effluent
programmes

This enhancement case describes investment to
prepare Manchester Ship Canal (BOD) programme {
direct procurement for customers (DPC) delivery wit|
the overall aim to meet stricter environmental permit
requirements in AMPS8.

Qur longterm strategy describes our adaptive plan to meet our ambitions out to
2050. We aim to improve river water quality by reducing phosphorous by 80 pe
cent by 2038. To contribute to this ambition, we have developed an adaptive pl
for managing wateqguality in the Manchester Ship Canal.

The canal experiences a range of impacts from our operational discharges and third party industrial dischar

Preparatory work outlined in this enhancement case will allow us to better understand the challersgesipo
these discharges and allow us to plan adaptively to deliver water quality improvements within the upper Riw
Mersey.
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5.4
5.4.1

54.2

Our dternative adaptive mthwaysfor wastewater

Our wastewater core pathway meets statutory requirements and, where there are choices, is resilient to
the key future uncertainties we are likely to face. As such, the component solutions of our core adaptive
pathway are low regret and we have high confide in the need for this investment.

To deliver our forecast performance outcomes under specific, more extreme future scenarios, however,
we would need to invest in different solutions. As these solutions are only needed under a single or
small number oBcenarios, they are higher regret. We have presented these higher regret solutions as
alternative pathways which we would only propose to switch to if the need became clear.

Alternative adaptive pathway performance under scenario testing

5.4.3

Tablel2 demonstraesthe short and longerm outcomes achieved under each scenario testbdse
are described in further detail below.

Table12: Confidence irshort and longterm outcomesbeingachieved under each scenario tested

Shortterm outcomes Longterm outcomes

Scenario

Benign (all)

Internal External Storm Internal External Storm

Pollution Collapses

Pollution Collapses overflows flooding flooding

flooding flooding overflows

Climate
change
adverse

Changing
expectations
adverse

Demand
adverse

544

545

5.4.6

Benign (low) climate change

This pathway is based on low climate change impadherbaseline riskdentified in DWMP. Our

network models use R8P as a common assumption for 2050, within this scenario we have assumed
risk stabilises from 2030 onwards aligned to the trajectory presented for RCIR&0esult in the

benign scenario islass hydraulic flooding risk tham equivalent model with an R8B and a shift in

focus to maximise investment to reduce flooding other causes, this flood mechanism generally results
from blockages and collapses in the sewer netw@dénsequentlythe range of options required to

mitigate the baseline risk are less expensive thasther, more adversecenarios. fie key tigger point

for deviating from this this scenario would be the rate of hydraulic flooding risk increase over time.

Adverse (ligh) climate change

Our decision point for climate change is driven by updated UK climate projection (UKCP) data, 2018, and
a review of international scientific expectations on the most realistic low climate change scenario. Under
the high climate change scenarige assess the impact of UKCP18 would be a more detrimental impact

on rainfall, driving further investment need in both sewer flooding and overflows, making these

ambitions more challenging to meet at an affordable cost.

Our adverse pathway is centred biKCP09 RCP8.5 testing as standangastewaternetwork and
wastewater treatment workgrogrammewhich isbuilt into the Core Pathway.
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5.4.7

5.4.8

549

5.4.10

54.11

5.4.12

5.4.13

5.4.14

5.4.15

5.4.16

5.4.17

5.4.18

Our adverse pathway includes additional investment to improve the resilience of our infrastructure to
flood risk.

Adverse figh)demand

Population growth and changes in business and industry directly impact the volume of wastewater we
are required to treat. Our enhancement expenditure must increase our capacity to keep up with growth
and development in the region both in tlsewer network and capacity at the wastewater treatment
works.

Network capacity has been assessed using population uplifts and has taken into account a number of
WKAIK NARA1Q TFdzidaNE RS@St2LySyida GKFG KI @S 0SSy
Wastewater treatment capacity has been assessed by using potential variations on flow. For example, to
understand the potential impact of a-80 per cent growth on flow.

A key option is to manage the timing of the growth, rather than the size, for ebeaim@areas that have
potentially new significant growth, such as garden villagemther aspect of demand which we have
considered is the impact of network solutions wastewater treatment works. Our storm overflows
programmeincludes a combination ofimwater management and storagevhere rainwater
YFEYyF3SYSyld ySSR (2 SyadaNBE R2yQi t2aS GKS Of S| y2
where storage very dilute flows which were previously spilling to river will now be stored and teturn

the wastewater treatment worksextending the period of peak flows and delivering dilwtestewater

which could impact on solution design

Our core pathway assumes no changes in legislation and no new large growth areas. In the adverse
demand pathway, & consider the impact of further significant strategic growth (e.g. garden villages

and significant new trade effluent). This results in additional spend in later AMPs which will be reviewed
through our business as usual processes to manage growth aridgtraevelopment.

Adverse (slow) and énign (fast) echnology

There are many technological trends that we monitor and are continually evaludiagise

information sources such as literature, industry forums, research centre relationships, and dissussio
with partners, subject matter experts and academia. These sources have helpkdge our

technology scenario.

The faster(benign)technology scenario assumes a new wastewater approach by 2040 including
monitoring and advanced forecasting of localiseaface water rainfall and related pollution/

wastewater stresses, including intelligent sewer technology, enabling rapid response and preventative
action. The new approach would also include automatic monitoring and enhanced sampling of
environmental wate quality. The faster technology scenario also assumes full open access to datasets
across water companies and other utilities

A key option selected in our plan is a wider role out of our DNM strategy, which was highlighted as a key
initiative in the bugiess plan submission for investment cycle 282025. This uses machine learning

and artificial intelligence across the sewer network to enable proactive targeting and performance
improvements; something which would not have been possible just ten yeprs

64 strategicallysignificant catchmentare scheduled to have DNM technology installed by the end of
AMP8, with many already complete and online. Through optimisation we have modelled our
expenditure on the remaining four AMPs in our DWMP. The pratifan of DNM is to continue into
AMP12.

Our adverse technology scenario considers the impact of a slower rollout than forecasted, which slows
the realisation of pollution ambitions and sewer flooding.

In a benign scenario, low carbon concrete becomesuitiigs and as cost effective as traditional
concrete. This benefits our GHG emissions ambitions and reduces the challenges associated with
delivering against this ambition.
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5.4.19

5.5
5.5.1

Adverseexpectations

This scenario deliveegdditional investment related to firdstme sewerage for wastewater. Whilst we
anticipate there are likely to be further changes in legislation and public expectations around treatment
standards these are largely unknown would be difficult to monitor, consequently these do not feature in
our genario testing. We will continue to monitor such changes through drivers for change analysis and
support industry research into potential emerging contaminants for example through the chemicals
investigation programme.

Opportunities to collaborate

In orde to address the complex environmental challenges faced, and deliver best value for customers,
we are taking a leading role in driving resilience across the North &elsbeyond that through our

current capabilitiesThis is a vital part of delivering tme ambition to deliver wider environmental
outcomes while meeting our statutory obligations. As part of this approaeh are:

A Piloting placebased planningintegrating the management of risks and issues around water and
the environment in a way thasirelevant and sensitive to each place. This requires deep
engagement with key partners and is being developed first in the Upper Mersey, Eden and Wyre
catchments Through AMP7 we have been working with key partners, the Environment Agency and
Greater Manbester Combined Authority to form a strategic partnership. With them we have
developed an integrated water management plan for the city region which is endorsed by the city
mayor and published to be accessible to all through the combined authority wébgitee aim of
GKA&E Aa (2 F20dza 2y | f watercicle]dhiry together BridBdic plasl) a |
across sectors to drive holistic water management, enhance water quality, reduce flooding and
increase biodiversity. Further details of the integrated water management plan are available in
UUW35 Environmental Strajg supplementary document section 3.4.

A Developing innovative finance models to engage markets and realise external fundniging the
development of new financial mechanisms through our role as a founding member of the Wyre
Natural Flood Management (NFI@pmmunity Interest company Board, as well as supporting the
development of Eden catchment market governance;

A Leading cross industry innovation projects to fully unlock Ca®€:have led collaboration across
water companies to make a successful bid to @fevat Innovation fund for the CaST monitoring
Cooperative (circa £7 million), which aitosfind cost effective ways of increasing intelligence on
catchment health. Throughout this project we will be able to share learning with other water
companies andHhird party organisations to evolve our approach to monitoring and responding to
catchment issues;

A Driving the move to naturebased solutions to protect future servicdnvesting in natural and
hybrid infrastructure to protect water resources and improve water qualityenable the delivery
of Environment Act 2021 targets by 20&@ developed a successtitivanced WINEP propodat
Rainwater Management which will urdk earlier, innovative investment and partnerships on
rainwater management and storm overflows. It will focus on unlocking rainwater management
solutions in catchment areas where storm overflows need to be improved in order to meet SODRP
targets aftercomp SG A2y 2F (GKS laty 2Lb9t®d ¢KAA& LINEINI
Wi SIFad NBINBGIQ OGA2yas gAGK | F20dza 2y RNR DA
or eliminate the future requirement of investing in grey storage to meet theegoment targets.

A Using a natural capital approach to align activity across the North Wexintinuing to develop a
regional natural capital account for the North West for use with stakeholders to drive collaboration

11 https://democracy.greatermanchester

ca.gov.uk/doaments/s27343/10A%20Integrated%20Water%20Management%20Plan.pdf
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and better outcomes for nature. Embedmt of a natural capital assessment methodology to
enhance the environment, while delivering outcome delivery incentive (ODI) outperformance; and

A Aligning with the DWMPAssessing whether future risks and opportunities identified are occurring
earlier thanpreviously assessed, and any changes to programmes of work which could affect
customers, stakeholders, communities and the environment.

5.5.2  We continue to drive these approaches descriladdvewell beyond the current period of WINEP
options development anchtend to unlock further benefits through AMP8 and beyond.

5.5.3  Our collaborative programmes with our stakeholders have already delivered a wide range of benefits.
Actions, which are required from others to drive further delivery of our ambitions, include:

A Sharinginvestment plans and ideas eadgross organisatiorso that we canointly identify any
synergieghat exist between plans;

A Alignment of funding cycles across organisations so that planning and investment takes place in
alignment, to better enable theo-funding and delivery of projects;

A Introduction of legislative changes to remove the right to connect surface water to sewer systems;

A Source control of problem items including chemicals and ending the sale of products such as non
degradable wet wipes, ich cause issues for sewer blockages;

A Implementation of planning guidance to mainstream the delivery of sustainable drainage on all new
developments;

A Action to encourage the disconnection of surface water sources e.g. highway surface water drains,
reducirg the amount of rainwater entering the sewer system; and

A Fully embracing the polluter pays principle to ensure all parties address their impacts on the
environment in an equitabland proportionateway.

5.6 How wewill monitor and adapt our plans

5.6.1  For each of or wastewateralternative pathways, we havdentified:
A The metrics that will be monitored, how these will be calculated and the source of the data;
A The frequency at which the metrics will be monitored and reviewed; and

A The thresholds that the metrics Wile monitored against and what action will be taken when the
thresholds are reached.

5.6.2 Table 13resents our monitoring plan for the wastewater components of our LTDSfull LTDS
monitoring plan in presented iAppendixB, ncluding an explanation of hothe LTDS monitoring plan is
integrated within the UUW corporate risk management process.

UUW PR24 Business Plan Submission: October 2023




LongTem Delivery Strategy

Table13 Monitoring plan for the wastewater component of our LTDS

Pathway Monitorin ~ Decision Thresholé Current Trigger threshold Current
name g metric expected expected
decision trigger
date date
Adverse Pluvial and Reassessment following nation: 2028 Ofwatapproval of future 2030
(high) fluvial flood flood risk assessment 2 (NaFR# enhancement case for
climate risk to corroborated by operational risk resilience
change assets assessments
Increased Reassessment of flood risk and 2028 Ofwat approval of future 2030
risk storm overflow spills following enhancement case for
associated the publication of sewer flooding or storm
with RCP8.5 modelling tools using UKCP18 overflows
in UKCP18
Adverse Planning Garden villages approved in 2038 Ofwat approval of future 2040
(high) approvals catchments where this enhancement case for
demand necessitates WWTW upgrades WWTW upgrade
Demand Projection indicates need for 2028 Ofwat approval of future 2030
projection additional first time sewerage enhancement case for
provision first time sewerage
Adverse Amendment Amendment of S101kegislation 2028 Ofwat approval of future 2030
(increased) of S101A to make first time sewerage enhancement case for
expectation legislation.  application more likely to be first time sewerage
S accepted.
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6. Our longterm strategy for bioresources

Key points

A A transformational investment programme for théuture: Our longterm plan for bioresources identifies
the need for £1.76 billion of enhancement expenditure over the next 25 years. We are anticipating a step
change in the bioresources business model, although there is significant uncertainty ovealdharsd the
timing of the change.

A Managing significant uncertaintyThe uncertainty in landbank availability for biosolids recycling means an
adaptive plan is critical. The scale of change required, if landbank is no longer available, will take multiple
AMPs to put in place the solutions to provide guaranteed alternative outlets. We have prioritised low
regrets investment where we have certainty over the requirements. However, if regulators require an
immediate (AMP8) move away from recycling biosolidsial (a deviation from our core pathway) this
may require immediate costs of up to circa £300 million in AMP8 to divert biosolids away from agriculture,
alongside commencing and committing to a further £700 million in AMP9 to deliver a resilient and lorg
term alternative outlet for biosolids. We therefore propose atAMP uncertainty mechanism [dotified
Item) for the bioresources price coru.

A Ensuring a resilient sludge treatment and disposal servi®P7 has seen multiple shocks to the biosolids
market and we will deliver agreed WINEP investment of £170 million in AMP8 to improve the resilience of
our biosolids recycling service. The risk of losing the sludge recycling outlet to land is increasing, requiring
acceleration of investment aligned with ocore pathway.

A Providing additional sludge treatment capacitPopulation growth and increasing standards of
wastewater treatment are leading to increasing raw sludge production, forecasted to be 33 per cent over
the next 25 years. We anticipate needirigdreate 83,000 tonnes dry solids additional sludge treatment
capacity per annum over this period and we will utilise markets for delivery where they provide best value.

A Maximise recovery of value from bioresource®ur longterm vision is for our sludgedatment centres to
0SO2YSNBHANSNASEQ 2N NBaz2dz2NOS NBEO2PSNE Kdzoa ¢ KSNB
sewage sludge across an integrated wastewater and sludge production line. We identify the need to
collaborate with partners to innovatenal accelerate new technologies for deployment and ensure that we
unlock the full potential value of bioresources.

A Protecting the environment through a phased reduction in reliance on agricultural landbaik: will
improve landbank resilience through a @eal transition out of biosolids recycling to agriculture by 2050 to
match the growing environmental ambitions of customers and regulators. We seek £10.4 million
enhancement investment to undertake preparatory works for uncertainland-term options for hosolids
disposal aligned with our LTDS.

6.1 An overview of our longierm strategy for bioresources

6.1.1 Sludge and biosolids are transported around and outside the North West region, for treatment and
recycling to agriculture. The network is managed at a regiscalke, and a Systems Thinking approach is
required to optimise interventions across the asset base. As such, a single adaptive plan has been
prepared for the bioresources business looking across the entire value chain. This will enable us to plan
investmert and navigate significant uncertainties.

6.1.2  Thebioresources business model will be transformed over the next 25 years. We anticipate that
biosolids recycling to agriculture will reduce over time to matchahangingenvironmental ambitions
of customers and regulator§hebioresourcedongterm outcomes are presented iRigure23.
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Figure23 ¢ Our bioresources outcomes 202950

Our bioresources service (" g,

will be net zero by 2050 100% of biosolids to alternative outlets

33% more sludge treated by 2050

£1.8bn

Totex
2025 - 2050

100% Industrial Emissions
Directive treatment
compliance

255 tonnes of phosphorus
recovered from sludge
liquors per year

100% heat generated and o
used to run our processes ‘Qd
15
P

(O R~

90 days biosolids storage

AT

100% of sludge treated through

s
~

advanced anaerobic digestion
Doubling of green energy
production
Centralised advanced . Carbon and . Agricultural outlet . Alternative treatment and Waste treatment permit
anaerobic digestion hubs nutrient recovery resilience disposal technology compliance

6.1.3  There is significant uncertainty over the future of the bioresources operating model and we have
developed our adaptive plan to help us navigate through the uncertaintymake significant
investment decisions atpgoropriate points in timeWe consider that AMP7 has been a turning point in
the evolution of the bioresources sector, as new environmental regulatory expectations on the sector
have started to be revealed. This is driving additional investment requiresrarPR24 as we need to
invest to improve our resilience and comply with new environmental standards.

6.1.4  We will ensure maximum flexibility by keeping multiple strategic pathways open and have prioritised
low regrets investment where we have certainty oviee requirementsWe have deferred significant
investment to implemengctions to move away from biosolids recycling to agriculfuoen AMP§
keeping bill impacts lower in AMP8

6.1.5 There does, however, remain a risk tmady require immediate costs op to circa£300 rillion to
divert biosolids away from agriculture alongside commega&nd committing to a furtheE700million
of investment in AMP9 to deliver a resilient alodg-term alternative outlet for biosolidsWe therefore
proposean inrAMP uncertaity mechanism forhlie bioresources price controh summary of our AMP8
investment approach, to navigate through the uncertainties in 20030 is presenteth Figure 24.

6.1.6 A proactive strategy is necessaryamapt to drivers for change and ensure that seve taken
reasonable precautions and measures to enqunavision of an efficient and sustainable biosolids
service. As presented Figure24, to achieve our ambitions we have createdadterm adaptiveplan
to 205Q This plan incorporates theommon reference scenarios plus a wider scenario considering
changing expectations whidncludes landbank availabilitwe have identified througbur LTDS that
insufficient outlet for biosbdsrecycling to agriculturés the most significanincertainty which could
trigger the need to move to aalternative pathwaysn ourlongterm adaptive plan.
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Figure24 ¢ Bioresources longerm adaptive pathway to 2050
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6.2 Our ambition for bioresource services in the North West

6.2.1 We are committed to providing efficiengffective and resilienbioresource service®ver 200,000
tonnes ofsludge are produced year and it is our responsibility to ensure that we continue to meet
regulatory requirements and develop and maximise the value created through recovery-ard of
this valuable resource.

6.2.2  The bioresources business model will be transformed oventha 25 years. We anticipate that
biosolids recycling to agriculture will reduce over time to match the growing environmental ambitions of
customers and regulators. Innovation will be at the heart of our transformation to deliver new
technologies to ensurthat we embrace and realise the benefits of a more circular economy, generating
higher value products that reduce our impact on the environment, lower greenhouse gas emissions and
deliver significant benefits to society.

6.2.3  The sludge treatment centres ofalfuture will become bigefineries; we envision fewer, but large
scale treatment centres that will genera¢dficiencies andufficient economies of scale to recover and
capture value at every stage of an integrated wastewater and bioresources prodiingokVe strive to
work in partnership with the wider community and industrial and academic partners to develop new
products and new markets. We will embrace markets for delivery and segkaiment opportunities
where they add value for customers. Oumlitious businessnodel is summarised iRigure25.

Figure25 ¢ Bioresource 2050 ambitions
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6.2.4  Our bioresources ambitions presentedliablel4 align to this vision. Successful management of our
bioresources business aims to deliver beyond net zero to create carbon negative works, capturing and
utilisinggreenhouse gaseis innovative forms and products. Maximising resource productivity will allow
us to support a zeravaste economy and improve the sustainability of our activities, while adding wider
value to society.
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Table14- Bioresources ambition

Ambition Detalil

We will enhance the The availability of landbank for biosolids recycling is restricted by a number of factors. WI

resilience of our sludge our core pathway is to continue to recycle biosoliddand in the short term, we will maintain

management service flexibility by keeping multiple strategic pathways open. We will improve resilience of the
bioresources service and seek a phased reduction in reliance on landbank by 2050 to m
the environmental ambitions afustomers and regulators.
AMP8:Through WINEP actions we will invest £170 million to improve resilience in the slu
management supply chain to agriculture. Through £10.4 million of enhancement investm
we will deliver planning and design activities émcertain andong-term options for biosolids
disposal. This keeps our future options open.

We will protect, restore  We support our farming community through provision of sustainable orgameral nutrients
and improve the natural to almost 20,000 hectares of agricultural land each year. We will work with others to

environment of the understand the potential risks from emerging contaminants such as Perfluoraaiéty
North West through our Polyfluoroalkyl Substances (PFAS) and microplastics and play our part to deliver governi
actions 202S00GA@Sa aSih 2dzi Ay GKS 9y @ANRBYYSyd !

AMP8:Building on our record of 100 per cent compliance for the last twosyeéth the
voluntary Biosolids Assurance Scheme we plan to deliver £54.1 million of enhancement
investment to deploy fine screening of all our sludges, going beyond current best practice
seeking to minimise as far as possible plastics and otheddegradable material in biosolids
recycled to land.

We plan to invest at our sludge treatment centres to improve environmental protection
atlryRINRa G2 O2yLXe gAlGK GKS flLrGSad woS.
Industrial Emissions Directive dnd Environment Agency Appropriate Measures guidance.

We waste nothing and  Maximising resource productivity will support a zero waste economy, and generate highe

will continue to develop value productghat reduce our impact on the environment and deliver significant benefits 1

and maximise the value society.

recovered from AMP8:Bycontinuing to recycling biosolids to agriculture we aim to generate an equivalen

bioresources financial value of almost £8.5 million worth of fertiliser to the farming seetich year. We
will work with others to innovate and accelerate new technologies to increase resource
productivity. We have leveraged partnership funding to pilot commestale production of
biopolymers and recovery of cellulose from sludge, and sephrto produce graphene and
hydrogen from biogas. At our largest sludge treatment centre, we will install a full scale
phosphorus recovery plant, recovering 255 toneéphosphorus per year.

We will progressively Bioresources operations are a significant contributor to our carbon footprint, but also have

reduce our greenhouse greatest potential to reduce emissions to meet our overarching net zero carbon goals. A

gas emissions foundation of our longerm strategy is a move to consolidate smalleringganaerobic
digestion sites to large scale Advanced Anaerobic Digestion (AAD) hubs. This technolog
aligned with the lowest emissions pathway for the industry.
AMP8:We will reduce fugitive emissions at our sludge treatment centres, covering all ope
tanks and secondary digesters. We will seek to transform our fleet, and are working in
collaboration with other sectors to trial electric HGVs. We are developing a partnership
scheme to work with Carlton Power to enable the Trafford Green Hydrogen ehebggnd
help us and others to reduce their carbon footprint by utilising low/zero emission fuels.

6.2.5 We recognise that the scale pbtential change facing the bioresource business is immeHs@ever,
the degree of uncertainty about the timingoordination and impact of refornis significant. This
means that, rather than being able to deliver changes to bioresources management in the short,
medium and longer term, there is a risk that the industry becomes stuck in a state of inertia. We believe
that the sector has reached a critical point and it is clear that greater understanding and consensus over
the future direction of the sector is requirede have led the water industry in considerable efforts to
work collaboratively with our regulator®tclarify uncertainties and resolve challenges over the future of
the bioresources sector.
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6.2.6 Our AMPS8 plamvill ensure maximum flexibility by keeping multiple strategic pathways opemand
have prioritised low regrets investment where we have certaintyrakie requirementsThis approach
has meant that we have deferred significant investment, however, there is a risk that additional new
investment requirements will emerge in AMB&t manifest as cosshocks to the bioresources
business. This may requimainediate costs of circa £300 million to divert biosolids away from
agriculture alongside commencing and committing to a further £700 million of investment in AMP9 to
deliver a resilient antbngterm alternative outlet for biosolids. To proactivatyanagethe risk we
propose that significant bioresources risks are recognisddiatiied Itens that would trigger an interim

determination (iDoK) if risks materialise AMP.

Figure26 ¢ How we are responding to changes in the bioresascsector in our business plan submission

Activity included in AMPS8 to

meet new service standards

* £173 million to improve environmental protection
in line with waste permit requirements at sites
which treat sludge

* £170 million in biosolids management to improve
the resilience of the supply chain to agriculture

* £54 million to reduce the level of non-degradable
physical contaminants in biosolids to sustain the
agricultural outlet

t

* £71 million to reduce operational greenhouse gas
emissions associated with bioresources

ing impac

Activity included in base
expenditure

£475 million to operate and maintain existing assets.
This will also include:

* Incorporating improvements to the Biosolids
Assurance Scheme

Increas

* Optimising existing sludge treatment capacity
* Increasing flexibility in biogas use to maximise
opportunities in the energy market

Challenges and opportunitie

Demand

Activity that is not included in
the plan

Circa £1 billion — could be required to avoid risks
to sludge treatment and sludge disposal activities
outside management control that may drive
significant scope and cost over and above our
plan. We have proposed that if risks materialise
in AMP8 that increase in the overall cost of
Bioresources by 10%, then the need for further
investment would be discussed with Ofwat.

Activity included to improve
resilience of the bioresources
service

£10 million to deliver preparatory works for
alternative outlets.

Increasing uncertaint

6.2.7  Bioresources management is inextricably linked to wastewater treatment sites, which control the
location, quality and quantity of sludge produced. An integrated planappgoach has been adopted
between wastewater and bioresources to ensure optimal sludge management, and provision of
sufficient capacity to treat return liquors from sludge treatment. Sludge management requirements
have been built into the DWMP and, futudemand scenarios for bioresource services are based on
sludge production forecasts from the DWMP. Significant sludge demand is being driven by new
requirements for phosphorus removal at our WwTW, and variations in the technology deployed or the
speed of dployment, will materially impact demand scenarios within our LTDS.

6.2.8  We are forecasting an ditional 15,000 tonne®f dry solids (TDS¥ sludge to be produced per annum
through wastavater enhancement actiwtabove population growth by 2038s well as argater
volume of sludge for treatment and disposal, we expect that more stringent phosphorus final effluent
standards to lead to a doubling of phosphorus loading in biosolids. Phosphorus is a limiting factor in
determining biosolids applications rates fagricultural recycling and greater concentrations will
increase the biosolids application return rate, creating a greater landbank requirement.
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6.2.9

6.2.10

6.2.11

6.2.12

6.2.13

6.2.14

Changing expectations

Biosolids recycling to agriculture is entirely dependent on access to third party landbdrdcceptance

of our products by farmers and land managers. The reliance on agricultural land as an outlet makes this
area of the business vulnerable to changing market demands and an increasing number of factors that
are out of company control threatetie availability of landbank for biosolids recygdlin

Landbank resilience risks are particularly pressing in the North West, as landbank is already constrained
with only 50 per cent of agricultural landbank being available for recycling. Of that agriaulaurd

available, onlyL6 percent is arable, which is the most flexible in the type of biosolids which can be
recycled. © find adequate landbank we have a greater distance to travel to recycle than any other
company resulting in higher sludge recycliogsts. Grieve Strategic, National Landbank Modelling

(2022) demonstrates that under current regulatory conditions the average maximum haulage distance
we are required to travel to recycle biosolids to land@1km, compared to an industry average
maximumhaulage distance af6km?®,

We led collaborative industry and EA national landbank modelling which has demonstrated that there is
a significant risk of landbank shortfall for up to two thirds of biosaligtsonally. The resilience of our
biosolids dispds f & SNIIA OS A & 2 yriSksaddfis higiightedDi? ovirdhnyiad repdithid 2 LJ
risk, if realised, will drive significant additional enhancement investment aligned with our LTDS. Through
our changing expectations wider scenario, we demonstrate the expenditure implications of needing to
adopt alternative pathways for biosolids dissal. However, there remaingaificant uncertainty over
changing environmental expectations, including the timing, coordination and impact of reforms.

To date, all water company planning and cost model allowances have been baseiqiusof

availabk landbank nationally, and the assumption that companies do not need to compete for a finite
landbank resourceShould a landbank deficit arise due to the changes describe@xpect oubase
costexpenditurewill beinsufficient to deliver the scale afivestment that would be required to move
away from biosolids recycling to agriculture. The impact is anticipated sofbedamental shifin the
business model for bioresources, and would take many years to implement fully.

Bioresources quality

Thereis significant, and increasing, conceswer the potential for environmental harm to be caused by
emergingcontaminants in biosolids recycled to agriculturess of public sentiment and support for
biosolids recycling across the food supply chain, due téazoimation concerns, has the ability to
drastically and rapidly cut acceptance rates for our biosolids products, risking a shortfall in available
outlets for our product. It is notable that a loss of confidence in the market may be based on a
perceived, réher than quantified risk, and accelerate ahead of regulatidmough lowregrets AMP8
actions we will deliveproactive monitomg of the final quality of biosolidsIn a first for the industry we
will deploy fine screening of all our sludges, going Inelycurrent best practice, seeking to minimise as
far as possible microplastics and other raegradable material in biosolids recycled to land. In the
longer term, source control is an opportunity to protect the environment from the impacts of emerging
contaminants but this will require an integrated approach between industry, regulators and
manufacturers.

Energy recovery

Energy recovery continues to provide a significant opportunity for bioresources. Each year we generate
~133GWhof electricity from combasting biogas, used predominantly to power our treatment works

with some exported power to grid and we also supply green gas to the grid, equivalent to meeting the
demand of45,000homes per year. The forecasted sludge growth provides more digestion fegdsto
create biogas but changing wastewater treatment solutions will impact sludge composition and
potentially reduce its calorific value thereby impacting on biogas yields. We will continue to grow our
energy generation opportunities to create more vafuem this renewable resource.

13 Grieve Strateig in association with RSK ADAS, National Landbank Assessment, 2023
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New technologies and innovation

6.2.15 Innovation will be at the heart of our transformation to deliver new technologies that ensure that we
embrace and realise the benefits of a more circular economy, generating higher valuetgrtiguc
reduce our impact on the environment and deliver significant benefits to sodeijaborative delivery
of the longterm strategy for bioresources in Englafhdutputs could enable pathways through
research, innovation, regulatory change and maidetelopment Alternative disposgbathways are
currently limited by technology readiness to deploy and the maturity of markets, specifications,
regulations and potentiallgocietal acceptance of outputs apdoducts.Through£10.4million of
enhancementnvestment we expect to deliver planning and design activities for uncertairozgel
term options for biosolids disposal. This keeps our future options open.

6.2.16 Our longterm performance forecast

6.2.17 Through delivery of our LTDS we aim to be 100 per cent compliant with our statutory obligations
regardless of the pathway followed on our adaptive plan. In addition, the company voluntarily
subscribes to the Biosolids Assurance Scheme and is audited Brioudémonstrate best practice in
our biosolids to agriculture recycling operations.

6.2.18 The EA ensures that the environment is protecteceigard to sludge use and disposald will monitor
performance through the industry Environmental Performance Assess(B#A) metrics for:

A Satisfactonysludge use/dsposal

A Waste Compliace: This is a new EPA measuredbtP8 and reflects the increased regulatory
scrutiny and increasing regulatory expectations for our waste treatment activities.

6.2.19 Bioresources investmerih AMP8 will contribute to delivery of the operational greenhouse gases
(wastewater) (tonnes of G®) Performance Commitment.

6.2.20 Inthe absence dbioresources specificgpformancecommitments, we have developed a series of
performance outcomes through our DB to be able to compare and understand the relativedfiés of
each pathwayTablel5 summarises the performance outcomes we aim to achieve over the period to
2050.1t indicates the performance improvement we expect to deliver through our maintenance
programmes (base expenditure), and the performance that is associated with specific investment to
achieve new levels of service (enhancement expenditure).

Tablel15- Our performance forecasts for bioresources outcomes

Outcome Performance forecast

Unit (per 2025 2030 2035 2040 2045 2050
annum)
Sludge produced ttDS 209 218 229 239 259 264
Sludge treated through % sludge 32 29 - - - -
conventional digestion produced
Sludge treated through % sludge 60 66 94 100 100 100
advanceddigestion produced
Biosolids produced ttDS 115 113 113 120 134 136
Biosolids to agriculture % 100 100 100 63 16 -
Biosolids to alternative outlets % - - - 37 84 100
Biogas produced GWhH® 501 472 519 559 610 621

14 CIWEM(Water UKReveloping a longerm strategy for lioresources in Englan@023

15 This represents the total recoverable energy from biogas as electricity and heat.
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6.3
6.3.1

6.3.2

6.3.3

Qur core pathway to deliver oubioresources ambition

To respond to the multiple challenges influencing the bioresources sector in the North West, it is clear
that our business model will be transformed over the next 25 years. We anticipate that biosolids
recycling to agriculture will reduce over time to match tteangingenvironmental ambition®f

customers and regulators, although there remains significant unceytawer the timing and scale of

the change.

Given the lack of certainty over the timing of moving away from landbank as an outlet, we have based
our core pathway on the assumption that there will be a phased transition and sufficient time to
progressively rave to alternative outlets. In parallel, we will focus on continually improving biosolids
quality to maximise the environmental value from continuing to recycle biosolids to land.

Our core pathway for bioresources identifies theed for £1.76 billion of ghancement expenditure
over the next 25 years. It will allow us to deliver a progressive transformatioar capability to
maximise the value recovered from sludyée present theend-to-end sludge treatment and recycling
process under thbioresourcescore pathway inFigure27.

Figure27 - Representation of the imresourcescore pathway

6.3.4

Sludge transported
to a sludge

T trestmont centre Advanced Anaerobic Digestion

Our bioresources core pathway, is a continuationwf approach for AMP7. It has three key
overarching principles:

(a) Centralise sludge treatment into fewer, largexdvanced anaerobic digestioMAD) hubs In
addition to reducing the reliance on landbarkAD supports the recovery of calorific and nutrient
value, allowing renewable energy generation through green gas and, producing biosolids that can be
used as an alternative fossil free fertiliser, supporting circular economy principles. The centralisati
to AAD hubs becomes more important as the economies of scale provided by these large treatment
centres provide the platform to generate greater value from recovering more biogas in the short
term and subsequently bolbn technologies and transition tag plausible adaptive pathway end
point.

(b) Increase resilience against sludge supply chain disruptirseries of shocks and disruptions to the
biosolids market in AMP7, combined with limited access to alternative outlets for biosolids disposal
in the even of disruption, make it clear that we need to provide a greater level of resiliaifee.
plan toincreasdflexibility and agility of the sludge asset base to allow operations to continue during
closed periods for agricultural recycling. Through WINEPrectiader the sewageisdge drivers we
will invest £70 million toimprove resilience in the sludge management supply chaagtaculture.

This will deliveB60 days contingency sludge storage, amtteasethe proportion of enhance
quality biosolids thatve take to land

(c) Phased reduction in reliance on agricultural landbank over the lortgm: An increasing number
of factors that are out of company control threaten the availability of landbank for biosolids
recycling. While our core pathway in the shtetm is to continue to recycle biosolids to land we will
ensure maximum flexibility by keeping multiple strategic pathways open. We seek a phased
reduction in reliance on landbank by 2050 to match the growing environmental ambitions of
customers and regutars. Through £10.4 millioof enhancement investment we aim to deliver
planning and design activities for uncertain dadg-term options for biosolids disposal.

UUW PR24 Business Plan Submission: October 2023




LongTerm Delivery Strategy

6.3.5 Through our core pathway we plan for a gradual transition away from biosolids recycliggdoltare,
enabled by technological development. This moves to a bioresources operating model of AAD and
advanced thermal technologies. The pathway potentially delivers greater environment benefits than
incineration, however, it requires technological @édypment to prove benefits at scale. Therefore, it is
more appropriate to deploy over a longer term and phased transition from biosolids recycling to
agriculture. We expect this pathway to take a minimum of ten years to implement.

6.3.6  We present irFigure28, a summary of our forecast enhancement expenditure aligned with our core
pathway.

Figure28 Enhancement expenditure in our core pathway for bioresources 202850

£700.00
Waste treatment permit compliance
£600.00 . -
. Agricultural outlet resilience

£500.00 Centralised advanced anaerobic digestion hubs
£ £400.00 . Carbon and nutrient recovery
E £300.00 . Alternative treatment and disposal technology

£200.00 I .

H BN

AMPE AMPD AMPLD AMPLL AMPL2

6.3.7 Expenditure has been grouped to show key enhancement activities as follows:

A Waste treatment permit compliance measures to meet increasingly stringent Best Available
¢ SOKYAldABQ 2NI WYy RIF NR& dzy RSNJ GKS 21 aidGdS CNIYSg2N
SANBOGADBSD® ¢KAA AyOfdzRSa | O02YY2RIFIGAy3a ySg NB
AMP10. We have not forecast further tightening of guidance or standards, beyonel thoently
known and therefore no costs have been included in our core pathway beyond those captured in
our AMP8 plan. However, there is potential that further enhancement investment will be required
before 2050, e.g. due to changes in Appropriate Measg@dance for biological treatment of
waste.

A Agricultural outlet resilienceg measures to improve biosolids product quality and increase farmer
acceptance rates; and deliviercreased flexibility and agility of the sludge asset base to allow
operations tocontinue during closed periods for agricultural recycling

A Centralised AAD hubs support the movement from conventional digestion to AAD to deliver an
enhanced quality biosolids, reduce the quantity of material for disposal and align to the lowest
carbonsludge treatment technology. In the shagrm this will maximise recovery of more biogas
and subsequently facilitate betin technologies to transition to any plausible adaptive pathway. It
will also deliver increased sludge treatment capacity to mdetracast 33 per cent sludge growth by
2050.

A Nutrient recoveryc recovery of phosphorus from sludge liquors to become as$émck to the
inorganic fertilier industry will add greater value than binding it inorganically within sewage sludge
or returning itto the treatment works and cycling back to the river syst@&ims ensures the value
recovered from sludge will be maximised, and if we move to alternative outlets for biosolids
recycling, the nutrient value of sludge is not lost.

A Alternative treatment anddisposal technology, measires toadapt to reducing landbank
availabilityand requiring a move to alternative outlets for biosolids disposal. Through our core
pathway we have assumed that landbank loss will be gradual and phased, enabling a transition to
advanced thermal treatment technologies that are not currently at a sufficient technology readiness
level to deploy.
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AMP8 forms the first five years of our loAgrm plan

6.3.8 In AMP8 our investment strategyill ensure maximum flexibility by keeping multipteagegic pathways
open andwe have prioritised low regrets investment where we have certainty over the requirements.
Moving to an alternative disposal outlet is not considered as part of the core pathway in AMP8, as these
actions may be considered as aboeet investment in the longer term as there remains uncertainty over
both timescales for change and the preferred alternative outlet for sludge dispidsade pathways will
only be followed undem changing expectations wider scenadaodthe additional activities may be
described as 'highetegret’, relative to investments included in the core pathwdie have therefore
deferred significant investment (an additiorafca £1 billion) to implement actions to move away from
biosolids recydtig to agriculture.

6.3.9 We demonstrate irFigure29that low and no regrets actions that are beneficial across all potential
pathways for biosolids disposal are prioritis®elivery of low and no regrets actions in AMP8 ensures
environmental outcomes can be delivered and the risk of inefficient investment is minimised.

Figure29 - Indicative illustration of low and no regrets actions on our biomsgces LTDS

. . Diversification of pathways
Low and no regrets interventions and increasing risk of

common to all pathways abortive investment
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6.3.10 OurproposedAMP8bioresourceenhancement expendituréand our proposed cost adjustment claim)
focuson actions to ensure regulatory compliance dod regrets activity to improve landbank resilience
to sustain biosolids recycling to agticue:

A Industrial Emissions Directive compliance at anaerobic digestion sibecument Reference ID:
UUW_CAC_00dhis is an industrwide adjustment (as it impacts on all companies) with a claim
value for UUWbf £173 million. This claim is specificregulatory changes at our (biological) sludge
digestion sites.

A WINEP sewage sludge drivers UUWBGE170 million enhancement case to enable delivery of the
statutory requirements identified in the WINEP under the sewage sludge drivers and targeted at
delivering resilience in the sludge management supply chain to agriculture

A Improving resilience in biosolids recycling to agriculture UUWBGES4.1 million enhancement
case to increase the resilience of the agricultural outlet for biosolids, by imprpuinlyct quality
through the enhanced removal of nategradable contaminants (such as microplastics) and thereby
support market acceptance of higher quality products
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6.3.11

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

In addition, we have proposed enhancement investmienaccelerate planning works associateithw
movingto alternativepathways Unless we undertake these critical planning activities now, we will lose
flexibility within our LTDS to adopt the pathwayken required, as the implementation time will be too
great if we wait to exceed a trigger to m@away from biosolids recycling to land:

A Bioresources preparatory works for alternative outlets UUW6%£10.4 million enhancement case
to deliver preparatory works for uncertain atmhgterm options for alternative biosolids disposal
outlets.

We have proposed two bioresourcBstified Itens to manage significant but uncertain risks over new
regulatory requirements and landbank availability. These will be used if new requirements emerge, or
uncertainties resolve to exceed trigger points withur @ TDS and we need to accelerate investment
activity into AMP8. Details of the proposed uncertainty mechanism can be foutid/W58¢

Bioresources business pland UUWO09- Risk, return and responsible behaviour

Developing our core pathway by testing agat scenarios

Our core pathway was developed by testing a wide range of options against the Ofwat Common
Reference Scenarios (CRS) and our bespoke scenario:

A Demand Demand when applied to bioresources is a forecast of incuméladte production in
TDS. This is a combination of increased population growth and higher standards of wastewater
treatment increasing sludge production volumes. Bioresources demand forecasts are aligned to our
DWMP.

A Technology The Ofwat CRS does notlire bioresources specific technologies. We consider that
the predominant technological uncertainties impacting the bioresources core pathway are the rate
of technological change and innovation to deploy alternative treatment and disposal solutions for
sludge such as advanced thermal treatment technologies.

A Climatechange There is no quantifiable data to stress test our core scenario against climate
change. We expect that climate change will impact bioresources through an increased frequency of
adverse veather events impadhgin year accessibility to agriculture, and this has been considered
within the landbank modelling undertaken for the changing expectations wider scenario.

A Changingxpectations Our wider scenario considers the impact of increasirgi@ner and
stakeholder expectations for the sustainable treatment and disposal sewage sludge. This is
predominantly impacting on the availability of landbank for biosolids recycling, for which we have
aligned with the core, benign and adverse nationatilzemk modelling scenarios for EA and water
industry collaborative landbank modelling.

Our scenarios are aligned with the scenarios considered and developed through tHerdonsfrategy

for bioresources in England (CIWEM, 2023). Through this projectearavide of drivers for change were
considered via a comprehensive PESTLE review, technology horizon scan, and interviews with a wide
range of stakeholders to understand how scenarios might develop in the future to ensure that we have
developed plausible smarios for stress testing.

We have developed our regional, integrated package of core pathway enhancement interventions by
using our strategic planning tool, Regional Integrated Asset Plan (RIAP). Strategic planning capability is
central to our asset sttagy over the next 25 years and enables us to understand and optimise the
greenhouse gas footprint, capital and operational costs of planned actions across the entire
bioresources system to ensure optimal outcomes and efficient delivery. Through useRiAReve

have been able to stress test the scenarios to compare outcomes.

We present the results of the scenario tesgiof our investmenoptions in fkgure 30.This provides a

short narrative on the key features of each adverse and benign stress testafbdr or green status
indicates the outcome of an AMP by AMP assessment of the performance of the core pathway to deliver
the desired outcomes against each stress test scenario.
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Figure30- Summary ofperformance of the core pdiway against scenario tests

6.3.6

6.3.7

6.3.8

Core Pathway Stress Test Scenarios

Accelerated and greater High growth in sludge Transition to advanced Higher environmental
impact of climate change produced leads to thermal treatment is protection and societal
impacts landbank earlier investment in slow. We are reliant on expectations lead to
accessibility for biosolids additional sludge incineration as the only urgent need for
recycling (not considered treatment capacity. deployable alternative investment to
as a quantified stress test) Forecast is 30% over for biosolids disposal transform the
the core scenario for until 2045. Bioresources sector out
sludge growth by 2050. of agricultural outlets

(incineration). There is a
shortfall in landbank of
two-thirds in AMPS.

AMPS AMPB AIVIPlO AMP11 AMP1Z AMPE AMPS AMP10 AMPL1l AMP12  AMPE AMPS AMPL0 AMPI1 AMP12  AMP2Z AMPI AMPL0 AMP11 AMP12

AMPS AMPB AMP10 AMP11 AMP12  AMPE AMPS AMPI1D AMPll AMP12 AMPE AMPS AMP10 AMP11 AMP12 pAnPS AMPI AMPLO AMP11 AMPL2Z

Later and lesser impact Reduced growth in Transition to advanced Lower environmental
of climate change sludge produced leads thermal treatment protection and societal
impacts landbank to later investment in enabled by accelerated expectations leads to
accessibility for biosolids additional sludge innovation, regulatory continued use of
recycling (not considered treatment capacity. certainty and markets for agricultural outlet for
as a quantified stress Forecast is 30% under outputs. We are able to biosolids products by
test) the core scenario for deploy alternative 2050.

sludge growth by technologies for biosolids

2050. disposal by 2035.

Key- Certainty of achieving outcomes

. Low certainty Medium certainty . High certainty

Our core pathway delivers our bioresources ambitions under all the benign scenarios and the adverse
climate change scenario. As indicated by the red circles, the core pathway is not sufficient to deliver our
ambition under theadverse demand, technology and changing expectations scenarios, for which we
require alternative pathways of investment.

We note that the most significant risk driving additional investment on our core pathways is the adverse
changing expectation scenaiilmwhich there is a major risk of insufficient outlets nationally for

biosolids. We are proposing an uncertainty mechanisidgfied Item) in AMP8 so that, should this
scenario materialise, we would be able to secure additional investment to adapatwaig

circumstances and continue on a pathway to meeting ouremm ambitions.

The adverse changing expectations scenario is aligned to restrictions on biosolids recycling to
agriculture. Landbank modelling has shown that the impact of the most Ekelyonmental restrictions

(as discussed with the EA) is insufficient agricultural land to recycle biosolids. If restrictions to biosolids
recycling to agriculture are ultimately confirmed, there is a high likelihood that these combined issues
will lead toa shortfall in landbank for up to twthirds of biosolids nationally. If these changes

materialise in AMP8, without sufficient time to adapt and transition to alternative outlets, this will lead

to both additional capital costs to build alternative outdi.e. sludge incinerators) as well as additional
operational costs to dispose of sludge to more expensive outlets (i.e. landfill) until the new outlets come
into operation several years later (circa ten years).
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6.3.9

6.3.10

6.3.11

6.3.12

6.4
6.4.1

6.4.2

The landbank risks are significant and ggeat to do nothing in AMP8. Without action we risk shutting

off alternative options, as they have a significant lead time (circa ten years) to implement ahead of when
they may be needed. The minimal, low regrets investment set out ibithresources prparatory

works for alternative outlets enhancement casél keep options open for the lorggrm and accelerate
timescales for delivery, helping to mitigate the risk that we have no outlet in the event of a significant
loss of landbank.

Under the benign clinging expectations scenario, sludge to agriculture is still a viable outlet by 2050,
through pelletised biosolids products. The investment in the core pathway to move to advanced thermal
treatment technologies for sludge disposal in AMP10 and beyondewkllvering more resilience and a
lower greenhouse gas footprint, may risk over investment and lead to more inefficient sludge disposal
costs, if land bank can be maintained as an outlet.

The adverse demand scenario will lead to a shortfall in sludgéntiesa capacity by AMP10. This is a
direct impact of sludge growth being at the upper end of sludge forecasts, and a large investment in
wastewater treatment at this time to meet the phosphorus targets under the Environment Act.
Conversely, under the benigiemand scenarios, by later AMPs we risk having-owersted in capacity

in the core pathways if sludge growth does not materialise as forecast.

The adverse technology scenario leads to investment in less efficient incineration technologies, rather
than advanced thermal treatment technologies to move away from biosolids recycling to agriculture.
This has poorer environmental outcomes in future AMB®ipared to the theoretical potential for
advanced thermal treatment technologies. If advanced thermal treatment technologies are viable and
more efficient than incineration, incineration will result in a higher unit cost.

Our alternative pathways for lmresources

Notwithstanding itsability to deliver our stretching ambitionsder a wide range of scenarios, the
bioresources core pathway will not deliver our ambitions in all scendridsgure31lwe showthat we
may need to follow alternative investment pathways under the advarse®benigrtechnology, demand
and changing expectation scenarios.

The annual investment profile for the core pathway and the alternatpathways is showim Figure 31
tKAada aK2ga GKFIG GKS O2NB LI GKgle Ay laty Aa 02)
F ROSNESE O0ADPSDd dzy OSNIFAY | IANROdz GdzNI £ 2dzif SG NN
regrets in mostircumstances as we address more certain requirements
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Figure31 Bioresources longerm adaptive pathway to 2050

2020 2025 2030 2035 2040 2045 2050 Outcomes
Biorefinery: This pathway is not a ‘stand-alone” option and Biorefi nery 5 = E
KEY requires co-deployment with other pathways (such as E - E - 2 E E
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83 Trigger point (adverse) rapid and

Cost efficiency of advanced
thermal technology exceeds
incineration

substantial move away
from agricultural outlet.

Slow technological development.
Reliance on incineration outlet as
alternative to agriculture

ADVElRlSE {INCREASED) DEMAND (ACCELERATE NEW CAPACITY) . . . .

Climate change: Minimal impact on the
frequency and extent of closed
agricultural periods and longer- term
trends impacting agricultural landbank.

Insignificant impact on overall LTDS

BENIGN (DECELERATED) DEMAND GROWTH (DEFER NEW CAPACITY) . . . .

Core Pathway (reduced reliance
on agricultural landbank enabled
by new technology)

BENIGN TECHNOLOGY ) _ O 00 0

Fast technology
development of advanced
thermal treatment
technologies

CORE PATHWAY <> 83 | <> <> ?3 8 O I

Changing expectations (benign)
continued acceptance of
biosolids recycling to agriculture

Core Pathway (‘low regrets’ move
to consolidated AAD hubs)

The Core Pathway has a first
stage to move to consolidated
hubs and a second stage to
reduce reliance on agricultural
landbank. The timing is
uncertain.

Changing expectations (benign) continued Core Pat!‘nwav, phased transition away
acceptance of biosolids recycling to agriculture from agricultural outlet, over time

® OO0 O

CHANGING EXPECTATIONS (BENIGN — CONTINUED RECYCLING TO AGRICULTURE)

Continued acceptance of biosolids pellets for recycling to agriculture

Key
The adaptive plan illustrates the major changes in enhancement expenditure between alternative pathways, smaller expenditure for preparatory activities are not depicted. Low confidence in achieving outcomes O
Note: this figure is a representation of our investment pathways based on current available information. The nature and timing of Mid confidence in achieving outcomes
these pathways will likely change over time as uncertainties are reduced. This will be captured in future iterations or our LTDS. Higher confidence in achieving outcomes @
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Figure32- Enhancemenspend by year

Enhancement Spend by Year

£300,000.00
£250,000.00
£200,00:0.00
£150,00:0.00
£100,000.00

£50,000.00

£0.00
2026 2027 2023 2025 2030 2031 2032 2033 2034 2035 2036 2037 2033 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

Core pathway === Adverse demand = Adverse technology === Adverse changing expectations
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6.4.3  The cumulative expenditure to 2050 for all pathways is showrigare33. This is our current best
estimate and will change as uncertainties are better understood and choices evolve. This shows that the
changing expectations adverse scenario is significantly exgensive than other pathways and that
the greatest variance in investment is in AMP8 and AMP9 as we rapidly transition to alternative outlets.

Figure33 ¢ Cumulative variance in expenditure from core pathway
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6.4.4 Landbank availabiyi, as considered under the changing expectations alternative pathways is the most
significant factor driving additional investment in the Bioresources LTDS. We have identified three
options for biosolids disposal (in additional to our core pathway ofddids recycling to agriculture):

(i) AAD and incineratior Combustion of sewage sludge to remove any requirementegoycling
to land. The resulting ash can be recovered in construction or disposal to laFfatikhng-term
strategy for bioresources in Eagldwarnsagainstthe use of short terminflexibleincineration
solutions as an alternative to agricultural outlets as these will not increase the value recovered
from bioresources.
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6.4.5

6.4.6

6.5
6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

(i) AAD and advanced thermal technologieA group of technologies includiqpyrolysis and
gasification to conversewage sludge feedstocks using high temperatures into outputs such as
chars, oils and synga@utputs may belisposed of, used for energy generation or recovered and
re-used inwider industrial marketsThese are noddechnologies not deployed at scale in the UK
and there is a need for further work to assess feasibility and (if appropriate) accelerate
deployment.

(iii) Biorefinery ¢ A resource recovery hub whereby a multitude of products may be recovered from
sewage sludgéeedstocks¢ KA a LI GKgl & Aa yz2d | Wadépgloymemtf 2 y ¢
with other pathways (such aistainingagriculture or advanced thermal technologies) as there
is always an end residual that requires disposal via another rdiite pathway is currently
limited by technology readineste maturity of markets, specifications, regulations and
potentially societal acceptance of outputs products.

All alternative options for biosolids disposatjuire largescale investment of aa £1billion and will

take multiple AMPs to deliveA move to any of these alternative outlets represents an entire-step
change in the bioresources business model. To keep these options open and progress low regrets
investment to retain flexibility in auasset base, we are investingf@&4 millionin AMP8 to research
advanced thermal technologies and test whether they can be deployed at scale.

Under the adverse changing expectations pathway we have very limited time to adapt to loss of the
agricultural wtlet. Given the short timescales for implementation this pathwéiises conventional
incineration technologyln AMP8, costs will increase to deliver enhancement investmeradditional
capitalworksto build sludge incineratorsThis is accompanied/Bignificantadditional operational costs
(above our planjo dispose of sludge to more expensive outlets (i.e. landfill) untibtternative
incinerationoutlet comesin to operation.This pathway uses established technologies, however, given
the scaleof transformation required and timescales for moving to an incineration outlet we would
expect this to take a minimum of ten years.

Opportunities to collaborate

The need for partnership and collaboration is cl@&e strategiachallenge taoptimisebiosolids
management, requires multiple parties to collaborate (private, public, third sector and academia). We
need to widen our view and build open collaboration to tackle this challenge.

We think our collective approach to collaboration needetabrae SystemsThinking principles,

whereby we all considdrioresourcesas part of the wider, dynamic environmental system and the-end
to-end wastewater treatment processhis approach is more likely to supptdnsformational change

for the sectorwhichis endased by stakeholders and enabled through collaborative planning between
environmental and economic regulators and companies. This will enable water companies and future
market entrants to consider bioresources more fully, recognise interdependencies nertest

value.

We are a thought leader in the sector calling for national collaboration. Our pagery £ 2 O1{ Ay 3 3N
@It dzS GKNRdAzZAK | yFdA2y Ll obldvenikd 2021dzsdare first dall fdd- G S 3 @ ¢
development of such an approach and was the impetus for developing thedomgstrategy for

bioresources in England. The strategy identified that there are multiple alternative pathways for

biosolids disposal, but the is need to innovate and develop the markets and technologies ahead of
widespread deployment.

As such, collaborative innovation will be at the heart of our transformation and we have identified and
led several key innovation opportunities in the sector AMP7 we have successfully leveraged
additional partnership funding of over £16 million, and approximately, for every pound we have
invested we have successfully leveraged a further four pounds from external sources.

The key collaborative opportunitiege have identified for deployment in AMP8 are as follows:
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6.6
6.6.1

6.6.2

Collaboration in electric HGV trials with other sectoM/e have been successful in securing almost

£1 million from the Zero Emission Road Freight Demonstration programme (ZERFD) run by the
Departrrent for Transport, in partnership with Innovate UK. As part of a consortium, we are
collaboratively working towards the development of national HGV charging infrastructure which
FAYa (G2 I OO0OStSNIGS YR AYyFT2NY (KHEGVNdcthdA R RSOl N

Production of new products from raw sludg€6 million funding from the Ofwat innovation fund to
deliver a commercial scale pilot to produce biopolymers and recover cellulose at one of our
wastewater treatment works.

Production of newproducts from biogas£3 million funding from the Department of Energy
Security and Net Zero to produce graphene and hydrogen from biogas.

Phosphorus recoveryAt our largest WwTW, we will instalpaosphorus recovery plant taecover
255kg of phosphoruper year from sludge liquors. In combination with further sewage treatment
changes, his approactembracescircular economy principles to recover phosphorus, rathean
using chemicals ttock it upin sewage sludgeThis innovative solution forms part tbfe overall end
to end improvements being delivered across the wastewater treatment works.

Supporting thehydrogeneconomy in the NorthWest: We areprogressing gartnership with

Carlton Power to enable the development of the Trafford Green hydregengy hub, adjacent to
our largest sludge treatment centre. We are supporting depment of the hub, which will produce
green hydrogen fuel for industry, transport and heating. &ve developing a solution to provide a
guaranteal offtake of hydrogen togpport the early development of the project, and use the fuel to
displacefossil fuel use in oupoilers, and help us to reduce ogreenhouse gafotprint. How we

will monitor and adapt our plans

How we will monitor and adapt our plans

Through our bioresurces LTD®e have identified:

A
A
A

The metrics that will be monitored, how these will be calculated and the source of the data;
The frequency at which the metrics will be monitored and reviewed; and

The thresholds that the metrics will be monitored againsd avhat action will be taken when the
thresholds are reached.

Tablel6 presents our monitoring plan for theioresources components of our LT@&Ir monitoring
plan dentifies a suite of metrics to evaluate whether the requiremisrio moveaway from the core
pathway andonto an alternative pathway.
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Tablel16 Monitoring plan for bioresources

Pathway name

Monitoring metric

Decision

Decision threshold
date

Trigger threshold

Trigger
date

Adverse (high)

demand
Sufficienttreatment capacity

calculated from wastewater
strategic planning
frameworks (DWMP/WINEP]

Benign (slower)
demand

and bioresources market
information treatment
capacity

Sludge treatment capacity shortfall forecast t¢ 2028 Invest in new sludge treatment capacity. Decisiol 2030
be greater than 10% at end of next price revie taken every five years in line with price review

period. (A shortfall up to 10% mde tolerated process. Next nearest decision date is the

by using restoration outlets or short term company business plan submissifan the price

sludge trading). review in 2028.

No dudge treatnent capacity shortfall forecast 2028 Decision to delay investment in new treatment 2030

at end ofthe next price review period
(Available capacity may be offered for sludge
trading imports until required to accommaodate
incumbent sludggrowth.)

capacity.Decision taken every five years in line
with price review process. Next nearest decision
date is the ompany business plan submissitn
the price review in 2028.

Adverse(slower) Technology readiness level and market 2028 Investment in new sludge treatment and disposa 2030
technology evidence demonstrates the business case to technology. Decision taken every five years in lin
i . move to alternative sludge treatment with price review process, or on significant new
Technology readiness reviev o.n41ogy. information. Next nearest known decision date is
Hon.Z(.)n s.can.nlng, ] the company business plan submission the
participation |r_1 coll_aboratlve price review in 2028.
- research and intelligence - - -
Benign (faster) from innovation Technology readiness level and market 2028 Investment in new sludgeeatment and disposal 2030
technology organisations and evidence demonstrates the business case to technology. Decision taken every five years in lin
partnerships. move to alternative sludge treatment with price review process, or on significant new
technology. information. Next nearest known decision date is
the company business plan submissimn the
price review in 2028.
Adversechanging National landbank analysis: Ratio of landbank available to landbank Investment to reduce reliance on the agricultural
expectations Modelled agricultural outlet  required falls below 2.0 (this is equivalent to ¢ 20%5 outlet for biosolids disposal. Decision taken even 2025

availability.

10% reduction in agricultural availability
beyond benign forecast).

five years in line with price review process, or on
significant new information.
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Pathway name

Monitoring metric

Decision

Decision threshold
date

Trigger

Trigger threshold date

National landbank analysis:

Modelled dstance to
landbank

Average distance to suitable agricultural
landbank exceeds 75km.

Nearest time for new information is by Septembe
2025 by which Defra atutory guidance on
Farming Rules for Water must be reviewed. We
propose new investment requirements are
managed through an uncertainty mechanism
(Notified Item) if the decision threshold is
exceedednid-AMP.

Benign changing
expectations

National landbank analysis:

Modelled agricultural outlet
availability.

Ratio of landbank available to landbank
required remains above acceptable level.

National landbank analysis:

Modelled dstance to
landbank

Average distance to suitable agricultural 2028

landbank remains below an acceptable
distance.

Decision to delay investment to reduce reliance ¢

the agricultural outlet for biosolids disposal.

Decision taken every five years in line with price
review process, or on significant new information 2030
Next neaest known decision date is thempany
business plan submissidor the price review in

2028.
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7. Bill impact over the longerm

7.1 Overview

7.1.1  We have projected future customer bills from 2030/31 to 2049/50. In generating these forecasts we
have used 2029/30 projected bills as a base point, and then considered future investment requirements
highlighted in our core pathway which should allow usthieve our ambition under most future
scenarios.

Tablel7 Average total household bill associated with our core pathway

2029/30 2034/35 2039/40 2044/45 2049/50

Average household bill
£552 £692 £731 £771 £802
(2022/23 FYA CPIH)

7.1.2  We have calculated bill impacts associated with both the core and alternative pathways tin2b&0
with the guidance set out in 'PR24 and beyond: Final guidance ortdomgdelivery strategies’, (April
2022, p. 65)We recognise that thievel of inestment in theLTDS presents a step change in the scale
and pace of investment from AMP8 onwardseTiggest contributor to this in the North Westis
RSt AGSNE 2F (KS NBIdZANBYSyiGa 2F GKS D2@SNYyYSyis
recogni® that such increases in bilise likely to give rise to greater affordabilithallenges fosome
customers in the North West. Whilst we hgmmeposed a substantial affordabilisupportprogramme
for AMP8 the impact that increasing levels of investmeanight have orlongterm changes to bills will
impactmanycustomersP / dza 12 YSNBRQ FoAfAde FyR gAffAy3aySaa
part of future price reviews and in future policy decisions by government and regulators about the
scopeand pace of improvements

7.1.3  There are significant uncertainties in the bill impacts presented. We have included projected growth in
customer numbers, but have not applied adjustments for wider factors that may affect future bills, such
as future innovationand efficiencies, changing legislative and customer requirements, changes in the
prevailing cost of capital, or any other external factor that may influence future bills.

7.1.4  This means that as well as drivers of cost increases, there will also be sigmificarg that could
mitigate these. For examplehare are likely to be efficiencies in the future resulting from innovation
and the increased availability of technoldipat are as yet unknown but could make a meaningful
difference on a 30 year time hodra. We have accounted for some tifis effect throughour alternative
technology pathwaybut it would be premature tahink that the assumptions made today will factor in
all future impacts on customer bills.

7.1.5 There is also considerable uncertainty abthg future adoption of demand side reductions by
customers and whether these will be as significant &&r exampleg some of the trends seen in the
energy sector, or whether usage patterns are likely to remain embedded for a longer period of time.
Again future planning will need to take account of learning in that regard and whether demand side
interventions turn out to be as impactful as is currently hoped.

7.1.6  While we recognise the challenges associated with testingterrg bill affordability with custmers we
have sought to test our lonterm plans and service aspirations with customers as described in section
3.2 This work has shown that investment overtbagi SN A& tAy]1SR (G2 Odzad2y
there is strong evidence of customer willingness to pay for proposed investment in areas where there is
a degree of UUW discretion.

7.1.7 ltremains the case that these bill projections represent a mate&iP dn AMP increase in the real
terms cost of water services, and will need to be repeatedly tested with customers as part of future
price review processes. Meanwhile, in AMP8 we are continuing our sector leading support for customers
struggling to afford \ater bills and this will remain a priority over thengterm to ensure the delivery of
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affordable water services remains a priority in all future scenaf@as.approach to pay as you go rates
and RCV run off rates at PR24 means that we are not actingrease the burden that future
customers might have to bear and that the intergenerational impact of bill increases is fair between
current and future customers.

7.2 Bill impacts for alternative adaptive pathways

7.2.1 There is variance in the water bill impact @endlifferent scenarios, as demonstratedrigure34 aligned
to the adaptive pathways. This reflects the assumptions outlined in sedtioarlongterm strategy for
water, and consequent forecast enhancement expenditure in -S53data tables.

7.2.2  Comparably, for wastewater there is little change in the forecast bill impact as demonsHigpac35.

This is a result of scenario testing outputs in data tabld$atly. As described in sectidn ourlong
term strategy for wastewater and sectidgour longterm strategy for bioresources, there are a
combination of factors leading to the small change in LS4 and consequently wastewater bill impacts.

Figure34 Average total water bills under the core and alteative pathways
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Figure35 Average total wastewater bills under the core and alternative pathways
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8. How ourstrategy delivers on cross cutting strategic
priorities

8.1 Net zero greenhouse gas emissions

8.1.1 Our AMPS8 plan is the next stage of our lérgm adaptive strategy to net zero, focused on low regrets
activities we can take with confidence of lasting benefits and strong value this is further described in
supplementary documentUW67¢ Carbon netero. In this section w describe how wénavebuilt on
that detailed plan to developn ambitiousstrategy that will regularly evolve to overcome substantial
growth pressures to achieve the national legal requirement for net zero in scope 1, 2 and 3 greenhouse
gas (GHG) emissions by 2050. Our strategy also strives for a sbasexbtrajectory to support the
national legal carbon budgets every five years to 2050.

8.1.2  Our adaptive strategis based on the GHG intervention hierarchy used in our AMP8 plan, summarised i
Figure 36

Figure36: Our greenhouse gas intervention hierarchy

Remove
Net removal of emissions from the atmosphere
through land management actions e.g. peatland
restoration and woodland creation.

Collaborate
Replace

. . o o Using smart planning and co-
Reduce emissions by deploying W creating with stakeholders the
latest or alternative approaches and 0 7 )

. enablers and further action to
technologies e.g. HVO, hydrogen.

emissions reductions.
co _l
Reduce (Efficiency) 0 {:o} ( \lz,)

Maximising synergies across @
all business activity to reduce
costs and use of resources.

Our Plan to Net Zero

Themes

8.1.3  We will continue to pursue efficien@s the first priority making the most of emergirignovation and
technology We willchampion thesustainable use of naturaésourcesincreased application of the
waste hierarchyand the principles of a circular economy in our processes and physical infrastructure.
We will enable, encourage and reward action to protect and enhance the natural environment and
promote the vale of ecosystem services across our business and supply chain.

8.1.4 Toensure arefficient and effectiveapproachwe focus orinterventions that reduce emission at the
same time as enablingultiple benefits for customersThere is often alignment between emission
reduction and several other business strategies to secure benefitefarce resilience, cost efficiency,
recredion (public health) and nature.

8.1.5 Inthe longterm we are likely to retain a proportion oésidualemissionsFor example, it is highly
challenging to entirely eliminate emissions from biological treatment processes integral to water and
wastewater services and associated asset investment. Our strategy prioritises options to reduce these
emissions asaf as possible, including asset transformation over time. In the-temg we will consider
the most effective ways to offset residual emissions as the last resort.

8.1.6  Looking to 2050, we predict that our environmental challenges and growth pressures witiusto
increase and net zero regulations will heighten as more stakeholders and custexpersencehe
increasing impastof climate changeAs a provider of essential public services, customers and
stakeholders will rightly continue expecting the héghstandards from udVe are committed tdurther
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reducing our environmental footprint by deliverilogir AMP8 plan and going even further in AMP9 and
beyond.We predict the need for oigoing net zero enhancements in future AMPs to meet the growing
challerge of delivering more service at the same time as reducing emissio

8.1.7  As aregulated service provider and infrastructure operdtuere are risks tahe succes®f our long
term strategy thatare outside of control. @r short and longterm ability and appoach to net zero is
ultimately determined by national polidjameworks that are the single largest factor determining both
the emissions growth pressures we need to counteract and the level of investment we can prioritise to
emissions reductiong o acheve a sciencbased trajectory requires large and ongoing investment that
is reliant on incentives and funding mechanisms with GHG emissions as the primary driver. Furthermore,
legislative duties such as the new Environment Act, fundamentally influengeatteeand scale of our
GHG emissions reductions. Our strategy includes an ongoing engagement programme to inform
effective policy that fully values GHG emissions to support sustainable development in the round, for
example by providing ideas, data, evidencase studies and pilot trials.

8.2 Our longterm transition plan

8.2.1  We published our first net zero transition plan in our recent Annual Report and Financial Statements
(ARFS), ahead of the upcoming new national requirements. We have updated this workewith th
assessments and plans produced for PR24, showing AMP8 impact in our transitionFtame&7

8.2.2  The first graph shows our emissions challenge with strong grpvetbsures, particularly in scope 3 with
investments to protect the water environment. This also adds ongoing pressure to our scope 1 and 2
emissions in operating new assets to higher standards for decadesto toyhe. LJ | YY Ay 3d T2 NJ
innovated and ptimised to minimise emissiorimit we cannot entirely mitigate th increased emissions
from legal and regulatory requirements and othgubstantial growth pressures.

Figure37. Our emissions challenge and our lotgrm route to netzero
Our emissions challengdarge growth pressures from environmental obligations

AMP8 water investmernprogramme to meet new
additional requirements e.g. Environment Act

Full scope 3 inventory
(reported since 2020)

Not assuming details of further investment
programmes beyond AMP8 until they are clearer

S

r Scope Zlocation based emissiongre reducing with
Iy | decarbonisation of the national grid. Note: we

1_ | already buy 100% certified green electricity.
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Our route to net zero adoptinga sciencebased approach (location based)
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8.2.3

The second graph shows our route to net zero, adopting a scieased approach. Our four near term

sciencebased targets (SBTs) are shown in the green diamonds, and explained in more detail in our
supplementary document UUW37 Net zero 2050 plaio best reflect our expected emissions in

reality, these longerm plans incorporate latest CCC projections for decarbonisation across all sectors
which are part of our supply chain. In doing so, these reflect expected improvements across sectors,
such & further decarbonisation of the national grid.

8.2.4

Scope 2 emissions are shown here using the locdiased reporting method to align with the focus in

most of this document. In our ARFS we show the malksied method to align with our current SBTSs,
recognsing the emissions benefits of our certified renewable electricity. The difference almost entirely
disappears around 2035 with further decarbonisation in the national grid.

8.2.5

We have developed a short, medium and ldagm action plan to 2050, aligned todtthemes of the

GHG intervention hierarchyrigure37). Headlines of the plan are shown in Table 18.

Table1l8 Our GHG emissions action plan 2050

Action plan

Short term(including recent Medium term

Longterm

Reduce through the efficient
use of resources

progress)

A

Colleague campaign 'Use A
Less, Save More'

Achieved ambitious A
targets for percentge of
waste to beneficial reuse

Optimisewastewater A
processes for GHG

Careful delivery of
environment

improvement

programmes

Continual search for
efficiency opportunities

Replace processes and
resources with more
sustainable alternatives

Renewable electricity A
sourcing

Substantial renewable A
energy generabn

capacity and capability
60%+ sludge processgin

by low GHG advanced A
digestion

Electric vehikes rollout

and trials for HGVs

Grow further renevables A
capabilities and capacity
Bioresources planning A
and investment to

increase sludge A
processilg capacity

100% green fleet

supported by our net zerc
enhancement programme

Replace fossil fuels with
alternatives e.g. hydroger
Nutrient recovery
initiatives

Continual stretch for
sustainability informed by
latest innovations

Remove GHGs from the
atmosphere

Woodland creatiorg A
planning and first planting
schemes

Peatland restoratior,
schemes started A

Land management for A
GHG emissions supporte
by our net zero A
enhancement programme
Pledges for 550ha
woodland creation and
1000hapeatland

restoration

Growingbenefits from
created woodlands
Carbon capture, use and
storage

Collaborate to tackle
emissions in the supply
chain

Comprehensive scope 3 A
reporting

Encourage SBTar

capital delivery partners A

A

Inform national approach A
to water environmental
improvements

Enriched sustaibility
criteria for suppliers
Quantify emissions using
product/activity data

Collaborate to
decarbonise our
infrastructure
programmes and wider
supply chain
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Table1l8 Our GHG emissions action plan 2050

Action plan Short term(including recent Medium term Longterm
progress)
Innovate to address current A Carbon categories in A Lowcarbon capital A Transformation in water
technological or market gaps United Utilities delivery options e.g. and wastewater
Innovation Labs nature-based solutions proceséng e.g. nature
A W/ 9hallerigay and lowcarbon cowrrete based solutions
improvement projects on A Process missions A Opportunities for circular
carbon monitoring economy
A Nutrient recovery A Eradicate use of

research remaining fossil fuels

8.3
8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

GHG emissions in our LTDS

As part of our LTDS we hasesured a holistic and integrated approach by asseshmgange of

potential impacts orGHGemissions from our water, wastewater and bioresourcese andadaptive

plans. We have assessed a range of scenarios to consider the potential impacts of acoimme

variables shaping our approadhcluding those set out by the Climate Change Committee (E@Ge

38 summarises our assessment of these scenarios and pathways for GHG emissions and the goal for net
zero. In our LTDS core pathway it shows @kisg to manage substantial growth pressures in embodied
and operational emissions. Our low regrets AMP8 plan strives to keep us on track to 2030, but to
maintain a scienc®ased trajectory to net zero 2050 will need substantial ongoing adaptation. This wi

be achieved through transformational innovation and investment for GHG emissions reduction as a
primary driver, and the full valuation of GHG emissions throughout national policy frameworks to secure
sustainable approaches in the round.

In the longterm strategy data tables (LS3 and LS4) we have summarised the cost to mitigate the change
in GHG emissions as a result of deliveringahie pathwayalongside alternative pathways farater,
wastewaterand bioresources.

These takean estimated operationabHGemissions impact (tG@) for each pathway. This is then
multiplied by the governmengémissions value for the relevant yg@'tCQe) to give a cost for
mitigating the emissions impact of each pathwaihis shows a lontgrm cost to mitigate growth in
GHG emissions ofrca £73 million for the watezore pathwayandcirca £892 million fothe wastewater
core pathwayFigure38 shows that weare likely toneed alterrative investment pathwayt®
confidently meet net zero in the longer term, beyond AMP8.

In the longterm strategy data tables, costs range from £64 million to £151 million to mitigate growth in
GHG emissions from water adaptive pathways and £862 milli@8%5 million to mitigate growth in
GHG emissions from wastewater adaptive pathways.

To support our adaptive planning to net zero we have undertaken assessments of two benign pathways
for changing expectations and fast technology, specifically with ateiemeeting net zero 2050 targets.
These pathways are favourable for GHG emissions, with increased costs from the core pathway. These
additional costs would be to deliver further net zero enhancement programmes, beyond AMP8, to
enable us to meet net zeroh&se costs are not reflected in the LS data tables.

B BEIS (2021https://www.gov.uk/government/publications/valuingreenhousegasemissims-in-policy
appraisal/valuatiorof-greenhousegasemissiongor-policy-appraisaland-evaluation
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Figure38 The GHG impacts of our LTDSlaour adaptive plan to net zero

Outcomes
2025 2030 2035 2040 2045 2050 2 v > 2
%) “u = -
st 38 3 i
.»* Investment: Increase in investment to offset emissions from = & E 3 S
KeY ot . B T = = L E
5 larger water, wastewater and bioresources programmes. © 5 2 E é‘ =g
Investment: ’ Potential additional insetting and offsetting required el I.IEJ = ]
B Core pathway Increase in population, &° °
B Transf . potential increase in process H
ransier scenario emissions and use of chemicals [WAYPAY/S 83 (HlGH) CLIMATE CHANGE O O O
I Demand scenario .
I Climate scenario E
BN Technology scenario ADVERSE (HIGH) DEMAND O O O
I Abstraction scenario
(n/a - immaterial impact)
Expectations scenario ADVERSE (SLOW) TECHNOLOGY O O O
<> Decision point ‘ "« Investment:
; : 5 Low carbon construction materials are not cost
T it
23 rigger poin ADVERSE EXPECTATIONS beneficial, low-emission HGV and fleet by 2040, o O O
5 B carbon-free baseload electricity 2030.
: : ALTERNATIVE TRANSFER 1: NO SESRO _ ALT TRANSFER 2 OO O O
,.-"" creased investment to manage changes to abstraction

CORE PATHWAY

Investment: Ler
Increased investment as a result of _..-"'
changing expectations, increasing .,.-""
carbon emissions and insetting / Lottt
offsetting required
Investment under all benign
scenarios:

Lower embodied emissions, similar
operational emissions.

BENIGN (LOW) DEMAND

BENIGN (FAST) TECHNOLOGY

Investment under benign (fast) technology:
Increased low carbon construction materials, low emission HGV and fleet, carbon free Key

baseload electricity, enhanced emissions monitoring and developments in bioscience. ) . _
Low confidence in achieving outcomes O

NB: Embodied emissions are calculated in consistency with those across our whole AMP8 programme using industry standard methods (PAS 2080) and operational emissions are

calculated inline with Ofwat's common performance commitment methodology, as stated in appendix E of our Chapter 6 supplementary document: Our Net Zero 2050 Plan. Rickanticenaintaehied lrlal e

Higher confidence in achieving outcomes @
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8.3.6

8.3.7

8.3.8

8.4

8.4.1

8.4.2

8.4.3

8.4.4

8.4.5

8.4.6

Within our longterm planning for net zero we have forecast our expected position against the new
AMP8 common performance commitments for operational GHG emissions which are shown in LS1 and
LS2. By 20480 GHG emissions argpected to increase using the PC methodology by circa 59,163

tCQe or 14 per cent from 20290. Our bespoke PC for embodied emissions programme is only
applicable within AMP8 so performance has not been forecast beyond 2030. However, the learning
gained calld be applied to a common or future bespoke PC beyond AMPS8.

Aligned to SciencBased Targets initiativ&BTi) requirements we intend to-te&seline our SBTs

towards the end of AMP7. This will incorporate changes as a result of our AMP8 plan and srtable u
setlongterm SBTSs targeting emissions reduction for the next 25 years across all 3 emission scopes
FfA3IYySR G2 {.¢AQa O2NILRNIGS ySi TSNRB adl yRIFENRO®
in GHG emissions by 2050. Taligns wih our transition plarto meet UK government carbon budgets
alignedto the UK Climate Act.

2SS gAff NBOASG 2dzNJ LI Iy OeoOtAlorftte SFHOK !'at (2
and confidence. We will evolve the plan over time to alwegtson latest national policy, climate science
and the technical feasibility and celsenefit of potential interventions.

Climate resilience

Current priorities and future ambitions for climate resilience

We have developed a mature understanding of how aterchange is likely to test the resilience of our
services through our compaswide assessment of climatelated risks, updated cyclically with latest
evidence. This explores the risks from both the acute impacts of more frequent and severe weather
events, and more chronic stresses over time from trends for drier and warmer conditions and sea level
rise. We are taking steps to adapt to climate change and continue to provide a resilient service. At the
heart of our response is systems thinking.

In undersanding how systems (both UUWIvned and norowned /partner led) interact and depend on
each other, we account for and anticipate likely cascade failure risks associated with climate resilience
and develop appropriate strategies to absorb, react, and recove

Our current position and considerations for climate resilience

Climate change presents a systemic and often compounding risk throughout our operations and
services, to which all water companies are susceptible dependent on their geographies andiasket m
FFFSOGa y2i0 2yteée GKS NBfAFIOAtAGE YR ljdzrfAde 271
patterns, for example with increasing demand for water during warm periods.

Rainfall patterns are changing, leading to increased flood risiceptibility to the effects of climate

change are most significant where water companies, such as UUW, have a high dependency on surface
waters for public supplies. This is because surface waters are more exposed to the effects of
evapotranspiration, incrased warming and sunlight driving biological activity. This also relates to the
effects of flash storms, causing surface run off and flooding.

Relatively high rainfall and a hilly topography in the North of England and many parts of Wales, means
that water resource systems are dominated by surface water sources including large nushbers
impounding reservoirs. In thegion, in aypical year, 9%er cent of the water we supply comes from

river or reservoir sources, and only six per cent comes from groatedwT his contrasts with the South

and East of the country where extensive groundwater supplies typically make up a higher proportion of
g GSNI NBa2dz2NDS aeaidsSvya 6So3d cp LISNI OSyids 2y | ¢
England).

Similaty, wildfires are a known issue and are more likely in drier weather. This impacts the quality of
water in many of our source catchments, and can increase operating costs and reduce resilience. This is
prevalent in the North West with high levels of peattaThis also links to GHG emissions and further
accelerates climate change through the release of large carbon stores in the peat.
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