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1. Introduction

This appendix providesset of full business cases émhancement expenditureontained withirour AMP8 business
plan These enhancementid outin thirteen casethroughsections 2 to 5are a critical part of our Lofiterm Delivery
Strategy(LTDSYvorking towards achieving our 2050 ambitieadeveloped with our customerMore informationon
this alignmentan be found imur appendiX8SC0&outh Staffordshire Water long term delivery strategyCand in the
caseghemselveswithin this appendix

You can expect each of our business cases to cover:

1 How our enhancement cases form a critical part of our Performance Commitments (PC) ambitions. Alongsi
our base expenditure programme, they are essential for achieving the targets. Each business case, where
possible, hasstablished a link to a PC

1 Where it has not been possible to link an investment with a step change in a PC, how we have sought to
develop and propose @mprehensive package of Price Control Deliverables (BRGidglect customers from
non-delivery of the schemégseesection 1.%.

1 How we have engaged with our customers on all aspects of our enhancement programme and the individus
business case€ustomers support these schemas well as our other important stakeholders, and their
feedback is presented within each case.

1 How wehave workedvith independent engineering contractors, and our delivery funcimhgvelopinga set
of accurate and efficient costisat reflect the work needed to achieve the outcomes for each case. These cost
have been benchmarked, challenged by our assgeérts,and undergone significant scrutiny to ensure they
are as efficient as possible.

1 Howthe caseshavealsobeen developed following the widely recognised HM Treasury Green Book principles
We have made substantial improvements to our underlying tools, technige#ispdologiesand processes to
generate these business cases.

More detailedinformationaround all of the above, in terms of need, solution and cost generatiarhe foundn our
appendiX8SC37 Our Asset Management Approach to bedtie investment planning through 2028030 andbeyondQ

1.1.1 Enhancementase structure in this appendix

Each business case follows a common strucgeting out the evidence behind eaokestmentaligned with the Ofwat
criteria.Using the first case, WRMP Supply Dentzaddnce, aan example,ttese areset outto support clear eviderirng
for all thirteen cases as follows;

2.1 Case 1: WRMP Supply Demand Balance
- 2.1.1 Summary
- 2.1.2 Backgrounihformation
- 2.1.3 Need for investment
- 2.1.4 Customesupport
- 2.1.5 Best option for customers
- 2.1.6 Cost efficiency
- 2.1.7 Customer protection
- 2.1.8 Delivery

1.Introduction 1
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Through PR24 weavedevelopedour enhancemenheeds through our Asset Managemenbcesqseeappendix
SSC3yincollaborationwith our customers, and the priorities they has@mmunicated to usAndwe align ourresulting
enhancement casmvestmentin this appendixvith thoseclear customer priorities established through our ongoing
engagement in AMP7, and that form a core part ofBlr2 2 | A y 3  {iléng térfa gisiof that weNpkblished in
November 2022Zpublished on our websiteere)

J Making the best use of our water resources

Running a sustainable business

Providing high-quality drinking water

Delivering water at the right pressure

Figurel ¢ our customer priorities that were identified as part of various consultation process¢s St A S NA y 3
SFTAOASYG Odzai2YSN) aSNBAOSQ IyR W!I T¥F2NRIofS oAffa ¥
1.1.2Summary of enhancement Totex at PR24

Below we set out a summary of taehancement otexinvestmentthat havebeen developedvithin each of these

customer priority areag reflecting our commitmento ensurindine of sighin with thoseoutcomes most important to
ourO dza (i 2né&RINAD dosts are in K.

« Making the best use of our water resources
[ cwsines

4 N\

12,427 CW3.53

4 )

Case 1: Supply-Demand Balance

)
)|

Case 2: Water Efficiency 8,360 4,657 cw3.44

CW3.60, 3.63, 3.66,
3.81, 3.84, 3.87

- J

36,337

Case 3: Smart Metering

N

[n
B(

Total 8,360
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(/] Running a sustainable business
S

Case 4: Our Water Industry National 19.911 /cwa.i, 3.7,3.10,
Environment Programme (WINEP) ’ 3.16, 3.28, 3.31, 3.34

)
)

Case 5: Our stretching leakage ambition 2,240 1,236 Cw3.47

Case 6: Energy Security and Carbon

7,236 Cws.127
Emission Reductions
Case 7: Cyber Security 2,754 CW3.124
Case 8: Security & Emergency Measures 526 CW3.121

(QEMD)

Total

'\

c@_‘, Providing high-quality drinking water

Enhancement Case

CWs3 lines

4 )

Case 9: Addressing raw water deterioration 28,069 CwW3.97
Case 10: Reducing lead supplies 7,164 CW3.106, 3.109

~

- j

35,233

88

B

/
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|ﬁ| Delivering water at the right pressure

G O O CID
4 I N\ [ I

Case 11: Distribution Network Resilience 8,285 Cw3.118

Case 12: Production Resilience 7,337 CW3.118

Case 13: Smart Water System Trials 3,557 CW3.118

0
N DA AN Y
< a»
([ opex
[ 1000

Total Enhancement Programme 10,600 139,497

1.1.3 An overviewof enhancement expenditure in ouproposedTotex portfolio

The enhancement caseg have developed for PR24 have been subject to more rigour than ever before imgssess
whether they deliver those step changes in those areas customers have told sedtasypriorityAnd in response, &v

will deliver a combination of regulatory driven and-iaked enhancements covering five key work programmes; water
quality, resilience, supply side enhancements, demand side enhancements and the environment.

We will continue to invest to meet our regulatory requirements including those defined by our Water Resource
Management Plan (WRMP), and the Water Industry National Environment Programme (WINEP), with notable schem
relating to a new transfer main at Gnafm in the Cambridge region, together with a significant uplift in our demand side
investment through our Universal metering, enhanced leakage detection and water efficiency programmes. We also
include a number of water quality improvement schemes supgddiyethe DWI as recognised needs in AMP8, including
enhanced nitrate and manganese treatment in addition to our cyber security commitments through the Network and
Information Systems regulations. We have also worked to develop a key part of our Netafayp at investment in
renewables at sites across our network.

Finally, in addition to the significant base programme investment supporting increased resilience of our production ar
network assets, we include enhancement solutions across both areas to ensure we are protecting customers in the I¢
term from the impats of climate change and growth driven events that can have catastrophic consequences to our
continued ability to provide high quality, reliable supplies to our customers stangrio.

1.Introduction 4
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1.2 Defining base and enhancement investment

Ourbase and enhancemenéapitalprogrammesat PR2Aave been built in parallel, with a wealth of modelled and SME
input to generate a clear view of investment needs and an unconstrained list of options. We decided that, ahead of
moving into more detailed solution development and costing phases, it wagamipto clearly define whether those
solutions we had identified as being required in the period 2T should be classed as either base or enhancement
investment. The following flow proces<imure 2, demonstrates the questions we asked of ourseimehis sense, with
the main focus being on what the investment was delivering for our customers.

~k nNO

Solution apprasial start
point

I there any impact on
other schemes? requlatary/legislation? Does nesd da .
( » A single point of asset failure?
i shiftin . Bel?dn;.rlsldtnl management
Strategic intemal con
ey = Clear customer support?

" + Low probability and high
cmsmmct of failure to
Classified by Ofwat

Enhancement criteria?
Is this scheme distinctly Can clear distinction be
different from ather  #=3 |5 cther scheme base? #“23b drawn between proposed
impacted scheme? enhancement and base
!Iunenﬂ‘

Potential Enhancement May fall into Resilience category ?
Has the Investment Need been soundly !ﬂd!g:d through the Asset Risk & Hndellm'f

Planning process stage? Is there additional evidence to support an
enhancement case:

« Need from root cause?

Can a robust selection process be demonstrated in solution appraisal? o~
( # Selection has looked at a reasonable number of
options?
Can cost efficiency and value be evidenced through a clear costing process? ~ =k
2 1 + Estimates have been made on a reasonable scope
( of work using? relevant cost base

Can customer support be evidenced for an improved level of service and a strong d!luqrpm « Areasonable business risk has been accepted?

(-J
Strong Enhancement case eg Resilience/Water Quality/Regulatory Undertaking

Figure 2 - decision tree used to determine the categorisation of our priority schemes across our base and
enhancement programmes

1.2 Our overall approach to developing enhancement cases for PR24 5
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1.3 Developing stretching cost efficiency targets

There are two processes thae have undertaken to ensure that the best value options for custoarerdelivered at an
efficient cost Throughout development of the business plan, we have wawkibda thirdparty engineeng contractor
Aqua Consultindo develop the scope and options that baedtiress the business need#e detailed processes we
undertook to develop, challenge, and continually refine our cost estimates can be faanddn 3of our appendix
BSC37 Our Asset Management Approach to hestie investment planning through 2028030 and beyond Q

We worked withAquain delivered twodistinctphases ofolution and cost developmenthd initial phase focusing on

defined a long list of options that could potentially be considered for delivering against each need. The second phase
focused on homing in on a shortlist that the business would move forward with in the business plan. All longlist optior
were developed withbusy Saa {a9Qa f2y3 gAGK GKSANI AYRADARdzZ £ 0
Value analysis to determine the beptions to take forward into the business plan. The analysis looked at categories lik

Ability to meet project drivers and regulatory compliance
Provide a longerm solution to SSW

Providing Green solutions

Technically Feasibility

Deliverability

Cost

=A =4 =4 =8 =4 =9

Schemes that scored highly in these areas were selected for further cost estimation and inclusion within the business
plan. Further sessions were then undertaken to ensure detailed scopes could be achieved prior to costing. AQUA elic
information specit to sites included current process and schematics to help inform where new solutions could be
accommodated into the current makg of the sites. This ensured that all scope were rationalised by what is present ol
site and assumptions were limited.

Final options were then subject to AQELAst estimation that achieved-80% cost confidence. AQUA consultants have a
wealth of data in databases that consist of actual outturn costs within the water industry that inform their cost models.
Where necessary, thifdarty companies were consulteddget exact quotations for bespoke equipment or solutions.
AQUA has also been involved in benchmarking exercises for OFWAT in previous work they have completed.

Operational and Embodied Carbon halsoformed part of the cost benefit analysis process. As the options went
through vigorous costing processes with a tpiagty engineering consultancy both carbon types could be quantified and
taken into consideration. SSW took the decision to engage giveititi an engineering consultancy to ensure options and
costs could be developed robustly and efficiently with the objective to satisfy OFWATs enhancement criteria in mind
stages along the way.

Figure3, below, defines the movement through Phase 1 and Phase 2 of this solution definition, shortlisting and cost
estimation procesthat we undertook with AQUA consultants undertook when developingrthancement cases
contained within this appendix.

SSC believe that the costs developed for the options discussed above are efficient as they have been based on a go
understanding of the existing infrastructure found at the locations where they will be installed thus reducing the level
assumptions amand the costs.

1.3Developing stretching cost efficiency targets 6



Outputs from initial stage of solution cost and value
exercise - understanding of initially preferred solutions
from stakeholders and through early use of Copperleaf

NPV results

eg WRMP, DWI and EA

Internal Board engagement
Initial Board discussions on shape and
affordability of plan given outputs of
Copperleaf scenario modelling

Need Verification

1\

Validated
Phase 1 outputs

1.1 Review of need

Regulatory requirements

Solutions reviewed against known
regulatory undertakings and submissions

Phase 2

Solution Design

2.1 Capture longlist of
options inc. Grey &
Green solutions where
potential

2.2 Develop initial high
level costing of options
(+/-50%)

2.3 Hold workshops to
consolidate longlist
options to be included
in MCA to determine
viable shortlist options

Phase 1

Consolidation of outputs from steps 1 to 5 above into
refined set of solutions filtered into Phase 2 costing

estimation process

Multi Criteria Detailed Cost
Analysis (MCA) Estimation

SSCa8Evidencing our enhancement expenditure in 20280

Solution Validation

Phase 1 unconstrained solution list
subject to wider business validation
and sense check

Customer priority validation
Solutions reviewed against customer
preferences ahead of final plan
acceptability testing

Outline Cost Benefit appraisal
Solutions uploaded into Copperleaf
system with initial Level 1&2 costs and
value. Customer Willingness to Pay value
sets utilised to perform first pass CBA

within initial optimisation scenario

Value generation
and Copperleaf

Solution input

DV 06

5.1 Workshop to generate
value against 6 capital
metrics for costed
solutions - Copperleaf
Value template
completed

5.2 Feasibility Report
produced for each
solution detailing steps
1-5

5.3 Solutions uploaded into
Copperleaf H20 asset
investment system
complete with phased
cost, carbon impact and
value against 6 capital
framework

Figure3 ¢ Phase 1 and 2 solution definitigrshortlisting and cost estimation process developed with Aqua

1.3Developing stretching cost efficiency targets
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1.3.1 Optimisation of our plan

All shortlisted options were included in a risk and value stage within the Copperleaf investment software. Copperleaf
investment decision making support tool to house investments and ultimately turn them into a deliverable and afforda
plan for cutomers. The system itself uses multiple components to achieve this through a process called optimisation.
Six Capitals basedlue framework made up of more thamenty value models allow the business to capture risk and
value against categories that grertinent to the business and its customérseFgure 4)

PCs Alignment to the
6 Capitals as Value Models

SIX CAPITALS

Employee Experience Benefit

C-MeX Customer Experience

D-MeX Customer Experience SOCIAL CAPITAL

MANUFACTURED CAPITAL A =
Employee & Contractor Safety gy

/ Iy | -
Unplanned Outage* ; Water Supply Interruptions
HUMAN CAPITAL /

/ Mains Repair*®

Water Quality Compliance
Risk of Severe Restrictions in a Drought

Public Perception Benefit MANUFACTURED CAPITAL

«
\ FINANCIAL CAPITAL v
2 Environmental Benefit
N FINANCIAL CAPITAL
Compliance Penalties

Operational Carbon

Investment Cost (Capex/Opex/Totex)

Embodied Carbon
Water Quality Compliance NATURAL CAPITAL Water Leakage*

Priority Service for Vulnerable Customers Per Capita Consumption

Cumulative Spend Per AMP Period Low Pressure®
INTELLECTUAL CAPITAL
A Biodiversity

Pollution

Improved Plan Execution
Flooding

Figure4 - Copperleaf Six Capitatssk and value Framework

Applicable value models are attached to investments and scored appropriately using standard questionnaire template
ensure consistency of input across a portfolio. Current and forecasted risk profiles are used to create a baseline risk
position that vale can be offset against for all solution options within a given investment. All value models are attache
to a value function that contains up tiaree value sets, Private, Societal and Willingness to Pay. The value sets contain
monetised values that atignodel outputs. Private costs are based on thoseweatould expect to incuff the risk was
realised, Societal costs are based on the expected-socimomic impact of the risk being realised and WillingneBayto
costs are based on customer expressed values for areas of service improvement.

The optimisation process takes into account financial and performance constraints that are inputted as parameters tc
affect its decisiommaking around the solutions it chooses in context of cost, risk and value in the wider business plan.

When we are looking for the best options for customers, we are taking into consideration affordability as well as cost
value. Final options are selected based on the value that they offer at two levels, the first is the options value at an
investment ével and the second is the value that they offer at a portfolio level to ensure that we are getting the best
value plan across the board based on the portfolio level constraints applied.

Further detail around our AMP8 optimisation approach can be fouBdction4 of our appendixW{ { / o1 h dzNJ !
Management Approach to bestalue investment planning through2026 non YR 06S@2Yy R®Q

1.3Developing stretching cost efficiency targets 8
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1.3.2 Evidencing our deliverapproach for 202582030

Common with convention across the water sector, South Staffs Water delivers its capital investment programmes
primarily through an external supply chain of consultants and contractors. This supply chain will work to an optimised
programme managed by the\83sset Management Function and delivered by the SSW Capital Investment Delivery
function.

For the AMP7 PR19 programme these consisted of several multi supplier framework agreements and standalone
contracts. These frame contracts may be extended into AMPS8 if required for expediency of early AMP8 project delive
or in the case of standalone daacts will continue to be in force until the natural completion of the specific projects.

In early 2023, a process was commenced to appoint delivery partners under framework agreements for the delivery
the AMP8 PR24 programme. This process will comply with the Utilities Contract Regulations 2016.

The AMP8 framework agreements will utilise the Institution of Civil Engineers NEC4 suite of contracts, specifically the
Professional Services Contract and the ECC with Options A (priced activity schedule), B (priced BoQ) Priced C (targe
and E for erargency works (cost reimbursable). This suite of contracts has been chosen because it is the prevailing
contract form used across UK utilities and has been developed to provide flexibility, encourage good project
management, be clear and concise and prewia balanced Client Contractor/Consultant relationship. Each framework
gAft O2yarad 2F | ydzYoSNI 2F W[ 20aQ FT2NJ 6KAOK &dz00Saz

The core of the programme will be delivered by 3 main framework contracts and for projects with a higher capital
expenditure and degree of complexity through stal@he contracts.

1 Infrastructure Assets Delivery FramewoNew build, Improvements, Renewals, Refurbishments, and Capita
Maintenance [BOUNTY]

1 Non Infrastructure Assets Delivery FramewoNew build, Improvements, Renewals, Refurbishments, and
Capital Maintenance [BCM]

1 Professional Services Delivery Framewdr&chnical Engineering Design, Specialist Modelling and Analytics
Commercial and Regulatory Advisory. [Services]

1 Standalone ContractsSingel projects requiring a bespoke structure to enable early contractor involvement
and 2 stage delivery where appropriate, a feasibility, design and pricing contract commission followed by :
delivery contract commission emsureefficient pricing.

This will be supplemented by a number of direct procurement contracts to procure components, such as infrastructur
instrumentation, meters, sensors etc. Works will be let on either a mini tender competition basis or via direct allocatio
with independentost verification to assure value for money.

The model has been designed to deliver;

1 Value for money

Q)¢
(s}
p
=
w
Q

1 aAyAYAdS AyAaSNYIEt wo2ad G2
1 Resilient and reliable delivery
1 Flexibility, adaptability, innovation

Furtherdetailaround our AMP8 delivery approach can be fom{dS O A 2y ¢ ®n W5St A@GSNAy3A |
odzAAYySaa LXIFYQ 2F {{/ xbusifeSPaaeB2gm0. & 2 dzNJ &+ § S NI F dzil dzNB

1.3Developing stretching cost efficiency targets 9
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1.4 Alignment of our enhancement expenditure with our LTDS

For this price review, we have recognised the importance of linking our AMP8 plans with-tieenoridhe new

requirement to submit a 2gear Longerm Delivery Strategy (LTDS) alongside eu@ab business plan for 202030

came at a good time for us @& sought to improve our asset management maturity. Many of the new approaches, tool
and models thatve have developed and used to define investnmtlinedin thisappendixwere built to serve both.

For example, our nevesiliencemodelfor all supply zones in our network. We sought to have a model that could assess
the resilience of our supply zones to climate change, demand, operating environment, and reservoir level. The mode
calculates a robust supptiemand position (hours of storagwvailable) based on a wide range of operating scenarios
(hydraulic constraints, available sources etc.) and condi#omsve have generatedssociated investment cases@ss

our production(for example poweresiience)and network(for examplenew strategigesiliencemains)assets that have
been subject to detailed cost and value estimates and tested extensively with our customers prior to their inclusion in
plan Section 1.50f our appendi¥’{ { / o7 hdzNJ ! 4aS{ al y kvau nEstrientpladnihgRhroGgk
20252030 and beyondprovides further information around how vdefined our core pathwafpr both AMP&nd as

part of the longer term LTDS ambition for operational resilience planning.

Similarly, in our base programpaur improvedmodel for predicting bursts spans the full horizon of the LTDS, builds in
new variables driven by the Common Reference Scenarios (notably climate change in this case), and determines oul
year infrastructure renewals expenditure linked to the desired &RErformance Commitment Level (PCL).

This maturityin our thinkinghas created an inextricable link between our asset management plans, business plan and
LTDS. Whilst there are areas we can still impregere pleased with the coverage of models and-datgen

approaches to decisiamaking across all horizorishis has been further enhanced with our abilityest uncertainty and
scenario analysis in Copperleahichhas supported strategy reviews and provideaturity in focusand decision making

around core and adaptive plannitigough value analysimkedto risk
5 Value Framework >’
drives a need for /——_\

Uncert:
e

which focus

Asset Management

Adaptive
Planning

which reduces

Optimised
portfolios

Benefits
realisation

measured by

e~

Value Framework
Value Framework Oelivery prosr e
& incentives

Figure5 ¢ evidencingAsset Management maturity andmproved decision makingt PR24n contextof the LTDS

The specific links to our LTDS from each case are contained in the reéstmmt detailFor further information omur
LTDS, see appendBSCO02 South Staffordshire Watelong term deliverya G N> 6 S3& Qo

1.4 Alignment of our enhancement expenditure with our LTDS 10
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1.5 Protecting customers with a comprehensive set of Price Control Deliverables

We haveanalysedur enhancemeninvestmentdo identifywherethere is no direct linkraan easy to measure benefit to
our PerformanceCommitmentsor ODQ. &/e havetaken those identifiecenhancemenschemesandgroupedthem into
sixprice control deliverabldPCD categoriesThese are:

1 Supply resilience

1 Storage resilience

1 Smart water system trial
1 Quality

7 WRMP

1 Metering

Within each PCiye have set out our PCD payment rdateprotect our cistomers against nedelivery of enhancement
investmentsThe PCWill setout the key outputs or outcomes expected todidivered through enhancement funding.
If the outputs or outcomeare not deliveredn the control periodthe PCD will ensutbe funding providedahill be
returned toour customes plusthe time value of money to the cost of capitéle proposeto addlate deliverypenalties
through the AMPased on the phasingovided in the individu&CD forecast deliverablesilising the time value of
money tothe cost of capital

Where we have DWI support for enhancement, we consider this offers sufficient customer protection and no PCD is
required. The individual caspsrtainingto improvements in raw water quali(gection 4.}, cyber security and SEMD
(section 3.4and 3.5respectively), fall into this categofyection6.1 contains the DWI support notices.

1.5 Protecting Customers with a comprehensive set of Price Control Deliverables 11
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Supply resilience PGDhisincludes a variety of scheméue to thiswe felt that using a unitratR A Ry Q (i theL iR @ A
price control for our customersVe have instead usepenalties based aie individuaB O K S #h§aRdcement funded
allowance On top of that wewill apply atime value of moneyo the cost of capitdior the appropriateperiod required.

The enhancement investments included within this PCD can be found idtasdsl2 Eection5.1and5.2).

Tablel ¢ Our SupplyresiliencePCD

{dzLJLX @ NBaAfASyOS t/5

Power, supply and, network improvements to deliver water Mioroved resilience

Description capacity.

The outputs of this PCD will be measured in MI/d improved resilience capacity. The fore
Output or Outcome Ml/d deliverables are set out in the table below.
measurement and | Delivery of Ml/d improved resilience capacity will be reported and monitored through the
reporting control period following the existing APR process.
Reported at the end of the financial reporting year.

Independent thirdparty assurance to confirm completed milestones
Assurance

5dzS (2 GKS @FINARIFIYyOS Ay aOKSYSa AyOf dzRSF
a fair price control for our customers. Therefore, we propose to measure deliverables in
improved resilience capacity but, will apply penalties based oridodl scheme
enhancement funded allowance.

Scheme Forecast delivery Cost £s Mi/d
Cosnccilgfnnesson Fleam Dyke stationPower resilience 2028/29 £312,685 2.4
Grantchester road stationPower resilience 2029/30 £541,270 40.8
West Bromwich stationPowerresilience 202627 £1,362,994 104.0
Euston borehole Supply resilience 2028/29 £1,920,016 10.0
Heydon borehole Supply resilience 2029/30 £2,095,749 1.1
Gentleshaw relift pump Supplyresilience 2028/29 £1,104,698 10.0
Hanburyresilience- Network resilience 2029/30 £2,911,049 7.8
Burntwood resilienceNetwork resilience 2029/30 £395,780 8.1

Option A- Late delivery for HAMP phasing, will apply a time value of money penalty to th

enhancement funded amount applied for the individual schesmehwill be returned to our

customers. The time value of money will be applied at the appropriate rate for the perio

required.

OptionBg[  §S RSt APSNE ¢KSNBE GKS LINR2SO0 KI

control period will apply, the time value of money on late delivery (This will apply a cut ¢
PCD payment rate period to the end of year 1 of AMP 9 (2030/31). If by the end of year 1 AhdpBoject is

still incomplete, we will return the enhancement amount fundetispenton that scheme

back to the customer.

Nondelivery2 ¥ af kR AYLINBOSR NBaAfASyOS OF LI O

been started within the control period. We will return the full enhancement funded amot

for that specific schemplusthe time value of money back to our customers.

The time value of money will apply the appropriate rates for the period required.

1.5 Protecting Customers with a comprehensive set of Price Control Deliverables 12
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5sfms C2NBEOFal RSt ADS
__ 202526 202627 2027-28 202829 202930

104 22.4 57.86
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StorageresiliencePCLx This PCI3 aimed to protect our customers from ndelivery of the Langldgeservoir
enhancement investment includedthin the distribution network resilienaasell (section5.1). Thescheme is made
up of base and enhancement spendieliver theproject. The PCD will protect customersthe enhancement
allowanceprovided to deliver this investment.

Table2 - Our Sorageresilience PCD

{G2NF3S NBaAaAfASYOS t/ 5

Storage improvementto deliver a storage improved resilience capacity.

The outputs of this PCD will be measured in meggiihproved resilience capacity. Tt
forecasted Ml deliverable is set out in the table below.

Delivery of storage improved resilience capacity will be reported and monitored thi
the control period following the existing APR process.

Reported at the end of the financial reporting year.

Independent thirgparty assurance to confirm completed milestones

This PCD is to provide customer protection against non and late delivery of Langle
Reservoienhancement funding. The below PCD payment rates will apply to the
enhancement funded allowance. There is a significant amount of base allowance 1
complete this project which will not be subject to a price control deliverable.
OptionA¢[  §S RSt APGSNE ¢gKSNBE (KS LINR2SOi
the control period will apply, the time value of money on late delivery (This will apg
cut off period to the end of year 1 of AMP 9 (2030/31). If by the end of year 1 AMFP
project is still incomplete, we will return the enhancement amount fumidépenton
that scheme back to the customer.

Nondelivery- of storage improved resilience capacity will be applied where the pro
KIayQid oSSy adlNISR gAUGKAY (KS 02y dN
funded amount for the specific schempleisthe time value of money back to our
customers.

The time value of money will apply the appropriate rates for the period required.

’

55t AGSN] C2NEBEOlad RS

>+

Y

202526 202627 202728 202829 202930 Total

5.41 541
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Smart water system trifllCD; TheSmart Water system trial PCD requitesdeliverableof an open data report on a full
smart water systenThe schem® 2 S a y Q (i mat&8iditythrésoll for a PGDut we want to apply a PCD as we
believeit will providea platform for whichinformed decisionsanbe made within the water industry for the futurhe
report will provide insightimto a Smart water system and the quantified bendditscustomersThis PCD applies to the
enhancement investmerase 13section5.3).

Table3 - Smart water system triaPCD

t/ 5

Smart water system trial in th@utwoodsWater Sipply Zone (WSZ}o quantify the
benefits of a smart water system.

The output of this PCD will be through the mechanism of an open data report on t
guantifiable benefits of a smart water system. The forecasted deliverable is set ou
the table below.

Delivery of the open data report should be published in the first quarter of year 4 o
control period (June 2028).

Independent thirdparty assurance to confirm completed milestones

2SS R2y Qi LINRBLRAaS tye fFriS RSt AGSNE LI
materiality threshold for a PCD. We do however want to apply a PCD as we are
confident, we can deliver the project and feel it will deliver insights for the water
industryto make informed decisions on the benefits of a Smart water system lookir
into future price control periods.

NonrRSt APSNE o6& (KS SyR 2F (KS O2y (NERf
been started within the control period. We will return the full enhancement funded
amount for the specific schenpdusthe time value of money back to our customers.
The time value of money will apply the appropriate rates for the period required.

C2NBOl ad RS

-- 202526 202627 202728 202829 202930
Open data
report
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QualityPCD; This PCbovers2 dzZNJ £ S R Sy KIFyOSYSy i Ay@SadySyiltaod 2SS R2)
a0KSYSa R2y Qi YSSi .W&d wanttdiappida PCDOmaitect olr KustBniers #omRedelivery.

We want toprovide an open data report on our lead pilot schémencourage shacklearning and benefitwith the

industry. We hope this will provide insight#o the benefits and prasle a platform for the industry to make informed
decision looking to the futur&his PCD provides custanpeotectionfor caselO (section 4.2.

Table4 - Quality PCD

vdzt f AG& t/ 5

Lead pilot scheme and a lead replacement program for vulnerable customers.

The output of the lead pilot scheme will be through the mechanism of an open dat:
report.

The outcome of the lead replacement program will be based on 373 vulnerable
customers lead replacements.

Forecasted deliverables are set out in the table below.

Delivery of the open data report should be published in the first quarter of year 4 o
AMP 8 (June 2028).

Reporting of the lead replacement programme will be reported at the end of the cc
period through the existing APR process.

Independent thirdparty assurance to confirm completed milestones

2S R2y QiU LINRLRA&AS Fyeée t1dS RStADGSNE LI
materiality threshold. We do however want to apply a PCD as we are confident, wi
deliver the project and feel the shared open data report will provide insights for the
water industry to make informed decisions on the benefits of lead replacements to
reduce the risk of lead failure to customers for future price control periods.

Non-delivery of theopen data reporfor the lead pilot schemwill be applied where the
LINE2S OG0 KlFayQi oSSy adGFNISR gAGKAY 0
enhancement funded amount for the specific scheplusthe time value of money bac
to our customers.

Non-deliveryof lead replacement programme will applyinit rate pereplacement not
delivered by the end of the control period. The unit rate will be based of the
enhancement funded amoun time value of money cost of capital will also be appl
to the applicable value amount.

The time value of money will apply the appropriate rates for the period required.
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5sfms C2NBOF a4

-- 202526 202627 202728 202829 202930
Open data
report
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WRMP PCBThis PCD is fwrotect our customefrom non-delivery of the Grafham water transfer scheteéS R 2 y Qi
propose any late delivery penalties for this scheme as therseaesraldependencies that are out of our contr@fhat

we do propos is nordelivery means$ull enhancement amount to beturned to our customerplus the time value of
money. This PCD provides customer protection for casedtion 21).

Table5- WRMP PCD

t/ 5

N
=
Q
—

Installation of a 26 MI/d capacity pipeline for use when water is available.

The output of the Grafham import will be measured Ml/d capacity pipeline for use \
water is available.

Delivery will be reported and monitored through the control period following the
existing APR process.

Reported at the end of the financial reporting year.

Forecasted deliverables are set out in the table below.

Independent thirgparty assurance to confirm completed milestones

Gratham Transfegfl Hc af kR GNIYAFSNI 2F gl GSNI -
WSAaSNID2AND ¢KA&a A0KSYS A& RSLISYRSyid
to Rede pipeline which has approximately 26 Ml/d of spare capacity until 2040. Th
MI/d will be available upon completion of the Grand Union Canal (GUC) option unc
development by Affinity Water that will enable them to reduce their current take frc
DN} FKIY 2F0iSN®» ¢KAa Ad OdNNByiGfe aoOK:
any late @livery penalties on this PCD due to variables which are out of our contro
NonrRSt APSNE o6& (KS SyR 2F (KS O2y (NRf
been started within the control period. We will return the full enhancement funded
amount for the specific schenpdusthe time value of money back to our customers.
The time value of money will apply the appropriate rates for the period required.

C2NBOI &

<,
S+
c

ol
(¢p)
>
(D)
o

202526 202627 202728 202829 202930

26
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Metering PCIQ This PCD looks to protect aurstomes from nondeliveryof the proposed meters installationale

propose a final figure at the end of the control peffiaded on a unit rateostfor non-deliveryand notany phasing

penalties The unit rate cogprovided below are based on the enhancement case and funding amount proposed to deliv
our target of installationshis PCD provides customer protection for &section2.3).

Table6 - Metering PCD

aSGSNAY3 t/5

Installation of advanced monitoring infrastructure (AMI) meters which are capable
recording and transmitting data at least once every 24 hours to messppties of
water to premises. This involves new AMI meter installations and replacement of
existing meters with new AMI meters.

The new AMI smart meter installation includes both HH and NHH meters.

AMI for basic / AMR replacements covers only NHH replacements as per our
enhancement case.

SSC output will be measured in the number of meters installed by the end of the p
We have put forward a flat phased strategy as can be seen in the table below.
Delivery of meters will be reported and monitored through the existing APR proces

Independent thirdparty assurance to confirm completed milestones

We are confident in thdeliveryover the AMP period but recognise there may be a r
of a lower first year as we phase up the start of our universal programme. Therefo
expect the PCD to relate to whole AMP delivery, rather than in year.

A unit rate per meter will be applied at the end of the control periocidordelivery
based on the enhancement funded allowance for the schemes.

New AMI smart meteinstallation= 161,455 units. Current unit cost rate of £204
AMI for basic / AMR replacement = 22,135 units. Current unit cost rate of £109
Per capita consumption performance commitment penalty will add additional pena
for late/non delivery of the schemes.

Cumulativeforecastof number of meterg(flat phased)

5éfmém C2NBOF 3G RSt A
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2. Making the Best Use of our Water Resousce

The enhancement casasthis section 2have been deelopedto secure thénvestment needed for delivery of our Water
Resources Management Plan 2024 (WRMP24)

The summary of our proposed Enhancement ToteXITiskire 7 below, presented in £K.

Table 7¢ Section 2Proposed Enhancement

4 YR Y Y4 )

Case 1: Supply-Demand Balance 0 12,427 Cw3.53

Case 2: Water Efficiency 8,360 4,657 Cw3.44

. CW3.60, 3.63, 3.66
Case 3: Smart Metering 0 36,337 ' L

\k J/ \k3£LlMJJTJ/

2.1 Case 1IWRMPSupplyDemand Balance

2.1.1 Summary

Every 5 years, water companies develop the Water Resource Management Plan outlining how they intend to sustain
meet the forecasted water demand needs of customers and the environment. Demand management is prioritised, an
then if needed, supply side tigns are evaluated in order determine the best value plan for resolving any deficits.

/' YONARRIS 2 GSNRa RN} Fd 2watun ¢l & adoYAGGSR G2 5SFN
consultation in early 2023. Following this, we have reviewed all of the consultation feedback and provided a revised c
WRMP which is currentlyitiv Defra for review alongside our statement of response.

The Cambridge Water WRMP outlines significant challenges regarding water resource availability and demand for wi
in both the short and long term. Growth in the Cambridge region is forecasted to be faster than anywhere else in the
This growth is bothouses and commercial growth. A large proportion of thelmmrsehold growth relates to

RSOSt2LySyida Ay GKS 0A2YSRAOFIE FyR (GSOKy2f23A0Ff FASC
G A dzLISNOKIF NBSR | & 9 trhditids tQ this, thed aeysante sighifidaik rédtrittion®to our current

1Longterm plan for housingGOV.UK (www.gov.uk)
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61 GSNI NBA2dNDSE NBldZANBR Ay 2NRSNI (12 RSEADSNI Sy daNEy
is unique in that 100% of its water is supplied by chalk aquifers. By 2030 we need to reduce our current abstraction b
circa 25%, with fuhier potential reductions of the same magnitude required before 2040. When we take into account
the impacts of climate change on supply availability and demand, the combination of these factors mean that demanc
outstrips supply and creates a supply demagtficd.

The plan includes ambitious demand management activity that aligns with the Government Environment Act targets,
published in 2022. However, this is not sufficient to resolve the deficit. As such, we have identified over 130 supply si
options which haveden screened to produce a list of feasible options. These options are assessed and costed for all
the benefits and disbenefits the option could bring élgod mitigation, carbon impact, tourism & amenity etc. This,
along with the cost of the schemie,used to assess and compare options through the use of acnitgitia analysis tool

to determine the set of options to resolve the supply demand balance that deliver best value for society and the
environment.

The Cambridge Water revised draft WRMP24 includes two supply side options:

 Grafham Transfera26af K R GNI yATFTSNI 2F 41 GSNI FNBY ! yIAt ALY 2 |
RSLISYRSY (G dzLl2y GKS O2yaidNHzOGA2zY 2F ! y3f Al y 2M/di S NJ
of spare capacity until 2040. The fBen to Rede pipeline will be constructed through the Cambridge Water
area and by connecting into this pipeline and maximising this spare capacity in the pipe we are able to facilita
26 Ml/d transfer of water into our system. TIa8 Ml/d will be available upon completion of the Grand Union
Canal (GUC) option under development by Affinity Water that will enable them to reduce their current take fro
Grafham Water. This is currently scheduled to be 2032 and the cost of the schéhé43n.

1 Fens Reservoirthe development of a 50 M#neservoir jointly with Anglian Water on a 50:50 basis to supply
water into the Cambridge Water region from 2036. This option will supply circa 44 Ml/d of water to the
Cambridge region and total cost for the programme is £1.98t# Fens reservoir features as an appendix to the
Business Plan and is not included in this enhancement case.

We have shared these options with our customers and stakeholders to ensure any concerns are underfiotmiehd
into our planning, as well as determining support and future communication and engagement requirementso@verall
customers support these options, seeing water transfers as a positive way to address the water needs but believe th:
the reservoir offers a longéerm solution that sees less reliance on other companies which is preferred.

Our WRMP24 forms our core pathway for AMP8. We have undertaken scenario testing on our plan to understand ho
the Ofwat reference scenarios may impact the selection of these options.

The Graftham transfer scheme involves jigonstructionand connectiopand this would belesigned andlelivered
through our AMP8 capital delivery partnersrking in collaboration withriglian Water Thisscheme will secure the
mediumterm supply resilience for Cambridge Water customers, as well as enabling critical abstraction reductions fro
the chalk aquifers which will deliver environmental improvement aligned to the Water Framework Directive objectives
and protection from climatehange Prior to te building of this schemee need to undertake network feasibility

studies to determine key connection &ions, changeseededto the configuration of our system, ogsional changes
required to network operation and set up, as well as water quality transfer reviews and impact mitigation work.

The table below summarise our planned investment.
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Table8 - InvestmentSummary

Investment Enhancement AMP 8 TOT AMP 8 AMP 8 Base AMP 8Ehhancement
Investment £k Enhancement CAPEX £K CAPEX £k
OPEX £k
Grafham Network feasibility, 12,427 £0 £0 12,427
Transfer connectionand
associated

infrastructure to
enable transfer of 26
MI/d from Anglian

2 | (i SOxkfbam
Water

Totals| 12,427 £0 £0 12,427

2.1.2 Background Information

The WRMP24 process for Cambridge Water assesses the future water demand neededomuncluding those for

both household and nehousehold customers, as well as identifying those for the environment. This process has show
that there is a significant increase in demand required in the Cambridge Water region of approximately 8% T2

is driven by the ambitious growth forecasts in the region. Whilst many other regions of the country are experiencing
household growth, the Cambridge Water region is forecasting significafitousehold growth too, and in high water
consumptionn activities such as laboratory and medical functions. As a result, tHeoneahold growth constitutes

54% of this forecasted demand increase.

In addition to this, there are significant abstraction reductions that need to be met. Currently the majority of the
Cambridge Water supply comes from chalk aquifers, and as a result of current and forecasted growth rates, there is
need to cap these lieees by nearly 30 Ml/d by 2030 in order to prevent deterioration of these water environments. Thi
equates to over 25% of our current abstraction capacity. In addition, the Environment Agency National Framework,
released in 2021, identified the potentiabde of abstraction reductions prior to 2050 in order to protect the

environment from climate change and help deliver the Water Framework Directive objectives for watercourses to mee
good ecological status. These abstraction reductions, when combinethevtarlier ones, will lead to a reduction in

over 50% of our current water resource availability.

The WRMP24 focuses on demand management in the first instance to meet the new demand and close the gap betv
lost water resource availability. Our plan aims to achieve the Environment Act targets, published in December 2022,
including:

1 50% leakage reductions by 2050, including all interim targets
1 Reduce household consumption to 122 I/p/d by 2038 ditdl/p/d by 2050
1 Reduce nohousehold consumption by 9% by 2038

However, due to the scale of the nbousehold growth planned in the Cambridge regionnoigossible to reduce

overall norhousehold consumption by®fromthe baseline 19/20 level as this would require all new development to be
water neutral as well as reducing existing consumption. As such, we deliver a reithatteruateso 9% of the

forecasted demand in 2038/ this date

Despite these ambitious demand reductions proposals, there is still a significant deficit to be resolved to achieve an
appropriate supply demand balance. As such, new supply side options are required to enable the abstraction reductic
required as well aseet the significant growth in the area. However, due to the chalk geology of the Cambridge Water
region there are very limited opportunities for new supply options in the area. At WRMR2dnmdtation phase, many
options were screened out through cemvironmental assessment process or removed following feedback from the
Environment Agency. Our initial long list of potential options nhumbered over 130, but following these reviews we are |

2.1Casel: WRMP Suppipemand Balance 22



SSCa8Evidencing our enhancement expenditure in 20280

reduced tol8 feasible options, several of which are iterations of the same optiondefgrent size transfers from the
same source). Most of these rely on our neighbouring water companies through transfers, licence trades or effluent
reuse.

Our planning process looks to the value each option provides; here value does not only relate to cost but also to
additional benefits afforded through the option such as flood reliance, tourism and amenities, naturalecapital
biodiversity. All options are included in the Water Resources East (WRIEYitatiki analysis tool, called the simulator.
The simulator then assesses each option against the others to determine the best value options required to solve the
challenge Following selection of thelsemes through this method, the options are included in the Economic Balance of
Supply and Demand model (EBSD) which determines the required timing for these options. The selected supply side
options for Cambridge Water are:

9 Transfer of water from Grafham Transfer
1 Fens Reservoir

Bothoptions are being developed in partnership with our neighbours Anglian Water.

The Gratham Water transfer option will see the transf&6d#ll/d of water from Grafham Water into the Cambridge
Water region via a pipeline currently proposed for construction by Anglian Water to connect Grafham to Rede as part
their strategic grid development. Upon commissioning there will be spare capdlitypipe until 2040 which enables

the supply of 26 Ml/d transfer of water into the Cambridge Water region. Our option requires the installation of
connecting pipework and ancillary infrasture to enable the incorporation of this water into our system. The cost of
this work is £2.43m

This water will be available from Grafham Water as a result of the Graon Canal strategic resource option under
development by Affinity Water. This additional water availability will enable Affinity Water to reduce its transfer of wat
from Graham Water and thereby edalbapacity to transfer to Cambridge Water. As a reduhis reliance on the Grand
Union Canal (GUC) option, the earliest start dateéhfoiGrafham Watetransferoption is 2032.

In order to ensure that oWWRMP preferreghlan is low or no regrets, it is tested against a range of scenarios. This
includes low and high scenarios for both climate change and growth. The different climate change scenarios provide
impact (less than 1%) to the available (D@&ployable OutpuBind therefore do not impact on either the options selected
or the timing of these options.

The differing growth scenarios do show an impact on forecasted demand. Our plan utilises the adopted local plan da
instructed in the Water Resource Planning Guidelines (WRPG). The high growth projection is included in our plan as
adaptive pathwayThe low growth projection utilises the ONS data and actually shows demand to decrease, as shown

the table below:
51.5 52.7 53.4

Table9 - Growth Scenario comparison

Local Plan 48.1 50.5
ONS 45.2 44.8 44 4 44.2 44.0
Difference 2.9 57 7.1 8.5 94
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This shows that the ONS data actually forecasts a reduction in demand. This is because the forecasted new build grc
for the ONS scenario is very low. Our demand forecast assumes a general redugtten iisagalue toa continued
downward trend irmicro-component useln addition, i assumes the current rate of customers optingwatch toa

meteris sustaine@nd takes into account the reduction in demand this typically brings. As a result, this modest increas
in growth is offset by these elemengating to an overall reduction in demand.

Throughout 2022, there have been regular meetings between Cambridge Water, the Environment Agency, Defra anc
Greater Cambridge Shared Planning teams regarding the risk that the existing levels of growth pose to the environm
and the water resource ailability in the area. The Environment Agency has objected to several proposed developmen
on the ground of water resource availability in the catchment and the risk that any increases in demand may pose to 1
environment. These are issues we are fadinthe region now based on the current level of proposed growth, and
therefore we believe it to bmappropriateto plan for a level of growth that we know to be lower than both the local
published plan and the aspirations set out by Government departments such as DHLUC for the Cambridge area, and
whichactuallyshows demandallingrather than increasing

As a result, we believe our plan delivers for the most likely sceramtbsur best value planning shothat these are
the best value options.

2.1.3Need for Investment

When including all of the required elements in the Cambridge Water WRMP24 planning process such as growth, clin
change, and environmental needs, the following supply demand balance is calculated:

Table10- WRMP24 supply demand deficit

SDB (MI/D) -10.27 -32.95 -36.15 -69.24 -69.63

Upon inclusion of the demand management activities, as outlined Brtieonment Act targets, the SDB is updated to
those detailed in table 4 below:

Tablell- WRMP24 supply demand deficit

SDB (MI/D) Ve -12.44 -13.14 -46.23 -46.35

As a result, new supply side options r@guired to deliver a positive supply demand balance for Cambridge Water.

In 2022 Defra announced an opportunity for companies to apply for funding to accelerate infrastructure development
relating to supply resilience. As such, Cambridge Water pabtihdl/d Grafham Transfescheme that was selected in

the draft WRMRorward for acceleratioms previousiyoted,il KA & & OKSYS A& RSLISYRSyild dz
installation of their Grafham to Rede pipeline for Cambridge Water to connect to. To this end, Anglian Water also put
forward their Grafham to Rede pipeline for the acedled infrastructure development funding.

However, the scheme was rejectedmarilydue to Environment Agency concerns regarding the sustainability of the
water source being utilised for the transfer. The 15 Mt sferutilised an existing Anglian Water drought permit, and
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the Environment Agency efirmed in the draft WRMP consultation process that the drought permit was not sustainable
and thereforethe original 15 MO transfer was no longer deemézhsible

As a result, & worked closely with Water Resources East, Affinity Water and Anglian Water to identify an alternative
transfer option Affinity Water currently have a transfer of water from Grafham Water which icatéddbe utilised by
CambridgeWater if a suitable alternative source for AffinVater could bédentified Affinity Water are currently

proposing a strategic resource option through the RAPID process known as the Grand Union Canal option (GUC), wi
also has a dependency upon the Minworth $&€éategic Resource Optiofhe GUC option hasverakhlternatives

relating to the potential size of the scheme, aiftinity W (i SANIR\WRMP hagreviouslyselected the smallest option
size of 50 Ml/dByinsteadselecting the 100 MI/d option, this provided Affinity Water with enough water to release their
existing transfer of water from Grafham Water, therefarakingit availabldor transfer to Cambridge Watdt.also

enablda a larger transfer of water to Cambridge Water than the original 15 Ml/d, and the transfer opportunity is now 2¢
Ml/d which is the maximum spare capacity in the Anglian Waxtaihamto Rede pipelingvhich will be delivered by

Anglan Water in AMPS8The transfer is tim#mited to 2040 ashisis the date where Anglian Water require the full
capacity of the pipeline.

The revised draft WRMPs of Anglian Water, Affinity Water and Cambridge Water all include this option in their prefer
plans.Through inteiregional planning, this option is selecte@inide range of se&rios run by the WRE simulator as

well as individual company EBSD and ratiteria modelling. The option is selecteaim its first availability in 20332,

which is when the GUC option is forecast to be avajlabté 2036 when the Fens reservoir comes online and the need
for the transfer is removed.

Costs for this scheme were developed alongside our other supply side options byPAdkBes se€ection 6.2n this
appendix for further detail on &hAtkins cost estimation process.

A crossconnection will be constructed where the newghian Watercirca 90knstrategic main from Grafham to Rede
(west to east) intersects the existingmibridge Watesupply mainsThis will notionally be located approximately 2km
north of Longstanton. The infrastructure required for this option includes:

1 750m of 500mm diameter crog®nnectionpipework has been included in this option for variable allowance and
costing purposes due to the uncertainty of the finagllan Watesstrategic main location.

1 8000m of 100mm pipework as a notionatlditionalGrafham Rede strategic main spigeline orcontribution
allowanceto Anglian Wateffor Grafham Redpipeline routewhich willenablea shortcrossconnectivityinto the
Cambridge Water network. Tipeeferredsolution will besubject to route optimisation.

1 The pipework will be equipped with flowmetgpressure reducing vals€PRVandother ancillary
instrumentation

1 Water quality mitigatior breakpoint chlorinationincluding

Sodium Hypochlorite dosing agd storag€26 Ml/d)
Chemical dosingtorageandkiosk building
Chlorine contact tank (5163n

Land requirementor treatment site(600 n¥)

Power grid connection for chemical dosing

O OO 0o

1 Land compensatioassociated with 12,750m of pipeline
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These costs are summarised in the table belbve costs include 25%-oast and design included and COPI.

Tablel2 - Grafham Transfeconstructioncostonly breakdown

6,524.7 13191 381.1 44% 11,844
CW2475Diii Op2

Tablel3- Spend profilefeasibility, design and constructionosts

1,775 5834 4,623 12,427
CW2475Diii

Op2

Year 1 and additional costs relate to network feasibility required prior to deggpeline routedesignoptimisationand
own staff costs.

Key apects of the scheme as envisaged are

1 Ongoingcollaborationwith Anglian Watetto develop theoptimal pipeline routeption for progressioand
delivery

1 Pumping will not be required as part of this option, as the hydraulic head already developediglite Water
main to reach Redeill be sufficient.

1 Anglian Watemre undertaking the costing and environmental assessment of the new strategic main therefore |
isthe assessment of th&rafham Transfeuipeline and connectionsill be minimal ors not required as part of
this option.

1 The existing CAM network has the capability to deploy the additional water from this option at the connection
point.

1 Land compensation is assumed for all lengths of pipeline included in the option.

Key risks include:

I Theenabling SRO schemes do not progress as planned.

1 The estimated ipe lengths areotional based om review of GIS for the most appropriate pipeline locatiom
these are subject to change afegtailed desigrenvironmentaimpact assessmeimindland accessibility
negotiations witHandowners.

1 Potentialdegradation of water quality over timethe Grafham Rede strategic main providing the water to the
Cambridge Water.

Thereisnotable variety in the different asset types and cost considerations across the WRMP24idepptyions. This
influenced the selection of appropriate cost models and approaches to employ. The need to achieve consistency in c
estimates with the parkll PR24 processes wagey factor which influenced thiseof 1 KS 2 wOQ& ¢wecmwm A
cost tool TR61. However, recognising that not all of the required assets for all options could be represented in this to
gave rise to using and combining alegime cost approaches. These can be summarised as:

f The WRc TR61 cost tool which includes severdl ¢ RSR Y2RSf & Sod3ads WLYTFNI &G
¢NBFGYSyld Y2RStaQo

1 The WRMP19 cost estimation workbook. The WRMP19 pricing workbook was derived using engineering
judgement on costgssumptionsand industry experience at the time of production. Examples of where this was
required include new power supply connections and land compensation and purchase.
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Optimism bias has been applied as a multiplier to the potaéct costs to compensate for an inherent tendency for
underestimation (optimism) of project pricing compared to the resultant outturn cost. The optimism bias provides a
contingency for currently unforeseen scope items and is set at a level appropriatestagb®f the option

development. The estimated prices for each option are provided with an optimism bias appliedrofdyighd low
estimates reflecting different levels of contingendye optimism bias for the Grafham Transfer option was produced
using guidance from the Cost Consistency Methodology Technical note produced by Mott Macdonald in August 202C
provided for use by South Staffs and Cambridge Water.

Estimation of fixe@pexcosts has been carried out using an approach that is consistent with the SST WRMP24 estime
approach and the WRMP19 methodology. Only staff costs have been included within the fixed operating cost data.

The variable operating costs represent, where applicable to the option: power, chemicals, waste stream and import ¢
The import for the Grafham transfer is being received froglian Water In lieu of a commercial agreement between
CAM and Aglian Wateiat the time of option pricing, a review of thaghan Watetrade costings 2022023 Wholesale
charges schedule has been undertaken to establish assumptions to be prepared representing the expected import cc
The Aglian Wate2022-2023 Wholesaletarges schedule provides thaglian Watefixed charge (per year) and
volumetric charge (per

2.1.4Customer Support

As part of the development of our draft WRMP24 we have shared our plans with customers to understand priorities,
affordability,and preferences. As part of this, we have explained our need for new supply options and shared the type
options, as well as our preferred plan. Following our initial customer engagement several customers raised concerns
around water transfers, and see undertook some additional deep dive research into this activity. The outputs of all of
customer and stakeholder engagement &vpublished as appendices to our draft WRMP24.

Water TransfersMost of the customers that we engaged with are in favour of water transfers for environmental reasor
(if region A suffers no detrimental environmental impact as a result). However, some questioned the viability of this a:
longterm strategy and others wanted further information on the possible adverse environmental impacts of water
transfers in terms of carbon. Below are some direct customer quotes:

AS a short term nterim measure, as | think _e“‘t" a 9'.‘“‘ idea P"O‘“W
part of a plan to become more self - the environment i extremel
sufficient and with a comprehensive important fN "“‘“_‘“"9 our future
assessment of the impacts, this would Water usage if moving Water to

be ok, assuming that it's not going to protect the environment s needed
cause other environmental problems in then | think it's important that it
Region A of course. Beverley (billpayer) happens. Eden (future customer)

No problem from me = We must dp
What & requirgd. | Would only get
arnpyed if | thought it was as a resuft

of rl.cgl':ct and misuse that Water Was
in short supply. Annmarng (SME)

We also hal stakeholder roundtable events as part of the development of our WRMP24 and shared the prospect of
water transfers with attendees. Some stakehaddet 4 G KSY & |y SaaSyidaialt O2YLRY
transfers would boost water supplies faster than a reservoir so would help to fill the deficit in the medium term.
Howeverthey did feel that transfers would only be one piece of the overall plan. Given the time for transfers to come
online, a range of demand management measures wowld twabe relied on until then. Also given the size of the deficit,
a reservoir would also be needed in the long term.
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2.1.5Best Option for Customers

Ou WRMP process identifipetential new supply options, and our process identified over 130 options. These options
include:

New groundwater

New surface water

Licence trades

Water transfers
Groundwater enhancement
Water reuse

= =4 =4 =4 =4 =4

These options must then be screened to ensure they are feasible and so thesédiggnevaelenvironment assessment

to identify any concerns that cannot be mitigated. Any options that pass this screening process progress as feasible
options, and these are shared with key stakeholders and regulators-edmsaltation phase. As a result of feedbat

this stage, additional options, predominantly groundwater options and licence trades relating to chalk aquifers, were
screened out. This led to a firiahsible options list of just 18 options. These options include:

M Groundwater enhancement
i Water transfers
M1 New surface water

In order to determine the best plan to meet the deficit, each option is costed. As well as the financial costs, the more
indirect costs and benefits are calculated; carbon, flood mitigation, biodiversity, natural capital, tourgsmeaitg and
others. These benefits are all used to compare the options and feed into theritetta analysis tool, known as the
simulator. This then selects the best value options to solve the supply demand TeiBaiegional modelling consistently
selects the Graftham dmsfer in all scenarios tested ensuring this is a no regrets option.

In addition to the regional simulator, we also undertake our own options selection process as part of the WMRP to en
that options that are selected as being ties the region are also the right optis for Cambdge Water and our
customerslin the past, we have followed the economics of balancing supply and demand (EBSD) approach to develo
preferred plan, which is a wadbtablished framework and traditionally focused on monetisation and developing least co
portfolios to meeting supplgnd demad challenges. However, for the more challenging complex issues identified
through the problem characterisation a more sophisticated approach to analysis is required.

For WRMP24, we needed to ensure we take a Best Value Planning (BVP) approach to developing our preferred plar
laid out in the Water Resource Planning Guidelines. As such WRW, and the water companies within it, commissionet
Walllingford and PJM Economics to develop a ratritieria analysis tool that would allow companies to assess the value
of options, as well as then produce the best value plan to resolve the challenges in each company and the region ove
We have then utilised thisol for ourCambridge Water WRMP to ensure consistency in approach between the two
plans.

The UKWIR (2020) framework for best value water resources management plans sets owudraemaltiecision analysis
(MCDA) approach for developing a best value plan, and the tool developed follows this approach.

A full appraisal of capex, life cycle costs@pdx(ToteX for all options ensures we can produce a least cost solution. The
details of these for this scheme dam found inSection 6.2nd6.3. Theinclusion of other umimonetised attributes also
allows us to optimise on other objectives and understand the value of differences.

The MCDA considers different types of metrics that are important in determining best value:

- Cost
- PWS drought resilience
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- Carbon costs

- Flood risk

- Human and social wellbeing

- Sustainable natural resources

- PWS customer supply resilience
- Multi-abstractor benefits

These metrics are then weighted and scores for each area for each option are determined using the Valuestream1 tc
following the input of SEA and NCA metrics.

We then use these outputs in the Valuestream?2 tool which loossragupply and demand and determines the best

value options to resolve the challenges we face. We have used this, and EBSD modelling, to develop our preferred p
least cost plan and the plan that is best for the environmEmgre is additional detail on this process in section 9 of the
revised draft Cambridge Water WRMRBe a link to this documentsgection 6.5

The Grafham Transfer option is selected consistently in the EBSD modelling, and through Valuestream for the prefer
plan and best plan for the environment.

Following the draft plan consultation, significant concerns were reagalding the original Grafham transfer option that
featured in our preferred plafhe Grafham transfer at draft plan stage was reliant on an Anglian Water drought permit
which enabled a 15 Ml/d transfer. Following concerns raised by the Environment Agency, this offer was withdrawn by
Anglian Water, and we worked together to identifyadternative opportunity to transfer water into the Cambridge

Water region. Working jointly with Affty Water we have linked to the Grand Union Canal scligm& FA Yy A (& 2 |
selection of the 100 Ml/d option in 2030 enables them to reduce their current transfer from Grafham Water. This then
enables the opportunity of a transfer of water to Cambridgéew#n addition,this new option enables a larger transfer

to be available equal to the maximum spare capacity in the Anglian Water Grafham to Rede pipeline, which @§uates
Mmi/d.

We also commissioned Atkins to undertake a review of the treatment required to bring surface water in our system w
is currently 100% groundwater, and to understand any additional treatment that may be regjhisedemonstrated the
most appropriate approach based on quality, isist,and carbon impact. A summary of the outputs of this work are
includedin Section6.3 The fullreport can be found in Appendix U to the Cambridge Water revised draft WRMP.

2.1.6 Cost Efficiency

All pipeline costs have been calculated using the WRC TR61 method and tool. For elements such as land compensa
flowmeters and pressure reducing valves which cannot be represented in TR61, the cost method has been applied fr
Atkins costing reports gy our WRMP19 pricing workbook. This information is then translated into the CAPEX/OPEX
workbook which merges all of the data from the costing methods mentioned and is used for uplifts and optimism bias
The options and capex workbook is then convertedRY and AIC in a separate workb&immary outputs fronhese
detailed workbooks have been providesievidence of the above costing estimatiorgection 6.2f this appendix.
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2.1.7 Customer Protection

This scheme widlpplya price control deliverabl@PCDrelating to delivery of security of suppMore information and a
Fdz £ tAald 27T n@ngiont55 Q4 OFy 0SS F2dz

Thescheme will be constructed in AMP8 to be ready for the water when it becomes available from Grafham Water in
2032. This water availability is reliant on the Grand Union Canal compidiioh is currently forecast for 2032 howeyer
should this be completed earlier by 2030, the water would be available then for use. As such, we need to have
undertaken all the necessary construction and connection work by the end of AMP8 so that we are ready for the wate
soon as it is availabl&ere will not be agcognisedvater available for us&\(AFU benefit in AMP8. As such, the PCD

will look at delivery of the scheme and ensuringilitbebuilt and ready for use by the end of AMPS8.

Tablel4- WRMP PCD

2 wa't t /5

Installation of a 26 MI/d capacity pipeline for use when water is available.

The output of the Grafham import will be measured Ml/d capacity pipeline for use
when water is available.

Delivery will be reported and monitored through the control period following the
existing APR process.

Reported at the end of the financial reporting year.

Forecasted deliverables are set out in the table below.

Independent thirdparty assurance to confirm completed milestones

Gratham Transfefl Hc af kR GNIYyAFSNI 2F g GSNJ
WSASNID2ANP ¢KA& a0OKSYS A& RSLISYRSyd
Grafham to Rede pipeline which has approximately 26 Ml/d of spare capacity until
2040. This 26 Ml/d wibe available upon completion of the Grand Union Canal (GU
option under development by Affinity Water that will enable them to reduce their
current take from Grafham Water. This is currently scheduled to be completed by
HnoH® 28 R2YyQi elidNmdrgiti@sSon thig RCD tlue to Sariddles whic
are out of our control.

NonrRSt APSNE o6& (GKS SyR 2F (KS O2y (Nt
been started within the control period. We will return the full enhancement funded
amount for the specific schenmmusthe time value of money back to our customers.
The time value of money will apply the appropriate rates for the period required.

' YA C2NBOIald RSt AC

5SSt AGJS
202526 202627 202728 202829 202930

26
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2.1.8Delivery

This section should be readd2 y 2dzy OG A2y A GK {SOGA2Yy cdn W5SEtADBSNAY:
SSCO01 Securing your water futgteusiness plan 2028030.

Thenotional solutiorproposal for Gratham Transfequires construction aéither a deviation in the shortest distance
optimal solution Gratfham Rede pipeline routethieve close proximity to the Cambridge Water netwaoik a750m of
500mm pipelineof final / cross connection pipeline atee off 0f8000m of 1000mm diameter pipelingith Cambridge

Water network connectionhe pipelines will includeccess chamberpwmeters,PRVschlorinationandwater quality

monitoring instrumentation

Although aelatively large project in terms pfoject delivenyby Cambridge Watdboth historically and with regard to
the AMP8&capitalprogramme the scale of the pipeline is witithe markets capacity tdeliver,andit should be
considered irthe context ofatransition from AMP7 t&\MP8with the expectedincreasean investmentin pipeline

delivery Although delivery is phased for AMP8 yeaom®ards it is intended tavork collaboratively with Anglian Water
to commence the process afentifyingandsecuring commitment frora deliverycontractor inAMP8year 1.

Pipeline constructioby its nature faces a number of key challenges

9 Conflictswith existing underground and oveogind assets
1 Varyingchallengingground conditions
1 Weatherimpactscreating inefficiency in construction methods, both drydrad wet cold.

The total cost of the project is estimated atT2#, which includes a 44% optimism bias estimate to account for
challengesuch as those above.

The ppelineconstructionwill require detailedsite investigation, feasibilitgonstructabilityand route optioneeringrior
to atenderprocesgo ensurethe challenges noted abotieat manifest aprogramme and cost risks are known and
understood. These risks can thamaccounted foand mitigatedn desigrand construction phasing amaethod,and
the balance of risk proposed by the contract

Procurement and delivery would bedera standalone contracDeliveryunderthe InfrastructureAssetDelivery
FrameworkContractwould not be appropriate given the scale of work and interdependency thélGrafham to Rede
strategic mairAMP8 projectWorksprocured under theAssets Delivery Framework Contract would typically be smaller
pipe sizes<500mm and for shortéengths.

Astandalonecontractalsoenablesa 2 phased contract commission appradotcarry out a feasibility angéference
designdevelopmentcommissiorprior to the main construction contract commiss@mardgiving improved certainty of
delivery and cost outturn

We will work with Anglian Water and their delivery partners to deliveinfr@structure requiredo transfer water from
Grafhanreservoirto the Cambridge Water netwark

The delivery of the Grafham transfefrastructurewill be in parallel with the Grafham to Rede strategic main. This
presents opportunities for edelivery with Aglian Watewhich wil have a number of advantages;

1 Cost efficiency through economies of scale
91 Direct management by a single contractor of the physical interface design and construction
1 Direct management by a single contractor of the timing of interface construction

Opportunities to deliver as a joint client or with sepaidientcontracts utilising the same contractor willfoether
explored with Aglian Water during the feasibilipphase
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The delivery contrags likely to be SSWs amended NEC4 condragitnilar Anglian Wat@ontract if a joint procurement
is utilised Appropriate options will b®ption A(fixed pricewith activity schedule Option B fixed price with bill of
guantitieg or OptionC(target cost) subject tooutstanding risk profile followirgjte investigation andevelopment of
the reference design.
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2.2 Case 2WRMPWater Efficiency

2.2.1Summary

In 2022, the Government published the targets for aiding the delivery of the Environment Act 2021. Three targets rele
to water efficiency by seeking reduction in household andhmarsehold consumption as well as delivering an overall
reduction in the armunt of water put into supply per capita. As part of developing the latest round of Water Resource
Management plans, the water resource planning guidelines stated that companies should plan to deliver these target
part of their WRMP.

Our WRMP24 for Cambridge Water and for South Staffs Water includes delivery of these targets. We have identified
range of options for delivering the required outcomes, and then undertakenaritétia analysis by working with

Artesia and their demandanagement optimisation tool in order to determine the best value plan for delivering this. We
have undertaken benchmarking across the industry to ensure accuracy in our costs and benefit assumptions, as well
our understanding of risk and delivery.

The optimisation of the options has looked at cost, deliverability and risk when determining the preferred plan. Our be
value plan in the WRMP is also the same as our least cost plan. Our proposed profile of activities also deliver additio
benefits wiich include a reduction in our greenhouse gas emissions as a company, as well as enabling us to deliver fi
abstraction reductions to preserve and protect our environment through delivering the needs identified in the
OYPANRYYSyYy( ! 3S yokdoRWatebResodedes.f CNJI YS g

We are proposing to spend £D2m TOTEX AMP8 to deliver 3.38 Ml/d of demand reduction, as well as a reduction of
394.5 tCO2 per year our greenhouse gas emissions. Our performance will be measured and assessed through annu
review submissions to the Environment Agency (through the WRMPIaewnigay) and Ofwat (through the Annual

Return process). This activity enables delivery of our PCC performance commitment.

2S KIFE@S &aKFENBR 2dzNJ I YOAGA2Y YR UKS RSUOFIAfA 2F K2g ¢
customer engagement work. Our customers support our activities and encourage further education and communicati
to all customers to highlight ¢hreasons behind the need to reduce consumption and encourage behavioural change.

Thetable below summarises our planned expenditure

Tablel5- InvestmentSummary

Investment Enhancement AMP 8 TOTEX AMP 8 AMP 8 Base AMP 8
Investment Enhancement| CAPEX £K enhancement
OPEX £k CAPEX £k
Household water| Water efficiency | 12,057 7,400 0 4,657
efficiency activity including

household water
audits and housing
association
partnerships

Non haisehold | Water efficiency | 960 960 0 0
water efficiency | audits

Totals| 13,017 8,360 0 4,657
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2.2.2Background Information

In 2022, the Governmemiublished the targets associated with the Environment Act 2021. These include targets for the
reduction of both household and ndrousehold consumption as detailed below:

1 Reduce household consumption to 122 I/p/d by 2038 and 110 I/p/d by 2050.
1 Reducenon-household consumption by 9% by 2038 and 15% by 2050.
1 Reduce distribution per capita by 20% by 2038.

The most recent water resource management plans (WRMP24) for both Cambridge Water and South Staffs Water ot
the options for delivery of these statutory targets, as defined in the water resource planning guidelines (WRPG). The
WRMPs identify a range g@ptions for achieving each of these targets and then use a best value multicriteria assessme
approach to determining the preferred set of options to form the plan.

The WRMPs have selected the following activities in order to achieve the water efficiency targets:

1 Household water efficiency audits.
1 Partnerships with Housing Associations to deliver water efficiency improvements.
1 Nonhousehold water efficiency audits.

9 Our multicriteria analysis has selected these items due to the benefit that can be recognised when compared to tl
cost, and due to their deliverability. This is supported by work of other water companies in AMP7, such as Thame
Water who have an extensimen-household water efficiency audit programme. We have liaised with these
companies to understand the outputs of their activities which means we have more certainty on these options for
cost, deliverability and benefits that can be recognised. We haesl lmaur assumptions and costs for these activities
on this real data from other companies.

1 We have also worked with retailers to understand how best to deliver reductions to consumption in-the non
household market. We took part in a club engagement project with other water companies within Water Resource
East (WRE) to work with retailers on &leping options for reducing nemousehold consumption and identifying the
best mechanisms for delivery of these. We have been exploring an incentivisation mechanism for retailers to shal
and promote water efficiency messages and support. In 2022 Southéentook an incentive scheme with non
householders in order to reduce demand during the drought period. They found that the scheme did not deliver a
high level of success and whilst there are many learnings from this, there is obviously still mucldweok t
understand how this approach may be utilised in order to deliver tangible benefit. As such, we have not included 1
option in our preferred plarbut we will continue to work with retailers to continue developing this and other options
further.

1 We are proposing for this work to start in 2025 and continue throughout AMP8. We will also continue these activit
post AMPS, as detailed in both the WRMPs and the LTDS, in order to delivésrigesterm Environment Act
targets. Our demand optimisation work has shown that work must start in 2025 for both household and non
households if we are to achieve the interim target of 122 I/p/d in 2038.

1 As well as delivering the Environment Act targets, these activities deliver our Performance Commitment (PC) for |
along with our proposed household and Awousehold metering programme, which is covered in a separate
enhancement business case document.

In our area, we have nearly 42,500 non household properties and they constitute just over 20% of the overall deman
water. As such, there is an important role for these customers in helping us to drive down demand through reducing
consumptionwastageand leakage. We are conscious that retailers own the relationship withou@eholds since the
market opening in 2017, but we see a key role for water companies to play to support demand reduction in this area.
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As such, following the introduction of the new Environment Act and the proposed targets within, we have included the
reduction to norhousehold consumption by 9% by 2038 and 15% by 2050 in our preferred WRMP plans. During AMF
we have not undertaken anygactive work to reduce demand among our #ausehold population, but we believe

there is significant opportunity here that can be explored through collaborative working.

We have undertaken some engagement with retailers throughout the WRMP process, and continue to do so, in ordel
understand how we can better work with them to support and incentivise water efficiency proposalshtousehold
customers. This could bepporting with onsite audits for nothouseholds, providing leakage detection and water
efficiency advice. We will continue to work with other water companies and retailers to agree the best way to help del
support and incentives in this area.

We undertook a club retailer engagement Club project with the other WRE companies to identify the best mechanisn
increasewater efficiency and how best to engage with retailers andhmarseholders in order to deliver our plan. We
believe this is important so that retailers can expect a consistent approach from the various Wholesalers with whom t
work. This will lead tdhe most efficient way of engaging and operating with both retailers anthowwsehold customers

in order to deliver the maximum benefits.

2.2.3Need for Investment

The drivers for this investment are the targets outlined in the Environment Act relating to reducing both household an
norrhousehold consumption, and therefore contributing to reducing the overall amount of water we put into supply pe
capita.

The Covidl9 pandemic led to a rise in household consumption as we saw increased hygiene practices and more
customers working from home. Hybrid working is how commonplace, and this also leads to more household
consumption. Our WRMP24s, as per the WRPGmaswe will achieve our4year target position for PCC by the end of
AMP7 and therefore our planning for AMP8 starts from this point. This means we are not seeking additional funding e
AMP8 to deliver our AMP7 commitments. Our extensive PCC improveaentrpAMP7 have seen notable reductions

to PCC levels, and in 2022/23 the PCC in South Staffs Water region dropped 6 I/p/d compared to the previous year,
despite the heatwaves and drought of 2022. In Cambridge, 2022/23 PCC position is just 1 I/ptdiadde®P19 target
position for the year and therefore we are on track for recovering our forecasted progress. Our PCC improvement pla
years 4 and 5 of AMP7 will deliver an additional step change in activity and spend to deliver these target positions.

The Environment Act targets relate to 2038 and 2050 but our demand management optimisation work, that we have
undertaken as part of developing the WRMP24s, shows that we need to commence this work in AMPS if we are to
achieve these targets. Thigg-term pathway for delivery is outlined in the WRMP24s as well as the LTDS and is
summariseds follows
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Tablel6 - Benefits of our proposed water efficiency programme

Household water efficiency
programme (partnering 2021012 2025 1.35 1.52 2.85 2.25 135 ] 1.35
approach, home visit)

Innovative tariffs 2021-:048 2035 2.30 0 0 203 | 203 | 2.30

Housing associationgargeted
programme

2021036 2025 0 0.71 0.28 0 0 0

Non-household water efficiency
programme (partnering 2021-015 2025 2.30 1.15 2.30 230 [ 230 | 2.30
approach, site visit)

Total 3.38 5.43 6.58 | 568 | 5.95

After AMP10 the cumulative benefit redgadightly as we replace our household water efficiency programme with our
innowative tariff approach. We believe this mechanism will deliver more sustainable results and at a lbamd s
therefore a better value approacWe are undertaking tariff trials in year 5 of AMP7 which will help us to shape and
develop this optionidentify ways to maximidés outputs and potentially increase the benefitdivered by thisption.

As outlined in our Universal Metering enhancement business case, the installation of smart meters enables us to utili
more costefficientoptions. Our universal metering programme looks to have these installed by 2035 and at this stage
can introduce innovative tariffs as well as use the data from these meters to target our water efficiency activity more
effectively. As a result, the cdet delivering these efficiency measures reduces from AMP10 onwards.

Through our WRMP24 customer engagement progranoonregustomers have stated that they want us to do more to
educate customers in their water usage and the ways to save water. As well, they want us to share more information
all of our customers of why this is so important; so, to share more on our stiess status, the future challenges and

the link between demand and the environment.

2.2.4 Customer Support

As part of the WRMP process, we undertook extensive engagement with both holsethadting future customers)

and nonrthousehold customers to understand their views on water efficiency acfivitide range of research studies,
including our local engagement, continues to indicate that a gap remains for many customers between considering tt
impact on the water environment when they turn on the taps. Many customers are not aware of rainglthevetale

22 Case2: WRMP Water Efficiency 36



SSCa8Evidencing our enhancement expenditure in 20280

of population growth and the low proportion of water habitats which are rated as in good hesilghif&antproportion
are also unaware that they live in a water stressed area.

The core of our local customer engagement programme is our Water Resources Advisory Panel (WRAP). This was c
recruited in July 2021 to ensure it represented as many consumer voices as possible on an online Forum. At its hea
WRAP is a groud bousehold (HH) and business (NHH) customers (and future customers) who are convened (mul
GAYS&a0 (G2 FSSR Ayid2 Fy 2NBFYAaAlIGA2yQa GKAY1Ay3a 2yc GK
direction. This allows for a cimuous, ongoing twavay dialogue with gradually more informed customers. This engender:
trust on both sides and allows consumers to input into complex issues and ongoing debates within orgahisafonsm

ran for 13 months, covering four specific engagement points to alleyoioig discussions.

On our WRAP Forum the national target for reducing customer demand for water (PCC) was largely acceptable to
customers However the stretch targets to 80 I/h/d seemed too difficult to achieve at this peivgn informed around
what this means in terms of daily water uswever, environmental stakeholders would prefer to see a stretched level
of ambition achieved as quickly as possible. The 110 I/h/d target is achievable as long as:

9 Customers are educated and incentivised to change behaviours.

1 There is investment in changing infrastructure (water recycling, water efficient appliances) and developers are

encouraged to build houses which help consumers use less water.

1 Businesses are also set targets to reduce consumption.

1 The impacts of the pandemic in terms of increasing PCC are not long term.
alye 2F 2dzNJ 2w!t C2NHzy aleée GKIFd GKS | &L NI i kthefeisiaK 2 dz
need foraction; 30 years is too long to wait we should be ambitious. However, some are more cautious and mentione
that behaviours can be slow to change.

There is appetite from stakeholders in the building sector and wider sectors (e.g., environmental) and customers for
building in water recycling into new builds. Customers remain keen to have education on water efficiency strategies,
whether via schools,irctly to their homes or information on water saving strategies for large businesses.

Behaviour change is an area that overlaps with other demand and supply side options, but in general customers say
need to have a full understanding or any particular issue before any change is likely e.g., the amount of leakage that
place on cusmer properties, or the benefits of smart metering versus the costs of installation. For the most part,
customers agree they could save more water than they do at present (but need motivation to do so and barriers
removed). Education and advice was theosel most popular option (behind leakage) when customers were asked to
rank 10 options in oWRMP24Theme 2 quantitative survey, attracting 15 points orl®@ priority preference scale.

From reviewing all the available NHH research studies into demand management, these indicates that the biggest be
to the market engaging in water efficiency are:
1 The lack of accurate and accessible meter data.
1 Alack of skills and knowledge to understand how to be more water efficient.
1 The lack of return on investment of becoming more water efficient and/or when they should become more wa
efficient.
1 There was also an overall lack of knowledge around water scarcity and the fact that at this time water restricti
are not seen as a business threat.
1 There were no obvious incentives to drive them to save water and no consequences in place for not becomin
more water efficient.

Ourcollaborativenon-household customer engagement has also shown thagtigon audits and carefully designed
leakage allowance policies can engage them effectively in water efficiency. Larger water users also fed back that mo
partnership working between energy and wadeound data and developing solutions to help the NHH customer meet
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sustainability targets is key and they expressed a greater interest in being engaged with water recycling initiatives thr
targeted support from wholesalers to help them with business cases and case studies.

Our H20nline community members have been vocal in telling us that we need-ehauilitel approach to educating
customers to encourage water conservatiginom TV, radio, digitaprint, and faceto-face engagement.

From the start of our WRAP Forum there were spontaneous calls from some for water companies to bring in new tari
to encourage water saving behaviours, particularly for use in periods of drought. Our early engagement around new t
options suggests #i tariffs which benefit the individual household are preferred ceemmunitybasedones.This call

gla aldAaAtt o0SAy3da SOK2SR Ay 2dzNJ F WealEliconbhuetaeNgage lcustSnels org 2 ¢
this area to develop our plaasidare planning to launch a trial in 2024

2.2.5Best Option for Customers

As part of the WRMP24 process, we identified a range of options for both household dralisehold consumption
reduction, in addition to metering which is covered in a separate business case document:-tHersetiold, these are:

1 Non-household water efficiency programme (company led, siltall) - An analysis of business and water use
would be undertaken, then depending on business type and volumatef used per annum a range of options
could be promoted. This programme initially proposes provision of cistern displacement device or dual flush
retrofit devices and taps inserts and provision of saving your business water use information angdhbgstal
the nonhousehold company themselves.

1 Non-household water efficiency programme (company led, site visit with instglas above, but South Staffs
Water to undertake the installation work on site.

1 Retailer Incentive MechanismThis option encourages retailers to promote water efficiency formmursehold
customers. An analysis of rbousehold use would be undertaken. Retailers are incentivised to encourage with
payments relating to volume saved.

1 Water audits retail¢ South Staffs Water intervention to carry out audits on-hoasehold properties, based on
water use and business type where we can then recommend appropriate options for reducing consumption.

1 Rainwater harvesting for new NHH propertiedJsing estimates of costs and water savings for rainwater
harvesting in new builds from the Waterwise report for small and medium collection areas and low demand th
saving is 592 l/prop/day (equivalent to 218par property per year). Assume South Staffs Water provide £5k
grant to encourage this for 10 new nbouseholds per WRZ per year (CAPEX). All other costs will be met by the
developer/owner of the property.

For household consumption reduction, we developed and assessed the following options:

1 Community rainwater harvesting an intervention for new developments where water collected through roof
runoff and a sustainable drainage system is collected in a lake on the development. This water then undergoe
basic treatment before being supplied through a separate supply systeailét flushing, outside use and
potentially clothes washing.

1 Water neutrality - the additional demand from new development is minimised as far as possible and then offse
by reducing demand in the surrounding area. Offsetting could also be done by reducing leakage and/or non
household demand.

1 Household water efficiency programme (partnering approach, home visgiovision of water saving kits,
plumber installed retrofits, and encouraging behaviour change.

9 Housing associations, targeted programradirect company liaison with housing associations to promote water
efficiency to residents. An initial audit or communication is followed up with regular communications as new
water saving techniques and devices enter the market. The most efficieergelivuld be for housing
associations to use existing contractors to carry out the installations and so a partnership approach with the
housing authority would result in a lower cost to deliver this option.
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Innovative tariffs- This intervention assumes smart metering as agoeisite and therefore can only be

delivered within Smart Network programme. New tariffs are developed and introduced to encourage water
saving behaviours through incentives. Tariffs can be targeteelit@dreductions in consumption based on
individual household consumption patterns. The framework for tariffs for water services are determined by
Ofwat. This intervention would therefore also require input from this regulator.

Home retrofit rainwater harvesting/greywater reuse This intervention would require a widespread

programme to encourage the retrofitting of rainwater or greywater systems to existing housing stock. Rainwat
systems are likely to be more successful at present due to the maturity of the technology anddivtenance
requirements. Retrofit options for greywater recycling products are less popular, more complex and require m
maintenance.

Increased media campaigns and school educatidrhis intervention would build on the baseline activity and
pilot studies that South Staffs Water is already undertaking, but would be higher profile, more consistent and
ordinated at a regional level. The effectiveness of this campaign would vandafepen whether it was part of

a coordinated programme, underpinned by smart metering. There are therefore two variants of this
intervention, with and without smart networks.

New homes standards, voluntaryAt present, all new homes in England must meet the mandatory national
standard set out in the Building Regulations, of 125 litres/person/day. Where there is a clear local need, local
planning authorities can set out Local Plan policies requiring newrgyseb meet the tighter Building

Regulations optional requirement of 110 litres/person/day. This option would be applied at a development sca
through consultation and agreement with stakeholders, particularly the lottadray, developers and main
contractors. The target would be to achieve a new home standard below the current baseline forecast for new
households.

Targeting properties for leakepairs or efficiency audits Home water efficiency visits can result in useful
reductions in water use through the provision of water saving kits, plumber installed retrofits, and by encourag
behaviour change. Implementing this option after smart meter installation, as part @fraNgrtwork

programme means that specific properties with the highest rates of consumption can be targeted for
engagement, to determine the reason for thigh-wateruse. Repairs to internal leaks, e.g., from leaky loos can
be made and advice given if water use is much higher than it should be. The savings associated with this opti
are based on reported losses from leaky loos. There are also two variants oétheniian, with and without

smart networks.

Community Water Efficiency Schemm¢ KA & 2LJiA2Y A& ol aSR 2y GKS NBadz
mn F 5F8Q OFYLIAIy: F20dzaAy3a 2y GKS o0SyS¥ada Sai.
by ordering water saving devices through the GetWaterFit app. Wl weliver campaigns to encourage
households to adjust their water use behaviours and practices. The incentives could be either individual or
community based. Individual schemes could be incentivised with a loyalty seheneecustomers receive a
reward if they achieve a certain percentage reduction in consumption. Community schemes could provide tow
villages or neighbourhoods with a community level reward based on consumption reduction across that area.
There are alstwo variants of this option but where a more modest customer uptake is achieved based on less
targeted intervention and communication due to no smart network data availability.

For the draft WRMPs, we considered three PCC pathways which reflect oretthamn,and high levels of ambition for
PCC reduction by 2050. The medium pathway is based on the national framework for water resources target of 110
litres/person/day. The high and low pathways represent lower / higher ambitions for PCC targets and arethkown in
table below. For the revised draft WRMP, we have assessed another scenario based on the newly introduced
Environment Act targets. These scenarios are represented takiteebelow.
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Tablel7 - PCC reduction scenarios assessed

Scenario Ref  Name Description

PCC_01 PCC_LOW 120 I/h/d by 2050

PCC_02 PCC_MED 110 I/h/d by 2050

PCC_03 PCC_HIGH 90 I/h/d by 2050

PCC_04 PCC Environment Act |122 I/h/d by 2038, 110 I/h/d by 2050

As part of our optimisation activity to determine the preferred plan, we included the Government led initiative of water
labelling as an enabler. Three scenarios of water labelling were alsoqgestedhter labelling, water labelling with
minimum standads, and water labelling with no minimum standards. This has shown that water labelling is required in
order to achieve the 110 I/h/d. Without this government intervention we are unable to achieve the Environment Act
targets forwater efficiency. As agreed at Water Resources West (WRW) and WRE, we have agreed to include water
labelling with no minimum standards as our option in the WRMP, which was proposed by the Government in its wate
labelling consultation 18022 andhave taken the lower savings estimate for this.

As the Environment Act targets are statutory targets, our core pathway looks to ttelsesand we have used the
outputs from the scenario PCC_04 above in both our WRMP24s and our PR24 business plan. Our optimisation has c
both the activities and the profiling of these based on cost and deliverability.

Several of the options for both household and-honsehold consumption reduction involves the behavioural change of
our customers. These options carry a higher level of risk because here we are working to influence and support chan
but it is not whollywithin our control, nor can we guarantee the sustainability the behavioural change of our customers
These options carry a higher level of risk because here we are working to influence and support change, but it is not
wholly within our control, nor canenguarantee the sustainability of the benefits. Our plan incorporates activities that
we, and other companies, have undertaken previously and have known and verified benefits and costs. This ensures
risk of delivering the desired outcomes. Howeverraeegnise that there are potentially large benefits to be achieved
through other activities, including the introduction of innovative tariffs. We will be undertaking trials in AMP7 and AMF
on these in order to inform future discussions and plans.

Our WRMPs selected the following options from the above list to make up our preferred plan:

Household water efficiency programme (partnering approach, home visit) (option HD22)21
Housing associations, targeted programme (option 1D-BGBL

Innovative tariffs (option ID 202348)

Northousehold water efficiency programme (company led, site visit with install) (option D521

=A =4 =4 =4

Figure6 below shows the benefits that will be delivered by our water efficiency work, incthdiggvernment led
interventionwater labelling (WL_02)
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Figure 6- Water efficiency profile

Reducing PCC and nbausehold consumption will directly impact the volume of water we need to produce and put intc
supply, and therefore leads to a direct reduction in our greenhouse gas emissions. The impact of the household and
household water effiency programmes is detailed in table 4 beldhis is calculated using the UK government cost of
carbon table and the Defra intensity metrics, which then enables us to calculate the number of kilograms of CO2e pe
megalitre of water treated. For every nadifre saved through universal metering, we are able therefore to calculate the
associated saving in greenhouse gas emissions.

Table18- Estimated greenhouse gas emission reductions from our selected final plan options

Water efficiency commitment 260.3 365.3 500.0 394.5 426.0
Non-household consumption 134.2 268.5 268.5 268.5 268.5
reduction

We undertook this optimisation with the support of Artesia who have benchmarked costs and benefits against data fre
other water companies. Our WRMP approach and methodology hasbsemed by Jacobs prior to submission.

The costs to deliver the programme are outlined in the table below
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Table19- Cost of our proposed water efficiency programme

Household water efficiency

programme (partnering approach, 2021-012 8.62 3.33 5.29
home visit)
Housing associationstargeted 2021-036 3.44 133 211
programme

Non-household water efficiency 2021015
programme (partnering approach, 0.96 0 0.96
site visit)

Total 13.02 4.66 8.36

2.2.6 Cost Efficiency

Our options for both household and nbousehold consumption reductiamasdeveloped with Artesia. Artesia have
benchmarked costs and benefits against data from other water companies.

Throughout AMP7, Thames Water have undertaken a substantial programme to fit NHH enhanced meter technology
deliver water efficiency visits to NHH customers to identify potential water savings and leakage. They have seen
significant success through tlaigproach, finding approximately 30@grop/day average savings for 3000 visits per year
with an average cost of £250k per Ml/d saving. We have reviewed this and adapted it for our modelling. We have far
fewer NHH customers, and therefore much fewer latgers in our area. Therefore, we believe it is more appropriate to
assume a reduced saving of 500 I/prop/day. This is because our average NHH consumption is 1,630 I/prop/day. Obv
therefore the level of average savings that Thames Water achiewetpsssible in our area. Whilst there will be
obviously some very large users where the savings potential is much greater, we are keen to ensure we look at all NI
customers with specifically tailored programmes based on the size of the customer. Wadielsothat our costs will be
higher as we start up a new activity and develop the programme, elitkély we will need to make more site visits to
achieve the required outcome due to the proportionate scale of savings that would be recognised in smaller business
Therefore, we havemodelled a cost of £750k per Ml/d saving.

We have worked with retailers to identify the highest consumers for water efficiency reviews and leakage detection. V
will look to prioritise our support to the highest water users initially. We believe this will enable to us to identify the
largest savigs first. As the programme progresses, we will move to medium users.

Many of our large mulsite customers have sustainability leads who have a strong focus on energy and water and
therefore we will work with these teams to provide advice and support. In reality, there may be few gains to be had he
and we will focus ofarge single site users who may not have the internal support for this activity already.

We will look to incorporate the smaller NHH customers with our household water efficiency audits as the requirement
are similar e.g., leaky loos, and it will be more efficient to address these on a geographical basis, prioritised ly reviev
DMAs of higlusage. Likewise, we will also align our metering programmes for NHH and household in order to maximi
the efficiencies and enable clearer communication for our customers and more successful water saving education an
advice that will be undertake at tip®int of rollout.
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Thames Water have also seen significant success from undertaking a review of continuous flow. Continuous flow is
classified as a minimum of one litre per hour registered on the meter every hour for 14 consecutive days, indicating t
there may be a ldaor wastage event on the premises. Tweiitg per cent of all water used by businesses is classed as
O2yAydz2dza Ff26> YR ah{[ Qa NBLIZNI S a ifixaslf th&isforniaioh Was m r
shared with businesses. This@nething we propose to incorporate into the water efficiency audit programme as the
smart meters are rolled out and can provide us with this data, so will likely start this work in earnest at the end of AMI
and start of AMP9. We plan to continue our waith retailers and other stakeholders to determine how we most
efficiently enable the delivery of these programmes, and whether retailers may be best placed to undertake some of
activity.

Our WRMP approach and methodology has been assured by Jacobs prior to submission.

2.2.7 Customer Protection

Our activities and delivery plan is outlined in both the WRMP24s and the PR24 business plan. As such, we will need
report annually to both the Environment Agency and Ofwat on progress against our delivery and outline any
improvement plans should our dedry be off track.

Our performance will directly relate telivery ofour PCC performance commitment.

2.2.8Delivery

This section should be read in conjunction fitB OG A 2y ¢ ®n W5SEt AGSNAY3I | KAIK jc
SSCO0Securing your water futurebusiness plan 2028030.

Management ad planningof this programme will be supported bwyr supply chaipartners through ouAMP8
Professional Services Delivery Framewidnis contract will beetenderedfor AMP8and will beaggregation oh number
of existingAMP7framework and standalone contracthese existing contracts haaugported supplier arrangements
which are well establishezhd through which ehaveprocured professional servicas AMF, such as Artesiayvho have
been instrumental ithe programmeslesign

Delivery of tle audit and remedials and enhancemaativity will be through direct labour as we employ additional
resources to undertake the household water efficiency auidientifyanyremedialworksand efficieng activity to be
delivered This resource will be supplementedduy Infrastructure Asset Delivery Framewtwlensure deliverability

Water efficiency amponents will be sourced throughur existing supply contracts being extended idP8;supplies
being held in our internal stores facilities for deployment.

We will continue to worklirectlywith norn-household wateretailers to determine the best mechanism for undertaking
nonhousehold water efficiency audisd remedial efficiencyorksand determine whether it is ourselves or the retailer
who would be best placed to do this. We will continue our discussions on other elements such as incentivisation in or
to ensure a successful working partnership that delivers benefits to all parties.

We will work closely with Housing Associations in AMP7 to build relationships that we can take forward into AMP8 to

ensure the successful delivery of this work. @imect working relationshipctivity will also be delivered by South Staffs
employees.
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2.3 Case 3AWRMPSmart Metering

2.3.1Summary

In 2021, both the South Staffs Water and Cambridge Water regions were declared as areas of serious water stress b
Environment Agency. As such, we have explored the option of introducing compulsory metering to all of our custome
part of the develpment of our WRMP24 for each region.

In AMP7, several water companies have undertaken large scale metering programmes and have undertaken thorouc
analysis on the benefits that this provides. Data from Thames Water and Anglian Water shows that installing a meter
a previously unmetered pperty can lead to between 15% reduced consumption. In addition to this, the additional
data provided also enables companies to deliver more effective water efficiency sexyigdsntifying households for
water audits and tailoring communicatiofi$ie meter data also helps to identify customer side leakage quickly and
accurately and therefore provides leakage benefits too.

At PR19 we explored compulsory metering with our custarbatghey did not support it. Through our extensive
WRMP24 customer engagement programme we have tested the principle again, and we have seen a shift in custom
perception, and we have overall support for this activity. However, particularly in ourS3affistregion, customers have
raised concerns regarding larger or vulnerable families and were keen that we included sufficient support in our plans
We have reviewed our current support mechanismd will be expanding on this for AMP8 accordingly.

As part of the WRMP process, we included several options for metering that were assessed against other demand
management options. These included the scale of metering we would be looking to achieve as well as the timescale
which we would deliver it. Wking with Artesia, we ran various scenarios to identify the preferred optimised programme
of activities in each situation. Our preferred pathway achieves all of the Environment Act targets as set out by the
Government in 2022, and our analysis shows thatersal metering is a key enabler to meeting these targets. This is
because universal metering provides data that make existing water efficiency and leakage activities morarafficient
unlocks new options that have potential to deliver large benefits, such as the development and introduction of green
tariffs that incentivise customers to use less water.

We have also explored metering options for our-honsehold customers. Approximately 90% of our-hnoasehold
customers already have a meter, but the majority of thesdasecmeters and offer little insight to use. Nbousehold
properties constitute just over 20% of the total demand for water in our regions, and therefore theimjsortant role
for these customers in helping us to drive down demand through reducing consumgiage and leakage. We are
conscious that retailers own the relationship with frmuseholds since the market opening in 2017, but we see a key
role for water companies to play to support demand reduction in this area.

As such, following the introduction of the new Environment Act and the proposed targets within, we have included the
reduction to norhousehold consumption by 9% by 2038 and 15% by 2050 in our preferred WRMP24 plan. During AV
we have not undertaken anygactive work to reduce demand among our #ausehold population, but we believe

there is significant opportunity here that can be explored through collaborative working.

We worked with Artesia in the development of our NHH options for our draft WRMP and have included the enhanced
metering technology for all NHH as one of these options using the benefits identified in their report for MOSL delivere
2022. The optimisatiowork by Artesia showed that significant savings could be achieved through fitting Enhanced Me
Technology to all of our existing nbausehold customer base. These meters will provide enhanced levels of informatio
and data that we can use to targetra@ngagement with retailers and ndémouseholds to help deliver reductions in

demand and wastage. It will enable us to identify continuous use which can often be a sign of leakage, and therefore
option will enable us to deliver much greater benefibtw nonthousehold customers as well as direct water savings.

As a result, our preferred plan in WRMP24 includes deployment of universal smart metering across households and

households in both regions by 2035. This represents a total investméer.88f (£36.34m in AMP8) and will deliver
2351 Mi/d reduction in demand 2L76Ml/d by the end of AMP8). This investment includes the cost of the meters and
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their fitting, as well as support cost such as management system upgrades and additional resources to deliver the
programme.

We will prioritise the highest usage DMAs first for installation. This will enableeis/er the maximum benefits quickly
and provide useful information to further explore customer side leakage and provide bespoke water efficiency advice
customers. We will also deliver our programme geographically to ensure it is as efficient affécibe as possible.

For nonrhousehold installations, we will prioritise those properties with no existing meter and will look to combine our
NHH and household rollout programmes, where appropriate, to deliver a more efficient rollout programme.

Our plan assumes these smart meters will all bé gsldable, although not AMI activie AMP8. This is because the
infrastructure in our area of operation is not currently in place to sugptb@MIcapabilityreadily, and therefore the
increased costs for installing this means the costs outweigh the benefits. We do expect this to change over the lifetim
our plan, andhence why were proposing to install AMgpable metersWe expect this shift to occur during AMP9 and
beyond, andthis BB Ff SOGSR Ay GKS aLX AG 2F YSGSNI Ayadlrtfta 4SO
from AMP9.

In order to prepare for this, we are proposing to carry out the installatitmed AMI networks across the SSC network.
The networks are based upon on a mix of property types and hggeDMAS will have AMI meters installed that will
include household and ndmousehold type properties. We will work with our incumbent meter supplier and other
network providers to identify networks for the meters to be connected to. Following installatargrhlysis will be

carried out to identify the full benefiteing seen from the AMI areas. Without carrying out these assessments and trial
work on AMI we cannot fully appreciate the benefits and installation requirements of AMI technology. Data reviews w
be carried out against the benefits detailed below. The dall then provide any changes to our metering strategy
leading into AMP9 in respect of AMR and AMI installations. Full details of this proposal are covered in the PR24 Sma
Operations Enhancement Business Case, as this forms part of our overall&@waks\philosophy and proposals.

We currently read all meters via manpower (meter readers) however, in order to improve our leakagevi®Xan€
revenue performance, we will be reading the majority of our meters by eitherdrigdMR) or remote read (AMI) as we
progress to 2035. Weslieve by 2035 we will have 199,000 legacy smart meters that have to be read by meter readers
and so we are proposing investing in a universal metering solution that will provide a way ofthesditggacy smart
metersin a smart way. This investmenbwd equate to £750Kk.

This enhancement case refers solely to the enhancement spend for metering. General replacement of existing asset:

reading and processing of these is covered by base expendihadollowing table summarises the planned
expenditure.

2.3 Case 3: WRMP Smart Metering 45



SSCa8Evidencing our enhancement expenditure in 20280

Table20 - InvestmentSummary

Investment Enhancement AMP 8 TOTEX AMP 8 AMP 8 Base AMP 8
Investment Enhancement CAPEX £K enhancement
OPEX £k CAPEX £k
Nonhousehold | AMR to AMI 787 0 0 787
enhanced meters
metering
Northousehold | Basic meters to 1,617 0 0 1,617
enhanced AMI meters
metering
Northousehold | New meters for 1,813 0 0 1,813
metering business
Household Optant meter 12,600 0 0 12,600

meters- optants | programme

Household Universal metering 18,510 0 0 18,510
meters- programme
universal
Smart metering | Software 875 0 0 875
software
Smart Reading 134 0 0 134
Infrastructure equipment

Totals| 36,337 0 0 36,337

2.3.2Background Information

In 2021, the Environment Agency declared that both the South Staffs Water and Cambridge Water operating regions
now classified as areas of serious water stress. As a reshiiverexplored the option of compulsory metering, and
engaged with our customers for their views on this as part of our development of the latest round of water resource
management plans (WRMP24).

At PR19 our customers were not supportive of compulsory metering and so our approach for AMP7 has focused on
optants to increase our metering penetration. However, other companies such as Anglian Water, SES and Thames V
have undertaken large scale sinaeter rollout programmes in AMP7. Through our engagement with these companies,
we have identified that installing a meter to a household delivers a 13% saving on the amount of water used by that
household. These companies have also seen that upgrabagjcaneter (requires a manual read by a person) to a smart
meter saves 2% of water consumption in that household.

In the Cambridge region, we have approximat8i meter penetration, but this is much lower in the South Staffs region
at 43%. For the South Staffs Water region, our 2022/23 annual return data shows there is a significant gap between 1
water usage in measured and unmeasured households. Unmeasurezhblossuse 158 I/p/d on average, whereas

those in a measured household use 120 I/p/d. In addition, the low metering penetration means it is more difficult to
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identify areas of high usage. By installing universal metering across our South Staffs customers, we will deliver signif
savings and also gain better information to help us target additional water efficiency activities and customer supply si
leakagewhich currently forms approximately 30% of all of our leakage.

In the Cambridge area we have a sizeable challenge with short atekrmidiater resource availability as we face
significant caps to our licences in 2030 and higher than average population andusamold growth projections.
Thereforewe believe that installing meters across the remaining households can support this by delivering a reductio
demand. Just the same as for the South Staffs region, this enhanced meter penetration will also give us more inform:
which will help us tayet water efficieny and customer supply side leakage activities to reduce demand further still. In
this way, metering not only delivers direct benefits but also is an enabler for additional beneficial activities.

These reductions are critical in enabling our delivery of the Environment Act 2021 targets that were published by the
Government in 202Z'hese outlinesxpected reductions to both household and fausehold consumption as follows:

1 PCC to reduce to 122 I/p/d by 2038 and 110 I/p/d by 2050
1 NHH consumption to reduce by 9% by 2038 and 15% by 2050
9 Distribution input (DI) per capita to reduce by 20% by 2038

As part of the development of the WRMP24 for both regions, we have assessed the need for household universal
metering and the benefits that smart metering across ourmomsehold population could bring. We have looked at a
range of potential timelines fatelivery, and we discuss the detail of this process later in this document. We also asked
our customers for their views and incorporated those into our plans.

As part of our demand management optimisation we have assessed not only the direct benefits that metering may br
but also the indirect benefits. These include, as mentioned above, the ability to better target water efficiency advice (t
both householdsind norhouseholds) and support and identify customer supply side leakage. We believe that meterin
will help make existing leakage and water efficiency activities more efficient due to this, but we also believe it opens
additional opportunities to racte demand. A key example of this would be innovative tariffs for household customers
by having smart meters across all of our customers, we could develgeativebasedcharging mechanism that
encourages and rewards customers who use less water. Thisvigastoption that could deliver significant benefits,

and this forms part of odongterm strategy in both our WRMP and LTDS once we have smart meters installed.

We are proposing to install smart meters in both regions to our household customers to achieve universal metering

(noting 100% penetration will not be possible due to constraints such as shared supplies) by 2035 at a total cost of

£62.2m. The installatioof the meters will save 188 Ml/d as a direct benefit and will then enable additional options that
become cheaper to undertake.§.,active leakage control, customer supply side leakage detection and resolution) as

well as new options i.annovative taiffs. Our WRMP outlines that innovative tariffs will lead to a 2.3 Ml/d reduction in

water across both regions upon implementation.

In addition, we are proposing to fit enhanced meter technology to all of ouhaasehold properties in both regions.

The total cost for this activity will be £7.3@mtotal (including base expenditura)d will deliver 8.63 Ml/d of demand
reduction. Similar to our household meter installations, it will also enable more effective and efficient identification of
high consumption, through reviews of continuous use for example, as well as customer sgke Hakawvill therefore
enable the delivery of adthnal demand reductions and therefore cost and carbon savings.

When assessing the benefits of smart metering, we have identified the following additional benefits to those already
described:

1 Reduced consumption and leakage means reduced abstraction and treatment of water. This saves energy du
less pumping and treatment requirements, as well as a reduction in chemical costs.

1 This reduction in energy and chemicals also leads to a reduction in our greenhouse gas emissions and reduc
carbon footprint.

1 Environmental benefits of leaving more water in the environment through reduced abstraction needs, helping
achieve Water Framework Directive objectives relating to flow.
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9 Improved resilience during peak demand.

In order to maximise the benefits outlined above, we are proposing to invest in a universal metering solution. This is
driven by:

The need for a way of reading legacy smart meters in a smart way and mitigating outdated reading equipmen
Our current capability means we would only be able to retrieve basic data from c75% of our network which lirr
our ability to recognise the benefits of meter reading for PCC, leakageMed.C

T
)l

1 Greater assurance for future meter supply and cost efficiency as this would mean we are not dependent upon
single meter supplier.

1 Requirement to transfer data and provide analysis opportunities to all of our meters.

9 Future adaptability as technology advances and the need to have a flexible system to allow us to adapt.

1 More efficient meter reading routes by planning geographically.

A new universal metering solution would enable us to address the above which not only future proofs our metering
activity but also delivers cost efficiencies and ensures we are able to recognise the PCC and leakage benefits we ha
outlined.

The timing of the Environment Act targets is a key consideration in the timing of our proposed rollout programme. Ou
demand optimisation work identifies that metering also plays a key role in our ability to achieve the leakage targets th
are also identied in the Environment Act. There are multiple interim targets for leakage as detailed below, as taken fr
the 2017/18 baseline position:

20% by 2027
30% by 2032
37% by 2038
50% by 2050

= =4 =4 =4

Our demand management optimisation therefore looked at the relationship between universal metering and having a
smart network in place and the delivery of all of these Environment Act targets. The optimiser showed that we need &
smart network (including sant metering) to be in place for all of the interim targets to be achieved. During AMP7 we
have been delivering our smart network programme of activity which we are building on further for AMP8. The full det
of this are contained in the Smart Operas@nhancement business case. The activity in that case is required to deliver
the full smart network required in order to realise the benefits detailed here.

Through our customer engagement work, oustomershavebeenveryclearontheir preferences regarding levels of
leakage.

1 Reducingurleakagdevelsemergesasaclearandconsisteniriority among most customers.
1 Thereisastrongandconsistentviewthat we needto do moreto reduceleakage from currerlevels.

As such, we have chosen to adopt the scenario that ensures we meet all the interim targets as well as the 2050 targe
assumlng we have a smart network in place by 2035. Some activities feature heavily at the start of the plannmg perio
0KSasS NI RRNB2l ¢ €SEH{F3S NBRdAzOGA2Yy YSiK2Ra (KFG o
result, these tend to be more expensive than some of their later equivalents.

Our scenarios show that the quicker we can introduce smart metering to all of customers then the lower the overall c
of the leakage reduction programme. However, we have to assess the deliverability, financeability and affordability of
this. Through oudiscussions with Anglian Water and Thames Water, both of whom have ambitious meter installation
programmes in AMP7, we believe that delivery of universal metering is five years is not achievable, and this view is
supported by our supply chain. As suchr, meposed programme looks to deliver universal metering in 10 years.
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The benefits generated by this investment are reported against two performance commigi®and leakage. We
will also need to report on progress annually to the Environment Agency as part of our WRMP annual review process

2.3.3Need for Investment

Universal Metering

The drivers for this investment are the targets outlined in the Environment Act relating to reducing household and nor
household consumption and leakage reduction, and therefore contributing to reducing the overall amount of water we
put into supply per gata.

The Environment Act targets relating to household andhwursehold consumption relate to 2038 and 2050 but our
demand management optimisation work, that we have undertaken as part of developing the WRMP24s, shows that v
need to commence this work in AMP8ve are to achieve these targets. It also showed that this profile is required to
achieve the interim targets for leakage as set out in the Environment Adonihierm pathway for delivery is outlined

in the WRMP24s as well as the LTDS.

As part of exploring compulsory metering, we have to evidence support from our customers, and at PR19 our custorr
did not support this approach. However, it is important to understand the background changes since our last round of
customer engagement &/RMP19. Energy smart meters are now commonplace in homes as technology over the last
five years has increased. With the recent energy price rises, customers are turning more and more to smart meters tc
have better information and take control of their usablaving access to this level of data is now seen by customers as
necessary, rather than a nice to have. Throughout our surveys, those customers with smart meters acknowledged th:
they had changed their behaviours as a result to reduce their usageenahsaey.

As a result, we saw a change in attitude to compulsory metering among our customers at WRMP24. It should be nott
GKFG ¢S KIF@S dz&aASR GKS GSNXY adzyAGSNEFE YSGSNRAYy3IE (2
metering. This is because aim would be to achieve universal metering over a set period in order to better inform our
own activities and to help customers change their behaviours.

Our research shows that customers viewed increased metering as a necessary and important approach for us to
undertake. They believe it to be a fair way for all and we did receive majority support from our customers for universa
metering. However, they digise concerns around affordability especially in the most recent customer engagement
completed in the summer of 2022 as the eoftiving crisis intensified and wanted us to ensure they made provisions to
support vulnerable and large families, particylén the South Staffs region where we have a higher than national
average level of deprivation. We discuss our approach to delivering this in the customer protection section below.

At PR19 customers did not support us progressing with compulsory metering. Our current approach in AMP7 focuse:
optants, with a forecast of circa 9000 optants per year. Delivery of our universal metering programme requires a step
change in our meteringpproach, and we have worked closely with our supply chain in developing the programme to
ensure deliverability.

This programme of work is deemed as enhancement spend because:

9 It has resulted from implementation of new statutory targetsthe Environment Act targets
1 Customers have supported this enhanced approach

The rollout programme will take place, for both household andhouseholdmetering, between 2025 and 2035 with
even profiling of meter installations each year.

In October 2022 we applied to Defra for funding to enable us to start several of our AMP8 proposals early, including t

start the delivery of our universal smart metering programme ahead of AMP8. The proposal included the fitting of
household and nohouséhold meters. In March 2023 we were informed we had been successful in this bid.
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The proposal covered metering for both regions. Due to our proposals in our Cambridge Water draft WRMP relating 1
the development of a new reservoir called the Fens Reservoir, this has led to costs in AMP7 that were not budgeted |
PR19. We submitteaur Gate 2 submission for this in November 2022, where we identified a significant cost increase f
the rest of AMP7 as a result of now having a preferred site and concept design, as costs can be more accurately fore
As a result, we have had to batarthe additional funding required from Fens with this accelerated spend and manage
these within our financial constraints as a business.

In addition, we have not achieved our existing AMP7 plan for household meter installations to date. This is because t
number of customers requesting a meter (optants) has significantly fallen due to thel@paddemic, where we were
also unable to finew meters during lockdowns, and due to the aufdiving crisis as customers are reluctant to make
changes that could impact on their bills. Therefore, we propose to undertake an extensive programme in 2023/24 to
catch up this backlog of meterinstala2 y & o0& F A ( G &thisgis whé&ekv@ instatl meteSs @ dainot
immediately charge the customer based on the meter consumption.

As a resulof this, and the need to identify in period funding for the development of Fens Reservoir (unfunded at PR19
we havebeen unable t@ccelerate our metering programme into AMP7.

1 Universal Metering System Solution

We expect to have c480k Diehl smart meters by 2035 which are compatible with all reading methodologies. Equally,
will have fitted Diehl smart meters at all properties which currently have no meter (c339k) and hope to replace a
proportion of ourbasicmeters too. This leaves 199k legacy smart meters which have to be read by meter readers (afte
an assumed 6k are replaced as they reach the end of theidigbelf

There are a series of key drivers for investing in a universal raaténgsolution (such as Temetra):

1 Providing a way of reading the legacy smart meters in a smart way and mitigating outdated reading equipmer

1 We have carried two strategic risks in recent years; aging meter reading equipment for legacy smart meters a
dzy a dzLILR2 NI SR a2Fi g6l NB 6KAOK LINPRdAzOSa YSGSNI NBIFRAY:
through to the billing system.

Our legacy meter portfolio includes Actaris, ABB, Pontamousson Schlumberger, Smartmeter, Severn, Fusion, Sensu
0dzi GKS ANBFGSNI YIFI22NA(Ge FNB 9fadSNIFYR LGNRY® 2§ dz
commonly used are ItroRC300s, Versaprobes and Honeywells which have all been discontinued by their suppliers. E
typically expect that three guns per year will reach the end of their shelf life. In recent years we have sourced
replacements by buying from Ebay, buying fromepthater companies and most recently we have sourced a supplier in
the US who can purpogmiild Versaprobes which provides some risk mitigation. However, we have uncertainty in how
d2dz2NDOS LGNRY C/onnQa | yR 6S KI @erSorekavezio ivd Rf miigatinh e dikA 2
here. We are currently not experiencing the effects of this issue partly due to the software issue described below and
partly due to being sufficiently stocked with Itron guns as it stands.

Echo has historically used alegaef i@ dza S a2 F 06 NB a2t dziAz2zy (2 LINBRdzOS (K
data ready for billing. This solution is no longer functional and has meant that they have had to manballyeye

meters (ashe reading gun hardware has no software to interact with) and manually input read data for a prolonged
period causing significant issues to the operation which has risked productivity, revenue recovery timeliness and date
accuracy (human error risk). Tlisa groupwide strategic risk reportable at Board level.
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ODI performance

Following the points outlined in the previous section, we will be limited to realising the smart benefits of meter reading
for PCC, leakage aneMeX if we do not opt for a universal meter reading solution. Without this solution, we will only be
able to rdrieve basic data from c¢75% of our network and, depending on the scattered locations of the legacy smart
meters, this may prove to give us significant blind spots when trying to analyse leakage or customer consumption in ¢
given DMA for example.

Providing greater assurance regarding future meter supply

We are confident that Diehl can provide the quantity of meters that we require in the coming AMPs however supply
OKIAya IINB adzaOSLIiAG6fS G2 GdzNbdzZ SyOS yR KFE@Ay3a I dzy
does experience isssie

Providing data transferepositoryand analysis opportunities to all of our meters.

We currently use the Diehl portal to receive meter read data, analyse and pass through to our billing system. This is
capable of storing other meter type data however does not have the functionality to transport it and is very expensive
We will, irrespective of this proposal, need to review the alternatives in the market for the Diehl portal in AMP8 due ta
the cost.

Future adaptability

The water industry is currently setting metering strategies for the coming AMPs in the knowledge that technology will
change considerably over this period. Opting for a universal solution provides flexibility for us to adapt as those optiol
naturally appar over time.

Planning our meter reading routes more efficient routes by geography

Our current software does not have geographic planning capacity, constraining our ability to be efficient on daily rout
Although we analyse routing via spreadsheets activity, to support considerations around reading meters more freque
for leakage an®CC, we need to obtain a solution to support the creation of more efficient routes. As part of a new
software, meter coordinates could be stored in the cloud environment, allowing routes to be created and assigned ba
on the locations of both meters amgeter readers.

Due to the inpease in meter installations, we will also need to invest in additional meter reading equipment.

2.3.4 Customer Support

In terms of the investmerdase we put forward to shifting frorbasicto modern metering technology (AMR/AMI) we
have engaged extensively with our customers at a localdedelith other water companies at a Water Resources East
and Water Resources West regional level. The key insights are summarised below which highlight, on balance, that
shifting to smart meter technology is supported by our household andghoasehold custorrs:

1 Majority of customers continue to say that metering is the fairest way to charge for water and as a tool to help
customers save money on their water and energy. Biliss finding is consistent through all local and regional
engagement, including the agoing discussion on our H20nline household Community.

1 There is evidence that support for universal and/or smart metering increases when customers understand the
future challenges around water supply, highlighting how important engagement and education is to help
overcome any customer concerns around meter®@itper top benefits attached to metering by customers
include:

o More control and awareness over usage
0 Helps protect the environment as can help reduce wastage
o Improved leakage detection to reduce wastage
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o Automatically submits readings the desired frequency, without relying oastomers tasubmit their
ownreadingsn betweencompany readingsMost customers are comfortable with smart devices and
relaxed about data sharing, if the right reassurances, technology and clear communication of this is in
place
More accurate billing, removing the need for estimated reads appearing on bills
o Customers prefer fully smart meters (to sesmiart or nonsmart meters) because of the data visibility

and consumption data they would bring
o In particular, NHHs view modern metergtassimplest way to become more water efficieriut raised

the caveat that water companies supparndinvestmentis neededo enable this.

o

1 The benefits of modern meter technology are summarised concisely by our informed and engaged customers
who took part in our deliberative sessi@sspart oour WaterResources Advisoiyanel (WRAREZommunity
Research, February 202R)s cleatr ONRP &a G KS Sy 3F3SySyid (GKIFG GKS 462N
different things to customer(g.,receiving an ishome display, frequency of reads, how the reads are taken) so
clear communication of the benefits using language customers use is important.

1 In our quantitative WRMP24 study (Fdlar 2022, Accent) there was strong support for universal metering
among households who are already metef&tP6 in Cambridge region and 65% in SSWr the whole
customer sample, which was robust and representative, in the Cambridge $8%#oi customers supported
universal metering, with 25% being neutraland dflly |+ 3+ Ay a i 0 p:'> HoivévarRn SR\ theédél |
FAIAdzZNBEA 6SNB nmrI Hy:2Y YR HHE? 612 R2Yy QG (1y260 NJ
engagement programme around metering given over 1 in 5 are against the policy change in the SSW region.

1 There were consistent calls for new tariffs to be developed to enable customers to have choice and the ability
have more control over their usage and bills, as well as the need to have a robust package of support in place
help customers transition ¢om a smart meter, particularly those moving from unmetered fixed charges.

1 Among those concerned about universal metering, particularly among unmetered customers, key reasons
include:

0 Those who rejeavater smart meters tend to also rejeehergysmart meter, Y Ayt & | a GKS
the benefit and doubt the savings.

o Customers have the same concerns about smart meters as for metering in gémeyatorry about
increased bills, especially larger or households with vulnerable customers, either from a financial
perspective or from a medical perspectiveuch as condibns that are dependent of water for effective
treatmentc e.g.,dialysis, Chin@ A small number of customers also pointed to smart meters having
the potential to drive into unwanted behaviours, such as water rationing which can compromise health
routines, such as bathing.

0 Meters might not always result in water usage behaviour change. Considered risky to rely on custome
to monitor their own usage proactively, so clear advice and support mechanisms would be needed to
ensure best outcomes.

0 Resistance to being forced to have a meter and taking away customer choice.

0 Some point to it not being acceptable to transfer any costs around smart meters to customers.

1 Customers also expressed mixed views about how we shoutditofietering investments. In our quantitative
WRMP24 study (Fetdar 2022, Accen38%of customers wanted any raut of metering technology to be
done in a way that minimises costs, with 27% saying it should be undertaken in a way that has the biggest im|
on reducing water consumption quickly.

Whilst there is broad support for universal smart metering, there are mixed views over how much customers are willir
to pay(WTPY¥or investment:

1 The PR24 SSC NERA WTP for water services (October 2022) did not observe a positive WTP for installing sr
meters, which seems to imply that many customers do not prioritise having a smart meter in their home, and/c
that they do not want to pay extra ttave one. Conversely, the Water Resources West (2023) synthesis report
found most customers do support smart metering, including the universautolT his was especially apparent
when customers understood the future challenges around water supply. ldowieig review noted that there is
a lack of WTP data for smart metering, which is in line with the NERA results. These insights showed that
customers in both regions were more mindful of price in relation to this attribute compared to most other
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attributes tested in the study. The lack of informed engagement allowed in a WTP survey may also mean that
full benefits would not have been communicated to customers as they are detibgrative discussions or
more focused quantitative studies.
9 Thisis evidenced to a degree, in a stalmhe test in our quantitative WRMP24 study (Mey 2022, Accent)
where37%o0f household customers said they would not be willing to pay more tfoubliniversal smart
metering, but54%said they would pay more. There were varying levels of appetite in terms of paying more to
complete the rolout quicker, with most favouring a balance between cost and speed-otitoll
1 Alevel of conflict was also seen when customers almost universally told us that the current meter read
frequencies we offer are not fit for purpose. As can be seen in the chart below, a meter read frequency of onc
year in the SSW and twice ayeari@th/ YO NA RIS NBIA2yI R2Sa y204 IfA3
when asked in the same stu@®p%said they would not be prepared to may more on their bill to enable more
regular readings. Howev&6%said they would pay £2.50 a year more to hanemthly/bimonthly readings and
only11%saying they would pay £2.90 a year more to enable weekly/daily readings.
1  When turning to preferences for metering technology, our deliberative sessions with ourR&&darces
Advisory customer&Community Research, February 20@@hd that customers were surprised that there was
only a small price differential between roll out of Automatic Meter Reading (AMR) and roll out of AMI metering
by 2040. Cost was a prevalent consideration, but once they were aware of the small addititsnad AMI as
opposed to AMR, there was a strong preference for AMI. Also, customers félilale sense to introduce the
most advanced technology and future proof the system and that the functionality and diverse benefits of AMI
strongly appealed participants spontaneously identify numerous benefits.
9 Customer did raise concerns about AMI technology which we will need to address as part cbatirro#
main themes were:
1.Will the technology work (for individuals and rural communities)? and what happens if it goes
wrong?
2.Will consumers be able to switch baclbtsicmeters if they are not happy?
3.What data will be collected and are there ulterior motives for its introduction i.e. will prices
increase?
4. Will being able to see use in re@he be stressful for those who are struggling with costs?
5.Will staff lose their jobs if manual readings are no longer required?
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2.3.5Best Option for Customers

Universal Metering

As part of our demand management plan development for the WRMP24 we have considered Smart Network scenari
which represent an integrated approach to demand management built dodheation of installing smart meters on all
households. Our view of smart networks is represented below and details the key elements for smart networks, the
dependenciesand interfaces and how that drives activities that support and enable demand management.

Customers, communities, business units, strategy, operations, regulation

{ Stakeholders

Interface ] Customer Interface Business Interface / dashboard

[

024z Audits
049 7 leak repairs
038 zAdv. P mgt
035- DMAMOT
042z TM leakage

0317 CSL repair

067z Home visits
019 z target leaks
065 - Community

Insight -> Integrated at DMA & TM level to target reductionsin demand in HH, nonHH and leakage
Actions->HWECs, customer contacts, work orders, leakage targeting, repairs, etc

[ Intelligence & Analytics } Analytics modules z Models, machine learning / Al / Deep Learning / Decision Support etc

[ Insights & Actions }

Demand, customer, property type, socio- How, pressure, transients, quality, acoustic, satellite,
demographics, occupancy, HWEC, job records, pipe, geography, asset, leakage job, activity, repair, External data: Weather, ACORN,
[ Data } etc. data: etc. data: customer, job, cost, etc. data

at property level at DMA and TM level

[ Measurement ] Property How measurement

Figure 7- Smart Networks Overview

— ol
HH + NHH , :
( ) Network (DMA and TM) flow, pressure, transients, quality, acoustics, etc.

During AMP7 we have been progressing our smart network programme and this is set to continue through AMPS8. Th
diagram clearlghowsthe important stream of data that metering provides, and so we now need to look at how we
support this smart network further with more smart data from meters. As a result, we have assessed multiple differen
scenarios for household metering:

Universal metering by 2030

Universal metering by 2035

Universal metering by 2040

Current optant level of metering across planning period

Optants in AMP8 and then commence universal metering in 2030 in SST, complete by 2040, start universal
metering in CAM in 2025

= =4 -4 A -9

For norhousehold, we assessed the following options

Metering leftover commercial properties

Installation of enhanced smart meter technology by 2030
Installation of enhanced smart meter technology by 2035
Installation of enhanced smart meter technology by 2040

= =4 =4 =4

During AMP7, several companies are undertaking extensive household smart metering programmes, including Angli
Water, SES and Thames Water. Through discussion with these companies and a detailed review of the results they |
achieved through AMP7, weegproposing to adopt a 13% saving due to behavioural change upon installation of a mete
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to an unmetered property with the customer switching to being charged based upon measured volume. We have alsc
assumed a behavioural change demand reduction of 2% when repléasgraeter with a smart meter. These

estimates are based on the results seen by both Anglian Water and Thames Wateriatide with the experience in

the energy sector.

As part of the scenario testing, we have assessed the deliverability of the metering schemes, again taking informatior
lessons learned from Anglian Water and SES in particular. We have also looked at the impact the metering programr
has on deliverinthe leakage targets as well as the PCC targets, and what timescales we need to have metering in pla
within in order to achieve these. Importantly, we have also assessed the full range of benefits of each of these scenal
particularly when compared the cost e.g., installing a smart meter where there is currently no meter will provide a 13¢
saving in demand for that household. However, there is a very similar cost for upgiaaléigreeter to a smart meter,

but it only provides 2% demand saving.

Another key element that factors into our decision making relates to the balance of requirements in the two WRMPs :
both regions are facing different challenges. We look to balance the needs identified in the WRMPs of both companie
alongside affordabiljtand financeability, hence why we looked at a scenario where we delay the start of universal
YSGSNRAY3A dzyGAf wnon Ay {2dziK {GFFFa 21 G§SNWP ¢KAa& 2 LA
metering programme so that is deliver@dAMP8, as Cambridge Water faces a larger short term supply challenge.

The optimiser showed that we need a smart network (including smart metering) to be in place for all the interim targe
to be achieved. Smart metering enables additional options to help reduce leakage aftewhiMP®els us to meet
the longterm targets, and a key option here is the introduction of innovative tariffs.

Our plan assumes these smart meters will all be Adters that have AMI capability AMP8. This is because the
infrastructure in our area of operation is not currently in place to sugpertull utilisation o AMI meters readily, and
therefore the increased costs for installitg tsupporting infrastructureean the costs outweigh the benefits. We do
expect this to change over the lifetime of our plan, hedce why ware proposing to install AMR meters that are easily,
and cheaply, converted to AMI meters. We expect this shift to occur during AMP9 and beyond, and this is reflected ir
ALX AG 2F YSGOSNI Ayadltfa ¢6SQNB LINRathiFranh AVMBO, ZnN P06 AMKI®N > ¢
AMP10 onwards.

Our costs have been calculated based on our current contract arrangements and costs. We have assumed that we w
have approximately 9000 optants a year and that the remaining profile will be delivered through the universal meterin
programme. As such, theis a difference in the costs of thedifferent installatioractivities as our universal metering
programme will be more cost efficient as detailethe table belowSimilarly, we anticipate that ndrousehold meters

will be more costly to install due to the location and the potential disruption to business, and therefore the cost for this
programme reflects this.

The total household meter installation cost takes the remaining properties and applies the split of external locations
where we only need to screw in a meter, internal locations where some internal plumbing is required to be cut and
where we need to gainngry and external locations where excavations, reinstatement and pipe cutting is required. Eact
of these work types has a specific unit rate based on current optant unit rates and applying an assumed efficiency. Tl
volume of each work type is then muligal by the respective unit rate before all costs are totalled.

2.3 Case 3: WRMP Smart Metering 55



SSCa8Evidencing our enhancement expenditure in 20280

Thereforewe have assumed the following costs for meter installations.

Table21 - Meter installation costs

Installation Cost per meter installation
Optant £280
Universal Metering £162
Nonthousehold £175

The below table shows the overall costs of our programmes to deliver.

Table22 - Metering cost programme

AMPS AMP9
Household meters £31.10m £31.10n
Non-household meters £422m £2.94m

Reducing PCC, ntwousehold consumption and leakage will directly impact the volume of water we need to produce al
put into supply, and therefore leads to a direct reduction in our greenhouse gas emissions. The impact of the meterin
programmes is detaitkin table4 below.This is calculated usitige UK government cost of carbon table and the Defra
intensity metrics, which then enables us to calculate the numbelogf&msof CO2e pemegalitre of water treated-or
every megalitre saved through univensedtering we are able therefore to calculate the associated saving in greenhouse
gas emission$62

Table23- Estimated greenhouse gas emission reductions from our metering plan

tCO2e saved (cumulative) Year 5 Year10 Year1l5 Year20 @ Year25

2029/30 2034/35 2039/40 2044/45  2049/50
Household & NHH customer meterin 1,628 2,732 2,732 2,732 2,732

The key risk to this programme is the deliverability, especially in light of current world affairs wimghaatieg on

meter stock availability and long lead times, but also noting that many water companies also have similarly ambitious
metering programmes proposed over AMP8 and AMP9 and this may further impact on stock availability and resource
deliver. bwever, we have developed this programme in conjunction with our supply chain to ensure that is it deliveral
and to mitigate the above risk.

Our cost per meter fitting detailed above is based on current costs and therefore takes into account different meter fit
conditione.g.,easier fits where there is already a boundary box in place as well as more complex full excavation fits.
Therefore the costs provided are based on the current known profile of remaining meter fits and our existing costs to
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these. Cost profiles may chanfe/¢ have more or less custonsapting for a meter through our optant programme, as
these installations are more expensive as there is limited opportunity to recognise efficiencies through geographical
planning and working in conjunction with rehab and leakage schemes.

Univesal Metering System Solution

We know that customers are asking for more data and ways to reduce it. We recognise the significant benefit that a
universal reading solution would provide in termsugiporting the increased data demands of some customers.

In addition, a universal solution is also imperative to supporting the current internal challenges in reading hardware a
software which the business (via our supply chain partner Echo) has mitigated for many years.

The current retail plan is based upon continuing to have working reading guns and software; however as aforementic
we carry a significant risk with these itemsl,ashould the current software issues continoeshould we not be able to
source reading gunthe productivity of the meter reading teams will drop. Echo have previously referenced that manus
reads take six times longer to complete vs radio reads which could impact up to 50% of our reads frémir@@2esal
reading solution will provideraumber of opportunities to improve our customer journey, including:

91 Increased revenue security from more effective and timely meter reading reducing debt levels which allows bi
across all customers to reduce
1 Improved leakage and PCC performance through access to timely meter read data across all of our meters

Improved @MeX performance as a result of interaction with a customer portal and the functionality to push read data 1
customers in a timely fashion

2.3.6 Cost Efficiency

Universal Metering

We worked with Artesia in the development of our NHH options for our draft WRMP and have included the enhanced
metering technology for all NHH as one of these options using the benefits identified in their report for MOSL delivere
2022.

The optimisation work by Artesia showed that fitting Enhanced Meter Technology to all of our existingseold
customer base would deliver the majority of the Environment Act target for NHH reduction in the South Staffs region
provided the largegbenefit of any options for the Cambridge region.

Wewill ensure that we engage with both retailers and-honsehold customers to communicate the detailed rollout
plan. We will prioritise those NHH properties with no existing meter. For household meter installations we will prioritis
the highest usage DMAisst. This will enable us to deliver the maximum benefits quickly and provide useful information
to further explore customer side leakage and provide bespoke water efficiency advice to customers. We will also deli
our programme geographically tosme it is as efficient and cost effective as possible. To this end, we also propose to
combine thehousehold anshon-householdmeter rollout to deliver both programmes as efficiently as possible. Many of
our northousehold customers are very close to households, for example shops and hairdressensll &redmore

efficient to do both activities in a geographical area at the same time. It will also enable clearer communication to all «
customers and a more successful behavioural change campaign associated with the rollout. We will develop the dete
this rollout plan before 2025 and ensure we develop an extensive commaongcplan to engage with our customers

and retailers. We have engaged with the companies already doing this work in AMP7 and will take on board lessons
learned to ensure we deliver the best possible customer support and experience through the process.

Our WRMP approach and methodology has been assured by Jacobs prior to submission.
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Universal Metering System Solution

We recognise that this is a significant investment and have therefore explored multiple options to address this risk ac
AMP7. As part of our 2021 meter hardware tender, we also explored the reading software element to align business
vision. We met witlthree suppliers, with costs averag£50-£150k set up cost plus £1:@125k annual fee (increasing

as we install more meters across the AMP). A full tender process waelguired upon approval to confirm specific

costs. From #hird-party assurance perspective, other water companies have been engaged and options compared as
part of the UK Metering Network Group, to give assurance around the benefits of this solution.

We also require additional meter reading equipment for the additional meters we \wviitaling,and these costs have
been developed baskon current purbase costs as per our supplisEmmeworks which have been competitively
tendered.

2.3.7 Customer Protection

As stated above, our research shows that customers viewed increased metering as a necessary and important apprc
for us to undertake but they did raise concerns around affordability especially in the most recent customer engageme
completed in the summeof 2022 as the cosif-living crisis intensified, and wanted us to ensure they made provisions to
support vulnerable and large families, particularly in the South Staffs region where we have a higher than national
average level of deprivation.

We take the issue of affordability extremely seriously and we have now undertaken further customer research on
potential options to do this and have agreed the following approach:

T We aim to have a maximum of 3% of our customers in water poverty by 2035.

1  We will expand our existing Assure programme to support nearly twice as many customers in AMP8 as w
are supporting in AMP7.

1 We will provide a 2 year grace period for meter rollout. Customers will have 2 years from the date of mete
installation before we switch to metered billing so we can provide them with regular consumption and
proposed bill data. This will enable them talarstand the impacts and plan for the potential changesres
required.

Whilst the benefits recognised from the installation of meters (e.g. leakage and PCC) are directly related to these
respective performance commitments, there is to be a PCD to cover the metering programme which will ensure fundi
is returned where we doat install the volume of meters specified. In addition, this will also ensure that we deliver an
appropriate mix of easy and more difficult meter installations as per the methodology used to determine the costing.

The PCD will reporinmumbers of meters fitted per year as the deliveraBl@ NB Ay T2 NX I GA2y F YR
can be foundn section 1.5
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Table24 - Metering PCD

t/ 5

Installation of advanced monitoring infrastructure (AMI) meters which are capable
recording and transmitting data d&ast once every 24 hours to measure supplies of
water to premises. This involves new AMI meter installations and replacement of
existing meters with new AMI meters.

The new AMI smart meter installation includes both HH and NHH meters.

AMI for basic / AMR replacements covers only NHH replacements as per our
enhancement case.

SSC output will be measured in the number of meters installed by the end of the
period. We have put forward a flat phased strategy as can be seen in the table bel
Delivery of meters will be reported and monitored through the existing APR proces

Independent thirdparty assurance to confirm completed milestones

We are confident in the delivery over the ANEriod but recognise there may be a rit
of a lower first year as we phase up the start of our universal programme. Therefo
we expect the PCD to relate to whole AMP delivery, rather than in year.

A unit rate per meter will bapplied at the end of the control period for nafelivery
based on the enhancement funded allowance for the schemes.

New AMI smart meter installation = 161,455 units. Current unit cost rate of £204
AMI for basic / AMR replacement = 22,135 units. Current unit cost rate of £109
Per capita consumption performance commitment penalty will add additional pena
for late/non delivery of the schemes.

Cumulative forecast of number of meters (flat phased)

5sfmsN C2NBOFali RS
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2.3.8Delivery

This section should be read in conjunctioph 1 K { SOGA2Y con W5SEtABSNAY3I | KAIF
SSCO01 Securing your water futgteusiness plan 2028030.

Delivery of the metering activity will take place within our existing supply chain framework providers for both meter
delivery and meter installation. These companies have been involved in the development of these plans in order that
can ensure our pragmme of activity is deliverable.

Our household meter installation programme is summarised below:

Table25 - HH metering rollout programme
AMP8 AMP9 Total

2025/ 2026/ 2027/ 2028/ 2029/ 2030/ 2031/ 2032/ 2033/ 2034/

26 27 28 29 30 31 32 33 34 35

Meter 31,845 31,845 31,845 31,845 31,845 31,845 31,845 31,845 31,845 31,845 318,450
V2034

Benefit 744 7.44 1488
Mi/d

Our nonhousehold meter installation programme is summarised below:

Table26 - NHH metering rollout programme
AMP8 AMP9 Total

2025/ 2026/ 2027/ 2028/ 2029/ 2030/ 2031/ 2032/ 2033/ 2034/

26 27 28 29 30 31 32 33 34 35

Meter 5,102 5103 5,103 5103 5103 3,374 3,374 3,374 3374 3374 42,384
Y2034

Benefit 5.32 3.31 8.63
Mid

Universal meter installations will see us fit asditional 20,00680,000 meters per year which is a significant step
change increase.
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We are confident in the deliverability of universal metering both in terms meter stock and the resources to plan and fi
the meters.

Meter stockand supply

Our supplier for meters is Diehl and we have had a contract in place for threeyreamly. We are currently working

on the extension ofur current contract beyond AMP7 to cover AMP8 which provides assurance for Diehl in our
commitment to them and provides greater security for both parties in the production and supply of large quantities of
meters.

We are pleased with the performance of Diehl so far and their proactivity in the market with regards to the developme
of their hard and software. We believe Diehl are market leading in this sense and this provides us with further assura
that we are catracted to the best metering solution provider heading into AMP8 have also engaged with Diehl in

the development of our plans to ensure deliverability.

5ASKEQa OdzaG2YSNAR AyOfdzRS {SOSNY ¢NByidz ! yAGSR | GAf A
and ESP (NAVs) which again provides confidence that we are contracted wiplaceelsupplier. Extending our
contractprovides certainty of futurerders for Diehlenabling them to commit tas asa priority customewithin their
customer base and allocate manufacturing dativeryresourceswith a degree of certaintio give us confidencia their
intention and capability tdeliver5 A SKf Qa G NJ O1 NBO2NR 2F O2YYWdhavS8y i 2
experienced supply challenges as an industry in recent years due to Covid, the Suez canal incident, Brexit import
challenges, factory fires and issues with core material shortages and in each of these cases Diehl have kept us inforr
and continuel to provide a supply of meters which has returned to normal levels in a timely fashion.

Diehl are confident that over &ca9 month period they are able to scale up orders to meet the universal metering
guantities. In addition, in response to the anticipated demand increases over the next few years Diehl have recently
approved an investment of £10m in their production capactluding doubling the capacity in their plant in Poland and
investing in greater amounts of robotic production to improve efficiency.

Aswe manageour own stores of componentgilised across the busingssis intended to carrigy policyminimum
amounts of stock at all times to enalaley shocks in supply chainbe ridden out, ensuring uninterrupted continuation
of the install programme.

Resources tinstallmeters

OurAMP7smart metering programme installs have been delivered bynfnaistructure Asset Delivery Framework
contracors, installingssued meters supplied by Diehhis element of works will be included as a Lot withimgtender
of this framework contract for AMPBHis Lot will be considerably largaervaluethanin AMP7.

We have engaged with our currdnstallationproviders whaare confident that if successful in thetender, they can
mobilise adequate additional resourdesachievethe universal meteringstallquantitiesrequired by the AMP8
programme

Whilst the scale of meter fitting is significantly increasing the volume of resdntereded to be deployed fgalanning

and fittingwill be increased tmaintain the programme and take accowfiexpected efficiencieCurrent meter fitting is
completed on a jolby-job basis however universal metering will be delivered in geographic batches allowing for much
greater economies of scalgthin these functionproviding better value for customers
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3. Running aSustainable Business

These enhancement cases have been developed to secure the investment needed for delivesysbéinability

ambitions. This includesivironmental sustainability as well as corporate sustainability.

The summary of our proposed Enhancement ToteXTiskle 27 below, presented in £K.

Table27 ¢ Section3 Proposed Enhancement

/“ Running a sustainable business

Case 4: Our Water Industry National
Environment Programme (WINEP)

Case 5: Our stretching leakage ambition

Case 6: Energy Security and Carbon
Emission Reductions

Case 7: Cyber Security

Case 8: Security & Emergency Measures

(oo )
=

3.1 Case 40ur Water Industry National Environment Programme (WINEP)

3.1.1Summary

2,240

4
i

19,911

1,236

7,236

2,754

526

-

Cws.1, 3.7,3.10,

3.16,3.28,3.31,3.34

Cw3.47

Cw3.127

Cw3.124

cw3.121

~

This programme relates to thelivery ofour Water Industry National Environment Programme (WINEP) statutory
obligations as agreed with the Environment Agency and Natural Engkaisd includes activity for the Welsh National
Environment Programme (NEP) as agreed with Natural Resources Wales.
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Table28 - Summary of expenditure required for the period 202030 (AMP8)

AMPS AMP8 AMP8 AMP8

Investment Enhancement Investment Enhancemeni  Base Enhancement

TOTEX £l

OPEXk CAPEX £k CAPEX £k

Chalk stream restoratior| Deliveringcytomorphological

improvements to deliver WFD 13,940 0 0 13,940
objectives

Eel Screening Protecthn of eels at Chelmarsh 2101 0 0 2101
Reservoir

_Prote(-:ted- Sis To identify measures to support and 959 0 0 959

investigations improve SSSls

Environmental To determine the required abstractior

destination surveys reductions required to support WFD 1167 0 0 1,167
objectives

_INNS, NERQ, Biodiversi| Actions to drive species protection an 791 0 0 791

implementation enhancement

Waterresources Investigation to det_ermme ongoing 894 0 0 894
need of augmentation schemes

Wales NEP Remedial works to mitigate impact of
ClywedodReservoipn downstream 129 0 0 129
watercourses

Total | 19,911 0 0 19,911

The PR24 WINEP has bdemeloped together with the EA and Natural England, following investigations in AMP7 for
implementation drivers, and on advice from these regulators on new investgediguiredor other drivers. Included
are the following enhancements;

Table29 ¢ Enhancement activity/outputs detail

Activity Outputs WINEP driver
Chalk streamestoration Restore habitats and return rivers to natural state. Conserve ant NERC_IMP
enhance biodiversity and improve brown trout habitat. (primary)

WFD_IMP_Flow

(secondary)
Eel screening Reduce fish entrainment and mitigate the impacts of ecology frc EE_IMP
physical modifications in artificial or heavily modified water bodit
Protected sites Investigations and implementation of measures to maintain or ~ SSSI_INV
investigations restore siteof special scientific interest (SSSIs) to favourable  SSS_IMP

conditions.

3.1 Case 4: Our Water Industry National EnvirorirReogramme\WINEP) 63



SSCa8Evidencing our enhancement expenditure in 20280

Environmental destination = ldentification of required abstraction reductions to meet EDWRMP_INV
surveys environmental destination as outlined in WRMPs

Invasive nomative species, Investigations and implementation of actions to conserve and  INNS_IMP
Natural Environment and = protect biodiversity, achieve improvement objectivasd prevent

Rural Communities Act deterioration NERC _INV

(NERCY)iodiversity

implementation NERC_IMP

Waterresources Review augmentation schemes to ensure delivery against objec WFD_NDIND
WRFlow
WFDGW_INV

Protect and improve abstracted water supply quality

Wales National Implement remedial actions downstream of ClyweRegervoito = W_WFD_WRHM
Environment Programme | mitigate effects of impoundment WB_INV1

The WINEP drivers have been identified through previous AMP investigations and are statutory requirements under
Habitats DirectivandWater Framework Directivi#Vater companies must address any damage arising from their
activities, and are expected to protect, restore, and enhance the environtWddEP programmes are developed in line
with the guidance issued by the Environment Agency and activities relate to statutory estdtotory drivers. Our

plans have been developed with input and ongoing liaistinthe Environment Agency.

We are required to set out the services and improvements we intend to meet these legal obligations in our business |
through inclusion in the WINEP process relating to;

reducing our impact on the environment

ensuring environmental compliance

improving resilience of assets to climate change

securing the reliability of water supplies to their customers

=A =4 =4 =9

The GovernmengA,and Natural England expectations of water compdoiestatutory and norstatutory
environmental performance standards and obligations are set out in the Water Industry Strategic Environment
Requirements (WISER), and associated legislation such as the Environraerdtf¥etr Basin Management Plans

Our plan for AMP8 is our most ambitious yet and builds on the investigations we have undertaken as part of the AMF
WINEP programme as we look to take forward options identified to implementation. Our plan also looks at supporting
key areas such as deliireg biodiversity improvements, supporting removal of invasive species such as mink, the
protection of species and river restoration work. Thereadsesome investigations, primarily to determine the
environmental destination abstraction reductions required in the long term.

As these schemes have all been developed in conjunction with regulatory stakeswithesis the Environment Agency
and Natural Englarahd are supported by statutory requirements. Within the WINEP, all scheme drivers are deemed
WAl Gdzi2NEQ YR FNBE GKSNBF2NB Ydzad R2 2dzi02YSao

Our NEP programme for Wales has been stipulated by Natural Resources Wales.
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Chalk stream restoration

Chalk rivers are a priority habitat for our customers and stakeholders, globally rare and unique to the area, and unde!
stress due to abstraction, morphological modificatjamsl water quality issues. Restoration measures will support
improvement of water body health and resilience to these pressures.

Restoration measures will provide less stress on flows, water quality and accordingly the habitats supporting NERC
species brown trout, but the overall ecology and biodiversity of the waterbodies. Through this they will be more resili
to low flows, andhese healthier waterbodies will be more able to support the unique chalk river habitats and ecology.
Improved habitats will add to the amenity value of watercourses and surrounding areas also.

This will support the key objective to prevent deterioration of water body status of seven waterbodies, improvement ir
water body status and improvement in ecological status.

Alternative options are to remove the pressures entirely, such as abstractions from the groundwater and WWTW
discharges. These cannot be implemented until alternative supplies have been developed, planned in 2032 and 203
when new supply side options azemmissioned, and in isolation would be less effective in returning these waterbodies
to a near natural state. Therefore, restoration measures that can be implemented now will provide the earliest benefit
possible, further supported in future by abstrécf NB RdzOG A2y ad 6KSYy LIRaaAofSd ¢KA
chalk stream river restoration strategy which outlines requirements for water companies to undertake chalk stream riy
restoration in their operating areas.

Eel Screening, Protected Sites Investigations & Environmental destination surveys

These are all requirements of statutory legislation and are supported by regulators, who have been fully consulted
through the process to gain sign off approval of inclusion in the WINEP

Our work here involves the installation of entrainment prevention for eels at ChelResshvoito comply with

statutory requirements. Alternative options have been considered as part of the investigation process in AMP7 to def
the implementation measure, in agreement with the EA. However, the current EA preference is that these measures
would nd guarantee compliance with the Eel regulations and would not eliminate the risk, and therefore the installatic
of a screen is the required approach as defibg the Environment Agency. Eel screens are the only option that ensures
the risk is mitigated and compliance with the Eels Regulations can be achieved.

Protected Sites Investigations

Investigations will define future actions or implementation measures that contribute to meeting and or maintaining
conservation objectives of Habitats sites and contribute to maintaining favourable conditions for Sites of Special Scie
Interest whichare dependent on a healthy waterbody regime.

Environmental destination surveys

These investigations will inform future sustainability reductions at the company and regional scale required to improv
the status of all waterbodies at a catchment scale. This will be used in future WRMPs as WFD requirements for
improvements in ecologicatatus.

INNS, NERC, Biodiversity Implementation

These are all requirements of statutory legislation and are supported by regulators, who have been fully consulted
through the process to gain sign off approval of inclusion in the WINEP. Our customers also support biodiversity
improvements that enhancéé environmengs evidenced during our WRMP engagement activity.
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We will undertake etions that will support recovery and enhancement of Natural Environment and Rural Communities
Act (NERC) A8t41 priority species and habitats and prevent habitat deterioration by reducing the risk of
spreadindNNSand reducing the impact dRNS

Water Resources

Delivery of agreed water resources driver implementatiaasagreed with the Environment Ageridyese include
investigations into existing augmentations to assess value and any-femmeactions required to ensure the
waterbodies achieve good status.

Wales NEP

In addition to the English based WINEP, South Staffs Water also has interactions with National Resource Wales due
joint relationship with the River Severn. As such, we are also proposindeidake work downstream of Clywedog, at

the request of NRW, and this forms part of the Welsh National Environment Programme (NEP) and is also covered ir
business case. The requirements of this work, and the costs associated, have been deterNatehbResources

Wales.

3.1.2Background Information

Chalk stream restoration

This works looks to delivire implementation ofiver restoration measures to improve brown trout habitat as identified
in AMP7through sevenwaterbodies:Granta, Milll River, Shep, Mel, Hoffer Brook, Vicars Brook, Cherry HintonTBiisok.
work prioritisesin-channel and habitat measuranad is part of 10year programmehat will continue through AMR

Cambridge Water are working with the Environment Agency (EA) and other stakeholders to ensure that their abstrac
are environmentally sustainable. This includes implementing measures to protect water resources for the longer term
through the Environmen ! 3Sy 0e Qa 2 GSNJ LYRdzZAGNE bl GA2YIFf 9YJANRY
2 GSNRA& NB3Adz | G2NE | OF0R5Riyta pravager&tghtidnkasd optibns Sppraisalwosidentify

river restoration projects on chalk streams to imprbeaeitats and maximise flow forown trout.

We have evaluated the works required to be undertaken to deliver such investigatiopsianitigedwater bodies,

selected where restoration measures could make the most impact prior to water quality and abstraction pressures be
removed. This was undertaken by desk study, walkovers and habitat surveys. These surveys identified the current ex
of brown trout (Salmo trutta) habitat and/or potential for enhancement/creation of such habitat. The opportunities
identified are set out in reports descrifithe results of geomorphological and fish habitat surveys for each water body.

Identifying river and riparian restoration options is dependent on project aims, objectives, site constraints and there a
key steps which should be carried out to enable a successful restoration project to be undertaken. The activities
undertaken to idetify measures to be included were

Setting out restoration aims and objectives

Review of river type and catchment characteristics

Review of previously completed catchment/river investigations and channel improvement work
Site visit to identify existing pressures and opportunities

Creation of long list of potential options

Options appraisal matrix to prioritise options and identify economic viability of options

=A =4 =4 =8 =8 =9

Pressures within each river catchment are split into five key groups: those in the riparian zone; those affecting banks;
those affecting theiverbed,those affecting river planform and those affecting flow.

This work has informed the options identification and appraisal for each water body, and this has been incorporated i
a catchment plan of measures.
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Table 30 below provides an overview of potential interventions which could improve the habitat afforded by the
screened water bodies. Together, these provide information on possible intervention measures and where in the
catchment they could be implemented. Managmnt intervention plans then provide a more detailed summary of each
intervention/option and location proposed.

The table provides information used to calculate option costs. Costs are high level and should be used to provide an
indication of the scale of costs only. The majority of cost estimates have been taken from EA (2019), based on costs
produced in 2012. Cashave therefore been inflated from their published data based on the Office of National Statistic
(ONS) Consumer price inflation (CSI) rates per year (to 2022) to provide a more up to date value (ONS, 2022).

Table30 ¢ Potential interventions to improve habitaafforded bythe screened water bodies

Potential Details Indicative Costs

Restoration

Solution

Channel Channel width of 5m and depth of 1m. Assuming 0% disposaleofCosts | £50,000 (2015)

realignment inflated based on the Office of National Statistics ONS CSI rates per yeg £60,444 (2022)
2022) since data was published in 2015.

Gravel The cost of bed raising varies significantly with the amount of gravel req{ £197,000/km (2012)

augmentation | For this cost it is assumed that 38vhgravel are required per metre lengthh £250,962/km (2022)

(reinstatement
of coarse bed

Costs inflated based on the ONS CSl rates per year (to 2022) since datg
published in 2012.

material)
In-channel Adding current deflectors and other small in stream structures that £59,000/km (2012)
features contribute to channel morphology. Costs will vary depending on the type| £75,161/km (2022)

(narrowing)

deflector used and the width/depth of the river. For the cost above it is
assumed that current deflectors will bpaced at 20m intervals along the
river. Costs inflated based on the ONS CSI rates per year (to 2022) sinc
was published in 2012.

Removal/set No costs given in report, but it is considered costs will be comparable to| £77,000/km (2012)
back of flood reprofiling. £98,092/km (2022)
bank Costs inflated based on the ONS CSil rates per year (to 2022) since datg

published in 2012.

Bank reprofiling

Cross section enhancement;peofiling and extending banks and creation

2 stage channels. Costs will principally vary with the extent of narrowing
required and the depth of river. It is assumed that the narrowing techniqy
does not require material tbe imported for backfilling behind the new ban
line. Costs inflated based on the ONS CSl rates per year (to 2022) since
was published in 2012.

£77k/km (2012)
£98,092/km (2022)

Riparian tree
planting

Grant rates taken from the woodland grant scheme allow £2k/ha for new
planting and £2k/ha for egoing maintenance (over 10 years). Costs inflat
based on the ONS CSI rates per year (to 2022) since data was publishe
2012.

£4,000/ha (2012)
£5,096/ha (2022)

Riparian tree
management

Cost estimate of £1k/day for a team of two men and chainsaw or £2k/km
river length for discrete felling and coppicing works. This would increase
felled or coppiced material had to be chipped and removed from the
riverbank and assumes reasonable asc€®sts inflated based on the ONS
CSl rates per year (to 2022) since data was published in 2012.

£2,000/km (2012)
£2,548/km (2022)

Riparian buffer

Based on 12m wide buffer strips adjacent to watercourse to reduce sedi
and phosphorus losses to water and pesticide spray driftofiro®sts cover
use of agricultural advisors to engage landowners and help them accesg

funding for buffer strips (e.gia Countryside

£353 per ha (2021)
£386 per ha (2022)
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EelScreening

Hampton Loade WTW is supplied from Chelmarsh Reservoir under gravity via several offtakes which are visible insic
offtake tower. Based on construction drawings, there appears to be coarse bar screening across each intake which n
it possible for juenile fish to be entrained into Hampton Loade WTW.

Due to this potential entrainment of fish and the presence of European eel in the adjacent River Severn, both abstrac
fall under the remit of The Eels (England and Wales) Regulations 2009. Specifically, Part 4 Regulation 17 of the regu
makes ita legal requirement for any diversion structure capable of abstracting at least 20 cubic metres of water per de
to install an eel screen. We undertook investigations in AMP7 relating to the presence of eels at Chelmarsh and thes
were located during thiwork. As a result, there is a need to take action in AMP8 to fit an eel screen in order to fulfil ou
obligations under The Eels (England and Wales) Regulations 2009.

Protected Sites Investigations

Investigations are required to define future actions or implementation measures that contribute to meeting and or

maintaining conservation objectives of Habitats sites (e.g. SSSIs) and contribute to maintaining favourable conditions
Sites of Special iBatific Interest which are dependent on a healthy waterbody regime. Specific sites have been identifi
through engagement with Natural England where this work is required. They include Alder Carr SSI and Wilbraham F

Environmental destination surveys

These investigations will inform future sustainability reductions at the company and regional scale required to improv
the status of all waterbodies at a catchment scale. This will be used in future WRMPs as WFD requirements for
improvements in ecologicsatatus.Full detail of the requirements of these are outlined in our WRMPs. If no investigatior
are carried out, it could lead to abstraction reductions being made that are not needed or that do not deliver the requi
benefits. Thisvouldimpact on thedelivery of the Water Framework Directive objectivaesd could also trigger additional
spend omew supply side options that is not required.

INNS, NERC, Biodiversity Implementation

This looks to conserve and enhance biodiversity and achieve water body objectives, as agreed with the Environment
Agency following AMP7 investigations. It also includes actions that will support recovery and enhancement of Natura
Environment and Rural Comnities Act (NERC) A&#1 priority species and habitats and prevent habitat deterioration
by reducing the risk of spreadimyasive nomative species (INN&)d reducing the impact dNNS. The actions taken
have been identified in our AMP7 investigas and agreed with the Environment Agency.

These are all requirements of statutory legislation and are supported by regulators, who have been fully consulted
through the process to gain sign off approval of inclusion in the WINEP. Our customers also support biodiversity
improvements that enhancéé¢ environment as identified through both our WRMP and PR24 customer engagement
work.

Water Resources

This work involvesvestigations imhree catchments consisting of flow monitoring and desk study investigations and
modelling to assess requirements for flow support and augmentation in the future.

Broome Lodge and Shaft 20 Licences are operatdergection 20 agreements for low flow support in dry weather
events. Crane Brook Augmentation is currently a potential option for augmenting the Crane Brook but will not be utilis
until CRT and EA licence changes take effect as part of the new authwipatigramme. Broome Lodge has not been
used in 2018 or 2022 dry weather. When the WFD ND licence caps take effect there will be no Recent Actual volume
support its operation. The shaft 20 licence wssd in the 2022 dry weather event but when licence caps take effect
there will be naecent actuahbstraction leveo support its operationThe third investigation is to look into the
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effectiveness of the existing Nine Wellgmentation scheme in thEambridgeegion to understand any changes that
may be required in order to support flows in the local waterbodies appropriately.

Wales NationgEnvironmenfProgramme (NEP)

South Staffs Water has our largest abstraction on the River Severn. This abstraction is subject to River Severn Regu
which, managed by the Environment Agency, looks to control flows in the Severn during times of low rainfall and red
flow to ensue protection of the river. During these times, there are limitations and restrictions applied to our licence at
we work closely with the Environment Agency and other abstractors on the River Severn to ensure that flows are
balanced during these times.

Our River Severn abstraction takes place at our Hampton Loade treatment works. This is a facility that we share with
Severn Treng we operate and maintain the site on behalboth parties, and Severn Trent are entitled to a third of the
water produced by the site and so are responsible for a third of the costs and capital investment.

When the River Severn is experiencing low flows, the Environment Agency can utilise Rysedagby making

releases from here to top up the level in the River Severn. Clywedog Reservoir is in Wales yet operated by Severn T
Water. These releases from Clywedog means that South Staffs Water is able to continue abstraction from the Severr
it isthis relationship to the reservoir that means we also have a duty and responsibility to ensure the impacts of this
impounding reservoir are mitigated dmetlocal ecology.

Natural Resources Wales have undertaken studies that show that downstream ecosystems suffer as the result of
impounding flows. As such, they have requested work be undertaken downstream of Clywedog to repair some of the
damage caused by the impounding. Tlage requested South Staffs Watdafren Dyfrdwyand Severn Trent Water
undertake some gravel remediation works in AMP8 to mitigate some of this impact. As this is work in Wales under
Natural Resource Wales, it does not fall under our WINEP programinmestbad under the National Environment
Programme (NEP) that Wales operates. Following discussions with NRW, we are proposing to work with Severn Trel
Water, on a cost share basis proportional to the benefit received by each company from Clywedegonumakertake
gravel remediation. The cost of this work to South Staffs Water is £128,800.

3.1.3Need for Investment

Chalk stream restoration

Following AMP7 investigations into river restoration measures to protect and enhance brown trout habitat we have
identified several morphological measures to improve flows for the ecology until future abstraction reductions can be
made.The investigations involveyer surveys on prioritised waterbodies. TheseMiteRiver River Mel, River Shep,
Hoffer Brook, River Granta, Vicars brook & Cherry Hinton Birbiskwork aligns to th&/INEP Statutory NERC driver.

The neasures identified for improvements to NERC species hahitattetailed below:
Channel realignment

Channel realignment would involve changing the existing channel planform with the aim of creating a new channel wi
improved forms and processes and associated habitat. Channel realignment provides an opportunity to raise bed lev
and incorporate featws associated with a naturally functioning watercourse including gravel substrate, woody feature
and shallow banks with improved connectivity with the adjacent floodplain.

In-channel improvementsBerms
In-channel berms can create localised sinuosity within the channel and alter flow processes, promoting deposition ne

the berm and encouraging a range of flows within the channel. Berms allow for a low flow channel to be created,
encouraging faster fles in the drier months whilst maintaining channel cisisstional area for high flow events. Berms
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can also provide refuge areas for fish during flood events and provide a platform for native riparian vegetation to
establish.
Berms can be created using a variety of methods, including locally won wood to form the outer edge and infilled also

using locally won wood and material from riverbanks. Trees can provide a robust platform for berm creation, particule
at the channel edgto prevent erosion during high flow events.

3.1 Case 4: Our Water Industry National EnvirorirReogramme\WINEP) 70



SSCa8Evidencing our enhancement expenditure in 20280

Bank reprofiling

Where riverbanks have been steepened as a result of channel dredging or realignmstra{gktening) the variety of
marginal habitats provided by the banks will be significantly reduced. This will also result in reduced flow variety and
(often by intention) faster velocities flowing through the channel. Banks candpefiled to make the less steep,

allowing for marginal vegetation to establish and associated improved riparian habitat, aeflif@raging. Bank +e
profiling can also improve chanrsthbility and, similar to berms, be used to narrow ewiete channels and encourage
flows during drier months. R&ofiling banks can also promote lateral connectivity with the floodplain.

Removal of hard bank protection

Hard bank protection is often used to prevent erosion and stabilise banks, however there a wide range of techniques
can be used to replace hard materials that remove riparian habitat and geomorphological diversity. These include me
space for theiver by reprofiling channel banks, replacement with soft engineering techniques such as woody material
planting of native species or creation of buffer strips.

Deflectors and woody material

In-channel flow deflectors can be used to increase the diversity of flow types and attendant sediment processes withi
uniform sections of the channel. The ends of structures, which are usually constructed using locally won wood, incree
mid-channel veloity, projecting flow into the channel, whilst promoting deposition near to the banks. Improving
variations in channel processes and the development of areas of erosion and deposition can improve and create hab
and encourage flow resilience through chal narrowing.

Gravel augmentation

Gravel can be introduced to an oxd@ep channel to raise the bed and improve flow conditions. Gravel can be imported
or locally won (if available). The added gravel can also improve habitat and spawning conditions for fish whilst
encouraging lateral conpgvity with the adjacent floodplain.

Fish passage options at weir

The existing weirs currently acting as a major barrier to fish passage up rivers. Options to improve fish passage at thi
location could include:

Weir removal

Bypass channelcreation of a new channel bypassing the weir, incorporating natural features to allow fish
passage.

Prebarrageg to raise the water level up within the channel downstream of the weir.

Prefabricated Larinier fish paggo provide a pathway for fish to travel up the weir via a series of baffles which
slow the water down. Passes can be retrofit onto the weir and downstream channel creating a shallower grad
for fish passage.

w
w

w
w

Scrapes and ponds

Creation of areas of wetland through removatfbankments oconstructing scrapes and ponds can help to provide
links between aquatic and terrestrial habitats. Wetland areas can also provide water quality benefits and help with
sediment management issues through trapping fine silts before entering the rivereatiercof ponds can also provide
marginal habitat, which can operate as refugia for mobile species (including fish) where the velocity is reduced at hig|
flows.
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Buffer strips

Agricultural activities can compact floodplain soils, decrease infiltratidnncrease delivery of water to the channel,
increasing flood risk during high rainfall events. Arable farming also results in exposed soils for much of the year,
increasing delivery of fine sediment and potential pollutants to the watercourse durifajlrdack of riparian vegetation

or winder die back can also expose channel banks, increasing fluvial erosion and increasing fine sediment to the cha

Eel Screening

Presence of eels in Chelmarsh Reservoir has been confirmed. Mitigating the impacts on ecology from physical
modifications in Artificial or HMWBSs is necessargetailed in the previous section.

{ dZNBSead O2yRdzOGSR Ay HnuH O2yFANNSR (KS LINBaSyOoS 27
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the existing baselaconditions at the site, the survey strategpd the results of the survey.

The peferred option, agreed with the EA and included in the WINEP is installation of Eels screens at (Rederah
intakes and annual trap and release programme for mature eels

Protected Sites Investigations

Wetland sites in area of supply have been through RoC process and investigations. Implementation of measures wa:
party delivery and NE are concerned that in some cases these may not have been effective and resilientliimataure
andhave requested that some are revisited.

Natural Englan@dvise that Cam Washes and Sawston Hall Meadows are sites of concern that may be influenced by
CambridgeWater activities.This activity falls under tR&INEP Statutory SSSI driver.

Environmental destination surveys

9y It FYyRQa &adl ddzi2NE NBIdZANBYSydGa F2NI FoadNI OQGAz2y | yF
missed or need to be extended in many places.

Environmental Destination Options Development is a WINEP activity that the EA has asked every water company to
undertake in AMP8. This activity is intended to be complementary to other planned water resources investigations bu
differ by a more strategiad longerterm view. The total package of investigations for each company should enable
them to design a plan to achieve environmentally sustainable abstraction as soon as technically feasible.

Each company should develop a package of actions, including investigations and implementation schemes, which ar
of their plan to achieve environmentally sustainable abstraction. Investigations under WINEP will typically fall into twc
categories:

1. Environmental Destination Options Development study under the EDWRMP_INV driver, in collaboration with
relevant regional groups

2. Catchment specific or topic specific investigations which may fall under WINEP drivers for Habitats Regulatior
Water Framework Directive Regulations or Environmental Destination. These are more detailed investigations
into a specific catchment or issue.

The EA expect water companies to develop solutions to environmentally unsustainable abstraction at a Water Resou
Zone or catchment scale based on scenario predictions of the likely range of needs. This includes future environmen
and legislative reqréments €.g.,where climate change is likely to cause a future flow impact on ecology). For these
future issues the timing of solutions should be based on when the impact (or change) is likely to occur. Planning usin
scenario approach means we can mha&stvalue lowregrets investments now based on our understanding of the likely
range of future needs.
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In 2027 the EA will create a list of sustainability changes required for inclusion in the WRMP and WINEP. The list will
informed by conclusion of AMP8 investigations.

INNS, NERC, Biodiversity Implementation

Raw water transfer & INNS: Assets and sites with high risk of invasion from invasiagvweospecies (INNS) are those
where we are more likely to find early arrivals of new INNS. For some species, monitoring approaches and technique
need developing. Thwill allow for better early intervention across GB priority pathways.

Preferred optiort Development of the techniques and approaches needed for INNS surveillance will be a cross comp:s
project. The project will be coordinatedtionally andwill include the discussion and prioritisation of appropriate species.
The aim is to provide a standardised and costed set of techniques (including eDNA assays where suitable) to create
national surveillance programmelaghrisksites. The project will potentially be hosted by NanNativeSpecies
Secretariat Aquatic Biosecurityo@pcif not, they will have a strong role on the steering group which will also link to the
GB programme board. Costs are split acr@s¥ ¢.JI ysarfacé Water assets, using the UK Water formula.

INNS at operational sites: Programme of monitoring and management at sites with INNS identified, and company
awareness programme. The programme is informed by AMP7 investigations, P&p&&; Biodiversity survey and
enhancement report Final.pdf

Biodiversity: Informed by AMP7 investigations and site surveys, implement biodiversity improvement measures and
where applicablsite-specificmanagement plans to enhance habitats and species diversity on land that wSolwect
to PWS operational conditions.

Measures to be included subject to individual site conditions are;

1 Woodland management

1 Underplanting of woodlands to NVC classification improving ground and shrub layers

1 Hedgerow planting to boundariasderplanting and gapping up, added security to the fence lines

i Traditional Hedgtayingand underplanting

9 Scrub planting to create edge habitat to woodland

1 Rainwater harvesting from building to create rain gardegsSwales and suds planted which is great for many
NERC species. Most are near roads and this would help to attenuate and clean water before entering the surf
water drainage system.

1 Paint yellow fish on surface water drains leading to watercourse

1 Green roofs and green walls on smaller pump houses that are appropriate

1 Butterfly banks

1 Plug planting and grassland management which has been recommend but very generic

1 Willow tit habitat creation where near watercourses and appropriate habitat

1 Tree planting within existing hedgerow boundaries

1 Tree planting and orchard creation

1 Marginal habitat improvements on watercourses and pools

1 Watercourse enhancemerg,g.,management of invasives and plug planting and seeding, gravel addition, wooc
material placement

1 Create Standing dead wood

1 Bird box installation for a variety of species, dependant on location and landscape

f BatroostboxinstallatiopR2 Say Qi ySSR G2 0SS 2y | o6dzAf RAy3 odzi

1 Amphibian and reptilaibernaculecreation

1 Bee and bug habitat creation against pump house buildings and walls, could include fixtures or even rockerie:
and fake dry stone walls, dare | say it gabions to create areas of landscape

1 Change the lighting around the building so that it is low lux and cowled which would be better for bats, ensurir

H&S is maintained but is in keeping with bat new guidelines.
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In additionwe willundertakeanalysis to determinBNG scores for all sites to measure and track ecological value.

Blithfield additional schemeTo map the Blithfield estates veteran trees, identify individual trees of interest and
undertake species survey®hase z; To develop and implement a management regime for veteran trees to include
direct management of immediate tree environment to sappree longevity (root protection, halo thinning) and
complimentary habitat improvements to tree surrounds for associated species to include veteran recruitment,
veteranisation of trees (tree surgery/ damage), sump stumgsat boxes.

Water Resources

As agreed at AMP7 for AMP8 deliv@&soome Lodge and Shaft 20 Licences are operatedergection 20 agreements

for low flow support in dry weather events. Crane Brook Augmentation is currently a potential option for augmenting t
Crane Brook but will not be utilised untinal &Rver Trustand EA licence changes take effect as part of the new
authorisations programme. Broome Lodge has not been used in 2018 or 2022 dry weather. Whenrtbe WFD
deteriorationlicence caps take effect there will be no Recent Actual volume to support its operation. The shaft 20 licel
was used in the 2022 dryeather event but when licence caps take effect there will beecent actuato support its
operation.Investigations in both catchmensquired consisting of flow monitoring and desk study investigations and
modelling to assess requirements for their use in the future

NEP Wales

The NEP work downstream of Clywedog will deliver river restoration and ecological improvements. There are two
activities of work to undertake:

Table31 - NEP Activities

Action Description Description of Outcome

Investigation and appraisal of options to determine thc Understand flow regime and gravel reinstatement
impact of abstraction on achievement of good ecologi requirements to mitigate for effect of impoundment
potential (GEP) in an Atrtificial or Heavily Modified Wa

Body (for water resources uses).

Implementation of actions to mitigate impacts of Reinstatement of gravels and correct flow regime to
abstraction and achieve GEP in Artificial or Heavily = improve ecological and riverine processes in line with
Modified Water Bodies. This usually follows investiga mitigation measure requirements

in the previous AMP but not necessarily.

This work is proposed under the HMWB NEP Driver with driver code W_WFD_WRHMWBid iidte Thvestigation

and appraisal of options to determine the impact of abstraction on achievement of good ecological potential (GEP) in
Artificial or Heavily Modified Water Body (for water resources uses). This driver codes is used for thdionsesfigfdR
A/HMWB for which the flow and/or morphology pressure on the water body is due to water company assets and/or
operations (e.g. abstraction, discharge, resemparational management).

C2NJ 2w !'kla2. (G2 | OKAS@S D22R 902f23A0 t2GSyGdAlf oDC
in addition to other physiecohemical and relevant biological elements also being at good status. The list of 12 mitigatio
measures list as follows
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Table 2 ¢ 12 Mitigation measures

Driver Mitigation Measure
1 Fish migration q Effectiveness of fish passes
(in relation to main e ——
impoundment) 2 Volume and timing of flow releases for migration
3 Fish entrainment
4 Access to feeder streams for spawning migration
2 River flow 5 Baseline flow
(hydrological regime) 6 River engineering where flow cannot be modified
3 River sediment 7 Sediment management regime — supply
(badiiats) 8 Flows to move sediment downstream
4 River water quality 9 Downstream river dissolved oxygen
10 Downstream river temperature
5 Lake level 1" Lake drawdown
12 Seasonal level management

The work proposed here related doiver 3.

Natural Resource¥/alesare planning to proposadditional activities in AMP9 as work continues to protect and restore
the downstream watercours®llowing further investigations

3.1.4 Customer Support

We have asked our customers, throwglt WRMR4 customer engagement programme, for their views on the level of
environmental ambition we should adopt in our plans. Many customers did not support uagbiggabove our
statutory obligations at this time due to the current cost of living crisis. All optiens proposed in our AMP8 WINEP
programme are under statutory driversustomer support is only required if work proposed falls under sstaintory
driver.

3.1.5Best Option for Customers

We have worked with the Environment Agency and Natural England to agree the activities through the plan. Where tl
areoptions,these have been identified often through our AMP7 investigationsvarttave assessed these both from a
cost perspective and fromvalueperspectiveand agreed these througtiscussionsvith the Environment Agency. Some
options, such as the eel screen, have beerdetermined by the Environment Agendyhey have approved our plan,
including the options selected, through theanéirmation in May 2023.

We commissionedtkinsto undertake an assessment of the wider environmental benefits of our programme and
calculate the benefitost rations for our option§.he WINEP guidance recommends that options are assessed against
four wider environmental outcomes (Natural Environment, Net Zero, Catchment Resilience and Access, Amenity and
Engagement) which incorporate 11 environmental benefit (ecosystem service)resego

Biodiversity

Climate Regulation
Hazard Regulatiopflood
Water Quality

Water Purification
Water Supply
Recreation (including angling)
Foodc shellfish

Air Quality

Education

Volunteering

=8 =4 =4 =8 =8 =8 -f -8 -8 - -9
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Some activities, such as surveys and investigations, do not deliver these benefits but are key enablers for identifying
activities that will do.

We have submitted thill reportas amappendix to our PR24 plamtitled W { { YWINEP Options Assessment.
Summaries from these are included in the sections below.

Chalk stream restoration

Option evaluation

Using ssimple scoring assessment based on the options appraisal matrix evakatiomption was ranked using scores
from high to low (high scores indicating best performance based on selected criteria) and provide an overview of the
scores and option ranking. Selected criteria included likely costs of and benefits to:

®w 9 O 2 HdraddvAtéout habitat

w | &R NB®W @dasses and flood risk

w DS 2 Y2 Nlchérnél exa@phology, long term sustainability of underlying processes and erosion/stability risk
w 2C5 ail ddz

w {20Al t egdelitirtiNdaddyfecréatidh and community access and educational opportunities

w 902y 2 YA O cdstyfuhdabil@yBudabiiity, &d maintenance requirements

w tltdS F2NJ Y2ySeo

Overarching categories also included value for money, environmental sustainability, risk and status of WFD water bo
Option scores and ranking can be seen beloairie33.

Table 33 Option scores and ranking based on selected criteria

Option Score Rank
Option 33- Channel realignment, wetland/flood storage 21 1
Option 8- Bank reprofiling, riparian buffer, weir removal, removal of hard bank 20 2

reinforcement

Option 30- Channel realignment, wetland 20 2
Option 59- Channel realignment, wetland 20 2
Option 72- Channel realignment, wetland/floodplain 20 2
Option 47- Channel realignment, wetland 19 3
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Option 3- Bank reprofiling and riparian buffer 18 4
Option 27- Weir removal 18 4
Option 29- Weir removal 18 4
Option 32- Weir removal 17 5
Option 67- Channel realignment, wetland floodplain area 17 5
Option 10- Bank reprofiling, realignment, planting and gravel augmentation 16 6
Option 11- Riparian tree planting, realignment, removal bank reinforcement, grav| 16 6

augmentation, weir removal

Option 19- Remove bank reinforcement, weir removal 16 6
Option 24- In-channel features 16 6
Option 42- Restore/add irchannel features 16 6
Option 68- Embankment removal 16 6

TheTable 34 below shows theotal change in ecosystem service values as a resihie @fctivities that we will undertake
within chalk stream restoration that relate to the NERC driver

Table 3 ¢ Total change in ecosystem service values

Climate Recreation Air Quality Natural Water Water TOTAL
Regulation | (Alternative | Removal Hazard Purification | Quality
method) Management
ID 30yr £PV 30yr £PV 30yr £PV 30yr £PV 3oyr £PV 30yr £PV 30 yr Total
£PV
08CW100007 | £291,131 NA £20,789 £43,754 £27,352 NA £383,026
08CW100012 | £175,664 £1,290,009 £12,209 £876,828 £624,585 £5,083,004 | £8,062,299

Eel Screening

The preferred option ensures that Eels cannot be entrained at Hampton Loade Treatment Works. This is considered
best value option in the absence of othvéable alternatives to stop the entrainment of European eels at the treatment
works.
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Protected Sites Investigations

Investigations will be guided by Natural EnglamdiEnvironmentAgencyrequirements

Environmental destination surveys

Failure to undertake investigations to EA requirement would risk greater licence constianetstigations at regional
scale besbption.

INNS, NERC, Biodiversity Implementation

AMP7 investigations informed the site management reports for own land, theeptamgsed measures to meet the
NERC/INNS objectives.

Our biodiversity activities have been asedsmd will deliver thdollowingtotal change in ecosystem serviadues.

Table & ¢ Total change in ecosystem service values

Climate Recreation Air Quality Natural Water Water TOTAL
Regulation | (Alternative | Removal Hazard Purification | Quality
method) Management
ID 30yr £PV 30yr £PV 30yr £PV 30yr £PV 30yr £PV 30yr £PV 30 yr Total
£PV
08SS100005 | £495,242 £93,080 £42713 £120,357 £75,232 NA £826,624

Water Resources

These investigations have been requested by Natural England and the Environment Agency.
The work at Darnford Brook has been assessed to deliver the following change in ecosystem services (30yr ENPV)

Table & ¢ Total change in ecosystem service values

Water Air Climate MNatural Hazard Recreation TOTAL
Quality Quality Regulation Regulation (Alt.)
1330410 | 2045 | 43120 | 4,665 | 0 | 1,380,249

NEP Wales

TheNEP work has been requested by NRW, with activities required and cost also provided by NRW.

3.1.6 Cost Efficiency

River Restoration

Costs estimates have been taken from Environment Agency (2019) costs of restoration methods, based on costs
produced and applied to length/area identified in restoration plans, as per P8285_Cambridge_Water_Restoration Op
tables(V0.1).doc

The river restoration work programme is all based on catchment and natured based sbkitisols engineering. We

are proposing activities that will restore natural habitats and chalk stream conditions thedugdd methods that are
catchment based solutions such as improving river beds and banksiatrddecing river meanders.
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We have also worked with the Environment Agency and the local councils in AMP7 and been successful in a bid for
funding to undertake river restoration work on the River Granta, and we look to build on this approach for AMP8. Our
Chalk Stream Delivery Leade is engaged with third parorganisations, key stakeholders and eN@Qdertify
additionalopportunitiesfor grants, match funding and costs efficiencies through combining programmes

In addition to this, we have been liaising with several developers irathigridge region to identify opportunities for
them to fund activities on river restoration as part of mitigation measures for new developments. Vesignedetter
of intentwith Brookgate Land L&tating they are willing to enter into an agreement to pay a finaocitibution
towards an identified catchment restoration scheme wiim@ridge WaterWe will be exploring further opportunities
for collaboration as we progress over the next few years.
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Eel Screening

The delivery of the eel scresuill be delivered through agreed comjigte frameworksas detailed in the delivery

section belowThrough our engagement with tlisA we have assessed alternative solutions such as capture and release
¢ however the Environment Agency have requested a screen to be installed as this is the proven method to prevent
entrairment.

Environmental destination surveys

Failure to undertake investigations to EA requirement would risk greater licemsgaintsg investigations at regional

scale best optioin order to ensure future investment in new water sources is not over estimated and comkiiged.
propose to undertake these investigations jointly with our neighbouring water companies and regional groups to deliv
efficiencies of scale and ensure a consistent process is applied.

INNS, NERC, Biodiversity Implementation

AMP7 investigations informed the site management reports for own land, these are optimised measures to meet the
NERC/INNS objectives. Costs derived using standard approaches to habitat manddgeseaictions are natwmsed
solutions such as woodland management, veterangrectionand enhancement, land management, habitat creation
and

Water Resources

These investigations will be undertaken by our framework providers, the scope agreed with Natural England and the
Environment Agency, to ensure we deliver the requirements. By usinguo@work providers who have been through a
competitive tender process, we can ensure we are cost efficient.

NEP Wales

The NEP work has been requested by NRW, with activities required and cost also provided by NRW. As Hafren Dyfr
(HD) and Severn Trent Water (SVT) also have dependencies on Clywedog, the total cost for the proposed work will k
shared between all three ogpanies, and the cost split relates to the level of benefit each company receives. As a resul
and as proposed by NRW, the split will be 40:40:20 SSW:SVT:HD. As the total cost of the activity, as costed by NRW
following their review, is £322,000, leadioga split for South Staffs Water of £128,800is work will bélelivered
collaboratively between the three organisations.

This activity, like the chalk stream restoration, is using catchment measures to improve the habitat and condition of tf
river through the reintroduction of the natural gravel into the downstream river system.

3.1.7 Customer Protection

The WINEP programme performance is monitored annually through the Environment Agency for all work in England,
NaturalResources Wales for all activity in Wales. As part of this, we must demonstrate our completion of the activity
outlined and delivery of the specified outcomes in order for the Environment Agency toeappmgietion of the

scheme.

Many elements of our WINEP programme contribute to the Biodiv@esiigrmanceCommitment, such as the
biodiversity, invasive namative species and river restoration work.
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3.1.8 Delivery

This section should be read in conjunctioph 1 K { SOGA2Y con W5SEtABSNAY3I | KAIF
SSCO01 Securing your water futgteusiness plan 2028030.

Work will primarily beleliveredthrough framework consultants and contractors due to the specialist nature of the work.
In AMP7, w have arexistingframework in place, which has been competitively tendered, which provides a number of
consultants available to undertake anyestigation work, and quotese soughtfor any activities not covered through

this framework. Any engineering work undertaken has been completed by our framework capital investment provider

Consultancy and survey work will be delivered as a Lot through the retefddi@Professional Services Delivery
Framework contract

For AMP8 wéave built asscope fothe AMP8 Professional Services Delivery Framework cotitaaetill include the
investigationwork we need and also the soft engineering scope of work which will form the majority of our WINEP
programme through the chalkstream river restoration, and our Wales NEP programme of river resfidnitioork will
be included as a Lot in thdVP8 Norinfrastructure Assets Delivery Framework contract.

By having a competitive tender process to develop a framework of suppliers for our WINERt ok broader scoped
framework contractwe can ensure that we deliver value for money and have several comgalidadto deliverthe
activity, as we areognisant of the fact that all water companies have increased WINEP programmes for AMP8 and
therefore there could be a strain on the supply chain. As we have already started this tendering process, we are conf
we will have companies secured and mdrart one company available for each element to help support this.

The NonInfrastructure Assets Deliveinameworkcontractwill also provide support to capital projectghereby a
requirement to support theelivery of 10% biodiversity net gaiil be mandated
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3.2 Case 50ur stretching leakage ambition

3.2.1Summary

Our WRMP analysis has shaped our leakage plans, both for this planning period and into the future. Our WRMP24
suggests that we need to reduce leakage by 8% in SST and 18% in CAM in order to maintain our supply demand po:
and also be on track to ach@ethe new Environment Act targets. Ofwat views this activity as base maintenance, and we
have therefore included the costs to deliver this within our Basexprogramme.

However, we know that leakage is a very emotive subject for our customers, when we shared our original planned
reduction with them, in both our structure engagement programme and also our YWYS it was clear to see that custor
thought we should go furthe¥We have reviewed our WRMP24 analysis, looking at stretch and ambition, affordability at
deliverability and are confident we could accelerate the AMP9 WRMP leakage needs and deliver in the next planning
period. It is clear that this expenditure does ribirsbase maintenance, asig6iriy above and beyond the needs of our
WRMP, we are therefore making and enhancement case to fund this level of stretch that our custeswggortive

of.

Table37- Summary of expenditure required for the period 202930 (AMP8)

AMP8 AMPS8 Bas

AMPS AMPS8
Investment Elzcggtcrs:annim Enhancemer CAPEX £ Enhancement
TOTEX £k
OPEX £k CAPEX £k
Leakage Stretching leakage 3476 2240 0 1236
ambition ’ ! ’
Total 3,476 2,240 0 1,236

3.2.2Background Information

Our customers strongly supported increasing our leakag®tion, and it is critical that we reflect their priorities in the
plan.We also recognised that our original SST target was lower than at PR19, which may be considered unambitious
Ofwat considering the current climatEherefore, we are proposing pull forward AMP9 spend from the WRMP to

extend these leakage targets further.

The sequence below steps through how we went from WRMP to our stretch PR24 targets for both of our regions.
In order to achieve a supply demand balance and meet the EA targets, we needed to deliver the following leakage

reductions in AMP8Ve are proposing to deliver this reduction within our basexLINE A NJ YY S dzy RSNJ 2
0dz2aé¢ | aadzYLWiA2yao

CAM SST
2025 Mid 13.20 59.50
2030 Mid 10.80 54.56
MId reduction 2.40 4.94
% reduction -18.2% -8.3%
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TheTotexcosts to deliver thes&/RMP stated targetductionsthrough our base programmnaein the below table.
Note these do not include our base maintenance costs, also included in our base programme.

CAM SST
Total costs £m 3.54 2.94
Unit rate per Md 1.475 0.595

Target Rebase:

We rebased our leakage position in 222sothe starting position is lower.

CAM SST
2025 Mid 13.20 58.80
2030 Mid 10.80 53.86
MId reduction 2.40 4,94
% reduction -18.2% -8.4%
The costs to deliver these reductions are unchanged:

CAM SST
Total costs £m 3.54 2.94
Unit rate per Md 1.475 0.595

Extending the target; our stretching leakage ambition

Our customers strongly supported increasing our leakage ambition, and it is critical that we reflect their priorities in th
plan.We also recognise our St@fget is lower than at PR19, which may be considered unambitious by Ofwat considerir
the current climateTherefore, we are proposing to pull forward AMP9 spend from the WRMP to extend these leakage
targets further to give the following:

CAM SST
2025 Mid 13.20 58.80
2030 Mid 10.56 49.98
MId reduction 2.64 8.82
% reduction -20.0% -15.0%

Additional enhancementTotexcosts:

As we are going beyond ostatutory WRMP statedequirements with these targets, we are proposingntude the
additional costs of to deliver the extra as an enhancement case.

Basa&l on the WRMP these costs would be:

CAM SST
Total costs £m 0.333 2.413
Additional reduction Mld 0.24 3.88
Unit rate per MId 1.386 0.622
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However, bringing AMASans forward will require an increase in maintenance costs not captured by the base allowan
AY 2NRSNJ G2 aYFIAydadrAyé GKS AYyONBFAS GKNRdAzZZAK2dzi ! atys
AMP9. As we reduce leakage further, more wahkbe required to maintain current position and stay on top of the
natural rate of rise of the network. We have assumed these costs will relate to only the CSL and ALC portion of the
programme, as pressure management/asset replacement requires fardgggnance and in its nature is already

dealing with the natural rate of rise.

Therefore, waare proposing an additional £B@m in the enhancement scheme. This includes all costs to find/fix and
maintain any assets that would previously not haeeding maintaining until AMP9 but has now been bought forward to
AMPS.

Table38 ¢ Summary ofCosts

CAM SST Additional Total
maintenance | Enhancement
Totex
Total costs £m 0.333 2.413 0.730 3.476
Additional reductior] 0.24 3.88 - 4,12
Mid
Unit rate per Mid 1.386 0.622 - 0.846

Therefore, we are proposing to deliver Ml additional leakage reduction for 836m (unit rate of £846k/MId)This
consists of £.240m Opex and £236m Capex as dimed inabove summaryable 38. The value of £3.476m is tli®tex
amount we require for this enhancement case

3.2.3Need for Investment

This investment is driven by customers wanting us to go faster on reducing our leakage levels. We present the custol
support for this in the next section. In our Cambridge region, with the challenges that growth and environmental
ambition brings, it isniportant for us to be able to evidence to our customers and stakeholders that we are driving
leakage down as quickly as possibls.diso a key enabler for other demand management activities, especially when we
are customers to reduce their own consufopt

3.2.4 Customer Support

Leakage is an emotive issue for customers, with the majority believing that ethically, levels must be reduced as muct
possible. Furthermore, some feel that leakage must be reduced if customers are to be motivated to play their part wit
water conservatin. In addition, leaks on customer properties are unlikely to be effectively addressed without an
education programme to inform customers of the scale of this problem, how to detect leaks and how to reduce them.
The national leakage target appears to besllly in line with customer expectations (once educated) and there is some
scope to bring forward the date by which targets are to be achieved. Similar to customers, most stakeholders tend to
think that progress on leaks is a prerequisite to talking alvatdr efficiency.

Throughout our customer engagement programmes for both our WRMP and business plan customers regularly expre
strong support for proposals to drive doveakage andhallenge us to demonstrate more ambition. The SSC H2O0nline
Community Feedback from20#9n HH F2dzy R GKI 0 6KSY YSYOSNAR ¢SNB G2fR
20202025 (15% reduction), 64% wanted South Staffs Water to go further and d&ldrr@duction or greater, and

47% wanted Cambridge Water to go further and deliver a 28@ctien or greater. In the same research, one customer
O2YYSYGSR &/ FYONRRIS 2 GSN) aK2dAZ R aSS1 y2id oS aldArat
aK2dzZ R FAY G2 06S fSIFIRAYy3I (GKS LI O] ®¢
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The 2023 LTDS SSC PR24 work also found leakage reduction to-toer tigpity amongst almost all customer
segments, and it came out as thecondhighest priority in both the qualitative and quantitative phases of work. It is
clear, throughout the SSC regions, that leakage is a very important area to customers.

The WRW 2022 updated regional plan customer research in June 2022 looked at going beyond leakage targets and
there was an appetite to go furthée.,15% reduction by 2025 and 50% by 2050 is seen as not fast enough. The
updatedsynthesis report from WRW in 2023 also found there are still widespread calls to increase leak reduction targ
and this continues to be an emotive topic and top prioritypfith HH and NHH customers. Across WRW, there is clear
appetite for targets to go further. Looking2$C specifically, customers supported the leakage reduction target of 50% |
2050, but some questioned whether this could be achieved sooner.

Similarly, the LTDS SSC PR24 work also found leakage reduction totier ariopty for customers. As seen in the

other research, the majority of customers (96%) in the LTDS reseqpbrted the ambition of reducing leakage levels

by 50% by 2050 (from the 2017/18 figure). In the qualitative workshops, leakage reduction was viewed as a priority d
to participants being concerned by the current level of leakage and they feltwasfatstrong contributor to water
shortages and perceived high prices. They felt that SSC should prioritise fixing leaks before asking customers to redt
their water consumption. Participants in both the qualitative and quantitative phases were askettheyheanted this
ambition to be achieved by. Over three quarters of the sample wanted this ambition to be achieved in advance of the
national 2050 target which SSC is targeting to deliver (84% in workshops and 76% in survey). Both NHH (78%) and |
Cugomers (77%) are equally likely to want this ambition achieved before 2050, however, a lower proportion of future
customers wanted it achieved by 2035.

Alternatively, the SSC NERA WTP for Water Services at PR24 2022 research found that leakage was a priority for
customers, and that customers were willing to pay SSC to combat this. Out of multiple attributes tested, water lost to
leakage from pipes was onéa handful of attributes that customers were WTP for, and the amount was higher amongs
CAM customers compared to SSW customers.

Table39: HH WTP, from SSC NERA WTP for Water Services at PR24 research,2022)

I § NR 6 dzii S ( Il 2¢t om LIS
K2dzaSK2f RO
{{¢ /lta ¢2dt
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y2G RNAY]1¢ NBOSAOSR bR y2i R
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0SySUG FNRY Ay@Sai
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We should note that not atlustomers might be willing to pay for reducing leakage. The WRW 2023 Updated Regional
Plan Customer Research found that, while most customers were willing to pay for reducing leaks, there were excepti
in vulnerable and lower income customers.
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3.2.5Best Option for Customers

We are identified a range of leakage options that are capable of delivering the required volumetric outcome. Artesia,
working on our behalf, undertook muttriteria analysis with their sector leading demand management modelling tool to
ensure that best Mae plan was selected. We further expand on this approach in our water resource management plar

3.2.6 Cost Efficiency

Work carried out by Artesia, in the demand side options appraisal, reviewed all options and prioritised them on the m
efficient £/MId to be delivered. We have also reviewed the costs in other companies published water resource
management plans, and b®le when compared to those, we are delivering efficieAtlpur WRMP schemes were
externally assured by Jacobs.

3.2.7 Customer Protection

We do not believe a PCD is required for this programme of work, as the delivery of it will be covered by the PC for le:
for each of our region®ur PQfé@r both regionsncorporatesour stretching leakage ambition target within thephis is
a key priority for our customers, so we will continue to share progress, so we are accountable for our delivery.

3.2.8Delivery

Due to the differences in our water resource zones, we have regionally specific delivery programmes.
South Staffs Water

For AMP8 SST is targeting leakage benefit from 3 activities: Pressure Management, CSL work and intensive DMA w
the enhancement, the CSL and intensive DMA work are being increased, bringing forward plans that were originally i
AMP9. These plans carfrom our WRMP work to understand what would be needed to reduce leakage to meet the
2050 target in the cheapest and most efficient way possible. The works we have bought forward from our original pla
AMP9, into AMP8, have been deemed the most eficie

The CSL work involves purchasitayelopingand trialling new equipment to help us find and temporarily/permanently
fix CSLs. The enhanced spent on CSL work will enable us to expand this activity further than originally planned, givin
an enhanced benefit of 1.38Mld.

Intensive DMA leakage work involves undertaking intensive surveys and analysis on all our DMAs and firstly determi
its main issues and then undertaking work to act on whatever that issue is (referred to as DMA MOT and ALC plus be
For example, wera currently trialling Al/machine learning algorithms that cathégand the aim is to continue this

into the next AMP. Once we have a better understanding of the issues, different equipment can then be installed to h
us solve this. The enhanced spen this work will allow us to buy more equipment and recruit more FTE to be able to d
this work, giving us an enhanced benefit of 2.48Mld.

Overall, in SST, the enhanced spend should equal an enhanced leakage benefit of 3.88MId, onadgio&att89o
reduction of 4.94MId. This leads to a plan targeting 8.8Mld leakage reduction in AMP8 (15% reduction)

Table40: South StafffRegionEnhancement

South Staffs Water Enhancement

Activity Overall Mld Benefit Enhanced MId benefit |[Enhanced Cost £M
Advanced pressu(1.35 0 0
optimisation
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Customer Side [2.46 1.39 0.362
Leakage work

DMA MOT and Al4.99 2.49 2.051
plus

Total 8.8 3.88 2413

Cambridge Water

For AMP8 CAM is targeting leakage benefit waidities: Proactive Trunk Main leakage reduction, Pressure
Management, CSL work and intensive DMA work. For the enhancement, we plan to increase work within each of the
activities, bringing forward plans that were originally in AMP9. These plansroemaf WRMP work to understand

what would be needed to reduce leakage to meet the 2050 target in the cheapest and most efficient way possible. Tt
works we have bought forward from our original plan of AMP9, into AMP8, have been deemed the most efficient.

The CSL and intensive DMA leakage work is the same process as SST and discussed above. With the enhanced co
gaining us a leakage benefit of 0.013Mld (CSL work) and 0.027MId (Intensive DMA leakage work) respectively. A slic
increase in spend on Pressivlanagement is also planned, which should enable an increased benefit of 0.001Mid.

The Proactive Trunk Main leakage work involves purchasing and deploying different types of sensors on our trunk m:
network that can alert us to leaks on this part of our network. It also covers the follow up and investigations around th
leak alerts. & the enhancement spend on this activity, which will allow us to purchase more equipment and expand o
trunk main works across more of our network, we expect an enhanced leakage benefit of 0.198MId.

Overall, in CAM, the enhanced spend should equal an enhanced leakage benefit of 0.24Mld, on top of the original 18
reduction of 2.4MId. This leads to a plan targeting 2.64Mld leakage reduction in AMR8dR686n)

Table41: Cambridge Region Enhancement

Cambridge Enhancement

Activity Overall Mld Benefit Enhanced MId benefit |[Enhanced Cost £M
Proactive trunk [0.49 0.198 0.275

mains leakage

reduction

Advanced pressu(0.297 0.001 0.001

optimisation

Customer Side (0.22 0.013 0.018

Leakage work

DMA MOT and Al1.593 0.027 0.038
plus
Total 2.6 0.239 0.333

The value of £3.476m is ti®texamount we require for this enhancement caseshown imable 38
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3.3 Caseb: EnergySecurityand Carbon Emission Reductions

3.3.1Summary

This document provides the justification and evidence required for the enhancement business case that will allow SS
commence investment in behind the meter renewable energy (electricity) generation as part of our Net Zero journey
(2030 and 2050).

Net Zerog this will be delivered through demand reduction, efficiency, stakeholder engagementscatealienewables,
Corporate Power Purchase Agreements (CPRAcement / decarbonisation of fossil fuels, and nature based in
setting solutions which target our value chain and communities.

This paper sets out the early business, commercial and environmental (carbon) case for irki24tmduging AMP8 in
YWoSKAYR GKS YSGSND INRdzyR Y2dzy SR t K2G2@2f GFAO ot 0
Water region. There are four main objectives for this investment:

Absolute carbon emissions reduction

Affordabilityg e.g., decoupling from global volatile markets
Cost and budget certainty

Increasing resilience and security of supply

Carbon emissions reduction hierarchy i.e.

arLONPE

South Staffs Water carbon management hierarchy

Demand reduction & efficiency

@renewable WE

Purchase renewables e.g., CPPAs

Nature-based carbon in-setting

Figure 8 SSC carbon management hierarchy

The intent of this paper is to gain approval for enhancement funding 2frf to support delivery of our NZ roadmap

and lay the foundations for the LTDS. This investment is in addition to existing 2030 NZ plans to reduce in absolute t
on a locatiorbased methodology, our Scope 1 and 2 carbon emissions. These existingygagfficiency as well as
Corporate Power Purchase Agreements with third party renewable energy asset developers and operators.

This paper will cover the CAPEX enhancement request for our own renewable electricity behind the meter assets
ground mounted Solar PV at four key sites including two water treatment works.
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Table42 - Summary of business case

Investment S AhlE enh';':l/lcl::;rienl
Investment CAPEX £K CAPEX £k
Hampton Loade 4,000 KWp ground
Treatment Works mounted PV array 3,965 0 0 3,965
Seedy Mill Treatment 2,500 KWp ground
Works mounted PV array Zrtd 2 2 GEI
. . 500 KWp ground
Fradley Pumping Statio mounted PV array 496 0 0 496 30,753
Chilcote Pumping 300 KWp ground
Stattion mounted PV array 297 0 0 297
Totals 7.3 MW 7,236 0 0 7,236

*Source¢ Copperleaf; carbon benefits in NPV calculation made up of Private, Societal & WTP benefits.

3.3.2Background Information

This document details the SSC Net Zero strategy and the need for this enhancement in the upcoming AMP8 investm
period. This specific investment has been targeted at phase 1 of our diErgflS ¢ st@tbgy Guiito 2050:

AMPE AMP3 AMP10 AMP11 AMP12 AMP13

Renewables project streams T
2025 | 2026 I 2027 { 2028 2029 2030 2035 2040 2045 2050

Renewables Stream 5 [CPPA phase 3 - 10 year)

Renewables Stream 4 (CPPA phase 2 - 15 year) |

Renewables Stream 3 (CPPA phase 1 - 20 year) |

Renewables Stream 2 (behind the meter phase 2)
Renewables Stream 1 (behind the meter phose 1)

Figure 9- SSC renewables strategy

The aim of this strategy is to:
1 Spread risk (commercial, timeframe, planning, and technology evolvement
1 Have a minimum of 3 suppliers / commercial partifigesnework agreement)

1 Optimise flexibility (contract length, partner, technology, and commercial funding solutions through
multiple AMPS

1 Maximise value to stakeholders through use of assets and leveragmgmiercial, funding and
technology solutions

This project meets the Quality and Resilience enhancement criteria as part of our 2050 Net Zero strategy aligned to t
'Y 3A2@0SNYYSyidiQa O2YYAlYSydasxs AyOftdzZRAy3Y

St ADGSNI 2dzNJ ySi T SNR | YOAGA2YA yR 0622ai yI G§d2NB NE
I.

5
NB AY 9y NewlsfRly indingrenvipnmént targets set-0BOV.UK (www.gov.uk)
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The legally binding Climate Change Act 2008 sets a framework for the UK to reduce GHG emissions and build capac
adapt and strengthen resilience to climate risks11. The Act originally committed the UK to cut its emissions by at leas
below the 190 baseline level by 205012. On 27 June 2019, this target was amended, committing the UK to a legally
binding target of net zero emissions by 2050, set on a wh@& y 2 Y &United KinkdbX of Great Britain and
b2NIKSNY LNBflFIYRQaE bl A2yl fftéd 5SGSNNYAYSR /2y {NRKOGdziA 2

This investment is critical to enable SSC to deliver its Net Zero plans in both the medium and long term. Outcomes al
fAY1SR (2 SEAA&GAY 3 Obeer Soanedted property. Detdils/oOdurddR jouyfndy tordate dnd future
plans have been shared with our customers vianbbsiteand a sample of domestic and business customers via a Net
%BENR / AGAT Sy Qa WwdzNBé KS PoR3).(TKidNSaémerat &lsd delivgrR Wdzy' S G KA &

o adzZAGFAYFotS YR ONRGAOFET FTANRG adl 880 IKA RRzZNG K2 yASK
renewablesan established low risk technology

10240 STTSOGADGS woSaidh dzasS 2F FaasSdaQ o6flFyRO F2NJ 2dzN
compliment naturebased solutions

. Cost efficiency and supply security i.e., reducing dependency on energy purchase from volatile and unpredictable glo
markets

. An absolute reduction in carbon emissigrigcation based, mitigating some risk i.e. that the cost of carbon will increase
over time.

W SEYAY3TI 6@ R2AY hdcomtityFadeNprég@ms asdiedlbegtatidnavithin and outside sector

. An adaptive planning approach to emissions reduction, leveraging potential future opportunities as they become feas
e.g. CPPAs, larger scale currently constrained by planninginhescand DNO/ESO constraints

. Targeted and prudent investment which can be replicated and accelerated as technology, sector, environment and
funding innovation progresses

. A first step in our transition from fossil fuel generation i.e. eliminating gas at our Hampton Loade Treatment works)

There has also been a fundamental shift in carbon assessment and reporting methodology since PR19 including but
limited to:

1 Move to location based where previous actions to achieve Water UK 2030 NZ, such abasartket
solutions (purchase of NZ tariffs) are no longer acceptable solutions

1 The transition to a Net Zero economy, and particularly the decarbonisation of heat, removal of fossil fuels
and electrification of transport means there is and will continue to be a net increase in energy (electricity)
consumption

1 The increasing challenges for DNOs and the ESO (National Grid) to accommodate the Net Zero transition
resulted in considerable challenges from a capacity, resilience, timeframe and cost perspective. This mee
that we need to be flexible and nimbreleveraging low carbon opportunities including renewables at every
scale; including smaller, targeted behind the meter solutions.
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Our latest NZ roadmap and renewable strategy reflects these needs, and we believe accommodates them through a
managed and phased approach. The following waterfalls show the evolution of our strategy from PR19, through AMI
and out to 2050.

60,0200
soowo | 48,668.0  -26,252
40,0200
& s00200
-15,573
20,0200
10,0200 -2 642
— % -1.030 -500 -500 -400
I ) -250 257.0
200 ' ' ! '
Base Year CAW13  EDF NZtariff  Fossil fuel reduction Off-satting Small scale behind Reduction in Leakage reduction Efficiency Demand reduction Fossil fuel reduction2030 end paint post
2023 carbon (operations inc gas the meter chemicals use by & stakeholder (transport) roadmap actions
emissions market engine switch off) renewables 10% engagement

based

Figure 10 Carbon reduction waterfall at start of AMP7 (Water UK 2030 NZ roadmg@perational emissions)

60,946 -26,252
se5000
5000
95000
-15.573
s000
-3,621
-2,000
-2,500
-2.500
-1,250
——
-1,250 0
5000y ——
Base Year CAW 172023 CPPA (large scale  Fossil fuel reduction In-setting Dermand reduction & iall scale behin Leakage reduction  Efficiency (operations, Reduction in chemicals  Fossil fuel reduction 2050 projection
carbon emissions renewables Inc. PV, (operations inc gas business activities and  use Yo¥ by 10% (ransport)
location based wind, batteries stc.) ‘engine switch off) demand mgmt.)

Figure 11- SSC 2050 Narbon emissions reduction waterfall
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SSC carbon emissions glide path (Tonnes CO2e)
2025 to 2050

70,000

60,000

Gas engine switch off

50,000

40,000
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0
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

Figure 12 Carbon reduction glidepath 2025 to 2050

Since 2019 we have purchased electricity through a Net Zero electricity sanfarketbased mechanism to reduce

carbon emissions. From this year (2022/2023 reporting) we can no longer use this and must measure and report our
emissions on a locatidmesed methodology. Therefgreeyond absolute reduction in energy consumption and carbon
emissions through efficiency (demand reduction etc.); investment in behind the meter, and direct procurement of
renewable energy are the only options.

Costs provided in this document have been calculated using a number of resources including inputs and / or data fro
two consultancies (water sector specialist and PV developer), two existing PV installation at our Seedy Mill treatment
works, industry bertumarks e.gPV GISCopperleatapital & investment planning tool, and internal stakeholders
including finance for NPV validation. The SSC energy and carbon team have also assessed the four sites individuall
a bespoke assessment tool which takes real life operational and eoegymption profiles from each site and assesses
against actual performance of existing PV installations.

Although this enhancement business case has been prepared as a single investment across four sites; cost analysis
been completed for individual installations to enable full interrogation of costs, economies of scales and options for
preparing tender agjnst a framework agreement within 4 lots which can be grouped or installed individually to best
manage cost efficiency and risk.
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Summary of four sites selected for AMP8 PV installations

Circa 17acre fieldbeside reservoir 4AMWp ground mounted PV (No export)

Figure 13 Hampton Loade Chelmarsh Reservoir

2 locations (both SSC ownedptalling 2.5 MWp ground mouted PV (No export)

Figure 14 Seedy Mill Treatment Works
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Sag I,g
3-acre plot of land; 0.5 MWground mounted PV (No export)

Figure 15 Fradley Pumping Station

Field alongside pumping statie.3 MWpground mounted PV (No export)
Figure 16- Chilcote Pumping Station

This section of the document provides a brief overview of the selected solution, subsequent sections of the documen
expand on the analysis and decision making that lead to the final option being proposed.
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o SSC carbon and energy strategy

SSC are fully committed to delivering our 2030 and 2050 NZ strategy through robust energy and carbon managemer
Our renewables strategy forms the second layer of this strategy i.e.

South Staffs Water carbon management hierarchy

Demand reduction & efficiency

Nature-based carbon in-setting

Figure 17- Carbon managementierarchy

This investment focuses on the upper level of the renewable energy hierarchghind the meter renewables located
on SSC owned landed, optimising our land assets, value to customer, installed capacity, and risk management.

South Staffs Water renewable energy investment hierarchy

REGOs

Figure 18 Renewable energy investment hierarchy

0 AMPS8 phase 1 renewables
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SSC is seeking funding @f28m for the installation of behind the meter ground mounted Photovoltaic (PV) electricity
generation at four (4) sites, including two water treatment workghin its SST region. This funding will support delivery
of our NZ roadmap and lay the foundations for our Ebeign Delivery Strategy (LTD)re information can be found in
our SSCO02 South Staffordshire Wateng term delivery strategy.

This investment is in addition to existing 2030 NZ plans to reduce in absolute terms, on atf@satibmethodology,
our Scope 1 and 2 carbon emissions. These existing plans cover efficiency as well as Corporate Power Purchase
Agreements with third paytrenewable energy asset developers and operators.

The higHevel business case numbers are summarised below:

Table43 ¢ Business case numbers

Peak installed capacity (MWp) 7.30|
Estimated CAPEX (exc. grid connections) £m 6.24
Simple payback (years) 7.00
Estimated annual carbon savings (Tonnes CO2e) 1,254|

o AMP 8 carbon reduction

60,946.2 -7,007

-6,236

-10,500

‘ -5,015

-8,101

-3,472

| -3,017
‘ 1,157 17,197.2

Base Year CAW 17 CPPA (large scale Fossil fuel reduction In-setting Demand reductiof & Small scale behind Lglkage reduction Efficiency Reduction in Fossil fuel reduction 2030 end peint post
2023 carbon renewables Inc. PV, (operations) stakeholder the meter renewables (operations, business chemicals use YoY (transport) roadmap actions
emissions location  wind, batteries etc.) engagement activities and by 10%
based demand mgmt.)

Figure 19 Waterfall showing position ofsmallscale behind the meter renewables
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3.3.3Need for Investment

We have carried out extensive analysis of all our sites across both regions, including desk top studies, leading to Nor
binding Offers (NBOs) frofD FR® C2NJ 0KAA FANBO LKIF&aS 2F 2dzNJ £ 2y 3ISNJI
Yo SKAYR (KS Y-arieStAblizheNBwriSkidclinbldgya This enhancement also delivers:

T 1 O2ail STFSOUGABS Wo Scusiomers; éhhadchplueiotioBriassdds andfcanyfuR in paFaleNJ
/ compliment naturebased solutions

91 Cost efficiency and supply security i.e., reducing dependency on energy purchase from volatile and unpredict
global markets

1 An absolute reduction in carbon emissigriscation based, mitigating some risk i.e. that the cost of carbon will
increase over time.

9 W[ SIEYyAy3a o6& R2AY hdcomdmityFadeNprégams aSdedlibgtatidnavithin and outside
sector.

1 An adaptive planning approach to emissions reduction, leveraging potential future opportunities as they becot
feasiblee.g.,CPPAs, larger scale currently constrained by planningtiteesland DNO/ESO constraints

9 Targeted and prudent investment which can be replicated and accelerated as technologyeseictorment,
and funding innovation progresses

1 Afirst step in our transition from fossil fuel generaiien eliminating gas at our Hampton Loade Treatment
works)

There has also been a fundamental shiftarbon assessment and reporting methodology since PR19 including but not
limited to:

1 Move to location based where previous actions to achieve Water UK 2030 NZ, such abasarkeblutions
(purchase of NZ tariffs) are no longer acceptable solutions

1 The transition to a Net Zero economy, and particularly the decarbonisation of heat, removal of fossil fuels and
electrification of transport means there is and will continue to be a net increase in energy (electricity)
consumption

1 The increasing challenges for DNOs and the ESO (National Grid) to accommodate the Net Zero transition, ha
resulted in constraints from a capacity, resilietticeeframe,and cost perspective. This means that we need to
be flexible and nimble in leveraging low carbon opportunities including renewables at every scale; including
smaller, targeted behind the meter solutions.

Our latest roadmap and renewable strategy (®egtion3.32), reflects our adaptive, and pragmatic approach, leveraging
opportunity through a risknanaged and phased approach.

The evolving regulatory landscape is also a key driver in our plan including but not limited to:

Ofwat's regulatory framework and net zer@.

w delivering on the government's interim carbon budgets and the Net Zero target for 2050.

W identifying the right approaches to net zero, including innovation whilst also leveraging established accreditati
standards, initiatives, and frameworks
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Net Zero Principles Position Paper Jan 2022.pdf (ofwat.gov.uk)

We have also considered three key areas in Ofwat guidance for net zero planning and delivery, including:
1 net zero target setting

91 scope of action on net zero

1 prioritising the reduction of Greenhouse Gas (GHG) emissions.

Water industry strategic environmental requirements (WISER)V.UK (www.gov.uk)

This enhancement paper also considers the issues and opportunities SSC has considered in meeting our environme
obligations and how we will step up our level of ambition including:

1 athriving natural environment
9 resilience for the environment and customers

1 expected performance and compliance

Building block |Description

Base e Baseexpenditure includes:
expenditure o routine, year-on-year costs, which companies incur in the normal running of their
businesses to provide a base level of good service to customers and the environment;
o expenditure on maintaining the long-term capability of assets;
o expenditure to improve efficiency; and
o expenditure to comply with current legal obligations.
e Baseexpenditure covers wholesale and retail (residential and business) activities, and
currently make up around 80% of all costs incurred by water companies.
Enhancement expenditure is generally where there is a permanent increase or step
change in the current level of service to a new 'base’ level and/for the provision to new

Enhancement

expenditure

Enhancement funding can be for environmental improvements required to meet new
statutory obligations, improving service guality and resilience, and providing new
; ater provision in drought conditions.

Figure20- OFWATTable 2.1. PR 2Bnhancement Criteria

o0 SCC renewables strategphased approach

AMP8 AMPS AMP10 AMP11 AMP12 AMP13
2025 I 2026 l 2027 ‘ 2028 ‘ 2029 2030 2035 2040 2045 2050

Renewables project streams

|Renewables Stream 5 (CPPA phase 3 - 10 year)

Stream 4 (CPPA phase 2 - 15 year) |

Renewables Stream 3 (CPPA phase 1 - 20 year) |
[Renewables Stream 2 (behind the meter phase 2)
[Renewables Stream 1 (behind the meter phase 1)

Figure 24 - Renewables Strategy

This strategy aims to:
1 Spread risk (commercial, timeframe, planning, and technology evolvement

1 Minimum 3 suppliers / commercigartners
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9 Flexibility to adjust contract length, partner, technology, and commercial funding solutions through multiple AMPS
1 Optimum value to stakeholders, use of assets and leveraging of commercial, funding and technology solutions

This is a project which meets the Quality and Resilience enhancement criteria as part of our 2050 Net Zero strategy
FfAIYSR (2 GKS !'Y 3JI20SNYyYSyiQa F2ft26Ay3 O02YYAlYSy(:

Links to Long Term Delivery Strategy (LTDS)

This enhancement request supports our ambitious;tknmg vision for our business that aims to demonstrate our value to
society and our communities, and our commitment to protecting and enhancing the environment. To deliver this visio
are focusing auattention on a number of key themes, of which the following are supported by this enhancement:

1 Mitigating the impacts of climate changéor example, by encouraging sustainable practices within our business
and our supply chain, using renewable energy sources, switching to a fully electric vehicle fleet, and investing
our network of treatment wis, pipes and pumping stations to ensure we are resilient to extreme weather
events.

1 Remaining financeable over the long terfor example, by exploring and taking more advantage of green
financing initiatives, while continuing to meet all our regulatory and fiscal obligations.

At the same time, we will need to take into account the changing expectations of our customers or our regulators ove
time. This could mean us placing more emphasis on one theme over another, or it could mean adapting our activities
reflecta change i@ A NDdzvyadl yOSad YSe G2 GKA& NBYlFIAya GKS ySSR
priorities, and to be fully embedded at the heart of all the communities we serve.

Our vision to 2050

We have an ambitious, long-term vision for our business that aims to demonstrate our value to our customers and society, and our commitment to protecting
| and enhancing the envirc t. To deliver this vision, we are focusing on the following key themes.

Ending water ‘ ing and enh : Adapting to a
poverty e ehvironment S changing climate

This means keeping bills
affordable, using smart data to
identify customers who may

This means encouraging sustainable
practices within our business and our

b supply chain. It includes using renewable
be struggling to pay their bills, energy, having a fully electric vehicle fleet,
and offering the right levels : and making sure our network of treatment
of help and support to all vide range of plants and wildlife. works, pipes and pumping stations can
customers who need it. e withstand extreme weather events.

Meeting the needs of a Remaining financeable
growing population over the long term

This means developing new This means taking more advantage
water sources, such as the Fens of green or sustainable financing
reservoir with Anglian Water in our initiatives, while continuing to
Cambridge region. It also means always meet our regulatory and
making the most of our existing financial obligations.

water sources and working with

developers to encourage more

water efficiency, such as water

recycling in every home.

At the same time, we will take into account the changing expectations of our customers and regulators over time. This could mean placing more emphasis on one
theme over another to reflect a change in circumstances, for example. Key to this remains the need for us to understand fully our customers’ priorities, and to be fully
embedded at the heart of all the communities we serve.

Figure 2 - Our visionto 2050
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3.3.4 Customer Support

We have carried out our most extensive customer engagement programme ever to ensure our PR24 and WRMP24 |
are underpinned by robust customer and wider stakeholder preferences. Our strategic engagement programme start
in early 2020 and has run throughsummer 2023, with oveéd2,500customers taking part in a wide range of SSC

NEASEFNOK addRASaz 6A0K GKSANI @ASga 0SAy3a O2YLI NBR 4 A
wider industry studies. This programme has been assur@dlby t | NIy SNE | & -jY0& S AAGyRE  hSH/GE
a0 yRINRAZ & 2dzif AYySR Ay AGa /dzadG2YSNI 9y3F3ASYSyld t 2

A key evidence sourceappendix SSClahich provides a thematic review of the key insights relevant to this investment
case. It also highlights the golden threads that have consistently emerged across our engagement. The report also d
the project objectives of each study used in thelence base, when it took place and the numbers and types of
customers and stakeholders engaged with. We have made use of our own cdatbangagement, club research
projects and wider industry studies. Specificalyase refer to sectiof8F 2 NJ 6 KS {1 Sé& AyaAir3akKda N

Importantly, our programme included a targeted research study focussed on engaging customers on how we should
progress our Net Zero plans. This is the first time we have engaged idequihirvay with our customers on this topic

and we view this as thadt building blockofaneB2 Ay 3 RSt A0 SN} 0 A @3S Sy3arasSySyix
allow our customers to challenge our Net Zero plans over time.

Over a threemonth period in 2023, we worked closely with our supply chain partbgplain Research, who facilitated 6

virtual and 2 face to face meetings with a cross section of ouhaosehold (business) and household customers. During
these sessionse presented our NZ journey to date, future ambitions and asked for feedback from these customers or
their priorities including scale of ambition, timescales and how they wish to be involved in helping us achieve the targ

An example of some of the materials used to engage and inform our customers is show below:

Citizens' Jury — example of engagement stimulus materials

How can the remaining emissions be dealt with?

Increasing efficiency to do more with
E B ess energy

bt Improve reductions in leakage

Reducing our use of fossil fuels

Installing renewable energy

MR (., olar panels)

Replacing our diesel vans with electric

, Move to blo-fuels in standby generators

1. Carbon offsetting

Credits are purchased which invest in projects to reduce
carbon elsewhere e.g., reforestation, renewable energy,
restoring coastal eco-systems etc.

2. Carbon insetting
This is ‘offsetting’ carbon inside the company’s value chain,

Provide customers the to reduce | ¥ A 0
e consumption (e.g. wate: including local communities, and focusses on nature-based
More and better engagement with our — solutions e.g., reforestation, etc.

a’" customers to help them save water, energy
and cash

Recap: What is the difference between operational and
embodied carbon?

This is the last session!
* Op ional carbon is the emissions released
ONLY during activities related to the processing
of a product - e.g. the supply of high-quality
drinking water to customers.

However, South Staffs Water is lookingatthe W0 @ T /M L oo [y
potential to form an on-going customer panel to O e e e e on At
get into more detail about its Net Zero plans and ,;,":oi,)e o o 7 e‘ e e o

challenge how it is progressing. build it, through to the end of its life.

Securing your water future X

Figure B- SSC Net Zero Citizens Jargxample of ourcustomer engagemenstimulus materials
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YSe AyaArakKGa FTNRBY GKS {{/ bSi »%SNR /AGAT SyQa WdzNE

W Jurors were in favour of the higevel strategy and pleased about our progress to date towards achieving Net
Zero. They expected this to continue.

W Investments to educate customers, and future customers in particular, regarding water efficiency were viewec
the highest priority for customers, followed by the need to reduce leakage levels faster given current leakage
performance is almost universaligwed as not acceptable

W / dz2G02YSNER Ay GKS 2yt AyS WdNEQA @GASESR Ay@dSadayYSyi:
medium to highkpriority, solely due to the fact that it contributes a significant amount of achieving the Net Zero
target-a ¢ KS NByYySsl oaS SKBENBRa a6&SIFdzyS G(KIG KIFIa GKS Y2
O2Yy(NROdzi SR GKS Y2aid G2 bSi w»%SNRE

() When discussing innovation with our Jurors, this taffl@vas presented as a choice between making the best
use of current technologies to deliver the plan, or to wait until new technologies are developed. Jurors were
made aware that there is the risk thd new technologies do not emerge, then time will be lost. However, if they
deliver the plan too soon then SSC may not get the opportunity to benefit from new technologies that could
develop. Results of the polls demonstrate that jurors across botbnseqi the online groups had a slight
inclination towards waiting for better solutions, rather than investing more now in current technologies. In
contrast, within the F2F sessions there was a strong preference for investing more in current technalogies no
deliverthe target: A ¢ NE Ay 3 (G2 NBRdAzOS (KS AYSTFFAOASYOASAST LIS
0Sad LINY OQGAOSXd .dzi y20KAy3I Aa 3A2Ay3 G2 3ASG oSdd:
YSUK2RX AYyye®lI AXRYNABRY QB 6dzii f a2 R2Ay3I GKLG SAGH

W On balance, across all the sessions, there was overall support that investments need to be made now to unlo
the potential of current technologies to deliver the Net Zero target and that renewable energy should play a ro
in this given its potential. Hawer, it was clear we need to carefully balance this investment and continually
review the plans and adapt as needed to ensure investments deliver the greatest return on investment, whilst
keeping bills affordable

W Transparency is key in terms of setting targets and progress towards delivering these, including being transpe
around why billst@ increasing and what benefits these investments will deliver for customers and the
environment

W In-setting schemes which targeted local communities were favoured in both our supply regions because of the
importance of local benefits to customers, with Cambridge customers also expressing a preference towards
collaborative working with other water compies. Doing nothing was rejected as an option

Balance should be maintained within the trilemma, ensuring progress but also bill affordability, given the pressures ol
household finances with the rising cost of living. Results in the voting across the groups varied, but within both Camb
goupsandi KS { 2dziK {GFFFa 2yt AyS INRdzZL) G6KSNB gl & [-offLINBFS
between investment and bill affordability, with scores around 3 (out of 5). There was some variation within this, with

jurors in the Cambridge Wateggion had a greater preference towards increasing bills where needed (average 3.5 out
5.0), whilst those in the South Staffs Water region leaned more towards keeping bills lower with an average 2.7 out o
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Restoring the
environment

Cllmate change

Figure2¢{ G A Ydzf dzA& YI GSNAIf dzASR G2 SELX LAY GKS GNRAESYY!

Affordability

3.3.5Best Option for Customers

Methodology and approach to identify best value for customer

There are three key processes that have been undertaken to ensure that the business will be delivering the best valu
options for customers.

Net Zero Citizens Jury and Impact

In Apriland Mayof thisyear,we shared our NZ journey to date and future plans with a selection of domestic and busine
W2dzZNBENBEQ AYy 2dzNJ {{2 IYyR /FYONRRIS NBlIazyao ¢ KS &dN

Jury structure

South Staffs Water
Citizens’ Online Jury

20 customers
5 Non- 15

household Household
customers customers

South Staffs Water face to
face Jury

8 customers (digitally
disengaged)

Content plan

Cambridge Water Citizens’
Online Jury Onboarding and high- « Session 1
level strategy discussion
20 customers
5 Non-
household Household
customers customers

Strategy prioritisation
and trade-offs * Session 2

Cambridge Water face to
face Jury

Carbon insetting /
offsetting

8 customers (digitally
disengaged)

Juror involvement in * Session 3

future Net Zero plans

Figure - SSC Net Zero Citizens Jury structure and content plan
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A summary of theutputs for session 2 in terms of when targets should be met is shown below:

Investing more Even pattern of
now distribution
1 2 3 4 5
CAM Online
1 0 5 5 4
(average 3.7)
|
CAM F2F
(average 2.1)
F2I

Figure Bc/ dza i 2 YSNJ G2 iGAy3 2y K2¢ 65 aK2dAZ R oltlyOdS Ay@sSai

Although there were mixed views across the different sessimting and Rceto-Face (F2Rndsupplyregiong there
was generally goocbnsensug N2 dzy R WFIF AN}y Saa Ay (SN agefefationsF FIZWER | BEA X
2F Ay OftAYIFGS OlAz2yas &az22y S Naddbyiok Sustdmer ingldirigl G S NQ @ {

WXL GKAY]1l 6S aK2dzZ R LJ & SIWeRFror y2¢6 | YR &aLINBIFR 02
QX CIl A NB aspreadcbst outlover néxg 2gears. Rathethan lump all in to next generatidCambridge

Water Juror

f W2KSNB IINB ¢S 3F2Ay3 (G2 0SS Ay Hn @& Shekhgetdthe thantetad S R
NEB | {SBW Jufr

)l
)l

Copperleaf analysis

PCs Alignment to the
6 Capitals as Value Models

SOCIAL CAPITAL HUMAN CAPITAL

Priority Service for Vulnerable Customers

SIX CAPITALS

Employee Experience Benefit
C-MeX Customer Experience

D-MeX Customer Experience

SOCIAL CAPITAL
MANUFACTURED CAPITAL

Employee & Contractor Safety

/ Water Supply Interruptions*®
Unplanned Outage* / @ o

HUMAN CAPITAL / 5
Water Quality Compliance Mains Repair

Risk of Severe Restrictions in a Drought
Public Perception Benefit MANUFACTURED CAPITAL
@ FINANCIAL CAPITAL e
R FINANCIAL CAPITAL
Compliance Penalties

Environmental Benefit

Operational Carbon

Investment Cost (Capex/Opex/Totex) Embodied Carbon
Water Quality Compliance Water Leakage*
Priority Service for Vulnerable Customers Per Capita Consumption
Cumulative Spend Per AMP Period Low Pressure*
INTELLECTUAL CAPITAL
’ INTELLECTUAL CAPITAL - Pollution
3 5 Improved Plan Execution BisE———. —%

Figure Z - Copperleaf Six Capitals and Value Framework
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Draft Investment Value
Carbon & energy - Small Scale Renewables (PV)

15 Efficiency Benefit 22,549,783
.A Operational Carbon Cost - Private 9,467,948
& Operational Carbon Cost - Societal 5,916,244
A Operational Carbon Cost - WTP (s}
.lﬂ) Efficiency Benefit - WTP [s]
.Eﬂ Total Investment Cost -7.181,13%

Total 30,752,836

Figure B - Copperleaf NPV / best valuassessment for PV enhanced investment project

In conjunction with all other investments in the SSC enhancement plan, this positions project in the upper quartile. K
assumptions and base data for the PV enhancement case assessment are as follows:

All projects will be delivered in year 1 of the AMP.

AnnualbaseOPEX cost of 60k

Repeat installation costs every 20 years

Annual yield of PV installation from PV GIS and assessment of Seedy mill existing roof mounted PV, and 0.5% pe
degradation in yield

Displaced grid electricity £161 / MWh (16.1p /kWh)

The Copperleaf system uses a value of £241 per tonne C02e

Benefit and costs have been calculated over thgetd planning horizon

Total Value can be interpreted as theM\ia this case £30,752,836

= =4 =4 =4

=A =4 =4 =

Applicable value models are attached to investments and scored appropriately using standard questionnaire template
ensure consistency of input across a portfolio. Current and forecasted risk profiles are used to create a baseline risk
position that value can be offset against for all solution options within a given investment. All valugseeéelsre 28
above)are attached to a value function that contains up to 3 value sets, Private, Societal and Willingness to Pay. The
value sets contain monetised values that align model outputs. Private costs are based on thaserthddl expect to

incur T the risk was realised, Societal costs are based on the expectegsoomnic impact of the risk being realised

and Willingness to pay sts are based on customer expressed values for areas of service improvement.

The optimisation process takes into account financial and performance constraints that are inputted as parameters to
affect its decisiommaking around the solutions it chooses in context of cost, risk and value in the wider business plan.

When we are looking for the best options for customers, we are taking into consideration affordability as well as cost
value. Final options are selected based on the value that they offer at two levels, the first is the options value at an
investmentével and the second is the value that they offer at a portfolio level to ensure that we are getting the best
value plan across the board based on the portfolio level constraints applied. Operational and Embodied Carbon have
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formed part of the cost benefit analysis proc&se section3.2.3 and4 of theappendiX8SB7 Our Asset Management
approach to besvalue investment planning through 262630 and beyor@ > ¥ 2 NJ T dz€dppefie&f tialud t 2 v
model framework and the process of Cost Benefit Analysis within the system.

Why our enhancement case is the only best options:

When developing our Net Zero roadmap, we considered many options to deliver carbon savings within our business.
This included a full review of all our sites, and their capacity for renewable generation completed by Aqua Consulting
Our cost benefit analysiconcluded that the four sites selected for renewables were the best value solution for our
AMP8 ambitions.

Our selection criteria consider the following:

Table 4 ¢ Section criteria considerations

aStAyS Sy ¢ /2yaraisSyid uwnkTt ocp SySNBHE&
ONRGSNA L @
T wSySglotS OFLIoAftAGE odaz Ll
2yaridsSo
[2y3 GSNY | 9YySNBHe O2yadzyLlezy Ad y2i SE LIS (
NEBySérotsS aasSt AyaidltfsSRo
m 9EFYLX ST F2NBOF&AGSR | o6&dNF
dzy OKI y3SR
| 2YLI yé ZzyaIEAYAaS O2YLIl ye 26ySR fIyR IF
G2 3ANAR O02yySOs2y LRAYGOD
/| 2YLX SEAGE& DNAR O2yySOaz2y | ft NBFR& S&ailof)

dzy OKF £ t Sy3SRo

Upon filtering the final opportunities further analysis to maximise investment were modelled using the following
scenarios:

1. SIMPLEDirect energy displacement (behind the meter) with asset company owned a maximising ROI.
2. COMPLEXDirect energy displacement (behind the meter) oversized in conjunction with battery storage and
alternative financing arrangements.

The financial risk profile associated with National Grid export connections coupled with the uncertainty and longevity
balancing revenue mechanism contract firmly discounted COMPLEX business cases in relation to the SIMPLE instal
plans. Thereforethis was the clear best value solution for our business.

Why our other net Bro expenditure has not been included:

This does not represent our full net zero ambitions for AMP8. The rest of our carbon reduction activity has not been
included, as it does not meet the criteria for the enhancement competition.

In August 2022, Ofwat commissioned a report by Jacobs on the possible technology solutions for delivering carbon
reductions in the water industry in AMP8. They only identified 3 scalable options for Water Only Companies:

A Demand savingswe have set ambitious leakage, PCC and business demand reductions as part of our AMP8
plans andstretched our leakage target to go beyond our statutory targets. The primary driver is siggpgnd
balance, and therefore not suitable for the competition.

A Pump EfficiencyWith the highest average pumping head in the industry, pump efficiency has always been
critical to our business. We have been running our Pump Efficiency Programme since 2005. It has delivered &
cost savings to ensure we keep bills low for our custan@nd environmental benefit by reducing energy use.
We will continue to run this programme in®MP8 butconsider this base expenditure activity.
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A PPAscorporate PPAs are at the ceabf our Net Zero strategy. We are already engaging with the market on
their implementation across our sites and land near to them. They can deliver significant carbon savings at
limited cost to our customers. As we will Hmiythe assets ourselves, this is also not considened
enhancemeninvestment.

3.3.6 Cost Efficiency

Third party engineering consultants

SSC has been working with a tkpatty engineering consultancy (AQUA Consultants) who have been undertaking deep
dives into solutions that best address the business needs mentiotfeglabove section. This activityowards Net

Zero: Renewables Strategy and Energy Efficiency Approach; considered opportunities for renewable energy generati
carbon accounting methodology, and recommendations for next steps.

The outputs are focussed on programmes which prioritise Net Zero 2030 targets (scope 1 and 2 carbon emissions);
odzAf RAy3a aOSyINA2a FT2NJ OFNb2y NBRdAzOGA2Y FyR WbSid %%SN

The methodology used was a highiel independent review of the SSW Net Zero work to date and feedback based on
lljdzt / 2yadz GAy3IQa SELSNASYyOSO® ¢KS YI22N FAYRAy3Ia 27
net zero gaps in the exisy plan, as well as initial recommendations for implementing better data capture and reporting
and actions to decarbonise in line with regulation and guidance.

SSW has made good progress in reducing absolute emissions by 18% since 2018. However, these figures currently
include Scope 1 directly combustible fuels, refrigerants, company vehicle fleet; Scope 2 purchased electricity and Sct
transmission andistribution.

There are several emissions sources which are not reported within these numbers, and SSW are currently integrating
compressive GHG reporting in line with Ofwat guidance; including outsourced activities, embedded carbon, waste, at
wellto-tank emissions &sociated with extraction, refining and transport of fossil fuels).

SSW are currently reliant on green energy tariffs and offsets to achiexeidetowever, these will not contribute to
locationtbased carbon reduction required by Ofwat. SSW need to adjust theffelestrategy to focus on egite
renewable energy gemation and the use of insets. The work carried out by Aqua Consultants considered three
scenarios:

Scenario &, Technology sizing is proportionately related to the consumption on site, minimising the magnitude of the
CAPEX investment for sklihded options.

Scenario 2Technology sizing is related to the maximum-oonstraint available space of the sites, resulting in
maximum CAPEX investment fahiad-party developer and maximum CO2e reduction for SSW.

Scenario & Technology sizing is a mixture between scenario 1 and 2 (hybrid); 7 sites were identifieduiodiself due
to their high onsite consumption percentage and their low CAPEX values. This scenario also delivers maximum CO?2
reduction for SSW.

For AMP8 the top 4 sites, with minimum / no constraints and maximum generation opportunity relevant to base load
were selected i.e.

1. Hampton Loade Water Treatment Works

2. Seedy Mill Water Treatment Works

3. Fradley Pumping Station

4. Chilcote Pumping Station

Although the Cambridge region is and will continue to be a key part of our overall energy and carbon str&egih the
Staffs region is an immediate priority based on consumption (>/= 85% of total electricity), carbon, security of supply &
resilience.
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Carbon savings Carbon savings Carbon savings Annual Annual  Annual

51 52 53 CAPEXS1 CAPEXS2 CAPEXS3 NPV S1 NPV 52 NPV S3 OPEXS1 OPEXS2 OPEXS3 LES S1 LES 52 LES S3
Ashwood 24.00 24.00 24.00 £131,259 £131,259 £131,259 £257,953  £257,953 £257,953 £924 £924 £924 £779,978 £116,996.7 £779,978
Blithfield 15.86 15.86 15.86 £893,618 £3,240,336 £3,240,336 £470,111 £2,980,172 £2,980,172 £31,518 £50,618 £50,618 £515,407 £77,311.1 £77,311
Chilcote 139.87 139.87 139.87 £860,827 £860,827 £860,827 £927,035 £927,035 £927,035 £59,153 £59,153 £59,153 £4,546,515 £681,977.3 £681,977
Churchill 25.47 25.47 25.47  £140,373 £140,373  £140,373  £264,442 £264,442 £264,442 £987 £987 £987 £828,027 £124,204.1 £828,027
Cookley 47.00 47.00 47.00 £308,097 £308,097 £308,097 £452,969  £452,969 £452,969 £2,043 £2,043 £2,043 £1,527,829 £229,174.4 £1,527,829
Crumpwood 246.77 607.61 607.61 £431,030 £3,089,846 £3,089,846 £494,195 £4,869,672 £4,869,672 £34,442 £65,942 £65,942 £4,942,209 £741,331.3 £741,331
Earith 0.00 0.00 0.00 £4,082,002 £4,082,002 £4,082,002 £3,684,067 £3,684,067 £3,684,067 £56,921 £56,921 £56,921 £0 £0.0 £0
Fowlmere 64.85 64.85 64.85 £297,427 £297,427 £297,427 £547,688 £547,688 £547,688 £2,323 £2,323 £2,323 £2,107,855 £316,178.3 £2,107,855
Fradley 253.62 253.62 253.62 £1,017,814 £1,017,814 £1,017,814 £1,567,628 £1,567,628 £1,567,628 £11,236 £11,236 £11,236 £8,243,839£1,236,575.8 £1,236,576
Green Lane 209.66 248.39 248.39 £1,416,165 £1,821,755 £1,821,755 £1,679,641 £1,524,464 £1,524,464 £8,527 £19,480 £19,480 £6,815,093£1,211,087.0 £1,211,087
Hampton Loade 213.85 213.85 213.85 £1,063,057 £1,063,057 £1,063,057 £2,369,863 £2,369,863 £2,369,863 £52,879 £52,879 £52,879 £6,951,068£1,042,660.2 £1,042,660
Linton Rivey Hill 31.08 31.08 31.08 £157,636 £157,636 £157,636 £225,774  £225,774 £225,774 £1,177 £1,177 £1,177 £1,010,316 £151,547.5 £1,010,316
Little Hay 189.47 219.39 189.47 £944,378 £1,089,410 £944,378 £1,276,924 £1,271,392 £1,276,924 £8,283 £9,456 £8,283 £6,158,770£1,069,716.0 £1,069,716
Madingley 1.79 1.79 1.79 £924,294 £2,338,238 £2,338,238 £387,247 £3,453,648 £3,453,648 £31,300 £42,618 £42,618 £58,238 £8,735.7 £8,736
Maple Brook 160.53 160.53 160.53 £678,929 £678,929 £678,929 £1,321,740 £1,321,740 £1,321,740 £6,230 £6,230 £6,230 £5,217,893 £782,683.9 £782,684
Prestwood 79.68 79.68 79.68 £429,296  £429,296 £429,296 £574,736  £574,736 £574,736 £8,105 £8,105 £8,105 £2,590,035 £388,505.3 £2,590,035
Seedy Mill 88.66 103.59 88.66 £488,888 £548,362 £488,888 £970,734 £832,123 £970,734 £3,588 £13,351 £3,588 £2,881,755 £505,072.1 £2,881,755
Slitting Mill 316.94 661.17 661.17 £1,631,427 £3,271,606 £3,271,606 £3,775,785 £3,139,042 £3,139,042 £37,425 £68,314 £68,314 £8,742,205£1,311,330.8 £1,311,331
Grid Export 2752.63 3562.82 3562.82

Figure @ - Summary of outputs from Aqua Consultants NZ renewables phase 1 report (June 2023)
a. SSW Energy and finance team analysis

In order to provide maximum confidence in the data and financial analysis, the SSW energy team undertook a numbe
assessments using industry standards, internal financial expertise and SSW energy and carbon team scenario mode
based on existing esite, behind the meter PV generation at our Seedy Mill Treatment Works.

Borehole/Site Hampton Loade TW
System Rating 4000 kWp
Potential Generation 3,781,279.27 kWh
Installation Price £850.00 £/kW
Estimated Annual Savings to Bills £379,439.55

Total Revenue/Savings £380,781.57

Cost of Installation £3965

Time to Recoup Initial Investment 8.9 Years

£60,00000 Generation Revenue by Month

£50,000.00
£40,000.00
£30,000.00
£20,000.00
£10,000.00

£0.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
B f Saved BEf£ from Spill

Borehole/Site Seedy MIWTW
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System Rating 2500 kWp
Potential Generation 2,363,299.55 kWh
Installation Price £850.00 £/IkW
Estimated Annual Savings to Bills £240,316.34

Total Revenue/Savings £240,316.34

Cost of Installation £2478k

Time to Recoup Initial Investment 8.8 Years

Generation Revenue by Month

£40,000.00
£35,000.00
£30,000.00
£25,000.00
£20,000.00
£15,000.00
£10,000.00

£5,000.00

£0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
B £ Saved MEE from Spill

Borehole/Site Fradley PS

System Rating 500 kWp
Potential Generation 472,659.91 kWh
Installation Price £850.00 £E/IKW
Estimated Annual Savings to Bills £47,677.51

Total Revenue/Savings £47,936.79

Cost of Installation £496k

Time to Recoup Initial Investment 8.9 Years
£8,000.00 Generation Revenue by Month

£7,000.00
£6,000.00
£5,000.00
£4,000.00
£3,000.00
£2,000.00

£1,000.00

£0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
mESaved mE from Spill

Borehole/Site Chilcote PS

System Rating 300 kWp
Potential Generation 283,595.95 kWh
Installation Price £850.00 £/KW
Estimated Annual Savings to Bills £28,768.19

Total Revenue/Savings £28,796.86

Cost of Installation £297k

Time to Recoup Initial Investment 8.9 Years

Figure30- PV generation models for four selected sites
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Generation Revenue by Month

Figure A - Finance NPV

Using NPV analysis on ay&ar basis and a weighted average cost of capital (WACC) of 10% the SSC energy team fin
partner carried out ainternal rate of Return (IRR) and Net Present Value (NPV) calculation for the combined investme
across the four sites.

This produced an output NPV of +2.32m including tax implications. Base assumption for this assessment was that th
benefits commence in the same year as installation how&resubsequent analysis we have assumed year 2 of AMPS8.

NPV (WACC 10%) Yr0 Yrl Yr2 Yr3 Yrd Yr5 Yré Yr7 Yr8 Yr9 Yrl0 Yril Yrl2 Yrl3 Yrld Yrl5 Yrl6 Yrl7 Yrls Yri9
Initial Outlay -6.21

O+M -0.06 -0.08 -0.06 -0.06 -0.08 -0.04 -0.06 -0.08 -0.04 -0.06 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04
Elec Savings (£m) 0.94 0.93 0.93 0.92 0.92 0.92 0.91 0.9 0.99 0.99 0.89 0.89 0.8§ 0.8§ 0.87 0.87 0.87 0.89 0.84 0.8
Carbon Savings (Em) 0.09 0.02 0.09 0.0 0.12 0.19 0.19 0.29 0.22 0.24 0.24 0.2§ 0.3 0.34 0.37 0.4 0.45 0.49 0.53 0.59
Net Cash Flow (Em) -5.33 0.99 0.92 0.94 0.99 1.02 1.03 1.04 1.0 1.07 1.09 1.11] 1.13 11§ 1.19 1.22 1.25 1.29 1.33 1.34
Tax on Additional profit (£ 1.07 -0.19 -0.19 -0.19 -0.20 -0.29 -0.21] -0.21) -0.21] -0.21] -0.22 -0.29 -0.23 -0.23 -0.24 -0.24 -0.29 -0.24 -0.27 -0.29
Net CF After Tax (Em) -4.21 0.72 0.73 0.79 0.78 0.81 0.83 0.84 0.89 0.89 0.87 0.89 0.9 0.93 0.95 0.97 1.00 1.03 1.07 1.1q
DF (WACC 10%) 1.0 0.9 0.83 0.79 0.6§ 0.5¢ 0.51 0.47 0.42 0.39 0.39 0.32 0.29 0.29 0.24 0.22 0.29 0.1§ 0.19 0.1
Net CF PV (Em) -4.217 0.69 0.6 0.57 0.53 0.49 0.42 0.39 0.39 0.33 0.3 0.2§ 0.24 0.24 0.23 0.2 0.29 0.19 0.17 0.14
NPV 2.32

IRR = NPh (‘T‘g - ?“1)
NPV, — NPV,

Figure 2 - SSW Finance NPV and IRR assessment
Internal rate of return = 0.23 =23%
b. EU PVGIS

Photovoltaic Geographical Information System (PVGIS) provides information on solar radiation and photovoltaic syst:
performance for any location in Europe and Africa, as well as a large part of Asia and America. It has a number of fe
including:

1 Free and open access to photovoltaic (PV) electricity generation potential for different technologies and
configurations

No registration

Extensive supporting documentation

APIs for fast, automated access need

Maps of solar resource and PV potential, by country or region, in ready to print files.

= =4 =4 =4

JRC Photovoltaic Geographical Information System (PERiSpean Commission (europa.eu)

The output for the Hampton Loade TW proposed 4MWp ground mounted PV installation is shown below:
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European Commission > EU Scence Hub > PVGIS > Interactive tools

Home Tools Downloads - Documentation Contact us
\ E-A Cursor: Use terrain shadows:
\ i Selectad: 52476, -2.372 -2 zan m m
Elevstion (m) 36 [DWpload horizon file “hoos= Fi= | No file chosen
PVGIS ver. 52 E—
SRID CONNECTE w &
R omEeTE ;ﬂ:i PERFORMANCE OF GRID-CONNECTED PV o
| TR Solar radiation datzbase’ FUGIS-SARAHZ v
| CFF-GRD P technology” Crystalline silicon v
Instaled peak PV power [kWg]" 2000
I Ly Fixed mounting options
Mounting position * Free-standing v
HOUALY T -
| Slop=[7] 35 Optimize slope
| zimuth ] O Cptimize slope and azimuth
PV electricity price
PV system cost (your currency)’ 340000
e e
-
PERFORMANCE OF GRID-CONNECTED PV: RESULTS ® PV oulput ® Radiation o SIPDF
Summary Monthly energy output from fix-angle PV system Outline of horizon
3 1 *
Location [LatiLon]: 52.476,-2.373
Horizon: Calcutated N
Oatshzse used: PYGIS-SARAHZ ook -
P technology: Crystaline shcon "
P installed [<WVa]: 4000
Systam loss [%]: 14 =
; 300K
E
- a
Slope angle []: 38 {opt) = w c
Azimuth angle [*]: 0 % 200k
‘Yearly PV energy production [KVWh]: 3850173.52 E
early in-plane iradiation [RWhm?]: 124,98
ear-to-year varizbility [KWH]: 130024.50
Changes in output dus to: 100k )
Angle of incidence [%]: 314 ’
Spactral efects [%] 176
Tempersture and low iradiance [3): 418 o W Horizon height s
Total loss [%]: 1277 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec — - Sun height, June
BV electricity cast [oer KWH]: 0.121 Month - Sun height, Decamber

Figure 3 - Output for the Hampton Loade TW proposed 4MWp ground mounted PV installation
3.3.7 Customer Protection

Thetechnical and commercial data fie PVenhancemenproject,have beempreparedand
assessed using a mtldyered approacimcluding:

Existing PV installations (roof mounted at SédilyTreatment works
EU commission science hub PVGIS tool

Developers and consultants working in this areangiromenandAgua Consulting

= =4 =4 =4

Experience of the energy team who collectively have been involdetivieringPV projects at
previous companies totalling > 10M\Wer the last 12 years

1 Peerreview (finance, PR24, Capital Investment, operations, WatéZ technical working group,
2 GSNJ!Y SYySNHE YIyYylI3ISNEQ ¥F2Ndzy

1 Cornwall Insight PR24 energy cost projections projegidfticipantsfrom across sdor inc. SSC)
1 Water sector benchmarking

3.3 Case 6: Energy Security and Carbon Emission Reductions 110


https://joint-research-centre.ec.europa.eu/photovoltaic-geographical-information-system-pvgis_en
https://www.enviromena.com/about-us/
https://www.aquaconsultants.com/

SSCa8Evidencing our enhancement expenditure in 20280

This approach gives us high confidence alongsidstithetured approach we will take to all stages of the
project including tendering, negotiatigreontract awardand program delivery.

Third party assurance for the robustness of the cost estimates

1 PA Consulting Energy strategy project Sept 23

1 Customers will be protected against rdelivery of these enhancement investmentsihogy
Operational greenhouse gas emissions (water) Performance Commi&htnis. point we do not
know theODI carbon rateo we cannot confirrwhether the schemaeeds further protection.
Additionally this scheme falls below thtbreshold for materiality in the PCD guidance.

1 NEC4
9 Tender process inc. multiple framework agreements and lots

hTol Q& SYKIFIyOSYSyYyd Y2RSt | LILINEI OKX

Table 2.1: Building blocks of our efficient expenditure allowances

Building block |Description

Base * Base expenditure includes:
expenditure o routine, year-on-year costs, which companies incur in the normal running of their
businesses to provide a base level of good service to customers and the environment;

o expenditure on maintaining the long-term capability of assets;
o expenditure to improve efficiency; and
o expenditure to comply with current legal obligations.

e Base expenditure covers wholesale and retail (residential and business) activities, and
currently make up around 80% of all costs incurred by water companies.

Enhancement |¢ Enhancement expenditure is generally where there is a permanent increase or step

expenditure change in the current level of service to a new ‘base’ level and/or the provision to new
customers of the current service level.

¢ Enhancement funding can be for environmental improvements required to meet new
statutory obligations, improving service quality and resilience, and providing new
solutions for water provision in drought conditions.

Figure34 - OFWATTable 2.1. PR2BEnhancement Criteria

3.3.8Delivery

This section should be read in conjunction it OG A 2y c®dn W5St AGSNAY3I | KAIK jc
SSCO01 Securing your water futgteusiness plan 2028030.

For the deliverpf aground mountedutility scale Solar RMogramme, it is unlikely any ofir conventionaframeworks
with the exception obur ancillary services provided through our main energy supply contract. phtemgiallyavailable
with our current energy supply contract and most major utilities offer this type of additional sétuizeveras a
consequence of the commercial structure surrounding the conventional procuremdiiitypfscale gpund mounted
solarPV, best value will be achied through acompetitivetender.

There is avell-establishedsupply chain within the UK for the supply of solar PV pdretsformersand inverterswith
contractors having been installiagd commissioningolar farmsn the UK sincé K S S| Nivith almost A0GW & =
installed to dateModern solar farms can be builp to 50MW and some greatégiven themodestscale othe

deploymens proposedit is unlikely that either supply of components or capacity to construct will be an issue for the Ul
supply chain.
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In order to achieve best value, the programof@rojects will be competitively tenderetlypicallyground mounted
utility scale solar Ppocurementsare tendered on the basis of:

1) Priceand;
2) Warrantedenergyyield andiquidateddamages

This enabletenderers to seek competitive advantage by optimising designtdisihg the most efficient components.

Typicallycontractconditions ardixed price Engineer Procure and Const(E&Cgontracts. Contract formsuch as
ICHemE red book, or similar lump stwntract formWe are more familiawith NEC option Avhich could be utilisei
an amended form suitable for an EPC

Given the requiremertb carry outperformance tests following commissioninga period of between 12 and 24
monthsto verify performance against the warranted energy wields usual that alongside and EPC contitzect
installing contractor is alsmntracted for O&M services for up to 24 monthkese costs would be considered Oddus
enables the contractor to ensure the plant is operaiptmally to minimiseéhe commercial risk of being exposed to
liquidated damages. It also enables tivener toeither secure dongterm O&M contract from an alternatgpecialist
O&M provider orseek training fomternal staff to take ovedt the end of theperformance test period.

The intention is to delivehese projects in year 2 of tHeMP8, allowingear 1 for tendering.
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3.4 Caser. Cyber Security

3.4.1Summary

Approval of £Z54m is sought for enhancements to the Security of the organisations Network and Information System
associated with its Operational Technology (OT)

The enhancements sought align specifically with the 2018 Network and Information Systems (NIS) Directive and the
Assessment Framework (CAF) targets set by the DWI.

These schemes are supported by our water quality regulator, the Drinking Water Inspectorateg@éft}ion 6.1
belowfor copies of the support notices obtained

Enhancements target wider monitoring of the OT network, further OT network segmentation, and extended user and
device access control across the OT estate.

The enhancements are necessary to:

() provide improved cyber security of OT critical to the safe and secure operation of our production, treatment,
distribution, and storage assets, and in doing so,

() consolidate the DWI CAF Sector Specific Profile (SSP) March 2025 compliance target,
() enables us to meet the new DWI enhanced CAF (eCAF) target for March 2028

Table45- Summary of expenditure required for the period 202930 (AMP8)

AMPS8 AMPS8 AMPS8
Enhancement AMPS8

Investment Enhancemeni Base Enhancement

Investment
TOTEX £k OPEXk CAPEX £1 CAPEX £k

OT CybeSecurity Enh:?mc_ed Network 1,065 0 0 1,065
Monitoring

OT Cyber Security | Enhanced I_\Ietwork 698 0 0 698
Segmentation

OT Cyber Security | PLC Security Framewor 410 0 0 410

OT Cyber Security | Local HMI Access 582 0 0 582
Control

Total 2,754 0 0 2,75

3.4.2Background Information

The Security of Network and Information Systems (NIS) Directive provides legal measures to protect essential
services and infrastructure by improving the security of their Network and Information Systems. The UK is

implementing the requirements of the NIective through the NIS Regulations 2018, which came into effect

on 10 May 2018. As a Water Company, and due to our size, we fall under the designation of an operator of an
essential Service (OES) and must comply with the NIS reporting requirements.

Whilst the Secretary of State (for England) and the Welsh Government (for Wales) are the designated competent

authorities for the water sector, operational responsibilities of the competent authority function have been
conferred to the DWI. They will be provided with technical support via the National Cyber Security Cenjtre (NCSC
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There are two main elements relating to our compliance with the NIS Regulations

w wS3Adz I GA2Yy mMmomMO 2F GKS wS3dzZA I GA2ya NBIljdzANBa dza 0+
incident that has affected the network and information systems, which has had a significant impact on the
continuity of the essential service.

w {aSsksEment against a Cyber Assessment Framework (CAF) developed by the NCSC

The aim of the CAF is to provide each company with a framework to assess how cyber security risks are being
managed within their business in relation to the production and delivery of wholesome water. It also allows the

DWI to assess the extent to whichckacompany is achieving the outcomes specified by the cyber security
principles.

The CAF consist of 4 high level objectives and sub principles.

HIGH LEVEL OBIECTIVES PRINCIPLES

Objective A
Managing Security Risks

Al Governance A3, Asset Management

A2, Risk Management A4, Supply Chain

Objective B B1l. Policies & Processes B4, System Security
Protecting against a Cyber = B2Z. Identity & Access Contrel  BS. Resilient Metworks & Systems
Attack B3. Data Security B, Staff Awareness & Tralning

Objective C
C1. Security Monitoring
Detectlngﬁi.-:: Security C2, Proactive Security Event Discovery

Objective D

Minimizing the kmgact of D1. Response & Recovery Planning

D2, Lessons Learned

Cyber Security Incidents

Figure 3 ¢ CAF High Level Objectives and Principles
Each principle is then subdivided into 39 contributing outcomes.

The DWI wrote to UK water companies in AMP7 and set out the Sector Specific Profile (SSP) target. This target
informed the sector of the CAF compliance level we were required to meet by March 2025. Progress is reported
to the DWI quarterly whilst the CAFRupdated and submitted to the DWI annually. We continue to work towards

and expect to meet the SSP target by March 2025.

In June 2023, the DWI wrote again to the sector informing of a new enhanced CAF tasf@ARh©n review,
the new eCAF target closely aligns to the contributing outcomes identified in this paper for enhancement.

The key enhancements sought under this proposal fall into the following workstreams:

a) Enhanced network monitoring

Whilst a new OT network monitoring solution being implemented in AlsifP@etectemote devices and users connecting
to the OT network, it is unable to detect users or devices connecting locally on the automation network. The I
automation network connects all PLC, Hiild SCADA devices at the remote sitgtdtonthe other side of the wide area

OT network router. This blirgpotleaves the site vulnerable to an undetected attack instigated physically on site. Attac
of this nature could come fromrague employee, rogue contractor or anyone who has managed to gain physical acce
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to the site with the intentto disrupt OT operations.

The proposed solution requires network monitoring devices to be deployed at sites on the local side of the OT netv
These devices will detect and transmit all activity on the local OT automation network back to a centralised server w
all activity,dcal and remote will be analysed and inspected. Suspicious and or malicious activity will generate alerts. Ale
will be integrated into the organisations SOC solution where it is the intention to monitor all activity on the OT :
automation networks £/7/365.

b) Enhanced network segmentation

The OT network is separated from the IT network using a fireMalever,once inside the OT network, further
segmentation relies on configuration of the site router. Compared to a separate dedicated firewall of differe
manufacture, router configuration alone is not as secure. Should an attacker gain access to and cothprsiteiseuter,

in theory, they would be able to travel freely across and within the OT network to access any site on the OT network.
vulnerability leaves the OT network exppshould permitterdefencessuch as the IT or OT network firewall also be
compromised.

Guidance from Rockwell Automation and-CGERT strongly recommend that all ICS/SCADA networks are prope
segmented within the process structure (in our case, this is the wide area OT network) as well as from the Internet
other nonessential networkslhe introduction of dedicated firewalls at remote sites would align to this guidance.

https://www.cisa.gov/sites/default/files/20281/NCCIC IGSERT Defense in Depth 2016 S508C.pdf

() PLC security framework

PLC devices are deployed extensively across the OT network. They are critical for the control, safety and proc
associated with th@roduction, treatment, storage, and distribution of water. Historically, device level security had bee
poor to nonrexistent on PLC devicddowever most modern PLC devices do now have some level of security that can |
activated.

To date, we have not implemented device level security, relying instead on pedafttaceat the IT and OT network
boundaries. Not applying device level security dhesvever present a vulnerability should an attacker compromise
permitter security controls, they would gain direct access to the PLC where theycooddct a malicious act
unchallenged.

A security framework will be developed and deployed across all compatible PLC devices. This security framework w
the activation of manufacturer specific securities at a device level to protect from unauthorised access. Application o
security famework is through configuration of features on the target devices.

d) Local HMI access control

HMIs are used extensively across the OT estate by operators to monitor and make changes to plant operations. Tyf
each device is protected by a simpldidit code, a code which is repeated at other sites. This simple level of protectio
was designegrimarily as a validation step only, to ensure the operator does not inadvertently modify site operation. I
not, however a suitable method to control device access or to detect who is accessing the device. This vulnerability mi
changes can be made site operation via the HMI locally without any reasonable level of authorisation and with n
electronic audit trail, leaving the site vulnerable to malicious activity. Attacks of this nature could come from a ro
employee, rogue contractor or anyomo has managed to gain physical access to thevighehe intention of disrupting

OT operations.

RFID devices will be retrospectively fitted and configured to work with all compatible HMIs across the OT estate. W

HMI devices are not compatible, these will be upgraded or replaced. These RFID devices will be linked specifically tc
enabling eletronic verification to take place along with records of users who make changes to control paramete
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including water quality setpoint and alarm limits. These records can then be retrospectively compared to manual ch:
logs to ensure all changes have been authorised. By moving to dedicated RFID devices for individual users, commor
for HMI devicesan be removed, reducing the risk of uncontrolled change being made locally to HMI settings. Part of
solution may also include replacing HMIs with more up to date HMIs that incorporate access control.

We have submitted our proposals to the DWI for support. The DWI have reviewed, and we have received letters of
support for all investments in this case from them. For further information on the response receivedebsastion
6.1 of this Enhancement Case Appendix.

3.4.3Need for Investment
Programmeof works and investment summary

Table46 - Programme of works and investment summary

Implementation cost Annual support &naintenancegbase
OPEX)

Enhanced network monitoring £1,064,509 £159,791
Enhanced network segmentation £0,698,000 £0

PLC security framework £0,410,000 £30,000
Local HMI access control £0,582,000 £20,000
Totals £2,754,509 £209,791

Workstreams

The following summarises the scope, need, evidence, risk before and post investment, the link to CAF outcomes
and, an initial view on workstream delivery for each enhancement.

The compensating measures reflect the current position which has been used to calculate the existing risk (based
on a 5 by 5 matrix) for each workstrearar further information please sé¢egure 39 and 4@t the end of
Section 3.4.8

Table47 - Enhanced networkmonitoring

Enhanced network monitoring

Scope Deployment of network monitoring devices at the plant/local automation level.

Devices will be linked back to tbentralised OT network monitoring solution and the 24/7/365 SOC
alert immediately on detection of suspicious network activity.

Need Vulnerability Compensating Measures

Physical security, including intruder detection in
Latency in threat detection place to protect from unauthorised access to
buildings and roadside cubicles.
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Enhanced network monitoring

Evidence

Risk

Timing

Unable to detect users and or devices connecti Security is enhanced at larger more sensitive sitt
locally to the automation network. with CCTV.

Attacks on the automation system carried out A manual change management process to apprc
locally cannot be detected. and record changes made to PLC/HMI code.

Attacks could come from a rogue employee,
rogue contractor or anyone who has managed
gain physical access to the site, legitimately or
not, intent to disrupt OT operations.

Supports eCAF March 28 target

Supports CAF outcomes: (A3.a) Asset Management, (B2.a) Identification, (B2.b) Device Manage
(B4.d) Vulnerability, (C1.a) Coverage, (C1.d) Incidents, (C1.e) Tools, (C2.a) Abnormalities, (C2.b
Discover.

Supports Regulation 11(1) of the NIS 2018 Regulations that require us to notify the Competent A
(in this case the DWI) of an incident that has affected the network and information systems, whicl
had a significant impact on the continuity of #ssential service.

Before Solution After Solution

Project Start: Jun 2025 Project End: May 2027

Table48 - Local HMI access control

Enhancement | Local HMI access control

Scope

Need

RFID devices (or similar technology) will be retrospectively installed and configured to work with al
compatible HMIs across the OT estate.

RFID devices will be linked specifically to users enabling electronic verification to take place and fc
be created of users who make changes to operational parameters.

Where HMI devices are not compatible, these will be upgraded or replaced under the base capital
maintenance programme.

Vulnerability Compensating Measures
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Enhancement | Local HMI access control

Evidence

Risk

Timing

Passworgrotection on HMI devices is weak ani Physical security, including intruder detection in
does not support user authentication and there place to protect from unauthorised access to
are no audit trails for users accessing HMI buildings and roadside cubicles.

devices. This leaves the site vulnerable to

malicious activity. . - .
y Security is enhanced at larger more sensitive site:

with CCTV.
Attacks could come from a rogue employee,

rogue contractor or anyone who has managed .
9 4 9 Site logs are used to record changes made to

ain physical access to the site, legitimately or .
gain phy 9 y setpoints by the operator.

not, intent to disrupt OT operations.

Supports: eCAF March 28 target

Supports CAF outcomes: (B2.a) Identification

Before Solution After Solution _

Start: Dec 2025 End: May 2027

Table49- PLC security framework

PLC security framework

Scope

Need

A new security framework will be developed and enabled across all compatible PLC devices. The
framework will see thactivation of manufacturer specific securities at a device level to protect from
unauthorised access.

Application of the security framework is through configuration of features on the target devices anc
maintenance of firmware.

Incompatible PLCs will be replaced under schemes identified in the base capital maintenance plar

Vulnerability Compensating Measures

Device level security is not enabled on PLC or IT network protected by firewall, malware software
similar intelligent devices. and monitored 24/7/365.

If an attacker gains access to the PLC device OT network separated from IT network and the
either locally or remotely, they could deploy internet (remote access threat)

malware, exploit device vulnerabilities or

equipped with appropriate software, modify PL!

code to disrupt OT operations.
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PLC security framework

Evidence

Risk

Timing

Physical security, including intruder detection in
place to protect from unauthorised access to
buildings and roadside cubicles.

A change management process is in place to recc
changes made to PLC/HMI code.

Supports: eCAF March 28 target

Supports CAF outcomes: (B2.a) Identification, (B4.b) secure configuration.

Project Start: June 2025 Project End: May 2027

Table50- Enhanced network segmentation

Enhanced network segmentation

Scope

Need

Industrial firewalls will be installed at remote sites enabling stronger network segmentation and enl
security policies to be implemented.

Firewalls would likely hmanaged by a third party and be off different manufacturer to those protecti
the IT and OT boundaries.

Vulnerability Compensating Measures

Protection of lateral movement once inside the IT network protected by firewall, malware software
OT network is managed by rules within the WA and monitored 24/7/365.

OT router for each site. If the router is
compromised, access in theory is possible to a

OT network separated from IT network and the
sites within the OT network.

internet (remote access threat)

With access gained, an attacker could target
multiple OT devices including PLCs and SCAD
systems.

Physical security, including intruder detection in
place to protect from unauthorised access to
buildings and roadside cubicles.

A change management process is in place to recc
changes made to PLC/HMI code.
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Enhanced network segmentation

Evidence Supports: eCAF March 28 target

Supports CAF outcomes: (B4.a) sedaegn.

Timing Project Start: June 2025 Project End: May 2027

3.4.4Customer Support

To inform our decision on thggnificantinvestments we are proposing to further improve our cyber resilience, we
have captured the feedback received from our customers during the impacts they experienced following our
business experiencing a cykmtack in August 2023. This attack compromibedpersonal and banking details of
some of our household customers.

These insights and learnings are captured mainly from social media and customer satisfaction surveys received
between 29 November 2022 through to 10 March 2023. It covers the period following the communications, via a
postal letter, sent to customers whadh been directly impacted to inform them of the situation and to outline the
support and advice being offered to help protect themselves from any malicious activity that might have resulted
because of the breach. However, we also made use of other cariteddtiding facéo-face sessions held in the
Community to support customers and other contacts, such as letters-amailereceived from customers. Below

we outline some of the main sources of insights we have drawn on which support the need to thake fur
investments to ensure another attack does not occur given the impacts experienced by our customers:

1 A thematic review of hundreds of social media comments left by customers and wider stakeholders across
the channels we operatesuch as Facebook, Twitter (now called X), LinkedIn and Instagram. There were
captured in reatime though our social media ksting software. The social media feedback was received
through two main routes:

0 Posts started by the public (often professors, or those working in or who a higher level of working
knowledge about cyber security matters, with other people then joining these to express their views
on the incident, who were a mix of customers and widemimers of the public

0 Those that were private and/or public messages from customers impacted by the incident aimed at
SSC, mainly received following receipt of the letters sent out to customers

1 Using the Qualtrics platform to send customer satisfaction surveys sent following a contact with us. These
insights were captured and analysed and during the period covered we received 1,490 surveys across our
two supply regions, with 167 of these diredithked to feedback about our service performance about the
cyber incident.

1 We have also picked up through our Trackers and wider PR24 engagement how customers have felt about
the company since the incident happened, such as trust perceptions. It is important that we continue to
track these impacts to try and rebuild the lost trus

From our have analysis we identified common themes. A thematic review of the feedback shows the main reactions
about the breach and the communication and support we subsequently offered were, with many customers
expressing one or a number of these:

1 Anger, rageand disgust
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9 Disbelief, disappointmenpand shock
9 Fear, worry, anxiety, stresnd frustration
1 Confusion and uncertainty.

Specifically related to the communication (postal letter) there was clear evidence that we had not landed this
effectively when we notified customers of the breach from the 29 November 2022. We will use the learnings to
inform our wider communications, gawularly during incidents. It highlights how important effective communication
is to customers to ensure they can quickly and clearly understand what is required of them and to minimise any
confusion, particularly in stressful situations.

1 The main theme on social media and in the surveys was being angry and let down at the level of support
provided by us in response to protect people from any unwanted misuse of their personaludateners
expressed very strong negative views about perceived failings by the company in protecting their personal
data and then why they were being asked to sign up to an online service to protect themselves from any
malicious use of their data by othefihe lack of a direct apology in a{page letter and leel of perceived
Gol FTFESE gl a faz2z asSSy a GNAIISNBR Fy Fy3ISNI Ffl
comments about why we had taken so long to inform them about the loss of their personal data.

9 Linked to the above, sonoeistomergeacted in frustration and anger at being asked to sign up to another
online service. There were concerns from some that being asked to register and give over more personal
details to another online provider, which was felt to further increase the risfbef fraud to them. There
were also calls for why customers were being asked to go through the effort of signing up to a service when
the company had caused the issue and should register customers on their behalfvageetack of
understanding around data privacy as to why this was not possible.

 Some customers feltthatttfe SGGSNI ASy G G2 GKSY G2 AyT28aNe GKSY
customers reported throwing their letter away having been advised by others (including banks) that it looked
like a scam. There were calls for people to be very cautious and others convincing each other on social medic
of reasons why they believeddtbe a scam. In these cases, we did not observe people saying they were
checking officialvebsiteqlike our website) to validate facts they might have maaeard about in other
places. A common and wider issue seen on social media around fake newsrdsifagmation There was
also anger that some customers found out about the incident through social or other media before receiving
their own letter.

f The incident also triggered a rangefioll | NXéspoiisksQcEpoint out perceptions of the water company
cyber failings on other social posts we continued to promote, such as those related to metering, leakage and
our online MyAccount service. Customers also pointed to the fact that this was justragesthee failure
by a water company, with the anger compounded by the fact that they could not switch to supply and were
stuck with our company as their supplier. Loss of trust was mentioned frequently.

1 There were many calls for compensationthe inconveniencénhe data breach had caused customers.
Customers cited the additional efforts and costs they were forced to go through, for example to change bank
details or sign up to CIFAs protection and how we should have compensated them for the effort and the
stressel caused. There were also calls from a minority to stop paying their water bill. The comments
suggested that, given the serious nature of the breach, the perceived lack of concern and support for
customers meant they felt entitled to cancel their direct debit payment as a way of gaining compensation
directly.

1 Some customers used social mddiaupport otherssuch as encouraging others to signto the support
offered to protect themselves. This included encouraging others to signluartsuniorvia LinkedIn.
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A minority of feedback pointed to customganickingd S Ol dzi S (KS& KIFI Ry Qi NBOSA G
wondering if this was because their letter had not arrived yet, or if they were not impacted to start with.
From the feedback, some customers were not always going to our website to read the FAQs about the
incid/y i 6 KAOK @gSNB LINPGARSR 062dzi 6K2 YR 6K2 glayQ
T Customers did not respond well to what was perceived to bé& 2 N1J2 NJ G S ldnglidye BadWLI S E
the letter, in the FAQs we provided and the way our telephone hotline handled queries. It was felt to lack
any empathy and often did not help customers resolve their query satisfactorily.

1 Some customers did not express any strong emotions about receiving the letter, just commenting on social
media that they have received one. This may be driven by lack of knowledge about the potential risks and/or
view that data breaches have become a ragatcurrence over recent years and so their details are already
on the dark web.

These themes led tosignificantimpact fall in the satisfaction scores received from our custorAeranalysis of

out point of contact surveys during the period 29/11/12 to the 10/03/23 highligit@dcustomers rated our

overall servicdn the year leading up to the 29 November our satisfaction score wadt@®®ut was 2.91/10.0

from customers who contacted as specifically about the incident and 3.27/10.0 for those who contacted us about
another query but mentioned the cybattack in their feedbdcon the contact. Thisigh level of dissatisfaction
clearlyhighlighs the impact a cybeattack and the issue outlined above has hadarcustomers.

An example of a customer comment left in one of our satisfaction surveys is shown below.

G, 2dzNJ O2YLIl yedua NBaLkRyasS (2 GKS RFEdGF oNBIFIOK KFa 0SSy
and was told that if | don't receive a letter from you then | am not at risk. that is absurd. There needs to be a
mechanism instituted to tehll customers EITHER they have or have not had their data shared. Had it not been for
the fact that newspapers printed an article then many customers would not be informed there was even an issue.
There are now advertisements on Facebook for law firommiging assistance to seek redress. | would question

whether SSW has properly complied with ICO and GDPR regulations. Certainly, information has not been
disseminated in a timely or effective manner. | spoke to your telephone customer service on theidayadally

named leak was announced in the press, and there was an option 1 to enquire regarding that matter. The member
of staff | spoke to was completely unprepared to provide any meaningful information and could only parrbt that if

did not receive &etter thenl was not affected. Nonsense. | felt sorry for the individual concerned that their line
management had not prepared them with any other responses. | requested a call back the next day which did not
materialise. 24 hours after thateceived a call from what turned out to be a thakty internet security firm who

had partnered with SSW but could only help if | could provide a reference number off a letter that | had not received.
| have not received any post from anybody for oweeak as thre is a postal strike in progress, it is close to the
Christmas holidays when there are delays in the ordinary course of events. There is no information to be easily founc
on the SSW website. | understand that this is a difficult sitydttidgr reiterate, the sealled response is woeful to

an incident that was recognised as having occurred at least 4 MONTHS ago. | sincerely hope your company can

4 dzNIDA PGS GKAADE

However, it was notable from the customers who were satisfied with the way we had handled their quey when
contacting us about the incident that common themes emerged:

1 Receiving a quick and clear response to their query
1 Receiving a response that answered their quey in full
1 Being treated in an emphatic manner by geson who handed their query
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G¢KS OFftf KIFIYRftSNI ¢gFra OSNE 1AYR IyR a8YLI dKSGAO NBI
payments whereby personal details have been released to unknown persons. She gave clear advice to me and
answered my queries leavingme feefig@ NB | & S &S NBIFNRAYy3I (GKS aArddza a2

It is also clear from customer feedback that we neeslmildthe lost trust generated by this incident. In our

Customer Promises Tracker quarter 4 2022/23 surveys, undertaken between w/c 6 to w/c 27 March 2023, we found
that our overall satisfaction and trust scoresrieliablyquarteron-quarter. Figure36 shows this impact when we

exclude any responses that mentioned the cydaéack, with the overall satisfaction and Trust metrics remaining flat
guarteron-quarter. This provides evidence of the reputational impacts of the incident among our customer base.
This trend continued into Q1 2023/24 and is now alsmwnin the Value for Money metric scores.

Cyber Attack Impact on Key Metrics Trends 9

South Staffs Water Cambridge Water

The chart below shows the short-term frends for the thres key metrics of overall service, frust and value for money. For Q4 2022/23 and Q1 2023/24, the dotted
lines represent all custermers while the full lines represent customers wheo didn’t mention the cyber attack, or similar, at any point during the survey.

For both overall service and Trust, remaoving customers who mentioned the cyber attack increases the Q4 2022/23 satisfaction levels by Spp. In Q1 2023/24,
direct menfion of the cyber attack led to a 3%p - 4%p reduction in the overall metric scores. Of course, there will likely also be some impact amongst
customers whe did not directly mention the cyber attack in the survey.

Interestingly. there is very little difference in the value for money satisfaction level in Q4 2022/23, but a 3pp gap in the @1 2023/24 survey.

85%

= = Overall Senice 84% 84% 84% 237
Overall Service (no mention of cyber 83% 29% \3%%
attack)
Trust 77% 77% i
rus 79% 76%, 3% N
Trust (no mention of cyber attack) 72% % S 70%
64% 70% 67 %
9% 65% %Z%
Value for Money 63%
4%, 64% 61%
61% 58%

Value for Money (ne menfion of cyber
attack)

Q1 2021/22 Q22021/22 Q3 2021/22 Q42021/22 Q1 2022/23 Q2 2022/23 Q3 2022/23 Q4 2022/23 Q1 2023/24

8

@ 2023 Turquoise Thinking Lid 1

Figure & - Impact of the cyber incident on our kelyousehold customemetrics
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f

In our Customer Priorities Tracker surveys, we identify in our 2022/23 quarter 4 wave of surveys that there were calls
from customers to make cybegsilience a priority. In the online survey customers are asked to trade off against 20
priority areas whiclone is most and least important using a Mz approach. They are then asked following this if

there are any areas missing from the 20 shown that they consider to be a pFionitye37 summaries the feedback
received fronthesequestions and other points in the survey where customers were calling for us to ensure no more d.
breaches occurred.

We will continue to track the impacts of the incident to understand if we have rebuilt the lost trust.
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Ensure no more data Get their ITin shape. The
N . Manage customer's data breaches occur_and should wehbsite could use some
CVber'attaCk incident competently to minimise offer 2 discount to all improvements. Since the
possibility of Cyberhacking! customers affected.! cybersecurity incidence last
The incident of the customer data breach has raised concerns Vv year, they nesd ta stay on
, . V top of that too.
among customers about 55C's data security. N V
Out of 311 participants in Quarter 4 (Jan —Mar 2023), answers N
. . . . ity! ived a letter i i
related to “cyber” and “data protection” were given 19 times in Security! | received 2 letter informing me
) L credentials were compromised from Ensure my details and data
total, mostly at Q18 and Q19 (Questions about the top priorities). yourselves recently. You serve millions of are kept s=cursly!
pecple. Data breaches are unacceptable in
Answers related to data breaches incidents were today's age. Please secure our data. 4 [ g
mentioned at 5 questions... 7
Approximately 2.9% GDPR storing customer’s data properly
ais _ 9 (Base: 311) Improved data security my details have to avoid cyberattacks. Stop selling my
been leaked and | am now receiving a lot details to 3rd party companias who
a19 _ 7 Approximately 2.2% of spam email on the account. bombard me with expensive plumbing
(Base: 311) \ insurance.

ai7
(Other) LB
czs 2
azs N2

B Number of mentions

Q18: Please think about the services you receive from South Staffs Water/Cambridge Water and then tell us the one thing you
really want them to focus on doing. What's your number one priority?

Q19: We also want to find out what else is important to customers, so now imagine that they have met your number one priority,
or have plans to do so shortly. What's your next priority?

Q17:Have you experiencad any of the following in the last 2 to 3 years?

Q35: To help us understand your choices, please tell us why you selectad [] most important attribute selected at [] as the most
important area for South Staffs Water/Cambridge Water to focus one?

Q36: Was there anything in the information you read about that influenced each of your choices?

Q29: Please tell us what other area(s) do you think South Staffs Water/ Cambridge Water should focus on?

Q28. Were there any areas that weren't included in the choices that

you have read that you think South 5taffs Water/ Cambridge Water should also focus on?

Figure ¥ - Impact of the cyber incident on our key metrics

{2dz2NOSY {{/ /dzZAG2YSNI t NA2NAaSa ¢NIO{SNI omo 2yfAyS adaNBSe

3.4.5Best Option for Customers

Table51 - Enhanced network monitoring

EnhancedNetwork Monitoring

Options Description Strengths Weaknesses Decision
Do Nothing Unable to detect
attackslocal to the site.
. Monitoring solution can L{iQ& LJ24&aAc Considered but does
Network monitoring )
. ; detect remote attacks that come from internal not support cyber
restricted to OT Wide Area o
Network likely come in via the IT employees or others strategy or CAF
etwork.
network. who have gained compliance targets.
physical access to the
site.
Least Cost Sites where an attacker Considered but not
Install enhanced network  could modify water adopted given any
o ) Non water treatment
monitoring only at sites treatment processes are . successful attack on
) ) ) ] sites unable to detect
with water treatment monitored with alerts raisec . any part of the OT
. . anomalous activity.
processes. on detection of suspicious network is likely to
activity. cause public concern,
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EnhancedNetwork Monitoring

Best Cost
Option

Alternatives

Attack surface fully

monitored meaning inside,

Extend network monitoring
coverage to all remote site:

or external threat would be

detected enabling alerts to
be raised.

Operate OT sites in island
W¥dzA £ & Aazfl

Table52 ¢ Local HMI access control

Local HMI access control

Prevents attack from
remote locations.

Increased network
complexity

Does not protect from
insider or local threats.
Unable to remotely
operate sites resulting
in increased site visits,
carbon footprint and
cost.

possibly panic, even i
the quality of water
cannot be impacted.

Adopted.Supports
CAF compliance and
reduces overall cyber
security risk.

Considered but
impractical to
implement due to
operational impacts.

Options

DoNothing

Least Cost

Best Cost
Option

Description

Only implement measures to

Strengths

achieve the DWI SSP March 20: None.

target in AMP7.

Retro fit RFID @imilar access
technologies to existing HMI
devices.

Replace all HMI devices with
active directory compatible
device for user access controls
and manage centrally.

3.4 Case TCyber Security

User specific access an
audit logs available for
each HMI device and
user. Able to record
parameter changes anc
link to change process.

achieved with unique

capability.

Weaknesses

Perpetuates inadequate

access control on HMI
devices.

Decision

Considered but
does not support
cyber strategy or
CAF compliance
targets.

System maintenance partly
manual as no active directory
or management type console
available. Update could be

achieved remotely but
overhead in effort.

Costly. Each HMI would neec
Full user access control to be replaced with a device
capable of being integrated
user login and full audit with active directory. This als
increases the attack surface

and cyber risk.

Adopted.Supports
CAF compliance
and reduces
overall cyber
security risk.

Considered but
not adopted.
Although it will
satisfy the eCAF,
the additional
complexity, risk
and cost is
prohibitive.
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Local HMI access control

Alternatives Does not provide an audit Considered but
function, codes will be sharec not adopted due
. . . Removes common pas . .
Implement site specific security i ) S0 no user specific data minimal
code issue which . ] .
codes for HMIs and change the . available. Also requires improvement and
) provides some ) .
pass code on a frequehasis. ) dedicated resource to update increased resource
improvement. ) .
HMI devices on a regular effort required to
basis. maintain.

Table53 ¢ PLC security framework

PLC security framework

Options Description Strengths Weaknesses Decision

Do Nothing An attacker with
. . . access to the PLC Considered but
Rely on perimeter cyber and  Provides a secure perimeter but ) .
device, gained locally does not support
or remotely, will our cyber strategy
acquire full admin or CAF compliance

level control of the targets.

physicabefences, e.g., should this be compromised,
firewalls, physical security, to there is no further protection at
prevent access to PLC devices the device level.

device.

Least Cost Considered but
does not support
cyber strategy or
CAF compliance

) Does not protect non targets.
Only apply PLC level security

framework to devices
specifically controlling dosing

Offers additional security for water quality sites anc¢ A successful attack
critical water quality processing does not mitigate the  on any part of the

. sites only. risk of disruption to OT network would
and waterquality processes. _
supply. impact customer
confidence

irrespective of the
actual damage

done.
Best Cost . Legacy systems may .
. Apply PLC level security . ) Adopted.Achieves

Option . Offers enhanced security for not be compatible and .
framework to all devices ] T ] . eCAF compliance
) . o water production, distribution, will therefore require
including boosters, distribution . ] ~and reduce overall

treatment, and storage sites. replacing or managing o
and storage control systems. . cyber security risk.
as appropriate.
Alternatives No alternative available. n/a n/a n/a
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Table54 ¢ Enhanced Network Segmentation

EnhancedNetwork Segmentation

Options Description Strengths Weaknesses Decision

Do Nothing Security features
associated with routers
are inherently weaker Considered but not
Rely on existing router level  Logical segmentation for all than dedicated firewall  adopted due to

network segmentation rules to  sites provided by existing devices. inherent weaknesses
prevent lateral movement routers managed by third If the router is of routers not
within the OT network. party supplier. compromised or performing as well as

configured incorrectly, dedicated firewalls.
the OT network could be
accessed.

Least Cost Considered but does
not support cyber
strategy or CAF

. ) . » . Does not protect non compliance targets.
Install dedicated firewalls sites Offers additional security for

: , L . water quality sites and A successful attack or
controlling dosing and water  critical water quality . )
does not mitigate the risk any part of the OT

quality processes only. processing sites. . . .
of disruption to supply.  network would impact
customer confidence
irrespective of the
actual damage done.
Best Cost It is essential that the
Option firewalls are correctly
Offers enhanced security for configured Adopted Achieves
) ] all water production, eCAF compliance anc
Install dedicated firewalls atall . .. .
_ distribution, treatment, and  Apy additional level of reduce overall cyber
sites. . _
storage sites. complexity is introduced ~ Security risk.
that will require
managing.
Alternatives h LJISNI} 6 S h ¢ & A ( Prevents attack from remote Does not protect from Considered but
Aaz2fl iSRQ Y2RSE locations. insider or local threats.  impractical to

Unable to remotely implement due to
operate sites resulting in  operational impacts.
an increased site visits,

carbon footprint and cost.

Summarising, wlst our customers argenerallyaware of the implicationsf having their personal datdolen, they are
not necessarilaware that cyber risk extestb the protection ofphysicabssets that abstract, treadtore, and distribute

water. The options presentdukre for customerdarget the specificprotection of these asset$o ensurethe safe and
continued supply of water against an increasing thre#tteédO Tlandscape.This very much aligns to thiK governments
Cyber Securitgtraegy 20222230, specifically thebjectivedocused orprotection anddetection whichfurther align with

the NIDirective and DWI CAF.
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3.4.6Cost Efficiency
Costs have been estimated using information supplied by trusted suppliers with knowledge of our systems, who
are familiar with the sector and who are experts in the field of OT cyber security and, who have engaged with us
to discuss our proposals.

Detailed design work will be needed going forward to determine all final solutions and ultimately final costs.

A highlevel breakdown of the estimated funding needed is shown below:

Qty  Enhanced network monitoring Cost CAPEX OPEX
160 CTD Sensor 1,50C 240,000 0
160 Sensor setup/site config/MGT 900 144,000 0
160 Network switches 300 48,000 0
160 Monitoring panel and installation 3,00C 480,000 0
3 Claroty Servers 10,000 30,000 0
1 CTD Sensor Licence / year 474 75,84C
1 CTD & EMC Server Licence / year 20,356 20,35€
1 SOC cinfiguration and tuning 22,509 22,509
1 SOC monitoring service / year 43,595 43,59
1 IT SOC linked support 20,000 20,00C
1 Group IT project resource 50,000 50,000 0
1 OT project resource 50,000 50,000 0

1,064,509 159,791

Enhanced network segmentation

160 LAN Firewalls 2,30C 368,000 0
1 WAN Firewall (IT/OT) 80,000 80,000 0
1 Network Design (Rockwell) 150,000 150,000 0
1 Group IT project resource 50,000 50,000 0
1 OT project resource 50,000 50,000 0

698,000 0
PLC security framework

200 Apply security to PLC devices at site 1,80C 360,000 0
1 OT project resource 50,000 50,000 0
1 OT system admin 30,000 30,00C

410,000 30,00C

Local HMI access control

140 Hardware, configuration and Install 3,00C 420,000 0
1 OT project resource 50,000 50,000 0
1 Sl resource for HMI cofig 112,000 112,000
1 OT system admin 20,000 20,00C

582,000 20,00C
Totals 2,754,509 209,791

Figure38 ¢ Cost breakdown
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Assumptions:
. All 160 sites willequire firewalls to achieve secure network separation.

. The number of incompatible HMI devices is low. Any HMI device not capable of integrating with an RFID or
similar interface will be replaced under investment in the base capital maintenance for AMP8

. The number of incompatible PLC devices is low, Any PLC not capable of adopting the PLC security framework
will be replaced under the base capital maintenance plan for AMPS8.

. Cabinets and cubicles housing OT have enough space to accommodate the additional firewalls. Possible to dual
purpose network monitoring panel subject to detailed design.

. Mains power and existing UPS capacity at site is sufficient to accommodate new firewalls and monitoring
devices.

. Supply of specialist devices can meet programme of works
. Availability of external specialist and consultants can meet programme of works.

3.4.7Customer Protection

Whilst not passing the materiality threshold of requiring a R@&Dnvestment sought is directly linked to achieving eCAF
compliance by MarcR028.

Failure to meet the deadline for eCAF compliance is likely to attract significant financial penalties enforceable by the
This will ensure customers are protected in the case ofdetimery and failure to deliver the intended benefits.

We append the DWI notice of supporoiar Annex to this appendisection 6.1.1.
3.4.8Delivery
Service requirements and outputs

The enhancements will be delivered under a programme of work governed by a steering group with executive
sponsorship.

There will bdour primary workstreams:

a) Enhanced network monitoring

b) Enhanced network segmentation
C) PLC security framework

d) HMI local access control

Outputs in each case will be aligned amehsured against specific CAF outcomes.
Procurement strategy and route

Under the programme of work, initial design activity associated with workstreams a), b) and c) will be
undertaken with suppliers and existing agreements.

Design work for workstream d) will benducted inhouse.

Following confirmation of designs, the installation and implementation work for workstream a) will be
conducted with the current solution provider, Rockwell Automation.
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All other work including manufacturing of panels, configuration and software coding required for
workstreams b), c) and d) will be subject to an RFQ and competitive tender process.

Tableb5- Summary table

Recap of conclusions Evidence highlights

Introduction

Need for
Investment

Best options for
customer

Cost efficiency

Customer
protection

Delivery

The NIS directive and a legefjuirement to comply with
DWI CAF targets have required us to review cy
security capability of our OT systems. This has led to
creation of a programme of works aimed at reducing
cyber security risk.

The programme of works specifically targets OT asse
critical to the essential service from the developing ar
everchanging cyber threats that align to CAF targets
set by the DWI, targets that without investment cannc
be achieved.

a) Enhanced OT network monitoring linked to ¢
24/7/365 Service Operation Centre (SOC) fc
alert management.

b) Enhanced network segmentation to protect
from lateral movement in the OT network if
permitter cyber defences are compromised.

c) Implementation of security framework at the
PLC device level to further protect critical O’
assets.

d) Enhancement of HMI access controls and u
specific accounts to protect critical OT
operations.

Enhancement programme has been developed with
estimated costs provided by an industry leading
supplier with considerable expertise in both Cyber an
oT.

Failure to deliver enhancement programme will resuli
in a failure to meet March 2028 eCAF target

Programme of works will be delivered through
executive sponsored steering Group.

3.4 Case TCyber Security

EUNIS Directive

eCAF March 2028 target 3.4.3

PA Consulting supportive o
programme content

Partial monitoring 3.45
considered but residual risk
unacceptable and unable tc

meet DWI CAF targets.

Partial segmentation
considered but residual risk
considered high and does
not meet DWI CAF targets.

Partial implementation
considered but residual risk
considered high and does
not meet DWI CAF targets.

Alternative security

measures but residual risk
considered high and does
not meet DWI CAF targets

Expert supplier cost 3.4.6

estimates.

Legal undertaking. 3.4.7

Existing supplier 3.4.8
agreements, plus, RFQ anc

competitive tender process
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Recap of conclusions Evidence highlights

RFQ and competitive tender process will support
supplier selection for outsourced activity.

Very Likely

Feasible

LIKELIHOOD

Very unlikely

Insignificant

Significant

Critical

Severity

Figure39- Risk Assessment Scoring Criteria
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Device / System Reference Number

Unable to
network

detection users and devices connecting localy to the automation OTCRAO35

Attack Scenario / Risk

A threat actor who gains access to the local automation network can not be detected if they access the network on the local side of the site router although the threat actor does need to be present physically at
the site to gain access. At present, protection and detection relies on the physical security measures in place which includes security doors and locks and security cameras at critical sites. However, a threat
actor who has gained physical access to the site by either authorised or unauthorised methods can then connect to the OT network undetected.

System(s) at risk

S1 ICS control system Multiple ICS system distributed across OT estate
Risks
R1 Undetected the threat actor can modify PLC, HMI and SCADA code impacting the sufficiency of water
R2 Undetected the threat actor can apply malware to the ICS system
R3
R4
R5
MITIGATION
M1 Physical security including electronic door locks in place at all sites
M2 Intruder detection in place at most sites
M3
M4
M5
Risk Rating with Mitigations Deployed
Severity [ 5 [ Likelihood | 2 [ Score [ 10 Risk _
Additional Mitigations Identified
AM1 Implement network monitoring at local automation network level and network access policy and procedure
AM2 Implement permit to work procedure on automation network
AM3 Implement alert detection response process (SOC) for suspicious network activity
AM4  |Add intruder detection devices(door alarm or similar) at sites that do not have it fitted. Access can then be cross referenced to permit to work.
AM5

Risk Rating with Recommended Improvements

Severity [ 5 [ |Likelihood | 1 Score 5 Risk Low
Device / System Reference Number
User access control to HMI devices OTCRA036

Attack Scenario / Risk

A threat actor with physical access to a HMI is able to modify settings with limited challenge at a the device level at present. The HMI devices installed do not inherently offer effective access control however, by
adding additional hardware, a form of access and user identiy control can be achieved. Should an attacker gains access to the HMI device, they would in any case only be able to modify plant settings within the
normal parameters of the site however, there would be no indication that anyone has modified site operating parameters which can lead to operation uncertainty and also to potential site/plant outages.

System(s) at risk

S1 ICS control system - HMI devices Multiple ICS system distributed across OT estate
Risks
R1 The threat actor can modify HMI setpoints and operating parameters wiithout suitible access control impacting the sufficiency of water
R2
R3
R4
R5
MITIGATION
M1 Physical security including electronic door locks in place at all sites
M2 Intruder detection in place at most sites
M3 Simple code required to activate HVI screens associated with WQ parameters
M4
M5
Risk Rating with Mitigations Deployed
Severity ] 3 I Likelihood I 3 I Score 9 Risk Medium
Additional Mitigations Identified
AM1 Implement RFID access control with unique user tags
AM2
AM3
AM4
AM5
Risk Rating with Recommended Improvements
Severity [ 3 [ |Likelihood | 1 Score 3 Risk Low.
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Device / System Reference Number

Access to PLC devices (remotely or via local network) OTCRA023

Attack Scenario / Risk

A threat actor with access, either remotely or using a connection local to the PLC could modify the PLC code if they have the proprietary programming application or, exploit vulnerabilities on the PLC to impact
the sufficiency of water. At a device level, some basic security features are enabled, for example preventing remote code modifications (compatible devices only) however the primary source of protection is
afforded by permitter defences. At a local level, protection is achieved with physical security measures such as secure entry systems, video surveillance and intruder detraction. At the remote level, protection is
afforded by firewall and network separation of the IT network and internet from the OT network.

System(s) at risk

S1 ICS control system Multiple ICS system distributed across OT estate

Risks
R1 The threat actor can modify PLC code, compromising safety features, modifying dosing and altering operational behaviours.
R2 The threat actor can exploit device vulnerabilities
R3
R4
R5

MITIGATION

M1 Physical security including electronic door locks in place at all sites (protect local access)

M2 Intruder detection in place at all sites (protect local access)

M3 OT network separated from the IT network via firewall (protect remote access)
M4 OT network not connected to the internet (protect remote access)

M5

Risk Rating with Mitigations Deployed

Severity [ 5 [ Likelihood | 3 [ Score [ 15 Risk [ Hgn |

Additional Mitigations Identified
AM1  [Apply security framework (manufacturer and device specific) at PLC level to protect from unauthorised access/modification

Risk Rating with Recommended Improvements

Severity [ 5 [ Likelihood | 1 Score 5 Risk Low
Device / System Reference Number
Lateral movement within the OT network OTCRA037

Attack Scenario / Risk

The OT network is firewalled (separated) from the internet and the IT network. The OT network then consists of some 160 sites which in turn connect to regional SCADA. This network is then segmented at a
site level by configuration in the router. There are some exceptions to this where sites need to communicate to other sites in the network for blend schemes and closed loop control type solutions, but the
majority are logically segmented. This segmentation is critical to limit lateral movement in the OT network should any of the perimeter defences be compromised and a threat actor gain access to part of the OT
network from where they can then move sideways. By using the same vendor and hardware, i.e. router to achieve network segmentation at a site level, some risk is present.

System(s) at risk

S1 ICS control system Multiple ICS system distributed across OT estate

Risks
R1 The threat actor compromises the site based router enabling access to other sites on the OT network where devices can be accessed
R2
R3
R4
R5

High
M1 Site to site traffic protected via site router configuration
M2 OT network separated from the IT network via firewall
M3 OT network not connected to the internet
M4
M5

Risk Rating with Mitigations Deployed

Severity | 5 I Likelihood ] 3 | Score 15 | Risk _

Additional Mitigations Identified
AM1 Deploy dedicated firewall solution at remote sites

Risk Rating with Recommended Improvements
Severity | 5 I Likelihood ] 1 Score 5 Risk Low

Figure 40 ExampleRisk Assessment

3.4 Case TCyber Security 133



SSCa8Evidencing our enhancement expenditure in 20280

3.5 CaseB: Security and Emergency Measures Directives (SEMD)

3.5.1Summary

This Security and Emergency Measures Direstigtion sets out the businesasefor £526kof funding tafor
enhancements to a number of assets secutiindards to ensure compliance witle Security and Emergency Measures
Directive. The case is supportegdthe DWI in their letter dated tHz5" °" August 2023Seesection 6.1.2

The ministerial direction sets outcomes water companies must meet in the interest of national security and for the
purpose of mitigating the effects of any civil emergency.

These necessary investments have been identified following security surveys of our critical assets associated with su
of water to our customers.

Table56 - Summary of expenditure required for the period 202930 (AMP8)

[INFORMATION REDACTED]

3.5.2Background Information

SEMD require®/ater and Sewerageompanies to comply with the following obligations;
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1 Planning companies have to make, keep under review, test and revise plans to ensure the provision of essen
water supply and/or sewerage services at all times, including during a civil emergency or any event threatenir
national security.

1 Resourcing companies have to ensure they have the necessary capability, capacity and facilities to implemer
their plans.

1 Securing; companies have to identify and mitigate against any security risks to the provision of water supply
and/or sewerage services. There are additional requirements for companies who have been notified by
government they have any Critical Nation&idstructure designated sites.

1 Responding companies have to react promptly to incidents, including providing an alternative supply of water
(where required).

The enhancement investments proposed in this easerimarily associated with the obligationecur€ye have
submitted our proposals to the DWI for support. The DWI have reviewed, and we have received letters of support for

investments in this case from them. For further information on the response reqddzesd seaection 6.1.20f this
Enhancement Case Appendix.

3.5.3Need for Investment

[INFORMATION REDACTED]
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[INFORMATION REDACTED]

3.5.4 Customer Support
We have carried out our most extensive customer engagement programme ever to ensure our PR24 plans are

underpinned by robust customer and wider stakeholder preferences. Our strategic engagement programme
started in early 2020 and has run through to sumgg3, with over 92,500 customers taking part in a wide
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range of SSC research studies, with their views being compared with those from our robust Business as Usual
insight programme and wider industry studies. This programme has been assured by SIA(f=stappendix

SSC14H & YSSOAyI-jHMAFLIAGRE SKAEIKASYSY(d adlyRIFENRazZ | a 2dzif.
LI LISNJ 6 CSONHzk NBE. HAHHUO O

Our strategy put forward is the best option to ensure our systems are not compromised which could result in
loss of customer supply, reduction in customer supply, or modification to the quality of water supplied to
customers as well as damage to assetidimgs and people. Through our customer engagement we see a clear
thread of customers (household and Rleousehold) expecting us to prioritise investments which ensure a
reliable highquality service is maintained 24/7 and they have shown a WillingnBsy tto for us to make
investments that deliver on their priorities. Our customers in vulnerable situations, who rely on a consistent
water supply to manage medical conditions, have expressed an even stronger preference for us to ensure we
deliver a higlguality, reliable supply every day. Our custorfiemsferences align directly to the benefits that

our proposed investment will bringignificantlydecreasing the level of risk that customers will experience any
service failures.

3.5.5Best Option forCustomers

In all the proposed enhancements cases the proposed investment represents the lowest cost / best value solution as
alternates lower cost solutions which provide compliance with SEMD requirements.

Ado-nothingoption has been considered, however this was discounted as it would not provide the required SEMD
compliance.

3.5.6 Cost Efficiency

Cost estimates have beebtained from a minimum of two suppliend the costs quoted peesent the lowest cost

from those estimatesThese works will be carried out as a package of arasbportunistiovorks carried out when other
works are being carried out at the sites in quest@dansurecustomers benefit from economies of scateminimal
mobilisation costsThe total cost estimate of £52&kconsidered efficient as although the security risks at these locations
are low,the consequenceare high

3.5.7 Customer Protection

Whilst not passing the materialittyreshold of requiring a PCD, the investment sought is directly linkbd @W!I notice
of support in our Annex to this appendirgction 6.1.2

3.5.8 Delivery

This section should be read in conjunction Wits OG A 2y ¢ ®n W5Sf AGSNAYy I | KAIK |
SSCO01 Securing your water futugdousiness plan 2022030.

The SEMD programme of works will be delivered threitler ourexisting term and approved suppliers utilised to
supportfacilities managemente surveillance equipment such as CCTV, and physical security, controlled access systel
gates, fencing doors windows on existing facilities.

We have well established term relationships withfaailities managemersupply chain for delivery bbth capital and
repair and maintenance requirements. This supply chain is subj@aht@l resilience and capability assurance and
regular reviews of performance to ensure titas fit for purpose, resilient and delivers value for mokdyerethere are
requirementsto carry out moresubstantive works twater treatment or delivergssetsthen ourlnfrastructure and
NonInfrastructureFrameworksContracts will be utilised
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4. Providing HighQuality DrinkingWater

These enhancement cases have been developed to secure the investment needed for delivery of our water quality
ambition, following engagement with our customers and the Drinking Wedpectorate.

The summary of our proposed Enhancement ToteXTiske 57 below, presented in £K.

Table57 ¢ Section4 Proposed Enhancement

C&?J Providing high-quality drinking water

Enhancement Case Capex CW3 lines
Case 9: Addressing raw water deterioration

28,069 Cw3.97

Case 10: Reducing lead supplies

N

7,164 CW3.106, 3.109

. )

4.1 Case9: Addressing Raw Water Deterioration
4.1.1 Summary

This cassets out the investment we propose to makestmtinueprovidingclean wholesome drinking water tour
customers during the next asset management planning pariddbeyondWe areseekng£28.07m to mitigate

deteriorating trends in raw watejuality andmprove final water quality acrosges in theSouthStaffordshire and
Cambridge regions.

These schemes are supported by Customersssei®n 4.1.helow) and our water quality regulator, the Drinking Water
Inspectorate (DW)seesection6.1.3 6.1.4 6.1.5and6.1.6belowfor copies of thesupport notices obtained

Within this enhancement case, we have separ#tednvestment we require into four distinct areas of raw water
deterioration. These arditrates,Bacteria Manganese & Antimony.
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Table58 - Summary ofexpenditure required for the period 2022030 (AMP8)

Enh t AMPS AMPS8 AMPS8 AMPS8
Investment Ir:]vzgf;r:;n e Enhancement  Base Enhancement
OPEXk CAPEX £1 CAPEX £k
Morden Grange Install nitrate
Pumping Station removal plant 6,734 0 0 6,734 614,962
Nitrates
Cookley Pumping Statig Install UV plant 3,210 0 0 3,210 474,020
Maple Brook Pumping | Install UV plant 1479 0 0 1,479 252675
Station
Pipehill Pumping Station Install UV plant 1,508 0 0 1,508 336,664
FuIbpurn Pumping Install UV plant 843 0 0 843 54141
Station
Gregt Chishill Pumping | Install UV plant 793 0 0 793 38,318
Station
Great.W|Ibrah_am Install UV plant 1,657 0 0 1,657 257,019
Pumping Station
Bou_rne Vale Pumping Iqstall Cartridge 2,219 0 0 2.219 129764
Station- Manganese Filters
SuttonColdfieldWSZ Ice_Plgglng 19km of 5534 0 0 5534 125752
Manganese mains
Frad!ey Pumping Statiof Drill additional 4,090 0 0 4,090 1030342
- Antimony borehole
Totals| 28,069 0 0 28,069

As thiscasewill demonstrate, we have taken a holistic, whejstemview of the water quality schemes listed above.
Each of these schemes has a specific water quality outcome linked to our 2050 ambition, asueslivees that

support other areas that are not necessarily water quality related. For example, the investment at Fradley Pumping
Station will ensure downtime at the site is reduoetlich in turn is critical to improving the level of supply resilienae in
zone that is diffiult to manage during peak demand peridelsrtthermore, these water quality schemes are closely linked
to our base capital expenditure gr@amme.

Our base capital expenditure program(f@ details on how this wggogrammepleasesee Section.1of SSC37 Qu
Asset Managemergpproach to besvalue investment planning throughout 262830 and beyondppendix)has a
detailed set of investment requirements for each of these sites, based on a Hazard Review that took plackin 2022.
addition to this enhancement expenditure, we will be inmgstiaour base expenditure to ensure the nassets
seamlessly integrate with the existing site and delivepotiieomeswe have established in this case.

4.1.2 Background Information

Thisenhancement casi®oks atspecificwater quality parameters that we are required to have adequiegatment

processes in place for to ensure safe, clean drinking water for our customers. For the sites listed in this enhancemen
case, we have identified the requirement to upgrade, or installtreatment processewithin the AMPS8 period. These
investments are criticdbr maintaining a low level of Compliance Risk Index eventsvdh, will become more

challenging to achieve if raw water deterioration goes unmitig&duer outcomes includingnplanned Outage,

Customer Contacts about Water Qualégd Supplynterruptionswill alsosee longterm benefit from these investments

as we invest to mitigate changing conditions outside of management caxtalls of the underlying ris&and solutions
arepresented in thisfter development with the DWI, ouaplleaguesand customers
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We have submitted oyroposals to the DWI for suppoithe DWI haveeviewed,and we have receivddtters of
support for all investments this case from tha. For further information on the response received plessgion 6.1.3
6.1.4 6.1.5and6.1.6 of this Enhancement Case Appendix

Costs provided in thisasehave beerbuilt by a third-party engineering consultantyho worked with stakeholders across
our business to understarttie likely design and scope of warker thesanvestmens, a unit cost library was utiliséy
our supportinghird party. Furtherinformation onour costingmethodology can be found Bection 7.1 c$SC37 Our
AssetManagement approach to begalue investment planning through 262830andbeyond.

The sources identified belaave part of ourlongerterm supply planas referenced in our Water Resources Management
Plan (WRMP). We will be continuingrieest in these siteas part of our ongoing base maintenance programme t
address risks that have been identified to our existing assets and proddsisds to ensure that the sites remiain
supplyby mitigatingthe known risks associated to our asset base.

Table59 - Key Information

Information criteria Description/ Unit of measurement

Cambridge regions sites:

Morden Grangéumping Station (Nitrates)
Fulbausrn Pumping StatiofUV treatment)

Great ChishiPumping StatiofUV treatment)
Great WilbrahanPumping StatioQUV treatment)
Location of any South Staffs region sites:

proposed installations | CookleyPumpingSation (UV treatment)

Maple BrookumpingSation (UV treatment)
PipehillPumpingSation (UV treatment)

Bourre Vale PumpingSation and SuttorColdfieldWSZ (Manganese)
FradleyPumping Station (Antimony)

Cambridge regions sites:

Morden Grange Pumping StatidngMI/d)
Fulbairn Pumping Statiok3.28Ml/d)

Great ChishiPumping Statioiil.06 Ml/d)
Great WilbrahanfPumping Statio©.09 Ml/d)
Volumeg’ South Staffs region sites:
CookleyPumpingSation (18 MI/d)

Maple BrookumpingSation (10 Ml/d)
PipehillPumpingSation (12.6 Ml/d)

Bourre Vale PumpingSation and SuttorColdfieldWSZzZ4.5Ml/d)
FradleyPumping Station12 Ml/d)

4.1.2.1Nitrates ¢ Morden Grange Pumping Station, Cambridge

A keycore pathway elemerih our LongTermDeliverySrategy(LTDSjsto ensure that all sitesemain below the
currently allowedPrescribed Concentration or Vall®C( levelfor Nitrates, which is currently set at B@/l. There ione
site where treatment will be required for rising nitrates levels during8AMmjections show that on averagiérate
levels at Morden Grangeill be consistently over the PGithe PCV is exceeded, then the site must be taken out of

2These volumes are achievable, with enhanced treatrmétitin licence limits.
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supply until concentrations fall below the threshdfthrden Grange is a pumping station in the Cambridge regos.
siteis part ofthe HeydonWSZandsupports thearea to the west of Cambridge.

The selected option is to install a full stremmBExchange Plant (IEX)the site for effective removal of nitrates from the
raw water. Catchment investigations show that the nitrates are naturally occurring within the ground through historic
of fertiliser.We are seeking funding o6£73m for installation of the new treatment planthis investment at Morden
Grange will be in conjunction witlur base maintenance investment plans. At this site we have identified risks associate
to our contact tankinstrumentation health and safety and security. We plamadadress these through base maintenance
expenditure in AMPS8.

4.1.2.2Enhanced Disinfectioq Various SitesSouth Staffordshire

As part of the development ttie LTDS component of our PR24 business plan and associated AMP8 core pathway
enhancement schemes, we received the outputs of a study commissioned through Atkins that considered climate che
and impacts on groundwater qualifbhis study considered a literature review of a scoping study undertaken by the
British Geological Society, commissioned by the Environment Agency in 2022 to improve the understanding of the
impacts of climate change on groundwater quasiyecific to our groundwater assets, Atkinsehalgo reviewed case
studies for Permdriassic Sandstone (located in our South Staffs Region) and Chalk (located in our Cambridge Regio
aquifer informationSeveratonclusions were drawn from thisview, the most significant being a high confidence in
increased rainfall/recharge seasonality and greater magnitude of extreme winter rainfall and recharge events, which
result in pollutant spikeg\s part of our submission of evidence to the D@Mbptain support for our enhancement
investments, we adtionally reviewed link between historical raw water quality failures Hmelconclusions from the
Atkins study, plus theutputs of an internal hydrogeological risk reviéwore pathway element of our LT® % ensure

that we have no sites that are marginally dosed with Chlorine for the treatment of organic matter and bacteria.

We plan to enhance six of our marginally dosed sitestiagtinstallation of Wraviolet (UV)reatment processeacross
both regions equallyThe sites have existing chemical treatment processtsimarginal dosing of chlorine. In line with
our LTDdisinfection policywe are upgradingvith UVtreatment processes to avoitle significant risk of site outages
when microbiological failures are detectéaundertaking thisipgrade in a planneghanner,we can mitigateperational
risks associated wittemoving the site from supply as a reactive measureréavavater quality failurdn a reactive
event,the source would be out of supglyr a prolonged periodikely to be many monthshtil we can mobilise and
deliver the necessary enhanced disinfection solufiare to the operational criticality of théentifiedsites,this
proactivemovement toUV treatment wilmitigate the potential risk of raw watguality deterioration, which could
impact customers drinking water quality and our water supply interruptions performance commieewill spend
£9.49m at these six site® ensure that supplies remain resilient for customers now and in the future. Installation of
enhanced disinfection at these sites will comptaie longterm programmeo upgradeall our marginal dosing sites

4.1.2.3Manganese; Bourne Vale Pumping Station and Sutt@oldfieldWSZ South Staffordshire

OurBourne Vale site hagen increasing concentrationsméinganese in the water that goes out into distributiathin

the SuttonColdfieldWSZ Whilst Manganese is not a health congénere are downstream consequences that can affect
customers, such asgnificantdiscolouration ofvater supplies. The current levels of manganese are below PCV but over
the lastfifteen years these lower levels have been accumulating in the downsiarSuttonColdfield which have
caused @colouratiorevents at customer properties. The Sut@oldfieldWS4s currently rankedeconcdhighest in the
region for customer contacts about water qualithefirst-rankedWS24s Hopwas, however this zone tzesmaler
populationin comparison to Sutto@oldfield To remove this excess manganese and improve quality of the final product
we are seeking fundingf £7.75m for awhole-system solutionFirst we areproposngto install a manganese removal
process at Bourne VaRsto ensure that accumulation in the network does cottinue We will then undertake a mains
cleaning program within the Sutt@oldfieldWSzo remove the manganese sediment that has been accumulating over
time. This wilmitigate the risk around introducing further manganese intovifeZand deal with that deposited

historically. The expected output beitig mitigation of dongterm deterioration in performance commitment

measures, particularly f@ustomer contactsor discolourationThis would be particularly impactfldring a major event
such as &durst main
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4.1.2.4Antimony ¢ Fradley Pumping Statior§outh Staffordshire

OurFradley Site region currently runstbinee Boreholes(BHs) one of which has higher concentrationgafimony

(BH2). The water from BH2 is currently blended with BH1 & BH3 to ensure that levels are compliant in the final water
Data trends for the concentration aftimony in the final water shows an increasing trend thatrgalthunacceptable

levels within AMP8ntersecting the current PCV level in yaae of AMP9. This sitdirectlysupports theOutwoods

WS2Z and indirectly supports Winshill, Casthy and HanbuWS2, with at least148000customers The site is unable

to operate ifBH3is out of supplyfor anyperiod, as this borehole is critical to blending out the Antimavhjich is a single
point of failure with the operation of the sitBH1 and BH2 have perpetual abstraction licenses, whereas BH3 has a tim
expired license, due for renewal2@27.We requirea new borehole as well the refurbishment of the existing ptees

the value of £4.09nThe refurbishment is required to address thes water deteriorationasset deterioration is not
causing the increasing antimony trerithis raw water deterioration is outside of management comtinidh means that

the described works to the existing boreholes are necesEhaeyintroduction of a new borehole (with lovastimony

levels) will provide blending resilieri€ether boreholesare out of supply particularly BH3This new borehole will also
provide resilience toperation of the site as it will allow for the facilitationaafrk onthe other boreholesbut is

expected to still allow the site to operate to its licensed abstraction requirements.

4.1.3Need for Investment

The followingenhancement needs for investment have had the evidence and justification submitted to the DWI for
appraisalFollowing tleir review,we havereceived support from the DWI fall theinvestment needshat are set out
below.To view the suppotetters,we have obtainegleaseseesection 6.1.36.1.4 6.1.5and6.1.6 of this Enhancement
Case Appendix.

4.1.3.1Nitrates ¢ Morden Grange Pumping StatigiCambridge

This site shows a deteriorationnitrate levels that is forecasted to exceed compliance levels during the next investmen
period. Morden Grange is a single borehole siith two further boreholeghat are currently out of service and have

been formorethanfive years due to the frequency of nitrate concentrations exceeding@wP50mg/l. Treated water
supplies Croydon Service Reservoir which subsequently supplidsydon water quality zonegtimated at 32,000
properties). Thaitrates hazard at this site is largelywh to the historic use of fertiliseon arable land with the

catchment Examining the catchment has showed limited viability for management of nitrate concentration using
catchment management techniqud3elay/lagimes for land use changes (impacting nitrate concentrations in aquifer)
are calculated to be between 50 and over 200 years for the majority of the catcl@vemtthe large thickness of the
unsaturated zone and a high proportion of grassland, much of the catchment is designated as having a low or moder
sensitivity to land use change.

The consequence of not addressing the rising nitrate trends will impact the availability of the source within the
Cambridge supply regio®ur Cambridg@&/Szrelies 100% on these groundwater sources, ldagdonzong which

Alternative Supphy:

Melbourn PS, Lowerfield,
Heydon PS, Great Chishill
PS5, Duxford Grange PS5,
Fowlmere PS

Croydon Res

Heydon WQZ (Z5)

Morden Grange PS

. Direct feed into
ly Villages — Heydon Zone g
(£5) Western Part
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Figure4l- Morden Grange Supply Schematic

Morden Grange supplies, has heavy reliance on this source being in supply, particularly during peak supply times.
Morden Grange is supplies the Heydon WSZ directly, without this source the Heydon zone must have a larger propol
supplied from Heydon Rewoir. The reservoir is supported by pumping stations and transfer from the Cambridge Zone
Without Morden Grange, the zonal transfer becomes more critical, which takes water from other zones, impacting the
storage levels. As the levels of nitrateshat site begins to exceed the PCV levels, failsafe at the site will begin to step in
more regularly, shutting the site down to ensure that customers do not receivaikigte water.

The daily average outpigl.5MI/d. The current treatmenprocess comprised abstraction from the borehole using a
submersible pump followed by supalorination and disinfectioim a contact tankand partial dechlorination for final
waters(using chlorine gas, sulphur dioxid&)minimum concentration valu€t{) of 15 mg/l.min hypochlorous acid@ls

is applied. Treated water is then subjected to dosing with orthophosphoric acid for downstream plumbosolvency cont
Nitrate concentrations within both raw water and treated water are sampled on a weekly frequency with no nitrate
treatment currently in place. A review of the data shows that in the period ofBQZ3 the average nitrate

concentration within the treatedater (BH1 in use only) was 42.32 m{geeFgure 42).

Nitrate Concentration (Treated Water) Morden Grange WTW
2017 -2023

Nitrate Concentration {mg/l)

Date

Figure42 - Historic Monthly Average Nitrate Concentrations at Morden GrangePCV limit

Whilst initial examination of the data shows only a marginal increasteaite concentrations since 2017, historic analysis
(monthly average) shows a more significant increase with the aveitegfje concentration during the period of 2007

2011 being 38.99 mg/l. Company modelling forecasts that average nitrate concentrations shall exceed 45 mg/l during
period of 20252030. The site currently has online monitoring with shut down arrangerimeplace to prevent the

supply of unwholesome water to custers. Morden Grange has been taken out of supply three times in the last four

years with an average duration of 113 days.
2019: 1.4 days
2021: 328.7 days

2022: 9.8 days
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Morden Grange Nitrate Prediction to 2030
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Figure43- Forecast Nitrate Concentrations at Morden Grange

Figure43 above showshe 95", 99" and 100’ LIS NOSy iAf Sad® ¢KS RIGF &aSd dzaSa o2

supply samples. The data suggests that on average, by the end of AMiBoeesamplinglbove our 45mg/l trigger on
the prediction points
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4.1.3.2Enhanced Disinfectioq Various SitesSouth Staffordshire

To demonstrate the need for investment in AMP8 to mitigate future deterioration in raw water quality at critical
operational sites in our networke have compiled information acro$&ey areas to highlight why we are forecasting a
deteriorating risk position associated with fleowing sites identified for this programme of work

The six sites in scope of this programme are:

1 Cookley Pumping Stati¢8ST), water from three boreholes is marginally chlorinated using sodium hypochlorite
followed by orthophosphoric acid and hexafluorosilicic acid dosing. There is a dependency between Cookley
pumping and Kinver pumping station, anothpampingstation in the sam&/SZ Cookley water is blended with
Kinver so the loss of the Cookley site is compounded by having to take Kinver out of supply.

1 Maple Brook Pumping Stati¢8ST), water from four boreholes is marginally chlorinated using sodium
hypochlorite, followed by orthophosphoric acid and hexafluorosilicic acid dosing.

1 Pipehill Pumping Statig®ST), water from four boreholes is treated by ion exchange for nitrate and pesticide
(chlorthal) removal, marginally chlorinated using sodium hypochlorite, followed by orthophosphoric acid and
hexafluorosilicic acid dosing.

Fulbourn Pumping Statig@AM), raw water is marginally chlorinated using sodium hypochlorite.
Great Chishill Pumping stati@AM), raw water is marginally chlorinated using sodium hypochlorite.

Great Wilbraham Pumping Stati@@AM), raw water is marginally chlorinated using chlorine gas.
Orthophosphoric acid is also dosed at the site.

Together, these sites supply a population of over one million people with a combined pumping capaciirefefifty
megalitres of water per day, which accounts for 10% of our peak pumping capacity.

The 4 key areas which we have compiled informationréoas follows:

1. Commissioning of Atkins engineering consultancy to review climate change impacts on grounaliater

2. Detailed review of historical raw water quality failures and potential links to the Atkins study conclusions

3. WaterSupplyZone modelling to clearly understand the criticality of each site in terms of our operational supply
resilience.

4. Internal hydrogeological risk review through our Water Strategy team to demonstrate potential risks following
sourceg pathway- receptor methodologyssessment.

1. Commissioning of Atkins engineering consultancy to review climate change impacts on grouqdaliser

As part of the development ttie LTDSomponent of our PR24 business plan and associated AMP8 core pathway
enhancement schemes, we received the outputs of a study commissioned through Atkins that considered climate che
and impacts on groundwater quality. We present the key points andusamts that this study offered as evidence as to
why we need enhanced disinfection in AMP8, at the identified sites.

This study considered a literature review of a scoping study undertaken by the British Geological Society, commissiol
by the Environment Agency in 2082 improve the understanding of the impacts of climate change on groundwater
quality.

The below are selected processes that are discussed in the literevige.

91 Higher temperatures and increased rates of recharge potentially enhancing biogeochemical reactions and
transport of point and diffuse source contaminants.

1 Wetter years causing groundwater chemistry to vary, especially for major element ratios due to modified
groundwatersurface water interaction times.
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1 Increasing dissolved organic matter due to enhanced degradation of soil organic matter from increasing
temperatures.

1 Increasing shallow groundwater temperature in line with rising temperatures, hence changing the groundwate
guality: decrease in pH and oxygen saturation from increased microbial activity and enhanced organic matter
mineralization.

Specific to our groundwater assets, Atkins have also reviewed case studies foil Rassio Sandstone (located in our
South Staffs Region) and Chalk (located in our Cambridge Region) aquifer information. The general conclusions fron
case studies were

1 High confidence in increased rainfall/recharge seasonality and greater magnitude of extreme winter rainfall ar
recharge events, which may result in pollutant spikes. May be offset by dilution.

1 Increase in temperature could increase degradation rates of contaminants but could be marginal.

9 Direction of changes in long term recharge is uncertain.

For further information on the case studies please see the following table which summarises the climate change impe
on ground water quality for the Perrioiassic Sandstone, taken from the Atkins study (2023).

Table60 ¢ Atkins Study summary for potential impact on South Staffs Region sandstone boreholes.

Climate change Potential impact and risk for SST P-T sandstone BHs
projection
Increased temperature Increased reaction rates for degradation of contaminants (nitrate, pesticides & industnial

contaminants) but likely to be a small effect.

Increase in extreme winter Increased spikes of pollutants from flushing, leaching and mobilization. May be offset by
rainfall dilution.

Surface flooding may mobilize contaminants and increase vulnerability at headworks.

Could result in increases in nitrates, pesticides, turbidity and local point source pollutants
(e.g. industrial contaminants such as metals, sulphate, chloride and organic compounds).

Dner summers Increases in summer concentrations of contaminants from reduced dilution but baseline
summer recharge is low so unlikely to be a large effect.

Land use change (climate Change in contaminant sources and recharge pathways.

induced
) Potential to lead to significant change but highly uncertain.

The following table summarises the climate change impacts on ground water quality for the Chalk, taken from the Atk
study (2023).

Table61 ¢ Atkins Study summary for potential impact on Cambridge Regitialkboreholes.
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Climate change Potential impact and risk for CAM Chalk BHs

projection

Increased temperature Increased reaction rates for degradation of contaminants but likely to be a small effect.
Increase in extreme winter Increased spikes of pollutants from flushing. May be offset by dilution.

rainfall

Surface flooding may mobilize contaminants and increase vulnerability at headworks.

Could result in increases in nitrates, pesticides, turbidity and local point source pollutants.
- |

Higher groundwater level Mobilization of agricultural pollutants (nitrate and pesticides) stored in the saoils, infill
maxima from increased materials and unsaturated zone. However, eFLaG data do not indicate higher winter
winter recharge GWL in this area (but do not show the extreme highs/lows).

Drier summers Increases in summer concentrations of contaminants from reduced dilution but baseline

summer recharge is low so unlikely to be a large effect.

Wetter winters and drier Increase in size of seasonal fluctuations in water levels. Decrease in thickness of
summers unsaturated zone in spring, potentially decreasing the timelag for nitrate to reach the

water table. However, eFlL aG data do not indicate higher winter GWL in this area (but do
not show the extreme highs/lows).

Land use change (climate Change in contaminant sources and recharge pathways.

induced
) Potential to lead to significant change but highly uncertain.

In both cases, Atkins have identified that, based on current available information, the risk that has the highest confide
in being realised is extreme weather trigger events such as high rainfall leading to groundwater moving at a different
becauseof flushing.

2. Detailed review of historical raw water quality failures and potential links to the Atkins study conclusions

We have extended the review period of our raw water quality data at these 6 sites and reviewed the recorded rainfall
the same period as the historical failures (coliform and E.coli detections). It is evident in most cases that thethainfall ir
month prior to detection is significantly higher than the average in that given year.

Table62 - Review ofRaw Water Quality Detections 2032021 compared withaverageannual and monthly rainfall

Detections Month/Year (Raw Average Annual Rainfall* i Average Rainfall in mont

Water Quality) year of detection (mm)  prior to detection (mm)

Cookley None N/A N/A
Maple Brook March 2011(Running to waste) 39.7 53.7

June 2011 39.7 62
Pipe Hill July 2012 76.4 147.5
Fulbourn February 2017 49.3 82.9
Great Chishill August 2019 43.1 40.8
Great Wilbraham None N/A N/A

*Average Annual rainfall is based calculated from the monthly madafiall values.

Further, in August 2023, we have seen a further detection on Maple Brook BH1, as a result BH1 has been taken out
supply. Reviewing the latagiet Office datgublished for August. For the central region of England, the data shows
rainfall in July at 205% of the leteym average rainfall for 1961990.
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3. WaterSupplyZone modelling to clearly understand the criticality of each site in terms of our operational supply
resilience.

In the event of the above risks becoming realised in AMP8, we will need to remove the site from supply until the mare
disinfection process can be replaced with enhanced disinfection treatment. This will have a significant duration to dell
when undetaken in a reactive way.

We have identified these sites to proactively move to enhanced disinfection and mitigate the potential risk of raw wats
guality deterioration, which could impact customers drinking water quality and our water supply interruptions
performance commitment.Rese sites are critical to our supply resilience based on the following factors.

Cookley

1 A critical source to the Shavétsd WSZ It provides 35% of the production into the zone.

1 Shaverénd WSZdoes currently have a good amount of emergency storage and is classified as an amber risk
zone.Shaverdgnd No. 2 Reservoir is approaching end of asset life. duisentlyexpected that in AMP9 the
reservoir will need to be removed from service. This dramatically increases the risktsZmaoving it into a
red risk zon¢<12 hours emergency storage). It is essential that the production sources are resilient when this
operational decision occurs.

1 Currently Prestwood and Kinver production sftee otherpumpingstations in theéShavers @e)are both
installed with enhanced disinfection to support their resilience.

MapleBrook

1 In a peak week scenario, the emergency storage in Gentlddbsavvoiis an average of 8 hours (modelled
diurnal demands).

1 Maple Brook PS is a critical source to the CannockMght provides32% of the required productiomto the
zone. Cannock HigSZcurrently has a poor amount of emergency storage and is classifieddsisk zone
That is based on no source inputs, but the storage with any one source remaining in supply takes the zone inf
amber risk.

1 Seedy MilWTWecan supplement the loss of Maple brook, but this does mean changing pumping to other zone:
to move the required water over to the Cannock High zone. Increased treated flows at Seedy Mill could also
required to make up any deficit. This will also hanegative impact on Blithfield Reservoir conservation.

1 Aloss of Maple Brook in peak demand can have a negative effect on strategic storage.

Pipenhill

1 Pipehill PS provides 40% of the Hopwas and Glascote zonal demand. Although Seedy Mill can make up for t
of water this does put stresses on othWg62 and on Blithfield Reservoir conservation.

1 In apeak week scenario, the emergency storage in HdReservoihas an average 6fhours.The emergency
storage in Glascoteeservoihas an average of 19 hours (modelled diurnal demands).

Fulbourn

9 Fulbourn is 1.6% of the source production for the zone.

9 Thisis a critical source for the Cambridge region as all sources are critical due to the supply demand balance
headroom being very narrow. This means that a loss of production in a peak week will mean strategic reservc
losses with no room to recover uirdemand reduces.

1 Peak week demand of B8/d. Note Cambridge also transfers to other zones which are dependent on Cambridc
exports. The peak exports can be up to 40 Ml/d.

1 Average demand of 47 Ml/d. Note Cambridge also transfers to other zones which are dependent on Cambridg
exports. The average day demand export can be up to 29 Ml/d.
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Great Chishill
1 Great Chishill produces 21% of the source production for the zone.
1 Thisis a critical source for the Heydon & Croydon zones as all sources are critical due to the supply demand

balance headroom being very narrow. The zone already needs to be supplementadiffobouringzones and
is unable to be seHufficient.

1 If there was a loss of Great Chishill in a peak week scenario, there would be a reliance on Cambridge zone to
make up for the loss of water.

Great Wilbraham

Great Wilbraham produces 8% of the source production for the zone.

This is a critical source for the Cambridge region as all sources are critical due to the supply demand balance

headroom being very narrow. This means that a loss in production in a peak week will mean strategic reservc

losses with no room to recover uirdemand reduces.

1 Peak week demand of 58 MI/d. No@ambridge also transfers to other zones which are dependent on
Cambridge exports. The peak exports can be up to 40 Ml/d.

1 Average demand of 47 Ml/d. Noteambridge also transfers to other zones which are dependent on Cambridge

exports. The average day demand export can be up to 29 Ml/d.

)l
T

A significant amount of storage in the Cambridge region is concentrated in the Cambridge, Madingley, Croydon and
Heydon zones. Linton in the sotghst of the region, and Bluntisham in the nentbst appear to be the zones that have
the least resilience ggn the large number of water towers that do not provide any significant amount of stdtege.
availability of the Cambridge region groundwater sites is ctitidadth meeting the supply demand balance in the region
andto ensure thatwvatertransfers béween zoneg to get the water where ils needed; is available.

Due to the operational criticality of these sites, we cannot afford a raw water quality faitumg afthesesitesthat

takesa source out of a supply, for what would be a prolonged pegidde to the reactive nature of delivery, until
enhanced disinfection is in place. In this event, this will cause significant operational supply resilience impacts and
challenge our water suppigterruptions performance commitments, particularly when considering peak periods of
demand.

4. Internal hydrogeological risk review through our Water Strategy team to demonstrate potential risks following
sourceg pathway- receptor methodologpassessment.

Whilst considering the academic reviewed risks associated to climate change and extreme weather events that could
trigger changes in raw water quality, we have also undertaken an internal review of sites. This considered the followir
aspects.

Geology

Hydrogeology

Aquifer vulnerability
Catchment characteristics
Potential pollution source
Pathway

Receptors

= =f =4 =4 =4 A =4

We feel this review further substantiates the risks of marginal disinfection no longer being appropriate by the end of
AMP8. The review highlights the aquifer vulnerabilities and the potential pollution sources that have a pathway thoug
the unconfined fratured/fissured aquifer to the boreholBlease see the following table for the outputs of this review.
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Hydrogeology

Aquifer vulnerability

‘Ground
Water
Assets

pathway

receptor

Commentary

Cookley

Unconfined chester formation of Sherwood
Sandstene Group

Flowrs within the aquifer are
pradominantly through fissure flow.
Whers sandstanes are well cementsd,
they can be cansidered to be partial
barrier to downward flow but
fracturing and fizsuring will bypass
that barrier where present

There are no overlying
clay rich sails or units at
the site and the aquifer iz
assessed as unconfined
and highly vuinerable

3No
Boreholes

Unconfined
fractured/fissured
squifer

A
Borehole

Following the Source -
Fathway - Receptor
Methodalagy. The site iz
classified as "at risk” of
bactarialogical contamination
due to presence of all three
factors required to create 2
pollution linkage.

Wapls
Brock

located at baundary with canfining MM,
hawever pradominantly uncanfined $36

Flors within the squifer are
predaminantly thraugh fissure flow.
Where sandstones zre well cementad
they can be considered to be partial
barrier to downward flow but
fracturing and fissuring will bypass
that barrier where present

Some minor supsrficial
depasits and near
boundary with MMG
however considerad
vulnerable to sxtent of
uncanfined strats

BNo
Boreholes

Uncanfined
fractured/fissurad
=quifer

Yes-
Borehole

Fallowing the Source -
Pathway - Receptor
Methodology. The site
qualifies a5 "zt risk” of
bacterialogical comamination
due ta presence of all three
factors required ta create 2
poliution linkage.

Fipe Hill

The main aquifer at the site is the

The thickness of Wildmoor and

‘Wildmoor Sandstons and Ki
Formation of the Permo - Triassic
Sherwoad Sandstone Group. The Wildmoar
consists of well sorted, poarly camentad
szndstone mudstone horizons. The
Kidderminster consists of conglomerates
and reddish-brown sandstones. The
sandstones are cross bedded and petbly.
The canglomerates have a reddish-brown
sandy matrix and cansist mainly of pebbles
of brown or purple quartzits.

Kidderminster is approximately 25m
and 70m respectively. The full
thickness of the Kidderminster is
proved in ansite borehole by presence
of Enville beds at base. Yields are
predominantly within fracture zones
between 25mbgl and 100mbel. Yields
drop prozressively with depth within
the well. Whilst none observed at the
site superficial deposits locally are
described 2z alluvium 2nd ill.

There are no overlying
clay rich sails or units at
the site and the aquifer is
assessed as unconfined
and highly vulnerable

ANo
Boreholes

Unconfined
fracturadffissurad
aquifer

Yes-
Borehole

Following the Source -
Pathway - Raceptor
Methodology. The site
qualifies 25 "=t risk" of
bacterialogical contamination
due to presence of all three
factors raquired to create 3
pollution finkage.

Fulbourn

Micstly firm, pale grey to off-white blocky
chalk with 2 lower part characterised by
rhythmic altemations of marls znd marly
chalks with firm whits chalk. Thin gritty,
silty chalk bads act as markers in the
sequence

Flow is predominantly through fissure
flow, aften rapid

No overlying superficial or
canfining layers, 2s such
classified as vulnerable

iNo
Borehcle

Unconfined
fractured/fissured
aquifer

Yes -
Baorehole

Following the Source -
Pathway - Receptor
Methodology. The site
qualifies 35 "=t risk” of
bacterialogical contamination
due ta presence of all three
facters raquired to create =
pollution linkage.

Great
Chishill

Lowestaft farmation averlying Chalk with
subsidiary calcareous mudstone znd flint.

Flow is predominantly through fissure
flow, aften rapid

Cverlying lowestoft
formation forms 2n
impermeable barrisr at
surface to the south of
the site. Site s still
assessed 2s vulnerable as
no cover present north of
the site

1Mo
Borehole

Unconfined
fracturadffissurad
aquifer

Yes-
Borehole

Fallowing the Source -
Pathway - Recaptor
Methodology. The site
qualifies a5 "at risk” of
bacterialogical contamination
due to presence of all three
factors required to create 3
pollution linkage.

Great
Wilbraham

Generally hard nodular chalks with thin
flaser marls and significant propertions of
shell debris in part

Flow is predominantly through fissure
flow, aften rapid

Ne overlying superficial or
confining layers, as such
classified asvulnerable

3No
Boreholes

Catchment Drainage potential
Characeristics pollution
source
Largely rural Foul drainage at the site and adjacent | yes- STF's,
wider catchment | properties is connected to public sewer. | agricultural
but the site is Other standalane properties, some | processes-
located within | residential and agricultural are serviced | pits, surry
the smaller by private sewage trestment plznts. | zpplications
village of
Caunsall,
larzely rural area | The site uses on-site Sewage treatment | yes- STP's,
with sparadic | plant which also services adjacent single | agricultural
farmhouses=nd | property. Integrated drainzge largely | processes-
associated c ined to zrezs of pits, slurry
agricultural residential. Stendalone propertiesare | applications
buildings typically serviced by awn standzlone
sewage trestment plant or septic tank.
largely rural area | The site uses on-site Sewage treatment | yes - STP's,
with sparadic | plant which also services adjacent single | agricultural
farmhousessnd | property. Integrated drsinage largely | processes-
associated constrained ta zreas of developed pits, slurry
agricultural idential properties are ication:
buildings typically serviced by awn standzlone
sewage trestment plant or septic tank.
Iargely rural sres | The site uses on-site Sewage treatment | yes - STF's,
with sparadic | plant which also services adjacent single | agricultural
farmhousesznd | property. Integrated drainzge largely | processes-
ined to zrezs of P pits, slurry
agricultural residential. Stzndalone properties are | applications
buildings typically serviced by own standzlone
sewage trestment plant or septic tank.
largely rural area | The site uses on-site Sewage treatment | yes - STP's,
with sparadic | plant which also services adjacent single | agricultural
farmhouses=nd | property. Integrated drainzge largely | processes-
associated constrained to zress of developed pits, slurry
agricultural residential. Standalone properties are ications
buildings typically serviced by awn standzlone
sewage trestment plant or septic tank.
Iargely rural ares | The site uses on-site Sewage treatment | yes - STF's,
with sporadic | plant which also services adjacent single | agricultural
farmhousesznd | property. Integrated drsinzge large processes -
i ined to zrezs of developed pits, slurry
agricultural L properties are ication.
buildings typically serviced by own standzlone

sewage trestment plant or septic tank.

Unconfined
fractured/fissured
squifer

A
Borehole

Following the Source -
Fathway - Receptor
Methodology. The site
qualifies as "=t risk” of
bactarialogical contamination
due to presence of all three
factors required to create 2
pollution linkage.

Table 63 Internal Hydrogeological Review Outputs

4.1.3.3Manganese; Bourne ValePumping Station and Sutto@oldfieldWSZ South Staffordshire

This investment is in two parts but both parts hawdependency on eadther. The first part of the investment is for
removal of manganese at the Bourne Vale source to prevent accumulation within the downstream netwovkS¥ the

that this source feeds. The second part is the removal of sediment that has accumulated over the years within the
downstream pipework to reduce the risk aablourationevents at customer supplies. For custogterrealise the full
benefit, both investments need to be completed.

Bourne Vale is a groundwater site located inddrtralregion of the SSW operational area. The site extracts water from

oneborehole Water is treatedhen blendedto suppl water to the SuttorColdfieldWater Quality ZondBourne Vale
blends with Seedy Mill WTW source waldre airrent monitoring and treatmerprocess is shown igure44:
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DV = Dual Validation

BOURNE VALE PUMPING STATION —————= Online Monitors
— > Chemical Dosing

NTU (DV)
NO3

pH NaOH PO4

Cl, NaHS0,

Well 1

Contact Tank

Supply

(2 pumps)

Cl, (DV) g
2
NTU

BOOST

WASTE

Figure44 - Bourne Va¢ treatment process

Bourne Vale abstracts water from a single well via two pumgguty/standby arrangemenbefore entering a contact

tank for disinfection. Sodium hydroxide solution is also dosed prior to the contact tank to increase the low natural pH
the water from site. @er-chlorination disinfection into a contact tank using sodium hypochigriteedo achieve a
minimum Ct value of 15 mg/l.mifo reduce plumbasolvencythe water is conditioned with orthophosphoric acid (PO4)
andfluoride is dosed on behalf tife healthauthoritiesto improve dental health. Dosing systems for ClI2, PO4 and
fluoride are controlled by automated dosing systems which constantly monitor the dosing to achieve the required tarc
Dosing for PO4 arftuoride occurs after the contact tank. Turbidity is monitored after the contact tanks prior to going
into supply. The regulatory level of turbidity which must be achieved before disinfection is <INTU. After leaving the
water is blended with Seedy IMivaterto achieve compliance thithe iscoltrate standard (<50mg/l).

Examination of dathelowshowsthe manganese levels leaving Bourne VHEie PCV is 50ug/This scheme is to improve
treatment (manganese removal) at Bourne Vale and explore a viable solution to clean the mains in ti@obifit:toh
Zone (ZSU) to improve customer acceptability contactsdoolduratiorand mitigate theisk of pollution in the event of
a mains failure causiram unplanned discharge event

The following tables show the levels of iron and manganese, in the raw water and final water samplésyeaer a
period.The tables show the levels of manganese and iron in the raw water and final water at Bourne Vale. Previous
manganese investigations have showed that there is an increased risk e$eaowtationf manganese levels exceed
2ugl/l.

Table 64 - Bourne Valeraw water ¢ Manganese (ug/l)

Year ‘ Count of Mn ‘ Average Mn Max of Mn
2018 14 10.98 12.90
2019 8 11.20 12.80
2020 34 12.37 17.00
2021 48 12.30 15.80

4.1 Case 9: Addressing Raw Water Detetitora 151



SSCa8Evidencing our enhancement expenditure in 20280

2022 48 11.40 14.00
Table65- Bourne Vale final wate, Manganese (ug/l)
Year ‘ Count of Mn ‘ Average Mn Max of Mn
2018 54 15.50 381.00
2019 39 22.00 448.00
2020 51 11.68 18.80
2021 48 11.71 64.30
2022 48 16.23 250.00
Table66 - Bourne Vale raw water (ABVBZ)Iron (ug/l)
Year ‘ Count of Fe ‘ Average Fe Max of Fe
2018 14 5.59 33.90
2019 8 3.78 5.50
2020 11 431 8.10
2021 11 4.25 4.40
2022 10 7.01 7.30
Table67 - Bourne Vale final water (BVPW)Iron (ug/l)
Year ‘ Count of Fe ‘ Average Fe Max of Fe
2018 1.00 9.30 9.30
2019 1.00 3.00 3.00
2020 1.00 4.00 4.00
2021 * * *
2022 2.00 7.30 7.30

During the review period 2018 to 2022 there have been 4 occasions when the levels in the final water have exceedec
PCV (50ug/l). Elevated levels of manganese in these samples were related to accumulated deposits in the sample li

Table68 ¢ Final water manganese results (> 50ug/I)

Year Sampled Site Operational Sample  Compliance NTU
Mn Result Sample Result

2018 03-08-18 BV PW 381 0.25

2019 15-05-19 BV PW 448 0.1

2021 22-03-21 BV PW 64.3 0.1

2022 06-01-22 BV PW 250 0.61
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Asa mitigation to reduce the buildp of manganese in the sample line actions taken have included hard flush exercises
to scour and remove accumulated deposits and increased frequency of sample line replacelie@® details the

sample results from hard flush sampling following the reported elevated result in the final water &' then8ary

2022.

Table69 - Bourne Vale final water sample line hard flush exercise sample results

Date Final Water ‘ NTU Mn Comments
08-01-22 BV QCN <0.10 10.6 Pre hardFlush
08-01-22 BV QCN 19.3 2910 High Velocity flow for 10 Seconds
08-01-22 BV QCN 0.64 386 High Velocity flush post 3 minutes
08-01-22 BV QCN 45.7 14900 Post 5 minutes flush hard shocking
08-01-22 BV QCN <0.10 11.1 Post hard flush 5 minuteswrmal flow

Figure45shows samples taken during the sample line flushing exercise. Discoloured samples have high levels of
manganese present which have been removed from the sample line during the high velocity flushing.

Figure45 - Samples collected from hard flughg exercises
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We carry out regular hard flush (high veloaitygrationalexercises at Bourne Vale final water sample point to remove
any accumulated deposits associated with mangar@setact tank inspection shows the presence of sediments and
staining of manganessege Figure46.

Figure46 ¢ Sediments in Bourne Vale Contact tank

Bourne Vale hydrogeology confirms that the souramariganese is naturally derivedthe transition from the pebble
bed layer and penetration of caalkasures within the stratZhe summary tables detail average and maximum levels of
turbidity, manganese and iron of samples collected in the SQtddfieldWQZ during the period of 2012022.

Table70- Sutton Coldfield zone sample results Turbidity (NTU)

Year Count of Turbidity ‘ Average of Turbidity Max of Turbidity

2018 55 0.10 0.30
2019 54 0.10 0.20
2020 56 0.10 0.20
2021 56 0.10 0.30
2022 54 0.10 0.30

Table71 - Sutton Coldfield zone sample results Iron (Fe)

Year Count of Fe ‘ Average Fe Max of Fe
2018 55 10.90 54.1
2019 54 9.2 31.6
2020 56 10.2 51.2
2021 56 8.8 42
2022 54 9.8 58.7
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