Appendix 4

Enhancement
business cases and
cost adjustment
claims

RHAGOROL O'R TAP HAFREN
WONDERFUL ON TAP |DYFRDWY

severn dee




Overview

This summary sets out the enhancement expenditure in our plan and provides the detailed business cases to
demonstrate the need for action and the solutions we have identified.

InSection 4.1 we have presented evidence for all material enhancements outside of the four areas where we believe
costadjustments arerequired. It includes the following business casesummaries:

4.1.1 Security enhancements

4.1.2 Catchment management

4.1.3 New development

4.1.4 Water NEP and other enhancements

4.1.5 Wastewater NEP

4.1.6 Wastewater developer services and growth

4.1.7 Welshlanguageservices

Section 4.2 and 4.3 contain the costadjustment pro formas and detailed business cases respectivel y for the four cost
adjustment claims. The four areas — Reservoir safety, Supplyresilience, reducinglead and enhancingbiodiversity and
well-being.

4.2 proforma summaries for all costadjustment claims
4.3 Approachto costadjustment claims

4.3.1 Supplyresilience

4.3.2 Reservoir safety

4.3.3 Reducing lead

4.3.4 Enhancingbiodiversity and well-being

Our May submissionalsoincluded two econometric modellingclaims —for water and wastewater services respectively.
This was based on the identified risk that our specific circumstances aresuch thateconometric models may not be able
to accurately predictrequired efficient expenditure. We remain of the view that the size,ruralityand lack of historicdata
means thatit will bevery difficultto effectively model the expenditure requirement for Hafren Dyfrdwy (HDD) using high
level industry econometric models. However, given that we are not yet aware of how Ofwat plans tocalculateHDD’s
expenditure requirements, we have chosen not to restate these modelling claims atthis stage. Instead we have focused
on making costadjustment cases for particularly sensitive blocks of expenditure that we consider will notbe adequately
allowed for.
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4.1 Wholesale enhancement investment

Interaction between enhancement expenditure and cost adjustment claims

Inlinewith Information Notice 18/11, we've identified all material programmeitems of our enhancement
expenditure and have:

° explained why the expenditure is classified as enhancement and not as base, includingidentifying the
drivers of the expenditure and the benefits; and

° provided evidence to supportthe need for the expenditure and how customers are protected. As
explained above, evidence to support costefficiencyis described inappendix 5.

Our enhancement cases includea widerange of inputs and data sources including:

° interpretation of current and future legislativeand regulatory requirements as well as customer
expectations;

° reference to associated currentand historic performancebaselines;

° overview of intervention options developed and estimation approaches used;
° assessmentof benefits delivered from different intervention options;and

° sensitivity ofinvestment to customer protection mechanisms.

Our general approach to developing business cases for enhancement not subjectto adjustment claims is set
out inthe tablebelow. Insummary we have explained why the expenditure is classified as enhancementand
not as base, includingidentifying the drivers of the expenditure and the benefits; and provided evidence to
supportthe need for the expenditure and how customers are protected. Efficiency of the costs arecovered in
appendix 5 — Efficient costs.

Ofwat cost Relevance of cost adjustment Keythemes consideredin each enhancementbusiness case

adjustment criteriato a making a robust
criteria enhancement business case

e  Whydowe consider thisinvestmentto be enhancement (i.e.
Need for Specificrelevance—Afundamental driven by statutory increase, clear customer supportor
investment componentofany business case changein external conditions acting upon us)?

e Whatis thecurrentlevel of serviceand how willitchange?

e Does the proposed interventiondeliver what customers / the
statutory obligations want/require?

e Istheprogrammeoptimal?Isitcost beneficial (discretionary
investment) or cost effective (statutory investment)?

e  Whatis theopportunity for a range of potential interventions
within the programme?

Best option for Specificrelevance—Afundamental
customers componentof any business case

e Whatis thescopefor wider benefits thatwillresult?

o e  Whatis thebasisfor estimating theidentified expenditure?
Specificrelevance—Afundamental

Robustnessand  componentofany business case. e As perthe costefficiency chapter —What confidence do we

havethatestimation methodsareaccurateand efficient

efficiencyof However, generallyjustified ata .
. . relative to external benchmarks?
costs company level in appendix5 —
Securing cost efficiency. e How haveweused wider informationto understand
additional opportunities forfurther efficiency?
Customer Specificrelevance—Afundamental ¢ How 'S the expenditure covered .by propose(?l Performance .
. . Commitments and Outcome Delivery Incentives (assetoutin
protection componentofany business case

the relevantchapters)?




e Whatwider statutory / regulatory mechanisms will hold us to
accountfor non/under or late delivery?

Affordability

Wider relevance—Bestconsidered
atabusinessplanratherthan
individual business case level.

e Asperaffordability and risk/reward chapters —Is the business
plan affordable?

Board assurance

Wider relevance—Best considered
atabusiness planratherthan
individual business caselevel.

e Asperboardassurance statement—Has the expenditure
within the business plan been subjected to appropriate
governance?

Need for cost
adjustment

Not relevant—Business cases do
notmake any assumptionsasto
how Ofwatwill independently
assess the need for the identified
expenditure.

NA

Management
control

Not relevant—Business cases
consider the basisfor all relevant
enhancement expenditure rather
thanidentifyingreasons for
variancerelativeto a generic
benchmark.

NA

Read more

Chapter 2: Customer Insights; Describes the research we’'ve carried out to understand the expectations

andviews of our customers.

Chapter 10: Securing confidenceand assurance; Sets out wider governance of our plan.

Appendices 2 and 3: Rationalefor PCs and Bespoke PC definitions; Provides contextual information on

the drivers of expenditure, customer and stakeholder views and performance commitments.

Appendix 5: Efficient costs; Provides evidence to supportaccuracy and efficiency of business plan

expenditure.



Wholesale Water enhancement expenditure overview

Table WS2 lines
covered

Wider customer
protection

Estimate Cost
of implicit Adjustment

Related Base Totex
included in

Activity Enhancement Performance commitment coverage

included in plan

plan*

allowance

claim

Water supply interruptions

mechanism

Supply resilience 1.150 10.121 11.271 2.571 8.700 Capex: 14 Water quality complaints WRMP process
(Base Mains bursts
expenditure Unplanned Outage
WS1,line 13) Risk of severe restrictions in a drought
. Water supply interruptions . .
Reservoir safety 4.350 3.150 7.500 0.420 7.080 Capex: 14,24 . L. . Legislation
Risk of severe restrictions in a drought
(Base
expenditure
WS1,line12)
Number of lead pipes removed
Lead 2.930 0 2.930 0 2.930 Capex:6 cadpipes DWI undertakings
Water quality compliance (CRI) .
or prosecutions
. Hectares of land improved for )
Wellbeing and 1.890 0 1.890 0 1.890 Capex:1,25 Biodiversity Environment
biodiversity (Wales)Act
Opex: 35,37, 59
Well-being of
future generations
Water supplyinterruptions
Security 0.417 Nil Capex: 15 PPy P Legislation
Water quality compliance (CRI
Catchment 0.399 Nil Opex: 39,47 quality compliance (CR) WRMP process
Water quality complaints
management
Developer services Nil Capex:11,12 D-mex Regulatory
New Development 4.009 Properties at risk of low pressure enforcement
New Connections 1.353
Ancillary Length of river water quality improved
NEP - Eels 1.412 Nil Capex2,5,21 Inspiring our customers to use water
Taste colour odour 1.596 Opex36 wisely
Meter optants 0.780 Per Capita Consumption (PCC)
Water quality complaints
Total enhancement 20.287 20.600

(19.555 capex,
0.732 opex)




*(where costadjustments relate to interventions allocated to both base and enhancement)

Wholesale Wastewater enhancement expenditure overview

Enhancement included in plan Table WWS2 lines Performance commitment coverage

covered

Wider customer
protection
mechanism

Pollution inddents (Category 1-3)

Wastewater environmental 2.717 Capex:6,7,9, 10, 16, 18, i EA prosecutions
Treatment works compliance
programme 19 ) )
e  Satisfactorysludge use and disposal
Opex:51, 66 e Length of river water qualityimproved (km)
Firsttime sewerage 0.003 Capex:1 WaterIndustry Act
1991 enforcement
New development and growth 0.589 Capex: 25,26 ¢ Ir?te rnalsewerfloo'dln.g Regulatory
e Riskofsewerfloodinginastorm
enforcement
Total enhancement 3.309

(Capex 3.111,
Opex 0.198)

*(where costadjustments relate to interventions allocated to both base and enhancement)

Retail enhancement expenditure overview

Enhancement included in plan Table WWS2 lines Performance commitment coverage

covered

Wider customer
protection
mechanism

Welshlanguage scheme 0.302 n/a (retail) Compliance with Welsh Language standard

Welsh Language Act
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4.1.1 Security business case

Overview

What does this investment deliver?
This business caserelates to the security investment for Hafren Dyfrdwy (HD). The formation of HD followed

the purchaseof Dee Valley by Severn Trent PLC in February 2017.HD is the home of all the Welsh assets of

Severn Trent (ST) and Dee Valley, with all English assets remaining or movinginto ST. ST and HD have separate

water licences butboth arepart of Severn Trent Plc and therefore have the same security strategy and risk-

based approachinthe next AMP.

Business case Security

AMP7 enhancement Capex

£0.417m

AMP7 enhancement Opex

£0

Pricecontrol

Water Network plus

Sensitive performance commitment

Customers are protected through legislation which
we are required to adhere to

We'’ve challenged ourselves to be ambitious against Ofwat’s PR19 themes

Our challenges against Ofwat’s PR19 themes

Innovation

Innovationis vital, with new
technology rendering some
traditional physical security
protective measures less
effective. As anexample,
drones mean that fencing
canbe easilybreachedand
3D printing means that
previously securekeys can
be replicated. These
advances have been
reflected in forthcoming
legislation, the Protective
Security Guidance 2020
(PSG 2020) & Networks and
Information Systems
Directive (NIS). This makes a
step change in protection
imperative. Our focus will
be on detection and speed
of response, moving away
from the traditional
processes of intruder alarms
& reasonable prudent police
responses.Our research has
informed us of new
innovativesolutions in CCTV
verificationand remote
monitoring, which will

Resilience

Due to the nature of threat
againstour assets, we have
challenged our ability to be
resilientby:

Confirming which terrorism &
cyber risks weshould be
seeking to protect our
customers from.

Taking precautions that will
mitigate the risk
contamination from malicious
threat (terrorism)through
improved physical & cyber
security. This will also
minimisethe riskofalong
durationsupplyinterruption
(>24hrs).

Identifyingappropriate
resistance/redundancy
options or response/recovery
options within the cost
profile.Qurresistanceand
recovery options include
physicalhardening of our sites
and the installation of cyber
security precautions, together
with an operational control
and monitoring facility.

Affordability

We understand the
affordability
pressures our
customers faceand
have challenged
ourselves to drive
down the financial
impactof this
investment. The
affordability
challengehas been
refined following
refinement of costs
inthe wider context
of our overall plan.
We have used a risk-
based approachto
manage affordability
(inlinewith our cost
benefit assessment),
ataprioritised list of
sites that will be
phased over AMP7
and AMP8. Takinga
risk-based approach
reduces costs to
customers by around
25% compared to a
prescriptive

Great customer
service

We planto
maintaina great
level of customer
service by
protecting our
assets andaligning
with legislation.
Improvements to
security on our
sites mitigates
againsttheriskof
contaminationand
sabotage, protects
the securityand
resilience of our
customers’ water
supplyanddelivers
customer service.

(o]



HAFREN

DYFRDWY

ensure we meet the standards-based
legislative changerequired. approach.

This business case is supported by technical appendices

Annex 1 Understanding the implications of PSG (2020) & WUK Security Standards (2017)

Annex 2 Interpretation of annex 1 requirements

Need for investment

Our investment will deliver a step change to align with new legislation, providing our customers with improved
security andresilience of their water supply. Our programme is consistentwith our customers’ needs, reflects
emerging threats and responds to the new PSG 2020 and NIS legislation.

Our proposalsareunderpinned by three pieces of evidence that demonstrate the need for this investment:

We must comply with legislation

Since AMP4 Dee Valley have been investinginlinewith current SEMD advicenotes provided by Defra and
enforced by Welsh Government. However, in April 2020, the advicenotes will bereplaced by the new
legislation of PSG and Water UK Security Standards (WUKSS) and HD must be aligned with these.

The forthcoming legislation provides advice on the security risk-based approach for protection to required
levels of the followingsites:

° Category 3 Critical National Infrastructure;
° Category 2 National Infrastructure;and

° Category 1 National Infrastructure.

Defra/Welsh Government have provided early sight of PSG to water companies so we can make provisionin
our PR19 plans —this business caseis our responseto the requirements. These guidancedocuments reflect a
more risk-based approach to security design and implementation - as opposed to a more prescriptive
standards-based approach. This risk-based approach seeks to ensure investments are proportionate to the
actual riskandinvestment costs arekept to a minimum.

We have reviewed the impactof the new guidanceand drawn on expert advicefrom CPNI security advisors.
Our interpretation of the likely impact of the changes driven by PSG are set outin appendix1. The common
thread is the requirement for responseactions to be initiated within a maximum of ten minutes.

Inadditionto PSG 2020, we must planto respond to the requirements of the new EU directive on security of
NIS. The NIS specifically covers cyber and physical security of corporateand operational technology atdrinking
water sites. It has a directimpacton Instrumentation, Control and Automation (ICA) systems. Ourapproachto
ICA investment in water has been to balancerisks/resilienceandinvestment levels usinginternal and external
experts. Thus far, we have maintained our assets withinan acceptablerisk profileresultingin nosignificant
failures and no penetration of our core enterprise systems by unauthorised actors. However, the complexity
and frequency of the threats we now face has increased exponentiallyinrecentyears. Government (through
NCSC — the National Cyber Security Centre) has recognised this changeand responded by implementing NIS to
ensure this security riskis minimised.

Customers value/support this enhancement

Although our programme of work is driven by statute, and informed by latestintelligence, the outcomes it will
deliver are consistentwith our customers’ priority of ensuring we continue to providethem with a safe,
reliableand consistentservice.

severn dee
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Given our customers’ desirefor HD to align with legislation and ensurea continuous andreliablesupply of
water atanaffordablecostwe have responded by:

° Confirming which risks we should be seeking to protect our customers from (terrorismand cyber threat).

° Taking precautions that will mitigateas far as possibletherisk of contamination from malicious threat
(terrorism) through improved physicaland cyber security. This will also minimisetheriskof along
duration supplyinterruption (>24hrs).

° Identifyingappropriateresistanceor redundancy options or responseand recovery options within the
costprofile.Our resistanceand recovery options include physical hardening of our sites and the
installation of cyber security precautions together with anoperational control and monitoringfacility.

On the basis of customer research, and evidence of customers’ willingness to payin our costben efit
assessment, further action to improve security (as proposedin this case)is supported, notwithstanding the
statutory need underpinningthis proposal.

Current performance/investment is insufficient to deal with new legislation

Duringthe current AMP period Severn Trent PLC’'s fundamental risk-based review of security strategy took a
holistic approach to protective security. It considered each of the three elements: 1. Physical 2. Cyber 3.
Personnel and applied the principles of Deter, Detect, Delay, Mitigate and Respond as requiredin PSG 2020.
This approach will nowbe appliedto HD as partof AMP7 to ensure alignment with new legislation.

This costadjustment claimrelates specifically to the step change investment to achievethe maximum ten
minute responserequirement in PSG. Itwill alsoaddressthethreat from technology changes that render
traditional physical protection obsolete (specifically electronic keys) and maintain the physical and electronic
security at our Category 3 CNI site (this is new investment for HD as the sitewas previously partof ST).

With physical security deterrent and delay measures becoming less effective, much greater emphasis needs to
be placed on detection, mitigationandresponse, as detailedin PSG 2020. The key to achievea maximum ten

minute responseis to have the ability to effectively verify and assess anintrusion. The latestinnovation offers
a solutioninthe form of highresolution visual verification and electronic keys and this is coreto our proposal.

The proposed investment and expenditure is outlined in the tables below.

10
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Proposed solutions at Category 2 and 3 sites and timescales for implementation

Asset Issue Hazard Consequence Solution Priority Timescale
Cat. 2 Protection of Civil and Disruption of Ensure securityof DSRs and Risk-based Physical:
Reservoi  service operationalassets waterserviceto associated operational assets enhanceme AMP7 and
rs reservoirsand  vulnerable to customers; includingpumpingstationsis nt AMP8

associated attack contamination aligned with latest guidelines programme

operational of treated includingprotection of hatches, forCategory

assets Malicous damage water, leading use of visual verification and 2

including toinjuryorloss integrationofintruder sites/assets

pumping oflife detection systems (IDS) and

stations and access control atthe Alarm

hatches ReceivingCentre
Cat. 2 Protection of Sophisticated 3D Protectionto Keyaccess management Risk-based Physical:
Water high printingcan anyvulnerable through use of electronic keys enhanceme AMP7 &
assets consequence overcome high points and accesscontrol nt AMP8

waterassets securitykeys. becoming programme

through access  QOperational ineffective for Category

control assets vulnerable 2

toattackand sites/assets
theft

Cat. 3 Maintenance Civil and High Ensure physical & electronic Risk-based Physical:
(CNI) site  ofCNIsiteand operationalassets consequence security of operationalassets, maintenanc achieved

associatedcivil vulnerableto asset—large includingtreatment works, e in AMP6

and damageand numbers of riverintakesandraw water programme  Cyber:

operational technology customers; reservoirs are maintained and forCategory AMP7

assets becoming regulatory aligned with the latest 3site

including outdated enforcement; guidelinesthrough: physical

hatches disruption of hardening, electronic

waterservice to
customers;
contamination
of treated
water

detection, vehicleand
pedestrianaccess
management, key access
managementand control,
perimeter security, visual
verificationandintegration of
IDS andaccess control atthe
Alarm Receiving Centre

Whilethe same legislation and standards also applyto Category 1 sites,inorder to ensure our proposals

remain affordableand consistent with customer expectations —we proposeto prioritiseour highestrisk

Category 2 sites in AMP7 and any further sites will berisk-assessed in AMP8. In reducingthe security

programme based on riskand affordability, assumptions and decisions have been made which retain a number

of risks. Hafren Dyfrdwy business plan expenditure has been identified for the followingareas:

Summary of planned expenditure for AMP7

Description Number of sites prioritised Total (Em)
(based on risk assessment)
Cat 2 servicereservoirs 4 0.190
Cat 2 reservoirs 5 0.015
Cat 2 water asset 2 0.099
Cat 3 CNI asset 1 0.100
Chemicals storage 4 0.012
Total 0.417
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Best option for customers

Our customers trust us to be managingour assets now andinthe future, in order to provide them with a safe
andreliablewater supply. We have considered a range of options at programme level to ensure we scaleour
proposal appropriately —including phasingand levels of risk —and challenged scopeand costs atthe project
level to drivebest valuefor customers.

Options considered

Our assessmentconsidered the costs of different approaches to compliance(standards -based compared to
risk-based) and implementation. These were compared to the resultantbenefit of avoidinginterruptions ofa
range of potential durations (three, seven and 30 days).

Interventions reviewed (pre affordability)

Option Standard Assets Phasing

1 Standards based All Category 1 and 2 sites AMP7

2 AMP7 — Category 2
Standards based Prioritised Category 1 and 2 sites gory

AMP8 —Category 1

Risk based All Category 1 and 2 AMP7

4 AMP7 —Category 2
Risk based Prioritised Category 1 and 2 gory

AMP8 —Category 1

Pre affordability, based on cost benefit calculations completed for Severn Trent for ananalogous setof
interventions, we consider the best approachis option 4. However, followingaffordability discussions, we have
carried out a further prioritisation of the interventions at cat 2 assets to be completed in AMP7, based on an
assessmentof risk faced.

Robustness of costs and demonstrating efficiency

Our principal focus in this submission has been to develop a detailed business caseto support the need to
protect our customers. However, to give Ofwat as much transparency as early as possible, we’'ve challenged
ourselves to bring down the costs ofindividual solutions. While we have worked to reduce the overall costs of
our proposalsbytakingarisk-based approach, we have continued to refine our caseby:

° carryingoutfurther detailed cost-benchmarking;

° continuingto explore Ofwat’s approach to cost modelling;

° further testing assumptions, sensitivities and cost benefit assessments;
° testing affordability in the context of our overall plan;and

° undertaking more assuranceand challenge (including from our CCG), before final Board review.

Costs in this case are based on updated cost curves
We have used two approaches togenerate central estimates.

1. Standard schemes and assetmodel solutions:Coreto this process arethe unitcost curves, which are based
on the outturn project costs and programme level average unit costs of the current programme. This provides

consistency between AMP6 costs, our cost adjustment proposalsand AMP7 delivery. This process is well
established;ithas been used consistently for over a decade and has been previously reviewed a nd/or assured
by Atkins, EC Harris and Efficio.Inaddition, earlier this year, the costcurves used for our costadjustment
claims were validated and benchmarked with proprietary costinformation by Jacobs.

2. Bespoke costestimates: used when costcurves/equipment lists arenotavailablefor certain assets or
solutions (for example, solutions using newinnovative technology). Directcosts are estimated using
frameworks, standard rates or bottom up estimates provided by our engineering teams and supplychain
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partners. Where sub-contractactivities havebeen required we have, where possible, soughtthree prices to
ensure competitiveness.

For operational costs, we collectthe actual costdata from our or other industry availablerecords and
challengethe costs based on the expected benefits from our improvement programmes. Future market trends
for material expenditure are also considered to providea future proofview on costs.

We have commissioned a further external benchmarking exercise by a third party to validateifthe costs
includedin this caseremain competitive both insideand, where possible, outside our sector. We will further
refine the costs set out inthis case, where appropriate,inadvanceof final submission.

Protecting customers

The risk-based approach of the PSG 2020 places the onus on water undertakers to understand the nature,
likelihood and potential impactof external threats in order to protect our customers. Whilethe threat level
determined for the water sector is currently ‘low’ as there have been no terroristincidents inthe UK, changes
in both the national threatlevel and the nature of those threats mean we cannot be complacent. Intelligence
informs us that threat actors now existwith both the intent and capabilitytoattackour assets. Inaddition,
cyber related attacks on energy and water infrastructureareincreasingly occurringglobally and we must plan
for “when” not “if”. Our position as a water and waste company owning significantnationalinfrastructure,
thatis directly related to the health of our customers, means that we must upgrade protection against
emerging threats.

Welsh Government have advised us that they will check alignmentwith PSG 2020 and alsoimpose penalties
and fines for lapses of, or insufficient, security.In order to confirmto Welsh Government that the required
activities will have been undertaken we will be required to undertake anannual auditbyanindependent
certified auditor, approved by the Secretary of State. We consider thatthis affords customers with protection
againstnon-delivery.

13
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Annex 1: Interpretation of changes in obligation driven by
Protective Security Guidance (2020)

SEMD Advice Note
(2016)

AN/3 and 4 - Critical
National Infrastructure
(CNI) Sites

PSG (2020) - Material Differences from SEMD Advice Notes

Holistic security (physical, cyber & people security)is required at all CNI sites.
Accountability forinterpreting the threat and designinga response placed with
the water company.

Requirement to consider paceand speed of responseto changesinthe threat
level / responselevel.

Response to alarms requiredinless thanten minutes.

AN/3A - National
Infrastructure (NI) Sites

Holistic security (physical, cyber & people security)is required on NI sites.

Requirement to consider paceandspeed of responseto changes inthe threat
level / responselevel.

AN/7 and 7a - Storage of
toxic gases and chemical
dosing

Now alsoapplies to NI sites.
Site alarms mustbe treated as real with a responseinless thanten minutes.

AN/8 and 8a - Service
reservoir protection

Existingaudio protection not suitablefor timely alarmverification.

AN/10 - Security of
alarmreceiving centres
(ARC)

Requirement to followadvicefrom CPNI on any changes to current standards
installed atthe alarmreceiving centre.

AN/12 The Protection of
Boreholes

Borehole alarms haveto go to alarmreceiving centre (response required inless
than ten minutes).

Annex 2: Interpretation of annex 1 requirements

CNl sites

Cat 2 DSR

Cat 2 — All Water Sites (incl.
BHs/DSRs)

Standard CPNI intelligenceledadvice ~ WUK SS guidance+ WUK SS guidance+
+ Mandatory PSG mandatory PSG mandatory PSG
Approach Risk Based Approach and Risk Based Approach Risk Based Approach
CPNI and CTSAs
engagement
Assurer CPNI, DWI, Internal + SEMD Internal + DWI, SEMD Internal + SEMD Appointed
Appointed Assurer Appointed Assurer Assurer
Enhancement Maintenance of all physical e New power and Improved access control
required and electronic security telecoms infrastructure through use of electronic

to enableimmediate
visual verification

e Linkto ARC
e |mproved access
control

keys
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4.1.2 Catchment management business case

Overview

What does this investment deliver?

In AMP7 we are proposingto deepen our current catchment management programme. The key components
includedinthis planare:

° Contribution to the Middle Dee partnership with United Utilities, Severn Trent on the basis of our
respective abstraction licencevolumes;

° a 50% capital grantscheme, administered by a new catchment scientist, to help farmers and landowner
investin structures to improve water quality, quantity and biodiversity;

° a pro-active maintenance programme for leats and other infrastructureto improve capture rate of
inflows;and

° investigationand mitigation ofalgal blooms and manganeseissues.
We investigated and eliminated the capital investment intensive alternatives on grounds of cost.

The combined cost of our catchment management planis setoutinthe table below. Approximately two thirds
of the costs relate to the employment of a catchment scientistand catchment advisor and one third for farmer
grants.

Business case Catchment Management

AMP7 enhancement Capex £0
£0.182m Water quality raw water deterioration (WS2 line 52)
£0.217m Water quality tasteand odour (WS2 line44)
AMP7 enhancement Opex £0.399m* Total
£0.050m Grants for biodiversity
(inbiodiversity and wellbeing case)
Pricecontrol Water resources
Drinking water quality complaints
Water supplyinterruptions

Sensitive performance commitment

*of which £175,000 contribution to the Middle Dee catchment partnership

What is driving the need for this enhancement investment?

In AMP6 Dee Valley Water initiated a catchment management strategy on the middle Dee catchment in
partnership with United Utilities and the Welsh Dee Trust. This scheme aims to tacklerising pesticidelevelsin
the river at source by working collaboratively with other land users and stakeholders inthe catchment. Itis an
innovative, lower costalternativeto conventional capitalintensivetreatment options.

The catchment approach has been partially successful in controlling pesticidesand we need to continue this
work and alsoaddress emergingissues such as algal blooms atsome of our upland reservoirs, thatcausetaste
and odour issues and restrictthe volume of water available. This enhancement business casesets out the need
and efficient costs required to expand our catchment management programme inorder to meet water quality
standards and ensurea resilientwater supply. Costs for the Middle Dee Partnershipareshared with United
Utilities and Severn Trent proportionally on the basis of abstraction volumes.

An expectation to explore innovative approaches

All of our water treatment works are designed to address the challenges of the raw water from the various
sources, to ensure a consistentwholesome supply. We use a Water Safety Planapproach to proactively

15
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address risks and where unacceptablerisks areidentified, we agree legal programmes of work with the
Drinking Water Inspectorate (DWI) to resolve them.

Intheir Water Strategy for Wales, publishedin 2015, Welsh Government set out an expectation that we will
explore innovativeapproaches to maintainingresilience of supply which will reduce overall costs. We consider
catchment based approaches as a key means of delivering this goal.

Catchment management can help deliver our primary duties by helpingto providea wholesome, sufficientand
economic supply of drinking water to our customers:

° Good to Drink: We must ensure that the water we provide meets the standards setout by the EU
Drinking Water Directive, ensure the necessary protection is in placeto prevent longterm deterioration
inwater qualityand manage immediate risks such as contamination.In particular, we must consider how
we will supportthe objectives for any drinking water protected areas withinour supplyarea.

e  Always On: we must ensure that our water resources aresufficiently resilientto climatechange,
increases to population and the needs of the environment. The Water Resource Management Plan
(WRMP) sets out how we will do this.Catchment management canplaya partinusingthe natural
environment to store more water.

Whilstthe primary objective of catchment management is to protect and improve water quality,and to
increasethe amount of water stored inthe catchment. However, we also havethe opportunityto improve
biodiversity at marginal cost by extending the scope of the natural features used to protect the qualityand
resilienceofsupplies.

Building on our AMP6 Programme

Water quality samplingandrisk assessments on the river Dee have identified risinglevels of pesticides, MCPA
(2-methyl-4-chlorophenoxyacetic acid) and Metaldehyde. This has potential to impacton our treatment works
at Llwyn Onn, and those at Boughton (owned by Severn Trent) and Huntington (owned by United Utilities).

Inresponse, a catchment management programme in partnership with United Utilities and the Welsh Dee
Trust was instigated to reduce the usage of the pesticides bylocal landowners and avoid the installation of
costly removal treatment at all affected works. The initiative has been runningsince November 2015 with the
supportof the DWI.

The programme funds two Catchment Advisors to cover the Middle Dee and the Upper Dee. Initially their key
rolewas to engage with landowners, farmers and local pesticidesuppliers with the aim of reducing the use of
Metaldehyde and other problematic pesticides in the catchment. They have managed and promoted a number
of initiatives to meet this aim. Workingalongside partner organisations,in 2016 alone, the catchment
programme has achieved the followingoutcomes:

° 34 farmhealth checks with eight grants for farm improvement works;

° 100 farmvisits of which 67 led to water management plans includingsoil testingand nutrient
management plans,and 35 had potential grant opportunities;

° 85 sites were treated usingthe Weed Wiper hirescheme, 25 sprayers had MOTs funded and seven
farmers received training;and

° four farms receiving subsidised slug pellets and 26 others took partina pesticideamnesty, resultingin
the consignment of 1833kg of pesticides.

The need for an expanded programme

Catchment management to reduce pesticides and diffuse pollution from agriculture

We have extensive pesticide monitoring data from across the Dee Catchment that shows the partial success of
our current approachandenables us to better target our activities to higherriskareas. Weneed to continue
with the existing engagement activities and deepen our approachto include more proactiveinterventions to
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continue to manage the riskwhichis seen as seasonal spikes when heavy rainfall coincides with recent
sprayingon certain crops.The map and chartbelow shows a pesticidespikestill presenta riskto our
treatment works on the river Dee.

Metaldehyde spike in the Worthenbury sub-catchment

Worthenbury Brook showing seasonal
Metaldehyde spike
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Map showing river Dee sub-catchments and our Bangor on Dee abstraction point

.Denbigh

* Hafren Dyfrdwy abstraction point

While our mainfocus needs to continueto be on reducingdiffuse pollutionriskfromagriculturalland, there
are other commercial users who have the potential to contribute to pesticides levels in water courses and we
intend to increase engagement with these groups in AMP7. These includelocal authorities, golf courses, and
caravansites as well as industrial units, in particularthe Wrexham Industrial Estate. Whilsttherisk of pesticide
and other sources of contamination to our groundwater sources is low we have considered how we could best
use catchment management resources across Hafren Dyfrdwy to provide further protection.

Catchment management to address taste and colour issues at impounding reservoirs

We experience high manganese levels (driving discolouration issues)and algal blooms (drivingtasteissues) at
some of ourimpounding reservoirs in the upper Dee catchment. These spikes areshown in the charts below.
Increased levels of ‘colour’ (an indicator of Manganese) make the water more expensive to treat, impact the
taste of the water and increasethe risk of discolouration.
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Trends in Colour and algal blooms at our impounding reservoirs

Colour levels in HD Imp Reservoirs (2016/17)
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The processes installed atour water treatment works mean that we cannotuse sources ifalgal blooms are
significant. Our currentsolutionis therefore to reduce abstraction fromthese reservoirs when issues arise.
Whilstthis option avoids therisk ofincreased water quality complaints,itrestricts our flexibility and makes our
raw water system less resilient. This is especially true when these issues arein the summer months should use
these reservoir sources to supplement our river abstractions thatmay be under low flow restrictions.

We areconfident that there are viablesolutionsavailableatcatchment level to remove the taste and colour
issues. Wetherefore intend to investigatethe cause of the increasing manganeselevels and algal blooms, and
address theissues atsource.
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Catchment Management to increase water resource yield and resilience

We analysed the deployableoutput from our reservoir catchments inthe draft Water Resources Management
Plan.A comparison between historicalinflow data against modelled output revealed that there was potentially
a much greater inflow of water into our reservoir catchments than we are currently capturing. Improving
inflowinto the reservoirs through catchment management interventions would mean that these lower cost,
gravity sources would be availableto us for longer in normal years and be more sustainableduringdry
weather.

Comparison of low flow 2000 data (LF2K) and original Dee Valley inflow data

Reservoir LF2K mean flow Reservoir Group Yield (Ml/d) — based
(MI/d) on 1927-2015 flow
data
[REDACTED] 2.33 [REDACTED] 0.59
[REDACTED] 11.75
[REDACTED] 1.24
[REDACTED] 0.52
[REDACTED] 6.91
[REDACTED] 2.1
[REDACTED] 0.26
[REDACTED] 9.59 [REDACTED] 3.72

Whilewe are not forecastinga supply demand deficit, there is a great deal of uncertainty over climatechange
that could resultin more severe droughts inthe future. In addition, our current climate change modelling does
not factorin possibleimpacts on water qualityinthe future which could also affectthe resilience of our water
resources.

Catchment Management to in to improve biodiversity

Section 6 of the Environment (Wales) Act 2016 introduces a duty on Hafren Dyfrdwy to “maintain and enhance
biodiversity in the exercise of functions and in so doing promote the resilience of ecosystems.” Given that
catchment management falls within the ‘exercise of our functions’ we have considered how we may, at
marginal cost,alsoimprovebiodiversity. We propose therefore to additional grants sothatprojectsinfarm
infrastructureto protect water quality and quantity could be ‘tweaked’ to also enhancebiodiversity.
Investment in ‘natural features’ couldinclude extended riparian margins, grassswales, enhanced ditch
wetlands and sediment ponds.

Best option for customers

Our on-going AMP6 programmes have demonstrated that significantbenefits areaccrued from delivering
catchment solutions relativeto havingto implement costly treatment solutions. Weare confident that our
expanded programme will protect these savings atthe same time as delivering wider water quality, resilience
and environmental benefits.

Consideringthe implementation of catchment management interventions to manage our taste, colourand
risks atimpoundingreservoirs, we anticipatethatthis will notonlyreduce treatments costs, but also giveus
access tothese sources throughout the year. This will provideadditional resiliencein our water resources.

Inour willingnessto payresearch, we asked respondents to state their top three improvements, prompted by
the listof serviceattributes provided. In both Mid Wales and North Wales improvements inthe taste and smell
of tap water were the most prioritised improvement.
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4.1.3 Developer services business case

Overview

What does this investment deliver?

This business cases sets outgross expenditure driven by the connection of new customers to our network ina
way that maintains the level of servicethat we deliver. It accounts for costs incurred both on site (connecting
new properties) and off site (reinforcing our wider infrastructure).

Business case Developer services

(all gross expenditurerelating the new connections,
onsitecosts,and infrastructure reinforcement)

AMP7 enhancement Capex £5.362m WS2 lines 11and 12
AMP7 enhancement Opex f0

Price control Water network plus
Performance commitment D-mex

What is driving the need for this enhancement investment?

We have a duty under the Water Industry Act 1991 (s37)and our water supply licenceto ensure that our raw
water resources, treatment processes and distribution network are capable of meeting the demand for water.
As partof dischargingthis duty we need to ensure that we can provide a connection pointfor new properties,
that there is sufficient water to supply these properties and that there is no detriment caused to existing
connected properties as a result.

The investment that we make indoingthisis broadlysplitinto two areas:

° The on-site work of laying new water mains and providinga connection to the existing network (that may
involvethe requisition of a new connection main)as well as any costincurred in adopting new mains that
have been built.

° The off-site work to reinforcethe existing network to ensure there is sufficientsupply to cope with the
increased demand.

This is anenhancement investment becauseitis creatingnew assets, or assets with additional capacity that
lead to us being ableto serve additional customers.

We arelegallyrequiredto investinthe on-site works to connect the new development to our existing
network.

There is some degree of optionality around how and when we reinforce our network to ensure new customers
canbe supplied withoutdetriment to existing customers. However, not investingin network reinforcement
would resultin deteriorating supplyinterruption and low pressure performance due to demand exceeding
supply constraints. Supplyinterruptionsandlow pressureareboth a high priority for our customers and
stakeholders with preferences for improvement. Any deterioration would be unacceptableto them.

How have we made sure that we are delivering the best option for
customers?

The need for the investment is statutory but we do have options around how, where and when we provide
connections and additional capacity. We have worked with developers and local councils to understand their
local plansand obtain thebest availableinformation. However, there is stillan element of uncertaintyin this
as development is frequently driven by macro-economic factors and Government policy. The forecasts used
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for our new development and network reinforcement investment are consistentwith those used inour long
term Water Resource Management Plan (WRMP).

We engage with developers atanearlystageinthe planningprocess todiscusssitelayoutand possible
connection points such that the impacton our existing network is minimised where possible. We also consider
arange of options - wider system interventions options as well as local options —and phase with capital
maintenance requirements withinthe area.For example we may be ableto deal with existinglow pressure
issues atthe same time as cateringfor the new development or there may be additional resiliencethat we can
addinto our system as partof the solution.

How have we demonstrated that the costs are robust and efficient?
Total costs of £5.3 millionaresplitas follows:

° £1.3 million for network infrastructurereinforcements (App28 line 6)

° £1.3 million for new connections (WS2, line12)

° £2.7 million for requisitions (WS2,line11 less App28line6)

These costs arebased on current runrates adjusted for forecastvolumes. The majority of costs for developer
services arecontestable, meaning that we are competing for work with ‘Self-lay Providers’ (SLPs). Therefore
our work is competitively priced and in line with market rates. We have benchmarked our costs and this has
shown that we are one of the bestinthe industryinthis area.

Our approachtocost efficiencyis described in appendix 5 —Efficient Costs.

How are customers protected?

Regulatory mechanisms

We have statutory duties under the Water Industry Act to allow connections to our network and to ensure our
water supplysystemis ableto accommodate new developments. Inthe event of non-compliance,
enforcement action will betriggered.

For the non-contestable work (of which the infrastructurerenewals is the major part), we can demonstrate
that our costs areefficient, and as set out above, we proactively work with developers and local authorities to
try and ensure these costs areminimised.

Performance commitments

D-Mex — underperformance penalties apply.
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4.1.4 Ancillary water service business case

Overview

What does this investment deliver?
This business cases sets outaddition enhancement expenditureincludedinour planrelatingto:
° deliveringnew obligationsas setout inthe Eels regulations (andincludedinthe water NEP);

° capital interventions to improve the taste, colour and odour of the water we deliver; and

° installation of revenue meters in properties where customers request one.

Business case Ancillary water enhancement expenditure
(Eels regulations, Taste colour and odour, Meter
optants)

AMP7 enhancement Capex £3.760m WS2 lines 2,5 and 21

AMP7 enhancement Opex £0.028m WS2 line 41

Price control £1.412m Water Resources

£2.376m Water network plus

Sensitive performance commitment Inspiring our customers to use water wisely

Per Capita Consumption (PCC)
Water quality complaints

What is driving the need for this enhancement investment?

Eels screen

We arerequired to install a screen atthe Bangor on Dee Intake and undertake a series of fish passage
investigations. These have been specified inthe NEP programme inresponse to our obligations under the Eels
regulations, as a resultofinvestigations during AMP6.

Enhancing taste, colourand odour performance

Our customers expect us to deliver a good quality and consistent productevery time they open the tap.
Changes inappearanceandtaste due to our treatment processes, different sources of water or movements
around our network canall causecustomer dissatisfaction. Weare proposingto enhance the level of service
we provide to customers. We areconfident that this enhancement is supported by customers and is
demonstrated by cost benefit analysis.

Driven by our customer engagement, we have developed a challenging performance commitment to reduce
the number of drinking water quality complaints through AMP7 by more than 35%. Our research showed that
reducingtaste and odour complaints were considered a high priority in both north and mid Wales (with
improvements to appearance complaints of medium priority). 76% of households and 88% of non-household
customers found the proposed targets acceptable. The proposed level of improvement was considered
excellent and stretching. Customers also placed a high priority on goingabove and beyond the performance
commitment level inthe context of ODIs.

Meter optants

We arerequired to provide a meter to any customer that requests one as partof our Water I ndustry Act
duties. The expenditure includedinthe planrelates to a forecast number of optants shown intable WS3. This
isinlinewith our current volumes.
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How have we made sure that we are delivering the best option for
customers?

Eels screen

To satisfytheobligationtoinstallan eel screen that has been placed upon us, we have engineered and costed
the necessarysolution.Weare proposingto installa Hydrolox band screen on the existingintakestructure.
The band screen has been designed for a maximum flow of 52.4ML/day (0.61m3/s), inline with the capacity of
the intake.

Enhancing taste, colourand odour performance

Our journeyto enhance taste, colour and odour performance has already seensignificantprogress being made
during AMP6. The improvement has been driven by our strategy of upgradingtreatment works to stop
discolouration potential entering our network and then systematically cleaning the water mains. We have
maintained our enhanced level of mains cleaningand completed around 500km of mains flushing duringthis
AMP.

Making further improvements inlinewith customer expectations across AMP7 will requirelonger-term
investment and optimisation based on what we have learned to date. We are proposinga suiteof activities
comprising:

° extending the mains cleaning programme;

° application of portableairvalves;

° tacklingillegal standpipeuse;

° proactivecommunication with customers to pre warn them if we think there might be anissue;
° upgradingandimproving controls attroublesome pumping stations;

° replacement of unlined castiron mains —targeting hotspot areas based on samplingdata;and

° “predict and prevent” roll outfollowingthe innovation trials we have undertaken on real -time network
modelling of events for mitigation and proactive messaging.

We have tested the cost benefit of our proposed programme of interventions using the willingnessto pay to
reduce the number of complaints as setoutin our performance commitment. This analysis showed that the
programme is costbeneficial with a net present value of intervention of approaching £2 million (NPV benefits
— NPV costs)and a cost benefit ratio of more than 1.7.

We will also beexploringthe ways in whichtaste, colour and odour issues can beresolved at source. This will
involvea collaborativeresearch projectto investigate the role of catchment management inreducingtaste
and odour issues.Such improvements will lead to gradual incremental improvements rather than an
immediate step change. Our catchment management proposals aresetoutina separateenhancement
business case(4.2.2).

Meter optants

Inrespondingto customers that request a meter, we seek to locate andinstall meters ina way that maximises
supply demand benefit (through the identification of supply pipeleakage) and meter readingefficiencyand
facilitates longterm ease of maintenance. Meters arepreferably installed externally atthe boundary where
practical (or enabled sothat they canberead remotely).

How have we demonstrated that the costs are robust and efficient?

Our company wide approachto cost efficiencyis described inappendix 5 —Efficient costs. The basis of costs for
each component is discussed brieflyinturn.
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Eels screen

The estimate for the eels screen is derived from anindependent bottom up quotation to the required
intervention. This used rates from the SPON'’s Civil engineering & Highway Works Price Book and specialist
budget quotations for the screen, mechanical and electrical components. Additional add on costs were then
estimated usingspecific multipliers of the construction costs.

Enhancing taste colour and odour performance

Our programme intervention costs take accountof the unit costs delivered during our current programme.
These have then been scaledto deliver an optimum level of benefit. We have alsoincluded bottom up costs
for airvalvemaintenancethatis notinthe historic baseline.

Meter optants

To ensure that we are usingan efficient meter installation cost, we have benchmarked againstthe efficient
unitrate that was used during PR14. The costs in this plan costalign with this rate.

How are customers protected?

Regulatory Mechanisms

Regarding eels and metering expenditure, customers are protected by the regulatory enforcement of
obligations placed upon us by legislation.

Performance Commitments

Regarding our taste, colour and odour capital programme, customers are protected by the challenging water
quality complaints performance commitment that we have set.

Other enhancements where costs are included in the base service
(not included in WS2)

Delivering a step change in leakage without the need for additional enhancement
expenditure

Despite this business planincluding an extremely challenging performance commitment to reduce leakage by
15%, we have committed to deliveringthis step change in performance without any additional enhancement
expenditure.

The performance commitment proposedis stretchingand significantly beyond the sustainable economic level
of leakage. All of the Hafren Dyfrdwy water resources zones are projected to remaininsupply demand surplus
over the current water resources planninghorizon. Furthermore, current performance compares well relative
to the rest of the industry when analysed on both per km and per property basis.This is illustrated by the
2017/18 leakage performance inthe graph below.
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Comparative leakage performance (2017/18 shadow reporting data, TMS removed as an outlier)
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Given the favourablesupply demand position and leakage performance, we did not consideritappropriateto
mirror Ofwat’s expectation of a 15% leakage reductionin our draft Water Resources Management Plan
(WRMP) butinstead proposed a performance commitment to reduce leakageby 7.5% in AMP7 and 15% by the
end of AMPS.

The acceptability of this level of performance was tested with our customers. In our PC and ODI research we
found that 71% of household customers, and 69% of non-household customers, found our proposed target
acceptable. Our Willingnessto Pay research indicated that whilstreducing leakage was a priority for
improvement for household customers there was limited willingness to pay for leakagereduction. Some
customers inour qualitativeresearch discussions suggested that the target level may still betoo high
irrespective of our good comparative performance.

Ofwat and NRW fed back on our draft WRMP that we should reconsider whether ourinitial target was
stretchingenough. Consequently we have listened carefully to stakeholders, customers and policy makers and
haveincluded a 15% reduction inleakagein AMP7 without proposingan enhancement in required totex.

We consider thatthisis anincrediblystretchingtargetgiven our relatively lowlevels of leakage compared to
the rest of the industry and that this is additional activity thatis not required to meet the supply demand
balance. We have calculated that the attainment and maintenance of a 15% reduction in leakage performance
usingour existing technology and process is likely to costa minimum of £0.1m in additional opexeachyear
(based on our leakage costcurves). We will strive to optimise existinginvestment we are making in telemetry
andinstrumentation during AMP6 to deliver greater benefits than currently envisaged. We will also need to do
more to integrate leakage into our business as usual activities. This should provide some opportunities for
more efficient deployment of our leakage programmes.
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4.1.5 Wastewater environmental programme business case

Overview

What does this investment deliver?

We arecommitted to environmental leadership and embrace the new approachto the sustainable
management of natural resources in Wales. This business casesets out the statutory obligationscontainedin
the National Environment Programme (NEP) issued by Natural Resources Wales and the activity and
investment we will make to meet these statutory duties.

Inthe Maysubmissionweincluded this as a potential costadjustment claim, butinresponseto Ofwat
information note IN18/11 we are no longerincludingitas a costadjustment claim.Instead this information
provides the supporting evidence to demonstrate that we have proactively engaged with NRW to understand
our contribution to safeguardingand enhancingthe environment in our region and then identified the most
costeffective way of meeting those obligations.

The measures contained within this business case form partof our Thriving Environment outcome. This
business caseis specific to measures contained within NEP3, the third version of the NEP, asissued by NRW in
March 2018. NEP3 sets out a formal list of obligationsthatwill deliver environmental enhancements required
of us under various pieces of legislation.

Business case Wastewater environmental programme

AMP7 enhancement Capex £2.519m WWS2 lines 6,7,9,10, 16,18 and 19
AMP7 enhancement Opex £0.198m WWS2 lines 51 and 66
Pricecontrol Wastewater network plus

Pollutionincidents

Sensitive performance commitment .
Treatment works compliance

Customer support and affordability

Our proposalsaresupported by multiple customer engagement insights.Ourresearchreveals a deep
connection between customers and their local environment and a beliefthat we should protect and improve it
wherever we can.Our customers, particularlyin Mid Wales, liveinrural areasand havea high appreciation for
the natural environment in which they resideand with which they interacton a daily basis. They are not
concerned about differentiating between meeting legal requirements and taking further action. They are
concerned, however, that the affordability consequences should be managed.

As costbeneficial Water Framework Directiveimprovement measures are a legislativerequirement, we have
assessedthe costbenefit of our Water Framework Directiveimprovement projects usingthe National Water
Environment Benefit Survey (NWEBS) values.These were generated by the Environment Agency for River
Basin Management Plancycle2 and used to underpin AMP6 WFD NEP5 improvement obligations. Specifically,
we used the low range figure forimproving rivers from moderate to good status inthe Severn Uplands
catchment area, which encompasses Mid Wales. This benefit figureis £12,200 per km, per year. We have
confirmed that WFD improvement projects contained in Natural Resources Wales’ NEP3 spreadsheet arecost
beneficial atthis benefit rate.

We have been unableto generate a meaningful benefit figure from our own customer research. Whilst
customers did express a willingnessto pay for environmental improvements, the very small customer base
means thatindividual willingnessto pay does not translateinto a benefit valuation sufficientto render our
Water Framework Directive schemes cost beneficial.

Affordability has been a key considerationinformingour proposals. Whilethereis little choice over
investment to meet statutory obligations, weare seeking to strikethe right balancebetween risk,actionand
affordability acrossall proposed investment.
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Underpinned by legislation

Whilstthere is customer supportfor improvements, the proposals inthis businesscasealsosupportthe Welsh
Government’s vision for Wales’ water environment and are underpinned by statute.

° Urban Wastewater Treatment Directive 1991 (Urban Waste Water Treatment (England and Wales)
Regulations 1994) (UWWTD). Protecting our environment from potentially detrimental wastewater
discharges by designating sensitive waterbodies and controlling discharges from storm sewage overflows.
To ensure compliancewith this legislation, we arerequired to monitor overflow performance and submit
datato NRW.

° Water Framework Directive 2000 (Water Framework Regulations 2003). The legislative framework to
ensure no deterioration to rivers and the objective of achieving good ecological statusinallrivers where
itis technicallyfeasibleand affordable.

° Environment (Wales) Act 2016. A duty on publicauthorities to seek to maintainand enhance
biodiversityandinso doing promote the resilience of ecosystems. This replaces the biodiversity dutyin
the Natural Environment and Rural Communities Act 2006 (known as the NERC Act) in Wales.

e  Wildlife and Countryside Act (1981) + EU Regulation (1141/2014) on invasive alien (non-native) species.
The Wildlifeand Countryside Act is the primary piece of legislation thatsets out duties to control and
eradicateinvasivenon-nativespecies (INNS). This is supplemented by an EU regulation on INNS.

Where proposed improvements aresubjectto a final confirmation through the NEP process (thatis, those
measures classed as ‘amber’ status by NRW), we have ensured customers are protected from the riskofnon-
delivery usinga performance commitment measure based on length of river improved (reference performance
commitment C1 for WFD and UWWTD work).

Table showing how customers are protected by a combination of statute and performance commitments

Statute Requirements Timing Customers protected by:
CSO investigations Mandatory AMP7 Investigations only
N Statutory enforcement
FFT/DWF monitoring Mandatory AMP7 “utery
UWWTD action
Statutory enforcement
Improvement Mandatory AMP7 .
action
Improvement — good Mandatory (if some WFD performance
WED ecc?lo ical statuf cost benef\i/cial) discretion commpitment
& until 2027
Environment Biodiversity investigation Statutory enforcement
v I .IV v . 'gatt Mandatory AMP7 .u v
(Wales)Act andimplementation action
Investigationand Statutory enforcement
INNS . . Mandatory AMP7 .
implementation action

We'’ve driven down scope and cost

To achievesavings for our customers, we have worked collaboratively with NRW to develop the NEP. Where
appropriate, we have challenged their evidence of the need to intervene. Where we accept the evidence of a
need to act, we have then challenged ourselves on how to minimisethe investment needed to deliver NRW’s
requirements.

Achieving multiple benefits for our customers and communities

Our proposed investment will deliver the following benefits for customers and the environment:

° improved condition of 21.9 km of rivers in Wales;
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° investigateand, where costbeneficial,improvebiodiversity;and

° measures to control invasive non-native species where our investigations indicatetheir presence.

Summary of proposed benefits

Benefit Measure

Kilometres of river improved 21.9 km
Sewage works treating increased flow (storm spill reduction) 2 no.
Sewage works with additional storm storage capacity (stormspill reduction) 2 no.

The Water Industry National Environment Programme

All of our quality obligationsarecontained within the NEP3 spreadsheet issued by Natural Resources Wales in
March 2018. There are no obligations pertainingto Hafren Dyfrdwy inthe WINEP3 spreadsheet issued by the
Environment Agency.

There is one obligation contained within NRW’s NEP3 that has been included atthe request of the
Environment Agency. This relates to a proposed new Urban Wastewater Treatment Directivesensitivearea
designationin England. The dischargefromWelshpool STW has been determined to meet UWWTD criteria for
inclusioninthis newEnglish designation. Whilstthe obligationisplaced upon a Hafren Dyfrdwy sewage works,
the outcome from the improvement is entirelyrelated to an issueonthe English side of the border. As such,
the cost of the improvement work has been included within Severn Trent’s business plan. As this is an ‘Amber’
status, uncertain obligation, this schemeis also covered by Severn Trent’s customer protection mechanism.
There is no costexposure for customers of Hafren Dyfrdwy.

Confirmation of delivery of all obligations contained within NEP3 will come from NRW. Where the obligation
requires a change to a discharge permit, we will takethe implementation date on the new permit as being the
obligation delivery date. For obligations notrequiringa permit revision, delivery will need to be confirmed by
NRW through the NEP delivery tracker process.

Supporting technical annexes

Inaddition to this business casefurther supportinginformation willis providedin thefollowingannex:

m Context of the statutory obligations

What is driving the need for this enhancement investment?

This business caseis underpinned by statutory drivers that have been put in placeto improve the environment
by improvingthe quality of all discharges backinto the rivers. During AMP6 we have carried outinvestigations
required under the current NEP5 to understandthe impactwe arehavingon the environment. These
investigations formthe basis of the requirements set out inthis caseand NEP3, which was publishedin March
2018.We arerequired to make provisionsinour planforinvestment required to meet obligationscontained
within NEP3, although elements of this will notreceive final confirmati on until 2021 (in line with the RBMP3
ministerial sign-off). Werecognisethis creates uncertainty for our customers and so we have included a
customer protection mechanism.

Meeting our statutory obligations

Our proposed programme is underpinned by a number of statutory drivers. While meeting the requirements
of legislationis mandatory, the improvements required by the WFD do allowfor some discretion abouttiming
(until 2027) and must be affordable. These legislativedrivers aresetout in Annex 1 and cover:

° Urban Wastewater Treatment Directive 1991 (England and Wales Regulations 1994)
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° Water Framework Directive 2000 (Water Framework Regulations 2003)

° Environment (Wales) Act 2016
° Wildlifeand Countryside Act (1981) and EU Regulation (1141/2014) on invasive alien (non-native) species

NRW is the authority responsiblefor implementation of both the UWWTD and WFD in Wales. NRW uses the
NEP to set out the actions thatcompanies will need to complete to meet their environmental obligations.

We understand our contribution/place within the catchment

We understand the position and the impactof our discharges with respectto the river needs in Wales.
Combiningour knowledge with River Basin Management Plan data has allowed us to evidence how and where
our discharges arereasons for notachieving good status. Where we arenot a reason for not achieving good
status we canevidence how our discharges arenotcausingsignificantdetriment to the waterbodies we

dischargeto.

The complex network of rivers inour Mid Wales operational catchmentshown in the figure below, alongside
the location and size of our treatment works, illustrates the potential complexity of anyimpacts. However it
canalsobeseen thata number of our works are not particularly large (<2,000 populati on equivalent treated)
andare not at the top of their respective catchments, allowingdilution to mitigateagainstissues which
treated sewage discharges cantypically cause.

Our Mid Wales operational area

Legend
Sewage Treatment Works
Population Size
e 1-100
101 - 250
251 - 2000

o]
(@]
O 2001-10000

10001 - 15000

Environmental performance and challenges

Riversin Mid Wales aregenerallyina far healthier state than the UK as a whole. This is a reflection of lower
populationdensity and less intensiveagricultural practices. Asmall number of sewage effluent related issues
have been identified, primarily relating to failureto meet the WFD phosphatestandard. Resolution of the
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majority of these issues isincluded within our AMP7 business plan.Oneissuehas been held over until AMPS,
as further evidence is required to confirmthat our activities arethe cause of river quality failure.

A revised interpretation of the UWWTD risks non-compliance

Followinginfraction proceedings broughtagainstthe UK by the European Union in2012, interpretation, by UK
regulators, of the UWWTD has changed inrelation to intermittent discharges fromstorm water overflows. We
have not previously soughtto address any environmental issues created as a resultof the revised
interpretation of the UWWTD. Our obligationsunder UWWTD (and WFD) are not expected to change as a
resultof Brexit. Whilstthe government could revisethis legislation postBrexit, they have given no indication
that they intend to do so.

Assessment of need at our wastewater treatment works

To make sure we are compliantwith this revised interpretation at our wastewa ter treatment works, NRW has
prescribed drivers to support anincreasein Flowto Full Treatment (FFT) and storm tank storage capacity. They
alsoprescribed drivers to supportthe monitoring of compliance with FFT through more accurate
measurement of FFT and the provision of Event Duration Monitors (EDMs) atstorm overflows.

As explainedinsection 4, we worked with NRW to agree these improvements and ensure that the scope of our
programme is nolarger than itneeds to be. Through reviewing our flow data, the proportion of population
connected to foul only sewers, and the capacity of existingassets, we have significantly reduced the number
of proposed interventions in NEP3 to two FFT increases (fromseven FFT increases priorto NEP3) and two
storm tank storage increases (fromthree increases prior to NEP3).

Assessment of need on our wider network — Combined Sewer Overflows (CSOs)

Inorder to make sureour wider wastewater network — and specifically CSOs —are compliantwith the
UWWTD, NRW require wastewater companies to understand the environmental impactof all high frequency
spilling overflows during AMP7, and then improve those negatively impacting the local environment, society
and economy where itis costbeneficial todoso.

The 21stCentury Drainage Group (21stCDG) has developed, the ‘Storm Overflow Assessment Framework
(SOAFY, for water and sewerage companies to assess theimpacts of high frequency spilling CSOs. Where spill
data logged by the Event Duration Monitors (EDMs) identifies high frequency spilling CSOs, water and
sewerage companies arerecommended to followthe five stage process outlined by the SOAF (see table
below).

Stage approach used by the ‘Storm Overflow Assessment Framework’

Stage Action

Check whether the CSO is spilling frequently due to exceptional weather events and whether itis due
to hydraulicrestrictions or maintenanceissues

Ifthe root causefor the high frequency spilling ofa CSO is due to hydraulicissues then conduct
2 environmental assessments to determine whether the CSO is negativelyimpactingthe river
environment

Identify whether the CSO serves a PE >2,000 (UWWTD only applies to catchments with a PE > 2,000)

3

and undertake cost benefit analysis considering both environmental and socio-economic benefits
4 Investment decision based onthe results of stages 1-4
5 Deliver solutions

NEP3 includes five named SOAF investigations based upon EDM data already availablethathas identified high
frequency spilling CSOs. However, NRW expect that companies will conductinvestigationsonallhigh
frequency CSOs in AMP7, once confirmed by EDM data. As explainedin the ‘Solutions identified’ section
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(below), for CSOs that do not yet have EDMs, we have used statistical extrapolation to predictthe number of
investigations required and made provision for a further three investigations.

We must deliver WFD improvements — where cost-beneficial to do so

WFD improvements towards ‘good ecological status’aresubjectto a cost-benefit threshold and affordability
tests. Improvements must also be underpinned by sound evidence of a need to intervene.

To accompany the publication of River Basin Management Plan 2, NRW published a list of ‘Reasons for Not
Achieving Good status’ (RNAG), which supports the formal river classification data set. These two sets of data
identified three waterbodies in our region where water company activities area probablecauseoffailureto
achievegood ecological status. These correspond to the waterbody investigations included in our AMP6
programme, which has driven the improvement programme includedinthis businesscase.Our AMP6
investigations have substantiated the reported causeof failurein two of the three waterbodies. For the third,
the evidence that our activities area causeoffailureis inconclusiveand we are not proposinganintervention
in AMP7 (and NRW have agreed not to includethis measurein NEP3).

Our customers support —and are willing to pay —for us to do more

Customers placegreat valueon the environment. Our customer needs research told us that customersin
North Wales and Mid Wales havea significant connection with the natural environment. This canbe through
closeproximity to rural Wales, through activeinvolvement inrural lifeor simply by a desireto see the
environment protected for future generations.

Our willingness to pay research showed that customers valueimprovements inriver water quality,although
given the low customer basethis valuationis insufficientto render the programme costbeneficial. Compared
to other areas for improvement (some of which have a more directimpacton customers intheir own homes
such as the taste and smell of their drinking water, or internal sewer flooding), river water quality emerges as a
medium priority for improvement.

Improvingbiodiversityis also something that customers careabout, although itis not necessarily
spontaneously linked to water company activities. In our willingness to pay research 44% of customers
selected improving biodiversity as a top three priority, compared to other initiatives such as education,
reducing carbon emissions and providing recreation opportunities.

Within the PCs and ODIs research 83% of household customers, and 90% of non-household customers found
our proposed biodiversity target acceptable. Furthermore, when faced with a series of investment choices,and
bill impacts, enhancing biodiversity was the area in which more customers selected the “do more” option.
Overall 53% of customers supported the proposed option, with 39% selecting the “do more” option. Only 5%
of customers wanted us to “do less” than proposed.

Stakeholders have shaped our approach

We've consulted with our stakeholders about our proposals.Inaddition to our ongoing collaboration with
NRW, inJune 2017 we held workshops with stakeholders to discuss howwe canbest address the future
challenges we face.

Twenty three stakeholders attended our Welsh Water Resources Management Plan workshops in Wrexham
and Newtown inJune 2017. We had representatives from the Welsh Government, RSPB, NRW, North Wales
Wildlife Trust, Montgomeryshire Wildlife Trust, Environment Agency, Canal and Rivers Trust, United Utilities,
DWI, our CCG, CCWater, CLA, Farmers Union of Wales,and Dwr Cymru. More than 140 pieces of feedback
were reviewed across a rangeoftopics including water resources, waste water improvements, catchment
management and our wider obligations. There was a clear message that stakeholders expected us to embrace
the sustainable management of natural resources approach within our Welsh opera tions and enthusiasm for
exploring partnership opportunities, particularlyinrelation to deliveringagainstthebiodiversity duty.
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Our customer challenge group is informing how we respond to customers

Our customer challenge group (CCG) is a multi-stakeholder body created to challenge whether our plans meet
the needs of our customers, are supported by them andare delivered ina way that is congruent to their
preferences.

Our approachto customer research, and emerging conclusionsdrawn fromit, have been challenged by the
CCG. We began our discussionswiththe CCGin 2017 and have held successive meetings as our researchand
proposals have developed.

The CCG supportour consideration of the wider needs and ambitionin Wales and our approach to seeking
customers’ views on this matter.

Other questions or discussions thatemerged duringour ongoing consultation covered the followingareas
(including our responses):
° Are outputs measuringand usinga standardised methodologies?
o Our outputs arecontained inthe NEP and completion of our obligations will need to be signed off by
NRW.
. What will customers see/feel/get for this investment?

o Interms of improvements customers will benefitfrom 21.9km of rivers in their regions improved, four
sites where storm spillswill bereduced and a number of hectares with enhanced biodiversity. They
will also benefitfrom our compliancewith legislation and our use of investigations to further our
understanding of how we impactthe environment, sothey know we are seekingto be responsiblefor
this impact.

° Have we engaged with NRW andifso, what challenges/issues have NRW raised and have we resolved
them?

o We have engaged with NRW openlyto understand where we need to monitor, investigateand
improve. With NRW we have shared data to challengethe need for improvement and they have
shared new evidence with us and included animprovement at Newtown STW based on this evidence.
The entries in NEP3 arethe resultof the resolution of the challenges andissues raised.

How have we made sure that we are delivering the best option for
customers?

This business case has been developed iteratively. We’'ve challenged ourselves to deliver successive costand
scope reductions, whileadding multiple benefits for our customers and the water environment.

As we've developed our case, we have worked to exploitthe potential for scope and/or costreductions using
the followinglevers:

° Need - to ensure that schemes have only been included where we can demonstrate that there is a
complianceissuetoresolveand thatitwould be reasonableto expect Hafren Dyfrdwy to contribute.

° Phasing/timing — to ensure that we make the rightintervention atthe righttime — avoidingthe potential
for duplication between AMPs and smoothing bill impacts.

° Synergies — takinga ‘catchment view’ across drivers and schemes to find synergies, strip out duplication
and exploitmultiple benefits. Identifying opportunities for partnership working wherever possible.

° Optioneering — to ensure our solutions representvalue for money.
° Innovation — to drive down costs, or exploitadditional benefits.

The table below summarises the outcomes of this challengeand review process, both internally and through
our engagement with NRW.
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Driver Area Initial needs assessment Revised needs
8 Storm Overflow Assessment 8 Storm Overflow
CSO investigations Framework investigations Assessment Framework
(stages 1-4) investigations (stages 1-4)
. 1 new flow monitor and
14 new FFT flow monitors e
13 modifications
FFT/DWF and storm event . . 14 new event duration
. . 9 new event duration monitors .
UWWTD duration monitoring monitors

Certify an existing DWF

1 new DWF monitor .
flow monitor

2 flowto full treatment
increases

7 flowto full treatment capacity

Improvement - FFT .
increases

Improvement — Storm
storage

2 storm tank capacity

3 storm tank capacityincreases .
increases

Biodiversity audits on our wastewater sites and produce an

Environment . L s .
actionplan. Carry out ‘quick win’ biodiversity enhancements

Biodiversityinvestigation

Wales) Act andimplementation . e . .

( ) P identified through siteauditassessments
Improvement — good

WFD P . & 3 waterbodies improved 3 waterbodies improved
ecological status

INNS Investigationand Surveillanceandriskanalysis+local interventions as

implementation identified by site assessments

We've driven down scope and costs on the UWWTD
Determining the number (and cost) of storm discharge reductions required under the UWWTD

NRW expect us to evidence the improvements proposedto meet the requirements of the UWWTD as
described inthe driver documents they have issued. We were alsoissued with a notional list of potential
improvements.

We have evaluated the data availableto supportimprovements through:
° Evaluatingthe evidence base, to show ifthe current FFT is appropriate, showingeither:
o We areusingthe storm route during ‘dry days’, as defined by NRW guidance
o We areunableto empty the storm tanks withina reasonableamountof time on a ‘dry day’

° Evaluatingthe evidence base, to show if storm storage capacityis appropriate

The improvements proposed to ensure compliancewith the UWWTD at sewage treatment works are either
increases instoragevolumes or anincreasein hydrauliccapacity through the works. They were costed
through our unit costestimator, which has been updated to represent our latestactual costs of delivery.

Determining the number (and cost) of CSO investigations required under the UWWTD

As explainedinsection 3, NRW expect all high frequency spillsto be investigatedin linewith the SO AF
guidancestages 1-4 in AMP7. We have alreadyinstalled more than 50% of the required event duration
monitors in our AMP6 programme and the data returned has identified five high spill frequency overflows.
Based upon current conversionrate, we have allowed for a further three investigations to be generated by the
remaining EDM programme.

33



HAFREN

DYFRDWY
severn dee

Working collaboratively with NRW, we’ve optimised our NEP

By working collaboratively with NRW, we have ensured that there is well-evidenced need for us to take action
andthat the action we take is efficientand effective.

A collaborative approach for WFD improvements - wastewater treatment works

For WFD improvements relatingto our wastewater treatment works, we've used a two-stage assessment
process with NRW to review the classification evidence supportinganyimprovement (set outin the table
below). This ensures that any improvements proposed are well-evidenced.

Stage 1: A technical evidence test aimed at Stage 2: Applied if stage 1 criteria are met to

demonstrating that: determine:

a) There is a quantifiable WFD complianceproblemto a)ls the solutiontechnically achievableand cost-
resolve. beneficial?

b) It would be reasonableto expect Hafren Dyfrdwy b) Is this the best time to make the intervention?
to contribute towards resolution.

Stage 1 technical evidence comprises:
° Baseline waterbody classification data —published by NRW in 2015 in support of RBMP2
° Reasons for Not Achieving Good status (RNAG) data —published by NRW in 2015 in supportof RBMP2

° SAGIS (Source Apportionment in GIS) —a river quality modelling tool that apportions load inputs into
rivers by sector/activity and quantifies the level of improvement required to meet objectives

Stage 2 evidence comprises:

° Technical viability assessment—can the required improvement be delivered?

° Cost benefit assessment

° Assessment of other investment needs inthe catchment. Are there grounds to defer to AMP8?

Our approach, collaborating with NRW, has ensured that the improvements identified meet a real need in
terms of environmental improvement. It alsoensures thatthe timing for these investments is appropriatewith
respect to the evidence available, the costs and what is currently technically achievable.

We've identified opportunities to deliver multiple b enefits

We have mapped out the extra benefits that would be deliveredin addition to the core objective of river
quality enhancement to ensure that we prioritiseinvestments that deliver maximum benefit to both our
customers and the environment. These additional benefits include:

° downstream Biodiversity Action Plan Priority Habitatareas;
° public amenity areas and visitor attractions through which benefitting rivers flow;
° downstream protected areas (SSSI, SAC etc.) that would benefit from improved river quality;and

° proximity of improvements to areas of low social mobility.

Through qualitatively assessing the additional benefits we will be better ableto communicate to customers the
contribution they make to the environment intheir region. We will also be ableto prioritiseinvestments with
multiple benefits over those which perform similarly on our costbenefit test but don’t have multiple benefits.
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Solutions identified

We are only putting forward improvements that are cost beneficial and included in NEP3.

We have calculated the initial capex or opex to create the solutionandincluded any changein opex that we
consider will beexperienced during AMP7 (this is termed REOC). We have developed an outline programme
andschedule to allow efficient but achievabledelivery. REOC will beincurred from the point of bringing the
solutiononline.

Expenditure driven by UWWTD obligations

The latestestimated costs of complying with the mandatory UWWTD obligations areprovidedin the table
below.

UWWTD components and estimated costs

Investment area Capex £m REOC £kpa AMP7 totex £m
UWWTD (sewage works flow monitoring) 0.125 2.5 0.130
UWWTD (Improvement — Flow to full

0.356 1 0.358
treatment)
UWWTD (Improvement — Stormwater storage) 0.728 0.728
UWWTD (Event duration monitoring) 0.362 6 0.482
UWWTD — CSO impactinvestigations 0.947 0.947
Total 0.685 9.5 0.703

Flow to Full Treatment and storm tank capacity increases

Within NEP2 (version 2 of the NEP), NRW identified seven sites where a flow to full treatment ca pacity
increasecould be required to meet the requirements of the UWWTD. We have reviewed the evidence and
have been ableto demonstrate that five of these sites are treating an appropriateflowto full treatment and
NRW have removed these from NEP3. Of the remainingtwo sites,one will requireaninterventionto provide
additional capacity. We have reviewed existing capacity atthe other and concluded that no intervention is
required as existingassets can treatthe additional flows required. NRW alsoidentified three sites where an
increaseinstormtank capacity would be required. We have reviewed and challenged the evidence and
concluded that justone of the three sites requires intervention. We have reviewed existing capacityatone
other and concluded that no intervention is required as existing assets can satisfy the obligation.

Flow to Full Treatment and Dry Weather Flow monitoring

NRW initially identified 14 sites where existing monitors are not sufficientto demonstrate compliancewith
flow to full treatment permit conditions.This could havenecessitated provision of new MCERTs compliant
monitors at the sewage works inlets. We have reviewed our existingassets and concluded thaton 13 sites, the
existingassets, with minor alteration,arecapableofdelivering NRW’s obligation. Onesiterequires a new flow
measurement structure and associated meter.

Onesite has been identified as being atrisk of exceeding the 50m3/d dry weather flow threshold for requiring
certified flow monitoring equipment. We have confirmed that the sitealready has aninstalled flow meter that
should be suitablefor this purpose.

Event duration monitoring

NRW requireevent duration monitors on all stormsewage discharges to the environment and on overflows
into storm tanks. The latter forms partof the requirement to confirm compliance with permitted FFT. As a
result, we/NRW have identified 14 overflows that will require new event duration monitors.
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CSO impact investigations

NRW have identified five named CSOs to be investigated under the SOAF process. They also expect that any
further overflows that meet the SOAF criteria will beinvestigatedin AMP7 and have included an NEP3 driver
to this effect. Based upon extrapolation from EDM monitors alreadyinstalled, we anticipatea further three
investigations will beidentified.

New sensitive area designation

NEP3 includes anobligationtoinstall phosphateremoval at Welshpool STW. This has been included atthe
request of the Environment Agency, as Welshpool has been determined to have a qualifyingdischargetoa
proposed new sensitivearea designationin England. As the obligationrelates solely toan environmental
improvement requirement in England, the cost of the work will beincluded within Severn Trent’s business
plan.

Expenditure to deliver WFD improvements

Improvements related to wastewater treatment works

To assessthe cost-benefit of WFD related improvements, we have scoped and costed three schemes. The
costs from these improvements are then grouped together based on the waterbodies being improved. This is
then compared to the benefits associated with these improvements, interms of kilometres of river improved.
We have only proposed improvements which were found to be costbeneficial.

Cost beneficial WFD estimated costs

Investment area Capex £m REOC £k AMP7 totex £m

WFD (improvement) 1.715 414 1.797

Inour AMP6 NEP, NRW included an obligationtoinvestigatethree failing waterbodies where a probablecause
of failureis phosphatefrom sewage effluent. Whilsttheformal investigations areincomplete, we have been
ableto usethe initial results and our river quality models toinform PR19. In addition, NRW have now
identified a section of the River Severn thatis failingtheammonia target on account of the dischargefrom
Newtown STW.

River Camlad

Investigation work confirmed that this riveris failing for phosphatedue, inpart, to the impactof sewage
effluent. Usingour river quality model we quantified a phosphate load reductionrequired to deliver our fair
shareof the required improvement. Our model has identified a number of works upgrade permutations that
candeliver the load reduction required and we have selected two sites forimprovement. These two sites are
ableto deliver the load reduction needed without the need to deploy expensive enhanced phosphate removal
technology. One of the two sites is alsoincluded inthe mandatory Flow to Full Treatment increase programme
under UWWTD. We consider that AMP7 is the optimum time to intervene to deliver the WFD outcome as this
will facilitateefficiencies in procurement. We have subjected this proposed enhancement to costbenefit
analysisand concludeditto be costbeneficial.

NEP3 ID Site Waterbody Benefit length km Delivery date
7CST0107 Church Stoke GB109054049380 1* 22/12/2024
7CST0123 Montgomery GB109054049380 4.6 22/12/2024

*The river Camladis a cross-border waterbody that comes under NRW'’s jurisdiction for administrative
purposes.The actual length of river benefitting from the Church Stoke scheme (being the river length
from Church Stoke down to Montgomery) is approximately 13km. However, the NEP3 spreadsheet
onlyrecords 1km, being the distancefrom Church Stoke STW to the English border. For the avoidance
of confusion, we will reportinaccordancewiththe stated NEP3 figure.
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Bele Brook

Our initialinvestigation has confirmed that this riveris alsofailingthe WFD phosphate target and that sewage
effluent is a contributory cause. There is only one sewage works within this river system so our modellingis
limited to determining the required load reduction. We have concluded that the WFD target can be met
through the addition of chemical dosingalone. We have subjected this proposed enhancement to cost benefit
analysisand concludeditto be costbeneficial.

NEP3 ID Site Waterbody Benefit length km Delivery date
7CSTO111 Guilsfield GB109054049670 1.6 22/12/2024

Afon Cynllaith

Our initialinvestigation shows thatthis riveris probably notfailingthe WFD target on accountof a discharge
from our sewage works. Initial resultsindicatethatany river quality failureis fairly marginaland that
phosphate load from our sewage works is a small percentage of the total loadinthe river. We have discussed
this with NRW and concluded that there is insufficientevidence to supportan intervention in AMP7. This
position will bereviewed upon delivery of the final investigationreportand, ifintervention is required, we
would proposethis for anearly AMP8 delivery.

River Severn

NRW have identified that the river quality monitoring pointdownstream of Newtown STW is failing to meet
the WFD objective for ammonia and proposed a changeto our discharge permit. We have given careful
consideration to existing works performance and assetcapacity and concluded thatthis permit condition
tightening can be accepted through optimisation of existingassets and atno costto our customers.

NEP3 ID Site Waterbody Benefit length km Delivery date
7CST0126 Newtown (Dolfor GB109054049310 145 22/12/2024
Lock)

Expenditure driven by the Environment (Wales) Act

We arecommitted to adopting site management processes that protect and enhance biodiversity on our
wastewater treatment sites. This will entail managingoperationalland differently and alsoidentifyingsurplus
non-operational land thatcan be managed specifically to enhance biodiversity.

Biodiversity enhancement activity to comply with the Environment (Wales) Actis included in the NEP3 and
agreed with NRW. This includes an obligation to carry out biodiversity audits on our sites a nd produce a
biodiversity action plan. NRW have alsoincluded anobligationto carry out ‘quick win’ biodiversity
enhancements that areidentified through the siteauditassessments.

These biodiversity NEP3 obligations are notspecific to Ofwat’s pricecontrols inthatthey apply to both water
resourceand wastewater treatment assets. Investments covered by this business casearelimited to the
wastewater networks+ pricecontrol. Biodiversity investments on clean water sites arecovered in the
Biodiversity and well-being costadjustment claim.

The firstphase of work will be aninvestigationinto the scales and types of habitats incorporatingan auditof
Section 7 species and the presence of invasivenon-nativespecies. These investigations will then be used to
develop a biodiversityaction planandshapegrounds maintenanceactivities.

Biodiversity Opportunities

We areindiscussionswith local organisations to identify potential biodiversity enhancement opportunities at
our sites. The picturebelow is an example of one opportunity at Newtown Sewage Works, where we have an
existingarrangement with Montgomeryshire Wildlife Trust. We have identified an opportunity to extend the
existingnature reserve by addinga disused lagoon to the nature reserve site. This is a potential example of a
‘quick win’ biodiversity improvement required of us by NRW under the NEP3 obligation.



HAFREN

DYFRDWY
severn dee

! Pwll Penarth nature reserve managed
| by local Wildlife Trust

Newtown, Powys Sewage Works

Biodiversity investment

Investment area Opex

Capex £m AMP7 totex £m
PA £k

Biodiversity - 21 0.105

Expenditure driven by invasive non-native species requirements

NEP3 includes obligations to investigate pathways for the possiblespread of invasive non-nativespecies and
alsototake action to control their spread. We will also work with partners on measures to control INNS (e.g.
Himalayan Balsam) where this is complementary to our core activities. These NEP3 obligations are notspecific
to Ofwat’s price controls —investment included in this business caseis specific to the wastewater networks+
pricecontrol.INNS investment on clean water sites is coveredinthe Environment Act and Well-beingSpecial
Cost Factor case.

INNS investment

Investment area

AMP7 totex £m

INNS - 5 0.025

Total wastewater environmental programme investment included in the plan

Summary of overall estimated costs

Driver Capex REOC PA Project opex AMP7 totex
£m £k PA £k £m
UWWTD 0.7 9.5 0.79
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Water Framework Directive 1.715 414 1.797
Biodiversity 21 0.105
Invasivenon-nativespecies 5 0.025
Total 2.519 50.9 26 2.717

Protecting customers
The table below summarises areas of riskand our chosen approach with supportingarguments.

Proposed approach to managing uncertainty

Chosen approach Alternatives considered Share of residual risk of

and rejected chosen approach

Uncertainty We will only make provision Inclusion of measures Customers are protected
over full scope for enhancements thatare with lower levels of from cost uncertainty

of investment ‘green’ or ‘amber’ in NRW’s supporting evidence. through use of a WFD
required until NEP3. We have worked with . . erformance commitment

q Adjust the benefits of the P
WFD RBMP3 NRW to ensure that these that allows the return of
. . ] WFD programme by pre-
sign-off in 2021  projects are clearly supported . . unused resources to our
by th bl g 4 empting what will happen
the availableevidencean customers.
Y at RBMP3.

meet cost benefit criteria.

The customer protection mechanismfor our Amber WFD schemes will only cover obligations wherewe are
makinga financial provisioninour plan. Weconsider that customers do not require protection where
outcomes will bedelivered at no costthrough optimisation of existingassets.

Interms of river length improved, the obligation at Newtown (14.5 km) makes up 66% of our total WFD
obligation. This obligation can be delivered without the need forinvestment. Inclusion of this obligation within
a customer protection mechanismcouldgive riseto a perverse outcome - if Newtown is confirmed as certain,
but the other schemes are dropped from the NEP, then the sum returned to customers under the uncertainty
mechanismwould be significantly less than the amount paid.

Customers will bereimbursed on a £ per Km basis (as setoutinthe tablebelow), based upon variance
between the benefit lengths stated in NEP3 and the actual outturn.

Site River length Agregate Totex Penalty/reward per Km
Church Stoke 1 £1,797,300 £242,878
Montgomery 4.8

Guilsfield 1.6

Responding to challenge

As we developed this business case, we've responded to challenge from both our Customer Challengegroup

andassuranceproviders.
Assurance of our case

We recognisethe importance of submitting well-evidenced, high-quality and consistentcases. We have an
established risk-based, three-lines of defence assurance process thatwe use for regulatory submissions.

39

severn dee



HAFREN

DYFRDWY
severn dee

We designed a bespoke assuranceframeworkto supportthe development of our planto the highestquality.
This Board-led framework builds upon our robustannual assuranceprocesses. Each ‘building block’ within our
planwas assessed for ‘bottom up’ riskto includethe individual components (e.g. data/source, methodology,
judgements and assumptions)againstour likelihood factors (level of change, complexity, roles and
responsibilities and subjectivity) and our impactfactors (financial value, customer impact, competition,
statutory/regulatory requirement). The level of risk determined the type andlevel of assurancerequired with
significantor highrisk building blocks allocated to an independent third lineassurance provider dependingon
the particularexpertiserequired (technical/regulatory, financial, specialist model expertise etc.).

For more information on how we developed and applied our framework to our cost adjustment claims and the
findings of the assurance, pleaseread our ‘securing trust, confidence and assurance’ chapter.

Responding to customer challenge group

The customer challengegroup discussed and challenged our approach and proposalsona regular basis
through 2017 and 2018. As already describedinthe “Whatis drivingtheneed forinvestment’ section, we
responded to those challenges iteratively when developing our plan. A substantive concern from CCG was the
apportionment of costs between England and Wales where National Environment Programme investment
benefits both sets of customers. We sought feedback from NRW about this and they responded that if
investment in Wales is required but all the benefit was in England then they’d expect the costs to be included
inthe England plan.Our plancontains onesuch upgrade, at Welshpool STW, where the upgradeisinWales,
the benefit isin England. Therefore the costs of this upgrade arenot includedin this businesscase.
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Annex 1: Context of our statutory obligations

Urban Wastewater Treatment Directive 1991 (Urban Waste Water Treatment (England
and Wales) Regulations 1994)

The UWWTD aims to protect the environment from potentially detrimental wastewater discharges fromurban
andsub-urbanareas and certainindustrial sectors. Itdictates the levels of sewage treatment required
depending on the nutrient sensitivity of nearby rivers and the population equivalenttreated at sewage
treatment works.

Rivers at risk of eutrophicationareclassed as ‘sensitive’ under the UWWTD and will beso designated by the
Welsh Government followingevidence review and recommendations from Natural Resources Wales. Ifa river
is designated then any qualifying dischargewill require upgradingto remove phosphate and/or nitrate to the
limits specified in the directive.

The UWWTD also contains requirements relating to storm water overflows atsewage treatment works and
combined sewer overflows (CSOs) across the sewerage network with the aim of limiting river pollution.

In2012 the European Commission (EC) raised infraction proceedings againstthe UK government for failureto
appropriatelyimplement the Urban Waste Water Treatment Directive (UWWTD)!. The proceedings focused on
a statement inthe Directivespecifyingthatall flows should betreated except in ‘unusually heavyrainfall’.In
responseto this the Secretary for State for the Environment sent a letter to all water companies and Ofwat
requiringthe ‘vastmajority’ of overflows to be monitored and reported for spill frequency by 20202. We are
undertaking our monitoring programme in AMP6. Based on the findings of this programme of work we are
preparingto undertake environmental impactinvestigations in AMP7 to understand ifany work needs to be
done in AMPS. Itis importantto note thatthese CSOs were considered compliantand meeting the UWWTD
under the UK’s previous interpretation.

The need to undertake work as a resultof this legislationis capturedinthe NEP as issued by NRW. This
specified ata site-by-sitelevel.

We have agreed improved monitoring at21 points,an increased flowto full treatment andan increased storm
tank with NRW.

Water Framework Directive 2000 (Water Framework Regulations 2003)

The WFD aims to improve water qualityinall European Union nations. Member states arecommitted to
achieving ‘good’ status of all water bodies where this is costbeneficial and technically achievable. The
Directivewas adopted in 2000 and transposed into domestic legislationin 2003 (Water Framework
Regulations 2003). Implementation commenced at the end of 2009 and must be completed by 2027.

The WFD is delivered using River Basin Management Plans (RBMPs). RBMPs set out how stakeholders with
vested interests within catchments, such as water companies, local authoritiesand others, can cooperate to
improve the water environment. Our region is covered by the River Severn and River Dee RBMPs.

‘No deterioration’.

The WFD includes a mandatory ‘no deterioration’ objective — effectively prohibitingany deterioration of the
water environment in the future.

Our wastewater treatment works are currently permitted by NRW on the basis of dry weather flow (DWF) and
a set of quality standards - these in effect seta maximum load that can be discharged toriver. Measured DWFs
are usuallyless thanthe permitted DWF and the effluent qualityis better than is required by the quality

L http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62010CJ0301
2 https://www.gov.uk/government/uploads/system/uploads/attachment data/file/364435/letter 2013 07 18 RB to CEOs -
CSO spills 2 .pdf
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standards —this helps us to ensure a high level of discharge permitcompliance. NRW have not determined
thatany of our sites areat risk of breachingthe no deterioration objective and there areno schemes under
this driver.

Improvements under the WFD — achieving good ecological status.

‘Good ecological status’is thetarget classificationincluded inthe WFD. In order for surface water bodies to
achievegood ecological status, they must pass certain criteria —biological quality (composition/abundance of
fish, etc.), hydromorphological quality (river continuity, flow dynamics, etc.) and physicochemical quality
(nutrient conditions, pollutants, etc.). The overall classificationis determined by which of these criteria the
water body ranks the lowest on.

The current target is for all waters to achieve good ecological status (or good ecological potential) by 2027 (the
end of RBMP33). This requirement is subjectto the necessary improvements satisfying both costbenefit and
technical feasibility criteria. Cost beneficial improvements can be phased out to 2027 to avoid the imposition
of disproportionate costs. Where improvements to achieve good ecological status arenottechnicallyfeasible
(e.g. due to natural background conditions), alternative objectives can beset.

The UK government has set out its aim of “Improving at least three quarters of our waters to be close to their
natural state as soon as is practicable”*. Although the UWWTD and WFD are European Union Directives, both
have been transposedinto UK law. Based on our discussions with NRW, we do not foresee any changes in the
standards thatmust be reached as a consequence of the UK exitingthe European Union.

We have agreed improvements at 4 sites with NRW to deliver WFD i mprovements to three water bodies.

Environment (Wales) Act 2016 — section 6 biodiversity duty

The Environment (Wales) Act 2016 puts in placelegislationto planand manage Wales’ natural resourcesina
more proactive, sustainableandjoined up way. In relationto Wales, this new duty replaces the biodiversity
duty inthe Natural Environment and Rural Communities Act 2006 (referred to as the NERC Act) which required
that publicauthorities musthave regard to conservingbiodiversity.

Section 6 of the Act introduces a duty on public authorities operatingin Wales to “maintain and enhance
biodiversity in the exercise of functions in relation to Wales, and in so doing promote the resilience of
ecosystems, so far as consistent with the proper exercise of those functions”. Public authorityin this instance
includes water and wastewater companies and we are required to set out anaction planfor how we will
comply with this duty.

Specifically, theduty requires us to take accountof the resilience of ecosystems, particularly thefollowing
aspects:

° the diversity between and within ecosystems;

° the connections between and within ecosystems;

° the scaleofecosystems;

° the condition of ecosystems (includingtheir structureand functioning);and
° the adaptability of ecosystems.

We must prepare a plansetting out how we will comply with the duty and report on progress againstthe plan
by the end of 2019 and every three years thereafter.

3The 3represents the 3rditeration of River Basin Management Planning, each plan covers a period of 6 years

4 As setoutin“AGreenFuture: Our25YearPlanto Improve the Environment”, HM Government, 2018
(https://www.gov.uk/government/uploads/system/uploads/attachment data/file/673203/25-year-environment-plan.pdf)
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Under section 7 of the Act, Welsh Government, inconsultation with NRW, will prepareand publisha listofthe
living organisms and types of habitatwhichin their opinion areof principalimportancefor the purpose of
maintainingandenhancingbiodiversityinrelationto Wales.Wemust have regard to this listwhen preparing
our biodiversity plan,as well as the State of Natural Resources report (firstpublishedin2016)andanyarea
statements which NRW will be issuingunder section 11 of the Act.

We have agreed to investigateour sites and implement anagreed action plan with NRW.

Wildlife and Countryside act (1981) + EU Regulation (1141/2014) on invasive alien (non-
native) species

The Wildlifeand Countryside Act sets out duties to control and eradicateinvasivenon-nativespecies (INNS).
This is supplemented by the EU Invasive Alien Species (the IAS Regulation) which provides for a set of

measures to be taken across theEU inrelationto invasivealien species included ona listof InvasiveAlien
Species of Union concern.

Three distincttypes of measures are envisaged:

° Prevention: a number of robust measures aimed at preventing IAS of Union concern from entering the
EU, either intentionally or unintentionally.

° Early detection and rapid eradication: Member States must putinplacea surveillancesystemto detect
the presence of IAS of Union concernas early as possibleand take rapid eradication measures to prevent
them from establishing.

° Management: some IAS of Union concernare already well-established in certain Member States and
concerted management actionis needed sothatthey do notspread any further and to minimisethe
harm they cause.

Inthe Great Britain Invasive Non-native Species Strategy the UK, Scottish and Welsh Governments have
committed to developing a legislative framework for addressing INNS that is coherent, comprehensive and
flexible.

To aid delivery of the EU IAS Regulation and GB INNS Strategy, NRW have developed new INNS drivers for
inclusioninthe NEP for AMP7. We will need to understand the key pathways of spread of INNS on our assets
and catchments and how these pathways of spread can be mitigated. Inaddition, the majority of the
investigations and schemes will contributeto prevention of deterioration for WFD.

We have agreed to investigateour sites and implement anagreed action plan with NRW.
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4.1.6 Wastewater developer services and growth business case

Overview

What does this investment deliver?

This business casesets out additional enhancement expenditure includedin our planrelatingto new
development and growth obligations.

Business case Wastewater developer services and growth

AMP7 enhancement Capex £0.589m WWS2 lines 25 and 26
AMP7 enhancement Opex £0

Price control Wastewater network plus
Sensitive performance commitment D-mex

Internal sewer flooding
Risk of sewer floodingis a storm

What is driving the need for this enhancement investment?

New Development

We have a duty under the Water Industry Act 1991 (s94) and our licenceto ensure that our sewerage and
waste water treatment systems can ‘effectually drain’a catchment. As part of discharging our duties under the
Water Industry Act we must ensure that we providea new public sewer if requested (a sewer requisition
under s98), that we adopt suitably constructed sewers (s104), that we allow connections to our sewers (s106)
andthat we providesufficientcapacityinour sewers and at our treatment works such that performance does
not deteriorate.

The investment that we make indoingthisis broadlysplitinto two areas:

° The on-site work of laying new sewers and providing a connection to the existing network (that may
involvethe requisition of a new sewer) as well as any costincurredinadopting new sewers that have
been built.

° The off-site work to reinforcethe existing network to ensure there is sufficientcapacitytodrainand treat
the additional flows.

This is anenhancement investment becauseitis creatingnew assets, or assets with additional capacity that
lead to us being ableto serve additional customers. We have a statutory duty to investinthe on-site works to
allowthe connection of a new development to our existing network.

There is some degree of optionality around how and when we reinforce our network to ensure new customers
canbe connected without detriment to existingasset performance. However notinvestingin network
reinforcement would resultin deterioration of our performance on sewer flooding metrics, pollutionand
permit compliance.Sewer floodingand pollutionareboth importantissues for our customers and
stakeholders with preferences for improvement. Any deterioration would be unacceptableto them.
Compliancewith our Environmental Permits is a legal requirement and non-compliancecouldresultin
enforcement or prosecution.

Growth

The need to provideadditional capacity to cater for future increases in domestic populationserved and trade
effluent received is to meet a statutory requirement as laid downin Section 94 (clauses 1a and 1b) of the
Water Industry Act (1991). This key duty states that the sewerage undertaker must make provision for the
emptying of sewers and effectually dealing with, by means of sewage disposal works or otherwise, the
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contents of those sewers. This investment is designed to allowongoingadherence to our statutory
requirements.

The size of our wastewater treatment supply/demand programme is linked to the sizeof our quality
enhancement programme. The new assets being provided to deliver our NEP obligationsaresized to cater for
predicted demand increases. As such,a marginal costfor these new assets is proportionally allocated to
supply/demand based upon the percentage increasein population to be served.

How have we made sure that we are delivering the best option for
customers?

New development

The need for the investment is statutory but we do have options around how, where and when we provide
connections and additional capacity. There are a number of ways in which we do this to ensure that we
providethe most costeffective or cost beneficial option. Before undertaking work, we firstengage with
developers to best understand how the impacton the existing network can be minimised. We also consider
options that will deliver wider benefits to performance or capital maintenanceas well as opportunities for
more strategic solutions.

We have worked with developers andlocal councilsto understand their local plans and obtainthe best
availableinformation. However there is stillan element of uncertaintyin this as development is frequently
driven by macro-economic factors and Government policy.The forecasts used for our new development and
network reinforcement investment areconsistentwith those used in our long term Drainageand Wastewater
Management Plans (DWMPs)and usethe same basedata as our Water Res ource Management Plans
(WRMPs).

Growth

As this business caseis toaddress a regulatory requirement it has not been the subjectof customer
engagement.

When evaluatingthe upgrades required inthe waste quality programme we have combined drivers and
evaluated the optimal solution to address all needs. Through followingthis process we have reduced costs by
havinga singleintervention (rather than installing potentiallyincompatible upgrades in successive AMPs). This
allows us to choose the best option for customers, for inclusionin our business plan, across the different
drivers.

Future demand has been quantified with reference to councils’local development plans which generally adopt
either a 2033 or 2035 development horizon. We have therefore opted to size our new assets to match these
development forecasts. The assets that we will be providingin AMP7 will notbe amenable to marginal upsizing
part way through the local development plan period. Adopting a shorter term design horizon therefore risks
havingto install an additional processunitin AMP8 in parallel withthe AMP7 upgrade, resultinginan overall
capacityincreasein excess of foreseeable demand. It would also beinefficientfrom a procurement

perspective to repeatedly revisitsites to deliver small capacity increases. Our strategy for both quality and
growth enhancements is to invest atthe righttime to deliver longterm solutions.

How have we demonstrated that the costs are robust and efficient?

New Development

We have benchmarked our costs and this has shown that we are one of the best inthe industryinthis area.
Whilstcosts haveriseninrecent years,our ongoing contractnegotiations with suppliers isanticipated to bring
these costs down and this is reflected inour plan.
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Growth

As all of our supply/demand investment is tied to our NEP quality obligations, the costof this partof the
programme has de facto been subjectto the same level of scrutinyas thecost claimbusiness case. A full
description of the costing methodology is providedinthe WINEP3 costadjustment business case.

How are customers protected?

Regulatory Mechanisms

Customers will be protected by our obligationsunder the water industry actto provide new connections when
required. Regarding new development customers will also be protected through the D-mex regulatory
mechanism.

Performance Commitments

Regarding growth expenditure, customers will also be protected through the internal sewer flooding, risk of
sewer floodingina storm and treatments works compliance performance commitments.
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4.1.7 Welsh language services business case

Overview

As a company operating wholly in Wales, Hafren Dyfrdwy is fully committed to treating Welsh and English
languages on an equal basis, as required under the Welsh language Act 1993 and the Welsh Language
(Wales) Measure 2011. This case sets out the costs and benefits to our customers of the activities we carry
out to offer the availability of communication through the medium of Welsh.

This is anenhancement case, which falls outside of the Ofwat totex modellingapproach. We are enhancingthe
scheme to reflect the factthat we arenow a company operating whollyin Wales and therefore the statutory
obligation applies to all of our customers and the serviceis beingenhanced where customers valueiit.

Inthe Maysubmissionto Ofwat we identified this as a potential costadjustment claim. We have since
developed detailed costings and challenged ourselves to be even more efficient; the costs have now reduced
below the materiality threshold and therefore this claimhas notbeen submitted.

This caserelates to our household retail price control, within the outcome ‘An outstanding customer
experience’.

We have tested customers’ views and itis clear thatthe Welsh languageis partofwhat itmeans to liveand
work in Wales andis a recognised partof Welsh cultureand heritage. We have also considered the broader
ambitionset out inthe Well-being of Future Generations (Wales) Act 2015, which has a goal that is specifically
aimed at encouragingand enhancingthe use and availability of the Welsh Language. The Welsh Government
has set a target of havingone million Welsh speakers by 2050.Inresponse to these drivers, but balanced with
the anticipated modest demand on these services in the next five years, this casesets out our commitment to
continue to offer the services setout in our existing Welsh Language Scheme in North Wales and extend it to
customers livinginour Mid Wales region.

Business case Welsh language services

AMP7 enhancement Capex £0.302m TableR1

AMP7 enhancement Opex £0

Household Retail

Compliancewith legislation on Welsh language
standards

Pricecontrol

Sensitive performance commitment

We’ve challenged ourselves to be ambitious against Ofwat’s PR19 themes.

Innovation

Whisper on callstocall
centre to saythecallis
from Wales.

Consideringtechnology
to ensure correctanswer
phone/automated
messages are bilingual
for our customers in
Wales.

Resilience

Training opportunities for
our employees to learnor
refresh languageskills.

Consideration of how to
prepare for anincreasein
population wanting to
communicate in Welsh (as
aresultof wider policies,
particularly the national
curriculumpromoting the
teaching of Welsh
languageinschools).

Affordability

We have sought solutions
that keep costs aslowas
possible.

Ensuring we target service
areas/channels that
customers valueand utilise
most, takingaccountof the
evidence that more people
prefer to talkto usin Welsh
compared to those wishing

to complete forms in Welsh.

Great customer
service

Customers value
havingthe choice of
languageand feel
Welshis partof their
local identity.

Build trust with our
Welsh customers.

Support our brand
and publicimage
equallyin Welsh and
English.

47


http://www.legislation.gov.uk/mwa/2011/1/contents
http://www.legislation.gov.uk/mwa/2011/1/contents

HAFREN

DYFRDWY

severn dee

This business case is supported by technical annexes

Inaddition to this business casefurther supportinginformationis presentedinthe followingannexes:

Annex 1 Hafren Dyfrdwy Welshlanguage Scheme

Annex 2 Customer research summary

Need for investment

Our proposalsareunderpinned by three pieces of evidence that demonstrate the need for this investment:
° meeting the legislativerequirements as set out inthe Welsh Language Act;
° recognition of the Well-being of Future Generations (Wales) Act 2015;and

° our customers and stakeholders supportand valuethe proposed service offering.

We must comply with legislation

Sincethe middleof the 16th century, English had been enforced as the only languageused in public
administration,including courts of law. The Welsh Language Act 1993 placed the Welshlanguageon an equal
footing with regard to the publicsector. |t created the Welsh Language Board who were tasked with

promoting the use of Welsh and ensuringcompliancewith all other provisions.ltalso provided Welsh speakers
with the right to speak Welsh during courtproceedings, and set out that, for all companies within the public
sector serving Welsh customers, ‘so far as is reasonably practicable, the Welsh and English languages are to
be treated on the basis of equality.' The National Assembly passedthe Welsh Language (Wales) Measure2011

to modernisethe existinglaws regardingtheuse of Welshinthe delivery of publicservices.
The principal statutes which contain provisionsthatapplyinrelation tothe Welshlanguageare:
° The Welsh Language Act 1993; and

e  The Welsh Language (Wales) Measure2011.

The Welsh Language Board has been replaced by a Welsh Language Commissioner who enforces the existing
system of Welsh languageschemes. The current legislation for the Welsh Language Act of 1993 requires us to
have a published Welsh language scheme, whichis approved by the Welsh Language Commissioner.

Further changes had been proposed to gradually replacethe languageschemes with standards of conduct
relatingto the Welsh language.On 5 June 2018, the Welsh Government confirmed these changes were on
hold, whilstthey reconsider the best balanceofincentives and legislation.

Wider legislation in Wales

The Well-being of Future Generations Act (Wales) 2015 applies principally to public bodies, butthrough the
Welsh Government’s Strategic Priority Statement to Ofwat, we areobliged to work ina way thatis cognisant
of this Act. This business caserelates to the well-beinggoal, “A Wales of vibrant culture and thriving Welsh
language”.

Hafren Dyfrdwy are committed to helpingthe Welsh Government with their Cymraeg 2050: Welsh language
strategy, which aims to achievea million Welsh speakers by 2050. We will treatthe Welshlanguagenoless
favourablythanthe English language, and people in Wales should feel ableto interactwith usin their chosen
language. We are developinga longterm strategy that reflects this ambition, whichincludes aligning our
education programme and graduate and apprenticeship recruitment policy to ensure we can meet the
estimated future demand on these services ina sustainableway.
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What does this mean and what is the obligation?

We arerequired to develop, implement and keep under review a Welsh language scheme which sets out how
we will ensureboth languages have equal status in the followingareas:

° serviceplanninganddelivery;
° commitments when dealing with the Welsh speaking public;and
° the company’s public face.

Compliancewith the scheme is monitored through anannual auditprocess and periodic review by the Welsh
Language Commissioner.Hafren Dyfrdwy have created a Wales coordinating committee under the
chairmanship of our General Counsel and Company Secretary. This group acts as the Welsh language panel
who areresponsiblefor ensuringthe scheme is implemented and kept under review.

Customers value and appreciate the service but want us to be proportionate

As well as through our day to day contact with our customers we have taken several opportunities to
understand their views. The details of our customer engagement are includedinannex 3.

There are four pieces of research that we have reviewed to understand customers’ views about this service
offering to help us decide how best to respond to our statutory obligation.

° qualitativeresearch as partofthe licencevariation;
° qualitativeresearch to understand customers’ needs and expectations;
° customer tracker survey; and

° specificresearch onthe proposed performance commitments, incentives and investment choices.

Inthe firstthree sources customers were asked a variety of questions aimed at understandingtheir
expectations, priorities and how we could improve services.neach casecustomers indicated thatthey think it
isimportantthat we retainthe Welshidentity and anecdotally people placed importanceon small detailslikea
bilingual greetingon all phonecalls and bilingual branding on the company vehicles. The notion of a local
business and how this improved trust was a common theme across theresearch packages and when prompted
further for examples of what a local company does or means to them some respondents raised the importance
of retainingthe Welsh languageservices.

Through our performance commitments, incentives and investment choices research we specifically told
customers what Welsh languageservices we are offering and then asked customers if they were acceptableor
ifthey would prefer to pay forincreased offerings (E1 more on bills) or receivea bill reduction (30 pence off
bills), which reflects the minimum services thatstill enable us to meet our statutory requirements. 73% of
respondents said the proposed offering was the most acceptable. There was a broadly equal splitbetween
those who would be happy to reduce to the statutory minimum and those who would liketo enhance the
offering further.

Inthe round, our research shows that customers do valueand placeimportanceon the Welshidentity and
thatitisimportantfor them to have the choiceto communicate with us ineither English or Welsh. There was
clear acceptanceof the services but no compelling evidence to do less or go beyond the statutory
requirements.

We have also considered the wider data and analysis thatreflects broader views of people in Wales.

Initial analysis by Welsh Government estimates that within our region there are around 20% fluent Welsh
speakersinthe North Wales area (6,000),and 40% in Mid Wales (12,600). Around 53% of those fluent
speakers will speak Welsh ona daily basis. The Welsh Government predicts this percentage will be higherin
the future, primarily as a result of the changes that have been made to the national curriculum. The number of
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pupils (year groups 1-11) who are taught Welsh as their firstlanguage has increased. The number of Welsh
speakingschools has increased by 17% between 2007-08 and 2016-17.°

Number of pupils in year groups 1-11 being taught Welsh as their first language

2007-08 2016-17 % increase
North Wales 1418 1832 29%
Mid Wales 2124 2312 9%
Total 3542 4144 17%

The number of customers currently engaging with us in Welshis much lower than this evidence would suggest.
Through our PR19 research, several participants talked to a researcherin Welsh when firstdiscussingwhatthe
research was about, however, when it came to actually completing the research questions very few people
elected to complete itin Welsh. Out of 500 willingness to pay surveys with household customers, two were
conducted in Welsh.

Partof ourlegal requirement is to ensure customers areaware of their rightto have access toinformationin
the Welsh language. The new Hafren Dyfrdwy licenceserving customers whollyin Wales is a greatopportunity
to reinforceour service offeringand one of the reasons for proposinga specific performance commitment
relatingto these services is toraiseawareness and report on our compliancewith the scheme ina transparent
way.

Best option for customers

This section describes how customer insights have been reflected in our plan, it sets out the options that have
been considered and the rationalefor why we have chosen the proposed solutions. Wealso provideevi dence
to supportthe costing.

Reflecting customer insightsin our plan

Our customer engagement has shown us that customers placeimportance on havingthe choiceto
communicate in either Welsh or Englishand havinga visiblebilingual public faceis animportantpartof what
they think we should be doingas alocal businessin Wales.Based on the qualitativeresearch findings thereis
little evidence that suggests customers want us to go beyond the statutory requirements (which do meet
those expectations). We thinkthis is supported by customers’ actions -less than 50 customers currently
choose to communicate with us in Welsh, although this may increase when we improve the visibility of the
scheme duringthe launch ofthe new business.

However, when reviewing how the goals within the Well-being of Future Generations Act align with the rest of
our business plan weconsidered there was an opportunity to supportthe goal of creating a thriving Welsh
languageandto contribute to the specific targetof achieving one million Welsh speakers by 2050, by offering
our educational materialsin both Englishand Welsh. We think this is a cost effective way of ensuring our
approach looks to the future and by reinforcing the wider Welsh language policies with the younger
generation. This also has two-fold resilience benefits:

° Partof our educational programme goal is to inspirethe next generation into a career inthe water
industry and this could help us increasethe percentage of our employees who arebilingual.

° Bolstering our language scheme now will help us serve future customers, who are likely to want to access
informationin Welsh.

5 https://statswales.gov.wales/Catalogue/Education -and-Skills/Schools-and-Teachers/Schools-Census/Pupil-Level-Annual-
School-Census/Welsh-Language/pupilstaughtwelsh primarymiddlesecondaryschools-by-localauthorityre gion-year
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We transparently showed customers the bill impactofthis additional offeringandtested ifit was acceptable.
All but 13% of household customers found this acceptable.
Customer support for Welsh language services
Don't know L
oo mere
Proposed option e
0% 10% 20% 30% 40% 50% 60% 70% 80%

™ Non household customers (Sample: 104) B Household customers (Sample: 400)

Welsh language scheme offering
The full schemeisincludedinannex 1 andasummary is provided below.
New policies and initiatives

When we planand formulate new policies or initiatives, we will assessthelinguistic consequences to make
sure that they meet the commitments given in our scheme.

Dealing with the Welsh speaking public

Through written and telephone communications andin public meetings our scheme aims to provide equality
by:

° welcoming communicationin either English or Welsh and respondingin the languagethe customer has
requested us to use;

° giving both languages equal prominence (for example bilingual telephone greetings and bilingual letter
heads or meeting invitations);and

° ensuringour staffare trained to understand and implement the scheme.
The company’s public face

The company's publicimageand corporate identity will bebilingual. Guidance on the use of the bilingual
corporate identity will be issued to staff, designers, and others who reproduce the company's corporate
image. The key publicfacingareas includesignagefor our sites and assets, our website, press releases,
advertising, information leaflets, official and public notices and staff recruitment. Wherever possible we will:

° present bilingualinformation giving equal prominenceto both languages;
° ensure customers aremade aware of both Englishand Welsh languageversions beingavailable;and

° reserve the rightto produce material inasinglelanguageifitis for a specialistaudienceor contains
complex scientific or technicalinformation.

Implementing and monitoring the scheme

Implementation of the scheme is largely outsourced. As a small company we currently have justseven Welsh
speakers directly employed. Only one of these isina customer serviceteam, therefore itis notpossibleto
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meet all of the commitments within our Welsh language scheme usingin-houseresource. Implementation will
be achieved through a combination of sub-contractwith Traveline Wales who providea spoken and written
translation service plus ad hoc translation of documents and IT translation services for useon the website.

As partof our review of the operation of the Scheme, we monitor the number of Welsh speaking employ ees,
or those who arelearning Welsh and their location within the organisation. Weare committed to supporting
all staff whowishto learnthe Welshlanguageandare currently reviewing opportunities to partner with other
organisationsand Welsh language charities to enable us to do so in a cost effective way.

The existing scheme has been reviewed by the newly appointed Board of Directors. The Company Secretary
has ultimateresponsibility for ensuringthe scheme’s implementation and she will discharge this duty by the
establishment of a Welsh Language Panel (called the Wales Coordinating Committee), which includes
managers from across thebusiness. This group will advise managers on the steps required to implement the
scheme within their departments. All members of staff have been made aware of the requirements of the
scheme andissued with appropriateguidanceandinstructions.

Our Welsh Language Panel will keep under review:

° Future planning and procurement - ensuringthat any new policies, procedures or publicationsand
computer programmes are consistentwith providinga bilingual serviceon the basis of equality.

° Organising and delivering services - monitoringthe implementation of arrangements made to deliver the
company's services in Welsh and their effectiveness; monitoring how well the organisationisencouraging
andfacilitatingthe use of Welsh by other parties.

° Dealing with the Welsh-speaking public - monitoringtimes for respondingto Welsh correspondence, the
quality of translation services and the arrangements for meetings.

° Public face of the company - monitoringthe implementation of the company’s publicimageand
introduction of bilingual publications, forms, signs, notices and other printed materials.

° Staffing - monitoringthe implementation of staffingandtrainingmeasures includedinthe scheme.

° Agencies and contractors - with the relevant manager, monitoringthe provisionand administration of
services by the company's agents and contractors to ensure compliancewith the Welsh language terms
of their agreements orarrangements.

° Complaints - monitoringthe incidenceand nature of complaints relatingto the company's Welsh
languageservice.Complaints will bedealtwith in linewith the company's complaints procedure.

° Service delivery - opinion surveys may be held periodically, subjectto availableresources, to test the
view of the Welsh speaking public and customers aboutthe range of services and activities undertaken by
the company.

Enhancements tothe scheme

There are two areas where we have included enhancements to the Welsh languagescheme. These two
offerings go beyond the statutory minimum but reflect what we have learntfrom our customers and respond
to the broader ambition of the Welsh Government:

° For all customers who areon our Welsh languageregister we will ensureany communicationduringan
incidentis availablein both Englishand Welsh.

o We arenot currently required to offer bilingual information duringanincident. Anecdotally, through
our customer engagement, we have learned that duringan incidenthavinginformationintheir
preferred languageis important- perhaps more important than under normal, less stressful
circumstances. For all customers who are on our Welsh languageregister we will ensureany
communicationduringanincidentis availablein both Englishand Welsh.

° We will ensureour education material is availablein both Englishand Welsh.
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o Given the significantincreaseinschool agechildren whosefirstlanguageis Welsh and the longterm
aimofincreasingthenumber of people who speak Welsh this is animportantenhancement thatis
support by customers.

Robustness of costs and demonstrating efficiency

We have reviewed historical costs wherethey areavailableand soughtquotations for services where we don’t
currently have costs broken down inaway that enables us to build a robustcost. The costs and assumptions
are set out below.

Service provision Cost (Ek) Basis of the cost

Website and webchat costs £100k Cost of the google translatelicencefee (£10k per
annum) and £10kpa for webchat. The only
compatibletranslation service for the website
platformbeing used.

Translation of key customer facingdocuments: £44k Based on actual costin2015-16and 2016-17.
e Annual performance summary report (APR) Three quotes were obtained at time and we
e  Customer summary of strategic plans chose the cheapest.

Equivalentamount used for documents produced
once every five years.

TravelineWales £51k Quote received

3 party translation service. Customer call back
andtranslation of documents (letters and bills)

In period customer research (tracker for CMEX) £10k £500for a Welshtranslator fora dayto translate
all requested surveys. Assumed one day per wave
(four days per year =20 days in total)

Staff training £13k Thisassumes we canget languagecourses free.
Cost allows for fiveemployees per year to have
two days training, based onaverage salaryand

transportcosts.
Maintenance/ replacement of branded/ £5k Total additional costassociated with translation
translated items. Covers signage (for sites and incurred as partof the integration costs was
traffic management), IDcards, PPE, standard £9,835. Assumed 50% of this costwill reoccur
letters during AMP7 due to shortlife of these assets.
Administration,assuranceand reporting £60k £12kpa for governance, assurance, aligningto
againstthe scheme Welsh government’s latestguidance/
information.
Education programme £20k Quote received for translation of educational
material.

Total £302k

We do not have a sufficientnumber of Welsh speaking employees to carry out this work in house. Therefore
we have obtained quotes to ensure we are getting competitive rates. We have compared them to the costs
incurredin2016-17 and 2017-18 where we have them.

The only other alternativewould be to employ a full time translator, this islikely to costthe business around
£80k per year (equivalent annual salary c £35kwhichis typical for translator salaries), which would equate to
£400k (not includinginflation) for the five year period. A translator would remove the costfor Traveline Wales
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andtranslation of the regulatory documents and possibly the education programme activity, which equates to
£114,000.This shows that the leastwhole lifecostis the solution we have proposed above.

We arepursuingseveral areas ofinnovationin order to offer enhanced experience for lower costs. We have
alreadyincorporatedinnovation through our IT solutions for telephony services. Our customer serviceagents
will hear a ‘whisper’ on the linebefore they accept a call toinformthem that the customer is callingfrom
Wales. This allows themto tailor the greeting and ensure they have the rightinformation to help the
customer. We are alsoinvestigatinginnovative technology that ensures automated call options and where
relevant, answer phone messages, can be selected in Welsh, English or bilingual.

This legislation applies to all companies offering public services in Wales therefore we are looking for ways of
working with others to enhance the serviceofferingand look for efficiencies thatcould be gained through
collaborativeworking or shared services.

This caserelates to the activity needed to comply with the Welsh Language Act. The further changes and
specifically the proposed introduction of Welsh language standards has been put on hold by the Welsh
Government. Therefore, this casedoes notincludeany costs or activity associated with possiblefuture

changes to the legislativerequirements.

Protecting Customers

The legislation was enacted with the aim of protecting customers and their rightto communicate in their
preferred language. We have included a performance commitment that transparently demonstrates that we
have heard the value our customers placeon their Welshidentity by holdingourselves to accountfor
complying with our approved Welsh language scheme. This will be monitored as partof our formal annual
reporting and will be subjectto the three lines of defence assuranceprocess thatwe haveinplace.We are
engaging with the Welsh Language Commissioner to see ifthere is an opportunity for them to carryoutan
independent review of the degree to which we are compliantwith our approved scheme, at leastonce every
five years.

We will also consider whatinformation we can publish to help track our recognition of the wider ambition, as
monitored through the 45 Well-being of Future Generations Act national indicators. There aretwo indicators
that we consider arespecifically relevantto this case:

° percentage of people who speak Welsh dailyand canspeak more than justafew words of Welsh;and
° percentage of people who can speak Welsh.

We arenot proposingthese as performance commitments due to the small contribution we can make to the
overall ambition butwe will look to report our contribution towards them as part of our corporate social
responsibility (CSR) reporting.

We have demonstrated that we are takingthis obligation seriously and valuethe importance customers place
onit, as we have alreadyinvested around £15,000 above the assumed levels in the PR14 final determination as
one-off investment to ensure these services were availablefor all of our customers when the licencechanged
(1 July2018).

There is uncertainty about potential stretching of the requirements, but given the revised timelineand review
by Welsh Government we do not think itwould be appropriateto make any assumptions aboutincreasesin
costs and we will managethis risk over the next fiveyears.

Affordability

Affordability has been a key considerationin formingour proposals. Whilethereis little choice over
investment to meet statutory obligations, weare seeking to strikethe right balancebetween risk,actionand
affordability acrossall proposed investment.
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We have reviewed willingnessto payresearch andtested the proposalswith customers.The majority of
customers found the proposalsacceptable. Around 5% of the total costs arediscretionary (driven by
customers), the remainder is statutory, but we have kept costs to a minimum.

Board Assurance

We recognisethe importance of submitting well-evidenced, high-quality and consistentcases. We have an
established risk-based, three-lines of defence assurance process thatwe use for regulatory submissions.

The Board has been engaged inthe preparation of this proposal, carefully considering the contents of this
enhancement case.They alsoagreewith the withdrawal of this caseas a costadjustment (both on the grounds
of materialityand becauseitis partofbusiness as usualservice).

55



DYFRDWY
severn dee

HAFREN

Annex 1: HD Welsh Language Scheme example questionnaire

Below is the questionnaireused to assessour compliance with our Welsh Language Scheme (this has been
used to create the performance commitment, whichis set outin Appendix 3 Bespoke PC Definitions):

Eunctions / Activities /Areas audited:

Website, main reception area, Customer Services reception area, telephony, Network Operations
Customer Delivery, Quality and Environment, company vehicles, presentations and key customer
facing documents and reports (for example, our APR).

1.1 Web site

We have a single version of our company website, which has been implemented within the last 12
months. There is live functionality to translate pages between English and Welsh languages.

www.hdcymru.co.uk

The Welsh web site should reflect the content and functionality of the English version so that
customers wishing to use our Welsh web site are treated no less favourably than those using the
English version. The term 'no less favourably ' is a term used frequently in the Welsh Language
Regulations.

The web-site has the functionality to translate individual pages into Welsh.

Page Subject matter Is information available
in both Welsh and
English?

News Yes / No

Media Yes / No

Investors Yes / No

About us Yes / No

Careers Yes / No

Library Yes / No

Contact Yes / No

Check my water supply Yes / No

Online account log-in Yes / No

1.2 Main Reception Area at Packsaddle

The main reception area has x notices for customers —

Notice Bilingual or Welsh version?
No smoking Yes / No
Information of testing of fire alarms Yes / No
DVW Welsh Language Scheme Yes / No
Subsidised leak scheme and information leaflets Yes / No

The reception has aninformation panel with leaflets displayed.
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If a customer came into our reception to raise an issue in Welsh our staff would be able / unable to

conduct the conversation in Welsh beyond the initial greeting before either having to revert to
English or pass on the customer to another Welsh speaking member of staff.

1.3 Customer Services reception area at Packsaddle

Include all leaflets (all surfaces) Bilingual or Welsh version?
Need help paying your water bill — leaflet Yes / No
Complaints — leaflet Yes / No
Customer Water Quality — booklet Yes / No

1.4 Telephone greeting

Telephone communication

Bilingual or Welsh version?

Main telephone greeting is bilingual (846946) Yes / No
Customer Services (833200) Yes / No
Developer Services (833247) Yes / No

1.5 Network Operations — Written communication

See table below, detail the team and letter types issued over prior 12 months, issued through the CIS

system.
Section Letter Bilingual / Welsh Number issued
translation available in 12 month
period

FMO letters Yes / No

Traffic management Yes / No

MW & Project

Network & Regs Yes / No

Developer Services Yes / No

1.6 Customer Delivery - Printed material for publication

Forms Welsh Translation Number issued in

available 12 month period
H2H Application Form Yes / No
WaterSure Tariff Yes / No
Additional Services Yes / No
Leak Allowance Yes / No
Direct Debit Forms Yes / No
Flush Allowance Yes / No
Leaflets Yes / No
Social Tariff Yes / No
Complaints Leaflet Yes / No
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1.7 Customer billing

Number of customers requesting communications in Welsh:
Number of customers receiving communications in bilingual format:
Comments:

1.8 Quality and Environment

There are no standard letters or leaflets that originate from this department and no customers have

previously expressed a wish to this department to be communicated to in Welsh.

1.9 Company vehicles

Review proportion of company vehicles with bilingual logos with both languages equally prominent.
2.0 External Presentations and reports

Investigate/ review evidence of the number and types of external presentation, for example CCW,
CAB and reports, for example customer facing annual performance report and key price review
information.

2.1 External signage

Investigate the presentation of external signage —standard is bilingual presentation with text side by
side.

Conclusions

It would be reasonable to conclude that both languages are / are not treated the same at present
and the Welsh language can be regarded as treated less / no less favourably than English

Actions
e Review ofactions from previous audit

New actions
e Record and ensure ownership and clear accountability for actions
e  Give a briefing to key stakeholders on the current Scheme and those likely to be involved in
the application of the forthcoming Standards.

e  Provide update at Internal Wales Committee

Signed:

Date:
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Annex 2: Customer insights in detail

In April 2017 we carried out qualitative customer research on the licencechangein which customers
expressed a view about the importanceof retaining Welsh roots and services such as Welsh languageservices.
The provision of Welsh languageservices is factored into notions of identity and meets functional as well as
emotional needs. Customers demonstrated a fierce supportfor the need for these services to be continued,
despite those participatingin theresearch not being (fluent) Welsh speakers, and being unlikely to read billsin
Welsh or to phone a dedicated Welsh speakingsupportline. Respondents couldn’treconcilethe loss of
dedicated, Welsh speaking employees with any monetary savings.

Between October and December 2017 we engaged with a further 50 customers through in-home depth
interviews with customers who have health, wellbeingand financial vulnerabilities, along with two deliberative
workshops.The key aims of this research were:

To understand:

° our customers’ needs and priorities as they relate to water;

° their current views and experiences of their water company;

° how well we are meeting customers’ needs, and where we could do more to improve their services;and

° the views and particularneeds of those with financialand health and wellbeing vulnerabilities and
whether the support availabletothem is adequate.

To explore some specific themes:

° Are there any key differences between Welshand English customers?

° Are there concerns about lead piping,and ifso, how would customers like this to be dealtwith?
° Do customers in North Wales see Dee Valleyas alocal company?Ifso, what are the benefits?

Through ourresearch customers raised the importance of their services being provided by a local company.
One of the key attributes that customers associate with being a local companyis the connectionto Wales and
the opportunity to communicate inthe Welsh languageifthey wished to.

Our customer tracker researchin 2018 tells us that whilstcustomers do not think that the licence change will
make much difference to them, some do not likethe fact they perceive a small /local /Welsh company being
lost.Itis clear thatwe need to reassurecustomers that the licencechangeisinfactan opportunityto focus
entirely on our customers in Wales.

In April and May 2018 we carried out qualitativeand quantitativeresearch on our costadjustment claims (PCs,
ODIs andinvestment choices research)and 73% of household customers, and 74% of non-household
customers found the proposed Welsh languageservices acceptable.

Customer support for Welsh language services

Don't know

Do more

Proposed option

.
Doless  —
0% 10% 20% 30% 40% 50% 60% 70% 80%
" Non household customers (Sample: 104) M Household customers (Sample: 400)
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4.2 Cost Adjustment claims

We welcome Ofwat’s inclusion of a costadjustment process atPR19 to reflect material and unique costs that
are unlikely to be reflected inits costbaselines. Werecognisethe importance and emphasis that Ofwat places
on well-evidenced claims. The approach we have taken to identify potential costadjustment requirements is
set out below. The proformas for our four costadjustment claims arethen included. Detailed business cases
for each of the claims can befound in section 4.4.

4.2.1 Methodology followed to identify and evidence cost
adjustment claims

We want to ensure that we submit well-evidenced costadjustment claims. Claims areonly required where we
believe Ofwat’s totex models are unlikely to reflect future investment requirements. We have used an
approach to develop potential cost adjustment claims thatallows us to challengetheir validity and the
robustness of our evidence at four stages.

Four-stage approach

4. Outline design and

2. Develop outline 3. Develop detailed

1. Identify potential

big challenges cases

business cases costing

.

eworkshops

ereview STW list

ereview risk entries
(ERM)

ereview policy and
statutory
requirements

J

\.

egather evidence

einternal challenge

eexternal challenge
via CCG

econsider retiring
ideas

ereview Ofwatfinal
methodology

J

eanalysistodevelop
evidence

ecustomer research

estakeholder
workshops

einternal and
external challenge

ebasis of the May
submissionto
Ofwat

econsider retiring
claim

.

J

efeasibility and cost
benefit analysis

edetailed costing and
benchmarking

einternal and
external challenge

eaffordability and
acceptability testing

efull Board assurance

econsider retiring
claim

\ J

This staged approachis intended to not only ensure that we are tacklingthe challenges in the right order (i.e.
starting with the need and not solution) butalsoto ensure we take a proportionate approach.

The interaction with Ofwat’s modelling approach

At PR14, the Dee Valley Water Final Determinationincluded around £20 million of costadjustment claims. This
equated to 20% of totex. At anindustry level, Ofwat adjusted the costthreshold by 3% for successful cost
adjustment claims —Dee Valley Water was a clear outlier.

Followinganinitial review of the proposed range of models, we do have remaining concerns aboutthe ability
of an econometric modellingapproach to satisfactorily reflect our unusual populati on density, economies of
scaleandtopography. This is particularly thecasefor the waste water models. In our response to the
econometric modelling consultation we provided further commentary to explainthatinthe round there is a
systemic bias thatunderestimates the costs we will need to deliver all of our statutory obligationsand the
services and stretching performance that our customers expect. In each costadjustment claim, we set out the
specificareas of concernandimplications of the modelling approach on the required expenditure.

Learning from our experience at the 2014 price review

We developed our staged process based on learning from both Dee Valley and Severn Trent experiences of the
PR14 process.The process embeds five elements.
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° Start with the need, not the solution. Severn Trent’s experience highlighted the importance of
understandingthe underpinningchallenges and needs that could driveinvestment, as opposed to
identifying specific solutions.

° Consider the context of the wider plan (and Ofwat’s methodology). We've considered not justthe need
for investment, but alsothe need and appropriateness of a cost adjustment as well as other
opportunities such as Direct Procurement for Customers (DPC) - although we recognisethat our claims
would fall well belowthe DPC threshold.

° Challenge at everystage, and from every perspective. By takinga staged approach, with specific review
criteria (including for rejecting potential claims) and inviting challenge both internally and externally,
we've worked to make sure that there is a well-evidenced need.

° Ensure effective governance. Our executive team has challenged the development of our business cases
atcriticalstages.Our cases haveundergone further assuranceand Board governance with the newly
established Hafren Dyfrdwy Board.

° Understand risk and protect customers from uncertainty. The strategic nature of some of the
investment we are proposingcan create uncertainty for customers. We've worked to make surewe
understand this uncertainty, and where appropriate, protect customers either through existing statutory
processes or performance commitments.

Identifying cost adjustment claims

Our process toidentify potential costadjustment claims began by understandingthe bigchallenges we face.
We've identified these challenges inthree ways:

° Inside looking out — what do our employees thinkare the biggest challenges thatwe need to meet to
continue to deliver serviceto customers?

° Outside looking in —how arestatutory requirements changingand how well equipped we areto cope
with any change?

° Outside looking in —what arethe key factors that are importantto our customers and stakeholders and
how well equipped are we to deliver those expectations?
Engaging our customers

Whether driven by statute, or the needs of our customers themselves, our costadjustment claims arefounded
on customer engagement and insight.

Inorder to ensure that we have captured the needs of our customers, we have carried out innovative new
research to identify what really matters to them. We have then builton those themes indeliberative
workshops and co-creation sessions. Wehave also undertaken willingnessto pay research to informour cost-
benefit analysis.

Different research techniques used to inform our cases

Approach Purpose

Customer Understand our customers’ needs, how they might change and the role that we playto

needs research meet those needs.

Co-creation To devisesolutions to future challenges with customers — for example, how to
encourage customers to playtheir partina lead free Wales.

Valuation Understand the value customers placeon serviceattributes to inform cost-benefit
analysis.

Understand importance of improvements inthe context of other areas of our plan.

Deliberative To allowdetailed, informed discussion on complex or future looking topics.
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Customer challenge group and other stakeholder challenge

Our independent customer challenge group (CCG) comprises members from our regulators,local authorities,
customer interest groups and independent members selected for their specific experienceand expertise. We
have engaged our CCG on:

e Ofwat’s expectations for costadjustments;

e our approachtoseeking customers views relatingto our cost adjustments;

e our need cases forinvestment;

e the customer evidence underpinningthis need;

e our approachtocustomer protection; and

e how we arereflecting and balancingstakeholder views;and

e whether our proposed solutions arethe best option for customers.

We have also undertaken further engagement with our wider stakeholders to seek their views on both the
investment and type of solution we are proposing. Onthe 10t April we held two stakeholder workshops
covering catchment approaches and biodiversity and how to reduce lead in drinking water. More detail on
these events are includedinthe respective business cases.

Challenging and finalising claims

The progression of our claims has been overseen by our executive team usingan evidence-based approach.
Examples of the criteria relevantto assessingthe strength of our need casesis setout below.

External challengehas been provided by our customer challenge group and through external assurance.

Example criteria for assessing need cases

Criteria Example considerations

Has this type of investment already been delivered by the water sector over the

lastdecade?
Need for adjustment to

: Does this investment deliver frontier shifting performance?
costmodelling

Does the investment meet Ofwat’s materiality thresholds?
Could this investment qualify for Direct Procurement for Customers?

. Is the need customer driven?
Need for investment ) . .
Is there new or achangeinlegislation?

This process of scrutiny and challenge has allowed us to refine the circa 50 challenges we identified to the four
includedin this submission.

Overview of cost adjustment need cases

Proforma Price Control Business case

reference included
Reservoir safety W01 Water Resources v
Reducing leadin Wales W02 Water networks plus v
Supplyresilience W03 Water networks plus v
Biodiversity and well-being wo4 Water Resources v
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Company: Hafren Dyfrdwy Name of claim: Reservoir Safety Claim identifier: W01
‘ Name of claim | Reservoir Safety
Name identifier of related claimsubmittedin May 2018 W01 Reservoir Safety
Business plantablelines wherethe totex valueof this claimis reported WR8
WS1, line 12 (£3.15m)
WS2, line 14 (£0.5m)
WS2, line24 (3.85m)
Total value of claimfor AMP7 £7.5m
Total opex for AMP7 nil
Total capex for AMP7 £7.5m
Depreciation on capexin AMP7 (retail only) n/a
Remaining capex required after AMP7 to complete construction nil
Whole lifetotex of claim £7.5m
Company estimated claimvalue covered by costbaseline £0.42m
Materiality of claimfor AMP7 as a % of the totex of the relevant controls 30%
Does the claimfeature as a Direct Procurement for Customers scheme? No

List of accompanying

Brief summary of evidence to support claim evidence

Through a detailed riskassessment process we have worked with
Reservoir Engineers to establish thelevel of riskand the remedial
actions thatare needed to maintainthe assetsinasafeand
serviceablecondition. Wehave reviewed underlyingassethealth
measures to validatethe riskassessment.

Section Bof 4.3.1

Need for

. We have engaged customers to understand their views on assethealth | Annex 1 - Reservoir
investment

andresilience, which informed development of options and the Portfolio Risk
decisionon pace. Assessment —

Both the need for investment and customer research undertaken has | November 2017

been challenged by our customer challenge group (CCG) who support
the approach taken.

There are two key reasons for a cost adjustment:

e Changes inlegislation, specifically the phased introduction of the
Flood and Water Management Act 2010 which amends the
existing Reservoirs Act 1975. Withinthe Act is a legislativechange
unique to Wales to reduce the capacity of reservoirs fallingunder
the Act from 25,000m3 to 10,000m?3 hence increasingthe number

Need for a of reservoirs captured by changes inthe legislation. )
cost Section Cof 4.3.1
adjustment e We do not think the econometric models are ableto robustly

reflect the investment needs of this assetgroup, for three reasons:

o There are currently no proposed model variables thatreflect
this requirement or assetgroup.

o We have a high number of impounding reservoirs relative to
our population served due to of the particular ruralityand
topography of the area.
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o The extremely longlifeandlong replacement cycle of this
assetgroup is difficultto model usingafiveyear data series.

Outside of
management
control

The principaldriver of this investment is compliancewith the
Reservoirs Act 1975, this is a mandatory requirement and is therefore
outside of management control.

The mitigatingactions thatare identified through the statutory
inspections aremade by independent reservoirinspectors usingalong
established, independent code of practice.

Itis a management decision toidentify the most costeffective way of
managingthese longlifeassets to deliver servicenow andinthe
future.

We areinvesting more than the PR14 plannedinvestment to ensure
we manage emerging risks appropriately.

Section Bof 4.3.1

Best option
for customers

We have carried outextensive optioneering and our plan balances risk
andthe paceof investment to make surethe overall investment
packageis affordableandthe level of riskis acceptable, thereby
ensuring we dischargeour duties and behave as responsibleasset
stewards.

We haveidentified andincluded opportunities to find solutions that
offer multiple benefits to our customers, such as improved
biodiversity atthese highlyvalued, legacy assets.

Section D of 4.3.1

Robustness We have developed the scopeand cost of the solutions with Reservoir
and efficiency | Engineers and have undertaken cost benchmarkingto ensure our costs | Section D of 4.3.1
of costs are efficient. Using both contractor quotes and consultantcostings.
Our statutory obligations are monitored and enforced by Natural
Resources Wales (NRW) on behalf of the Welsh Government. We
therefore have notincluded anadditional performance commitment
(PC).
Customer .
. Section E 0of 4.3.1
protection

Whilstwe have engaged customers on the pace of investment and the
impacton bills, we know from our research that they are not
necessarilyinterestedinregularinformation on progress, or technical
details of delivery.

Affordability

Our planbalances riskand the pace of investment to make sure the
overall investment package is affordableand the level of riskis
acceptable, thereby ensuring we dischargeour duties and behave as
responsibleassetstewards

Section E of 4.3.1

Board
assurance

The Board has been engaged throughout the preparation of this
proposal, reviewing the need for the caseinlinewith Ofwat guidance
and carefully considering the contents of this claim. The Board has
given its approval on the final version of this costadjustmentclaim
following completion of the full assurance programme.

We have also kept our executive committee updated on compliance
with the Reservoirs Act 1975. Through our robust governance process,
the executive committee have signed-off additional investment, over
and above the PR14 final determination, to address emerging risk.

Section E of 4.3.1
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Company: Hafren Dyfrdwy Name of claim: Reducing Lead  Claim identifier: W02
‘ Name of claim Reducing Lead
Name identifier of related claimsubmittedin May 2018 W02 Reducing leadin Wales
Business plantablelines wherethe totex valueof this claimis reported WN6
WS2, line 6
Total value of claimfor AMP7 £2.9m
Total opex for AMP7 nil
Total capex for AMP7 £2.9m
Depreciation on capexin AMP7 (retail only) n/a
Remaining capex required after AMP7 to complete construction Ongoing programme to
AMP11
Whole lifetotex of claim £2.9m
Company estimated claimvaluecovered by costbaseline nil
Materiality of claimfor AMP7 as a % of the totex of the relevant controls 2.7%
Does the claimfeature as a Direct Procurement for Customers scheme? No

List of accompanying

Brief summary of evidence to support claim evidence

The need is underpinned by four pieces of evidence:

e Meeting the Welsh Government’s Water Strategy for Wales Section Cof 4.3.2
and prospective changes instandards (likely to be in place by
2030) and contributing to the Well-being of Future Generations

(Wales) Act 2015. Annex 1: Report by water
e Independent evidence obtained confirmingthat there is no safe | health partnership
!\leed for standard forleadindrinkingwater. This evidence has been the
investment . . .
catalystfor other countries worldwide to tighten the lead
standard in drinking water. Annex 2: Joint Customer
e Our customers’and stakeholders’ supportfor this service research_on supply pipe
enhancement. ownership
Data to confirmthat current treatment solutions will notbe
enough to meet the tighter standards.
We do not think Ofwat’s cost modelling approach will sufficiently
cover this serviceenhancement for three key reasons:
e The Welsh Government is driving for greater ambitionand
speed of implementation in Wales compared to the drivein
England.
Need for a e The proposal would achievea higher standard of lead
cost compliancethanthe standard already funded by all customers Section B of 4.3.2
adjustment across the UK water industry (including former Dee Valley

Water customers).

e The econometric costmodels arelikely to onlyinclude minimal
expenditure for customer owned pipes and no model variables.
To address this need, we need to consider the pipe network
outside of our ownership.
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Management decisions have been taken to identify the most cost
effective way of complying with the current lead standard.

Outside of Both the decisiontoincreasethe standard,andthe ownership of
management | customers’supply pipes areoutside of management control. Section B of 4.3.2
control However, the way in which we engage inthe policy directionand
seek costeffective solutions toachievethe ambitionis largely
within management control.
We have used benchmarking with AMP6 projects and industry
costs used as part of the health partnership to ensure that these
costs areappropriate.
Robustness
and The overall piperenewal costs arereflective of;

efficiency of
costs

e the complex nature of customer pipework inschools and
nurseries

e the rural natureof one of the three hot spotareas —
where communication pipes and customer supplyare
long

Section D of 4.3.2

Best option
for
customers

Reducing lead from drinking water is a longterm problem and
cannot be solvedinan affordablewayinthe next five years. We
will continue with the current mitigations to protect our customers
to the existingstandard and additionally we are developing
proposals foratripletrackapproach to:

e |ncreaselead communicationandsupply pipereplacement by
takingactioninthe highestriskareas, focusingon schools and
nurseries,andlead hotspot areas.

e Work collaboratively with others to drive multiple benefits and
develop solutions to reduce the costand inconvenienceto our
customers, such as our work with local councils.

e Gather data andimprove our toolkitso that we canidentify a
more affordablelongterm solution

Section D of 4.3.2

Customer
protection

We have taken steps to minimisethe uncertainty of the scope of
work by identifying the highestriskareas andlearningfrom
previous supply pipetrials acrosstheindustry. This has helped to
informus of the percentage of customers who arelikelyto agree
to replacetheir supply pipes.

We have tested a range of potential performance commitments
with our customers and stakeholders.This is importantdue to the
longterm nature and degree of intrusiveness on customers lives.
Our preferred performance commitment is to report on the
number of lead communication and supply pipes replaced.

Section E of 4.3.2

Affordability

We have tested the overall plan affordability with customers and
85% of our customers find our plan affordable.

Section E of 4.3.2

Board
Assurance

The Board has been engaged throughout the preparation of this
proposal, reviewingthe need for the caseinlinewith Ofwat
guidanceand carefully considering the contents of this claim.The
Board has given its approval on the final version of this cost
adjustment claim following completion of the full assurance
programme

Section E of 4.3.2
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Company: Hafren Dyfrdwy Name of claim: Supply Resilience Claim identifier: W03
‘ Name of claim Supply Resilience
Name identifier of related claimsubmittedin May 2018 W03 Supply Resilience
Business plantablelines wherethe totex valueof this claimis reported WN6
WS1, line 13 (£10.121m)
WS2, line 14 (£1.15m)
Total value of claimfor AMP7 £11.27m
Total opex for AMP7 £0m
Total capex for AMP7 £11.27m
Depreciation on capexin AMP7 (retail only) n/a
Remaining capex required after AMP7 to complete construction n/a
Whole lifetotex of claim £11.27m
Company estimated claimvaluecovered by costbaseline £2.57m
Materiality of claimfor AMP7 as a % of the totex of the relevant controls 10.6%
Does the claimfeature as a Direct Procurement for Customers scheme? No

List of accompanying
evidence

Brief summary of evidence to support claim

The need for investment is driven by:

e Ensuringthe structural integrity of the DSRs to maintain water
quality, particularly to prevent water ingress (and therefore
contamination), complying with the Water Supply (Water Quality)
Regulations 2010. Section Cof 4.3.3

e Reducingthe riskofassetfailureto prevent customer loss of
supplyandto prevent assetfailurewhich couldlead to flooding,
for two assets this includes complying with the Reservoir Safety Annex 1 - Risk

Act 1975 and the Flood and Water Management Act 2010. assessmentof service
reservoirs

Need for
investment

Maintaining sufficient storage in the distribution network for
resilience purposes should upstream or downstream assets fail. This
is particularlyimportantin parts of the system where the distribution
network has no or limited interconnectivity.

The requirement to maintain distribution servicereservoirs (DSRs) and
provide a resilient and reliable service is not unique to us, but there
arethree key reasons why we do not think the econometric modelling
approach will reflect our investment needs:

Need for e The econometric models are unlikely to reflect the

cost disproportionatelylargeassetstock due to rural,lowdensity )
adjustment population and topography characteristicof these parts of Wales. | Section Bof 4.3.3
e Due to the very small scale of the company, we are unable to

absorb lumpyinvestment cycles as well as other larger companies
can.

e The Flood and Water Management Act 2010, which amends the
existing Reservoirs Act 1975, has increased the standard of safety
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required beyond that already funded by customers. Whilstthe
legislation was enabledin 2010, its enactment is being phased
with Wales havingto improveits resilienceand move earlier than
England. This legislation hasincreased the number of DSRs falling
under the act by 2.4%.

Management
control

The need to act relates to both statutory drivers and the distinctive
rurality and topography of the area. Both of these are outside of
management control.

However, the way in which we address the need is within
management control and we have seeking the most cost effective
options for our given circumstances.

Section B of 4.3.3

Best option
for
customers

We applyindustry recognised good practicefor establishinga
prioritised ranking of the risk of water quality failures or supply
interruptions acrossour assetbase.

We areseeking to find the most cost beneficial combination of
solutions, identifying the optimum balancebetween riskand
affordability. This includes identifying opportunities to deliver
multiple benefits. Due to the distinctiverurality and topography of
the company’s location, in most cases the most costbeneficial way
of ensuringappropriateresilienceis to enhance DSR reliability.

We have consulted with our customers to better understand their
views on assethealth and resilienceandintergenerational fairness
when trying to establish the optimum pace of investment.

Section D of 4.3.3

Robustness
and
efficiency of
costs

We used Turner and Townsend to benchmark our internal ‘target
price’ costing model. Their analysis concluded thatour estimated
costs arerobust and compare favourably with wider industry. We
alsobenchmarked againstcosts beingseen inour current
programme.

Section D of 4.3.3

Customer
protection

Our performance commitments includetwo measures that link
closelyto this investment:
e CRI (Customer riskindex)which has a specific componentin the
calculation thatrelates to DSR performance.
e |nterruptions to supply which reflects the level of resiliencein our
system.

Section E of 4.3.3

Affordability

Our planbalances riskand the pace of investment to make sure the
overall investment package is affordableand the level of riskis
acceptable, thereby ensuring we dischargeour duties and behave as
responsibleassetstewards

Section E of 4.3.3

Board
assurance

The Board has been engaged inthe preparation of this proposal,
reviewing the need for the caseinlinewith Ofwat guidanceand
carefully considering the contents of this claim.The Board will,
however, reserve its final assurance until our full programme of
assurancehas been completed and the final version of this cost
adjustment claimis submitted.

Section E of 4.3.3
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Company: Hafren Dyfrdwy Name: Enhancing biodiversity & well-being identifier: W04

Name of claim Enhancing biodiversity and well-
being

Name identifier of related claimsubmitted in May 2018 Revised claimadapted from May
submission (WWO01:NEP and

Biodiversity) following Ofwat
feedback.

Business plantablelines wherethe totex valueof this claimis reported WR8

WS2, line 1 (£0.522m)
WS2, line 25 (£1.064m)
WS2, line 35 (£0.182m)
WS2, line 37 (£0.050m)
WS2, line 59 (£0.072m)

Total value of claimfor AMP7 £1.890m
Total opex for AMP7 £0.304m
Total capex for AMP7 £1.586m
Depreciation on capexin AMP7 (retail only) n/a
Remaining capex required after AMP7 to complete construction n/a
Whole lifetotex of claim £9.75m
Company estimated claimvalue covered by costbaseline nil
Materiality of claimfor AMP7 as a % of the totex of the relevant controls 7.6%
Does the claimfeature as a Direct Procurement for Customers scheme? No

List of accompanying

Brief summary of evidence to support claim evidence

This caseincludes our NEP obligation to enhance biodiversity
through the Environment (Wales) Act 2016 and our responsibility
to contribute to wider well-beinggoalsinWales. The Section C of 4.3.4
contributions we are proposingaresupported by our customers
and stakeholders.

Need for
investment

Investment relating to our new duty under the Environment
(Wales)Act 2016, requiring companies in Wales to enhance
biodiversity, which may not be covered sufficientlyin the models.

The investment includes our contribution to goals setand

Need for a cost aspirations of the Well-being of Future Generations (Wales) Act
adjustment 2015. This legislation onlyapplies to 2 of the 11 companies and
was introduced at the end of the time series used to create the
models, therefore itseems unlikelythere will beany costs present
inthe expenditure data series and we do not think there will be
anyvariables thatreflectthe drivers for this investment.

Section Bof4.3.4

Whilstthe need is underpinned by statute, we have not been
Management complacent or assumed costs will be ‘mandated’. We have
control challenged ourselves and scrutinised both the scope and costata
granular level.

Section Bof4.3.4

69



DYFRDWY
severn dee

HAFREN

Best option for
customers

We have considered a range of options to enhance biodiversity
and well-being and have developed partnerships todrive the
maximum benefit for our customers at a much lower costthan
would otherwise have been possible.

We have alsoidentified opportunities to deliver multiple benefits
coveringboth biodiversity enhancements, well-beingand
educational benefits from the same investment.

Section Dof4.3.4

Robustness and
efficiency of costs

This programme will bedelivered entirely through partnership
working with local wildlifetrusts and a Heritage Lottery Fund
project with the RSPB, Welsh Government and United Utilities.

Section Dof4.3.4

Customer
protection

We areensuringthat our customers are protected by making sure
thatinvestment is appropriateand supported by them andalso by
including a specific performance commitment relatingto
biodiversity.

Section E of 4.3.4

Affordability

We have tested the overall plan affordability with customers.

Section E of 4.3.4

Boardassurance

The Board has been engaged inthe preparation of this proposal,
reviewing the need for the caseinlinewith Ofwat guidanceand
carefully considering the contents of this claim.The Board will,
however, reserveits final assuranceuntil our full programme of
assurancehas been completed and the final version of this cost
adjustment claimis submitted.

Section E of 4.3.4
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4.3 Full business cases for the four cost claims

This section includes the full evidence base of the cost claims, building on the information provided to Ofwat
in May 2018.

4.3.1 Reservoir safety cost assessment claim

A. Overview

This business case relates to our long-term approach to managing our stock of 14 raw water reservoirs in
Wales. A step change is needed to ensure that we remain fully compliant with the Reservoirs Act 1975 and
meet the expected level of asset stewardship.

The required interventions, totalling £7.5m over the next five years (compared to the historical average
£0.42m) have been identified and subjected to an extensive peer review process by qualified and
internationally recognised reservoir engineers. The difficultissue we have carefully consideredis the paceat
which we address the risks thathave been identified. We have identified the optimum balance between
addressingthe need to invest to reduce the increasingrisk of failure, with the overall affordability of our plan.

This legislation covers England and Wales and is notuniqueto Hafren Dyfrdwy, but we set out the evidence to
explain why we believe this is anappropriatecostadjustmentclaim.The reasons arebased on three key
considerations:

° Amendments to the Reservoirs Act 1975 (the Act), introduced by the Floods and Water Management Act
2010, have increased the safety standards required and number of reservoirs classified under the Act in
Wales to levels greater than that already funded by customers. The legislation was enabledin 2010 but
its enactment is being phased, particularlyimpactingin 2019, and these changes arebeing introduced
more quicklyinWales thanin England. Defra has not yet announced the phased startdate in England. As
part of the 10 yearly cyclicinspection process, 12 of the 14 reservoirs will haveto have their Statutory
(Section 10) inspection during the next five years.

° Ofwat’s proposed econometric models currently do not reflect the disproportionatelylargeassetstock or
inherent risk level due to age and dam design, which we believe is greater than the rest of the water
industry.

° Due to the difficultinvestmentdecisions aroundrisk to serviceand pace of investment that the previous
owners of our company hadto make, these assets areoperatingat a higher level of riskthan the average

across theindustry.

This business casesets out a long-term tripletrack plan of monitoring, refurbishingand rebuildingour
reservoirs ata pace that balances risk with affordability. The need to take actionis underpinned by legislation,
need for improved resilience and our proposed approach and phasingof this investment has been discussed
with, and is supported by our customers. We have considered several solutions and haveadapted our
proposed approach torespond to our customers concerns aboutaffordability.

The long-term planset out inthis casewill deliver the following key benefits for customers:

° We will safeguard all of the communities in the vicinity of the reservoirs by fully complying with the
Reservoirs Act 1975 and all subsequentamendments. This Actis a public safety statute and is designed to
lower flood riskto people and property downstream.

° We will ensurethat the reservoirs areupgraded and maintained to a safe and serviceable condition. This
will enhancesystem resiliencebyincreasingthereliability of this water resource and therefore maximise
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the use of the lowest-cost sources to treat. There is strongoverlap with our strategy for ensuring

resilienceinthe round, whichis set outin Chapter 5.

We've challenged ourselves to be ambitious against Ofwat’s themes for PR19

Innovation

Benefiting from trials
carried out in AMP6, we
are proposingto use
innovativeremote
monitoring together with
non-invasive monitoring
technology (e.g.
networked piezometers,
fibreoptics, and
inspections by drones) to
allow us to better monitor
the riskatour reservoirs.
This is particularly useful
to monitor risks duringany
remedial works. These
assets gradually degrade
andappropriate
monitoringallows us to
intervene to avert failure.

Resilience

Our investment inrestoring
our reservoirs willallow us
to more fully utilisethem,
creatingthe abilitytouse
the maximum volume and
reducingour relianceon
our singlelargesurface
water abstraction.

This investment is alsoa
firststep towards
maximisingthe
opportunities for our
customers from being part
of the bigger water
resourcechallenges.

Affordability

We will beseeking to ensure

our costs areefficient and

have also carefully phased our

investment — strikinga
balancebetween peaksin
investment and protecting
our customers and

communities from the risk of

reservoir failure. Weare
seeking to sharethe costin
the fairestway.

Great customer

service

These assets are
criticaltoour ability to
provide continuous
supplies nowandin
the future. This
proactiveapproach
allows us toavoidany
supplyinterruptions
andtime to identify
and deliver the most
costeffective solution
— this would not be the
caseifwe had to react
to a Section 10 notice.

We areenhancing
these treasured
amenities for our

communities.

We've reviewed, but not pursued, the opportunity for Direct Procurement for Customers
(DPC)

We aresupportive of Direct Procurement for Customers and recognisethe potential to embrace markets in
this way to deliver more benefits for customers.

We reviewed our proposed investment programme againstthe descriptiveguidance published about potential
DPC projects. Itis not material enough to trigger the cost threshold and therefore ithas been discounted.

This business case is supported by technical annexes

Inaddition to this business case the following annexes provide further information to supportthe case. They
have been provided to demonstrate the depth and breadth of analysis, butwe do not expect Ofwat to search
these reports for the evidence — they key points that are material to the decisions we have taken are
summarisedinthis case.

Reservoir Portfolio Risk Assessment — November 2017
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B. Need for a cost adjustment

We’ve carefully considered whether the investment need (set out in section C below) would be sufficiently
covered by Ofwat’s cost modelling approach. Maintenance of reservoirs and compliance with relevant
statute is not a new requirement and nor is it unique to Hafren Dyfrdwy. However, there are important
differences in our circumstances that we believe Ofwat’s models do not reflect.

There are three key differences that form the basis for our claim:

° The Floods and Water Management Act 2010, by amending the existing Reservoirs Act 1975, has
increased the safety standards required and number of reservoirs classified under the Act to levels
greater than that already funded by customers. The legislation was enabledin 2010 but its enactment is
being phased, impacting particularlyin 2019, and these changes arebeing introduced at anaccelerated
paceinWales compared to England. Defra has not yet announced the phased startdate in England.

° Ofwat’s proposed econometric models currently do not reflect the disproportionately largeassetstock or
inherent risk level due to age and dam design, which we believe is greater than the rest of the industry.

° Due to the difficultinvestmentdecisions thatthe previous owners of Dee Valley Water had to ma ke,
assets inherited by Hafren Dyfrdwy are operating at a higher level of riskthan the average across the
industry. This was highlighted following detailed appraisal using Portfolio risk assessmentand Failure

Modes analysis conductedin 2017, overseen by our panel of experts.

Statutory safety requirements have increased, and earlier in Wales than England

The Floods and Water Management Act 2010 - by amending the Reservoirs Act 1975 - increases both the
standards of safety that reservoirs mustreach, and the scope of reservoirs thatthese standards applyto.The
relevant enforcement authority for these statutory standards in Wales is Natural Resources Wales (NRW).
Welsh Government and NRW have chosen a different approach to implementation to Defra in England.

Existing legislation

The Reservoirs Act 1975, makes provision againstthe escape of water from largeraised reservoirs,i.e.
structures capableof holding more than 25,000 m3 of water above natural ground level in England and above
10,000m3in Wales.

To comply with the Act, we arerequired to have:

° areservoir Supervising Engineer appointed “at all times”(Section 12 of the Act);
° aninspectionatleastevery 10 years by anindependent Inspecting Engineer (Section 10 of the Act); and

° essential safety works (termed “measures inthe interests of safety”) implemented withina prescribed
timescale.

Inspectingand Supervising Engineers are appointed by the Secretary of State for a five year period before
which time they are required to apply for re-appointment.

The 10-yearlyinspectionis a thorough and complete, safety review of the dam andits infrastructure,
collectively termed the “reservoir”, to current guidanceand standards. The Inspecting Engineer is required to
review the performance of the reservoir and the management regime (leakage monitoring, etc.) and can
prescriberemedial actions, works or investigations as partoftheirinspection. These requirements are termed
“measures inthe interests of safety” and arelegally bindingon the owner. As illustratedin 2.2 below, the
periodic nature of these inspections caninfluencethe phasingof investment — for example, the discoveryofan
unforeseen issuecanresultina ‘peak’ of investment inreservoir safety every decade.

73



DYFRDWY
severn dee

HAFREN

NRW arethe enforcement authority for reservoirs in Wales. They have extensive powers (both civil and
criminal)to ensurethat compliancewith the 1975 Act is achieved.

The Flood and Water Management Act 2010

Followingthe flooding of 2007, the government commissioned anindependent review by Sir Michael Pitt. Of
the 92 recommendations in his report, he identified two key initiatives toimprove reservoir safety.

The firstis improved emergency planningfor reservoir failure. This comprises three components:

° anon-site plan(anemergency action plan)developed by the reservoir owner;
° inundation “Reservoir Flood Maps” detailinga worstcasescenario followinga dambreach; and

° an off-site plan managed by Local Resilience Forums (LRFs) to mitigate the impacts ofa dam breach, from
evacuation through to disaster recovery.

The second relates to safety standards and their application. They have been incorporated into the Flood and
Water Management Act 2010, whichin turn amends the existing Reservoirs Act1975. The Act was enabled in
2010 with phased enactment varied between Englandand Wales.The changesinclude:

° reduced volumetric threshold (from 25,000 to 10,000m3);

° requirement for on-site plans (Emergency Action Plans);

° introduction of a risk-based approach toregulation;

° requirement for mandatory reporting to the relevant enforcement authority;

° enforcement of Supervising Engineer powers to require maintenance works to be undertaken; and
° introduction of charges by the relevant enforcement authority.

These changes have increased the number of our reservoirs fallingunder the 1975 Act (by 55%), the standards
that must be achieved and consequently the costs of ensuringcompliance. For example, we estimate this
enhanced monitoring and reporting to cost an additional £9500 per year for each reservoir. For the five
additional reservoirs which fallinto this classification (between 10-25000m3) that equates to an additional
£233,000 to cover resource costs and routine maintenance aloneduring 2020-25.

The relevant enforcement authorities in England and Wales havetaken different approaches to the timing of
implementation. In Wales, NRW have now introduced the above amendments and arecurrently carryingout
the initial designation which NRW have informed us will be complete by October 2019 at the | atest. However,
Defra in England have initiated a review before they introducethe above changes.

Therefore, given that none of the companies used to create Ofwat’s models had this requirement duringthe
time series period (2011/12-17/18), we believe the model is unlikely to reflect the future costs of achieving
these higher statutory standards.

The totex models are likely to underestimate our investment needs

The proposed econometric models for the water resource pricecontrol do not includeanyvariables relating to
the number of or size of reservoirs. This is a significantdriver of costand we think that we areimpacted
disproportionately dueto the circumstances our assetbase. Our assetbasediffers to the rest of the industry,
particularly in terms of the number of assets (when normalised usingappropriatescalevariables). As part of
our full early submission (May 2018) and modelling consultation response, we set out our views on the
limitations of the totex modellingapproach to satisfactorily take account of economies of scale. This is one
area where we believe this issuemanifests.

74



DYFRDWY

severn dee

HAFREN

Expenditure on this asset group is inherently cyclical

The table below splits expenditure between the routine administrative costof the Reservoirs Act 1975, the
routine maintenance of shorter lifeassets and then the periodic refurbishment or rebuild of the structures.

The table below shows that, due to the nature of the assetbase, replacement/major refurbishment cycles are
very pronounced. Routine maintenance relates to relatively simple maintenancesuch as makingup crests and
repairing pitches on the upstream faces of dams, whilst major refurbishment means the dam has to be taken
out of servicefor a prolonged period in order to carry out extensive repairs.

Our estimate of the implicitallowance (£0.42min 17/18 prices) covers the administrativeand routine
maintenance that all companies incur and the model is likely to implicitly allow for.

Past expenditure on reservoirs
All in 17-18 1990-95 1995-00 2000-05 2005-10 2010-15 2015-20 2020-25
prices

(2018-20
forecast)

Inspections £0.2m £0.02m £0.02m £0.02m  £0.03m

Routine £0.4m £0.4m £0.4m £0.3m £0.47m
maintenance

Major £3.5m** £0.5m** 0 0 0 £0.4m* £7.0m
refurbishment

Sub-total £3.5m £0.5m £0.42m £0.42m £0.42m £0.72m £7.5m

*An additional £0.5m was includedin the PR14 FD for DVW but this was for desludgingtanks in England sohas been
removed fromthe analysis.
** costs have been estimated based on records of workdone.

As a proportion of total expenditure, investment on raw water reservoirs ranges between 0.4% and 5%, which
demonstrates the materiality of the cyclic natureofinvestment on these long lifeassets.

Summary of the asset stock — reasons driving cyclical investment

This expenditure trend is applicableto all companies and a recognised cyclefor longlifeassets, but we believe
itis more pronounced for Hafren Dyfrdwy for the followingreasons:

° As shown inthe charts below, we have more reservoirs per population served than the rest of the
industry —thisis primarily dueto the undulatingtopography and the system designto capture water in
the uplandareas toallowgravity feed to the treatment works.

° Dee Valley was a recent conglomerate of 3 smaller water only companies which historically lacked a
strategic approachtoraw water storage. We have inherited this piecemeal approach.

° The average age of ourreservoirsis 120 years, whichis older thanthe industry average of 100 years.
° Traditionally thereis a history of underinvestment.

° WhilstSVT have several reservoirs thatwere constructed at the same time and usingsimilar design which
has particular higher risk design features these are no longer used for water supplyand subjectto a
phased exit / demolition strategy.
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Number of assets in our portfolio

This casecovers the 14 rawwater reservoirs in Wales thatfall under the Reservoirs Act 1975.The following
table sets out the make-up of the assetstock which has changed due to the combination of the licencetransfer
and the reductioninvolumetric threshold being classed under the Act.

Changes in the composition of Hafren Dyfrdwy asset stock
Located in Wales — Hafren Dyfrdwy assets Located in England —

Severn Trent assets

Dee Valleyreservoirs 9 3
Severn Trent reservoirs * 2 61
Additi I i .

ronatreservorrs 2 (North Wales area of Dee Valley old licence) n/a changes not yet
between 10,000m3and ) . .

3 3 (Mid Wales area of Severn Trent old licence) introduced

25,000m
Total covered by this 14 n/a

business case

* Vyrnwyand Clywedog do not form part of this case as this water does not serve Hafren Dyfrdwy customers

The graph below shows that we have the largeststock when normalised - usingtwo typical denominators -
compared to the rest of the industry.

Our normalised reservoirs stocks are one of the largest in the industry

Number of reservoirs per 1000 population served Number of reservoirs per distribution input
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Welsh Water, Yorkshire Water and United Utilities,alsoruraland hillyareas,also have more than the industry
average, but proportionally, still lessthan us. We note that Yorkshire water have suggested a water resource
model that reflects the fact that the number and size of the reservoirs is a driver of costthat they believe
should be reflected inthe model. Itis alsoimportantto consider that these companies arelarger, which means
there is a greater chancethat they can have already done so,since 1974 smooth refurbishment needs both
within their assetgroup andacross their wider programme.

Characteristics of the assets in our portfolio

Not only do we have a disproportionately high number of reservoirs, but we also havea high proportion of
reservoirs thatare the same age. This has two implications thatfurther explain why investment is so cyclical.
The firstis thatthese assets tend to deteriorate at the samerate, as they are exposed to the same conditions,
sothey are due for replacement/refurbishment atthe same time. The secondis that they have the similar
design features with inherent flaws, which for a group of our reservoirs, is considered by reservoir safety
experts to be one of the higherriskdesigns.

The average age of ourreservoirsis 120 years comparedto an industry averageage of 100 years.Age aloneis
not a driver for investment but for largecivil structuresitis a goodindicationandis a factor thatis considered
inthe riskassessmentmethodology set outinsectionC.
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InMarch 2017 we commissioned reservoir experts at Mott MacDonald to carry out Portfolio riskanalysis (anin
depth riskassessmentlooking atpotential failure modes) of our assetbase.The results areset outin more
detail insection C, but the following extractsets out some of the reasons why this assetstockare considered
to be higher riskand therefore why investment might be needed:

“Dam category: 7 of the 9 (Dee Valley reservoirs in Wales) reservoirs are earth embankments with
puddle clay cores, which are deemed to be one of the riskier types of dam construction”.

“Age: More than half of the asset stock is over 100 years old (the average is 120). This increases the
risk factor by a factor of 10 when applying the developed risk methodology.”

Outside management control

The need to comply with our statutory obligations is notdriven by management decision, however, our
approachto how we meet our obligationsis. This businesscasesets out how we are ensuring we find the most
costeffective way of managingthese longlifeassets to deliver servicenow and in the future.

We have questioned whether DVW has historically under invested in this assetgroup. The DVW PR14 business
plan, prepared by the previous company, sought to manage the impacton customers’ bills by deferring
expenditure on certainassets sothat the highestriskassets (fromboth anoperational and financial
perspective) were focused on first. This sawthe company concentrate its attention on the surfacewater
treatment works, resultingin the renewal of one treatment works per five-year investment period over the
lastthree investment cycles. At PR14, DVW presented evidence that demonstrated that there were emerging
signs thatincreased investment would be needed inthe short to medium term —when the next Section 10
inspection was due. Increased investment is being made at three reservoirs inthe Chester area during AMP6,
whichliein England, which resulted in the investment looking particularly high compared to historical levels of
investment and therefore the business casewas assessed and an adjustmentmade through the cost
adjustment process.

We areinvesting beyond the levels assumedinthe PR14 Final Determinationto ensure we are managingrisk
effectively. We have invested thousands of pounds to carryoutriskassessments and improve our
understanding of the risks and where necessary we have invested to address issues thathad not been
anticipatedinthe PR14 plan. For example, we are investinganadditional £90,000in the next 18 months (this
represents over 20% of the 5 year total for routine maintenance) to address emerging issues identified
through the increasedregular checks.

Findingthe optimum intervention pointis a challenge —bringinginvestment forward canleadto replacing
assets before the end of their lifewhichincreases costs to customers. But delayingit, increases therisk of
failureand canincreasethe costof mitigationinthe future. The degree of flexibilityis also constrained by the
timing of the Section 10inspections, which aredue at 12 of the 14 reservoirs in the next five years.

This demonstrates why we believe this is a valid costadjustment claim - we have proportionately more
reservoirs which arehigherrisk (as a result of the typical design atthe time they were constructed), subject to
acyclicalinvestment (due to the longlife nature of these assets), with minimal investment being made since
1990 and Statutory inspections willtake placeat86% of the reservoir stock. Our evidence for why the level of
investment proposed is appropriateis setout insection D.
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C. Need for investment

This business case contributes to the ‘Water always there’ outcome. As set outinthe overview, there are two
key drivers for this investment. The proposed solutions and investment have been identified to find the most
cost-beneficial solution to meet both needs, as shown inthe table below:

Meeting our statutory obligation - Compliancewith Reservoirs

Act 1975 £7m
Enhanced resilience £0.5m
Total investment £7.5m
Cost adjustment claim (total minus our estimate of implicit

£7.08m

allowanceof £0.42m)

We have tested this investment case with stakeholders including through the customer challenge group (CCG),
directly with our customers and through our Board challengesessions. We present the evidence to
demonstrate that all parties supportthe need for investment.

Our investment needs are part of a longer-term plan

The long-term plan for this assetgroup is to have intensiveand frequent site operator inspections supporting
regular monitoring by our reservoir safety team of qualified engineers, technicians and surveyors. This risk-
based regime allows us to spot emerging defects and undertake remedial works ina timely fashion.

Our people and processes arekey to deliveringour aspiration to be ‘best in class’ for the management of our
reservoirassets. We have operator trainingthatindependent assessors havesuggested is industryleadingand
we have a well-developed succession planin placefor all levels of the team and the benefit of Severn Trent's
independent review panel.

By embedding our approachto risk based management of these assets, we have been ableto develop a plan
to stabilisethe assets and achievea tolerablerisklevel. Having best in class management of this assetstock
will notinitselfreduce risk, butit does mean we can make informed, deliberate investment choices to find the
best balancebetween riskand cost.

The need is driven by a thorough and systematic assessment of risk
Portfolio risk assessment

As partof Severn Trent’s acquisition process they commissioned a portfolio risk assessmentto review
potential failure modes and rankthe relativeriskfor all of our raw water reservoirs. The riskassessment
follows the same process and scoring as the annual safety inspections. In this case, Severn Trent used
independent consultants to carry outthe assessments which were subsequently reviewed by the Severn Trent
independent review panel.

The review panel provides independent technical oversightand assurance of key reservoir related matters and
annually reports to the Severn Trent Chief Engineer. The chair, Dr Peter Mason (Technical Director,
International Dams and Hydropower - MWH) has been supported by Mr Jack Meldrum (Divisional Director of
Mott MacDonald Group). They are each highly experienced Inspecting Engineers and both internationally
respected. They are ableto drawupon further specialistexpertiseifrequired.

The riskassessmentconsidered information from a number of sources, the key ones being:

° Previous Reservoir Act Section 10 and Section 12 reports (to check all previous actions havebeen
completed)

° interviews with the Supervising Engineer and Dee Valley staff (to re-assess theriskina way consistent
with the broader Severn Trent portfolio)
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° Gap analysis (toidentify gaps in our data, knowledge, component capability or specialiststudies that
would be needed/beneficial to have when the 10-yearinspectionis carried out.

Through this process they established a risk score, the priority interventions needed to mitigate the highest
risks andidentified gaps in our knowledge that would help reduce uncertainty. This review identified 83

interventions that can be summarisedinto the followingcategories:

° Immediate need to reduce risk - interventions such as dropping water levels and clearingtrees and
vegetation — these will allbeaddressed in AMP6.

° Reduce uncertainty —a range of studies to better establishtherisk.Partof the Act requires us to have up
to date studies in the followingareas:

Studies required to fully assess future risk
Study Available now May be required Recommended todo

and satisfactory under Section 10 before S10

Flood studies 0 0 8
Overflow Spillway study 0 8 0
Drawdown capability study 0 0 8
Seismic Assessment 6 1 1
Dam Break analysis 0 0 8
Emergency actionplan 0 0 8
Quantitativeriskassessment

0 8 0
Stability review -
embankment 0 / 1
Stability review - foundation 0 8 0
Stability review - structure 0 0 0
Seepage investigation 0 8 0
Ventilation 0 0 0
Reservoir Volume analysis 0 8 0
Hydro mechanical
assessment 0 / !
NDT 0 4 4

We have invested £30,000 more thanincluded for inthe PR14 final determinationto carry out all of the tests
listed inthe recommended column. This demonstrates the level of commitment we have to ensuring we
manage and understand the risks we face.

° Longer term risk mitigation coveringvarious issues such as:
o Four reservoirs haveaging, castiron pressurised pipes running through the embankment, which
significantlyincreases theriskandis wholly unacceptable with recommended reservoir design.

o Five of the reservoirs cannotbe safely taken out of serviceor accessed to carry out the full
inspections.

o Emergency Action Plans arenow allin place, they need to be exercised in AMP7
o Spillways arelikelyto be undersized (flood studies pending).

o The followingtablesets out a summary of the riskassessment.
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A summary of the risk assessment

Volume Age Date Likelihood Consequence Overall Number of
(m?) e s10 due assessment assessment rank (ST rerfmedial
group) actions
1 [REDACTED] 175,485 142 2019 moderate high 1(11) 11
2 [REDACTED] 39,500 145 2022 moderate high 2 (14) 9
3 [REDACTED] 101,200 115 2022 moderate high 3 (16) 10
4 [REDACTED] 281,852 122 2019 moderate high 4(17) 7
5 [REDACTED] 102,967 146 2022 high moderate 5(19) 0
6 [REDACTED] 565,300 109 2019 high low 6(22) 8
7  [REDACTED] 114,000 124 2021 moderate moderate 7 (26) 0
8  [REDACTED] 18,160 76 AMP7 moderate high 8 (27) 8
9 [REDACTED] 281,100 143 2022 moderate moderate 9 (28) 4
10  [REDACTED] 20,600 121 AMPS high low 10 (31) 0
11  [REDACTED] 102,967 146 2022 moderate high 11 (32) 7
12 [REDACTED] 140,000 36 2018 low moderate 12 (66) 5
13 [REDACTED] 18,182 AMP8 low high 13 (74) 0
14 [REDACTED] >25,000 AMP7 low low 14 (75) 0

Whilstthe reservoirs arecurrently compliant with the Reservoirs Act, the risk of failureand extent of the
necessary mitigations required havebeen steadilyincreasingforthe last 10 years, and the indications fromour
independent riskassessmentis that this trend is increasingata much faster pace. Regardless of age reservoirs
areassessed againstcurrentstandards,itis to be expected that disproportionateinvestmentis required on
older reservoirs.

Section 10 of the Reservoirs Act (10-yearly inspections)

Four reservoirs aredue to have a section 10 (10-yearlyinspection) during2019-20. Afurther eight will have
section 10 inspections during 2020-23. Followinga section 10 inspection,a company has up to three years to
carryout all of the remedial works. This means there are likely to be mandatory actions associated with 12
reservoirs during the 2020-25 period. These are being highlighted by our pro-activeapproach employing PRA.

Itis good industry practicetocarryouta pre-inspection up to 2 years ahead of the 10-yearly statutory
inspection. This provides anindication of the potential findings and allows moretime to gather any data
necessary to carry out the work safely and to optimiseand identify the best solutions. From Severn Trent’s
experience managingthe dams in England, this process typically reduces the length of time the dam needs to
be taken out of service/ have restricted operational use and crucially overall cost, mainly dueto efficiencies
duringthe construction phaseas a resultof havingbetter information. Section D includes an explanation for
how we have factored this into the proposed costs.

Our regulators support the need for this case

We have maintained a constructive dialogue with our regulator, Natural Resources Wales (NRW). They are
supportive of our approach. We have also discussed this business case with representatives from Welsh
Government in February 2018 and provided a further update inJuly2018.

Inaddition to proactively supportingreservoir research, we have hosted informativesite visits for their staff.
The regulatory team from NRW visited Liwyn Onn Service Reservoir during construction.

80



DYFRDWY
severn dee

HAFREN

Asset health observations further demonstrate the need

The mainassetis the civil structure,and assethealthis measured through changes in the results of the studies
setout inthe table above. There arelimited regular observations thatcan be made. However, the following
datais one example of a shorter lifeassetwhichis alsoshowingsigns of requiringsignificantinvestment.

An important safety feature of a damis the scour pipe and scour valve. Inolder dams the pipework is buried
within the body of the dam, inthe event of a pipelineburstinthe dam structure, this could causethe whole
dam to fail.The immediate safety response is to closethe scourvalve. Where upstream valves existthey are
devastatingunreliable. Our most recent annual testingrevealed a 22% failurerate, whichis unacceptablefora
critical safety device- areliableserviceablesystemupstream closuredeviceis required. Inthe event of a
device failureduringtesting we have to use divers to undertake repairs, however inthe event of a mains burst,
usingdivers would not be an option on health and safety grounds (due to the potential for the diver to be
caughtinthe uncontrolled flowinto the defective pipe).

Asset health measure

Flap valve failure during annual testing

m Negative (poor isolation) m Positive (satisfactory isolation)

Using technology to reduce uncertainty

One of the most significantrisks in our area of Wales is ground movements — in particular land slips. To better
understand how this riskis changing over time we have installed new piezometers with facility for real time
monitoringat Bwlch-y-Gle Dam. A comprehensive programme for remote monitoring of the main Clywedog
dam s currently being installed. This includes 3D crack monitoring, under-drain flow monitoringand new
survey stations. Comprehensive in-situ stress measurements are also being developed on the buttresses of the
dam. This analysis is helping us to understand normal variations and then to assess any changes in the long-
term trends. We are considering in which other locations we could install this technology to help us monitor
the riskand develop a strategy for deciding when to intervene (i.e. to establish how much movement is
safe/normal).

Our customers understand this need and trust us to plan for the future

Compliancewith the Reservoirs Act 1975 and amendments is a statutory requirement and as suchis not
optional.Therefore we have not discussed the details of the requirements or the riskassessments with
customers. However, there aretwo key areas where our broader research approach has given us insightthat
relates to this investment:

° through our customer tracker 88% of customers trust us to plan for the future. In particular they trust us
to balancemonitoringand lookingafter our assets inthe shorter and longer term, whilstkeeping bills
manageable; and
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° inour initial customer needs research, customers told us, unprompted, the importancethey placeon the
natural environment and havingaccess to green spaces. Ourimpoundingreservoirs contributeto their
lives by offering them suchaccess.Wewill alsolookathowwe canfurther meet their needs inthe
business casebyenhancingaccess and the facilities atthe sites where itis appropriateand cost effective
to do so.

In addition to this we have undertaken specific research on this topic with two complementary approaches:

° we have used a deliberativeto raiseawareness of these more complexinvestment decisions,and to get
more informed views on the pace atwhich we should proceed. In deliberative workshops in both North
Wales and Mid Wales, we have discussed with our customers the idea of assethealth and resilienceand
then specifically howthey see that inthe context of intergeneration fairness (who pays for what, and
when). These workshops included both current and future customers, and were supported by a series of

telephone depth interviews with non-household customers; and

° inour quantitativeresearch with customers on the choices in our plan (performancecommitments, areas
of investment choiceand incentives) we areasking customers about the pace of investment, in the
context of bill impacts.

Customer support for reservoir safety investment

Don't know l

Do more

propesedonen _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

1 Non household customers (Sample: 104) M Household customers (Sample: 400)

Our research finds thatthe majority of customers, whether household or non-household, either support the
proposed option, or a faster pace of intervention (carryingoutsignificantmaintenanceon all reservoirs,
includingthosedue their statutory inspectionin 6 to 10 years’ time). Very few customers did not wish to
express an opinion on this choice.

These results from the quantitativeresearch areconsistent with the broader insightfromour deliberative
research. Customers generally felt that water companies should be takinga proactive to mid-ground approach
inregards to assetmaintenance, especially as wateris seen as anessential service. Areactive approachis
unacceptableasitcouldleadto a spiralofassets fallinginto disrepair thatwould eventually impacton all
customers, both interms of safety and cost. At the same time the current experience of good service means
that bringinginvestment forwardisn’tdeemed necessary, especiallyifthis would cost more.

When discussing reservoir safety more specifically, customer appreciated the need to act on these assets. A
reactive approach would be consideredirresponsible,as well as leadingto future disruptionand billincreased.
Customers expect us to maintainand spread the costof investment over time. Customer views did not change
if we were discussingassets in close proximity to themselves, or a neighbouringarea — they expected that
eventually they would feel the impact.Some customers, particularlyin Mid Wales, questioned why
shareholder profits were not being used to bring forward investment inthese assets.
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It's interesting to note that the future customers in our workshop felt more disconnected with these choices -
they couldreally understand why a faster pace of intervention was anoption, and were content as longas
water is comingout of the tap. Anecdotally,some customers were sceptical aboutwhy we were consulting
them on suchtopics, rather than relyingon our internal experts.

Whilstwe have engaged customers on the pace of investment, and the impacton bills, weknow from our
researchthat they are not necessarilyinterestedin regularinformation on progress, or technical details of
delivery.

D. Best option for customers

We have considered a wide range of options, seeking counsel from experts

We have taken the results of the portfoliorisk assessment(see Annex 1) and worked with anindependent
engineering consultancy to develop the options and then more detailed solutions and costings for all of the
issues thathave been identified as being required under a Section 10 inspection.

We arenot justlookingatthe civil structures and haveconsidered a broad range of options that could be used
to both meet our statutory obligations butalso deliver wider benefits. To identify the best combination of
options for customers now andinthe long term itis importantthat we consider the costs and benefits over
the long term. The figure below illustrates the range of costs and benefits that we areevaluatingto enable us
to simultaneously takeaccountof the short and longer term benefits, whilstensuringthe degree of
uncertainty in some of these benefits does not overly bias the selection.

Range of options and associated costs and benefits

Range of options being considered and illustration of benefits

alternative source —

low

enhanced visitor experience

access
improved catchment collection

floating solar panels

decomissioning reservaoirs

increase reservoirvolume

security

monitoritg (egnon Key

destructive dgsting,
. primary benefitis to reduce cost

refurbishment/ rebuild . primary benefitis to enhance resilience

primary benefitis to reduce the risk to public
safety by meeting our mininum statutory
requirements

— pre-statufiory inspections primary benefitis to enhance well-being of
our communities

Degree of certainity of achieving benefits

10-yearly statutory

annual statutory, |n5paTons
inspections . T

high

routine maintenance

short Timescales benefits are realised long
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The curved lineillustrates thetransition between the traditional solutions adopted to meet our legal

requirements (below the curve) and the wider solutions which provide much broader and longterm benefits

(above the curve).

When carrying outinvestment on assets that typicallylast100 plus years itis moreimportant than ever to

considerresilienceinthe round. In Chapter 5 we set out our overall approach andthe table below describes

the practical changes we have made to ensure we identify the best long term solution.

Risk management

Resilience in the round

Conditioninspections

Talked to our customers about resiliencebut also
affordability to help us find anintergenerational
compromise

Tests/ investigations (such as flood tests
and embankment stability tests)

Talked to our Board about the risks we aremanaging

Considered post intervention risk for
different options

Reviewed the balanceofwater resources andthe risks and
opportunities facingthe alternativesources

Prioritised based on number of people or
area that would be affected iffailure
occurred

Identified trigger points for needing to adaptour planifthe
future is different to our predictions based on the past

Updated the What If documents that
ensure we are ableto respond effectively
inthe event of a failure

Developing more activerelationshipswith the Local
Resilienceforums (LRFs)

Monitored results of increased monitoring
(such as piezometers to monitor ground
movement)

Carried out anassessmentof risks and opportunities under
well-being of future generations —specifically lookingatthe
roleof our sites as anamenity to offer well-being activities

Carried out anassessmentof risks and opportunities for our
sites to enhance the environment —specifically biodiversity.

Considered other risks such as SEMD and climatechange
impacton future quantity and quality of source water

We have identified the most cost beneficial solutions

For each sitewe have reviewed the riskassessments, the pre-section 10 documents and the Atkins peer
review, which sets out the likely actions thatwill become mandatory obligations when the Section 10

inspectionis carried out. Atkins then carried out initial feasibility of options to sufficientdetail to allow costings
to be produced.

The most material riskthathas been identified is present at four reservoirs, each havinga pressurised pipe
runningthrough the body of the dam. In the initial risk assessment, this was given a risk weighting factor of 10
meaning thatitis afactor of 10 more risky thatmodern designs which would not be constructed in this way.
The figure below illustrates the designrisk.
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Through-dam draw off pipework risk

Trigger for Downstreamcontrol.
internal erosion Leaving aging pipework
under pressurethroughthe
body of the dam

Draw off pipework under pressure ~ .
' \ N

Where valves exist - . \ .
Cast iron pipe embedded in
22% operational Cut-off PP

. Trench dam - vulnerable to fracture
failure rate .
and corrosion

Risk of failure
following internal
erosion

We firstconsidered ifthese reservoirs areneeded atall and whether it would be possibleto replacethe
capacity e.g. through increased abstraction elsewhereor increased storageat other sites or through a water
tradingoption. Due to the location and strategic importanceand cost of the alternativeinfrastructure
(pipelines and pumping costs) this was discounted.

Engineers then considered three types of solution atall 4 reservoirs wherethis design feature exists:

Initial consideration Whole life cost at 4
capex at 4 reservoirs

reservoirs

Biggest reduction inriskand remove the need for

New dam to L .

. anysignificant maintenancefor c80years.All Not assessed as clearly
modern designand £60m . . . . .
tandard routine maintenance could be carried out easily too expensive
standards

and would be minimal

Reduce the pressureinthe pipeand therefore

the likelihood of failure of the pipe and improve
Replacement valve

tower £20m isolation.Butthe pipewould still be operational £23m
andinspection not possiblewithoutcomplete
draw down
Siphon solution to Removes the need for and therefore risk of the
enable o £2.8m preS‘Sl:IrIS(.Ed pipe.Reduces cqnstructlon riskas no £8.5m
decommissioning modifications would berequired to the body of
of pressurised pipe the dam.

The siphonsolution has been chosen on the grounds of whole lifecosts (over 50 year horizon) and lower
constructionrisk.Inaddition to this design feature the other risks identified have been reviewed and options
considered. The mitigations aresitespecific, buthave been summarisedinto the following categories.
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Summary of the Construction costs per site from initial assessment (£k)

Cae Ty Pend- Penycae Penycae Llyn Nant- Pant Other Total

Liwyd Mawr inas Lower Upper Cyfynwy y- Glas sites*
Ffrith

Valves, tower,

. 50 450 630 660 710 1,200 810 90 4,600
siphons
Spillway 700 30 650 1,430
Access 56 59 255 200 330 231 1,131
Embankment 73 80 120 130 70 163 40 676
Toe drainage 50 50 110 160 40 90 50 50 40 640
Studies 12 58 18 6 21 18 62 21 59 275
Sub-total
construction 168 1,317 456 876 841 948 1,612 2,024 510 - 8,752
cost
Total Cost 196 1,558 555 1,109 1,058 1,197 1,932 2,642 616 84 10,948

* Reservoirs in Powys; Nant-y-Geifr, Esgairerira and Pen-y-gwely

We have then overlaid the reservoir safety plans with other aspects of the plan —specifically:

° The security requirements under SEMD.

° Property portfolio and potentially partnering organisations to understand scopefor visitor experience
improvements.

° Catchment solutions to better manage surfacewater run-off intothe reservoirs.

This has enabled us to identify around £200k of synergies where the investment delivers multiple benefits,
reducingthe total costaboveto £10.7m.

This was significantly higher than the original estimatethatwas used to discussthe proposals with customers
and whilst16% of customers thought we should do more to reduce risks faster,itwas also clear thatthe bill
impactof £10.7m of investment would not be acceptableto the majority of our customers.

Therefore we carried out two further reviews:

° Consider drawing down reservoirs thatare not critical to operations in the next five years to reduce the
scope of work that would be required under Section 10.

° Identify the areas in our assessmentwhere there is some uncertainty about whether the work would be
mandated under Section 10.

We have considered the risks and opportunities associated with these options and have identified £1m that
canbe saved by drawingthree reservoirs down to reduce the scope. Two of them are already non-operational
sites, the thirdis operational butprovides limited storage and is only needed under drought conditions.

There are two sites where we believe some of the likely Section 10 requirements areuncertain. We think this
because the items were only raisedin one of the two independent reviews and the riskrelateto features that
relate to the originaldesign and none of the previous Section 10 inspections have flagged this as a required
mitigation or action. The cost estimate for the uncertain elements across these two sites is £2.3m. We have
excluded this costfrom the costadjustment claim.
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However, itis possiblethata statutory obligation could be mandated and we are therefore proposingto
includethis as anuncertainty mechanismthat will be administered through ODIs. This means thatifthe
inspecting engineer deems the work is necessary then the mitigations will be put in placebut the costs won’t
be recovered from customers until the true up inyear 1 of AMP8. This minimises impacton customer billsin
the short term and provides us with an incentiveto identify more efficient solutions to mitigatingthe risk that
has been raised to prevent itbecoming a formal obligation.

Therefore, we have reduced the cost adjustment claimfrom£10.9m to £7.5m by identifyingthe leastwhole
lifecostsolutions, identifying synergies and balancingthe risk between current and future customers and
customers and shareholders. Wethink this represents the optimum scope of work to meet the needs of all
stakeholders.

We have benchmarked our costs to ensure we have identified efficient solutions

The next step is to demonstrate that the estimate costs of the agreed scopeare efficient. We do not have a
largecostdatabasefor these longlifeassets and due to the variety of designs and specific circumstances
therefore the onlyapproachthatcanbe taken to get a robust costis by carryingout individual scopingand
costingfor each site. As we develop the robustestimates we are also seekingto benchmark the costs against
the consultants costdatabaseandthatof Severn Trent to ensure savings resulting fromthe pre-inspection
approacharealsofactoredin. This will enableus to challengeand then ensure that the costs represent
efficient costs.
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E. Customer protection

How we will hold ourselves to account

We have carefully considered the need fora performance commitment to protect customers from non-
delivery or uncertaintyinthe need or scope. Given the level of detail in which we have reviewed the reservoirs
and how closely our assessmentfollows the formal statutory inspection approa ch, we believe the
interventions will become mandatory at the time the Section 10 inspection and this activity will represent the
vastmajority of the investment. Other than the reduction inriskof a supplyinterruption there are no other
serviceoutcomes that customers will experience as a resultof this investment. Given our management of
these assets is heavily regulated and closely monitored by NRW, on behalf of Welsh Government, we do not
think there is a need for anadditional performancecommitment. We have tested this with customers and
have learned that 88% of customers trustus (and expect us) to plan for the future. In particularthey trustus to
balance monitoringand lookingafter our assets inthe shorter and longer term, whilstkeeping bills
manageable. Whilstwe have engaged customers on the paceof investment, and the impacton bills, we know
from our research that they arenot necessarilyinterestedinregularinformation on progress, or technical

details of delivery.

Affordability

Affordability has been a key considerationinformingour proposals. Whilethereis little choice over
investment to meet statutory obligations, weare seeking to strikethe right balancebetween risk,actionand
affordability acrossall proposed investment.

We have reviewed willingnessto payresearchandtested proposalswith customers, specifically to understand
their views on intergenerational fairness and resilience.

Followingacceptability testingitwas clear that we needed to rebalanceour planto reduce the impact on bills.
This is particularly challenging here due to the fact that the activity will become partof a compulsory statutory
undertaking. However the uncertainty mechanism that we have set out above has enabled us to reduce the
impacton bills intheshortterm, whilstincentivising us to manage the riskand identify suitable mitigations.
This mechanismhas been discussed with our CCG.

Board assurance

We designed a bespoke assuranceframework to supportthe development of our planto the highestquality.
This Board-led framework builds upon our robustannual assuranceprocesses. Each building block within our
planwas assessed for risktoincludethe individual components, for example data, methodology, judgements
and assumptions, againstour likelihood factors (level of change, complexity, roles and responsibilities and
subjectivity) and our impactfactors (financial value, customer impact, competition, statutory / regulatory
requirement). The level of risk determined the type andlevel of assurancerequired with significantor high risk
buildingblocks allocated to anindependent thirdlineassurance provider depending on the particular
expertise required. This framework was applied to our cost adjustment claims and havebeen assured through
all three lines of assurance.

For this costadjustment, third lineassurancewas undertaken by Blackand Veatch usinga two staged
approach; 1) aninitial review of our methodology and 2) a final review of our processes and data. Blackand
Veatch found that;

“An effective process was used to identify potential challenges justifying Cost Adjustment Claims
(CACs) which met Ofwat criteria and were material. These were challenged internally, by customers
and by other stakeholders. The proposed CACs were justified, supported by customers and had been
robustly costed” and;
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Costs had been assessed for each CAC at an appropriate level of detail, based on similar work carried
out by the company or estimates provided by others, and were as robust as possible at the planning
stage. A proper assessment of options had been carried out and steps taken to optimise work scope
and cost” and;

“The Reservoir Safety CAC is justified on the grounds of the faster pace of implementation of
mandatory reservoir safety legislation in Wales, the age and design features of the company’s dams
and the likely spike in PR19 investment, compared with previous periods, given the company’s limited
ability to absorb peaks in spending. Costs have been estimated using appropriate methods, based on
a detailed assessment of the work required at each site and including cost-effective options. Measures
to reduce and defer expenditure have been included following a risk-based assessment”

For more information on how we developed and applied our framework to our cost adjustment claims and the
findings of the assurance, pleaseread our ‘Securing Trust, Confidence and Assurance’ Chapter 10.
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4.3.2 Reducing Lead in Wales cost assessment claim

A. Overview

Every day our customers trust us to deliver safe, clean drinking water to their taps. This is the most
fundamental aspect of the services we provide and as such it is heavily regulated. This business case relates
to the vision and ambition of the Welsh Government regarding water quality - specifically the risk of lead in
water. Our customers support us taking action to work towards a lead free Wales, and that the ambition in
Wales is greater and more immediate than in England.

We have a good track record and Hafren Dyfrdwy (HD) has one of the highestlevels of lead compliancein the
industry. However, inresponse to the growing evidence of the negative health impactof lead, the Welsh
Government, through the Water Strategy for Wales has increased its ambitionand seta clear expectation that
we should “aimto keep exposure to lead as lowas reasonably practicable”. This is emphasised through the
well-being of Future Generations (Wales) Act 2015 and this need contributes to four of the seven well -being
goals.

Research has shown that there is nosafestandard forlead and that young people (particularly those under six
years old) who areexposed to leadindrinkingwater at the current 10ug/l standard have shownincreased
behavioural problems and lower IQ. The statutory standards weare required to meet are likely to change as a
resultof this evidence —the European Commissionis currently consulting on a further tightening of the lead
standardto 5ug/I (from 10ug/l) which could take effect from 2030. Other countries, such as Canada, have
already adopted the tighter standard on the strength of this evidence. The DWI have signalled thatthey are
minded to track performance againstthe tighter standard through AMP7. We cannot achievethe Welsh
Government’s challengeto do more nor the prospective 5ug/l standard unless we do something different.

Currently, we have two principal options totacklelead: either replacethe pipework or seek to mitigate the risk
through phosphate dosingat our treatment works. The firstof these options is challengingas water companies
do not own the lastsection of pipe, and we cannotinsista customer replaces or lets us replacetheir pipework.
Itis alsoverycostlyanddisruptivefor customers to replacethe pipework entering their homes. As a
consequence, we, like other companies, have focused on the second option - mitigatingthe risks through
treatment at our works. Investment has been made over the last10years to installand optimise phosphate
dosingatall but one of our treatment works. However, as our analysis demonstrates, treatment solutions
alonewill notbe sufficientto meet the future standards inthe shortterm andinthe long term, chemical
treatment is not the most sustainablesolution because of the environmental impacts.

Inresponse, this casesets out a twin track approachtoincreaselead pipereplacement: takingactioninthe
highest riskareas now, while working collaboratively with others and developing solutions to reduce the cost
andinconvenience to customers. Customer engagement is critical given the directimpactit will haveon them -
we've therefore developed our proposalsthrough several stages of engagement and drawn insightfromthird
party research. We believe that both the need to take action,and our proposed approach,is supported by our
customers.

The investment proposed in this business casewill bethe startof a longer term strategy —we need to work
towards a financially and environmentally sustainable solution. That means removing lead pipes so that
chemical treatment is nolonger needed (therefore removing the adverseimpactandincreased cost of
removing these chemicals fromour environment) but alsoidentifyinginnovation toreduce the cost of pipe
replacement. We cannotsolvethis probleminan affordablewayinthe next five years, or by ourselves. At the
current estimated average costof £2,000 to replacethe entire service pipe (company and customer owned
sections),itwill take hundreds of years to remove all lead pipes, based on the current willingness to pay value.
Thisis not acceptableto our board, our customers or our regulators.

The Welsh Government is also currently consideringthe casefor supply pipeadoption by water companiesin
Wales. This casedoes not assumea decision either way, but we are carefully consideringhow it might change
the costs and benefits of the possible options under consideration. This will enable us to make a best firststep
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until there is more certainty about this potential change inlegislation. Achange in ownership can change the
costs of the solutions (as itremoves the costly need to negotiate with each customer) but it doesn’t change
the fact that even if we owned the pipes, the current technology and solutions meanthat we area longway

off meeting the tighter 5ug/l standard or removing lead entirely unless we find innovative solutions that
reduce the cost— thatis the challengeour regulators and customers are setting us and this caseseeks to

respond to.

We’ve challenged ourselves to be ambitious against Ofwat’s themes
Affordability

Innovation

Resilience

Great customer
service

Marketinnovation to get
plumbersinvolved —
competitionlaw limits the
scopeofworkwe cando
on the customer owned
section of pipe.
Technology—relining
trials, geospatial mapping
to getbetterinformation
to targetand prioritise
replacements.
Researchingtechnology
to make it easier/more
reliable to take samples.
Enhanced process
optimisation of
plumbosolve ncy
treatment.

A strategythatsolves the problem,
notjusttreatsit, is more resilient —
this removes reliance and cost of
treatmentin thelongterm.Italso
removes adverse impacts onthe
environment.

As pipesage the chance oflead
dissolving into the wateris higher.
Communication and service pipes
won’tlastforever(atcurrent
replacementrate the inferred
assetlifeis over 2000 years)—this
strategy helps with phased
replacementandbetter
monitoringof the risks. Welsh
Governmentare particularly
concerned about the lack of
resilienceasaresultofthe current
ownershipmodel.

This is one of the key
considerationsinthis
caseand what makesit
so hardto solve.

Inthe shortterm we
have sought to findthe
right balance between
actionandaffordability.
Ourworkinthe next
five yearsisaimedat
finding a more
affordable solutionto
this needthat will
underpina longerterm
strategy. Otherwise it
wouldtake 112 years to
solvethe problemusing
current WTPand
approaches.

Our customers will
benefitfrom
improved lead
compliance.
Particularlythe
young who are most
effected.
But—justas
importantly - we will
be talking to them
and workingwith
them to address the
issueina waythat
takesaccount of
theircircumstances
and minimisesthe
disruptionto their
lives (ultimately
digginguppipesin
drivewayscanbe
very intrusive).

This business case is supported by technical annexes

Inaddition to this business case, we have included further supportinginformationin the followingannexes.

Annex 1

Lead in Water in Wales report by Water Health Partnership for Wales

Annex 2

Jointresearch on customer views on supply pipeownershipin Wales
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B. Need for a cost adjustment

We’ve carefully considered whether this service enhancement would be sufficiently covered by Ofwat’s cost
modelling approach. We do not believe it would be on the basis that:

° the legislative driver is more ambitious and immediate in Wales;
° the standard required is greater than that already funded by customers; and

° we needto take an approach that looks beyond the pipe network in our ownership.

The legislation has changed and is more ambitious and immediate in Wales

The details of the statutory obligations aresetoutin more detail insection C. The table below illustrates the
degree to which the obligationsareonlyapplicableto companiesin Wales. Only 2 out of 17 companies
operate in Wales and this obligation was notin placewhen prices were set in 2014, therefore there is no (or
very little) expenditure includedinthe historical baseused to create the expenditure models.

Statutory drivers and areas of discretion

Statute Area Scope Timing Change /
who affected
. . . . Yes /
Reducing leadin water Mandatory Discretionary L
companiesinWales
Water -
Strategy Not in place, but we No /
Supply pipe adoption need to informthis Not confirmed o
decision companiesin Wales
Brinkin If enacted,
& Reduce lead standardto . standard would Yes /
Water (under consultation) .
L Sug/| take effect from all companies
Directive
2030.
Contribute to : Mandatory for
Well-being A healthier Wales Ofwat and Natural
Resources Wales — Mandatory for
of Future A more equal Wales . . . . Yes /

. dischargetheir publicservices L
Generations A resilient Wales . companiesin Wales
Act (2015) duties through the from 2015

C A more prosperous companies they
Wales regulate

The cost adjustment delivers an improvement in water quality and public health

The currentindustrystandard, as setout inthe Water quality (water supply) regulations,is toensurelead
levels of no more than 10 ug/l at customers’ taps.

In2016, all regulatory samples in both Mid Wales and North Wales were 100% compliantwith the current
10ug/l standard. This proves that any improvement would be over and above the current standard and that
this case is not about achieving a level of compliance that customers have already funded and which would
be covered by Ofwat’s totex models.

More detail onour current performance is setout insection C to demonstrate that we are already doingas
much as we canto mitigate the risks through treatment solutions and thatour phosphate optimisation
analysisdemonstrates that we have already maximised the protection that can be offered through phosphate
dosingandthatitis not possibleto usetreatment as a way of reducingto 5ug/l or beyond.

To solve this problem we have to go beyond the current legal ownership

Complianceis measured at customers’ taps. The current legal ownershipis splitfor different sections of pipe,
as shownin the figure below:
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lllustration of the ownership split

Property
owner'’s
internal
pipe

Property
boundary

Property owner’s

underground supply pipe

Inorder to meet the statutory obligations, wewill either need to work more closely with customers and
encourage them to replacetheirlead pipes as we replaceour communication pipes, or we need to replacethe
pipes for them. These costs arenot partof the historical costbaseas veryfew customer side pipes have been
replaced by any company.

To estimate how many customer owned pipe replacements may have been carried out by water companiesin
the past(and therefore the costs that arelikelyto be includedinthe basic costthreshold)we have reviewed
the number of lead communication pipes replaced for quality reasons (using the December 2017 cost
assessmentdata submitted by companies).Inthe lastsixyears,the industry has replaced a total of 128,458
lead communication pipes, which represents 0.5% of the total properties served.® The chartbelow shows that
across theindustry the current replacement rate is a very small proportion of the total lead communication
pipe assetstock.

Percentage of lead communication pipes replaced in last 5 years

% of lead comm pipes replaced in 5-year period
45%
4.0%
35%

3.0%
25%
2.0%
15%
1.0%
05%
0.0%
&

Based on the experience gained by Severn Trent in previous years,around 5% of all lead communication pipe
replacements the customer sideis alsoreplaced. This translates intoaround 6,423 customer owned pipes.
Usingthe average unit costto replacesupply pipes usedinthe CCWater / water company jointresearch of
£1,000 per customer pipe (based on anestimate of £2,000 whichis splitequally between customer owned
supply pipeand company owned communication pipe) this suggests that £6.4 millionisincludedinthe
historical baseline. At PR14 Ofwat’s industry total determination was £42 billion, which means even if we
round the estimate up to £10 million, this equates to 0.024% of totex. Therefore we have assumed that the

6 Based on the 2017 number of household and non-household properties reportedin the 2016-17 cost assessment submission.
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implicitallowance for this costadjustment claimis 0.024% of the total totex includedinour plan. This means
the implicitallowanceto3d.p is zero.

In conclusion, thisisavalidclaimbecauseitrepresents anenhanced servicethat will gobeyond the current
legal standard and to target the customers most atriskfrom lead exposure means going beyond our
ownership boundary. The costs of this arelargely notincluded inthe historical basefromwhich the models
have been made. Based on a review of the econometric models published in March 2018 there are no
proposed model variablesthatreflect this requirement or serviceenhancement.
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C. Need for investment

Our proposals are underpinned by four pieces of evidence that demonstrate the need for this investment:

° meeting the Welsh Government’s Water Strategy for Wales, the Well-being Wales Act 2015 (and
prospective changes in standards);

° independent evidence that there is no safe standard for lead in drinking water;
° our customers’ and stakeholders’ support for this service enhancement; and

° data to show that current treatment solutions will never be enough to meet the tighter standard.

Driven by Welsh Government water strategy and future change in standards

This caseis underpinned by the Welsh Government’s visionand ambition thatrequires us to keep exposure to
lead as lowas reasonably practicable.In2016,the Welsh Government published their Water Strategy for
Wales. A key theme of the Welsh Government Water Strategy for Wales is protectingand improvingdrinking

water quality recognising the public health risk presented by lead:

“We must aim to keep exposure to lead as low as reasonably practicable therefore we will consider
management options to reduce exposure tolead and related health effects.

Water pipes and fittings containing lead have been used for plumbing purposes until relatively
recently. The health impacts of lead in drinking water, in particular for children, have been the
subject of international research. Currently, these risks are managed through the dosing of drinking
water with phosphate, which prevents lead dissolving into the water. Although this is the most
economic means of controlling the risk from lead, it does not remove the long term risk from lead
pipes and fittings. In addition, phosphate resources are limited and its use in drinking water has
consequences for sewage treatment and water pollution. We will work with the Drinking Water
Inspectorate, water companies and others toinvestigate best practice and options for addressing
the risk of lead leaching into water supplies.”

The Welsh Government arecurrently considering the costs and benefits of the transfer of ownership of supply
pipes to water companies. We have worked with them to better inform this decision,and aresupportive of
this as itwill makeachievement of leakagelead compliancetargets more straightforward and therefore more
efficient.

This expectation is also echoed inthe Welsh Government SPS to Ofwat (link):

“Ofwat must work with the Drinking Water Inspectorate to regulate companies to encourage and
incentivise them to maintain the current high standard of public drinking water quality for the long-
term. This should include customer acceptability as well as wholesomeness.”

Wider legislation in Wales

The Well-being of Future Generations Act (Wales) 2015 applies principally to public bodies, butthrough the
Welsh Government’s SPS to Ofwat and Natural Resources Wales, we are obligated to work in a way thatis
cognisantofthis Act. There areseveral aspects of this business casethatrelate to the well-being goals and
sustainabledevelopment principles.

° A healthier Wales - A child will absorbabout40-50% of ingested lead, compared to an adultat3-10%.

Ingested lead at this level has been shown to resultin cognitiveand behavioural problems.

° A more equal Wales - A child with blood lead around 10 pg/dl will losearound 5 1Q points and a loss of
one IQpoint candecrease average lifetime earnings by approximately US$18,000 or €12,000. Lead is also
more likely to be present in poorer communities due to older housingstockand lack of upgrading.
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° A resilient Wales — removing the lead from the environment is a more resilientsolution than treatment,
whichis notsustainableand has anadverseimpacton the environment. Italsowouldleadto a more
resilientsociety as theimpacton IQwill be remedied allowing for greater potential for higher earning
careers.

° A prosperous Wales —both interms of longer term reductionin costs because of avoided treatment
costs andinthe shorter term the increased work for local plumbers.
DWI as enforcers of Water Supply (Water quality) Regulations

The fact that the ambitionis strongerin Wales is also recognised by the DWI, who include the following
expectation in the guidance note to companies, September 2017:

“4.8.5 Companies in Wales need to have regard to the specific requirements of Welsh Government
on lead matters in their SPS advice to Ofwat; to deliver the requirements of the Wales Water
Strategy; help deliver the goals of the Well-being of Future Generations (Wales) Act 2015; and to
liaise with the Water Health Partnership for Wales on the development of policy in this area.”

Inaddition, as partof changes inthe Drinking Water Directive, the European Commission arecurrently
consulting on the future legislative changewhich will bewritten into UK lawthrough the Water Quality (Water
Supply) regulations and could further reduce the standardto 5ug/l and anylegislativechanges arelikely to be
enabled from 2030. The DWI have confirmed that they intend to start tracking performance againstthetighter
standardas earlyas 2020 (10 years before official enactment), a similar overlap period was also applied
leadingup to the reduction to 10ug/l in2013.

The future standard changeto 5ug/lis equallyapplicableto companies in England and Wales, but the historical
baseused by Ofwat to create cost models does not includeanyinvestment to go beyond the current standard
of 10ug/l. Defra have not challenged companies in England as explicitly as Welsh Government has. Whilethis
standardis notyet inplace, we need to be preparingforitand consideringthe most affordableway of
balancingthecosts over the required time period.

Further reductions in lead will benefit customers

There are known adverse health effects of excessive, long-term lead exposure. Lead is a cumulativetoxinthat
affects multiplebody systems and prolonged exposure can, in extreme cases, have serious consequences such
as areduced 1Qand behavioural problems. Children and expectant mothers are particularly vulnerable.

Most customers experience no issues with drinking water quality,and we complied with World Health
Organisationdrinking water standards 99.71% of the time in 2016, but as researchers investigate the impact of
leaditis becomingclearthatthere is no safelevel of exposure. There is extensive evidence to demonstrate the
public healthimpactof lead exposure. We have not sought to confirmor otherwise this evidence. We believe
therefore, that there are directbenefits to customers measured by a performance commitment based on the
number of issues resolved.

Our customers support —and are willing to pay for usto do more

We have sought to tacklethis difficult conversation with customers in several ways to get a broad range of
views. We have alsodrawn on the jointresearchthat was conducted in2017 as a jointresearch project
between all parties affected by the Welsh Government’s desireto better understandthe costs and benefits of
supply pipeadoption.

Unprompted, thisis notanissuethat customers raise—thisis becausesafedrinkingwater is a fundamental
expectation and a major partof the core servicewe provide. However, to meet this ambition, customers have
animportantrole to play —they own andare responsiblefor the supply pipes. Therefore we have initiated
conversations with them about lead in drinking water, the current level of complianceand the reasons to work
towards complete eradication ofleadin drinking water.
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We have drawn on the following pieces of research to understand how customers feel and what they expect.

Approach Purpose

Willingnessto pay research (with 500 household
customers splitevenly between Mid Wales and
North Wales and non-household customers)

To understandif customers valueus funding
customer owned lead pipereplacement rather than
justthe company owned part.

Customer needs research - deliberative workshops in
Newtown and Wrexham (with around 35 household
customers)

To establishif customers’views change when they
have more time to discuss,and greater information
about, the topic.

Customer needs research - in-home, detailed
interviews with customers invulnerable
circumstances (witharound 15 customers)

To understandif customers invulnerable
circumstances havedifferent views.

Co-creation sessionin Wrexham

To seek views on how customers want us to engage
them on this subject.Itis a notoriously difficult
subjectto engage on andin many cases the barrier
to solvingtheproblem.

Asset health andresiliencedeliberativeresearch

To exploreina deliberativeapproach how we should
tacklethe issueof leadindrinking water

PCs, ODIs and investment choices

To exploreina quantitative way what investment
choiceon lead customers would prefer

Joint CCWater and company research from 2017

To understand views on supply pipeownership.

The complete research findings will beset outin Chapter 2 and Appendix 1, but the key findings are:

Tacklinglead pipes emerges as a top three (prompted) priority for both the household and non-

household samplein our willingness to pay research. Household customers in Mid Wales were willingto
pay £0.60 per year for financial supportto deal with lead pipes,compared to £1.78 in North Wales.

Our customer needs research found that whilesome customers are aware of historicissues with lead
pipes, most areunaware that they arestill presentinthe water system or could be intheir home. There is
alsomixed awareness and/or confusion over who is responsible for water pipes. Customers areunaware
that they own their supply pipes or of the health issues associated with lead pipes. When prompted,
customers tend to be shocked and concerned. This concern does diminish once customers’ questions had
been answered with more reassuringinformation. The costof replacinglead pipes canalsobeseen as
prohibitive.

Our co-creation with customers has provided insightabouthow to most effectively engage on thisissue
includingaudience segmentation, tailored messages, and ideas for working with third parties.

Our PCs, ODIs and investment choices research found that the majority of household customers (61%)
supported our proposed approach, whilst26% were willingto pay for a “do more” option with increased
activity. Only 8% of customers wanted us to invest less to reduce leadin drinkingwater. Fairly similar
results were obtained from non-household customers, with 54% supporting the proposed approach and
35% supportingthe “do more” option. Only 10% of customers supported the “do less” option. Our
researchinto asset health and resilience provides more depth of understanding, but in general supports
this finding.
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Customer support for lead in drinking water investment

Don't know h
Do less -
0% 10% 20% 30% 40% 50% 60% 70%
m Non household customers (Sample: 104) m Household customers (Sample: 400)

Other research:

Joint CCWater/industry research showed that customers are not well informed or clear about ownership
of supply pipes, but after information was shared customers were supportive of the transfer of
ownership of the pipes to water companies. They felt companies were best placed to manage the risk
anddeal with anyissues and to maximize the benefits through lead piperemoval and leakage benefit.
This study showed that there is a range of willingness to pay to transfer ownership of between £7-
£10/year on bills. Moreinformationis providedinannex 2.

Lead task and finish group (Water health partnership for Wales) have been trialingvarioussolutions
and, inparticular,a pilotin Conwy to offer free lead tests to registered childminders found that a high
proportion of those contacted refused to have the free lead test. More informationis setoutin Annex 1.

Severn Trent trials targeting two areas where there is a high density of lead pipes found that, even after
identifyinga positivelead detection, and havingthe disruption of the company replacingthe
communication pipe, very few customers choseto alsoreplacetheir supply pipe —even after the risks
were explained.The reason given was a combination of the cost- which can be significant (>£2000)
depending on the location - complexity, length of pipe andthe disruptionitwould cause.

Overall, when asked, customers do support reducingleadindrinking water, butinreality the costand
disruption can deter people from replacingtheir pipeeven if we have confirmed test results showing the

presence of lead pipes.

Understanding current compliance

Levels of compliance fall to 98% at the tighter standard of 5ug/I

The chartbelow shows that compliancewith the lead standard has significantly improved over the last20 years
and is now between 99.5% and 100% at the current 10ug/l standard. The tables and charts below show that
compliance would have reduced to 98% at 5ug/l and 71.5% at Oug/I.
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Lead compliance at various standards

% lead compliance with 10pg/|
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Compliance (reg samples) - Powys 99.7 98.2 66.5
Compliance (all samples) - Powys thc thc thc
Compliance (reg samples) - Wrexham 99.3 98.8 62.2
Compliance (all samples) - Wrexham 97.4 96.6 57.8
Wales (Reg Samples) 99.5 98.4 64.6
Wales (All samples) (based on data available only) 97.9 96.9 59.5

2016 performance
Compliance (reg samples) - Powys 100.0 98.0 73.7
Compliance (all samples) - Powys N/A N/A N/A
Compliance (reg samples) - Wrexham 100.0 99.0 69.2
Compliance (all samples) - Wrexham 983 98.0 71.1
Wales (Reg Samples) 100.0 98.4 71.9
Wales (All samples) (based on data available only) 98.6 98.0 715

Treatment solutions alone cannot improve compliance at these tighter levels

Since 2012 we have been assessing the need for, and where beneficial installing and optimising, phosphate
treatment processes.

100



HAFREN

DYFRDWY

Lead compliance before dosing was introduced
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The charts above showthe comparison between the results from the phosphate dosed works before dosing
commenced (1998-2002),compared to the overall performance of the other three works (1998-2014). This
demonstrates the increasedriskatLlywn Onn, Boughton and Plemstall and illustrates why they were selected
for phosphate dosing. The chartabove shows the same statistics on the current phosphate dose rates, when
comparingto the pre-phosphate dosefigures it is clear that the dosing has had a considerable impact.

We now have phosphate dosingatall but one site and have established the optimal dosingregimen to offer
the best protection inthe network. This optimisationisimportantto ensure we are providingthe maximum
possible protection but not over dosingunnecessarily to prevent unnecessary costor environmental impact.

Inthe example of Llywn Onn inthe chartbelow, phosphate dose changes leadingupto 1.1 mg P/l show
continuingimprovements to the mean and 95%ilelead results. However, a reductionin dose to 1.0 mg P/I
resultsinaslightincreaseinleadlevels andledto reverting backto 1.1 mg P/l whichis showinga slight
reduction in 95%ilelead. The dose rate of 1.1mg/l appears to be the optimum level for this site and beyond
this optimum point, increased dosing has no further impacton its performance.
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Example of how we are optimising the dosing regime
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So, whilewe are managingthe riskwell, our approach does not remove the lead but justmanages the riskof it
dissolvinginto the water. Even though we are optimisingthe phosphatedosing process, itshows that further
dosingwould not resultinanimproved complianceat the tap. We cannot achieve a standard of 5ug/I or
lower through treatment solutions alone.

Assuring the need for investment

We have taken multiplesteps to challenge our view that there is a need for investment over and above the
current level to deliverimproved service (i.e. deliver water that meets a tighter lead standard). These include:

° Testing with stakeholders through the Wales Water Forum (February 2018 and planned for May 2018),
whichis made up of members from Welsh Government, local government, CCWater, DWI, NRW and our
CCG.

° Testing with stakeholders at a co-creation workshop in Mid Wales (10t April 2018).
° Iterative testing through the CCG meetings.

° Bilateral meetings with DWI.

e  Three lines of assuranceand Board assurance.

To explorethe opportunities around how we can support the ambition of the Welsh Government, we held a
stakeholder workshop in Welshpool, Powys on 10 April 2018. We were keen to hear a broad range of views at
the workshop so a number of different stakeholder organisations were invited to attend. The workshop
included representatives from Welsh Government, Drinking Water Inspectorate (DWI1), Powys County Council,
Wrexham Borough Council, the WRAS (Water Regulations Advisory Scheme) and a representative from our
Customer Challenge Group.

To set the scene, the DWI representative provided an oversight on the public healthissues associated with
lead and the roleof the Lead Taskand Finish group thatis partof the Water Health Partnership for Walesin
addressingtheseissues. We then provided information on the scaleofthe issuesinourarea.We alsoshared
the results of our customer research showingthe level of support to address the lead issues in Wales along
with opportunities we have identified and how results could be measured. Workshop participants wereasked
to sharetheir views andideas on how the ideas could be implemented andto discussany opportunities for
collaborative working.

A wide ranging discussion took placeamongst workshop attendees thatincluded debates on:

° How to interpret the statement inthe Water Strategy for Wales “...aimto keep exposure to leadas lowas
reasonably practicable...”.
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° Identifyinglead pipes and utilisation of samplingresults.

° How to raisethe profileand awareness of the public healthissues with lead.

° The costs associated with reducingleadin customer properties.

° How the legislative framework could help reduce the amount of lead still being used.

Workshop attendees supported our approach to work towards the tighter standard and were keen to work in
partnership to not only have a better understandingof the situation across theregion but alsoto maximise
investment opportunities to the benefit of Wales.

The range of options on how to measure improvements over 2020-25 were discussed in depth with the
consensus reached that the proposed measure to track “number of lead communication pipes
replaced/relined” would be most appropriate - this is discussed in more detail in section E.

We have discussed with and incorporated feedback from our CCG about how we aretalkingto customers to
understand their views and there areno outstanding challenges aboutour engagement approach.Itis not yet
possibletosaythey aresupportive of the proposed solution becausewe are developingdetailed costings and
costbenefit analysis inorder to establish the best package of interventions that demonstrate leadershipand
ambition but carefully balancethe bill impactand affordability for customers.
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D. Best option for customers

Rounds of internal and external challenge and refinement are both challenging the need and resulting in
consideration of broader options, while adding multiple benefits for our customers and the wider
communities.

We have developed a robustapproachto understand the size of the problem and have considered a broad
range of solutions, with appropriateinputand challenge from experts and customers. We have incorporated
learning from other companies where they have replaced customer pipes during AMP6.

There are a number of challenges and uncertainties thatwe have had to consider as partof our strategy;

° we do not know precisely which company communication pipes or customer service pipes are made of
lead;

° the rural natureof a lotof our region andthe increased risk fromlongcommunication and service pipes;

° the timing of future legislative changes, regarding both water quality regulations and supply pipe
ownership, and the aspirations of the Welsh Government and people;

° we cannot force customers to replacetheir pipes and there is someevidence that even after being
informed of health risks customers choose not to replacetheir pipes; and

° customer attitudes around affordability

We have had to make judgements in our strategy to accountfor the above uncertainties which influencethe
pace at which we need to eradicatelead from our drinking water systems. The figure below sets the approach
used to determine the best option for customers.

Approach toidentifying the best option for customers

Whatisthegap How could we close the

betweencurrentand

How fardo we go in the
next5years?

gap?
future standard?

e understand
legislation and

e |earningfrom AMP6
e analysing datato

ecarryouta cost
benefitanalysis

timing locate the lead pipes e consider

e understand ¢ benchmark/ intergenerational
effectiveness of our comparisons fairness
currentmethod of « explore co-creation * acceptability testing

managing therisk opportunities

edefinelong term
strategy
L J L J \ J

The results of this process aredetailed below.

Identifying the location of lead hot spots

Data on the locationand material company owned communication pipes and customer owned supply pipe
largely non-existent as there has never been any statutory requirement to hold such data. We also do not fully
understand which customers sharesupply pipes, and therefore to the degree to whichresolution of a lead
issuemight requireseparation of supplies.

We have therefore assessed the most likelylocations by analysingsampledata (regulatory and non-regulatory)
in combination with factors thatindicatethe presence of lead, specifically property age.

Properties builtbefore 1970 are considered to have a high risk of havinglead pipes. We have mapped the
results geospatially alongside water sampling results to help us determine potential hot spots. The maps below
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shows the sampleresults with failures over 5ug/l for the North Wales and Mid Wales areas.There appear to
be three clusters or hot spots inrural Mid Wales, Wrexhamtown and Llangollen. This is where we will focus
our attention in AMP7.

Geospatial identification of potential lead hotspots
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Although targeted action will betaken inthe ‘hot spot’ areas we will also need to respondto isolated failures
of the 5ug/| trigger pointwith localised samplingand removal of lead pipework where confirmed.

In Autumn 2018, the Welsh Housing Condition Survey is due to be published, which will contain a stock take of
lead pipes and solder across thehousingstockin Wales. This information will behugely valuablein assisting
with the targeting.

However to develop along term strategy for the removal of lead pipe we need be more certain over the
number and location of lead communication and customer service pipes. We have therefore included
investment to survey and record pipe locations, material and configuration. This work will be of great use to
understand the risks of liabilities of potential supply pipeadoptionandaidleakagereductionand pressure
management efforts.

Our assessmenton the location of primary schools and nurseries where there is most likely to be lead has
indicated that there are 30 such establishments in the hot spot area. We will prioritise proactiveaction at
these sites protect the customers who aremost vulnerableto lead exposure (young children).

Investment options

We have considered a range of options sothat we canaddress the leadissueatevery opportunity, for
example by reviewing and enhancing polies to acceleratethe removal of lead pipework over the longterm.

Our initialanalysis of the broad range of options depicted in the figure below was used to shapeour strategy.
The sizeof the circles representthe relative cost of the options. We have sought a wide-rangingand balanced
approach to move towards our goal of a lead free Mid Wales and North Wales atevery opportunity.
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Range of options considered

Range of options for reducing lead in drinking water and indicative costs and
benefits

£ phosphate dosin
i (pfotectign) ¢ R&D to detect and

replace pipes
. education (e.g.
plumbers, councils)

. opportunistic pipe .
replacement

e . . enhanced
Enhanced fittings and inspection .
: communication to
services
customers

collaboration with third
parties

_ Change/influence
. policies and legislation

Certainty of realising benefit

Key

primarybenefitistoreduce the riskto
public health

targeted replacement

. primarybenefitistoincrease (based on tighter
awareness of the risk standard)
-QCIJ primarybenefitistoreduce costto
= solve
short Timescales benefits will be realised long

The listof below confirms the range of solutions thatwe have included as partofthe longterm solution.Inour
analysiswe considered both the long and shortterm benefits and the degree of certainty the benefits will be
achieved to help us identify the best packageof solutions.
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Summary of proposed AMP7 activities

Activity
Phosphate dosing to

control plumbosolve ncy

AMP6 policy

Optimise dosing level

AMP7 Proposal

Continue to optimise
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AMP8 and beyond

Eventually phase out

Customeradvice and
communications

Broad adviceand
targeted communications
to vulnerable groups

Targethotspotareasand high risk
customer groups with improved
advice

Promote knowledge of WaterSafe
plumbers scheme

Continue AMP7

Increased sampling
overand above
regulatory sampling

None

Enhanced water quality surveyin top
three hotspotrisk areas to identify
lead risk faced by customers

Extensionto other
areas

Hotspotarearenewal

No proactive targeting or
pipereplacement

Renewal of failing and high risk
companyandcustomerside
pipeworkin topthree areas
prioritised (estimated 300 pipes)
Adoption of renewal customer pipes

Extensionto other
areas

AMPS: 1,500
AMP9: 3,000
AMP10: 5,000
AMP11: 10,000

Vulnerable groups
(schools and nurseries)

Initialsurveyof schools
and nurseriesin
Wrexham
Replacement of 5comm
pipes

Targeted surveyand renewal of
internal and external pipework at
schools andnurseries (estimated 60

pipes)

Furtherroleoutto
schooland nurseries
across midand
northeast Wales

Collaborative working

None

A multi-yearinfrastructure
replacement housing schemein
Wrexham (estimated 100 pipes)

Continue approach

Mains renewal

Renewcomm pipesas
partof mains renewal
programmes

Offerto replace customerservice
pipeinhotspotarethen adopt
supply pipe as company asset

Extend AMP7 policyto
allareas

Fixon failpolicy

Renewcomm pipe as if

Renewal of communication pipe

Continue AMP7 policy

fails part of and/orservice pipes onfailure ofthe
Sugl lead standard.
Service pipe surveyto None Supplypipe survey, mapping and Use information
confirm location of all systemisation. gatheredinform
lead pipes replacementand
adoptionstrategies
Developinnovative None Facilitate trialsof new techniques Implement new

piperenewal options

techniques
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Cost

The cost of our lead strategy is summarised below. These cost areshown below and set out in Table WN6.

Estimated lead strategy investment

Investment area AMP6 AMP7
Totex £k Totex £k

Customer protection measures and water quality surveys 520
Proactive pipe replacement inhot spotareas andatschools

) 44 1,490
(460 pipes)
Step up inopportunisticcomm pipe replacement 400
Long term planningincludingsupply pipesurvey and mappingand ) 520
research
Total 44 2,930

The overall piperenewal costs arereflective of;

° the complex nature of customer pipework inschools

° the rural nature of one of the three hot spot areas —where communication pipes and customer supply
arelong

We have used some benchmarking with AMP6 projects to ensure that these costs are appropriate.

The next 5 years will be part of along term plan

Itis clear thatwe cannot solvethis problemin the next 5years and that part of the benefit of takingaction
now is toimprove our data and understanding of both the scope of the problem and costs for solvingit. This
will enableus to better define the longterm strategy and contribute to the debate on associated policies (such
as supply pipeownership).

As partof our cost benefit analysisweare tryingto establish thefull costassociated with the current solution
of phosphate dosing. We will work with the DWI who have recently commissioned a research project with
WRC (Water Research Council)tolookin detail atthe costs and benefits associated with treatment and the
alternative options to achieving the tighter lead standard. We will engage fully to this research to develop the
robustness of our understanding of the full costs and therefore develop the most cost beneficial solution for
the long term resolution of this public healthrisk.
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E. Customer protection

Performance commitments

We have considered how best to monitor the outcomes associated with this investment. Primarily to hold
ourselves to accountbut alsoto ensure we are quantifyingthe costs and benefits to further inform the Welsh
Government’s decision onthe transfer of ownership of supply pipes.

We considered a wide range of potential options before selecting option 3, number of lead issues resolved for
highest risk customers based on >5ug/| standard, after thorough consultation and challenge with customers,
our Customer Challenge Group and other stakeholders.

Logic/why it’s worth considering

Resolve leadissue (communicationand
supply pipe replace/reline up to property

1 (notinternal))identified by free lead
test,basedon 5ug/Llimit(re 10ug/l
legal standard)

Tracks resolution notjustidentification. Set threshold at S5ug/I to
control the pace

. Partof the case (andinvestment)is about getting betterinformation to
Number of proactive lead tests and o )
. . . targetand prioritise |ead replacement. This PCwould trackthe effort
2 advice givento customers most at riskto )
we are makingto encourage customers to have free lead tests and
lead exposure . o . ) .
simultaneously our ability to identify and target customers most at risk.

Number of lead issues resolved for . X X X
. . Variant on option 1 tojust target resolution for vulnerable
3 highest risk customers based on

customers
>5ug/I standard

Numberof complaints about lead

P To reflect the factthat whilst this is about public health itis also hugely
replacement work (or customer . . .

4 . . disruptive for customers andwe wantto workina waythat keeps
satisfactionforleadreplacement

them safe butalsowith a good experience.
schemes)

. To show progress towards the target of 0andthe 2030 proposed
5 % compliance at 5ug/| standard

Trickyone, butthe whole premise of the Wales case is that we have to
o changethe economics to reallydrive the price down, sowe willend up
6 % reduction in cost to solve . . . .
with anaverage unit costto replaceinthe PR19 plan, thisPCwould

then incentivise us to getitdown.

To address the competitionissue we need to find ways of putting

. . . plumbersincontact with customers and also introducing competition

Numberof plumbers/third parties active . .
7 on the portal to keep the price down. We could complete a HD quote and postiton
a plumberportalandthenothers could bidagainst us and onthissite

we should also post customer satisfaction scores.

Activityall within our control.

Number of lead communication pipes Allows comparison with rest of industry and historical levels(oldJune

replaced/ relined Return data line)

The feedback that we received from stakeholders is that whilst many of the options would provide interesting
information, most of them may not be affected by the interventions that we are likely to take inthe next 5
years.Specificallyall measures thatarebased on random samplingatthe tap may not be on properties where
replacement is takingplaceinthe next 5 years.The consensus was thata count of the number of lead
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communicationand supply pipes is both simple, easy to understand, would clearly show how much of the
overall size of the problem we aretackling. Performance commitment reference A3 includes the detail of the
proposed performance commitment.

Board Assurance

We designed a bespoke assuranceframework to supportthe development of our planto the highestquality.
This Board-led framework builds upon our robustannual assurance processes. Each building block within our
planwas assessed forrisktoincludethe individual components, for example data, methodology, judgements
and assumptions, againstour likelihood factors (level of change, complexity, roles and responsibilities and
subjectivity) and our impactfactors (financial value, customer impact, competition, statutory / regulatory
requirement). The level of risk determined the type and level of assurancerequired with significantor high risk
building blocks allocated to anindependent thirdlineassurance provider depending on the particular
expertise required. This framework was applied to our cost adjustment claims and havebeen assured through
all three lines ofassurance.

For this adjustment, third lineassurance was undertaken by Blackand Veatch usinga two staged approach;1)
aninitial review of our methodology and 2) a final review of our processes and data.Blackand Veatch found
that;

“An effective process was used to identify potential challenges justifying Cost Adjustment Claims
(CACs) which met Ofwat criteria and were material. These were challenged internally, by customers
and by other stakeholders. The proposed CACs were justified, supported by customers and had been
robustly costed” and;

Costs had been assessed for each CAC at an appropriate level of detail, based on similar work carried
out by the company or estimates provided by others, and were as robust as possible at the planning
stage. A proper assessment of options had been carried out and steps taken to optimise work scope
and cost” and;

“The CAC for Reducing Lead in Wales is justified due to Welsh Government’s policy to reduce lead
exposure as far as reasonable practicable, a legislative driver which is more ambitious and immediate
in Wales than in England. This is a new obligation and the required standard is more rigorous than
currently funded by customers. Customers have indicated support for lead reduction through the
willingness to pay research, but further customer research is continuing. Ofwat’s Totex model is
unlikely to reflect the cost of this obligation. Costs have been estimated using unit costs for
inspections and lead pipe replacements, together with increased sampling, quality modelling and
communication with customers”

For more information on how we developed and applied our framework to our cost adjustment claims and the
findings of the assurance, pleaseread our ‘Securing Trust, Confidence and Assurance’ Chapter 10.
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Annex 1: Lead in Water in Wales report by Water Health
Partnership for Wales

Water Health

Partnership
for Wales

Lead in Water in Wales
Produced by the Water Health Partnership for Wales

Lead Task and Finish Group

May 2016
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1. Purpose

A key theme of the Welsh Government Water Strategy for Wales is protectingand improvingdrinking water
quality. ltrecognises the public healthrisk presented by lead and the strategy states:

“We must aim to keep exposure to lead as low as reasonably practicable therefore we will consider
management options to reduce exposure to lead and related health effects”

The WG strategy recognises thatphosphate resources are limited and that it “does not remove the longterm
risks fromlead pipe and fittings” and thatithas “consequences for sewage treatment and water pollution”
and therefore WG will “work with DWI, water companies and others to investigate best practiceand options
for addressingtherisk of lead leachinginto water supplies”

The main purpose of this reportis to provide Welsh Government with the latestinformation on the issue of
leadindrinkingwater in Wales and initiatives undertaken by the Water Health Partnership for Wales (WHP)
Lead Taskand Finish Group. Itis hoped this paper will informany policy development on lead to meet the
objectives for drinking water quality giveninthe Water Strategy for Wales.

For the purposes of this report the term drinking water encompasses both publicand privatewater supplies
unless otherwisestated.
2. The Lead Task and Finish group

This group has been meeting on aregular basis since2011 and consists of the following participants:

Ronnie Alexander - Consumer Council for Water (CCW)

Huw Brunt - Public Health Wales (PHW)

Simon Cottrill - Conwy CBC

Anthony Davies - Monmouthshire CC

Emma Hawkes - Severn Trent Water (STW)

Sian Hobson - Caerphilly CC

Susan Holt - Dee Valley Water (DVW)

Andrew Kibble-Public Health England CRCE Wales (PHE CRCE Wales)
Catherine Osborne- Welsh Government (WG)

Steve Simonds - Conwy CBC

Steve Tuckwell - Water Regulations Advisory Scheme (WRAS)
Oliver Twydell - Dee Valley Water (DVW)

Carol Weatherley - Dwr Cymru Welsh Water (DCWW)

Frank White - Drinking Water Inspectorate (DWI)

Naomi Willis - Dwr Cymru Welsh Water (DCWW)

c O o 0 o o 0o o o o O o o o o

Agreed aims for the group are:

e Increasethe stakeholder and the public’s awareness of the riskof lead in drinking water from lead
pipes andsolder.

e Develop aconsistentmessage about potential,associated health risks and how exposure can be
reduced.

e Develop analgorithmfora multi-agency response to managingleadfailures toensure a consistent
and appropriateapproachis taken.

e Generate a map for Wales and Hereford indicatingthe probablelocation of lead pipes to identify
potential hotspots
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3. Lead standard

The current standard forleadinthe Water Supply (Water Quality) Regulations Wales 2010 and the Private
Water Supply (Wales) Regulations 2010is 10 ug/I.

With rare exception sourcewaters will havenegligiblelevels of lead, the presence of leadintap water is due
to the corrosive effect of the water on household plumbing systems where leadis presentin pipes or solder.
The amount of lead that dissolves is dependent on a number of factors including pH, temperature, water
hardness and the time the water has been in contact with the lead. Soft, acidic wateris the most
plumbosolventand in Wales this water type is a significant proportion of the sourcewaters used for public
water supplies.

4. Current status of lead in water in Wales

Public Water Supplies

Water companies areresponsiblefor the statutory monitoring programme to assess lead
concentrations inwater. Thisis measured atthe customers’ taps and addresses arerandomly
selected for monitoring from the customer database.The required annual frequency of sampling for
leadis specifiedinthe regulations. The tap sampled should be one thatis normally used for drinking
or cooking purposes andsois usuallyinthe kitchen. The regulations requirethata lead sampleis
taken from the firstone litre of water drawn from the tap to monitor for potential accumulated lead.
Customers’ taps will be sampled at various times of the day so may or may not have been used by the
customer before the sampleis taken.

The mains water supplyareain Wales is divided between 3 water companies and the population
served by each is given below.

Population served with water by each water company in Wales

Company Population
served
DCWW 3,102,860
STW 61,500
DVW 164,406

Where water is assessed to be plumbosolvent, pH can be adjusted and phosphatedosed at the
treatment works to reduce plumbosolvency.In Wales, this assessment of plumbosolvency has
resulted in phosphate dosing of the majority (79%) of the water supplied. Phosphateacts by
converting lead carbonateinthe corrosionfilmtolead phosphate whichis less solubleand forms a
barrier layer.This is anequilibriumreaction so continuous phosphatedosingatapproximately 1 mg/I
is needed to maintainthe barrier layer.

Phosphate dosinghas led to clear and measurableimprovements inthe level of leadin mains drinking
water. For some DCWW supplies, lead failurerates (> 10 pg/l) were inthe region of 18.7% in samples
taken prior to phosphatedosing. The introduction of phosphate dosinghas resulted in a greater than
99% overall compliancerate with the lead standardin Wales as measured by the statutory monitoring
programme. Phosphate dosingplants wereinstalledina largenumber of WTWsin DCWW in 2002
but additional plants and further optimisations of the existing processes continued in subsequent
years.
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monitoring sample results only)

Water Companies take additional samplesforlead analysisi.e.more than is required for statutory monitoring
purposes,inareas where there have been previous lead failures, this isknown as risk based monitoring. As
might be expected, the rate of compliancewith the standardis lower when these data, customer request and
failureinvestigation sampledata areincluded in performance charts. Localised conditions such as long
customer lead supply pipes, mechanical disturbance or deterioratinglead pipes related to property age will
affect lead levels. This indicates the limitations of a central conditioning process such as phosphatedosingto
reduce plumbosolvency. Furthermore, lead solderis regularly responsiblefora number of lead failures and it
is known that phosphateis less effective at protecting the water supplyagainstleadinleadsolder.

Percentage of samples meeting the 10 pg/l lead standard in Wales from 2011 to 2015 (includes statutory
monitoring, risk based monitoring, customer request and investigatory sample data).

100.0%
99.5%
99.0%
98.5%
98.0%
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96.5%

2011 2012 2013 2014 2015
s samples < 10 pg/l s samples > 10 pgf/l  —®— percent samples
meeting the lead standard
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Private Water Supplies

There are approximately 14,396 private water supplies (PWS)in Wales of which approximately 2,154 are
required to be riskassessed and monitored under Regulation 9 of the Private Water Supply Regulations 201 0.
In2014, seven out of 413 samples (1.7%) taken for lead analysisfrom PWSs that fall under Regulation 9 failed
to meet the standard. There were anadditional 22 lead failures reportedin Wales in 2014 for smaller PWS that
are excluded from Regulation 9.

5. Health Effects

Lead is a poison. The adverse health effects of lead exposure, whether through air, food, soil or drinking
water, are well documented. Itis a cumulativetoxin which accumulates inthe body especially theteeth and
bones. A highlevel of exposure from, for example, ingestion of lead paintcan causenausea, vomiting,
diarrhoea and kidney damage. Whilelong-term exposure can affect reproduction and delay and stunt growth.
There is also growingevidence of a link between lead exposure (as measured by the level of lead in blood)and
increased blood pressureinadults.

The developing foetus and child are more sensitiveto lead than adults because of increased gastrointestinal
absorption (a young child willabsorb about40-50% of ingested lead, an adult3-10%), the immaturity of the
blood-brain barrier and behaviours such ashand to mouth, bottle feeding etc. Dietary deficiencies including
deficiencies inironandcalciumcanincreaseabsorption.

The susceptibility of childrentoleadis especiallyimportantsincelowlevel exposurecan have subtle but
serious consequences. There is compellingevidence of the cognitive effects of childhood lead exposureand
low level exposure to leadinearlylifecanresultinreduced 1Q and behavioural problems. Such effects can be
permanent and canresultinreduced academic and economic achievement which can have substantiallong-
term societal and economic effects (2, 3). For example, ithas been estimated that each loss of one IQ point
candecrease average lifetime earnings by approximately US$18,000 (based on 2008 currencies)and thatin
the USA the annual costs of childhood lead poisoningarearound $50 billion (4). AsimilarstudyinFrance
estimated that IQlosses may exceed €20 billion per year (5). To put this intoa wider context, there is strong
evidence thataverage IQscores is correlated to gross domestic product and therefore poverty (6). This
correlation may be causal in both directions, thatis poverty is related to low IQ but low1Q canalsolinked to
poverty.

Although exposure to lead has declined significantly over the years,due in partto substantialimprovementsin
drinking water quality. Current evidence suggests that there is nosafelevel of exposure to lead and that the
effects mentioned above may occur a low levels of exposure. This coupled with the fact thatlead will
accumulateinthe body and is alsoa probable human carcinogen means that every effort should be made to
reduce exposure as lowas reasonably practicable.
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Until the 1970s, lead pipes were still beingusedinsome areas inthe UK to connect properties to the mains

water. The responsibility for lead pipes on public water supplies is shown below:

~

lg | Property owner/Landlord responsibility o | Water company responsibility°| Property boundary

The

responsibility for sections of service pipes.

Specificterms are used to demarcate the ownership of sections of pipework:
Communication pipe: owned by the water company
Supply pipe: owned by the property owner

Service pipe: the complete section of pipefrom the mains to the property.

DT
| Normal position
of inside supply
t stopvalve
Property boundary
7
| /] Thermal External stopvalve
I insulation

[TTTTTTTI

SENRERERERERIEEEREE

{ :‘; Water
cassl] ) main
Supply pipe

Service pipe

Communication pipe

|

Duct .S ne e |
: : |

J

Typical water service connection showing
supply pipe and location of stop valves
(courtesy of WRAS)

Inaccordancewith the regulations, where a lead failureoccurs ina publicbuilding the water companyis able

to enforce the removal of the lead pipes. A public buildingis defined as a premises where the public has access

to potablewater. For privatehome owners, the water companies will recommend removal of the lead pipe

andgive adviceto runthe tapto flushlead from the system before use.
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For privatewater supplies, theresponsibility for pipework lies with the ‘Relevant person’ whichis usually the
property owner. Alocal authority can serve notice on the Relevant Person under the PWS (Wales) Regulations
2010 where the water is considered to be a potential danger to human health.

7. Lead solder

Another sourceof leadindrinkingwater is the use of lead based solder to join together sections of copper
pipe. Lead solder has been banned for use on drinking water systems since 1989 but is still sold for useon
closed central heating systems. Lead solder is occasionally mistakenly or deliberately used by plumbers or
householders on drinking water pipes contrary to the law. Mistakes are made as lead solder andlead free

solder arevisuallyindistinguishable. In addition, there is inconsistencyin the labelling of lead solder, many
brands do not indicateonthe productits restrictions inuseor lead content.

Two sets of data held by DCWW indicatethat lead solder continues to be a significantissue:

e  Water fittings inspections:in DCWW all routine water fittings inspections of commercial and newly
builtprivate properties test for the use of lead solder where copper pipinghas been used. In2015,
out of the 302 premises where lead solder tests were done, lead solder was detected in7 newly built
properties.

e Investigations of lead failures:in2015,7 out of 42 (16%) lead failures were attributed to lead solder.

When lead solderis found to have been illegally used, water companies will enforceremoval on the property
owners and this includes both privatehome and public building owners. The expense associated with the
removal of lead solder can be highrequiring,in most cases, the stripping outof pipework. For a private
homeowner in particular this maybe a significantfinancial burden particularly as theuse of lead solderis
generally associated with the installation of a new kitchen.

8. Response to lead failures
Public Water Supplies

A multiagency protocol has been produced by the Lead T&F groupto deliver a coordinated responseto lead
failures for public water supplies. Theaim of the algorithmwas to:
e develop a standardapproachtomanagingleadfailures atconsumer taps and ensure the early
involvement of public health agencies inthe response and communication with the public,
e ensureconsistencyinresponseandintervention across Wales,
e improve the health messages to the public, reducethe effects of anxiety and stress,

e where there are multiplefailures,thealgorithmwill also helpinitiate multi-agencyincident
management teams to riskassessand manageany public healthissues.

The algorithm has been developed based on experiences with notable lead failures such as the presence of
lead pipesina housingestate in North Wales.

Private water supplies

For privatewater supplies, theapproach taken to lead failures will besiteandlocal authority specific and take
into account:

e the concentration detected;

e why the supply has failed;

e who isresponsibleforthe supply;and

e who is consumingthe supply.
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This will informthe decision onthe most appropriatecourseof action to take to deal with the failure. Local
authorities will liaise with Public Health Wales to offer adviceand to informwhat level of actionis appropriate.

Lead Pipe Replacement

Water companies in Wales will typically performlead pipe replacement under the followingcircumstances:

e Replacement of lead communication pipes onan opportunistic basise.g. ifrevealed duringrepairs or
meter installation.

e Inthe event of a leadfailure,lead communication pipes arereplaced if present.

e Lead communication pipes arereplaced when a customer replaces their supply pipeand informs the
water company.

Lead pipe occurrence

Despite considerable efforts to reduce and mitigate exposure to lead from drinking water, there are still a
substantial number of homes in Wales that have lead pipes.A statistical review of service pipe material in
DCWW supply zones was conducted to develop a model to predictthe number of properties likelyto have lead
servicepipes in Wales and Hereford. Two sources of data were used to develop the model:
e Valuation Office Agency (VOA) data: summarised the typical property type and age atpost code level
throughout Wales;
e Service pipe data:information on individual properties collated during opportunistic operational
activities, for example, meter reading,investigating suspectleak,and stop tap replacement. This
included property type and age, and service material.

The model gave anestimate of the probability of a particular pipeobservedina post code area. Usingthe
available property type data inthe VOA data set the model was ableto calculatethe probability of findinga
lead pipeinanygiven post code. For the three possible outcomes the model predicted the following
probabilities of findinglead pipes throughout Wales:

e Communication pipes ( water company responsibility)—15%;

e Supplypipes (customer responsibility) 21%;

e Service pipes (both serviceand communication pipe) 25%.

A similar observation was made by Hayes et al. (2008) that approximately 30% of houses connected to water
mains inthe DCWW area aresupplied by lead pipes (1),

The model was alsoableto provide insightinto the type of properties likely to be supplied by a lead service
pipe. It was predicted that terraced or semi-detached properties builtpriorto 1939 had a higher probability of
being supplied by a lead service pipe. These findings mirrored those of observations made from a review of
2004 and 2008 Livingin Wales Surveys, whichindicated that pre 1940 houses are more likely to have lead pipe
work (S. Jones, pers. comm.).

11. Consumer awareness and response

e Itisthetypical experience of water companies that the public aregenerally unawarethat lead pipes
arestill ariskto drinking water quality. This could,in part, be the result of the high levels of
compliancewith the lead standard achieved by the water companies over the pastdecade. However,
consumers who aremade aware of the issuefollowinga lead failureor the detection of lead solder at
their property can become quite anxious about potential health effects particularly when childrenlive
inthe property.

118



DYFRDWY
severn dee

HAFREN

e Llead failures,inprivatelandlord or social housing properties in particular, havethe potential to
escalateand become quite an emotive issuewith tenants who have entrusted the safety and
wholesomeness of their water supply to their landlord.

e Some consumers areunableto afford the cost of replacingtheir lead pipewhich can costseveral
hundred pounds. Water companies will testifflushingthe tap reduces the leadto anacceptablelevel
andthen adviseconsumers with lead pipes to run their tap before use to flush through the lead.
Sample results verify that this intervention is almostalways sufficientto reduce lead to anacceptable
level but relies onthe consumer to maintain flushing.

12. Lead Task and Finish Group Initiatives
Consumer Communication

One of the main objectives of the T&F group was to raiseconsumer awareness of the riskassociated with lead
pipes and solder. To this end the followinghas been carried out:
e  Water Health Partnership Lead Factsheet was produced for consumers and is availableon
organisations websites
e Developed a Lead solder poster to raiseawareness
e Participationinthe WHO Lead PoisoningPrevention week on 25 —31 October 2015. The main
purpose of this week was to raiseawareness to eliminatelead paintbut WHO were keen to includea
campaign from the UK on the issueof lead pipes. In this week the T&F group:

- Held asocial media campaign raisingawareness of lead pipes and the lead testing service offered
by water companies

- Distributed the lead solder poster to DIY stores

- The Water Regulations Advisory Scheme (WRAS) prepared a leafletfor the national Home
Builders Federation (HBF) to alert its members to the problems arisingfromthe illegal use of
leaded solderin domestic plumbing.

- The water industry’s registration schemefor competent plumbers, WaterSafe, prepared a lead
news release for use by water suppliers with local news media and social media,and directly
contacted national media and trade journals.

Vulnerable groups
Childminders survey

A scheme to offer childminders and day carefacilitiesin Wales a freelead test would target a substantial
number of those most vulnerableto the effects of lead. A pilotstudy was conducted inthe Conwy CBC area to
test the viability of such a scheme. As there is nolegislation requiring child carefacilities to test for leadin
water, participationinthis pilottrial was ona voluntary basis.

Conwy CBC wrote to 30 child carefacilities offering them the free lead test through DCWW. Initially the
responsewas very poor and required further phone callsto the facilities by Conwy CBC to encourage them to

take up of the offer. However, 13 facilities still declined to take part for reasons such as:

“Considered having a test. However, as it is not mandatory would not be going ahead as already
governed by so many rules and regulations”

“The upkeep of the property to maintain the required standards is already causing a significant
financial strain and the potential for any further costs would be unmanageable”

All water tested at these premises passedthe lead standard. A poster was produced on the pilottrial atthe
CIEH Public Health Sustaining Communities Conference on 20 - 21 April 2015 to promote the initiative with
other local authorities.
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Schools survey

In 2012, Caerphilly CCand Conwy CBC undertook samplingatprimaryschoolsintheir areas to test for lead.
DCWW supported this by analysingthe samples collected. All samples taken passedthe lead standard but
some contained traces of lead. A number of years ago DCWW replaced any lead communication pipes that
suppliedschoolsandsolead detections would be associated with lead pipework within the school premises.
This initiative has been promoted ina number of meetings with local authoritiesto encourage participation.
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1. Experience in Wales (UK) of the optimisation of orthophosphate dosing for controllingleadindrinking
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Lead Factsheet

Lead in

drinking water

4

There are strict regulations” governing the maximum amount of lead

allowed in drinking woter. The existing limit for lead in drinking woter in the

UK is 10 microgrammes per litre (thot is 10 parts per billion}, Water leaving

woter treatment works will contain little, if any leod

Where leod is found in tap water, it usually comes from old leod pipework

connecting the property fo the water supply or in the internal plumbing of

the property. Up to the 19705, leod wos o widely used material for moking

water pipes and tanks and 50 can still be found in propertfies built before
1970 that have not been fully modernised

Leod moy clso be present in woter
if lead solder hos been used for
jointing copper pipas in internal
plumbing. The use of lead solder
on drinking water plumbing hos
been illegal since 1988. If it is
found thot lead solder has been
used illegally the water company
will require the person responsible
to remove all offected pipewark
which con be extremely expensive.

We hope that the following
information will answer some of
the questions you may have obout
lead ond water,

Customer responsibility

: Water compony responsibility

Who is responsible
for the pipework to
my house?

If your water is supplied by o water
compony a small diameter service
pipe will connect your home to the
woter main 0 the road. The section

of the senace pipe from the water
main to the boundary of your property
is known as the communicotion pipe
and is the responsibiity of the woter
company,
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Water Health
Partnership

for Waoles

There will be a stop top on this pipe in
a chomber near the boundary of your
property, if you have o water meter
this may also be in this chamber

The section of pipework that leads
from this stop tap into your peoperty
5 known as the supply ppe and is the
responsibility of the property owner.

If you rent your home the supply

pipe and infernal plumbing are the
londlord'’s responsibility (unless your
renfal ogreement sfotes differently).

For some older properties, especiolly
terroced houses, o common supply
pipe provides woter fo several houses
from a single connection fo the water
main {as shown in the picture below)
In this case the property owners hove
pint responsibility for the supply pipe.

For properties served by o private

water supply the property owner is
usuolly responsible for oll the pipework
from the supply point™ to the top

b,

Property boundory
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How do | know if
I've got lead pipes
in my house?

If your house was built before 1970
ond it has not been modernised since
it is possible that it may hove lead
pipes. If you are unsure, you can moke
o few simple chacks

~ Find where the water pipe runs into
your property, this is normally ot the
internal stop tap which is usually
under the kitchen sink
~ Check along as much of its length
as possible,
- Unpainted lead pipes ore dull grey
in colour and soft
~ If you gently scrope the surfoce with
a knife, you will see o shiny, silver,
coloured metal beneath

Leod pipes often have swollen pints.

4

But the only woy to be absolutely
sure that lead levels in your water
are eliminoted completely is to
reploce any lead pipes in your
property with copper or plastic
pipes that are approved for use

with drinking woter and by moking

sure that you or your plumber uses
leod-free solder

How do | know if
I've got leod solder
in my house?

It is impossible to tell the difference
between lead solder and non-
leaded solder on pipework joints just
by looking ot it. The only woy it can
be done is fo carry out o specialised
test on the solder,

If you are concerned you con
contact your water company and
they wil wisit your property and carry
out o test

Prevention is best, alwoys use o
reputable plumber and check that
they are using non-leaded solder
on your woter system.

If you decide to reploce the lead
pipework fo your property, please
contact your water compony

who will ensure that the section

of the service pipe that is their
responsibility {communication pipe)
is reploced if it is found to be lead

DYFRDWY
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What can | do to
reduce levels of lead
in my fap water?

If you are concemed about the lead
pipes or lead solder, you may wish
to have your water tested for lead
content. Please contoct your woter
company if you have a mains water
supply, or your local autharity if you
hove a private water supply. Some
water companies, for example Dwr
Cymiru Welsh Water, offer free leod
fests to customers on request

If you do find lead pipes in your
property it is possible to reduce lead
levels in the short ferm by following
some simple precautions before using
the water for drinking or cooking.

Don't dnnk or cook with water that
has been standing in pipes for o
few hours such as overnight ar # the
house has been empty for the doy.
Run water from the cold tap used
for drinking woter until o washing-
up bowlful of water is collected This
should be enough to clear around
40m of pipe so if your house 15
mare than 40m from the street then
you may need 1o run the woter for

o little longer. This woter need not
be wasted, for example you could
collect it for wotering your plants

Always use woter from the cold
woter tap for dnnking water or
cooking. Hot water dissoives lead
more quickly than cold water and

is therefore more likely to contain
greater omounts of leod. if hot
woter is needed for drinking water or
cooking, water should be drawn from
the cold water top and heated. Use
only thoroughly flushed water from
the cold water tap for drinking and
when making baby milk formua.
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What are the
heaolth effects?

The health effects ossocioted with
exposure to leod ore well known
and understood. Lead is o homiul
toxic heavy metal; its toxcity most
frequently results from ingestion or
inholation. Exposures to high levels
of lead can hove adverse effects on
human health

Short-ferm exposures to high levels
of lead can couse a metdllic taste
in the mouth and symptoms of
obdominal poin, sickness, loss of
oppetite, low blood pressure, ladney
ond liver domoge.

Longer-ferm exposures can couse
headoches, imitability, tiredness,
muscle fatigue ond caon damoge o
child’s developing broin. Pregnant
women ond young children ore mare
sensifive to leod than adulis

Lead is o cumulative toxin meaning
that concentrations of lead within the
body, especially the teeth ond bones,
can build up over time, It is therefore
sensible fo ensure that exposures to
lead are kept fo o minimum

If you are concerned obout the
health impocts associated with leod
expasura and would like further
odvice, residents in Wales should
contact your Jocol Public Health
Woales Health Protection Team.

Contact details can be found on
the following website:
pubkchealthwoles woles.nhs uk.
Residents in Hereford and the
Chester area should contact:
gov.uk/government /orgonisations!
pubkc-health-england

What are water
companies doing?

Water companies have spent
consideroble sums of money to
install odditional treatment ot water
treatment works to help minimise
the amount of lead dissolving

info wofer from lead pipes at
customers' properties.

— They take thousands of somples
of woter of customers' taps fo fest
for leod. Only a few fail the lead
standard due to the condition
or length of the lead pipe or the
presence of leod solder

— They are working with health
professionals ond local authorities
fo roise awareness of lead pipes
with ther customers.

~ They offer lead testing of top
water to customers on request
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Where can | get more
advice about lead?

Further infoemotion about lead

can be found by:

- Visiting the website of your
woter supplier

~ Contocting your water supplier
or locol authority

- Visiting the Dnnking Water
Inspectorate website ot dwi.govuk

— Visiting the Water Regulations
Adwisory Scheme website
wros.co.uk for odvice on the use
of acceptoble solders and fluxes
ond opproved pipe maoteriols.

- Visiting Public Health Wales
publichealthwalas wales nhs.uk,

— Residents in Hereford and the
Chester areo should confoct
gov.uk /government/organisations/
public-health-england

— Also, have o look at the publication
from Water UK called 'Looking Afier
Water in Your Home' which can
be found af this link: waterorg.uk/
looking_ofter_water_in_your_home
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Annex 2: Joint research on customer views on supply pipe

ownership in Wales
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Foreword

Piping Up — Consumers’ views on water supply pipe transferin Wales

There is some considerable confusion over water supply pipe ownership and unfortunately a lot of home and
business owners only discover the extent of their responsibility for repairs when something goes wrong.

Water companies have provided discretionary help to customers butthe extent of this help varies from company
to company. For example, in Wales, some companies offer free leak repairs whilst others have removed that
offering in recent years, and many customers have now opted to take out insurance which covers their water
supply pipeagainstleaksand damage. However, the splitof water pipe ownership and responsibilities between
water companies and property owners has meant that problems related to older private supply pipes and those
that pass through third party land have not been addressed in any systematic way.

Shared water supply pipe ownership is another grey area where there is confusion over maintenance
responsibilities and allocation of costs between property owners when problems ariseand repair or replacement
isrequired. The formal transfer of ownership of these pipes fromthe property owner to the local water company
could beone way of achievinga more coherent approach to managewater qualityandleakageissuesassociated
with the condition of these pipes.

Although the formal transfer of supply pipe ownershipis not being pursued in England, the Welsh Government
made a commitment inits Water Strategy for Wales to further consider the potential for transfer. The Consumer
Council for Water is therefore pleased to have been ableto undertake this collaborative research with DWwr
Cymru, Dee Valley Water/Severn Trent (the companies operating in Wales) to explore these issues and their

implications with customers.

Customers’ views will clearly be an important factor in the next stages of Welsh Government’s policy
development. Other factors will also need to be taken into account. Should the transfer of ownership go ahead,
animportantissuewill bethe high expectations of property owners for the service provided by water companies
when there is a problem with their water supply pipe. If things are to stay as they are, consideration should be
given to alternative ways of raising customer awareness of their responsibilities for water supply pipes and
alternative strategies for tackling the underlying problems that Welsh Government want to address.

Mike Keil, Head of Policy and Research Consumer Council for Water
Mike Davis, Director of Strategy and Regulation DWr Cymru Welsh Water
Shane Anderson, Head of Economic Regulation Severn Trent and Dee Valley Water

November 2017

125



DYFRDWY
severn dee

HAFREN

In August 2015, the Welsh Government publishedits Water Strategy for Wales, setting out its vision, priorities
and the principles which would continue to ensure a thriving water environment to support people,
communities and businesses in Wales. This included a commitment to explore the costs and benefits of
transferring ownership of private water supply pipes which are pipes which cross privately owned land within
the boundary of homes and businesses fromland/property owners to water companies in Wales. These are the
section of water pipes which cross privately owned land within the boundary of the property inorder to supply
the property. The policy would seethe ownership of these pipes transferred from the property owner (whether
a homeowner or a business) to the relevant water company in Wales.

A discussion paper followed in November 2016, in which the Welsh Government set out its thinking on a
potential transfer in more detail.

The Consumer Council for Water (CCWater) is the statutory body which represents the interests and views of
water and sewerage customers and consumers in Englandand in Wales. Inits responseto the discussion paper,
CCWater highlighted the importance of taking customers’ views into account when making the final policy
decision on this matter.

Therefore, this collaborativeresearch was developed by CCWater, DWr Cymru Welsh Water (DCWW), Dee Valley
Water (DVW) and Severn Trent (SVT)” with the overarchingaimto identify and explore the views of customers
who would be potentially affected by this policy change.

The views of respondents reported here are based on the best information on costs and transfer options
availableatthe time of the research. Due to the constraints of the research process, only partial information on
the implications of the transfer could be shared with customers. Acceptability results may be different should
different or additional information be provided to customers particularly on costs and transfer options. The
results of this research should be accorded appropriate caution by policymakers given these limitations.

Throughout this executive summary whenever a findingis described as ‘significant’ itis referring to it being
statistically significant.

Key findings and observations

The research consisted of a qualitative (focus group) and quantitative (survey) element. Some of the key
findings are as follows, with the statistics drawn from the quantitative results.
1. Spontaneous awareness of current supply pipe ownership and responsibilities was generally high (70%+) for
households (HHs) and non-households (NHHs)
e Except for the underground pipe within the property boundary where awareness that the owner is
responsible falls to around 50%.
2. Aroundsevenintenrespondents (75% of NHHs and 63% of HHs) found the current watersupply pipe ownership
arrangement acceptable once their full responsibilities were explained.
3. Before beinginformed of the implications of the policy, nearly nine out often respondents found a proposed supply
pipe transferacceptable in principle.
4. Wheninformedof some of the widerimplications of a transfer, acceptability fell to just undereightin ten.8

5. When presented with three options for the extent of the supply pipes to be transferred, the most
popular option was the transfer of pipes up to the internal stop tap with justover halfofall customers

7 At the time of this research in August 2017, three companies operatedin Wales, DWwr Cymru, Dee Valleyand SevernTrent. Dee
Valley was takenoverby SevernTrent earlier in 2017 butstill operated undera separate license when the research took place.

8 In order not to overload and confuse participants, onlya few of the most salientimplications of a transfer were presented tothem,
such as the potential effect on waterquality and co-ordination of repairs, and the possibility that water companies would need
stronger rights tomanage andrepair assets on private land.
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favouring this.

6. When asked about the standard of service that they would expect from water companies when
repairing or replacing supply pipes on their property, customers, particularly NHHs, said that they
would expect high levels of service from water companies. For example:

e In a perceived emergency, around half of all customers would expect their call to the water
company to be answered within a minute and 50% of NHHs and 38% of HHs would expect a visit
within an hour of contact.

More than eight out of ten NHHs would expect their issue to be resolved within 24 hours of the
company arriving on site in both an emergency and non-emergency.

Following a repair, around half of all customers would expect their property/landscaping to be
restored to its former state so they are happy with it.

7. When asked how much they would be willing to have added to their annual bill to pay for the costs
associated with the water company owningand maintainingadditional pipework, the average figureis
£9.54 for HHs and 3.6% for NHHs. This is specifically for a transfer up to the internal stop tap.

e Note that customers were not asked about other potential serviceimprovements that would also
have implications for customer bills. The amount they were willingto paywould likely be lower if
considered as part of a package of service improvements. Note also that people who had supply
pipeinsurance tended to say that they were willing to pay an amount similar to the value of the
insurance premium that they would save.

8. Around seven in tenrespondents were not willing to pay more to secure the highest level of service
of the options with which they were presented.

9. For HHs, acceptability once informed about some of the implications of the transfer and the costs
involved was 81% (compared to 63% acceptability of the current arrangements).

e Acceptability was consistently lower amongst older respondents, lower socio-economic groups
(SEGs)® and HH tenants (compared to property owners).

10.  For NHHs, acceptability once informed about some of the implications of transfer and the costs
involved was 75% - the same as for acceptability of current ownership arrangements.

11. When asked about the perceived benefits of the transfer, customers do not automatically recognise
benefits such as helping address water quality problems and facilitating the gradual replacement of

lead supply pipes.

Widerrecommendations

The next stages of consultation for a potential transfer of supply pipe ownership should bear in mind that any
subsequent changes to the costs, transfer scenarios and servicelevels from what was shown to participants in
this research could lead to changes in acceptability levels.

Leaving aside the issue of the potential transfer of supply pipe ownership to water companies, careful
consideration should be given to the wider implications of these findings, which lead to the following
recommendations:

o There remains a need to educate customers about their responsibilities under the current
arrangements. The current ownership arrangements areacceptableto most, but a significant minority
(46% of HHs and 44% of NHHs) did not know the full extent of their responsibility for the maintenance
costs of the partof the pipework they currently own. This leaves themvulnerableto a situation where they

9 Socio-economic group is a way of classifying participants in terms of the occupation of the main income earner in the household A
= Higher managerial/professional, B = Intermediate managerial/professional, C1=Supervisory/junior managerial /professional, C2 =
Skilled manual worker, D =Semiand unskilled manual worker E = Student/Unemployed
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only find out that they are responsiblefor both the repair and the costwhen there is a problem. (Note
that this applies to owner-occupiers and landlords butnot tenants). This may leave certain customers,
who would otherwise have boughtinsurance,liablefor considerable unexpected costs.

The willingness to pay for a transfer would ideally be testedin the context of other service
improvements as part of water company business planning processes to find out how customers
prioritise it within the bigger picture. The maximum willingnessto pay of c.£9 for HHs and 3.6% for NHHs
is specifically for transfer of pipework up to the property stop tap. This level of willingnessto pay would
cover the additional costs associated with water company ownership based on the initial estimates of
DCWW and SVT/DVW. However, willingnessto pay would likely have been lower had the bill impactbeen
considered alongsidebillincreases for other serviceimprovements that customers wouldliketo see.

Ensuring that customers are aware that water companies own and are responsible for water supply
pipes would be essential after any transfer to avoid prolonged confusion over new responsibilities. For
most customers, itis logical thatwater companies should own water supply pipes.

It would be very important to be clear and transparent about the levels of service that customers could
realistically expect should a transfer go ahead. Customers, especially NHHs, have high expectations of
the servicelevels associated with water company repair of supply pipes on their property (e.g. full
reinstatements vs partial reinstatements).

Should the transfer go ahead, clarity around what rights water companies would have to access
property is essential — particularly for the NHH audience. There are fears, particularly from NHHs, that
the water company could do whatever itwanted, whenever itwanted, on their property.

Methodology and sample?®

An initial qualitative stage was conducted in various locations in North and South Wales with 9 focus groups

between 13th June and the 29th June across the three water company areas.

Focus Group 7

Focus Group 3 Focus Group 9

__Holyheag

Focus Group 6

) Focus Group 1
Merthyr Tydfil (Pilot)
~—— Mini Focus Group 8
Focus Group 5

Inaddition, ten face-to-face depth interviews with vulnerable customers were carried outalongwith four face-
to-face depth interviews with large non-household customers (NHH) inthe Dwr Cymru (DCWW) area, and four

10 Terminology: HH=Household customers; NHH=Non-household customers; LL=Landlords
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face-to-face depth interviews with small or medium NHH customers equally in the Dee Valley (DVW)/Severn
Trent (SVT) (Wales) area.

Intotal, 1,071 surveys were conducted between 28th Julyandthe 11th August 2017 across thecompanies using
a combination of online panel, Computer Aided Personal Interviewing and Computer Assisted Telephone

Interviewing.
Approximate sampling tolerances applicable to percentages at or
near these levels
Base size 10% or 90% 30% or 70% 50%
1,071 (full sample) +1.75 +2.67 +2.91
906 (DCWW) +1.91 +2.92 +3.18
71 (SVT) +6.97 +10.64 +11.61
94 (DVW) 16.05 19.24 +10.08
165 (SVT/DVW) +4.56 +6.96 +7.6
43 (Landlords) 1+8.96 +13.68 +14.93
300 (Tenants) +3.37 +5.15 +5.62

The sampleis representative of the demographics for the customer bases of DCWW and SVT/DVW, based on
regional census data from the Office of National Statistics. The findings represent the views of those who were
willing to take part in the research; there is potential for the findings to have been different had the views of

those who were unwilling to take partin the research been included.

It would be helpful for companies to further consider additional research targeted at non-respondents to
understand the views of their whole customer base and whether any additional insight can be drawn. This is

particularly important where non-responders account for a significant portion of the survey base.
Findings
Awareness of supply pipe ownership

The quantitative research found that spontaneous awareness of current supply pipe ownership and
responsibilities (Showcard 1) was generally high (70%+) for HHs and NHHs. However, this falls to just over half

who correctly identified Pipe C as being the property owner’s responsibility.

Household customers

% Awareness of responsibility for each section of pipe by water company DCWW SVT/DVW
The pipe under pavement 88% 81%
The pipe outside and up tothe property boundary 86% 78%
The pipe underground within the property boundary 54% 53%
The pipe inside propertyup to the stop tap 75% 66%
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% Awareness of responsibility for each section of pipe by water DCWW SVT/DVW
company

The pipe under pavement 83% 86%
The pipe outside and up tothe property boundary 79% 83%
The pipe underground within the property boundary 52% 62%
The pipe inside propertyup to the stop tap 71% 83%

Acceptability of current ownership arrangements

Around seven in ten respondents found the current ownership arrangements to be acceptable. Amongst
households, older participants and metered participants were more likely to find the current arrangement

acceptable.
% acceptable DCWW SVT/DVW
HH customers 68% 69% 66%
NHH customers 75% 77% 73%

Current supply pipe repair policies

At the time of this research, DCWW, SVT and DVW had quite different policies for repairing leaks on supply pipes
which customers are responsible for; DCWW offers a free repair atleast once (under certain conditions), DVW
offers to meet some but not all repair costs and SVTdoes not meet any costs unless the customer is in financial
hardship. Customers were asked for their views on the acceptability of the company policy which was relevant
to them. The results are shown below:

% acceptable DCWW SVT DVW
HH customers 80% 78% 55%
NHH customers 74% 62% 72%

In relation to the findingthat current supply pipe arrangements are largely acceptable there are two points
worthy of note. Firstly, there was a lack of awareness about responsibility for the underground supply pipe
within the property boundary (46% of HHs and 44% of NHHs did not identify that they were responsible) and
those who were unaware were less likely to find the situation acceptable. Secondly, participants had not yet
seen any information on any potential transfer of ownership/responsibility, so they were not judging the

‘acceptability’ of the arrangements in relation to any alternative.

The transfer in principle: customers’ initial views (uninformed)

Nearly nine in ten found the idea of transfer % HH NHH

acceptablein principle. Less than one in ten found it

unacceptable (5% of HH; 9% of NHH). Similarly, just acceptable customers customers

less thanoneinten (7%) HH and (9%) NHH customers | Overall 89% 86%

weren't sure. DCWW 90% 88%
SVT/DVW 80% 82%

=Sig diff to SVT/DVW
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The main reasons for finding this acceptable in principle were that it would clear up any uncertainty about

responsibility and because water companies are perceived to know more about these pipes than anyone else.

The transfer in principle: Customers’ initial views of transfer scenarios

Participants were shown the three potential transfer scenarios!! below and a no change scenario without any

costs.

Scenario
1:

Company’s water mai

ey @ -

Of all scenarios, Scenario 3 (a transfer up to the internal stop tap) was ranked highest.

Scenario
23

To wal of building To wall of building

Company’s water ma

v @ =r

Scenario
3:

Watsr company ounership will sxtend 1o th in

nies taking o
. and it wiould

Company's water main

Scenario

% HH ranking 1st

% NHH ranking 1st

Scenario 3 — transfer shared pipework and all
pipework up to the stop-tapinsidethe property

DCWW (64%)

DCWW (47%)

SVT (61%)

SVT (58%)

DVW (61%)

DVW (48%)

Scenario 3 was particularly preferred by those livingin detached (66%), semi-detached (65%) and terraced (64%)
housing (cf. flats 51%), property owners (67% cf. 56% tenants) and those with supply pipeinsurance (67% cf.

59%).

The ‘no change’ scenario had most appeal amongst the older age groups, those livingin flats or bungalows and

those of SEGs D and E. There is a degree of overlap with these demographics e.g. older people are also more

likely to live in bungalows. Should the transfer go ahead, customers in these demographics may have more
concerns and be more sensitive to this change than others.

Informed views on acceptability of transfer

Acceptability fell significantly once participants had been made aware of some of the wider impacts!2 of a

transfer, from 89% to 85% for HHs and from 86% to 80% for NHHs

of a transfer acceptable.

.Thisisstillalargemajority who find the idea

% acceptable

HH customers

NHH customers

Overall 85% 80%
DCWW 86% 84%
SVT/DVW 80% 74%

The mainreasons for the fall in support were a view that customers shouldn’thave to ‘pay for other customers’

faulty pipes’ and uncertainty around costs.

11 Scenario 1: transfer shared water supply pipes only; Scenario 2: transfer all pipework upto the outside wall of the property;
Scenario 3 transfer all pipework upto the internal stop-tap.
Blue =watercompany responsibility, yellow = property owner responsibilityand participants were also given an option for ‘no

change’ tobe their preference

12 Examplesinclude the potential effect on water quality and co-ordination of repairs, and the possibility that water companies
would need strongerrights to manage and repair assets on private land.
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As noted above, when consideringthe level of willingnessto pay, itshould be borne in mind that:

e Thisvaluewas derived inisolation,and would likely have been lower if customers were asked about

their willingnessto pay for other serviceimprovements atthe sametime.

e The qualitativeresearch found that the value of the willingness to pay stated by customers who had

insurancecovering supply piperepairs was influenced by the value of the premiums.

Overall, the average valuethat HH customers were willingto pay for Scenario 3 (a transfer of pipework up to

the internal stop tap) was £9.54 per year.

DCWW customers were willing to pay up to £9.72 and SVT/DVW customers £8.57 per year (not significantly

different). Household willingnessto pay fallsto £5.32 for Scenario 2 and £2.34 for Scenario 1. Willingness to pay

for Scenario 3 is shown below:

Current HH Bill Payers

Average WtP estimate

Range?!3

Whole sample £9.54 (£8.92,£10.17)
DWr Cymru Welsh Water £9.72 (£9.07,£10.38)
Dee Valley Water & Severn Trent £8.57 (£6.68, £10.46)

e 16% of HHs were not willingto payanythingon top of their current billstowards the cost of transfer.

These are significantly morelikely to be:

e Low incomes of less than £20,000 a year

e Livinginbungalows (correlates with older age groups who aremost likely to find the current

arrangement acceptable)

e Tenants

Willingness to pay estimates: NHH customers

Overall, the average valuethat NHH customers were willingto paywas +3.6%%* per year on top of their current
annual bill. DCWW arewillingto pay +3.1% per year cf. NHH customers of DVW/SVT +4.2% per year.

Current NHH Bill Payers

Average WtP estimate

95% confidence interval

Whole sample +3.6% (3%, 4.1%)
Dwr Cymru Welsh Water +3.1% (2.4%, 3.6%)
Dee Valley Water & Severn Trent +4.2% (3.4%, 5.2%)

Service level expectations after transfer

Customers were asked about the level of servicethatthey would expect of the water company when responding

to a situationin which thesupply pipeon the customer’s property was in need of repair.In both perceived supply

13 The range refers tothe confidence interval meaning thatwe canbe 95% certain that the true WP value should we ask the whole

populationwould lie between these two values.

14 A percentage was given ratherthan an amountin pounds for NHH customers as their bills will vary greatly between business to business

so it was simpler for them toenvisage a percentage increase rather than a monetary amount.
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pipe emergencies® and non-emergencies, NHH customers generally have higher servicelevel expectations than
HH customers.

Ina perceived emergency:
e Halfofall NHHs (50%) compared to nearly two in five HHs (38%) would expect their company to visit
within an hour of contact.
e A third of NHHs (32%) would expect their initial call to report this to be answered in 30 seconds

compared to 16% of HHs.

The views of HHs and NHHs on the time taken to resolve were more similar, with 40% of HHs and 46% of NHHSs
expecting resolution within 4 hours of the company arriving on site.

After an emergency repair, 56% of HHs and 63% of NHHs would expect all landscaping to be restored to its
former state and to a standard they are happy with.

In a non-emergency situation, both HH and NHH customers were prepared to wait a little longer for a visit:

Household Non-household
expect a visit within an hour 11% 21%
expect a visit within 2-3 24% 31%
hours

However, they have similar expectations for speed of telephone in a non-emergency as for an emergency.

Once the company is on site, 20% of NHHs and 14% of HHs expect a non-emergency resolution within4 hours,
and 57% of NHHs and 52% of HHs expect all landscaping to be returned to its former state following a non-
emergency repair.

Should a transfer take place, SVT customers have higher service level expectations in both an emergency and
non-emergency than DVW and DCWW customers.

Willingness to pay an additional amount for top levels of service

Most customers —at leastseven inten (75% of HHs and 72% of NHHs) —were not willingto pay more in addition
to what they had already offered for their preferred transfer scenario to guarantee top levels of service (with

various service levels being shown within the survey).

Among the 25% of HH respondents who were willing to pay more, the mean average additional amount they
would be willingto pay was £8.69. Notably, 69% of socio-economic groups with higher household incomes (SEG
groups AB) were in this group which were willing to pay more, indicating that the highest levels of service are
particularly important for them.

Willingness to pay an additional amountrose to £18.55 amongst the 28% of NHH customers who were willing
to pay more.

Preferred scenario once informed of estimated annual bill impacts

Respondents were shown the actual estimated annual billimpactfor each scenario,and then asked again which
scenario they would prefer. The preference for Scenario 3 was unchanged across both HH (64% before cost
reveal cf. 61% following costreveal)and NHH audiences (50% before costreveal cf. 47% following cost reveal).

15 Respondents were not given a definition of whatwould count as an emergency as their initial reaction toa supply pipeissue will be
guided by their immediate perception of the situation
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Scenario % HH ranking 1st % NHH ranking 1st
Scenario 3 - transfer shared pipework and all DCWW (61%) DCWW (39%)
pipework up to the stop-tap inside the property SVT (65%) SVT (58%)
DVW (59%) DVW (55%)
SVT/DVW (61%) SVT/DVW (57%)

Scenario 3 was particularly preferred amongst higher SEGs, those livingin detached and semi-detached
housing particularly, property owners and those with water supply pipeinsurance. Older age-groups and lower

SEGs were more likely to prefer no change.
Final informed acceptability for transfer in principle

Customers were asked one final time,in the lightof all theinformation provided, whether they considered the
transfer of supply pipes from property owners to water companies to be acceptablein principle.Justover
four-fifths (81%) of HH customers indicated that a transfer was acceptableas did three-quarters (75%) of
NHHs.

% acceptable DCWW SVT/DVW
HH 82% 78%
NHH 78% 70%

Acceptability was particularly concentrated amongst higher SEGs, those in detached or semi-detached
dwellings, property owners and those with water supply pipe insurance.

How acceptability varies with amount of information provided

Acceptability of the transfer in principlewas highestwhen respondents were aware of current ownership
responsibilities but uninformed about the wider impacts that a transfer could have. Whilstacceptability falls as
more informationis presented’®, a transferis stillappealingto the majority as shown overleaffor HH and NHH
respondents:

16 Qualitative research showed thatthe additional information raised concerns with some customers and this was the reason for t he fallin
acceptability. These concernsincluded the standard of repair offered and how would the propertybe left along with concermns over
whether water companies could come and buildin their gardens/ontheirland as well as whetherit may limit what they can build on their
own land.
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Views on alternatives to statutory transfer of ownership to water companies

Finally, customers were asked whether they would prefer a transfer of ownership compared to other measures
that could achieve some of the same benefits whileretainingthecurrent ownership arrangements. For example,
companies could extend their leakage repair policies so as to address the risks of customers being hit with
unexpected costs. Almosttwo-thirds (63%) of HHs prefer a transfer compared to these alternatives. Only around
one in ten (12%) opposed the transfer.

Over half (56%) of NHH’s supported a legal transfer.

16% of HHs felt it was important for them to retain legal ownership of their water supply pipes (more likely to
be those who already had insuranceand homeowners) compared to 31% of NHHs (increasingto 45% of those
NHHs which have in the past had a problem with their supply pipe).
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4.3.3 Supply Resilience cost assessment claim

A. Overview

Every day our customers trust us to deliver safe clean drinking water to their taps. This is the most
fundamental aspect of the services we provide. This business case relates to our long-term approach to
managing our stock of 87 treated water distribution service reservoirs (DSRs). A risk-based refurbishment
programme is needed to ensure that we remain fully compliant with the Water Supply (Water Quality)
Regulations 2016, the Reservoirs Act 1975 and Floods and Water Management Act 2010.

DSRs are used to balanceandstore treated water to enable us to maintain supply to our customers. After
many years where investment has not been keeping pace with the rate of deterioration, AMP6 has seen an
increaseininvestment in this assetgroup and the assets thatwere posingthe greatest riskto water quality
have been upgraded. The evidence set outin this business casedemonstrates the need to maintain the focus
on them intothe future and the current rate of improvement (3 or 4 per AMP) means the inferred assetlife of
these reservoirsis around 150 years, whichis unsustainable. We have talked to our customers about asset
health andresilienceand intergenerational fairness. This case presents the optimum balance between
addressingthe need to invest to reduce the increasingrisk of failure, with the overall affordability of our plan.

This business casesets out the evidence for £11.3m (£8.7m is being requested as a costadjus tment) which will
deliver the following benefits for our customers:

° Reduced risk of a water quality failure—contributingto our industry leading CRl score of 0.

° Reduced risk of a supplyinterruption (both longand shortduration) - contribute towards the 38% step
change improvement ininterruptions to supply.

We will achievethese benefits through the followingkey activity:

° Carryoutan inspectionandrepair programme inlinewith best practiceand the latest DWI expectations.
° Rebuildingthe two DSRs in the poorest condition.

° Decommissioning DSRs with significantwater quality and structural integrity risk thatare uneconomic to
rebuild. We will only do this after making the necessary upgrades elsewhere to maintainresilience.

° Increasing storageand upgrading other assets inthe network sothat essential maintenanceof DSRs can
be carried outwithout increasingtherisk ofa supplyinterruption.

Maintenance of DSRs is notunique to us, but we have set out the evidence to explain why we believe thisis an
appropriatecostadjustment claim.There are three key reasons:

° Ofwat’s econometric models are unlikelytoreflect the disproportionatelylargeassetstock due to the
low population density and topography characteristic of these parts of Wales, which we demonstrate is

unique to us.

° Due to the very small scaleof the company, we are unableto absorb lumpyinvestment cycles as well as
larger companies areableto do.

° There is small impactresulting fromthe enactment of the Floods and Water Management Act 2010 which
amends the existing Reservoirs Act 1975.This means one additional DSR will requireincreased safety
monitoring and reporting, beyond that already funded by customers.

This business casesets out our longterm plan of monitoring, refurbishing, rebuilding,andinsome cases
decommissioning our DSRs at a pace that balances risk with affordability. We have appliedindustry recognised
good practiceassessment methodology for establishinga prioritised ranking of the risk of water quality
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failures and supplyinterruptionsacross our assetbase. Qur proposed approach and phasingof this investment
has been discussed with our customer challenge group (CCG) and the Drinking Water Inspectorate (DWI) who

both supportthe need for investment. We have also discussed this directly with our customers and 94%
supported this proposal.

We’ve challenged ourselves to be ambitious against Ofwat’s themes for PR19.

Innovation Resilience Affordability Great customer
service
We have worked with a We have fullyembracedthe  Affordabilityis being DSRs are animportant
specialistresearchagency  cabinetoffice guidanceon consideredata plan/billlevel partof managingour
to designresearch that resilienceand have but we have asked customers’ systems, they offer a
seeks to explore the views  considered a wide range of  views on paceof investment buffer for peaks in
of both future andcurrent  options to ensure we through our researchon asset demand and provide
customers on the difficult  identify the most cost health andresilience. redundancyin our
subjectof assethealth and  beneficial resilience This is our biggest challenge system. This
resilience. Specifically to response. as we develop the long term programme will
tease out views on We have also considered plan—replacement at the contribute to the very
intergenerational fairness  DSRs as partofa full system current rateimplies these ambitious 38%
when seeking to balance to ensure the proposed tanks will lastfor 150 years; improvement insupply
shortterm affordability activity when considered we need to finda lower cost  interruptions andis
with longterm service. across therest of the way of mitigatingthese risks.  needed to maintain
programme doesn’t impact water quality
resiliencein the shortterm performance at 100%
(i.e. CRI of 0)

We've reviewed, but not pursued, the opportunity for Direct Procurement for Customers

We aresupportive of Direct Procurement for Customers (DPC) and recognisethe potential to embrace markets
inthis way to deliver more benefits for customers.

We have reviewed our proposed investment programme againstthe descriptiveguidance published by Ofwat
about potential DPC projects. We have concluded that this business caseis notappropriatefor becauseitis
not material enough to trigger the costthreshold.

This business case is supported by technical annexes
Inaddition to this business casefurther supportinginformation can befound inannexes:

Annex 1 Risk assessmentof servicereservoirs
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B. Need for a cost adjustment

We’ve carefully considered whether the investment need set out below would be sufficiently covered by
Ofwat’s cost modelling approach. Maintenance of DSRs is not a new requirement and nor is it unique to us.
However, there are three important differences unique to our business that we believe Ofwat’s models are
unlikely toreflect.

We believe there is a need for a cost adjustment because:

° Ofwat’s econometric models are unlikely toreflect our disproportionately largeassetstock whichis
predominantly driven by our distinctiverural location and topography.

° The small scaleof our business makes itvery difficulttoabsorbanylumpyinvestment inthe same way
larger companies areableto do so.

° The Floods and Water Management Act 2010 which amends the existing Res ervoirs Act 1975, has
increased the safety standards required beyond that already funded by customers. Commencing in 2019,
the Act is beingimplemented atanaccelerated rate in Wales compared to England. The legislation now
means that one of our DSRs will fall under the act. Whilstthis only represents 1% of the assetbase, it
does increasethe regulatory burden as well as the standards thatwe must now comply with.

Some of the investment will be covered by the models and we have estimated thatan implicit allowance of
£2.6m might be included for this type of activity in the top down modellingapproach. Our costadjustment
claimis therefore for £8.7m.

Each pointis discussed in more detail below.

The totex models are likely to underestimate our investment needs

We recognisethat this business caserelates to activity thatis common across theindustry, however the
analysissetout below demonstrates that the totex modellingapproachis likely to underestimate the
investment needs for three key reasons:

° We have the most DSRs per population served due to the distinctiverurallocation and topography.

° The number of DSRs is only proposed as a variablein four of the eight proposed Ofwat’s cost models.
(This was recognised at PR14 for DVW when DSR maintenance was treated as a cost adjustment claim).

° Aside from the impacton the assetbase, the day to day costs associated with runninga network insuch a
rural location arehigher due, for example to the travel time between assets.

As partof our May 2018 submission to Ofwat, we set out our views on the limitations of the totex modelling
approach to satisfactorily takeaccountof economies of scale. We believe this is one area where the issue
manifests. This case, therefore, should be read in conjunction with the model adjustment claim.

The size of our business means it is difficult to absorb lumpy investment

Summary of the asset stock — reasons driving ‘lumpiness’

DSRs providestorage to meet customers’ normal dailyvariationsin water usage and provide resilience in the
caseof assetfailure. We operate a total of 87 sites, though some are made up of two adjoiningcells.

We have significantly more DSRs per population served than the rest of the industry. Thisis primarily dueto
the rural nature of our area, which means we need significantly more DSRs to ensure the same level of storage
per customer as companies servingmore highly populated area.The charts below shows we have the lowest
weighted average populationdensity,i.e. we are the most rural.
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Number of reservoirs per population served and weighted average population density
number of DSRs per population served Weighted ave pop density (water service, 2016)
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(Data based on the 2017 industry cost assessment submission to Ofwat with latest amendments from March 2018)

The table below sets out the historical expenditure on this asset group by DVW.

Summary of historic expenditure for DVW on DSRs (all figures £m)

Dee Valley costs AMP4 AMP5 AMP?7
only

. . £0.071
Routine inspections £0.15 £0.16 £0.17

+£0.05 2
i £7.8 (FD

Material £1.4 £0.7 (FD) £6.023
refurbishment £11.5m (actual)

1 Inspection costs for AMP7 proactive programme for north east Wales DSRs (formerly DVW)

2 Monitoring, inspection and reporting costs for our new Statutory DSR plus enabling works to pumping stations

3 Projected costs for replacement/abandonment of worst condition/ highest risk North Wales DSRs, plus repairs and
enabling works for proactive programme

The expenditure trend shows the significantincreaseininvestmentin DSRs by DVW in AMP6, enabled by their
PR14 costadjustment. The necessary step changein investment in AMP6, driven by a commitment to improve
water quality, suggests that DSRs have typically received under-investment in previous AMPs.

This lumpy expenditure profileis likely to only be applicableto small companies,as larger companies (aswe
see inour group company, Severn Trent) tend to have a continuous rolling programme of refurbishment and
maintenance. The graph below shows the lumpy DVW investment cyclein the past.
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The DSRs in Mid Wales accounted for 10% of the DSR assets inthe Severn Trent (SVT) area, but only 1% of the
total storage capacity acrossthecompany (again highlighting the small size/ rurality of these assets). Had the
SVT DSR capital maintenancebudget been apportioned to Mid Wales on this basis, between £324kand £3.1
million would havebeen availablein AMP5, and £643kand £6.2 millionin AMP6. However, as DSR capital
maintenance in SVT in previous AMPs was partly prioritised using population served, replacement of Mid
Wales DSRs was restricted.

Aside from inspection, repairs and abandonmentworks, the only significantinvestment undertaken to replace
a DSR between AMP3 and AMP5 was £1.2 millionspentatthe end of AMP5 to replacethe steel DSR at
Bryngwyn. This scheme was only prioritised for investment at this time asitalsoaddressed a hydraulic
capacityissue(i.e.the DSR was judged significantly undersized for the populationitsupplied).

Investment inthe Mid Wales DSRs has increasedin AMP6, primarily dueto the repair works required from the
proactiveinspection programme, but is alsoata ratethat is not keeping pace with the deteriorationrate.

There is insufficientinformation to identify the level of investment made by the other regulated water
companies anditis therefore not possibleto forecastan implicitallowancethatis predicted by the models.
We haveinstead reviewed the DVW implicitallowanceassumed by Ofwat at PR14 of £2.38 million and inflated
itto 17/18 prices;this equates to £2.57 million (using CPIH year average). Ourfinal costadjustmentclaimis
net of this amount.

The legislation has changed and is more immediate in Wales

The details of the statutory obligations associated with the Reservoirs Act 1975 and changes associated with
the Floods and Water Management Act 2010 are set out in more detail in the Reservoir Safety business case.

Insummary, the Floods and Water Management Act 2010 will lower the threshold of standards and inspection
requirements of the Reservoirs Act 1975 to applyto rawand treated water reservoirs storing 10,000m3 or
more rather than the previous threshold of 25,000m3. Furthermore, new requirements for emergency
planningwill alsoapplytoall reservoirs storing 10,000 or more cubic metres. Whilstthe legislation was
enabled in2010, it has not yet been enacted.
introduction of the legislation. However, Welsh Government plans toimplement it without delay for reservoirs

In England, Defra has initiated a review and plans a phased

in Wales commencing in2018.

140



DYFRDWY
severn dee

HAFREN

Previously none of our DSRs in Wales fell under this legislation, but going forward, one assetwill need to be
inspected and maintained to the standards required by the Act and consequently will increaseth e costs of
ensuringcompliance. We estimate the enhanced monitoringand reporting will costan additional £53,000to
cover the Section 10 costs (fees to a third party Panel Engineer for an inspection every ten years) duringthe
2020-2025 period. This figure does not includeany significant maintenance thatmay be required at this site.

Outside management control

The need to comply with our statutory obligations isnotdriven by management decision, however our
approachto how we meet our obligationsis. This business casesets out how we are ensuringwe find the
most cost effective way of maintaining water quality complianceand continuous supplies, whilstalso seeking
to optimisesystem design to ensure the most appropriateresilienceresponsefor our given geographical area
and customer base. During AMP6 two DVW DSRs and four SVT DSRs were decommissioned, which reduced
the long term costof maintainingthem whilstalsoreducingwater quality risks driven by low water turnover in
reservoirs thatfeed a very small number of properties. We are continuingto look for opportunities to reduce
the number of reservoirs without impacting on network storageor resilience.

We have questioned whether DVW has historically under invested in this assetgroup. The DVW PR14 business
plansought to manage the impacton customers’ bills by deferring expenditure on certain assets so that the
highestriskassets, fromboth an operational and financial perspective, were prioritised. This sawthe company
concentrate its attention on the surfacewater treatment works, resultinginthe replacement or renewal of
one treatment works per five-year investment period over the lastthree investment cycles. At PR14, DVW
presented evidence that demonstrated thatinvestment in DSRs was also needed in order to manage the long
term water quality risk. This resulted in the investment looking particularly lumpy compared to historical
levels of investment and therefore the business casewas assessed as a costadjustmentclaim.

This shows that we are continuously challenging ourselves to find the optimum balanceof riskand
affordability.
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C. Need for investment

This business case contributes to two of our customer outcomes, ‘Water always there’ and ‘Good to drink’.
This investment is driven by the need to:

° Reduce the risk of a water quality failure—contributingto maintaining our CRl score of 0.

° Reduce the riskofa supplyinterruption (both longand shortduration) - contributing towards the 27%
step change improvement ininterruptions to supply.

It is not meaningful to try to disaggregate expenditure by those two customer outcomes as the same activity
often drives improvements in both. However itis possibleto splitinvestmentinto the main groups of activity —
whichis what we present inthe table below.

Component of investment (all figures £m)
Driver Totex Data table reference

Proactiveinspection programme (including subsequent
repairs to protect water quality) 2.710 WS1 Line 13

Significantrefurbishment,abandonment or replacement of

poorest condition/ highestrisk DSRs 7.358 WS1 Line 13
Enhanced resilience (network reconfigurations and WS2 Line 14
enhancement, monitoring and control and costs associated 1.203 Ws1 L! 15
with lowering the volumetric threshold falling under the Act. ine
Total investment 11.271

Cost adjustment claim

(total minus our estimate of implicitallowance of £2.571 8.700 WNE line 3

To establishtheinvestment needs we have gone through several steps, which are explainedin more detail in
turn:

° Reflected on past performance to understand the context and the degree to which the current approach

is working.

° Applied best practiceriskassessmentfor this assetgroup —riskassessmentalready existbut separately
for North and mid-Wales. This is importantto give us a companywide comparableview of risk.

° Challenged ourselves to look at this problem through the resiliencein the roundlens.

° Talked to our customers to get their view on the need for investment.

We have considered past performance to frame the need

Duringthe 2010-2015 period, both SVT and DVW experienced anincreaseinthe water quality failurerate of
servicereservoirs leadingto DWI improvement programmes put into placefor both. We have sinceworked
with the DWI to improve our risk-based approach. This was recognised with a costadjustment for DVW at
PR14 but not for SVT, who, given their much larger size, are better ableto balancelumpyinvestment across
their wider programme. The AMP6 programme represented a step change in both the approach andlevel of
investment needed to maintainthese longlifeassets to ensure they continue to deliver service.

The water quality performance of our DSRs since 2011 by material type and original company (SVT or DVW) is
shown below.
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Coliform detections at our service reservoirs by material type

7

NUMEBER OF COLIFORM DETECTIONS AT DSRS

SVT DVW SVT DVvW SVT DVwW SVT DVW DvW SVT SVT SVT

2011 2012 2013 2014 2015 2016 2017 | 2018

M Concrete WGRP M Steel

Our assetstock varies significantly in capacity - ranging from 4m3 to 18m?3, and age - from newly constructed to
the year 1868.There is consequently a wide range of construction materialsand designs. Steel and glass
reinforced plastic (GRP) tanks are the worst performing assets, with 33% of failures occurringon 26% of assets.
The evidence does notindicatea strong correlation between failures and assetage, however, the samplesize
is small andtheyare maintainedinorder to prevent failure. The expected assetlifefor GRP and steel tanks is
20 —25 years,and concrete DSRs would typically nowbe designed for a 60-80 year design life. At our current
replacement rate (of three per AMP) the implied assetlifeis 150 years; we believe that this is unsustainable. A
summary is setout in the table below that shows the step changeis needed and that thisis goingto be a
multi-AMP programme of work to better align the replacement rate to the deterioration rate.

Highest risk assets

Construction Proportion of Average Proportion of coliform Yearly failure rate for

material stock in each age or E.coli detections 2011 this material type
material IIETH

Concrete / brick 74% 52 67% 4.17%

Steel 16% 29 20% 5.71%

GRP 10% 34 13% 5.93%

We have followed a risk-based approach to prioritise the need

We have prioritised risks by comparingand contrastingrisk assessments approaches used by the former DVW
and SVT produce a combined robust approach. We recalibrated risksacross the87 DSRs in mid and north east
Wales to produce animproved prioritisation. Insummary, both assessments included the followingsteps:

° Collation of assetdata from SAP (SVT) and central spreadsheet (DVW).

° Review of availablecondition/inspection reports.
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° Meetings with the Reservoir Safety Team, assetowners, key stakeholders fromour engineering, water
quality and operations teams.

° Discussiontoassigna gradefor assetconditionincludingtheexistence and height of any partheight
dividingwalls,and a separategradefor ease of isolation.

° Collation of a qualitative comment, typically recordinglocal knowledgeregarding previous inspection
dates, ease of isolation or other siterisks such as access.

° Interrogation of realised risk data from DWSP (Drinking Water Safety Plan) for bacteriological and
chlorinerisks.

° Ranking of the DSRs, and cells within them if they have multiple compartments, based on the criteria
above, weighted inorder of: 1) condition, 2) realised bacteriological risk, 3) realised chlorinerisk, 4) ease
of isolationand 5) age.

° Comparison ofthe combined risk withindividual risk to understand any dominantdriver.

There is no formal standard for undertaking these risk assessments, however this approachis consistentwith
UKWIR Report Ref. No. 17/RG/05/48,2017; Treated Water Storage Assets: Good Practicefor Operationand
Management.

The assessments haveresulted ina prioritised listfor all 87 DSRs. The results of the riskanalysisaresetout in
Annex 1. Section D below sets out how we have balanced these riskagainstthe DWIs views and affordability.
We have considered the need through ‘resilience in the round’

When consideringthe maintenance needs of this assetgroup, we have the opportunity to evaluatethe level of
systemresilienceto ensure they aredesigned and maintained to a sufficientstandard torespond to the shocks
andstresses we would expect to see inthe medium andlong term.

Our full approach toresilienceis setoutin Chapter 5, where we set out our approach anda summary of the
key shocks and stresses. The table below is an extract to illustrate some of the thinking we have done to

consider how different shocks and stresses mightaffect this assetgroup.

Resilience in the round water storage considerations

Shock / stress sub-theme Water storage considerations
theme

Tidalchanges Storageisnotdesigned forextended periods without abstraction from River Dee
Flooding No DSRs identifiedas beingatriskina 1in 1000 year flood return period

Climate Increased Increased temperature would increase demand thereby reducing storage and

change temperatures  increasingriskof supplyinterruptions
Reduced Increased Health and Safety (H&S) and increased risk of supplyinterruption due to
temperatures  more difficult access to remote, rural sites during prolonged bad weather

Land / ground

H&S for colleagues and publicif ground conditions make structures unsafe

conditions Alotofourregionisonlandthatisathighriskoflandslip.

Deterioration Shortlife Poor/ variable communication services - diverging service levels being experienced
assets |ICA betweenrural andurban areas.
Longlife Assets deteriorating at faster pace thanrenewal rate.
assets Isolationto allow inspection/maintenance not always possible.
Population Makingiteven more difficult to make cost beneficialcase to maintain smaller reservoirs
density inrural areas and creating divergence in service betweenrural / urbanareas
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Aging Increases importance of storage to ensure we can continuallyimprove performance
population and reduce supplyinterruptions. Simultaneously pressures on bills limit the amount of
(affordability) maintenance thatcanbe afforded.
Increased The volume, condition andlocation of these assets closely links to water quality
Customer . . . .
expectations performance compliance, supplyinterruptions andlow pressure. These assets willneed to meet
expectations increased expectations on these levelsof service.
SEMD Increasein assets classed as high priority. Due to large number ofassets any changes to
security standards can have a large financial impact.
Poli . . . .
olicy& Need to consider the energy costs of alternative pumpingarrangements if DSRs are
regulatory Renewables o
decommissioned.
change
Welsh Floods and water management means smaller DSRs now fall under Reservoirs Act and
legislation the threshold could be lowered again.

Insection D below we set out how these considerations haveinfluenced the solutions.

Our customers understand this need and trust us to plan for the future

Our customers typically taketheir water supplyfor granted, and ensuringa resilientwater supplyis a
fundamental need that once met, is not given much further thought. We have sought to buildup an
understanding of what our customers thinkand expect through a variety of research and analysis of day to day
contacts. There aretwo key areas where our broader research approach has given us insightthatrelates to
this investment:

° through our customer tracker we know that 88% of customers trust us to planforthe future. In particular
they trust us to balancemonitoringand looking after our assets in the shorter and longer term, whilst
keeping bills manageable;and

° from our initial customer needs research a key theme is thatof resilientand dependable supplies, ba cked
up by infrastructureinvestment, being valued and important to customers. Whilstin our willingness to
payresearchreducing shortterm interruptions to supply emerges as a low (relative,and prompted)
priority, customers take their current resilient supplies for granted, andin general do not wishto see
services deteriorate.

Inaddition to this we have undertaken specific research on this topic with two complementary approaches:

° we have used deliberativeresearch to raiseawareness of these more complex investment decisions, and
to get more informed views on the paceat which we should proceed. In deliberative workshops in both
North Wales and Mid Wales, we have discussed with our customers the idea of assethealth and
resilienceand then specifically howthey see that inthe context of intergeneration fairness (who pays for
what, and when). These workshops included both current and future household customers, and were
supported by a series of telephone depth interviews with non-household customers; and

° inour quantitativeresearch with customers on the choices in our plan (performance commitments, areas
of investment choiceand incentives) we have asked customers to make choices on the pace of
investment, inthe context of bill impacts.
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Customer support for supply resilience investment

Don't know l
Proposed option _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

= Non household customers (Sample: 104) m Household customers (Sample: 400)

Our research finds thatthe majority of customers, whether household or non-household, either support the
proposed option, or a faster pace of intervention (bringing forward investment required in AMP8). Very few
customers did not wishto express an opinionon this choice.

These results from the quantitativeresearch areconsistentwith the broader insightfromour deliberative
research. Customers generally felt that water companies should be takinga proactiveto mid-ground approach
inregards to assetmaintenance, especiallyas wateris seen as anessential service. Areactive approachis
unacceptableasitcouldleadto a spiralofassets fallinginto disrepair thatwould eventuallyimpacton all
customers, both interms of safety and cost. At the same time the current experience of good service means
that bringinginvestment forwardisn’tdeemed necessary, especiallyifthis would costmore.

Itis interestingto note that the future customers in our workshop felt more disconnected with these choices -
they couldreally understand why a faster paceof intervention was an option, and were content as longas
water is comingout of the tap. Anecdotally, some customers were sceptical aboutwhy we were consulting
them on such topics, rather than relyingon our internal experts.

146



HAFREN

DYFRDWY
severn dee
D. Best option for customers

This business case has been developed iteratively. We have shared lessons learned and good practice
between the approaches used by our group company (DVW and SVT) subject matter experts and have
developed the following combined approach.

° Understand the current level of serviceandrisk.

o Understand how this might change under different investment options (e.g. do nothing, maintain current
renewal rate, extend renewal rate, optimise the system design).

° Understand how this might change if subjectto different shocks and stresses.

° Understand our customers views on pace.

° Apply governance process and challenge.

° Identify the optimum maintenance strategy that balances riskand affordability.

We have worked through the above steps to identify the options and costs, in order for us to identify the most
costeffective solution.

We have considered a wide range of options

We arenot justlookingatthe civil structures, we have considered a wide range of options that could be used
to reduce the risk of water quality or supplyinterruption failureand also to offer wider benefits. The figure
below illustrates the range of options we have considered.

Range of options being considered and illustration of benefits

. enhanced security

enhanced
remote control

increased/ more flexible

‘ tanker storage capacity
nnection point

temporary/
mobile plant

enhanced monitoring &
network inspection
interconnectivity

Degree of certainty of achieving benefits

decommission
small reservoirs

refurbishment/
rebuild

Timescales benefits are realised

To identify the most cost beneficial suite of solutions therest of this sectionis s plitinto two sections:

° The scope and evidence to demonstrate efficientcosts of aninspectionand repair programme.
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° The scope and evidence to demonstrate efficientcosts of the refurbishment/ replacement programme.

Scope —inspection and repairs

Prior to AMP6, inspections atDSRs inrural locations wereundertaken usingshortterm isolation as therewas
typicallyless network redundancy to sustain a medium term isolation withoutimpacting customer supplies.
Typically this activity used:

° installation of overland temporary pipes;
° manual operation of fixed speed booster pumps to allow flows to bypass the DSR; and

° venting any excess pressurethis caused by discharging water to adjacentland.

Whilstthis approach avoided the need for significantcapital enablingworks, itwas resource and OPEX
intensive,and presented risks interms of operational flexibility, security, and the relationship with customers
and neighbours.

Inorder to reduce theserisks, itwas necessary to return the DSRs to supply as quicklyas possible. This
approach hadthe potential to reduce the thoroughness of inspections and testing, and some minor defects
(those with the potential to affect water quality, but not an obvious and active point of ingress or
contamination) may have been noted but necessarilyrepaired atthat time.

The step changein inspectionandrepairinvestment undertaken in AMP6 was inresponseto previous water
quality performance not meeting expectations. For SVT, a step change was necessary to comply with a Notice
from the DWI, which in particular required:

° operation of all servicereservoirs inaccordancewith Industry best practice;

° inspection of DSRs within a maximum frequency of ten years (moving to a risk based approach where
some might be inspected more frequently than this);and

° rectifying any deficiencies affecting water quality before returningthe DSRs to supply.

Inresponse to this Notice, and to ensure water quality performanceat DSRs meets or exceeds expectations,
SVT standardised and centralised their DSR inspection and repair procedures,and entered into a
companywide framework with industry leading contractors to ensure the consistency of both the inspection
methodology and subsequent disinfection, and the quality of repairs.

Additionally, recentclarifications on the interpretation of Regulation 31 of The Water Supply (Water Quality)
Regulations 2016 (as amended) has resulted in DSRs being isolated for longer, to allow the necessary curing
time for repair materials. Theextra heating and dehumidification costs associated with this work has meant
that whilstSVT were now addressingless complex defects as they moved into the latter half of AMP6, the
average repair costs remain significant.

To ensure SVT could consistently undertakerobust inspections and testing, and make all necessary repairs
duringthe isolation, enabling works were undertaken (on sites,and inthe wider network) to allowthe DSRs to
be isolated for longer periods of time without an unacceptableriskto customers’ supplies.

As aresultof the above activities,all DSRs in Mid Wales (formerly SVT) have now had an internal inspection
withinthe lastten years.We are anticipatinginvestinga further £950kinyears 4 and5 of AMP6 on repairing
DSRs in Mid Wales, as a continuation of this programme.

At PR14, DVW committed to an AMP6 performance commitment to undertake a servicereservoir water
quality risk management scheme, consisting of the replacement of three DSRs, and installation of new roof
membranes at a further eight DSRs. In parallel to this, DVW instigated a programme of DSR roof inspections to
ensure that all DSRs had been tested withinthe lastten years.

All North Wales DSRs now have a roof membrane applied,and have been inspected within the lastten years.
However, particularly for those DSRs lastinspected prior to AMP6 the thoroughness and robustness of the
inspectionand any subsequent repairs may have been limited by the allowable period ofisolation.
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Cost —inspection and repairs

We want to build on the recent improvements inour DSR water quality performanceby continuingto
thoroughly inspectour DSRs at a maximum frequency of ten years,and immediately rectifyingall defects.

Inorder to ensure inspections and repairs procedures remain robust, we anticipate havingto investin further
enabling works at some DSRs. This will allow a longer term isolation for those DSRs which were previously only
ableto beisolated fora short term.

The costs of undertaking enabling works will be sitespecific and dependent on levels of riskto supplies atthe
time of isolation. Factors willinclude;the condition and age of the pump assets, the time of year, weather
conditions, the vulnerability of pipes to bursts and power supply reliability. Based on our AMP6 programme we
estimate the average costof enabling works to be £50k per site. Our analysis alsoindicates that23 out of 51
DSRs will require enabling works to allow their robustisolation for inspection and potential repair.

This investment will resultina more cost efficient programme in future and also ensurethat we are better
ableto respondto anywater quality failures by beingableto quicklyisolatethe DSR for investigationsoand
maintain customer supplies.

We have assumed inspection costs of approximately £ 7k per DSR, which includes a payment to ourinspection
and disinfection contractor, remote operated vehicleinspectionif necessary,andinternal staff costs.

In AMP6 approximately 63% of DSRs inspected required repairs. We expect this rate to continue in AMP7 as
we work through the ten year inspection cycle. We also expect the scope and costs of any repairs to be
broadly similartothose undertaken in AMP6 inrural areas, £73k. Focussingon examples of smaller, more
rural repairs, ensures a more realistic costis estimated for our DSRs. For comparison, the average repair costs
across all SVTDSRs from 2016 onwards has been approximately £84k, with 11 of the larger, more complex
sites costingin excess of £250k.

The anticipated costs of our inspection and repair programme is summarisedin the table below:

Costs for enabling works, inspection and repairs

Activity Mid Wales (was SVT) North Wales (was DVW) TOTAL
Number Cost (£k) Number Cost (£k) Number Cost (£k)
Enabling works 13 650 10 500 23 1,150
Inspection 40 270 11 74 51 345
Repairs 25 1,855 7 510 32 2,365
TOTAL 2,775 1,084 3,860

Note: exclude DSRs identified for replacement or abandonment in AMP7

Scope —abandonment, refurbishment or replacement

A riskassessmentbased on condition, water quality performance, chlorine performance, ease of isolationand
age, undertaken for the Mid Wales DSRs, identified Welshpool Yr-Alltand College Aberhafesp as highest
priorities for replacementin AMP7. Both of these DSRs are constructed from non-preferred materials which
are now considered to be at the end of their assetlife.

Deterioration of Welshpool Yr-Allt DSR (steel) may be contributingto discolourationinthe network, and has
attracted DWI interest. The roof presents aningress risk,and the part height dividingwall makes itcurrently
impossibletoisolatefor thorough repairs without further enabling works.

College Aberhafesp DSR (GRP) is one of our smaller DSRs and has required interimrepairs in the pastfollowing
a collapsingroof.lsolatingthe DSR for inspection and repairis impossibleatcertain times of the year, due to a
relatively high seasonal demand from caravan parks.
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A separatestudy of Mid Wales steel and GRP DSRs, undertaken by Jacobs,also concluded that Welshpool Yr-
Alltand College Aberhafesp are high priorities for investmentin AMP7, and that these DSRs would need
replacement rather than abandonment. This study also concluded that Berriew-Bryn and Llanrhaeadr DSRs
(both GRP) were also a high priority for investment, but that these should be abandoned, with upgrades
instead made to their supplying pumpingstations.

Llanrhaeadr DSR is invery poor condition, with a collapsingroof,and Berriew-Bryn DSR is in poor condition,
has suffered from water quality failures inthepast, and will be difficulttoisolatedue to the relatively high
occasional agriculturaldemanditsupports (hence replacingand upsizingthe pumping station,and abandoning
the DSR, is likely to be the best TOTEX solution).

An assessmentof the North Wales DSRs concluded that the highest priorities for replacementare Higher Berse
and Hope Mountain.

Higher Berse is the largest DSR in North Wales.Repeated (temporary) repairs havebeen made inthe past but
the structure is of unconventional construction, and continues to deteriorate with additional repairsrequired
at every inspection. This DSR has a partheight wall,sorepairs havehadto be undertaken whilstrunningon
less than 1/4 of the normal storage — which increases supply risk to customers, and prevents more thorough
refurbishment / repair.

Previous inspections of Hope Mountain DSR have noted the condition of the roof to be very poor and
continuingto deteriorate, due to significantdegradation of the concrete internal to the roof. Further
deteriorationis putting water quality atrisk,and will ultimately lead to structural failure. Options to replace
the roof shall beconsidered, butitis likely thatthe leastriskand most costbeneficial solution will beto
replacethe DSR.

The PVC pipewhich supplies Hope Mountain DSR has to run at high pressures due to the topography, and has
been subjectto bursts previously.As partof our optioneering for Hope Mountain, we will consider if more
mains replacement activity and changes to the pumping station to reduce pressuresurges, and subsequent
bursts, would resultinless storagerequired at Hope Mountain, or even negate the need for a DSR here.

Upgrades to the pumping station,and relaying of mains,is likely to have a broadly comparable CAPEX to
replacingthe DSR, so we will undertake additional feasibility earlyin AMP7 to selectthe best balance of TOTEX
andriskfor our customers.

The above assessments have been consolidatedinto a central riskassessmentfor all our DSRs (see Annex 1).
This concludes thatthe above mentioned DSRs remains the highest priority across our complete estate for
significantcapital maintenanceinvestment.

Cost —abandonment, refurbishment or replacement

Costs for the above activities havebeen estimated usingthe Severn Trent Unit Cost Estimator (STUCA), which
is based on costs data from previous projects, inflated accordingly, includingthe AMP6 DSR replacement
programme.

The chartbelow indicates the costs curves used for the ‘target price’ (design and construction costs including
costs for programme management, land, planningand feasibility.)
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lllustration of STUCA cost curves (£/m3)for new DSRs
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This has been cross checked with the Service Reservoir Benchmarking Tool prepared for Hafren Dyfrdwy by
Turner and Townsend in preparation for PR19. This external benchmarking has taken accountof costs for
comparableprojects including previous SVT projects, and from the wider water industry.

The resultantcostcurve from this exerciseis illustratedin the chart below (note that this excludes “expert
client” costs,so is essentially comparable with the “target price” from STUCA).

Benchmarking of capital construction costs (£/m3)for new DSRs
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The Turner and Townsend benchmarking provided a most likely outturn cost, and likely range of costs. The
conclusion fromthis analysisis that STUCA estimates of Target Price compare favourably with wider industry
benchmarking, particularly for larger DSR schemes such as Higher Berse.

There is more variability between STUCA estimates and wider industry benchmarkingat the extreme bottom
end of the operational capacity range, but this is expected as there are less samples available,and a higher
proportion of the costs will berelated to contractor on-costs andriskallowances, sowill naturally be more
variablebetween companies.

The costs anticipated for this replacement/abandonment programme areillustratedin the table below. These
are total project costs including feasibility, design, construction, client costs, land and planning, and other third
party costs.
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Costs for replacing and abandoning DSRs

DSR site Solution Scope Cost (£k)
Build new 1,100m3 DSR on adjacentland.

[REDACTED] Replace 1,650
Cut and cap pipes to existing DSR.
Build new (upsized) 29m3 DSR on adjacentland.

[REDACTED] Replace 306
Cut and cap pipes to existing DSR.

[REDACTED] Abandon Upgrade e_X|st|ng upstream pumping stationandreplace 132
250m of pipe.
Relocate and replace upstream pumping station to

[REDACTED] Abandon providevariablespeed and D/A/S capability. 258
Cut and cap pipes to DSR.
Build new 9,091m3 DSR on adjacentland.

[REDACTED] Replace 4,494
Cut and cap pipes to existing DSR.
Build new 100m3 DSR on adjacentland.

[REDACTED] Replace 516
Cut and cap pipes to existing DSR.
TOTAL 7,358

Our solutions contribute to the long term resilience of system

We have reviewed the various ways we are trying to prevent failureand preparingan efficientresponsein the

event of a failure. This analysisisbased onthe cabinetoffice four-box model for identifyingresilience

responses:

Cabinet office four box model

Reliability

e Allreservoirs areinspected at leastonce every 10
years with the aimof moving to ariskbased
frequency.

e We will looktoreplace membranes every 15years
unless a flood test demonstrates the lifecan be
extended.

e Design, constructionand process standardsarein
placeto ensure we arefollowingrecognised best
practice.

e For our new Statutory DSR, our monitoring cost
buildupincludes anallowancefor pre-inspection
after eight years. This would provideearly warning
and allowsufficienttime to optimiseany remedial
work ready for the S10 inspections.

Resistance

e We areplanningto carryouta review of the
risk of landslip to our DSRs. The areain Wales
we serve is known to have a higher risk of
landslip. Thecurrent design has not been
modified to take accountof this, but we are
investigatingifitis needed inthe future.

e As partof ourreview of SEMD requirements,
we have reviewed how resilientthe DSRs
(specifically thecovers) are to vandalismand
terrorism.

Response and recovery

e The enablingworks we are proposingas partof this
planwill meanthat surrounding pumpingstations
and pipes will be ableto continue to operate should
the DSRs need to beisolated.

e We have tanker connection points that would
enable water to be directly fed into the network

Redundancy

e The replacement DSRs we are proposing will
be builtwith multiplecells and full height
dividingwalls, such thatthey can continue
to be operated whilstone cell is isolated for
inspection, repair, or a potential asset
failure
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downstream of a DSR as a fall-back position atthe
higher risksites.

As partof our winter resilience plans submitted to
Welsh Government and updated annually, we have
to set out how we would manage under extreme
winter conditions, for example if we were
prevented from accessingthe sitefor an extended
period.

We haveidentified a need to update and fully
integrate the hydraulic models for the North Wales
area to enableus to use liveflow meter and
pressuredata to respond more effectively duringan
incident.

We will consider implementingthe STV
Design Manual for DSRs, whichincludes
back-up level detection and “out of
calibration” alarms for allcells,in casethe
primarysensor fails

Inseveral zones the network can be fed by
multiple DSRs.

Insome island zones (fed from either one
sourceor storage provided by one DSR) we
have agreements with neighbouring
companies for bulk supplies.

Due to the rurality and topography of our area,in many cases ensuringthe reliability of these assets is the
most effective way of ensuringresilience.

The enablingworks we are proposingas partof this longterm plan effectively reinforcethe ability of the
network to cope whilstthe DSR is isolated. This increases theresilience of the network, as we arebetter able
to respondto any DSR assetfailures without putting our customers’ supplies atincreasedrisk.
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E. Protecting Customers

We have considered how best to protect customers from under delivery but alsotoincentivise us to take the
necessary steps to manage risks.
Performance Commitments

During AMP6, DVW had an activity based performance commitment that tracks completion of the construction
activity. The Ofwat methodology signals thatthisis anundesirable form of performance commitment and
therefore we have not pursued this.

There are two performance commitments that relate closely to this investment:

e CRI, which has a specific component relatingto DSR compliance;and

e supplyinterruptions.

The table below shows our estimate of the likelyimpactofa water qualityfailureon our CRI score, for our four
highest risk DSRs (the four we are proposingfor replacement).

Estimated impact of a water quality failure on our CRI score

DSR site Impact of failure on CRI score
[REDACTED] 0.150
[REDACTED] 0.004
[REDACTED] 1.520
[REDACTED] 0.015
TOTAL 1.689

Given our target is O with a deadband of 2 itis clear thatiffailureoccurred at the above sites itwould
represent 85% of the deadband. The PC for CRI is therefore a clearincentiveto progress the work to minimise
the riskatthese sites.

Our supplyinterruptions performance commitment is also very stretchingand we are committingto a 27%
improvement in AMP7. This will drive us to minimiseunplannedisolation of DSRs due to water qualityissues,
and maximisethe redundancy/ resiliencein the network, sothat the risk of supplyinterruptions is minimised
whilstDSRs are isolated for inspection, or for longer term abandonment.

We believe these two measures sufficiently hold us to account for delivering this investment need, but also
offer the incentivefor us to do more if we are not on track to meet our commitments even if we have
completed the activity.

Affordability

Affordability has been a key considerationin formingour proposals. The solutions included in this business
casestrikethe right balancebetween risk, action and affordability across all proposed investment.

We have reviewed willingnessto payresearchandtested proposalswith customers, specifically to understand
their views on intergenerational fairness andresilience.

Affordability for our customers has been tested as partof the overall acceptability of the plan.The results are

set out in Chapter 3.
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Internal and external challenge
CCG challenges

We explained this challengeto the CCG on several occasions. The CCG sought clarity on the customer benefits
that would be seen from this investment. We responded to this challengeand the details setout insection D
summarises our response.

A member of the independent third lineassessmentteam attended the August CCG meeting so that they
could seek assurance. They asked if we had applied the correctapproach for meeting the requirements of a
costadjustment claimand whether the evidence was robust. They were satisfied with the response.

Board assurance

We designed a bespoke assuranceframework to supportthe development of our planto the highestquality.
This Board-led framework builds upon our robustannual assurance processes. Each building block within our
planwas assessed forrisktoincludethe individual components, for example data, methodology, judgements
and assumptions, againstour likelihood factors (level of change, complexity, roles and responsibilities and
subjectivity) and our impactfactors (financial value, customer impact, competition, statutory / regulatory
requirement). The level of risk determined the type andlevel of assurancerequired with significantor high risk
building blocks allocated to anindependent third lineassurance provider depending on the particular
expertise required. This framework was applied to our cost adjustment claims and have been assured through
all three lines of assurance.

For this adjustment, third lineassurancewas undertaken by Blackand Veatch usinga two staged approach;1)
aninitial review of our methodology and 2)a final review of our processes and data. Blackand Veatch found
that;

“An effective process was used to identify potential challenges justifying Cost Adjustment Claims
(CACs) which met Ofwat criteria and were material. These were challenged internally, by customers
and by other stakeholders. The proposed CACs were justified, supported by customers and had been
robustly costed” and;

“Costs had been assessed for each CACat an appropriate level of detail, based on similar work carried
out by the company or estimates provided by others, and were as robust as possible at the planning
stage. A proper assessment of options had been carried out and steps taken to optimise work scope
and cost” and;

The Supply Resilience CAC is justified on the grounds of the faster pace of implementation of
mandatory reservoir safety legislation in Wales, the disproportionately large service reservoir stock in
HD, and HDs limited ability to absorb spikes in investment, due to its small size. We concluded that
costs had been estimated using appropriate methods, based on similar costs for STW’s service
reservoirs, were material, and that affordability had been taken into account.”

For more information on how we developed and applied our framework to our cost adjustment claims and the
findings of the assurance, pleaseread our ‘Securing Trust, Confidence and Assurance’ Chapter 10.
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Scoring methodology

Condition

Grade

Condition
description

Condition description
(detailed)

Excellent / As
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UKWIR Generic Condition Grades

‘As new’ condition except for tolerable

1 As new cosmetic defects, highly unlikely to impacton
New .
H&S, WQ, security of supply.
No significantconcerns . . .
Minor. self-sealine crackin Deteriorationstartingto show but very
P Good ’ & & unlikely to impacton H&S, WQ, security of
As expected for age and use supplyorstructural integrit
Passes flood test PPy ey
Showing localised obvious
crackingorspalling A defect or deterioration thatis unlikely to
3 Fair/ Not indicativeof widespread impacton H&S, WQ, security of supply or
Adequate problem/deterioration structural integrity. Defect / deterioration
Warrants investigation should be monitored atnext inspection.
and/or remedial action
Severe localised or . .
. . A defect or notable deterioration that could
widespread crackingand/or . .
. impacton H&S, WQ, security of supply or
4 Poor spalling . . .
. . structural integrity. May require planned
Urgent remedial action . . .
. investment at or before next inspection.
required
Structurally failedand unsafe A defect or severe deterioration that will
Reached limitstate almost certainly impacton H&S, WQ, security
5 Very poor

Cannot guarantee structural
behaviour

of supply or structural integrity. The defect /
deterioration should be rectified immediately.

Isolation

Grade

Comments

Each cell canbeisolated separately with no adverse effect on the network, other than the
obvious reductionin strategic storage duringthe isolation

As above, but with some minor works required to allowtheisolation of each cell,suchas the
refurbishment of a PRV, or the reluctanceto isolateeach cell, due to increased throughput

stirring up known deposits

Off-site modifications to the network such as rezoning needed to isolatethe cells, which puts
discreteareas at higher risk of low pressures or discoloration, butthese changes have been
successfully completedin the pastand the risks areunderstood

Means of isolation exists (i.e. VSD pumps and PRVs) but hasn’tbeen trialled or needs fine
tuning, or one cell is significantly larger than the other, which presents a more significant (but
potentially tolerable) supplyrisk when the larger cell is isolated.

Or, ifisolated on fixed speed pumps, blow off tool (venting) can be used, but network can cope

with this runninglike this for 1 month+

Currently impossibletoisolatedue to the need to buffer diurnal supply/demand deficit, or
low/high pressurerisks, orisolated previously but only for one day, with fixed speed pumps
run in hand, and overlanding/blow-off tools (venting) i.e. not suitablefor a longer term

isolationand repair works
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The results below have been sorted on the followingfields, in this specific order, to create a prioritised list
(highest priority atthe top):

° Combined score(Condition x Isolation)

e  Condition

° Water Quality (regulatory failuresince 2011)

° Age beyond notional life(i.e. a comparison of build date to a notional assetlife of 25 years for steel /GRP,
and 80 years for masonry/ concrete)

Rows highlighted Green arethose still to be addressed in AMP6.

Rows highlighted Blue arethose proposed for abandonment or replacement in AMP7.

Note: Fron Bache, Penygraig and Llandynan areidentified as potential abandonment options from a previous
study undertaken by DVW. Enabling works are proposed to allowthese DSRs to be inspected thoroughly, this
will then allowa decision as to the best TOTEX solution for these sites. This will takeaccountof: how well the
isolation has performed, the risks to supply with storage removed, the extent and costs of any repairs
required, and affordability within the overall programme.

Reservoir Material Built | Inspect | Risk Score wQ Maintenance Enabling

Name date | fail Plan Needed

Condition | Isolation | Total

Berwyn Concrete | 1868 2029 5 5 25 Replaced AMP6 N/A

Steel 1976 2025 5 5 25 Replace AMP7 N/A

Church Hill

Steel 1986 2024 5 5 25 new liner AMP6 Y

Concrete | 1953 2024 5 5 25 Replace AMP7 N/A

Concrete 1965 2025 5 4 20 Y Replace AMP7 N/A

GRP 1981 | 2023 5 4 20 Abandon with N/A
booster refurb

Replace - high
GRP 1982 2022 5 4 20 seasonal N/A
demand,

inspect/ repair

Fron Bache* | Steel 1984 2023 5 4 20 / abandon Y
AMP8
Abandon with
Cymau GRP 1989 2019 5 4 20 booster refurb N/A
AMP6
inspect/ repair
penygraig | S°"°"®® | 1964 | 2023 5 4 20 / abandon y
/ brick AMPS
inspect/ repair
Uandynan* | €M% | 1965 | 2026 5 4 20 / abandon Y
/ brick AMPS
Sugn-y-Pwil fcs’?:(;ete 1991 | 2027 5 4 20 Replace AMP6 N/A

abandonin
|- GRP 1980 2019 4 5 20 Y AMP7 Y
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Reservoir Material | Built | Inspect | Risk Score wQ Maintenance Enabling
SIS ikl | Condition | Isolation | Total fail e e
santysilio ) oo | 1960 | 2019 4 5 20 Repair AMP6 N/A
(Rhewl)
inspect/ repair
Garth Upper | Concrete | 1926 2027 4 4 16 / abandon Y
AMP8
Mont-
gomery Concrete 1938 2025 4 4 16 Inspect/ repair Y
Castle
Pontricket GRP 1996 2025 4 4 16 Inspect/ repair Y
Pengwern Concrete 1948 2025 4 4 16 inspect/ repair Y
/ abandon
Concrete inspect/ repair
Sun Bank 1950 2025 4 4 16 Y
/ brick / abandon
Aberhosan Concrete | 1969 2021 3 5 15 Y Inspect/ repair Y
Chuch Stoke | Concrete | 1970 2026 3 5 15 Y Inspect/ repair Y
Some repairsin
Hyssington Concrete | 1973 2027 3 5 15 Y AMPG6 - inspect Y
/ repairin AMP8
. Inspect/ repair
Cinders Concrete 1979 2024 3 5 15 Y in AMP6 Y
Llandiloes Concrete | 1957 2025 3 5 15 Inspect/ repair Y
Pendinas coloidal 1576 | 2024 3 5 15 Inspect/ repair %
grout
|
Glascoed Concrete | 1971 | 2023 3 5 15 Inspect/ repair Y
Newtown
Cefn Coch- )
. Concrete 1971 2021 3 5 15 Inspect/ repair Y
Llanfairc
Glyn- .
Concrete 1973 2025 3 5 15 Inspect/ repair Y
gynwydd
Newhall Concrete | 1978 2020 3 5 15 Inspectin AMP8 Y
Heniarth Concrete | 1985 2023 3 5 15 Inspect/ repair Y
Moel y inspect/ repair
Garth- GRP 1983 | 2021 4 3 12 P P N
/ abandon
Trefenant
Some repairsin
Corndon Concrete 1962 2027 3 4 12 Y AMP6 - inspect Y
/ repairin AMP8
Guefron Concrete | 1936 | 2023 3 4 12 inspect/ repair Y
/ abandon
N
Hgm‘;vson Concrete | 1938 2024 3 4 12 Inspect/ repair N
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Reservoir Material | Built | Inspect | Risk Score wQ Maintenance Enabling
SIS ikl | Condition | Isolation | Total fail e e
Pen-y-bony )
Concrete | 1938 2025 3 4 12 Inspect/ repair Y
Fawr
pentredwr | 211K/ 1950 | 2023 3 4 12 inspect/ repair Y
Concrete / abandon
Commins )
Concrete 1965 2021 3 4 12 Inspect/ repair Y
Coch
Penycae coloidal 1968 2025 3 4 12 Inspect/ repair Y
grout
Darowen Concrete | 1969 2023 3 4 12 Inspect/ repair Y
inspect/ repair
1 202 2 1
Penymynydd | Steel 996 023 5 0 Y / abandon
Hicher Abandon with
,g GRP 1987 2021 5 2 10 booster refurb
Wilford
AMP6
Lan- C t 1972 2021 2 5 10 I t/ i Y
wyddelan oncrete nspect/ repair
Llangurig Concrete | 1973 2025 2 5 10 Inspect/ repair Y
Upper . .
Blackhill GRP 1983 2022 4 2 8 Y inspect/ repair N
Repaired in
Briw Steel 1999 2027 4 2 8 Y AMPG6 - replace N
in AMP8
Gronwen Concrete | 1ogs | 2028 4 2 8 Inspectin AMP8 N
and brick
Newtown
1972 2022 2 i
Park Lane Concrete 97 0 4 8 Y Inspect/ repair N
Staylittle GRP 1973 2025 2 4 8 inspect/ repair Y
Llanfair .
.. Concrete 1945 2022 3 2 6 Inspect/ repair N
Caereinion
Inspected and
C t 1968 2019 3 2 6 N
Clewedog oncrete repaired AMP6
Penrhos Concrete | 1973 2027 3 2 6 Inspectin AMP8 N
cefn Twich- | - rete | 1976 | 2021 3 2 6 Inspect/ repair N
ty Mawr
Bryn Mawr Concrete 1965 2025 2 3 6 Inspect/ repair N
Bausley Concrete 1966 2022 2 3 6 Inspect/ repair N
Abermorddu | Concrete | 1976 2027 2 3 6 Inspectin AMP8 N
Some repairsin
Hirnant Zt:g and | 1984 | 2028 4 1 4 Y | AMP6 - replace N
AMP8
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Reservoir Material | Built | Inspect | Risk Score wQ Maintenance Enabling
Name Lo | Condition | Isolation | Total = ol h UL
Pentre- Concrete .
Beirdd and brick 1975 2025 4 1 4 Y Inspect/ repair N
Abertridwr 2 | Steel 1982 2024 4 1 4 inspect/ repair N
Abertridwr 1 | Steel 1987 2024 4 1 4 inspect/ repair N
Welshpool Concrete | 1969 2021 4 1 4 Inspect/ repair N
Wern Concrete 1972 2021 4 1 4 Inspect/ repair N
Foel Concrete 1938 2022 2 2 4 Y Inspect/ repair N
Winllan Concrete | 1938 2024 2 2 4 Y Inspect/ repair N
Sarn Steel 1995 2025 2 2 4 inspect/ repair N
Tanyfron Concrete 1981 2026 2 2 4 Inspectin AMP8 N
Pen-y- Concrete | 2010 | 2020 1 4 4 Repair AMP9 %
palmant
Pennant concrete | 4 q69 | 2028 3 1 3 Y | replaceAmps N
and brick
Upper Keel Concrete | 1971 2023 3 1 3 Y replace AMP8 N
L Inspected and
Brithd Steel 1995 2019 3 1 3 N
HEGIE ee repaired AMP6
Cemmeas Steel 1995 | 2019 3 1 3 Inspected and N
Road repaired AMP6
Inspected and
Kerry Steel 1995 2020 3 1 3 repaired AMP6 N
Penrhallt Concrete | 1953 2023 3 1 3 Inspect/ repair N
Beacon Ring .
Concrete 1971 2022 3 1 3 Inspect/ repair N

2

Some repairsin
Highlands Concrete | 1981 2028 3 1 3 AMPG6 - Inspect N
/ repair AMPS8

Llanfair c ;
Caereinion- /Zr;{cpre € | 1985 2022 3 1 3 Inspect/ repair N
ty-Banc
Cefn Concrete 1995 2022 3 1 3 Inspect/ repair N
Gwestydd P P
Inspect/ repair
Cefn Mawr Steel 1975 2026 2 1 2 Y in AMPS N
Llanfyllin Concrete | 1944 2022 2 1 2 Y Inspect/ repair N
Talerddig Concrete | 1998 2021 2 1 2 Y Inspect/ repair N
Dolfor Concrete [ 2000 2022 2 1 2 Y Inspect/ repair N
Abandon with
Heldre Hill Steel 1996 2024 2 1 2 booster refurb N

AMP8
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Reservoir Material | Built | Inspect | Risk Score wQ Maintenance Enabling
Eluts tEE | Condition | Isolation | Total =l HED bR )
Beacon Ring | Concrete 1959 2022 2 1 2 Inspect/ repair N
. Inspected and
Llandinam Concrete | 1969 2018 2 1 2 repZired AMPG N
Pant Concrete 1982 2022 2 1 2 Inspect/ repair N
gf;rt]ieiriog Concrete | 2010 | 2026 1 2 2 Inspectin AMPS N
Bronwylfa | o crete | 2018 | 2026 1 2 2 Inspectin AMP8 N
reservoir
Bryngwyn Concrete 2015 2025 1 1 1 Inspect/ repair N
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4.3.4 Biodiversity and wellbeing cost assessment claim

A. Overview

We are committed to environmental leadership and embrace the new approach to the sustainable
management of natural resources in Wales. The investment proposed in this business case will help our
region’s environment to thrive and ensure we make our contribution to achieving the Welsh Governme nt’s
vision for the future management of natural resources and the well-being of future generations in Wales.
Our customers share our ambition.

For this submission, we've responded to Ofwat’s feedback on our May submission by focussingthe scopeon
our contribution to the duties inthe Environment (Wales) Act and well-beinggoals. This document sets out our
longer term comprehensive strategy that matches our customers’ ambition.

Our case in summary

We set out below the need for investment, our customers’ views on our proposals, howwe have balanced
investment across AMP7 and AMPS8 in order to make billsaffordable, and the steps we have taken to control
costs.

Customer support to do more

Our proposalsaresupported by extensive customer engagement. Our customer insights work reveals a deep
connection between customers, their community, the local environment and their wish that we should protect
andimprove itwherever we can.Our customers arenot concerned about differentiating between meeting
legal requirements and taking further action. They areconcerned, however, that the affordability
consequences should be managed.

Affordability

Affordability has been a key considerationinformingour proposals. Whilethereis littlechoiceover
investment to meet statutory obligations, weare seeking to strikethe right balancebetween extent of
biodiversity improvements and affordability. We have therefore tested proposals with customers where
possibleand have considered the pace and phasingofinvestment to ensure that our proposals areagreed as
being affordable.

We have agreed contributions fromother water companies where they will benefit from our action, for
example improvements to the Vyrnwy catchment will help United Utilities to manage treatment costs.

We have alsoworked in partnership with charities also toallow us to access other funding streams, for
example the Heritage Lottery Fund.

Underpinned by legislation

Whilstthereis strong customer support for improvements, the proposals inthis businesscasealsosupportthe
Welsh Government’s vision for Wales’ water environment and are underpinned by statutory requirements.

° Environment (Wales) Act 2016. A duty on public authorities to seek to maintainand enhance
biodiversityandinsodoing promote the resilience of ecosystems. This replaces the biodiversity dutyin
the Natural Environment and Rural Communities Act 2006 (known as the NERC Act) in Wales.

° Wildlife and Countryside act (1981) + EU Regulation (1141/2014)oninvasive alien (non-native) species.
The Wildlifeand CountrysideAct is the primary piece of legislation thatsets out duties to control and

eradicateinvasive non-nativespecies (INNS). This is supplemented by an EU regulation on INNS.

Inaddition to these statutory requirements, we are committed to contributingto delivery of the Welsh
Government’s well-beinggoals as setout inthe Well-being of Future Generations (Wales) Act 2015.This
legislationis focussed onimprovingthe social, economic, environmental and cultural well -being of Wales. Itis
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intended to make public bodies workingin Wales think more about the long-term, work better with people,
communities and each other, lookto prevent problems and take a more joined-up approach. Whilst water
companies arenot includedin the definition of public bodies within the Act, the Water Strategy for Wales,
whichis strongly underpinned by the well-beinggoals, sets out clear expectations for water companies to
embed the principles of the well-being goals into our business planning processes.

We’ve worked collaboratively todrive down cost

To achievesavings for our customers, we’ve worked collaboratively with NRW, local wildlifetrusts, the Royal
Society for the Protection of Birds and neighbouring water companies to identify the best value opportunities.
We intend to deliver our commitment entirely through partnership workingthat will involve volunteering from
our employees andlocal communities. By deliveringin this way we will also maximise well -being benefits by
helpingthe customers and volunteers become activeand engaged.

Achieving multiple benefits for our customers and communities
Our proposed investment will deliver the following benefits for customers and the environment:

° improved biodiversity ona minimum of 450 Hectares of land; includinga major project on our Lake
Vyrnwy moorland SSSI catchment in partnership with NRW, RSPB and the Welsh Government (who

alongsidethe Heritage Lottery Fund will make a financial contribution); and

° improved amenities for customers, local communities and visitors at Lake Vyrnwy to enjoy the
biodiversity and heritage which will contributeto well-being goals for:
o AresilientWales.
o A prosperous Wales.
o A healthier Wales.
o A Wales of Cohesive Communities.

o A Wales ofvibrantcultureand language.

B. The need for adjustment

This is an enhancement pursuantto the Environment (Wales) Act 2016, which requires companies in Wales to
enhance biodiversity. The relativesize of our landholding (100km?) and number of customers (circa 100,000)
to supportinvestment in biodiversity compared to other companies (for example Severn Trent with 107km?
and circa 3,500,000 customers) means that the econometric cost assessment models are highly unlikely to
includesufficientallowances to deliver the improvements required by statute.

This casealso supports theaims of the Well-being of Future Generations (Wales) Act 2015 which only applies
to the two water companies operating in Wales. The legislation was introduced too late to influencethe data
used by Ofwat to create the econometric costassessment models, which means there is negligible expenditure
inthe historicaltimeseries and we do not believe there areany variablesthatreflect well-being drivers.
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C. Need for investment

Our proposals are underpinned by both the need to meet our statutory obligations and our customers’
support for improvements.

Meeting our statutory obligations

Our proposed programme is underpinned by three pieces of legislation, two of which are statutory drivers;

o Environment (Wales) Act 2016
e  Wildlifeand Countrysideact(1981)and EU Regulation (1141/2014) on INNS
While meeting the requirements of legislationis mandatorythereis some discretion around timing of

implementation.

Environment (Wales) Act 2016 — Section 6 biodiversity duty.

The Environment (Wales) Act 2016 puts in placelegislationto planand manage Wales’ natural resourcesina
more proactive, sustainableandjoined up way. In relationto Wales, this new duty replaces the biodiversity
duty inthe Natural Environment and Rural Communities Act 2006 (referred to as the NERC Act) which required
that publicauthorities musthave regard to conservingbiodiversity.

Section 6 of the Act introduces a duty on public authorities operatingin Wales to “maintain and enhance
biodiversity in the exercise of functions in relation to Wales, and in so doing promote the resilience of
ecosystems, so far as consistent with the proper exercise of those functions”. Public authorityinthisinstance
includes water and wastewater companies and we are required to set out anaction plan for how we will
comply with this duty.

Specifically, theduty requires us to take accountof the resilience of ecosystems, particularly the following
aspects:

e  the diversity between and within ecosystems;

° the connections between and within ecosystems;

° the scaleofecosystems;

° the condition of ecosystems (includingtheir structureand functioning); and
° the adaptability of ecosystems.

Under Section 7 of the Act, Welsh Government, in consultation with NRW, will prepareand publisha listof the
living organisms and types of habitatwhichintheir opinion areof principalimportancefor the purpose of
maintainingand enhancingbiodiversityinrelationto Wales. Wemust have regard to this listwhen preparing
our biodiversity plan, as well as the State of Natural Resources report (firstpublishedin2016)and any
subsequent area statements which NRW issueunder Section 11 of the Act.

As directed by the legislation wesubmitted a plan on how we intend to comply with the duty in December
2017.The key elements of our planareto:

° enhance biodiversity and promote the resilience of ecosystems though responsible management of our
land andvia ourinvestment plan;

° baseimprovements on environmental impactassessments and ecological surveys;

° seek opportunities for working with partners and local communities to maintainand enhance the
biodiversity atour publicly accessiblesites;
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° have regard to the Welsh Government’s National Natural Resources Policy;and

° develop a robustcatchment management programme which will takeaccountof findings setout in
Natural Resources Wales’ State of Natural Resources Report (SoNaRR) and the subsequent Area
Statements.

We arerequired to report on progress againstthe plan by the end of 2019 and every three years thereafter.

We have agreed to evaluateour sites and implement an agreed action plan.A major element of this action
planwill bea partnership scheme to improve the Lake Vyrnwy catchment.

Well-being of Future Generations (Wales) Act 2015.

The definition of public bodies within the Act does not

Well-being Goals

expresslyincludewater and wastewater companies.
However, in 2015 Welsh Government also published their

. L. . A globall
Water Strategy for Wales, the priorities of which were Ror R A prosperous
Wale:
strongly underpinned by the well-being goals as setout in =
the Act. As we strive to meet the expectations for water _AWales of
vibrant r:_ul_ture
companies set out in the Strategy, we will work to embed it

Welsh

the principles of the well-being goals into our water Language

resources planningand business planning processes, and A Wales of

cohesive

from there into our day-to-day working practices. We also el

have the opportunity to shapedelivery of biodiversity

. . ) A more equal
improvements to incorporatewell-beinggoals.For Wales

example through partnership working, community

volunteering and by attracting more visitors to our region.

As partof ourbiodiversity action plan wewill also lookforandinvestin opportunities to help achieve well -

being goals by improvingaccess and amenity use.

Our customers support —and are willing to pay for usto do more

Customers concern about biodiversity, access to green spaces and a desireto become involved is revealedin
many aspects of customer research that we have undertaken andalso thatof other organisations.

Our customer needs research told us that customers placegreat valueon the environment and have a

significant connection with the natural environment. This can be through close proximity to rural Wales,

through active involvementinrural lifeor simply by a desire to see the environment protected for future

generations. Interest and concernabout the environment is seenin different ways and through different

associations:

° locally, through a concern with issues such as local biodiversity, green spaces and the availability of
recreational facilities; and

e globally,throughaconcern with issues such as sustainable use of green energy, the reduction of carbon
footprint and the desire to see companies and government adopt responsibleapproaches to the
environment.

As well as the natural environment customers would like greater transparency aboutwhere water resources
areused.

Our Willingnessto Pay Research did not includebiodiversity as a serviceattribute, however we did ask
customers to select their top priorities froma listof potential additionalimprovement activities. 43% of
customers selected ‘improving biodiversity on our land’. Also scoringin the top four options were ‘making
surplus land available for local communities to create green spaces’ (47%) and ‘working with local schools’
(71%).
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“I’d be willing to spend a bit more if it was going to promote biodiversity.” — Customer needs

research, Mid Wales

Our performance commitments, investment choices and outcome deliveryincentive researchindicated that
83% of household customers, and 90% of non-household customers found the proposed biodiversity

performance commitment target acceptable.

We alsoconducted research with a representative sample of 435 household customers and 104 non
household customers to get their views on the strategic investment areas. Customers were presented with
three options, includinga description and billimpactfor each option. When faced these investment choices,
and bill impacts, enhancing biodiversity was the area in which more customers selected the “do more” option;
53% of household customers supported the proposed option and 39% wanted us to do more. Only 5% of
customers wanted us to do less than proposed. Similar results were obtained for non-household customers,
with 51% selected the proposed option and 46% the do more option.

Customer support for biodiversity investment
Don't know
Do more

Do less

0% 10% 20% 30% 40% 50% 60%

1 Non household customers (Sample: 104) B Household customers (Sample: 400)

Intriangulating our customer insightwe have also referenced third party research that gives us a feel for the
broader customer sentiment in Wales. The Wales Outdoor Recreation Survey (2014)tells us that the majority
of people in Wales wantto visitthe outdoors more often, and 43% are concerned about biodiversity, with 30%
feeling there had been a reduction inrecent years.12% of those surveyed actively volunteer to help the
environment / wildlife.

The Wrexham Well-being Assessment research (2017), conducted by the Wrexham Public Services Board,
revealed that many respondents made comments on the need for preservationandinvestment in green

spaces.

Our conclusion fromthis combined insightis thatthe customers approve of our biodiversity plans and would
do somore strongly if we were to deliver well-beingrelated activities of schools and community involvement

andincreased access to better quality green spaces atthe same time.

Stakeholders have shaped our approach

We've consulted with our stakeholders about our proposals.Inaddition to our ongoing collaboration with
NRW, inJune 2017, we held workshops with stakeholders to discuss how we can best collaboratively address

the future challenges that we all face.
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A total of 23 stakeholders attended our Welsh Water Resources Management Plan workshops in Wrexham
and Newtown inJune 2017. We had representatives from the Welsh Government, RSPB, NRW, North Wales
Wildlife Trust, Montgomeryshire Wildlife Trust, Environment Agency Canal and Rivers Trust, United Utilities,
DWI, our CCG, CCWater, CLA, Farmers Union of Wales, and Dwr Cymru. We received and reviewed 141 pieces
of feedback relatingto water resources, waste water improvements, catchment management and our well-
being obligations.Therewas a clear messagethat they expected us to embrace the sustainable management
of natural resources approach within our Welsh operations and enthusiasm for exploring partnership
opportunities, particularlyinrelation to deliveringagainst the biodiversity duty.

This feedback, summarisedinthe table below, was used to help shapeour biodiversity and catchment
management strategies.

Summary of feedback from June 2017 workshops

Resilience Biodiversity

* The top 5 prioritiesinrelationto the newbiodiversityd
e Current catchment management schemes are focused p>priortiest ! whiodiversity duty

on water quality, could they be expanded to indude should be; partnership working, uplands (e.g. peatland

restoration), working with farmers/land owners, review of

flow attenuation and biodiversity ) . }
our land management practices to identify ecosystems

e Utilise existing groups for partnership working
enhancement opportunities, and INNS.

Water Quality Customer Engagement

. . * Alotofworkisbeing done with domestic customers, need
* Use partnership working to help overcome water

S to do more with land owners
qualityissues Getinvolvedin local broi b e in local N
. . . . . e Getinvolvedin local projects, be active in local partnerships
* Septictanks are a big problem and will be impacting proj P P

. * Do customertours of waste watersites
water quality

* Messaging should put more emphasis on the fact that a
clean water environment reduces risks to water quality,

* Land use changeswill have a bigimpact on water quality

and could be further impacted by climate change, for

. . . . hich will ultimatelylead to lower bills
exampleincreased chickenfarmsinthe Mid Wales area whieh withuth y W '

Assets Partnership

. ) * The D h P i houl
* Take stock of our environmental assets and bio- e Dee Catchment Protection Group should be seen as a

great way of feeding into area statements

diversity
* Increase the amount of direct relationships with

* There are good opportunities around Vyrnwy e.g.

. . . landowners, not through other organisations
peatlandrestoration. Lookinto opportunities to expand J &

. . e Do more ‘soft’ catchment approaches rather than
reservoir storage through surrounding wetlands for PP

improving treatment works
flood storage P g

« Developassets to have multi-benefit, soft a pproaches * Include behavioural changes activities and landowner

collaboration as well as treatment focused options

A further consultation workshop was held in Welshpool on 10 April 2018 to explore our draft plans and to
consider further opportunities around catchment management and biodiversity. We were keen to heara
broad range of views at the workshop so a number of different stakeholder organisations wereinvited to
attend. The organisations who accepted the workshop invitationincluded Welsh Government, Natural
Resources Wales, Wales Dee Trust, Woodland Trust, RSPB, Wildlife Trusts and Severn Rivers Trust. In addition
to this, members from the Wales Customer Challenge Group attended and were able to contribute to the
discussions.

The first partof the workshop was used to providethe background on how we are developing our future plans
on catchment management and biodiversity. This included howit links to the Welsh Government’s Water
Strategy for Wales and the legislative context of the Well-being of Future Generations (Wales) Act 2015. We
alsoshared details on a range of opportunities that we couldincludeinour future plans and asked workshop
participantsfor theirideas and views on how these proposals could beimplemented.
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A wide ranging discussion took placeamongst workshop attendees thatincluded debates on:

° The sizeand scopeof biodiversity initiatives such as tree plantingand the introduction of beavers into the
environment.

° How to maximisethe valueof any investment to benefit as many organisationsas possibleand where in
the catchment it would be most effective.

° How to work with landowners to improve river quality through catchment schemes and payment by
result.

° How to feed into CAP payments after Brexit?

° Ensuringthat our future plans deliver whatour customers want.

There was much supportfrom workshop attendees to build on existing partnership workingto have better
understandingacross theregion sothat we could all work together to the benefit of Wales. The workshop also
discussed options on how to measure improvements and how to report progress with ideas shared that will
now be considered.

Sincethis workshop we have met with the Montgomeryshire Wildlife Trust, North Wales Wildlife Trust, the
RSPB and Natural Resources Wales to refine our plans and discuss how we can continue and extend our
partnership workingto deliver biodiversity and well-beingimprovement schemes.

We have also considered the views of non-governmental organisations (NGOs) when developing our plan. For
example Wales Environment Link, a network of environmental, countrysideand heritage organisations thatis
the official intermediary body between Welsh Government and the environmental NGO sector in Wales,
produced 'Blueprintfor the 2019 Price Review in Wales (Delivering for Future Generations through the Price
Review)' Our planaligns well to the high level outcomes the commitments that they want to deliver a step

changeinbiodiversity.

Our Customer Challenge Group

Our customer challenge group (CCG) is a multi-stakeholder body created to challenge whether our plans meet
the needs of our customers, are supported by them andare delivered ina way that is congruent to their
preferences.

Our approach to customer research,and emerging conclusionsdrawn fromit, have been challenged by the
CCG. We began our discussionswith them inJuly 2016 and have held successive meetings as our researchand
proposals havedeveloped;

° 13 September 2017; anintroductionto the process andourinitial view on potential claims.

° 29 November 2017;a progress update and review of our approach to seeking customers views .

° 13 March 2018; further update and refinement of our customer research approach.

° 12 April 2018;update and incorporate feedback from the Welshpool stakeholder session onthe 10 April
2018.

We have responded to the challenges raised and expect the process to bringabout further improvement to
the robustness of our plans. The most significantchallenges were raised atthe April session. Asummary of
challengeandresponse is given below in the table below.
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CCG challenges and Response from April 2018 session

Challenge

Why should Hectares of land managed
for biodiversity bea cost adjustment.

Response

We believe that Wales specific newobligationsinthe 2016
Environment Act 2016 and Welsh Government expectations
around the Well-being of Future Generations Act will be outside

of Ofwat’s costmodellingapproach. Ifthis is the casethen we
will haveinsufficientfundingto deliver on these obligations

Explain howthe performance
commitment will be measured.

Hectares under an agreed biodiversity action plan;

e Sites will besurveyed to identify opportunities and
develop an action plan

e Action planagreed with a suitableindependent body
e Actions implemented inpartnership
e Sitevisitto confirmachievement of agreed actions

What amount of SSSI land is being

managed and will this bein the special
costfactor

This special costfactor caseand performance commitment
relates to all ourland holdings (100km2) notjustthe 58% of
which forms partof Berwyn SSSI

There could be a small reductionin
customer’s billsif HD did nothing. Why
ask customers to forego a decrease for a
“good idea” for which measurable
outputs are not being presented.

We believe we presented customers with sufficientinformation
in Performance Commitment and Outcome Delivery Incentive
Research on which to make aninformed decision.The
information used was based on the Vyrnwy Heritage Lottery
Fund project which has detailed outputs specified.

The water from Vyrnwy goes to UU

customers in England soshouldn’tthey
contribute as well?

United Utilities customers will benefitfrom improved water
qualityand more storage in the natural environment. We have
discussed the issuewith them and they arewillingto contribute
£50k.
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D. Best option for customers

As we’ve developed our case, we’ve worked to exploit the potential for scope and/or cost reductions.
To do this,our approach has used the followinglevers:
° Need - to ensure that schemes have only been included where we can demonstrate that there is a

complianceissuetoresolveand thatitwould be reasonableto expect Hafren Dyfrdwy to contribute.

° Phasing/timing — to ensure that we make the rightintervention atthe righttime — avoidingthe potential
for duplication between AMPs and smoothing bill impacts.

° Synergies — takinga ‘catchment view’ across drivers and schemes to find synergies, strip out duplication
and exploitmultiple benefits. Identifying opportunities for partnership working wherever possible.

° Optioneering — to ensure our solutions representvalue for money.

° Innovation — to drive down costs, or exploitadditional benefits.

Working collaboratively to maximise benefits

Through qualitatively assessing the additional benefits we will be better ableto communicate to customers the
contribution they make to the environment intheir region. We will also beableto prioritiseinvestments with
multiple benefits over those which perform similarly on our costbenefit test but don’t have multiple benefits.

We have worked collaboratively with the Montgomeryshire Wildlife Trustand the North Wales Wildlife Trust
to scopeout plans for our sites. This has involved meetings, jointsite visits and sessions toidentify and
integrate wider opportunities for example integrating forestry planningand other licenced operations on our
land and well-beinginitiatives.

Our intentionis to deliver the vast majority of this activity in partnership with local wildlifetrusts a nd, for
Vyrnwy, the RSPB. There arenumerous benefits to this;

° it will bea more cost efficient means of delivery than our consultantled supply chainas thesegroups

have much lower overheads and canaccess existingcommunity and volunteer networks;
° organisationswill bringinlocal knowledge of the biodiversityissues and existinginitiatives and;

° it enhances our ability toaccess and apply experience of what works locallyand bring more energy,
passionandinnovativeideas.

We have looked for and found links to other investment areas and providing dual benefits, for example
managinglevels in our mothballed impoundingreservoirs atEsgaireria and PantGlas for biodiversity and
reservoir safety benefits. This action will increase biodiversity benefits, reduce overall costs and maintain
reservoir safety.

Optioneering approach and prioritisation

We have over 70 sites where we couldinvestto improve biodiversity and well-being. However due to
affordability we decided to prioritise ‘significantsites’in AMP7.

The Lake Vrynwy Estate at 100km? represents over 95% of our landholdingandis our highest priorityand
biggest opportunity. It forms animportant partof the Berwyn SSSI and SAC and as suchrepresents an
exceptional opportunity to enhance biodiversity and the surrounding remote rural economy.
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We identified a further 17 sites with more than one Hectare of addressableland or surfacewater area. For

these sites we worked in partnership with local wildlifetrusts to make an initial assessment of the key
opportunities interms of habitatpotential and operational constraints. This exercisereduced the 17 down to
six priority sites; reservoirs at Clywedog, Esgaireria, PantGlas, Pendinas and Pen-y-Cae, and Newtown sewage
works.

Working in partnership to deliver efficiencies and contribute to well-being goals

We intend to deliver implementation of biodiversity measures entirelyin partnership with local organisations
and volunteer groups in order to bringefficiencies and allow us to contribute to relevant well-being goals.

Our firstpriority,as agreed with NRW, is to help move the partof Berwyn SSSIand SAC that falls within our
Lake Vyrnwy estate from unfavourableto favourablestatus.

As a second priority we will alsoincreasethe area of our land that we actively manage for biodiversityin
partnership with Local Wildlife Trusts.

Our third priorityis to help change land management practices onlandthatwe don’t own by including
biodiversity improvement opportunities in our 50% capital grantscheme (STEPS). We will deliver this through
partnership working with the agricultural community and Middle Dee Trust. Full details of our catchment
scheme can be found insection 4.2.2 of our business plan.

Improvements to the Lake Vyrnwy Estate (biodiversity)
The Lake Vyrnwy catchment owned by Hafren Dyfrdwy is partof a major Special Area of Conservation and Site

of Scientific Interest. Sections of the blanket bog within the catchment are unfavourable status.
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We have worked collaboratively with NRW, Royal Society for Protection of Birds (RSPB) and Welsh
Government on a jointHeritage Lottery Fund (HLF) bid whichintegrates biodiversity and well -being
improvement activities. Wewill improvethe environment (restoringthe peatland catchment thatis partof a
SSSI) and the visitor experience atthe Lake Vyrnwy estate. We submitted the HLF bid on the 15t March 2018.

HLF provides up to 60% match fundingfor projects that ‘make a lasting differencefor heritage, people and
communities’. Only charities can apply, therefore the RSPB areleadingthe bid for Vyrnwy. There are two parts
to the project: catchment enhancement (bio-diversity driver) and visitor experienceimprovement (well-being
driver).

Within the catchment, the primary purposeis to restore approximately 450 hectares of upland peat bog. This
involves making changes to 3km of existingdrainage arrangements and removal of non-native species. This
should improvethe (Site of Special Scientific Interest (SSSI) and Special Area of Conservation (SAC) conditions
with the intention that their status will be moved from ‘Unfavourable’ to ‘Favourable’. The facilities on the
RSPB’s farm (leased from Hafren Dyfrdwy under a Farm Business Tenancy) will also beimproved to

accommodate volunteers.

On the visitor experience side of the project there are three mainareas of focus; infrastructure, experience
and engagement. Insummary, it will deliver a changeto the visitor flow, restorethe chapel to a flexibleuse
space, provide tell the stories of Vyrnwy (in English and Welsh)andinvolvelocal schools and the community.

The terms of the HLF project mean that we will spenda minimum of £100kin the development phaseinthe
AMP6 period.

Bio-diversity benefits;

° Invasivespecies will beremoved, peat hags re-profiled, ditches blocked and heather cut. This will resultin
360 hectares of ridge top bogs being covered in short, natural bog vegetation (such as sphagnummoss),
rather than the deep heather which currently envelops it. This wil | encourage Section 7 priority species
for example Golden Plover to return as a breeding species and also benefitBlackand Red Grouse, Hen

Harrier, Curlew and Merlin.

° Healthy woodlands will berestored through removal of invasive conifers and rhododendron and being
replanted with native broadleafspecies, providinga future breeding and feeding habitatfor priority
species such as Pied Flycatcher, Willow Tit, Wood Warbler (all Section 7 and UK red list) and Redstart

(Amber conservation status).
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° By raising water tables on a minimum of 90 hectares of blanketbog habitatconditions for tipulid larvae
(Daddy Long Legs) will be improved, thus providingincreased food availability for a range of insectivorous
upland bird species including golden plover, meadow pipit, whinchatandred and black grous echicks.

° Invasivespecies will be cleared from cliffs surrounding thelakerestoringa suitablenestingsitefor at
least3 pairs of peregrine and improvingthis SSSI feature.

Improvements to the Lake Vyrnwy Estate (well-being opportunities)

Research shows that our Welsh customers cherish their natural assets and wantto see us investingin,
protecting and enhancingthem; and they also knowand valuethe visitor sites and wantto see these
developed. From a master planningcommunity workshop held in December 2017 and our existing visitor
feedback we have identified the following key constraints thatneed to be addressed to enable more people
and the local community to benefit by accessing natural environmentthe heritage and:

° Lack of intuitivevisitor flow, signageandinterpretation space.
° Lack of activities for younger people and nothing for under 5s.
° Lack of local community engagement andinterest.

° Limited car parking capacity.

Improvingthe site and catchment biodiversity will makethe site more attractive to visitors. This inturn will
make the local community and environment more resilientbyincreasing economic activity, community
cohesionand cultural well-being.

Vyrnwy currently hosts over 200,000 visitors per year with potential for three times this number. The HLF bid
forecasts anannual 4%increaseinvisitor numbers, equatingto atotal 25% increasefromcurrent baseline by
the end of the project. From visitor surveys we know that ‘day’ visitors tend to come from the towns in Wales
(73%) whilst ‘stayingvisitors’ tend to come from England (83%). There is a population of only 200,000 within
1lhrdrive but over 9 million withina 2hr drive (majority from the West Midlands).

The HLF project will only address thefirstthree of the constraints outlined above. We have therefore included
additional investment to improve the site infrastructureand capacity allow more visitor to stay longer.

This combined investment will make the local community more resilientby contributingto well-beinggoals;

° A resilient Wales

o Byraisingwatertables andimprovingthe quality of upland blanketbog, CO2 emissions fromdrying
peat will belowered. These habitats will begintostore carbon and contribute to lowering greenhouse

gases in the atmosphere.
° A prosperous Wales;

o The project will boostthe economy by recruitinglocally and improving skills of local peopleacross

different sectors;

o agricultural;between 2 and 4 full time agriculturalinterns per year;
woodland and carpentry; provideaccredited woodland skillsand carpentry training courses with
Tir Coed;

o retail and customer service; more opportunities as visitor numbers increase;and

o  Project; five or sixnew jobs to deliver the scheme.

0 Local businesses andthoseinthe wider Mid Wales area will benefitfinancially from more visitorsinto
the area.
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° A healthier Wales;

o Educationand volunteering opportunities will encourage people to participatein energetic outdoor
activities and improvethe local communities connection to the natural environment.

° A Wales of Cohesive Communities;

o Over 20 landowners will beengaged with changes infarm management that will benefitbiodiversity
particularly the Curlew.

o A dedicated Community and Volunteer intern will berecruited through this projectwho will be
responsibleforensuringall work streams are developed with the principle of maximising the use of

volunteers, interns or trainees drawn from within local community.
° A Wales of vibrant culture and language

o We will deliver bilingual education activities in schools, providing opportunities to engage families up
to 36 miles from Lake Vyrnwy.

The final benefit of the project relates to the volume and quality of water generated by the catchment. As bogs
degrade they increasethe speed of water runoff, thus reducing water storage potential and becoming less
effective at purifying water. Improvement to this aspectof the catchment will benefit United Utilities who
treat and supply the water to their customers in England. Recognisingthis fact United Utilities haveagreed to
contribute financially to the project by £50,000.

We areinalsodiscussions with NRW on how we canintegrate their Forestry leasehold landinto our bio-
diversity and well-beingplans.
Investment at other sites

We have many other smaller sites thatwe do not actively manage to improve biodiversity. Given our duty
under the Environment Act we assessed what we canachievein AMP7 and beyond.

In Mid Wales we visited these sites with the Montgomeryshire Wildlife Trustto assess the potential and
prioritisethese opportunities. Out of the ten sites visited the greatest opportunities were;

° Esgaireira and Nant-y-Geifr reservoirs (non-operational sites)
° Clywedog reservoir
° Newtown sewage treatment works

These sites had a variety of potential Section 7 habitats thatcould be enhanced; hedgerows, lowland
meadows, mesotrophiclakes and Ponds. The potential Section 7 species benefiting from this action would be;
Brown Hare, Otter, WillowTit, Marsh Tit, Pied and Spotted Flycatcher,and Slow Worms. Numerous
invertebrates andvascular plants thatwould benefit from habitatmanagement works.

We intend to deliver these improvements entirely through partnership work andinvolvethe local
communities. This is the most efficient delivery route and maximises well-being opportunities primarily A
Healthier Wales (Public Health Wales Outcomes Framework: Mental well-being3a/3b and Health and Care
Standards:Staying Healthy 1.1)

We intend to sustain this partnership over the longterm and will spread this investment over multiple AMP
periods.So our mainfocusin AMP7 will be;

° Clywedog, where we arealreadyinvesting£75kin 2018/19 to improve visitor facilities
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° Esgaireira (pictured below) closeto Machynlleth where we have the opportunity to develop the existing

broadleave woodland over the long term into a Celtic rainforest.

Esgaireira

° Newtown sewage works, where we have an existingarrangement with the Wildlife Trustand disused
assets that may be incorporatedinto our plan.

Disused A

[

N *' lagoon {
Newtown, Powys Sewage Works ol

The ‘Wild Well-being Partnership Project’ with the Montgomeryshire Wildlife Trustwill involvea Community
Outreach Officer to provide supported volunteering sessionsatour sites. These sessionswill benefitthe local
community andthe wildlifeand will encourageresidents and visitorsofall ages and abilities to volunteer. We
will specifically reach outto disadvantaged and “hard to reach groups” andindividuals.

[

In North Wales we arestartingsimilar discussions with the North Wales Wildlife Truston impounding
reservoirs in North Wales. Our key priorities areattwo reservoir sites; Pendinas where we have existing

partnership arrangement, and Pen-y-Cae where we believe we can manage reservoir levels to reduce
investment needs and enhance biodiversity.

One third of these costs havebeen allocated to Waste Network plus and two thirds to Water Resources.
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Contribution from catchment management activity

The primary objective of our catchment management programme is to protect and improve water quality and
to increasethe amount of water stored inthe catchment. On the river Dee we will deliver these objectives
through our continued partnership with United Utilities and Severn Trent — the Middle Dee Trust. We will also
extend the catchment management approachinto Mid Wales to protect the water quality of our ground water
sources.Both elements of our catchment management scheme will includea 50% capital grantscheme to help
farmers and landowner investin structures to improve water quality and quantity.

Given our biodiversity duty we proposeto allowincreased grants where at marginal increased costthe
investment to protect water quality and quantity. Investment in ‘natural features’ couldinclude extended
riparian margins, grass swales, enhanced ditch wetlands and sediment ponds.

Full details of our catchment scheme can be found insection4.2.2.

Cost

The cost of our biodiversity and well-being strategy is summarised below. The detail is set outinthe table
commentaries for WR8, WS2 and WWS2.

Estimated biodiversity and well-being investment

AMP7
Investment area AMP6
Totex £k Capex £k Opex totex £k
PA £k
Lake Vyrnwy Biodiversity 50 400 - 400
Well-being (resilience) 50 1,064 - 1,064
Other sites* Biodiversity - 122 26 254
Invasivenon-nativespecies - 10 50
Well-being (resilience) 75 - 14 72
Catchment Mgt. Biodiversity - - 10 50
Total 175 1,586 60 1,890

* excludes investment relating to Waste sites of AMP7 totex of £130k that is reported in section 4.2.5.

We areinvestingin AMP6 sothat we can generate well-being and biodiversity benefits earlyin AMP7. For
example we are investing £100kin the development phase of the Vyrnwy Heritage Lottery Fund project and
spending £75k on refurbishingthe café at Clywedog. Both these investments will alsoincreaseand bring
forwardincreasedincome from visitors to these sites. We have included increased income from visitors to
Vyrnwy, estimated at £75k by per annum by 2023,inTable WR3, line 19.
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E. Protecting customers

The majority of the costis inthe Vyrnwy project (E1.46m totex) which has undergone external scrutinyand
challengeduringthe heritage lottery fund bid process.The gated approval process has threestages; bid,
development and delivery, with the project only proceeding through each gate if valuefor money is proven.
The full process and governance is setout on the Heritage Lottery Fund website.

We received approval to move into the Development phase of the projectinJuly 2018. We will notknow
whether the HLF will giveapproval to proceed to the to the Delivery phase until June 2019. There is therefore
ariskthatthe project will notproceed. Ifthisis the casewe arecommitted to proceed with our investment as
planned and will prioritisetheinvestment to deliver the highest priority biodiversity benefitareas, the upland
bog. We will then extend the period over which we deliver the remainder of the project objectives if we
cannot secureadditional funds from elsewhere.

The outcome deliveryincentivewill ensure customers are protected from form rising costs and scopecreepin
AMP.

We have benchmarked the cost of our biodiversityimprovements againstexternal benchmarks. This shows
that our proposed biodiversity investment at approximately £2k per hectare compares favourably with studies
on the benefits for ecosystem services; £2.3k (Benefits of Sites of Special Scientific Interest, Defra, 20/06/2011,
Christieetal.and £2.4k (FEEM Report on ecosystem services,2010).

Measurement of benefits

The primary means to measure the is investment is covered by the biodiversity performance commitment
whichis for Hectares of land managed for biodiversity where our action has maintained or enhanced SSSI
status,improved the habitatsuitable priority species (Environment Act), or builta high wildlifevaluestructure
on third party land (that alsoimproves rawwater quality or resilience). The full description of the performance
commitment is in Appendix 2.

We have notincluded a specific performance commitment for well-beingimprovements but will monitor and
report on suitablemeasures such as;visitor numbers to Vyrnwy, Clywedog and Pendinas and the number of
community volunteer days.

Assurance of our case

We designed a bespoke assuranceframeworkto supportthe development of our planto the highestquality.
This Board-led framework builds upon our robust annual assurance processes. Each building block within our
planwas assessed forrisktoincludethe individual components, for example data, methodology, judgements
and assumptions, againstour likelihood factors (level of change, complexity, roles and responsibilities and
subjectivity) and our impactfactors (financial value, customer impact, competition, statutory / regulatory
requirement). The level of risk determined the type and level of assurancerequired with significantor highrisk
building blocks allocated to anindependent third lineassurance provider depending on the particular
expertise required. This framework was applied to our cost adjustment claims and havebeen assured through
all three lines of assurance.

For this adjustment, third lineassurance was undertaken by Blackand Veatch usinga two staged approach;1)
aninitial review of our methodology and 2) a final review of our processes and data.Blackand Veatch found
that;

“An effective process was used to identify potential challenges justifying Cost Adjustment Claims (CACs)
which met Ofwat criteria and were material. These were challenged internally, by customers and by other
stakeholders. The proposed CACs were justified, supported by customers and had been robustly costed”
and;
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“Costs had been assessed for each CACat an appropriate level of detail, based on similar work carried out
by the company or estimates provided by others, and were as robust as possible at the planning stage. A
proper assessment of options had been carried out and steps taken to optimise work scope and cost” and;

There is a legislative requirement and customer support for Biodiversity Improvements. Detailed cost options
have been developed in conjunction with conservation bodies. The work will be entirely carried out in
conjunction with charitable organisations, who will monitor delivery. A substantial proportion of the cost is
expected to be met by a Heritage Lottery Fund grant. This CACis justified, costs are well developed and meet

the materiality threshold.”
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