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Exeaitive summary

Driver for investment

Acceptability of water is our biggest customer performance challenge within the cianehforthcoming
AMPs. This is an historic challenge in Wales and one that is now understood to be driethlbgw water
characteristics anthe prevalence ofinlined iron trunk maingn previousnvestment cyclesve have
targetedareas with iron sample failures, and whils many cases this effectivetyeated the downstream
symptoms and led to a sustained improvement in our iron compliance, there remains a need to dlddress
upstreamroot causeof discolouration, taste and odour.

We have developed an industlgading longterm strategy to do this. Thé & 2 dzNOS (2 G L¥E | Ll
have now adopted, including our zonal studpgramme, will tackle these root causes from water
catchmentsthrough water treatment worksto trunk main and distribution systems. We have depeld

this approach alongside the DWI, accepting performance irgr@ntnotices for many of ouranes

We are already measuring the benefits from our investments made in this AMP peviotave reduced
acceptability of water contacts from customers fr@8 to 2.7contactsper 1,000 population served. This
has been achieved by targeting our investment esfgctively to maximise our improvement, for example,
making operational improvements. However, our historic performance for acceptability of watbekas
consistently near the bottom of the UK water industry and over AMP7 we will need to tackle some of the
more challenging causes of our poor performance.

We want to build on the progress we have made to datdis AMP period butecognise the sigridant
investment required t@achieve the step change in performance.

The investment

We propose to invest¥#59.7million during AMP7 to deliveacceptability of watermprovementsacross
the company Building orthe progresswve have mad&uring AMP6pur holistic approach will useonal
studiesto inform our interventions Wewill target improvements in manganese performance at water
treatment works(WTW), andwill includesignificant improvementsaot our water distribution systent he
programme to be delivered in AMP7sisownin Tablel with the associateihvestment required

Tablel: Integrated intervention programme with enhancement for AMP7

Programme of work Proposed programme Prgposed cost_
total budget adjustment claim

Zonal study reports and hydraulic modelling £463m £2.32m
Zonal study interventions £131.83m £107.62m
WTW manganese improvements £20.14 m £20.14 m
Worst served customerg\ceptability of Water) £3.09m £3.09m
Total programme(pre-efficiency) £159.69m £133.17m
Total programme (posefficiency) £14412m £11807m
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We are currently developing 44 innovation projects focusing on improving acceptability of water. We will
look tointegrate thesdnnovative practices to deliver these improvements to our customers at the lowest
possible cost.

Need for cost adjustment

We have included this investment as a cost adjustment in our PR19 business plan submissionibiscause
significant programme toneet an area of poor performance

1 we need ssignificant improvemenin our performance to prevent Drinking Water Inspectorate
enforcements;

M we do not believe these costs will be accounted fahmeconometric and unitostmodels and
1 itincludesa cost adjustment claim d&13317 million

Acceptability of Water Service Improvement | September 2018 3



Acceptability of Water My Dwr Cymru
Service Improvement vV Welsh Water

Delivering for our customers
This work will meet the following of our customgromises:
e Clean, safe water for allmprove the quality of the water provided to our customers

0 Put things right when they go wrondreducethe need for reactive maintenandbrough a zonal
approach thaproactivelytargetsthe areas we know, gpredict, will be a problem

A better future for all our communitiesReduce water discolouratioand provideall our
@ customerswith acceptable water, bringing our water quality back in the line with industry
averages.

Delivering for the future

In Welsh Water 2050, we identified future trends. The requirement for this investment is driven by th
following trends:

Climate changeMore extreme temperaturesvill increasehe likelihood of burst pipes in the
future and maycontribute to higherconcentrations of naturally occurring compounds in our re
water that are associated with taste and odour problems.

Changes irtustomerexpectations Changing customer and societal expectations may require
to ensure that all customers have a minimumiversal service standard.

A Protecting essential infrastructureOur ageing assets amadstiron water mains present
significant issues with reliability and water discolouration

Delivering our StrategiceRponses

In Welsh Water 205Qye set out todeliver 18 Strategicdgponses. This investment will contribute to the
following:

Achieving acceptable water quality for all customeisaproving AoWincluding discolouration,
taste and odourthrougha targeted programme of sourde-tap interventians.

@ Addressing our worst served customengndertaking interventions to enable minimum service
standards to be delivered to all customers.

Achieving our measures of success

For PR19, we will measure our performance based on measures of succepsTiM®Bivestment will
contribute to achieving the following MoS:

Measure of Success End of AMP6 Position End of Investment Position

Customer Acceptability (Drinking Waterfhe number

of contacts receiveétom customers in the calendar

year regardinghe appearance, taste or odour of 24 2.0
drinking water per 1,000 population served

Acceptability of Water Service Improvement | September 2018 4



Acceptability of Water WA Dwr Cymru
Service Improvement Welsh Water

1 Delivering our customer outcomes

Need for investment iron mains.Figure 2 shows an example of one of

our corroded iron mains.
This investment is required to achieve our plans to ] )
deliver acceptable water quality tall customers Approximately 11,000km of our water mains are

asoutlined within ourlongterm strategy, Welsh made of cast iron, which amounts to 40% of our
Water 2050. entire mains networkThese pipeslsohave

o 3 reliability issues, and on average experience 30
Our historic performance fohcceptabilityof Water  pyrsts perl,000kmfor cast iron pipescompared to

(AoW) has been consistently worse thame 6 burstsper 1,000km for plastic pipes.
industryaverageacrossEngland and Waleas

illustrated inFigure Toelow. Figure2: Iron pipe corrosion ©Welsh Water

Figurel: WelshwWater AoW performance

Welsh Water AoW Historic Performance v England &
Wales Water Industry 2009 to 2016

4.5 —— Welsh Water

AoW Complaints per 1,000 properties

Most of our customer contacts relate to

discolouration with about 15%beingtaste and The decline of industry in some of our supply areas

odour complaints Ourcomparativelypoor has led to parts of our network being oversized for
performanceis attributed to the prevalence of G§2RIF&8Qa RSYIYR NBIljdzA NBYSy i«
unlined iron mains across our distribution network problems with discolouration, taste and odour, as

and thecharacteristics of our raw waterh# water travels at sutbptimal velocities through the

nature ofour NI 3 A @olbgydeartd that our raw  network, inhibitingeffective turnover andhe self

water istypically soff andhigh innaturally cleansing of pipes.

occurring manganeséevels of manganese in the
water leaving treatment workswvell within the
regulatory requirementscan lead to discolouration
events when flows rapidly increase following a
burst main. We have been at the forefront of
research in this area over recent years with our
contributions to the PODD@&searchwork ongoing
at Sheffield University

Due to the coastal boundary of our region and the
influx of tourism this attracts in summer months,
our network can also experience large seasonal
flow variations. Some of these variatioase in
excess of 20dl/d and increase the risk of
discolourationintroduced bythe distribution
network.

The esearchhas shown thatliscolouration events " 2016, we were the worst performing company

are strongly linked to the removal of biofilms from across the indgst_ry for the appearance of our
the surface of pipesThese biofilms can acquire ~ Water. The majority (around 70%) of the contacts

wO2t 2d2ND FNBY o62dK Yl y3Weyesesed fonappparanse warelitseddo. ¢ §a ¢ K I
result from the soft water corrosion of unlined cast dis¢olouration resulting from burst main events,

Acceptability of Water Service Improvement | September 2018 5
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transient flow during periods of peak demand and During our consultation for Welsh Water 2050, our
network flow reversals. customers ranked providing enough clean water to

Theremaining 30% of our contacts weecaused by all amongst the most impoaht.a_spects_ of_c_)ur
future plans, followed by providing reliability of

third party use of our network much of it illegak i

and we are working hard to reduce this through theSUpply and water quality" Customers hav?

use of locking hydrant caps aad externally str_ess_gd that they yvant s_table v_vgter quality and
managed hydrant hire and enforcement scheme. reliability of supplyincluding resilience.

We have consulted with our customers and
stakeholders regarding their service expectations
for acceptability of waterWhile many of our
customers are generally happy with the current
levels of appearanéecustomers have also told us
that discoloured wateis hugely offputting, and is
Through cleansing and replacing old cast iron considered unhygienic. Margustomerssaid they
mains, as part of our strategy, we will be able to  would avoid drinking itandwould instead

control our levels of chlorine more consistently purchase bottled water Our customersavealso
throughout our distribution system, leadingto a  told us that water with poor taste or smell is key to
reduction in complaints. address and that it would beoncerning if it were a
recurrent problent.

With respect to taste and odour our performance is
in the lower quartile compared with the industry as
a whole.Many of our customer complaints
regarding taste and odour are linked to fluctuating
levels of chlorine.

Our poor performance has beenonitoredby the
Drinking Water Inspectorate (DWI). During AP We have spoken with our customers to better

we worked with the DWI to improve this understand their willingness to pay (WTP) for

performance resultngin the DWI issuing improvements to theacceptability of waterTable2

improvement notices for 32 of our38vater quality  provides a summary afhat our customers would

zones.The ndices are provided iSupporting be willing to pay per Hected property,

document 5.81.3 demonstrating that our customers consider

The proposednvestment in this area will enhance acceptability of wateto be an important area of
investment.

the level ofservice currently provided to customers

by meeting the folbwing drivers: Table2: Summary of stakeholder feedback and
proposed willingness to pay (WTP)

1. Improving theacceptability of water Customer feedback WTPper
performance- we have receivetiigh levels AR ElEpE8
of customer complaints for acceptability Taste and smell not ideal £1,567
compared with other water companigand Discoloured water £1,162

2. Meeting?2 dzNJ O dz& (pectétorérn S E
deliveringour aimto maintainconsistent Wewill continue to work closely with the DWI, and
water service across our supply area by have provided a detailed report outlining our
targeting customers that experience below acceptability of wateinvestment proposals for
average service and quality PR19. We have used our discussionith the DWI

_ to help shape and target our investment.
Views of our customers and

stakeholders Benefit for our customers

We have undertaken extensive consultation with Acceptable water
customers through ouPR19 preparation
progranme, including ouWelsh Water 2050
strategy consultation held in the summer of 2017, odour of our water
which engaged with 19,980 of our customers.

We aim to improve th@ppearancetaste and

Acceptability of Water Service Improvement | September 2018 6
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Table 3shows bothour historiccustomer contact allow us to deliver the improvements that we know
performance(as also illustrated ifigurel) and our  are important to customers, but at a lower overall
forecast performancéor the remainder of AMP6 cost.

andthroughAMP7 The figures arbased on our

proposedlevel ofacceptability of wateinvestment

andinclude thebenefits ofour proposed

interventions.

Ourforecast position by the end of AMP6 is 2.4
contacts per 1000 customeand following our
proposed investment this will fall to 2 contacts per
1000 customers by the end of AMP?7.

Table3: Actual and forecast customer contacts per

year
Source No of contacts
/ 1000
population

201213 Actual 3.36

AMP5 201314 Actual 3.53
201415 Actual 3.29

201516 Actual 2.91

201617 Actual 2.88

AMP6 201718 Actual 2.79
201819  Forecast 2.55

201920  Forecast 2.40

202021  Forecast 2.32

202122  Forecast 2.24

AMP7 202223  Forecast 2.15
202324  Forecast 2.08

202425  Forecast 2.00

Reliability of supply

OurAoW proposalare also expected to provide
wider benefits to the reliability of our supply. For
example, our proposed investment in mains
renewals to address discolouration may also help to
reduce the number oleaks and bursten our

network.

Affordability of bills

We understand the importance of balancitige
need for thisinvestment with the impact othe

bills that ourcustomerpay. Tohelp ensure that our
bills remain affordablewe have identified a range
of efficiency savings within the proposed
investment programme. These efficiencies will

Acceptability of Water Service Improvement | September 2018 7
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Wider benefits for Customers

The tools we have put in place and will continue to
develop have a wider benefit to ogustomers.
Having more of our network covered by all mains
hydraulic models means that we can respond more
quickly to questions on how the system works

this has brought benefitin two areasin particular.
Frstly our Developer Services team are now able
respond much more quickly to requests from
developers to connect to our netwodndwe are
frequently top of the industry in customer
satisfactionfor this. condlyour operational

teams can assess both planned and emergency
work more effectively, risassessgthe impacts to
the networkin real timeand minimising or
eliminating impacts to customers

Acceptability of Water Service Improvement | September 2018 8
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2 Investing for now and in the lorterm

Future challenges higher levels of manganese. They must also be able
S to reduce concentrationsf manganese to
Our Welsh Water 2056trategyidentifies increasingly lovlevels before entrynto the

significant trends over the next 30 years and how djstribution system.
these will impacbn usand our customers. The
most significantrendsin terms of ouracceptability ~Land use change

of waterperformanceare set out below. : T
P Deindustrialisation in some of our supply areas

Climate change means that our network is now oversized in places.
This can exacerbate problems with discolouration,

We expect climate change to have an influence on taste snd odour because water travels at sub

our catchments. This includes changes to the optimal velocities through the network, inhibiting

presence and development of algae and bacteria, effective turnover and the setfleansing of pipes.
and associated compounds such as Geosmin and

Methyl-Isoborneol (MIB It will be increasingly Legal duties
important to ensure strong catchment

. Our target to improve acceptability of water
management to control taste and odour issues

performance is partly driven by notices from the

Changes in customer expectations bBWilto make improvements in 32 specific water
supply zones. These were issued between 2015 and

Changing customer and societal expectations may 2017 and are included asipporting document

require us to ensure that all customers have a 5.81.3
minimum universal service standard. This will mean )
that the service we provide our worst served Planning for the future

customerswill need to improve .
Longterm planning

Protecting essential infrastructure This project links witlour Water Resources

Industrialisation and urbanisation in parts of our ~ Management Plan (WRMBhd ourlong-term
region led to the rapid construction of watensply  strategy to improve the reliability of drinking water
infrastructure in the late 19th and early 20th supply systems, protecting our critical water supply

century. A growing number of physical assets assets and achieving acceptable water quality for
constructed during this period are expected to our customers

reach or exceed their design life within the next 30

years Building on progress
Our ageingron water mainssome of which are
unlined, pose a risk of iron deposits entering supply
and causing turbidity and the discolouration of
water.

Our proposat are not the start of our journey. We
havemade significant efforts in recent AMPS to
improve the quality of our water. Between AMP2
and AMP5 much of ounvestment targetedron
High levels of manganese anatura_lly occurringn compliance Sincel995 we have dramatically

our .SOﬂ upland Wate_r sources. This has been improved our performanceelating to ironsample
particularly challenging at some of our water non-compliance as illustrated below ifigure3.

treatment works where on average, raw water . ) ) .
manganese has increased from 50 pg/l in 2007 to This has resulf[euh a reduction frontircal24to
<15 sample failures per yeawer 20 years

over 80 ug/l in 2016. It is important that our
treatment workscanadequately process #se

Acceptability of Water Service Improvement | September 2018 9



Acceptability of Water WA Dwr Cymru
Service Improvement Welsh Water

Figure3: Iron NorCompliance

Iron - MP Failures

124

MNumber of PCV Exceedances

AMP6 Progress 1 Extensiveralve training for internal anthird-

party operators;
More recently our focus hagsentred on

acceptability of wateand its upstream root causes T City & Guild tralnlng for Technicians to better
. . . - L understand hydraulic data and root cause
including theincreasingliscolouration riskve face L

X . analysis;
due to high levels ahanganesén our raw water

1 Application of trickle caps;

In201415,we proactively developed a long term Applicat finline filters:
acceptability of watestrategyto guide our T Application of in line filters;
improvements in this area. Our strategy adoptsa 1 Lowvelocity flushingand
two-pronged approacio maximisethe 1 A rewthird-party partnership for standpipe
improvemens that can be made management

The first aspect relates to improvements in

operational practices. We have implemented a The second aspect of olang termstrategyto

range of change® how we manage the risk of improveacceptability of wateis the

discolourationin our network including: implementation of zonal studie3he studies
include holistic analysis of key performance

1 Improvedmodelling andisk assessment before parameters for a givenone

works are undertaken;
The level of performance facceptability of water
has been assessed across all of @water

Acceptability of Water Service Improvement | September 2018 10
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distribution zones. Of these, the worst performing Table4: Summary of outputs

38 zones were chosen for further assessment T
during AMP6. Intervention 201617 Cumulative
Total

date

In order to prioritise these zones for intervention

we useddefined criteriaprimarilybased on TIOta' length

appearance, taste, and odour customer complaints ‘(:ker’:)nsed 341.76 556.89 898.65
received over the preceding fiweear period Our

criteria alsoconsidered notices and undertakings Total length

. . . renewed 111.97 97.12 209.09
issued by the DWAnd our open dialogue with (km)

them.

Of the 38distribution zones where studies have
been undertaken, the worst performing 16 had the
solution outputs promised and selected for
completion during AMP6.

In addition to networkbased improvements,uting
AMP6 wehave introduced a Manganese
Management Strategy.

_ ) _ . . . The strategy aims to improve AokY reducing
The studies combine hydraulic modelling, statlstlcallevels of manganese being supplied into the
analys.ls, and .captL.Jre the experience of local distribution system from water treatment works.
operations to identify the root cause of 2§ | NER &Ny $ & reduding thexotal
performance issues. The outputs from the studies manganese in the final water at our water
alrle ew?entlal, auglt.able and qua.ngl.tatlt:/e. Ll treatment works to a value of 2ugAVhilstthere is
aflows for tarQEtel |.nvestmelnt wit 'zt he zone o evidence to suggest that discolouration contacts
mo?t appropr:cate%/ |rEpr<?_ve fong and short term could be reduced still furthewith concentrations
performance for the beefit of our customers. below?2 ug/l, we have set the target at this level

The zonaltsidies are a tool that help to streamline due to the increase degree of difficulty in reducing
our capital gateway process and provide a joined Mmanganese further than this.

up, strategic approach to investment. To achievehis,we are targeting investment

To date, four zones have been completed towards treatment, catchment and {ireservoir
Holywell/ Mold, Malpas/ Caerleon, Whitbourne managementWork undertakersince2015

and Llechryd. The zones are currently in their includes enhancement of the manganese sampling
stabilisation perioghowever early indications of ~ regime to enable us to better understand
performance improvements are encouraging. treatment effectiveness, optimising existing

Figure doverleaf provides a summary of the results Processes to maximise removal gability of our

for Whitbourneandthe downward trend in existing assets, and more effectitracking of
complaints performanceto enable future investments tod

_ . . _better targeted. To date goopr(;?ress has been
Affth2y sz Ct Ayl [ 2yyl KQa pygehicFeddcd awdlge hdldadese output from

completion but isalsoalready demonstrating WTWSs but we knowhat we need to do more.
improvements in performance. Works have also

now progressed into Bolton Hill (Pembrokeshire), Ofwat set us a target of 1.23 contacts per 1000 by

Ang|esey North, Aberge|e RhyL Maerdy and 20192020 but despite investing £130illion in

Hereford North. AMPG6, we wilhot meet the Ofwat target. Our
forecast is that we wilimprove serviced 2.40

Table4 provides a sutmary of the network contacts per 1000

improvements we have made to daté shows that

we have cleansed more tha82km of ourmains Initially, the total available budget for zonal study

and rep|aced a furthed43kmof mains. interventions in AMP6 was £70 million. This fund

was agglomerated from a number of related

Acceptability of Water Service Improvement | September 2018 11
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investment cases to attempt to drive an
improvement in performance. It quickly became
apparent that this amount was not engh to

deliver the improvements expected and further
money would be needed. Support was gained from
the Board resulting in an additional £60 million
being released through our Customer Distribution
plan. Support for this was also gained from
customers throgh our consultation process

Acceptability of Water Service Improvement | September 2018 12
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In AMP6£95.2 million has been approved to target
discolouration in nine distribution zones, with a
further £34.8 million to be spent across the
remaining seven distribution zones.

The proposed investment for AMP7 is crlitoa
ensure that we build on the progressade todate.
Only through a step change in investment can we
fully deliver the challenging improvements in
service that our customers deserve.

Customer Acceptability Zonal Analysis for H68 - Whitbourne

Complaints per 1,000 Population Zonal (DWI1)
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Figure4: Customer acceptability in the Whitbourne zone
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3 OptiOﬂS This process is cyclical aischart of our business
asusual deliveryThe process document is included
assupporting document 5.81.1

Background

Our historic performance fagcceptability of water
has been consistently worse than the industry Plan
average across England and Wales. We are
committed to improving our performance in this
area, and have made significant efforts in AMP6 to
develop an innovative approach thaill allow us

to do so.

Performance for theompany is measured at

Water Quality Zone level, a water quality zone is an
area that receivesimilar water on which we

report to the DWI. We currently have 82 such
zones. Data for each zone is gathered for a three
To achievehis our ZonalSudy approacthas been  year period and the zones are rankedaiding to
developedover the last three years to ensure we  their relative performance. Early in the planning

get the best value from our investments to improve period it was noted that 75% of our complaints

AoW performance. were generated in 20 of zones. These worst

What is a Zonal Stuéty g(tetzl‘dormmg zones were selected for a full Zonal
y.

A Zonal Study is a holistic, Source to Tap Do

investigation into the factors influencing

performance at a Water Quality Zone level. Afull hydraulic model is bltiand calibratedor

Through the utilisation of all mains hydraulic each zoneThis model is then interrogated against

modelling, statistical analysis and by capturing the performance data to highlight problem areas.
experience and knowledge of local operations the Software tools are then used to identify the root
Zonal Study is able identify the root cause of cause of problemdor example areas of high or low
poor performance within the Water Quality Zone in pressure and high or low velocity. The tools can
an integrated approach. All the outputs from the  alsotrace customer complaints back upstream to a
Zonal Studies are evidential, auditable and common point of failure. This method has
quantitative. It therefore allows for targeted identified problems witttrunk mains that have not
investment within the zone to the n&d appropriate  been addressed in past investment programmes.
long and short term solutions for the benefit of our This phase also takes into account performance at
customers and the business. Zonal Studies are a Water Treatment Worksra other assets including
O2tf 162N GADS | YR Ay S IdlideRBserdopstadd PinipidciStatiofs. dza dz £ €
tool that acts as a streamlining tool through the

capital gateway process and gives a jding Check

strategic approach to investment. In this phase root cause solutions are reviewed with

The methodology follows the fotstep asset the front line operational teams to ensure they
management process match with known issues in the area and are
targeting the right interventions. Téis also a final
check that there is not an operational solution
1 Dog full data and hydraulic model performance available that would defer investment. Following
review to identify root cause; this workshop the cost benefit of each scheme is
evaluated and the most beneficial schemes
selected to go forward for investment. The
methodology used for cost benefit is also attached
1 Act/Review, deliver schemes and measure for review. h short the Cost Benefit review utilises
benefit either the Service Measures Framework Cost of
Consequence table or a surrogate Social Benefits
measure based on customer research Willingness
to Pay figuresWorked examples are shown in the
Improving the Customer Acceptability of Water| | | September 2018 14
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attached Methodology. The monetised output of

these reviews is compared against scheme cost and

those selected as beneficial are moved forward to
the next phase. At this point a performance target
for the improvements isgreed with the DWI.

Act/Review

The delivery of schemes is managed through the
CapitalDelivery Gateway Process. Following
delivery, the benefit of the schemes are monitored
against the target for 12 months after a 6 month
stabilisation period. At this pofi the legal notice
with the DWI will be signed off if performance is
acceptable. A Care Plan will then be put into pace
to maintain performance into the future.

AMPG6 zonal studies

As outlined earlier in this document, the level of
performance foracceptability of water has been
assessed across all ofr®B water distribution
zones. Of these, the worst performing 38 zones
were chosen for further assessment during AMPG6.

Of the 38 distribution zones where studies have
been undertaken, the worst perfming 16 had the
solution outputs selected for completion during
AMP6

AMP7 zonal studies

From theremaining 22 zoneshe worst performing
17 zones were prioritised for the recommended
interventions to be undertaken during AMP7.

Customer Engagement

Duringour investment irAMP6 we have been
careful to ensurghat our customers ie fully

aware of planned work that may impact them. To
that end wehaveput in place a customer
communications strategy with levels of
engagement dependent on the type of wdhat
wasongoing This has proved successful with many
positive comments and few complaints about the
work.

To inform customers dhe benefit of plannedwork
while mitigating risk of contastinked to
discoloured water / interruption of supply range
of communication techniqueare used:

« Direct mail

Improving the Customer Acceptability of Water| | | September 2018

Dwr Cymru
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» Face to face
Social media
* Website / animation
* Local advertisinge.g.bus adverts
e Site branding
 Media relations and
* Local school engagement

Around 200,000 custometsave beemrreached

with a lownegativecustomer contact rate linked to
the work undertaken. Woavealso received
positive media coverage despite the planned work
having the potential to cause significant disruption
in some communities.

Forexampleg our Customer Contact Vaand
media and social media examplase shown in
Fgures 5, 6 and 7 below.

Figureb: Customer contact van

15
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£5m work on water main in Llechryd and
Cilgerran

® 19 August 2016 South West Wales f

¥ ®© [ <« Share

Mark Davies from Welsh Water said the project was on fop of a £16m investment to improve the water
supply

Work has begun to replace a water main in Pembrokeshire after thousands of
people were left without supplies last year.

Figure6: Raising awareness in the media

< Tweet Y

2 Follows you

w Welsh Water @

@DwrCymru

We'll be cleansing the water pipes in
Cemaes Bay, Anglesey tonight. Want to
know more? Becky is in Maes Capel
today until 4pm. Pop by!

Figure7: Raising awareness thoughbcial media

My Dwr Cymru
"V Welsh Water

Worst served customers

We haveanalysed the geographical locations of our
worg served customersThis haselped to ensure
that we also capture worsserved customers who
are not located in our zonal studies. In many
instanceghere isa singleworst-servedcustomer
whoseproperty is fed at the end of a long
distribution main with poor turnover.

Analysis of future needs

Our zonal studies have been supported by hydraulic
modelling, data analysis and operational
intelligence from a rangef teams across our
business. We have also made useleterioration
modekto predid the pipeline failures and to
understand thenetwork maintenance programme
that might be needed in the future, for example
pipeline replacementr cleansing.

This combination of deterioration modelling and
detailed desktop network assessment has enabled
us to build up a prediction of maintenance needs
over the nexffive to ten yearsAnd we are now
beginning the investigations that will lead to
investmentidentification for AMP8.

Option Review

Options have been developed around the key areas
for investment including water treatment,
distribution and customers

Highlevel options appraisal

Four highlevel options were considered in the
development of this investment case:

1 Option 1: Do nothing

1 Option 2: Deliver improvements through
separate programmes

I Option 3: Maintain the current level of service
and meet legal obligationsnd

1 Option 4:Integrated intervention programme
with enhancement

Further detail on these options is provided below:

Option 1- Do nothing do nothing in AMP7 and
defer any interventions until AMP8 or later.
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Option 2- Deliver improvements through separate Assessment

programmes:undertake separate programmes of

work to deliver improvements for AoW through Our performance foAoW is already well below our
multiple business cases including Catchments, ~ target, the industry average and the DWI have

Network Maintenance, Leakage and Water Quality.issued notice for improvements to water quality.
Our worst performing water distribution zones are

Option 3- Maintain the current level of service at risk of continual deterioration without further

and meet Iegal_obllgathnsdevebp anintegrated . estment in AMP7. This mgaa G K Gca2 LAz
programme of interventions to meet statutory 52 y2aKAY3Ié Aa y20 GSylFof S
obligations governed by DWI and maintain the

current level of service in other areas. This option Option 4 is the preferred option to take forward for

would include targeting the most cost beneficial ~more detailed definitionThis is becauséwas the

distribution zones with approximately 30% otth most effective way to deliver multiple benefits and

total proposed budget as well as only 50% of the improve our service standards for our customers

proposed additional zonal studies for intervention during AMP7.

in later investment periods. There would be no considering integrated interventions can provide
investment at WTW to manage manganese and no mjiifaceted benefits for example, a scheme to

investment to resolve persistent issues for our replace a poor condition iron main is likely to

worst served astomers. improve the risk of burst failures and reduce the

Option 4- Integrated intervention programme risk of problems with discolouration. This optiisn

with enhancement:develop an integrated considered to achieve more effective and efficient

programme of interventions with: results than options 2 or 3.

9 an extension to zonal studies, asset condition The main benefit of our chosen solution is that it
assessments: achieves an improvement for each of the

1 implementation of an enhanced zonal study investmenjt areas at the lowest total_ expenditure
interventions programme; (totex) option to meet our watequality needs. It

will also improve the customer experience for our

1 deliver enhanced resilience with improvements
worst served customers.

to manganese concentrations at WTW,

1 addressing our worst served customers; The next stage of work is to develop fully prioritised

1 delivered alongside the base maintenance programmes of interventions so that the cost,
required to maintain the current level of scope of work and benefitsre fully understood.
service.

The four pogrammes, described in the next
We recognise that there are overlaps beten the section, that form part of our preferred option are:
different intervention options and their impacton § Zonal study reports and hydraulic modelling;
performance drivers. We have therefore developedy Zonal study interventions;
this as an integrated investment case that considerq) WTW manganese improvement; and
all problems together to generate an optimal 1 Worst served customers.
programme of work.
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4  Preferredoption

Preferred option

Four programmesf workhawe been defined
againstoption 4, Yhtegrated intervention
programme with enhancemef@The overall
programme base total expenditure (bote@nd

cost adjustment clainelementcan be seen iffable

5.

Table5: Summary of proposed budget for custer

AoWprogramme
=]
roposed Cost
Programme programm  Botex .
adjustment
of work etotal Budget .
claim
budget
Zonalstudy £464m £2.32 £232m
reportsand m
hydraulic
modelling
Zonalstudy | £131.8m £24.2 £107.62 m
intervention m
S
WTW £20.14 m £0m £20.14m
manganese
improvemen
ts
Worst £3.09m £0m £3.09m
served
customers
(AoW)
Total £159.7m £26.5 £133.2m
programme m

Zonal study reports and hydraulic
modelling

Thisinvestmentincludes the work required to

make sure that we identify the most appropriate

My DwWr Cymru
'V Welsh Water

zonal study interventions. It comprises hydraulic
modelling, deterioration modellinglesktop
assessments of zonal informaticand customer
complaints for each zonédt allowsthe current and
predicted performance of our netwotto be
assessed

Zonalstudy interventions

Evaluation of théenefits delivered by network
improvements undertaken during ANBRandAMP6
hasshownthat mains replacement and mains
cleansingare the most effective forms of
intervention. These two interventions provide the
most effective improvements for the long term and
will provide sustainable solutions for the net@
years.

From our zonal studies weave prioritised 1Zones
for interventions during AMP7. Théyave been
prioritised because of the nedd deliver
acceptability of wateimprovementsto achieve the
requirements of the DWI noticdr these
distribution zones.

The proposed higfevel interventiors associated
with the zonal studieprogrammeand other
investments to improve customeicaeptability can
be seen inTable Goelow.
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Table6: Breakdowrof budget forzonal study
interventions and strategy programme

Zonalstudies intervention programme

£062 m

Mainsabandonment

Mainscleaning £24.21 m
Mainsrenewal £95.28 m
Managementfees gehicles, £637 m
communications andalaries

Zonalstudy outputs subtotal £126.48 m
Hydrantcapping (rban 10,000) £014 m
E;ie&d E;e:;ks)mg op ten zones care £318 m
Mains onditioning ¢ fivelocations) £171m
Customerinformation on domestic
plumbingandtaste and odourissues £032m
Strategysubtotal £535m
Zonalstudy interventionstotal £131.83m

Cost Benefit Assessment

The high level interventions above are built bottom
up fromindividual schemes in eadonal Stuy,

and areselectedthrough our Cost Benefit
methodology.

The studies identify all possible schemes within a
zone but not all will be beneficial, also we want to
ensure that with a limited budget only the most
beneficial schemes across the company are
delivered. To ehieve this ourcost benefit
methodology converts the benefit derived from
each scheme into a financial value, this value can
then be compared against the cost of delively
benchmark level of £1 benefit from £1 spent was
used to select schemes for a zoéth the same
methodology applied across all zones, we can be

WA Dwr Cymru
Welsh Water

Mains abandonment

Mains abandonment witlarget the identification
and eventual removal of redundant sections of
water main. Whilst these sections may not directly
feed customers, they can be the sourcesefliment
build up whichis disturbed when flow velocities
change in the network.

The remowl of these sections will prevent
sediment build up, reduce the risk of discolouration
and improve service for customers. The
abandonment of dea@nd sections of main will

also help to ensuréhat allour customers receive
consistent water qualityreducingthe risk of
increased chlorine degradation apdtential lower
bacteriological compliance.

Mains cleaning

The mains cleansing programme has been
developed to target our strategic maiisthe
highest priority areas with minimal impact to
custoners.

Investment for cleansing will focus on the use of ice
pigging techniques as wealsexploring more
innovative and new methods such as air scouting
reduce the disruption of cleansing.

Mains renewal

The mains renewals programme has the highest
proportion of planned investment. It will focus on
the replacement of ageing cast iron mains which
have corroded due to the aggressive nature of the
water and environment they were originally laid in.
They will be replaced with plastic water mains that
allow for a more consistent and high quality of
water to be supplied to customers. Plastic water
mains are at a much less susceptible to bursts
caused byhanging environmental and operating
conditions.

Management fees

These fees cover investment related to the
management and logistics of implementing both
the zonal interventions and zonal studies during

sure that the money is spent in the right areas. ThisAMP7, including the costs for our customer

methodology is laid out ithe cost benefit
methodology attache@ssupporting document
5.81.2

Improving the Customer Acceptability of Water| | | September 2018
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Hydrant caps flow, bidirectionally and enable the flushing of
sediment in a controlled way. It will reduce the risk

The approach for hydrant caps has been to target of increased turbidity and discolouration.
urban locations where there is evidence of illegal

use.lnappropriate use of our hydrants has been the
root cause of many discolouration incidenthe
purchase of 37,500apswill allowapproximately
30%of our hydrants to be protectedVe have

tailored the scope of thiprogrammeto accountfor | ,stomer informatioron domestic
the ability of our operational teams to install the

caps. plumbingandtaste and odourssues

The investment will be used to actuate existing
valves, as well as improvements to turbidity and
flow monitoring to keep trunk mains in a
conditioned state.

Care plansdead-end cleansing We will supplyinformation notifying customers of
the most common domestic plumbing issues and
options of how to proactively resolve them prior to
contacting us.

The source to tap approach aims to minimise the
build-up of iron, manganesand other solids across

the network. _
We receive a number of customer contacts each

year for plumbing issues including black slime from

taps, blue/green water from theorrosion of

internal copper pipe. We also receive contacts

relating totaste issues stemming from water

draining from washing machines back into the

Thecare plan§scope of work will béhe Odzai2YSNDa LR{lFo6ftS adzZl) e o
installation of new asgs including issues are readily resolved by customers

themselves forittle or no cost.

Care plans have been developed from thenal
studies These detail suitable aftercare methads
enable ongoing operational maintenance of the
network to be undertaken in addition to the
prioritised capital schemes

1 Additional isolation valves; ) ) ) ] ]
Our nvestmentin customer information will also

1 Airvalves and hydrants to enable the ends of  target customergo inform them ofunplanned

the network to be flushed and turned over events and planned maintenance or emergency

reducing the level of discolouratiorgnd works that may have an impact on their supply. By
1 Extensive valv&raining for internal and third gaining support from customefsr our network

party operators. improvementsit reduces the chance of them

o ) . contacting us when there is a problem
This will help to imprové&oWand reducehe risk

of burst mains. Tablg 7provid§s a summary of the7]zones_ that
_ o we will target in AMP7 and the expected impact
Mains conditioning our interventions will have on the number of

. T . customer contacts we will receive.
Mains conditioning will focus on the

implementation of automated and proactive flow
and velocity changes within trunk mainThis will
allow the operation of trunk mains at maximum
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Table7: Summary of proposed Zoraiudy interventions and associated benefit

Customer Proposed
ey pe TSRS Pt sceabigenettdionn
customers) contacts

G28- Bryngwyn 61,526 2.99 0.053 162
B04- Bangor Caernarfon 65,197 8.70 0.012 36
B14- Lleyn Peninsula 27,297 457 0.003 8
D10¢ Bontgoch 19,689 1.55 0.005 15
D12- Aberystwyth 14,453 4.58 0.021 64
G19- Port Talbot 39,770 15.99 0.027 84
G25- Bridgend Porthcawl 86,095 3.85 0.020 62
G27- Bridgend Pencoed 71,573 13.77 0.022 67
G15- Sketty / Gower 72,484 3.91 0.007 21
N10- Merthyr Abercynon 80,417 27.04 0.0341 105
N51- Cardiff Ely Radyr 89,348 6.21 0.0079 24
t‘liﬁi'sizgdim*eath and 93,824 2.66 0.0137 42
N15- Cardiff East 53,290 4.17 0.0060 18
L51- Newport Risca 52,680 211 0.0033 10
L45- Rassau Sirhowy 41,632 7.69 0.0378 116
H12- Hereford South 41,250 0.57 0.0009 3
H24- Llyswen 10,018 8.61 0.0287 88
Totals 920,543 118.97 0.3024 925

WTW manganese improvements The proposed name?/TW manganese schemes at
six sites can be seenTrable 8 Highlevel feasibility

Theimprovements atvater treatment worls will assessment reports for these sites can be found as
provide a longerm solution that will enable us to separate appendicdﬂ this document

achieve and continue to achieve our letegm
target of 2ug/l manganese at our WTW. This will
reduce customer contacts which are attributed to
elevated manganese concentrations.

Costs have been generated using tunit Cost
Database (UCD) model. The model us@sawn
historic capital cost data to provide a botteup

cost estimates based on different assets and their
characteristics, such as type, size, and length. A
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strength of this approach is that the costs draw on The planned interventions include additional assets
the actual costs we have encountered across a  to enable more effective pH control through lime
range of capital projects. dosing, monitoring and control equipment to
optimise chemical dosingnd through works
performance This wilreduce manganese levels in
the final water.

The projected benefiof our interventions at the
nine WTW is summarised Trable 9 The total

o
o
o
d
2
Q
8
c
8
e benefit of improving manganese concentrations

discolouration
~Customers
Average final
manganese;
Proposed
investment

0.001 across our WTW will be an imgvement in our
Cefnllan 39 10,300 3.7 | 511 AoWscoreof 0.11contacts per 1000 customers
served.
Awen | 343 | 12900 4 00141 97 S 3 A
0 8 S 2 = -
39 8 & ©g
s3 o T o s 8
0.020 8y & Sg =39
. e += QO
Mlaw | 366 40000 41 | " 409 S8 3 & s _ £5E
= o E=S Q9 =
Sg | @ 283588
penycefn 43 5000 29 | 9901 gag Felindre 1372 | 480,000 1.29 @ 0.0216
L . 9 .
Pontsticill 562 210,000, 1.09 | 0.0088
Cefn 0.018
Deeen] 20 | OIS BE g 2.04 Sluvad 428 | 344,000 1.69 | 0.0067
0.000 Nantybwch 306 50,000 | 1.11 | 0.0048
Pendine | 8 10,600 | 4.2 ' 3.89 -
3 Cefni 168 32,000 | 1.38 | 0.0026
General improvements 3.65 Broomy Hill 137 | 114,000 | 1.25 | 0.0022
s Whitbourne 137 18,000 @ 1.18 | 0.0022
I\o'[:lsltr:l:a;rieneflt and proposed 006 | 2014
inv Liwynon 112 | 176,000| 1.08 0.0018
Table8: Summary oproposed investment and Capel Dewi 61 24,000 | 1.09 | 0.0010
benefit to improve manganese at 6 primary chosen
sites Total benefit to AoW measure of succes: 0.05

The installation of additional treatment equipment Table9: Summary of nine further sites and the
and processes at Alaw, Alwen, Cefn Dryscoed, Cefn benefits of reduction of manganese

Llan, Pendine and Penycefn for manganese removal

will enable us to treat defriorating raw water to a

higher standard. The installation of reservoir Worst served customers

management at Alwen to improve raw water

quality will enable us to provide our customers with The worst served customer programme has been
an improved level of service. designed tooffer improvements to customers who

have repeat problemghose who have complained

In addition to the A6.5million programme of work at least six times over the last three years.

at these sitesthere will be a £3 million

programme of work a& further nine of our WTW We have undertaken cluster analysis to identify
customers with the same postcode and who have

complained about the same issu&ften the
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resolution of worstserved customer issués not acceptabilityof waterand developed a programme
cost beneficiglhowever we understand the of work to resolve these issues.

significant detrimental impact repeat problems can

have on our customers. We have therefore

identified thetop ten worstserved clusters for
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5 Costefficiencyandinnovation

Cost efficiency

We are proposing to deliverd5.57m of cost
efficiencies as part of this investmemtogramme
as shown inrable 1Melow.

We will deliver thessavingdy challenging our
Alliance @rtners to improve efficiency aray
maximising opportunities to innovate

TablelO: Proposed cost efficiency
Proposed

programme
total budget

Progranme of work

Zonal study reports and hydraulic

We currently haves2 innovation projects delivering
improvements tathe acceptability of water that are
either completed or started

We will look to exploithe opportunitiespresented
by these projectshroughoutour AMP7delivery.
Some obur most recent innovative projects
include:

1 Implementing learning from Sheffield
'YADBSNRBAGER
monitoring on the Taff Trunk mains, Talybont
Trunk Mains and Crai Trunk Mains to enable
safe and reliable operain of the system
without causing discolouration;

. £463m 1 Investigating the effect of phosphate dosing on

modelling . . .

. : water quality and in particular the growth of
Zonal study interventions £131.83m biofilms indifferent types ofmains (including
WTW manganese improvements £20.14m iron and metaland the associated
Worst served customers (AoW) £3.09m discolouration risksagain using research
Total programme (preefficiency) £159.69m information from Sheffield University;
Total programme (posefficiency) £144.2m  q Implementation of flow cytometry analysis at

Summary of innovation in this project

The zonal approach we are adopting to improve th
acceptability of our water is an example of how we
like to think holistically to maximise the value of
our investments. We are following a sourttetap
approach that looks beyond shaigrm reactive
measures, to pursue investments that will benefit
our customers for generations to come.

The approach that we are proposing is consistent
with the strategythat we introduced in AMP6. Our
intention is to build orour AMP6 progressand
further improvethe planning and delivery of our
AMP7interventions

An important part of this is exploiting opportunities
to innovate.One of the areas we will seek to gain
efficiencies is through the batching and timing of
our investment programmes. We will work closely
with our Alliancepartners to optimise our delivery

¢ for example by scheduling our WTW manganese
removal schemes in advance of local network
improvements to reducé¢he risk ofdownstream
issues

our Glaslyn Laboratories to inform us of the
optimal chlorine residual that is needed within
our networks, supported by spatial mapping of
chlorine inour network

Understanding the mechanisms of Geosmin
and MIB production in our raw water sources
through workwith Natural Environment
Research Council (NERC) placement Dr Rupert
Perkins from Cardiff University\e have
started to ascertain the growth ahstress
factors associated with cyanobacteria which
will in future enable us tbetter control
nutrients in catchments to prevent or reduce
the productionof these compounds that affect
the taste and odour of raw water;

1 Predictive modelling to highlighteas at risk of
discolouration by our inouse data scientists;

Trialling of Resmix Vital at Betws yn Rhos
service reservoir to ensure that chlorine levels
are consistent leaving the tank; and

1 Participation in a research programme to
reducedissolved orgaic carbonDOC2C
alongside partners iBdgium, the Netherlands,
France and th&K
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There are also a range of other innovative
approaches that we will consider during AMP7,
including

9 The use of parametric (strapn) meters to
avoid the operational issuessociated with

shutting down mains.

Develop morecosteffectivemethods of pipe
replacement including new reinstatement
0SOKy2t23AS8a 0AyOf dzRA
new more efficient materials, ecological
assessments, and jointing methqds

1 Research new pipe cleaning techniques
(includingselfcleaning; and
1 We will work with our supply chato achieve

cost effective and less disruptive pipe
replacement.

Importantly, we will continue to share best practice
across the industry from conferee attendance
and the Innovation Forum.

Improving the Customer Acceptability of Water| | | September 2018
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Partnering and c@reation

Working closing with our partners is essential to the
way we plan to work in the future. Our 2050
strategy highlights this through identifying partners
for each of our programmes of futeiwork.

We aim to undertake this work in partnership with
customers and communitieshe Customer
Challenge Grougndcrucially the Drinking Water
Yshect8ratd wehAva Selddired fepohidgdze a v =
points for each DWhotice ¢ including confirmation
of zonal study completion and setting of
performance targets. Whave also presentedur
zonal approacho the DWI omumerousoccasions
and have beelinvited to share the best practice
elements of our work with DWI Inspexrs

nationally.
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Impact on customer bills

We understand the importance of balancing the
need for investment with the affordability of our
bills. We believe the investment will help to deliver
the level of service our customers and regulators
expect, and represents an optimal approach for
sustainedong term improvement.

Value for money

We recognise the need to demonstrate value for
money in everything that we do. In arriving at the
proposed investment, we have closely considered
the costs and benefits of different approaches to
make surdhat the investment representong

term value to our customers.

The programmes of work have been developed so
that they are delivered in conjunction with other
programmes of work. Fanstance the WTW

Improving the Customer Acceptability of Water| | | September 2018
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Value for money and affordability

manganese programme has been developed in
conjunctbn with the maintenance programnte
enabledosing and other upstream processes to be
optimised prior to the commissioning of the new
manganese removal assets.

As outlined in the previous section of this
document, we will also seek to ensure value for
money by promoting innovation throughout

delivery, by learning lessons from the work we have
delivered to date and by working closely with our
partners to encourage best practieed incentivise
efficiency

In addition to these investments, and funded
separdely, the Cwm Taf Water Supply Strategjii
provide further improvements tthe taste and
odour of water for our customersemoving up to
200acceptability of watecontacts per year.
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7 Delivery

Procurement the latest study, cost, performance and benefits
data used to prioritise the interventions for each

We have undertaken aassessment of the periodic review sirting with PR24.

applicability of direct procurement for these

projects. The nature of these projects is such that W& have currently only set out only the five year
we consider a direct procurement approach would AMP7 programme as programmes for further AMPs
not be in the best interests of customers. will be based on our continuous review during

AMP7.
The various projects will be managed by our Water

Assets team throughout AMP7 with scope and

programme adjustments being made to meet Riskmitigation andcustomer

current operational and other issues. We will .

monitor performance month by month so that we protection

can respond quickly to emerging signs if we are notyye will deliver our programme in a modular

gettingthe benefits we hag projected. fashion so that the benefits of lower cost assets, for
example valves, can be seen in terms of their effect
on reducing the number of burst mains before

Programme going ahead with the replacement of a main. This

approach wi be used for thavorst- served

Aprioritised programme of workas been ) .
customersn particular

producedlinked to the investments, costs and
associated benefits of thessessment programme, The largest uncertainty regardimgprovements to
16 of which will be completed in AMP6 and a acceptabilityis the level of service benefits in terms
further 17 are planned for completion in AMRXe  of contactsthat will be achieved. A methodology
have created a programme of priority zones, which has been used to calculate the benefitslirting

are currently performing poorly. factoring in whereour performance levels will be at
the end of AMP6However each zone is different
andthere is an inherent risk thahe benefits
achieved may be greater than or less than the
calculated valueThere is also uncertainty related
to the occurrence of burs@nd the impact this
might have on performance.

These programmes of work will be continually
updated following additionatonal studes,
performance and customer datdhis programme
will be optimised early in yeaivke of AMP6based
on this upto-date performance dataThismay lead
to reprioritisation of the interventions undertaken
during the AMP7 periodCurrently we plan to We havedevelopged an Outcome Delivery Incentive
frontload the manganese treatment investment as  (ODIs) for AoWWwhich will provide protection for

it will also help us to reduce the amouait chlorine  our customers in the event that weochot deliver
treatment at our treatment works. our planned outcomes.

Our plan will be to continue with each of the
investment programmes beyond March 2025 with
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8 Assurance

updated annually and externally benchmarked
every five years to make sure that costs remain

Governance current.

Our current AoW investment programme is :
supported by a Zonal Studies Steering Group. The Customer consultation assurance
group meets on anonthly basis ands chaired by ~ Our customers have indicated that investments to
the Managing Director of Water Serviéhishelps  reduce interruptiongo improve the appearance,

to ensure thatthe full focus of the business taste and odour of our water is key and would be
directed at this investment. concerned if poor water acceptability wese

Acceptability of water performance is also targeted "eCUITent problem™*.

in the monthly Water Quality meetings ched by Measures of Success

the Head of Distribution. Ese meetings are

attended bykey stakeholders includirthe Water We are continuing with oumeasure of success
Services Science team and Water Assets team.  (MOS to monitor the'bengfitsthat our AowW
interventionsbringq U K Gustdner Acceptability
MOS Our targetfor improvement to this MOS8ver
AMP7 as a result of our proposed investment is
shown inTable 11

On a daily basisur currentperformance ishared
internally to ensurghat emerging trends and
problem areas are targeted quicklyhere is also
strong awareness of our commitment to improve
our AoW performance following two company
wide stan_ddowns to ensure thafoWissues are Table 11: AoW MOS improvement predicted.
front of mind for all colleagues across our business.

Ourinvestments to improve the acceptability of End of End of
water is also reportedo our Quality and Measure of Success AMP6  Investmen
Environment Committee (QE@) asixmonthly Position  t Position
basis QEC checks the improvement progress 3
against our Strategic Objectives and is provided | Customer Acceptability
with the key risks and mitigation measures. (Drinking Watery The

number of contacts
We will continue to apply these efféve received from
governance systems for our prOpOSGd AMP7 customers in the
investment programmeTheboardwill carry outa calendar year 2.4 2.0
final reviewof this investmenin detail prior to the regarding the
submission othe business plan in September. appearance, taste or

odour of drinking
Cost assurance water per 1,000
We have undertaken hightlevel feasibilitystudyto population served

enable the higHevel scope of work and cost
benefit of the options to be assessed.

Costs of the zonal studiesd network Future assurance

improvements arebased on the costsom AMP6 \ye haye strong governance procedures for the

with a6%improvement on the delived costs planning and delivery of our capital investment
through efficiencies. These diencies are outlined OurBoardwill continue to providehe high level

Ay RXKSG WSTTAOASyseaiont YR J ea/e?ltljgﬁ\/érﬁa%c% to ensure that we deliver

The costs of the manganese improvementse these muchneeded improvements in the interests
created usingour UCD model. The model is of our customers.
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SupportingDocuments
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