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PR19 Leakage Strategy’

Exeaitive summary

Driver for investment

Dwr Cymru
Welsh Water

QOur customers exped highlevel ofreliability in relation to their supply of watewWe know from our
customer research that leakage is an emotive topic with views divided bettiese customers who
recognise the significant financial aspects associated with finding and repairing leaking pipes and those who
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Our challenge over the next AMPsasrealise catomer and stakeholder expectations and ensweare
able to provide a resilient water supply systen@ducing leakage and the associated levekafer to be
treated. This in turn, will reduce our operating costs as a result of needing toestreat and distributeless

water.

The investment

We propose to investEL.Omillion during AMP7 taneetthe sustainable ecomuic level of leakage (SELL)
This is guivalent to a reduction of 2MI/d from our end of AMP6 forecast leakage ratel69 Ml/d to a
value of 143Ml/d by the end of the AMP7 periodhe SELL assessment should be seen as a range, due to

the level of uncertainty in the analysis.

Our analysis shows that the economic level of leakage lies 15% to 20% below the leveltavadiiave by

the end of AMP6. We consider that a 15% reduction over the course of AMP 7aigftagpriate levelve

should aim for due to the need to make significant changes to working methods and technology. We will
use AMP7 to improve confidence in arost¢ benefit analyses with a view to making further reductions in
future. Our plan will include a greater focus than ever before on customer side losses tackling leaking pipes

and appliances within households through our Project Cartref programme.

A sumrmary of aur plannedprogrammefor delivery inAMP7by the main investment types shownin

Tablel belowwith the associatednvestment required

Total bylnvestment
AMP7LeakageProgramme Area

Upstream Losses £1.53m
Distribution Losses £60.96m
Customer side Losses £3.66m
Lead SupplirReplacement £4.86m*
Total programme (preefficiency) £71.0m
Total programme (posefficiency) £70.3m

Tablel: Summary of proposed leakage investmét AMP7

* A further £10m investment for replacement of lead supply pipaésdleided within our Water Quality

investment case which will also contribute to reduction of leakage levels
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Delivering for our customers
This work will meet the following of our customer promises:
e Clean, safe water for alReduce the amount aflean water wasted and improve stability of me
pressures across our networks

o Put things right when they go wrongReduce the number and repair times for burst mains an
leaks by improving our monitoring and operational practice, through SMART network

@ A better future for all our communitiesReducing wasted resource to make sure expensive
treated water is not wasted and that pressures in the network are maintained

Delivering for the future

In Welsh Water 2050, we identified future trends. Thguirement for this investment is driven by the
following trends:

Climate changeMore extreme temperatures will increase the likelihood of burst pipes in the
future.

Changes in customer expectation€hanging customer and societal expectations negyire us
to ensure that all customers have a minimum universal service standard.

Changes to the structure of the economBy protecting our treated water pipelines we can
reduce the amount of that we have to treat

op >

Delivering our StrategiceRponses

In Welsh Water 205Q@ye set out to deliver 18 Strategi@fponses. This investment will contribute to the
following:

Protecting our critical water supply asset®rovide greater reliability to water supply systems

Addressing our worst served customengdndertaking interventions to enable minimum servic
standards to be delivered to all customers.

Enough water for allMaking sure that as much of the water that enters our pipelines reach
2dzi Odza G 2YSNRa Gl L&

@ Towards a lead free Walefkeplacing leaking service pipes that are made from lead to prot
the health of our customers

Smart Water Systems managementMaking the most of the latest leakage detection
technology to manage our networks and identéakage sooner
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Achieving our measures of success

For PR19, we will measure our performance based on measures of success (MoS). This investment
contribute to achieving the following MoS:

Measure of Success End of AMP6 Position End of AMP Position

Leakage in mega litres péay (Ml/d) 169 143

Three year rolling average 171 148.2
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1 Delivering our customer outcomes

Need for investment available technicajuidance, industry best practice,
and PR14 regulatory guidance, and there were
Welsh Government expects companies to forecast jndications that the methodology was at the
a reduction in leakage over the planning period andg §| R A y3 SR3IS 2F !'Y 21 GSNJI /;

Ofwat havealso sen expectation that water assessment approaches summary of technical
companies wilsignificantlyleakageof the order of  guidance documents that underpinned the SELL
15% during the AMP7 period assessment at PR14 is provided\ppendix land

Reducing leakage will redutiee volume of water @ISO subsequent technical guidance that has
that we need to treataind our operating costs as a  informed development of the draft SELL
result of needing to storgreat and distributeless ~ assessment during 2017

water.

Our current strategy is based upon achieving what Views of our customers and

AAd 1y26Y AY G(GKS 61 GSNI ASRERGNES 1 & + wadadrAiylot s
economic level ofleakage 0 { 9 [ [ 0 @ ¢ KQR paVeJuhddrdiiPextdnlive consultation with

based on the principle that the cost of reducing customers though ourPR19 preparation

leakage rises significantly as the level of leakage programme, including ouwelsh Water 2050

reduces and that there comes a point at which the strategy consultation held in the summer of 2017,

production of water is cheaper than the additional which engaged with 19,980 of our customers
effort and cost needed to uce leakage further. In ’ '

other words, it becomes much more costly to our  During our consultation for Welsh Water 2050,
customers to go biew the sustainable economic  Providing enougtwater for all wasamongst the

leakage level. most important aspects of our future plans,
followed by providing reliability of supply and water
Regulatory Requirements quality** Customers have stressed that they want

stable water quality and reliability of supply,
There is a regulatory requirement for every water including resilience to extreme events.
company to provide an assessment of its We discusseteakage with our customers in our
sustainable economic level of leakage (SHIHLS is ) 9
NEljdZANBR (2 AyTF2NX O2 YLi\ﬁs}?aicgrg'?i'”gth-”l?gvﬁber\'ﬁ‘?%“?edszl\m &4
Management Plans (WRMP) as part of the busines ahagement Fflan_. Itis a highly emo_t|ve T[O-pIC wit
planning process and has hitherto been used to customers seeing it as wasteful and inefficient. The

provide leakage targets for operational leakage |mpact_on the environment of over abstraction is
management. also raised. However, mostistomers understand

the concept that there is an economic level of
We have prepared an initial SELL assessment for |eakage.

the draft WRMP19 and this Business Plan. Howevejlf_
recent regulatory guidance includes both changes
in leakage reporting procedures and a challenge fo
water companies to aim for more ambitious
reductions in lakage.

he performance targets research gave a similar
jesponse, with a comment that something must be
done to protect this precious natural resource. The
investment options voting was fiierent between

the different groups, highlighting the polarisation of
The approach used in 2017 to generate our initial views on this emotive topic.

SELL assessment for the draft WRMP19 is
consistent with the methodology developed and
utilised at PR14. The regulatory review of our
approach at PR14 found it to be compliant with

Overall 53% of respondents voted for no change in
the current performance on leakage and 31% voted
for the largest reduction we showed them, which
was aboutt%. The research took place before

1 WW2050 Qualitative DebrieR017 engaging with 108 customers 2 Summer Consultation, Welsh Water 2050,2017
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Ofwat had published their draft PR19 methodology

a2 S RARYQG RA&AOdzaa GKS 2LWGA2Yy 2F |

with customers.

Benefit for our customers

Reliability of supply

Our proposals are expected to improve the
reliability ofour water supply to customer8y
reducing leakage we will ensure there is more
water in the system to manage water availability in
times of peak demand.

Environmental

By reducing leakage we will be able to reduce the
volume of water abstracted from riverand hence
reduce the environmental impacts of our water

supply.

Wider benefits for Customers

We have reviewed the data we hold on customer
supply pipe leakage repairs and have concluded
that some of the transition to a lower leakage level
can be achievedconomically by replacing a
proportion of supply pipes rather than repairing
them. By focussing on lead supply @pe gain an
additional benefitin terms of the quality of water
customers are receiving

Similarly the tools wewill put in place tanonitor
and reduce leakage will support early warning of
burst mains and therefore give us greater
opportunity to reduce interruptions to supply

Dwr Cymru
Welsh Water

M itz

NB RdzO U A 2
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2 Investing for now and in the loAgrm

Future challenges volumes of traffic where pipelines cross roads, dual
o carriageways and motorways are all contributing to
Our Welsh Water 2050 stiegy identifies the increased likelihod of mains failure antbss of

significant trends over the next 30 years and how \yater through leaks
these will impact on us and our customers. The

out below.

Ofwat proposed in its second consultation a new
Climate change approach to leakage targesetting which comprises
significant challenges to the water industry in
We expect climate change to have an influence on England and Wales &ncourage more stretching

our distribution network. There will be increases in performance commitments for |eakage reduction:
peak demands as well as larger variability of ground

movement after freezing and dry weather periods ¢ [2Y LI YA S_é akKz2 de. R asu auNbi
This will result in increased numbers of pipeline ~ Performance commitment levels to:

failures, resulting in low pressure and interruptions 1 Achieve forecast upper quartile performance

to supply fo our customers. The recent cold (inrelationto leakage per property per day and
weather event in March 2018 is an example of the leakage per knof main per day) wheréhis is
impact of climate on our network and the knock on not being achieved or justify why this is not
effect to our customers. appropriate;

Protecting essential infrastructure T Achieve ambitious leakage reductions.
Companies will need to achieve the following

Industrialisation and urbanisation in parts of our minimum reductions or justify why not:

region ledto the rapid construction of water supply

infrastructure in the late 19th and early 20th - atleasta 15% reduction (one percentage

century. A growing number of physical assets point more than largest reduction

constructed during this period are expected to commitment at PR14); and

reach or exceed their design life within the next 30 - largest actual percentage reduction

years achieved by a company since PR14;

Our ageing on water mains for example are T dustify their performance commitments relative
increasingly at risk of failure. As well as their age i2 GKS YAYAYdzy 3808t 27F f

and condition, climate change and increasing
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Total Leakage Profile Options
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Figurel Predicted Leakage profiles for various scenarios

Using existing techniques and technology we about half of this reduction being down to reduced
consider that we are operating close to the leakage

SV?I(I)pg&'ifée;i:;ﬁ:ﬁgg?:gi? g;%?g:ﬁ i%hgrr:jgeis Since its peak of 4141/D in 199697, leakage has

to realise future leakage targets and further been regluced by some 243/D to the_currert

leakage reduction over the next AMP period year estlmated out turn of 17MVD'. Since the
introduction of mandatory targets in 19989

Making a step change in leakage reduction will takdeakage has been reduced by 58%.
us below previously achieved levels and therefore
there will inevtably be some uncertainty in the
forecast costs and choice of techniques.

The following figure charts the long term
performance in leakage managent that has
contributed to the reduction in demand he rate of
Given the results of pilot projects and information leakage reduction has slowed over the past 10 to
gained from other companies we consider thata 15 years despite the continued level of activity of
15% reduction in leakage is achievable over the  active leakage control and pressure management.

course of AMPY. We do not consider that increasing tlevel of

expenditure on current activities will lead to the
reduction in leakage that is targeted. New

Planning for tle future approaches are required to meet the forward
Over the last 25 years the volume of water we ~ challengeA summary of current initiatives to
supply to our customers has reduced from an explore and investigate new approaches is provided

average of eca 1040 Ml/dto circa 80aMlI/d, with in Appendix2.
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Historic Distribution Input and Leakage
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Figure2 Historic Distribution Input antleakage
Longterm planning

This programme links with our Water Resources
AMPG Progress Management Plan (WRMP) and our leegm
We have developed and started implementation of strategy to improve the _reliability Of drinking water
a long term strategy to guide our improvemeiits supply systems_, p_rotectlng our critical Water_supply
this area During AMP6 we have undertaken a assets and achieving acceptable water quality for
number of projects aimed at improving the water our customes.
balance and our understanding of the current The overall principle will remain in that leakage
leakage positionDespite some challenging weather reductions will still be targeted based on an
conditions we have managed to meet our leakage economic assessment, reductions only being made
targets through tiis AMP. in areas where it is cost effective to do so, and

We have embarked on a project to coordinate using techniques thaF have bgen subjectto a
water efficiency, and customer side leakage thorough cost, benefit analysis.

operations on an area by area basis. This project, Long term goals are based around our Water 2050
known as Cartref (the Welsh word for home) is in  ambition of 10% total leakage. This is taken to be

progress at presenfocussed on somdistrict 10% of the total amount of water we currently put
meter areas[PMAS9 in Swansea. The aim is to into supply, our current Distribution input (DI)
continually review the methods and outputs to (rather than forecast future levelsind would take

develop a cost effective BAU (business as usual) us down to a leakage level of 80 Ml/d.
process to be applied across the region.
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3 Options Lead pipe replacement
With our intention of adding greater focus to
Background reducing customer side leakage, we have

considered options that provide additional benefit

_ _ ~_ to customers and whictvork towardsthe strategic
1 Upstream (trunk mains and service reservoirs), objectives in our 2050 vision.

9 Local distribution systems (mains and

Total reported leakage has 3 components;

S _ e We have reviewed the data we hold on customer
communication pipes in district meter areas supply pipe leakage repairs and hancluded
(DMAS,) and A o _that some of the transition to a lower leakage level

T Wza 4 2YSNRQ dzy RSNHNE dzy Randhdzchidved ecodbrhially 8y replacing a

proportion of supply pipes rather than repairing

Position at the end of AMP6 MI/d ‘ them. We have a water quality objective to realise
pemmmmm———— o 4t SR T NS S leadisup@ypipe NB LI | O

Ulpsilieeii [Lessze = Through appropriate targeting in locations with
Local Distribution Losses 103 known high nightime flows we will gain a leakage
Customer Supply Pipe Losses | 33 as well as a water qualityenefit

Total ReportedLeakage 169 We have estimated an average saving of 70 I/hr
Internal Plumbing Lossh{s is 31 from each replacement. This value is relatively low
part of onsumption and not in comparison to oucurrent average repair,

leakage) because it is based on replacing pipes where it has

not been possible to locate the leak either because
it is not making sufficient noise or because it has
not been possible to locate it by other means (such
as Ferret).

Historically the focs has been on practive "find
andfix" activity in the distribution systepas this

was seen as the biggest component contributing to
the high volumes of leakage prese@ur
investigations during AMP6 have identified that the
level of leakage beyond the customer boundary

box, comprising external underground supply pipe nghlevel options appralsal

leakage [part of the leakage target) and internal In order toasses intervention options to reduce
plumbing loss (part of the water efficiency target) islevels of leakage we have undertaken an
far higher than previously recognised optioneering exercise to identify our preferred

approach Our focus for optioneeringonsidered
the optimal pace of investment, accounting for
deliverability constraints. The following options
were considered;

If we continue to focus on local distribution system
leakage (mains and communication pipes) we
would have to achieve @@mponent reduction of
about 27% in order to reduce total leakage by 15%
We consider that to be unachievable, and therefore] Option 1. Do nothing;
we must alter our approach and also make
reductions in upstream leakage and customer side
leakage

1 Option 2 Maintaincurrent trend in line with
SELL targets, approx. 3% (5 Ml/d) reduction

The customer side leakage istrevenly spreadour 1 OPtion 3 Improveleakage reduction to 15%
findings suggest that only about 5% of properties in (25 Mird)

Wales have some form of continuous flow which'is §  Option 4: Improve leakage reduction to 20%
worth tackling to impact overall leakage and water (34 MlI/d), and

consumption
P 1 Option 5: Improve leakage reduction to 25%

(42 MI/d)

Further detail on these options is provided below
whilst supporting cost curves and background
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analysis isncluded inAppendix 3 Option 5¢ Enhance performance tprovide 25%
leakage reduction>£90m This option is not
economically viable and has not been investigated

Option 1- Do nothing do nothing in AMP7 and further.

defer any interventions until AMP8 or later
Without intervention leakage levels would rise backln addition to the above, for all Options, we have

to previous levels requiring an increase in identified £4.8m of investment to replace lead
operational cost and deployable outputssuch supply pipeswhich is directly attributhle to
this option has not been progressed further leakage reductionThis will be delivered alongside a

separate £10m water quality investment to replace
lead supply pipes where leakage reduction will be a
secondary benefitThis interventiorin total will
achieve a 5% (8.5 Ml/d) reduction in legka

Option 2- Maintain the current level of service:
We estimate this would require £56.2m capital
investment This approach would align with

customer feedback where 53% of respondents

voted for no change ithe current performance on
leakage. Assessment

Option 3¢ Enhance performance to provide 15% Reducing leakage by either 15% or 20% can be
leakage reductionWe have investigated three sub shown to be economicalfystifiable

options in varying theeduction of the identified However, we consider that aiming for a 20%
componentelementsas follows This investment reduction over the course of one AMP is g@at
will achieve a 10% (16Ml/d) reduction in leakage  atechnical / operational challenge, particularly
1 Option 3a £66.7m s based on a mix of trunk when we have to introduce new technology and

mains and distribution leakage reductions but NéWw processes, and there is a degree of uncertainty
with a larger focus on the distribution side and around the costs and benefits based on our pilot

no additional investmet in reducing customer ~ Studies.

supply pipe losses Our selected strategy is to aim for a 15% reduction
1 Option 3kx £67.5mbased on a mix of trunk in total leakage by the end of AMP7 and then

mains and customer/private side leakage review costs and benefits with a view to making

reductions but with a larger focus on the further reductions towards our 2050 vision.

customer sideThis option has a risk with a
greater reliance on new technology and
approaches being affective.

9 Option 3c £66.1m splits all of thkeeakage
components equally; upstream losses, private
leakage and distribution leakagghis option
reduces our risk in targeting more than one
componentwhilst allowing new technologies to
be explored

The preferred option is Option 3ayhich is a
balanced approach, in which we have forecast a
10% reduction in each ofi¢ three components of
total leakage and a 5%duction in overall levels
from the replacement of lead supply pip&here is
some uncertainty around the results of the
modelling, and because we are basing our
estimates on limited pilots, we consider thdsbe

the most appropriate option, which spreads the
Option 4¢ Enhance performance to provide 20%  risk. In practice, as we learn more about the costs
leakage eduction:£71.9m This is the maximum  and savings derived from the work to reduce each
possibleeconomically viable option, with a positive component, and as technology and understanding
NPV This option relies on the early adoption of improves, the balance of work between the

new technology and realisirits potential with a components mg change

high level of effectiveness
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PR19 Leakage Strategy

4  Preferred option

Option 3c splits all of the leakage components The cost differences between distribution and

equally; upstream losses, private leakage and private side leakage are fairly mindtroject Cartref
distribution leakageThis option reduces ouisk in  will help us to better understand these differences
targeting more than one component whilst as well as the natural rate of rise element that
allowing new technologies to be explored could be attributed to each.his uncertainty gives

further backingo selecting an option that provides

Selecting Option 3c leadio a slight increase in : .
gop g an adaptive option at least cost.

total costs due to the additional work thawvill be
carried out on customer side leakage and upstreamSelecting this option also allows us to maintair

losses. Tlsi option however, reduces the risk of customer engagement, allowing for improved
delivering all of the leakage savings through customer relations while, ensuring we are doing
distribution leakage. In practice, the balance what is right for our customers.

between the percentage savings on the three
elements of the network may change as processes
and costs become better known dechnology
improves.

The selected solution is summarised in the table below.

AMP6 Propose
outturn Capex (PR19)

(MI/d reductlon)

Upstream Losses 32 6 £1 53m

Distribution Losses 103.0 £60.96m 10.3
Customer side Losses 334 £3.66m 3.4
Lead Supply Replacement n/a £4.86nt 8.5
Total 169 £71m 25.5

Table2 Proposed leakage investment breakdown by component

* A further £10m investment for replacement of lead supply pipes is included within our Water Quality
investment case which will also contribute to reduction of leakage levels

We have also commenced a programme of
Upstream Losses monitoring service reservoirs for overflows and

Building on our work to estimate the level of real  0Sses through the structure and «site pipework.

t2zaa Ay 12ySa YR alAft SGuEpilobshavé shown taedidipddsiblieYto locatel 4 2 NJ
we have identified sections where there appears t0 |egks in this wayas well as unaccounted for

be leakage to find. Utilising new technology such agonsumption. The forecast saving of 3.3 Ml/d over

trunk main leak noise Correlators, Sa.te”iteSOdES, the AMP is based on our experience to date from

mobile survey systems and fixed monitoring our trunk mains teanqwhich was established in
systems we will put greater emphasis into locating 2015.

leaks, and we will increase staff resources
accordinglyAs part of our customer minutes lost
programme we will be installing additional
monitors on trunk nains, which will support in
identifying leaks.

The configuration of our trunk main network make
isolating some sections afain difficultin order to
effect repairs. We are plannirig developenabling
measures for repairs alongside our increased
detection focus
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Distribution Losses Customer Side Losses

We propose to improve the efficiency of our A keyelementof our AMP7 leakage plan is to
leakage detection activity in DMAs in order tedr  increase focus on customer side losses, both

up staff to focus on upstrearmd customer side external underground supply pipe losses to meet

leakage. A key part of our strategy is to utilise fixedour leakage target, and internal plumbing losses
monitoring systems in areas with hightural rate through our wder efficiency programme.

of rise NRR, including acoustic logging, but also
other emerging technologies. We will pilot thse

of digital twins. We also propose to systemise leak
detection surveys by using new haheld devices
that make use of noise and vibration analysis
algorithms rather than relying on the human ear

Our pilots have shown that the level of leakage
beyond the customer boundary box may be higher
than previously reported. Our Cartref project will
determine the costs and practicality of identifying
those properties with leaks, @then engaging with
the customer tamakethe repairs. Detection will be
These systems will include facilities to performanceaided by the use of new technology such as Stop
manage our detection staff by providing data on  Watch, and repairs by the usd new no dig

activities undertaken on site. techniques such as Aquapea.

We are introducing a new leakage management  The forecast savings of 3.4 Ml/d are based on the
system, Waternet, which will include new ALC results fromour pilot projects in 20 of ouper
targeting procedures, and provide information to  capita consumptionRCCQareas, and the Cartref
better understand the balance betweeralkage project, using a projected cost curve for detection
and customer consumption. and repair.
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5 Cost efficiencynd innovation

To meet ourelivery target we are proposing to Regulations and Water Efficiency. We will look to
adopt innovative processes utilising new improve water efficiency as part of the initiative to
technology to reduce leakage on all components ofeducate and save water for the customer with
the water distribution network. We recognise that medium to long term benefits. This has the

to achieve a 15% reduction in leakage requires newpotential of reaching vulnerable customers
approaches. proactively.

Permarent monitoring of local

Opportunities f@ Innovation distribution networks

Project Cartref In terms of the distribution network, our future
_ _ _ strategy will involve a greater degree of permanent
We are planning to establish a private leakage monitoring of the network using emerging

repair strategy, in which supporting policies will  technologies. We will invest in equipment and
allow for work to be undertaken on the private side systems to improve th& T T A OA Sy 0& 2 7
for all domestic properties regardless of the operations by better localisation of leaks in order to
ownership status andur Privae Leakage policy  reduce the level of human resource employed on
has been amended to incorporate this. this activity. The approachill allow resources to

We have been working collaboratively with Invenio Pe freed up to tackle leakage on trunk mains and
Systems over the past 18 montls®, thatwe now beyond the customer bandary.

have the capability to monitor customer usage and The permanent monitoring will be targeted

customer side leakage without installing a physical towards those DMAs that have a high rate of rise of
water meter. This work, and collaborative studies  |eakage.

with other UK Water companies has thgpport of

Water UK and OFWAT aal$o allows for a more Systemising leak detection

structured approach to proactively identifying

customers with private leaks or continual usage. We propose to introduce new working methods

Throuahenaaging with our CUSIOMETS We Dropose utilising new technology to systemise the routine
ghengaging brop ALC processes for detamji leaks on mains and

an enhanced customer service offering which takes o . : )
communication pipes. We are working with

into account Leakage, Water Regulations and : . o . .
- ’ men I l'inn lutions.
Water Efficiency. equipment suppliers to trial innovative solutions

The project will also have links with, and open Leakage estimation and targeting
opportunities with other corporate strategies such

asMetering, Social Tariffs and Stop the Block. We are introducing a new leakage management

_ _ _ _ system in conjunction with projects aimed at
US|'ng data from the pllo_t studies outllneq we compliance with newVater UK guidance on
estimate a potential saving of ¢.17 Mi/d in leakage estimation. We will take the opportunity to
customer side leakage could be achieved review area specific consumption allowances and
economically i.etwo thirds of the 15% reduction seasonal variations in order to provide more
target However, until we havendertaken accurate leakage estimates for each DMA. We have

sufficient work to confirm the costs and savings of ntroduced a new method of targeting DMA®
the approach we plan a more conservative target - AL C survey using a measure called EVI (economic

for AMP?7. volume index), which will provide a link between
In undertaking this work on customer side leakage, OUr operations procedures and our SELL analysis.
we will review whether there are synergies We anticipate that this will lead to efficiencies.

available to other functions, namely Wate
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Trunk mains monitoring and surveys research and the implications for our future

We propose to builen the work undertaken in the
pilot projects to provide a greater focus on trunk
mains leakage. This will involve the use of
permanent monitoring and mobile survey
equipment to locate hidden leaks.

Leakage Repairs

Through our new R&M alliance contraab fte
awarded in 2018) we propose to introduce
innovative ways of undertaking leakage repairs to
provide cost efficiencies and to reduce the time
between detection and repair. We are also trialling
the Aquapea system for supply pipe repairs; a-non
invasivetechnology which avoids the need for
excavation.

Aerial systems

We will build on pilot projects using drone and
satellite technology to identify and locate high
volume leaks in remote areas in a reduced
timescale.

Smart metering

We will continue to trialhe deployment of digital
smart meters in our deficit or marginal water
resource zones and continue to collaborate with
CCWater and Welsh Government on metering

metering policy.
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6 Value for money and affordability

Impact on customer bills Total Cost Uncertainty

(Exc Lead Replacement)

£76
£66
Low

Current High

We understand the impaance 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
sustained long term improvement

Total Cost (Million £'s)

Value for money

We recognise the need to demonstrate value for o
money in everything that we do. In arriving at the Figure3 Cost for delivering the 15% leakage target

proposed investment, we have closely considered and associated uncertaintfthis figure

the costs and benefits of different approaches to does not include £4.8m for lead pipe

make sure that the investment represeritsg replacements)

term value to our customers CKS G/ dNNByGé OFt dzS Aa GKF

(excluding the sum for supply pipe replacement

¢CKS dal A3Ke O02ad Aa G2 F OKA
A degree of risk and uncertainty has been discusseteduction in leakageyut with activities being 10%

with regards to data and effects on planning fSaa STFTAOASYG® ¢KS da[26¢ |
results However, a greater uncertainty, will come being 10% more efficient than this assumed, when

from operating at levels of leakadar below those  we have already build efficiency savings into the

achieved previously and how technologies like G/ dZNNBy ¢ SadAyYlFiSo

permanent network monitoring and pilot projects
such as Cartref will help to better understand
leakage, improve data and help drive further
productivity changes.

Full sensitivity analysis hasken place within the Managing uncertainty andxternal

SELL assessment where a range of values and factors

techniques have been considered for the future

delivery of AMP6 targets. The most economic The method for evaluating leakage targets depends
approach has been derived through adherence to on a number of key input parameters, variations in
the planning guidance for identifying the least cost the values of whiclwill give rise to different costs
technically feasible plan and intervention methods. Uncertainty in input
parameters may arise either because estimation of
the parameter necessitates the use of one or more
assumptions, or because the value of the
parameter may be expected to vapyer time with
changes in operational, environmental, or other
external circumstances.

Uncertainties and Risk Management

As well as the uncertainty around the cost
efficiencies, there are uncertainties resulting from
external factors such as weather and market rates.

The graph below shows the potential uncertainty
around theprogrammeof leakageaeductionand
their potential impact to the total cost of delivery.

During the assessment exercise for PR19, a series of
sensitivity tests will be undertaken in order to
examine the impact on delivery through variation in
key input paameters.

1 Marginal cost of water

1 Background leakage
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1 Natural rate of rise in leakage (climate
change)
1 Cost Curves (efficiency improvements and

alternative methods)

1 Exclusion of leakage and leakagéated
externalities

The sensitivity tests wilbke account of the results
from ongoing dot projects and data reviews.

Interaction with other investment
cases

As previous mentioned, within oWater Quality
investment casgas part of our commitment to a
Lead free Wales, we have also allocated
approximately £15m investment (£4.8m Lead Pipe
replacements; £10m targeted supply pipe
replacements)

In line with our focus on customer side leakage, we
anticipate that this investnm@ will also providea
benefit to the reported levels of leakage
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7 Delivery

Procurement

The various projects will be managed by our Water
Assets team throughout AMP7 with scope and
programme adjustments being made to meet
current operational and other issues. We will
monitor performance month by month so that we
can respond quickly to emerging signs if we are not
getting the benefits we have projected.

Programme

A programme of workvill be developed following
completion ofthe analysis being carried out by RPS
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8 Assurance

further detailed feasibility will be required to define
G the final scope ath cost of each project. We have
overnance utilised our unit cost database to provide cost

Our current investment programme has been estimates of the schemes we have identified.

agreed with the Managing Director for Water

{ SNBAOSE YR I LWINPOSR 68 (GKS 5ANJ/ &@YNHz 9ESOdziA @S
This helps to ensure that the full focus of the Measures of Success

business is directed at this investment. L .
We are continuing with oumeasure of success

Performance is also targeted the monthly Water  (MOS to monitor the benefitsthat our Leakage
Quality meetings chaired by the Head of investment Our targetfor improvement to this
Distribution. These meetings are attended by key MOSover AMP7 as a result of our proposed
stakeholders including the Water Services Science investment isshown inthe table below

team and Water Assets team.

On a daily basis our current performance is shared

. . End of End of
internally to ensire that emerging trends and Measure of Success AMP6 AMP7
problem areas are targeted quickly. There is also Rasition | Rasition

strong awareness of our commitment to improve | Leakagen mega litres = 169 143
our CML performance following the recent cold per day (Mi/d)

weather events and regular updates during our Three year rolling 171 148.2
companywide monthly team brief. average

We wil continue to apply these effective Table3 Leakage MOS improvement

governance systems for our proposed AMP7
investment programme. The board will carry out a
final review of this investment in detail prior to the [t yre assurance

submission of the business plan in September.
We have strong governance procedures for the

planning and delivery of our capital investment
Cost assurance OurBoardwill continue to providehe high level
overviewand governance to ensure that we deliver
We have underkenhighlevel feasibility studies  these muchneeded improvements in the interests
for three service reservoirand larger pipeline of our customers.
schemes to enable the highvel scope of work and
cost of the options to be assessed. However,
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Appendix 1 7 PR14 and PR19 SELL Assessment Guidance

Table 4 providea list of technical guidance documents that underpinned the SELL assessment at PR14 and
also subsequent technical guidance that has informed development of the draft SELL assessment during
2017.

Reference | Document Title Publication reference Year ¢ .
No. publication

Guidance at PR14
1 Future approaches to leakage target settiing Defra, Ofwat and the 2002
water companies in England akdales Environment Agency
2 The economics of balancing supply and demand | Environment Agency and 2002
(Guidelines) UKWIR
Natural rates of rise in leakage UKWIR 05/WM/08/33 2005
Leakage in trunk mains and service reservoirs UKWIR 08/WM/08/38 2008
Providing best practice guidance on the inclusion, Ofwat 2008
externalities in the ELL calculation
Factorsaffecting NRR UKWIR 09/WM/08/40 2009
Best practice for the derivation of cost curves in E UKWIR 11/WM/08/46 2011
analysis
Managing Leakage 2011 UKWIR 10/WM/08/42 2011
BAG user guide and worked example Environment Agency 2011
10 Factorsaffecting Background leakage UKWIR 2012
11 Water Resources Planning Guidelines Environment Agency June 2012
12 Review of the calculation of sustainable economi¢ EnvironmentAgency, Ofwat | October
level of leakage and its integration with water and Defra (SMC) 2012
resource management planning
Additional guidance available for draft SELL assessment during 2017
13 Leakage upstream of District Meters UKWIR 15/WM/08/55 Feb 2015
14 Economics of Supply Pipe Leakage UKWIR 15/WM/08/56 May 2015
15 Factors Affecting Minimum Achieved Leakage UKWIR 16/WM/08/58 May 2016
16 Final Water Resources Planning Guideline Environment Agency and May 2016
Natural Resources Wales
17 Assessing the impact of burdtiven mains renewal| UKWIR In press
on leakage control effort

Table4: Technical guidance documents supporting 2017 draft SELL assessment

Technical and data quality refinements since PR14

Key methodology and/or data quality refinements included in the draft WRMP19s8HBiission are as
follows:

Industry benchmarked background leakage assessment

Background leakage levels at PR14 were derived from direct application of the Minimum Achievable
Leakage ( MAbL) function, whereas background leakage levels for the draft WSEE18ubmission are
defined by calibrating the equation for Minimum Achieved Leakage (MAL) to percentile values derived from
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a nationally representative UKWIR dataset (Table 1, reference 15). The coefficients consistent with the 35
MAL percentile calibtad most closely with the background leakage values calculated at PR14 and for
consistency these coefficients were applied in the draft WRMP19 SELL analysis.

Improved quality of Active Leakage Control cost relationships

Improvements in data collection presses since PR14 have enabled greater accuracy in and allocation of
DMArlevel cost data: this has eliminated the need to smooth Blsi&l costs by DMAevel property

numbers. In addition, a closer alignment of working practices by outsourced dmalige A C resources

has enabled the inclusion of both sets of cost data in the-coste estimation (rather than just outsourced
resources being included, as was the case at PR14).

Improved pressure management data quality

There are a significant number of Psase Management Areas (PMAS) across the region which are
currently monitored and maintaineith-house. PMA data contained within oBRV Database has recently
undergone a detailed review, leading to significant data quality improvements which are refiectexte
robust estimates of pressure management esavings relationships within the RPS economic appraisal
model SALT (Strategic Analysis of Leakage Targets).

Improved reliability of marginal cost of water assessment

At PR14, zontevel costs were allmated to specific assets within the zone using a variety of apportioning
methods. For the draft WRMP19 SELL analysis, improvements in data collection processes and the
establishment of specific asskivel cost centres enabled all costs, including sluddjeation and disposal,
to be directly linked to their associated asset.

Method for allocating TM leakage volumes to specific pipe sections

The method for deriving zonal cost relationships for trunk mains (TM) leak repair and renewal has been
modified andrefined: for PR14 leakage volumes were allocated to pipe sections of different material types
using a higHevel predictive model. For the draft WRMP19 SELL assessmerdezeh&M leakage

volumes were apportioned to different pipe sections using eroglirévidence on the incidence and size of
leaks identified during extensive TM leak detection surveys undertakeis yring AMP6. This approach
gave rise to fewer numbers of leak hotspot TM sections, and resulted in an increase in predicted leakage
savirgs for specific TM leakage schemes.

Breadth of deficit zone leakage schemes for least cost planning

At PR14, deficizone leakage reduction policy options presented to the Water Resources team for
consideration within the least cost planning exercise cdsgat the following:

9 Additional ALC (based on the current policy)

1 Pressure management

1 Asset renewal distribution network
9 Trunk mains detection and repair
)l

Trunk mains renewal
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Since the PR14 SELL analysis, policy trialling in pilot areasauttdreahas generated sufficient specific
data with which to robustly model costs and leakage savings for the following additional three-tisfieit
policy options:

T BfKFYyOSR ' [/ o606F&aSR 2y WLRfAO& YAYAYdzYyQ GSIY 62N
1 Enhanced ALC (based on installation of perm@rerrelating noise loggers)

1 Qustomer smart metering

Improved understanding of leakage components

Since PR14 we have also undertaken a number of projects to better understand the true level of leakage
and where in the network it is occurring. Theselude:

Stopwatch surveys of district meter areas and consumption monitor areas
Smart metering pilot projects

Fast logging of consumption monitor areas

Review of night consumption and PCC

Data analysis to estimate zonal balances on the trunk mainsmyste
Review of meter under registration

Review of norhousehold use

Review of seasonal use profiles

=A =4 =4 =4 =4 -4 -4 -4 -4

Meter verification

Water 2020 and Guiding Principles for Water Resources Planning

In April 2016 the English and Welsh Governments set out a series of guiticigles for water resources
planning. At the same time, Ofwat set out its decisions on the future regulatory framework for the water
and wastewater industry in England and Walés both cases, resilience and sustainability were
emphasised as key prities, driven by customeled benefits assessment and casinimising innovation.

In relation to leakage reduction, the guiding principles particularly called on the need for WRMPs to
demonstrate how water companies will innovate and develop expertipeanenting, identifying and
repairing leakage more effectively.

LY b2@SYOSNI HamcI (GKS 9y @ANRYYSy(d ! 3Syoe o9y3Ifl yR
indicating its expectation that water companies should innovate to reduce leakage bey®edrient
level$. Our alignment with the WRMP19 guiding principles are indicated in Table 2.

Guiding principle ‘ Ouralignment

8 The Welsh Government Guiding Principles for Developing Water Resources Management Plans 202016
4Water 2020: Ouragulatory approach for water and wastewater services in England and Mé&e2016
5 Leakage in WRMP19. Environment Agency, November 2016
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The downward trend for leakage The downward trend in leakage is sustained over thy@a&r WRMP
should continue throughout the period to the short run target. Subsequent leakage reductions in defic
planning period. If a water company i{ zones may be selected in the least cost plan as optimal over the
unable to reduce leakage further remainder of the 36year planning period.

during the planning period, it must | The optimaity of ongoing leakage reductions are reappraised at each
clearly justify its position and set out | successive AMP/WRMP on the basis of updated leakeanagement
the reasons why this cannot be cost information. We haveonsistently sustained ongoing reductions in
achieved its short run leakage targets over the past four WRMP periods.

All companies should take action to | Fully aligned
ensure total leakage (Ml/d) does not
rise at any point in the planning
period. If a water company cannot
achieve this, it should provide the
reasons for this and what it will do to
reverse the trend

Water companies must fully consider| Options considered include

and appraise leakage management a additional ALC (based on the current policy)

an option to bal_ance supply _and pressure management

SN El B EHTEr @ EEs, asset renewal distribution neéwork

trunk mains detection and repair

trunk mains renewal

SYKFyOSR !'[/ o00lFlaSR 2y WLt AOe
enhanced ALC (based on installation of permanent correlating noise
loggers)

customer smart metering

The robustness of developed leakagest relationships for all policies
were validated and verified across the relevant parts of the Business.

Further options are being considered for the final WRMP

All companies should compare their | In process. Water companies are currently in the process of respondi
planned leakage fecast with other the most recent regulatory gdance and expectations regarding greate
water companies and with suppliers il innovation and ambition with respect to leakage targetting.

other similar countries, to Meaningful comparisons should become possible over the next few
demonstrate that its leakage forecast| months.

is appropriate and ambitious

Challenging leakage objectives shoul In processWe are currently considering a range of potentially innovati
0S AYTFT2NX¥SR o0& Od approaches to reducing leakage that are affordable, in terms of
leakage and also take account ofthe | Odza 12 YSNBE Q @A f f Ay 3y S apiefeieresLI &
potential for future innovation.

Table5: Ouralignment with WRMP19 guiding principles

CKS 9YBANRYYSY( ! 38y0e 69y3flyRO faz2 AYRAOFGSR
FAIANB A& RSNAGSR o8& { 9finfieofthe SME @pdahat2 Yy dzy RSNLIA Y Y $
i SELL tends to maintain the status quo, bdiaged on data that relates to the current knowledge of

leakage components and leakage management costs;

5 Review of the calculation of sustainable economic level of leakage and its integration with water reaoagement planningnvironment Agency,
Ofwat and Defra (SMQ) October 2012
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1 SELL does not incentivise efficiency or innovatn: iO 2 Y Ldlirgrit & tiv€leakage control is

For PR19 we have also taken account of other recommendations from the SMC report as follows:

T

inefficient, it will lead to a higher SELL and a less stretching target. This does not incentivise inefficient

companies to become more efficient. It also does not drive innovation;

Companies are risk adverse, and ggleictant to plan for lower levels of leakage for the |etegm,

resulting in inertia.

Future SELL assessments should consider Minimum Achievable Levels of Lidakagedther than,

or as well as, historical minimum achieved values.

An assessment of the economic values for trunk mains and service reservoir losses should be included

rather than accepting that the current level of losses cannot be changed.

Supply pipdeakage should be assessed and an economic assessment developed.

Pressure management should be fully integrated and appraised, particularly aligned with operational

practice, but also taking an holistic view to optimise pressure management and ALC.

That the SELL should be presented in a transparent way demonstrating the total costs and options for

operating at different level of leakage

A range of recommendations to ensure pressure management is considered on a fir-like basis

with active leakageontrol.

Mains renewal should be considered as a targeted option for leakage reduction.

The impact of metering should be considered within the SELL assessment.

An holistic approach to leakage management should be used that also considers a wide range of

interventions including strategic options.

Where SELL is used for WRMP19 the Environment Agency indicated theinesdtordance with the
recommendations of the SMC reportio evidence the SELL outcome as set odtahle6.

Evidence requirement Ouralignment

SELL is fully integrated with its WRM
and is not simply an input to the
process

Ourshort run SELL is by necessity an input into the baseline
demand forecast. The long run SELL (and a wide range of leak
management options) is fully integrated within the WRMP
optioneering outcome.

Minimum achievable levels of leakag
as well as histacal minimum
achieved levels of leakage are
included in the assessment of SELL

Costrelationship asymptotes are set as the midpoint between
historical minimum achieved and estimated minimum achievab
leakage, both of which are determined using best pictndustry
guidance.

An appraisal of the full range and sce
of leakage management options has
been undertaken, such as pressure
management, asset renewal and/or
Active Leakage Control (ALC) as an
integrated part of water resource

planning options apisal

Options considered include

additional ALC (based on the current policy)
pressure management

asset renewal distribution network

trunk mains detection and repair

trunk mains renewal
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SYKFyOSR !'[/ o0606FaSR 2y WLRfA
enhanced ALC @sed on installation of permanent correlating
noise loggers)

customer smart metering

The robustness of developed leakaggest relationships for all
policies were validated and verified across the relevant parts of
the Business.

Further options are beingonsidered for the final WRMP

The full benefits of reducing leakage | All relevant and significant environmental, social and carbon co
are considered both in the sherand | and benefits are included in leakage managetyolicy cost
longterm when assessing the SELL | relationships, in accordance with industry best practice and
regulatory guidance

All strategic options for reducing In process. In the liglof the emerging evidence surrounding
leakage are considered that increased levels of supply side leakage a number of innovative
encourage innovation and aspirations options are being considered along with existing and additional
to achieve lower levels of leakage leakage detection policies

Pressure management is fully Fully aligned
integrated and appraised in lingith
operational practice. Water
companies should take a
comprehensive approach to optimise
pressure management and ALC.

Table6: Ouralignment with regulatory evidence requirements for SELL

We have commissioned RPS to deliver an industry best practice Sustainable Economic Level of Leakage
(SELL) determination to help monitor and drive improvements in operational efficiency and minimise the
costs of meeting or exceeding targets relating toibass plan commitments. We expect to receive the RPS
results in early October. In the meantime, we have based our analysis on data we have shared with RPS and
our own econometric model.

Convergence measurement

Ofwat require UK water companies to reptebkage in compliance with the 2017 UK Water Industry

Research (UKWIR) report on Consistency of Reporting Measures. Initial shadow reporting alongside existing
methodologies is being inpmented in reporting year 20189 with adoption of the new standardytApril

2020.

The report identifies a series of operational and data improvements which water companies must achieve
in order to meet minimum compliance with the new standards. The Impact of adhering to these standards
has been assessed and compliancenegUult in a significant increase to reported leakage levels of between
17 million litres of water per dayl/d) and 26Ml/d unless other projects are undertaken to improve our
understanding of the balance between leakage and consumption in the watardeaénd night flow

analyses.

A programme of water balance improvement projects is currently in progress and due to complete by
December 2019 with the objectives of delivering compliance with the standards and additionally mitigating
the impact on reportedeakage volumes.

Leakage mitigation will predominantly focus on two key points
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1 Dataimprovements and updates to key components such as allowance estimates, upstream estimate
improvements,

1 On the ground leakage reductions delivered through a mixturgpetream, distribution and customer
side leakage options.

We consider that the impact of these water balance improvements will mitigate completely the impact of
the increase in repodd leakage due to compliance with the Water UK guidelines. Therefore, we expect to
outturn at 169 Ml/d total leakage at the end of AMP6 using the new methods of leakage estimation
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Appendix 2 i Performance initiatives and New Approaches

Current performace

This investment case is targeted at delivering a reliable supply of water to customers and in maintaining
compliance with abstraction licenses through a reduction in demand.

The current level of service is a Water Resource Zone aggregated SELL mieddillied Litres per Day
(ML/D). For AMP6 the company level SELL outturn was calculated adVvllg®2

Total leakage during AMP6 to date has reduced from 1BWL.®to 172.8ML/D. This is forecast to reduce
to the SELL target of 16 MAL/D by the end ofAMP6 (AR20).

Leakage (Ml/d)

210.00
200.00

190.00

180.00
170.00
160.00 I
150.00

2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18

Figure4 Reported Leakage Levels (AMP5 to AR18)

Current progress against target is as per plan, and subject to no extenuating circumstances such as harsh
winters the year 4 (AR19) and 5 (AR20) targets are expéctee achieved.

The water balance position remains strong with performance within the maximum permissible 5% balance
gap set by the regulator for implementation of bottom up leakage reporting. Confidence levels for the
water balance components used for tAé&k18 MLE calculation are unchanged from AR17, but as the water
balance gap is over 2% the overall confidence grade and that for Dl is B2.
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Component Units Cl(+-) Initial Estimate Cl Range % of Total Cl Range | Adjust. Volume Revised Estimate
Water Balance Assets
Distribution Input 2% §22.81| B822.81 |16.46| 1646 25.94% |[ 25.83% 1| 7.61 |[ 6.10 ] 815.20 [ 81671 1
Distribution Input Ml/d 822.81| B822.81 815.20 [ 81671 1
Total WB Assets MI/d 822.81| 822.81 |[16.46| 1646 25.94% |[ 25.83% 1| 7.61 |[ 6.10 | 815.20 [ 81671 1]
Water Balance Liabilites
Trunk Main and SR Losses 15% 3261 3261 4.89 4.89 771% |[ 7.68% ]| 226 |[ 1.81 ] 34.87 [ 3442 1
DMA Distribution Main Losses 5% 134.86 | [ 157.05 1| 6.74 [[ 7.85 1| 10.63% |[ 12.32% ]| 3.12 |[[ 291 | 137.97 [ 15996 1]
Total Bottom Up Leakage Mi/d 167.47 | [ 189.66 1 |11.63|[ 12.74 1| 18.34% |[ 20.00% ]|5.38 |[ 472 ]| 17285 [ 19438 ]
Total Top Down Leakage Ml/d 196.81 | [ 213.27 | [ ]
Unmeasured Household 5%  [306.45|[ 290,06 | [15.32([ 14.50 ]| 24.15% |[[ 22.76% ]| 7.09 |[ 537 ]| 31354 [[ 29543 ]
Unmeasured Non-Household 25% 48 |[ 479 ]| 121 1.20 191% |[ 1.88% ]|056 ([ 044 | 5.41 [ 5.23 1
Measured Household 3% 128.29 | 128.29 3.85 3.85 6.07% |[[ 6.04% ]| 178 |[[ 143 | 130.07 [ 129712 1]
Measured Non-household 3% 166.45| 16645 | 4.99 4,99 7.87% |[ 7.84% ]| 231 ([ 185 | 168.76 [ 16830 ]
Water Taken Unbilled (Legally +1llegally) 50% 9.82 9.82 491 4,91 7.74% |[ 7.70% 1| 227 |[ 182 | 12.09 [ 1164 ]
Distribution System Operational Use 50% 10.14 10.14 5.07 5.07 7.99% |[ 7.96% ]| 234 |[ 1.88 | 12.48 [ 1202 ]
Total Demand Mi/d 626.00 | [ 609.54 1[25.36([ 24.52 1| 55.73% |[ 54.17% 1[16.35([ 1279 || 64235 |[ 62233 |
Total WB Liabilities Mi/d 793.46 | [ 799.20 | |46.99|[ 47.26 1| 74.06% |[ 74.17% ]|20.73|[ 1751 | 815.20 [ 81671 ]
Water Balance Gap
\mbalance Ml/d 29.35 |[ 23.61 ]|6345|[ 63.72 1| 100% |[ 100% 1|29.35|[ 23.61 | 0.00 [ 0.00 1
% 357 |[ 287 | 0.00 [ o000 ]
[Intergrated Flow Leakage | wmyd | [19681][ 21327 1] | | | [ ] | s 1 13 1]

Figureb Regional Water Balance and MLE application (exc. Supply Pipe Leakage)

AMPG6 WateBalance Initiatives

During the course of AMP6 we have undertaken a number of projects aimed at improving the water
balance and our understanding of the current leakage position. The water balance improvement projects
are:

Stopwatch surveys of district netareas and consumption monitor areas

The objective of this project was threefold;
1 Investigate the volume and distribution of household night use within leakage reporting areas,

1 Increaseour understanding on the proportion of supply pipe leakage and piagloss occurring on
the customer side,

91 Provide evidence and data to better inform the estimation of intermittent night use and overlapping
intermittent use

Smart metering pilot projects

Installation of 234 SMART meters on household customers within the Grangetown area of Cardiff and the
establishment of a fixed radio network for communication of demand data.

The data from this project is being used to inform understanding of customeld@sses and additionally to
aid in cost benefit assessment of demand side options for integration into the WRMP and future leakage
policy options.

Fast logging of our consumption monitor areas
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Installation of over 130 enhanced data loggers on the Ppit&€&onsumption (PCC) Small Area Monitor
(SAM) to record flow data at exceptional high frequencies and resolutions.

Data analysis to estimate zonal balances on the trunk mains system

Establishment of 266 flow balances for improved monitoring of lossesemm of DMA on over 5000km of
trunk main.

Review of meter under reqistration

Removal and testing of 1100 household meters (15mm) to aid and inform assessment and application of
meter under registration within the water balance

Review of norhouseholduse

Installation of over 1000 data loggers across the-honsehold customer base to increase base data and
update allowance assessments of DMA leakage

Review of seasonal use profiles

Application of multiple datasets, information and assessments tindide establishment of seasonal use
patterns within the leakage reporting estate.

Improvements to the assessment of PCC

Enhancement and expansion of the existing SAM to ensure estimates of PCC are robust, accurate and in
compliance with published guidaac

Meter Verification

Annual verification and assessment of 171 distribution input (DI) meters to ensure accuratg fufrdal
and the water balance

R&D and Pilot Projects

During AMP6 we have also undertaken a number of pilot projects aimed at exptoaiv ways of working
to achieve lower levels of leakage and gain efficiency improvements. These include

Trunk main surveys monitoring:

From the work on trunk mains balances we have identified a number of zones where there appears from
the meter data tabe a continuous imbalandéat could be due to leakage. We have used specalist
contractorsto locate several leaks using leak noise correlators, in pipe technology and above ground
monitors. From these pilots we have determined that there is scopedace trunk mains leakage with
further investment.
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Customer side leakage:

We have a Innovation Framework agreement with Invergstems Ltd to utilise their Stop Watch system
to account for water passing the customer boundary stop tap, whether or not a meter is fitted. We have
undertaken expensive surveys to determine the level of plumbing loss, and to locate small leaks that are
not detectable by other means.

We have also introduced the use of Ferret for locating customer supply pipe leaks, and we are currently
trialling the Aquapea system for making leak repairs.

Acoustic logging:

We have piloted the use of permanently instaland lift and shift acoustic logging systems, and have
recently increased the use of this technology during the summer of 2018.

Mobile systems:

We have piloted the use of mobile systems that systemise leak detection by recording leak noise, or other
vibration / acoustic signals, from stop taps, and mains fittings. These systems reduce the skill level required
for routine leak detection and increase the certainty of leak reporting.

Aerial systems:

We have undertaken small scale pilots using droaesal photography and thermal imaging, and satellite
systems. These systems have their place in locating leaks in rural areas, but we do not anticipate large
reductions in leakage from them for AMP7.

We have also reached out to the rest of the water istily; the water companies, their supply chains,
through attending conferences and exhibitions, and taking part in industry research projects to ensure we
are aware of emergiptechnologies and techniques.

Enhancement of SELL Policy Options

Within the newregulatory context of 15% leakage reduction in AMP 7 it is apparenttiteSELL

assessment for PR19 will comprise only one element of its taejdng strategy. However, given the
regulatory focus on setting and meeting more ambitious leakage tarbetsiggh innovation and improved

cost efficiency, the challenge for companies will be to demonstrate the deliverability of their leakage plans
using a robust least cost modelling framework.

In order to do thisve proposeto integrate current policy optionwith more innovative and intensive
leakage reduction policies like those developed for use in deficit zones, which are likely to be technically
necessary to achieve more ambitious leakage reductions in the coming years.

We have therefore engaged with RRSdevelop SALT++ (economic optimisation tool) in 2 ways

1 To broaden the range of leakage reduction policies that are available as options to consider a full range
of policy alternatives, not just those utilised historically, but including options baségssans learned
from the initiatives outlined above.

Page 31 of 40



Dwr Cymru
PR19 Leakage Strategy Welsh Water

1 To enable exploration of scenario modelling to determine the least cost solution to obtain alternative
leakage targets which may lie below the current SELL assessment.

This increased range of policiesludes:

Enhanced Active Leakage Control

Permanent acoustic monitoring

WIAFG YR aKATGEQ 1 02dAGAO Y2y AG2NRY3
Smart metering

Trunk Mains detection and repair

=A =4 =/ =4 =4 =4

Customer supply pipe detection and repair
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Appendix 31 Cost curves and Option Appraisal component
analysis

The method for evaluating leakage targets depends on a number of key input parameters, variations in the
values of which will give rise to different costs and intervention methods. Uncertainty in input parameters
may arise either because estititn of the parameter necessitates the use of one or more assumptions, or
because the value of the parameter may be expected to vary over time with changes in operational,
environmental, or other external circumstances over time. We have taken accoum ébltowing

principle variables in our econometric modelling; key assumptions are set out in the following paragraphs

Natural rate of rise of leakage (NRR)

An example of the impact of environmental factors on leakage can be seen through the natucdlniage
(NRR) in leakage as shown by the graph below.

Company Total NRR by Financial Year (Ml/year)
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Figure6 Observed changes in NRR (detected and total)

Extreme changes in temperature sughthose that occurred in 20101 can lead to increase in leak

breakout As we moveo lower targeted levels of leakage, leakage detection and repair will become more
expensiveAny fluctuations in parameters such as NRR will lead to further increase in leak detection costs.
It is therefore important to understand these factors and theast implications. The graph below shows

the potential uncertainty in cost due to variations across input parameters, some will have a greater impact
than others.
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Figure7 Key Input Parameters affected by operational, Environtaleand External Factors

Our SELL calculations are based on a 5 year average of NRR, which when forecast forwards takes account of
the aging of the network.

Background leakage

A key element of the SELL calculation is the level of background leakagejsithie major component of

the asymptote on all leakage reduction costs curves. The level of background leakage at PR14 was set
between the minimum achieved leakage (MAL) level (totalling the historic minima in all DMAs, and the
minimum achievable leveMAbL) which is theoretical level based on industry research.

¢KS 3INILK o0St2¢ aKz2ga GKS ydzYoSNI 2F aal!l[Q¥a | TOKlkySRI SAF
their MAL in 2018016, an increase from 170 at 2012. The MAL can be variable over time it only

reduce as new lower levels are achieved across the DMA estate by finding and fixing new hidden leaks or
accounting for previously unaccounted for consumption.

There is always potential uncertainty around the MAL/ background leakage. For thgpRRR 18 have
assumed a level of background leakage below the aggregate sum of the MALs in each area. Where the
observed MAL is below the estimated MAbL level we have taken the lower value. We have then taken the
30" percentile value over a 5 year periaat the remaining areas. As with NRR, the background leakage in
the SELL model takes account of an aging network.
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Figure8 MALs from each year

Our analysis shows that the MAL is 72.15 Ml/d in DMAs. The Estimatedl&tgbls 41.45. The

background leakage level used in our econometric model is 51.56 Ml/d, although this is likely to increase to
c. 58 Ml/d after the convergence on leakage estimation is completed. Adding the 32.6 Ml/d for upstream
losses gives an asymjpéoto our total cost curves of c. 90 Ml/d.

Marginal Cost of Water

The graph below shows the potential variation in the Marginal cost of Water due to fluctuations in power
costs over time. The general trend is that the powers costs aredsurg but somesars (like 201€2017)
may fluctuate more than usual.

£20,000,000
£18,000,000
£16,000,000

£14,000,000

£12,000,000

£10,000,000

£8,000,000

£6,000,000

£4,000,000

£2,000,000
£-

2011/2012  2012/2013  2013/2014  2014/2015  2015/2016  2016/2017  2017/2018

Figure9 MCOW Power Costs

Higher MCoWill lead to a lower SELL on a like for like basis as reductions in leakage are part paid by
reduced operating costs in power and chemicals. For PR19 we have updated the MCoWs for each zone in
the SELL model.
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The average value of MCoW used in the SEELA.24 / MI.

Marginal Cost of active leakage control

¢tKS O2ai OdaNWSa dzaSR Ay GKS {9[[ OFtOdA FiA2Yy I NB
levels of leakage, DMA size, property counts, main materialthistenethod can then be used to estimate
required performance and resources as leakage levels are reduced down to target.

The graph below is an example ALC costs curve for a single water resource zone (WRZ), showing how costs
increase as leakage levelgltee down to background leakage. Costs can be converted to detection hours/
cC¢e9Qa Fa 6Stf & NBLIANI ydzYoSNE F2NJ NB&a2dz2NOS LX Iy

Costs to Reduce Leakage & Combat NRR in 1 Year
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FigurelOWRZ ALC Detection and Repair Cost Curve

System Pressure

Changes to system prase can only be made over a long period of time. We have updated the
information we hold on pressures and the opportunities for pressure management in the SELL modelling
process.

Over the course of AMP6 we have made significant changes to our pressurgenara arrangements.

We have brought the pressure management team in house from an external contractor. We have reviewed
and improved our arrangements for PRV servicing to reduce the risk and criticality of valve failure and to
improve the cost benefit. Whave established new processes for new pressure management schemes and
have set targets for the number of new schemes to be installed. We have undertaken a programme of
training and established processes for stakeholder management within the businessuie@ eiable

schemes are delivered.

Predicted Performance

Current performance against the target is monitored against the 5 year AMP leakage SELL glide path
Company leakage is calculated on a daily basis and summarised into weekly, monthly anchjessiyo
enable an assessment of performance to be made and interventions to be implemented if required.
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Our SELL analysis at AMP6 was based on the same approach used in previous AMPs. We estimated a level
of background leakage in the DMAs of each zorecalculated the economic level of leakage above this
background, and we then added on the current level of trunk mains and service reservoir (TM&SR) leakage.

It is clear from the current components of total leakage that a new approach is needed. Ihtireueao

focus on local distribution system leakage (mains and communication pipes) we would have to achieve a
component reduction of about 27% in order to reduce total leakage by 15%. We consider that to be
unachievable, and therefore we must also mag&ductions in TM&SR leakage and customer side leakage.

Our SELL approach for AMP7 is different in that we have modelled TM&SR leakage, and customer side
separately, considering the potential costs and savings resulting from pilot projects undertakenén AMP
Some uncertainty in the results arises from this change of approach as well as the change of input
parameters.

Total Cost Curves

We have reviewed the shape of the total cost curve for maintaining the reduced level of leakage from our
AMP7 SELL model.i$lshows that the shape of the curve around the SELL is relatively flat, and therefore
maintaining leakage at the lower end of the economic range is only marginally more expensive than
maintaining it at SELL.

The graph also shows that reducing leakage %% {to c. 144 Mi/d) leads to a relatively small increase in
total costs, and that reductions of 20% (to c. 135 MI/d) and 25% (to c. 127 Ml/d) may be justifiable on
economic grounds alone. We have not considered reductions greater than 25% for the next AMP.

Total Cost Curve
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Figurel1 WRZ ALOetection and Repair Cost Curve

Our model takes account of maintenance costs and transition costs. We have considered these separately
for this plan, in order to clearly present our selected approach. Thawiwlty graph shows maintenance
costs alone to counteract the NRR at different levels of leakage.
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