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Exeaitive summary

Driver for investment

Over AMP7 our aim is to ensure the continigettainable management of sludge and the production of an
enhanced product that wiltontribute to theprotection of the environment and water qualignd provide
assurance to local food chain stakeholders andaustomers as to the quality of our sludge disposed to
land. The need for investmeris driven by thefollowing objectives:

1 Maintaining our sludg assets to ensure sustainable sludgproduct;

1 Ensuring continued certification with the Biosolids AssueaBcheme (BAS). This is critical to ensure we

provide assurance to food chain stakeholders and customers as to the quality of our sludge disposed of

to land and consequently help protect our landbank;
Ensuring compliance with statutory requirements;
Increasing the resilience of our activities;

Contributing towards the delivery of performance targets set out in our Measures of Success (MoS);

= =4 =4 =4

Supporting the strategic responses identified in our strategic planning document Welsh Water 2050
(Furtherinformation can be found in the supporting document 1.4 Welsh Water 2050);

f Achieving objectives set out in our Sewage Sludge StrategqyZBU®, in particular:

0 Maintaining a sustainable outlet for the disposal of sewage sludge (protecting our land bank)
o Continuing to maximise energy generation and reducing our operational costs.

Thelnvestment

We propose to investd.94million (pre-efficiency)on our sludge management assets over AMP7. The
expenditure willensure we maintaiur sludge management ats to maximisehe production of an
enhanced product that will contribute to the protection of the environment and water quality. A
breakdown of the expenditure ia¢luded in Table 1.

AMP7 Capex AMP7 Capex Total AMP7Capital

Programme of work

Base Enhancement Investment
Additional Strategic Storage - £6.62m £6.62 m
PCM¢ sludge transfer sites £2.43m - £2.43 m
SLUDGE FLCM £8.76m - £8.76 m
SLUDGE PCM £8.03n - £8.02m
SLUDGE RCM including CHP £9.24m - £9.24m
RCM sludge transfer sites £4.86m - £4.86 m
Total programme (preefficiency) £33.32m £6.62m £39.94 m
Total programme (poskefficiency) £35.84 m

Tablel: Breakdown of Expenditure proposed in this Investment Case
Expenditurfocuses on the oigoingmaintenance of our sludge management assets (sludge digestion
plants and sludge collection sitekpwever,allowance has also been made for the provision of additional
strategic sludge storagéo increase the resilience of our sludge management acts/gteould there be a
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temporary loss of land bank for the disposal of treated sluddpe proposed expendituneasidentified
following reviews of historical performance and expenditure and an analysis of risks recorded on our
Investment Manage(IM) system having regard to schemes undertaken and to be completed over AMP6

The post efficiency capital investmadentified incorporates planned capital savings resulting from on
going improvements in operational efficieneyg.from the Maintenance and Reliability SuppdndRS)
and LEAN projects, together with savings resulting from efficiencies in the delivery of sahgrbgsour
Alliance Framework.

The proposed expenditure is significantly lower than the estimated edd®6 outturn capital

expenditure of £141.5m. However expenditure over AMP6 was exceptionally high due to the extensive
programmeof Advanced Anaerobic Digestion (AAD) development and sludge transfer/ collection schemes
undertaken. Expenditure over AMP®6 panlarly focused on:

1 Development of AAD plants across Wales to increase the quantity of enhanced sludge product
produced, hence maximising the use of agricultural land for biosolids disposal and the protecting
available &nd bank. By the end of AMP6,9%56f sludge produced across North and South Wales
will be treated to produce an enhanced sludge product;

Ensuring we obtained certification with BAS;
Maximising renewable energy generation and reducing operational costs;

Phasing out the routine use of trmments that impact adversely on land bank availability or
customers; such as lime treatment that causes odour nuisance.

The capital investment proposed in this Investment Case will be supported by operational initiatives,
including ourMaintenanceand Reliability SupportMaRS), LEAN and Sludge, Optimising, Reporting &
Tracking (SORT) initiatives, which will identify and implement opportunities to make the most effective use
of our resources to minimise costs

Our Sewage Sludge Management Stee@mgup will monitor our performance and capital and operational
expenditure over AMP7 to ensure we achieve our performance objectives and the sustainable management
of sludge, having regard to identified risks and challenges.

Delivering for our customers

Our proposed investment in AMP7 will contribute to the following of our customer promises:
Safeguard our environment for future generationsOur proposed maintenanc

investment will ensure our sludge assets continue to produce an enhanced sludge p
which will minimise risks to the environment and contribute to a circular economy.

Put things right when they go wrongOur customers are likely to become increasin
intolerant of failure. This investment will reduce the risk of uncontrolled faibfr@ur
assets, increase resilience and avoid the unwanted customer impacts.

energy production and ensure we manage our sludge management assetd efficient

e Fair bills for everyoneUsing the latest Asset Management approaches we will maxii
andeffective way, thus reducing costs.
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Delivering for the future

In Welsh Water 2050, we identified future trends. Our proposed investment will ensure that our
management schemes are resilient to the following future trends over AMP?7:

Demographic ChangePopulation growth will lead to increased pressures on our
wastewater assets including our sludge management facilities through the addition:
sludge volumes produced and hence to be treated.

Policy and Regulatory Changéhanges ipolicy and regulation are expected due to the
UK leaving the European Union, devolution, and changing quality standards; this crea
uncertainty. Improved regulatory methods and innovative policy developments coulc
lead to more efficient delivery of sepds to our customers.

Protecting public healthWe will have a role to play in promoting healthier and more
sustainable lifestyles for our customers. The safe and sustainable management of ¢

is essential for public health.

Deivering ourStrategic Bsponses

In Welsh Water 205Qye set out to deliver 18 Strategi@fponses. This investment will contribute to the

following:

0 O o

Strategic Response 8: Ensuring affordability of services delivered to customers:
Reducing energy costs will helpearssure that our services are affordable by all

customers.

Strategic Response &Cleaner rivers and beache¥Vith increasing pressure on the natur.
environment from increased population, changing land use, climate change and new st
of pollution,we will improve our wastewater assets through proposed expenditure in thi
Investment Case, together with the Wastewater Treatment and Wastewater Network
Maintenance Investment Cases and the Wastewater Network+ Enhancement Investme
Case,soastodooldr NIi (2 KStLI I OKAS@S w3I22RQ Sy
and coastal waters.

Strategic Response XProtecting our Critical Wastewater Assetdue to an increased risk
of disruption, for example, from an increase in severe weatheesult of climate change;
and reduced customer acceptability of pollution, we will improve the resilience of our
critical wastewater / sludge management assets, which have high environmental and
customer impacts of failure.

Strategic Response 18: Promoting a Circular Economy and Combatting Climate Chenc
will aim to become energy neutral by 2050. Maximising the renewable energy generate
and gas to grid produced by our sludge digestion plants will contribute to this.
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Achieving our measures of success

Over PR19, we will measure our performance against our MoS. The proposed expenditure in this In
Case will contribute to the MoS identified in Tabld, 2*

End of AMP6 End of AMP7
Measure of Success o o
Position Position

Ft3 Energy Self Sufficieng\Electricity generated and ge
injected to grid as a percentage of all electricity and 26% 35%
consumed (gas expressed as an electricity equivalent).

En7 Bio resources energy generatipifhe percentage o

[ 0,
sludgeprocessed through our advanced digestion faciliti 95% 97.5%

En8 Biosolids Disposal Compliancelhe percentage o

0, 0,
sludge disposed of satisfactorily. e b

Table2: Measures of Success
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1 Delivering our customer
outcomes

Background

Sludge productiolis concentrated in the more
densely populated areas of South East Wales,
central South Wales and North East Wales.
Investment over AMP5 and AMP6 has been focuse
on the implementation of dvancedAnaerobic
Digestion (AADacross Wales, which by providing
an enhanced sludge product for disposal to land

and increasing our production of renewable energy,

has contributed to achieving identified objectives
and measures of success.

By the end of AMP6, AAD will have been provided ¢

at Afan, Cog Moors and Cardiff et of the South
Wales Sludge Strategy and at Five Fords in North
Walesas part of our North Wales Sludge Strategy
Conventional digestion will still be undertaken at
Swansea and Hereford the short term however,
treated sludge from these sites wilkltransported

to Afan and Cog Moors respectively to provide the
enhanced sludge producgimilarly sludge from
conventional digestion at Queensfernyill be
transported to the Five Fords AAD plant to provide
an enhanced sludge product.

Need for investmen

The proposed investment is required to provide
assurance to local food chain stakeholders and our
customers as to the quality of our sludge disposed
of to land and hence maintain sustainable outlets
for our treated sludge product.

To achieve this over AMR3Ur proposed
investment will focus on the maintenance of our
sludge management assets, including our sludge
digestion plants, so as woduce an enhanced
sludge product andhaintain/ gain certification

with the Biosolids AssuraacScheme (BAShhis
certification will demonstrate our commitment to

Dwr Cymru
Welsh Water

sludge to, due to sengitities about the nature of
the product. We need to maintain sufficient
flexibility to continue being able to dispose of the
final product.

The expenditure willocus on the following
gbjectives

1 Ensuring continued certification with the
Biosolids Assurance Scheme (BAS). This is
critical to ensure we provide assurance to food
chain stakeholders and customers as to the
quality of our sludge disposed of to land and
consequently help protect our landbank;

Ensuring compliance with statutory
requirements;

1 Contributing towards the delivery of
performance targets set out in our Measures of
Success (MoS);

1 Managing risks associated with the

deterioration in the asset bagbat could lead
to disposal of norcompliant sludge to
agricultural land (we have been 100%
compliant with this indicator);

Addressing objectives set out in our Sewage
Sludge Strategy 201040, in particular:

o Ensuring a sustainable outlet for the
disposabf sewage sludge / protecting our

land bank;

o Continuing to maximise energy
generation and reducing our operational

costs;

o Maximising renewable energy production.

The capital investment will be undertaken in
conjunction with orgoing improvements in
operational efficiencythrough theMaintenance
and Reliability SupporMaRSpand LEAN projects
together with more efficient sludge tankering
operations through ou6ludge, Optimising,

undertaking the sustainable management of sludgereporting andrracking (SORM)oject. Further

and the protection of the environment and water
guality, which will consequently help protect our
landbank

There are constant concernaut being able to
fully access the land that we dispose our treated

information is included ik\ppendix A.
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Views of our customers and
stakeholders

We have engaged with our customers and
stakeholders throughout AMP6 to understand their
expectations and preferences, including q
consultations on the use of customer dividend
money in AMP6 and the PR19dhess Plar* Our
Welsh Water 2050 strategy consultation, held in
the summer of 2017, engaged with 20,000
customers. We have also utilised wider industry
level research and assessed its implications for our
region, our stakeholders and our future plans.

We identified our customers™ priorities through our
engagement, which showed strong support for

Ay@dSaivySyl
YR
g1 G SND
the list forall demographic groups.

Affordability of bills

We understand the importance of balancing the
need for this investment with the impact on the
bills that our customer pay. To help ensure that our
bills remain affordable, we have identified a range
of efficiency savings within the proposed
investment programme. These efficiencies will
allow us to deliver the improvements that we know
are important to customers, but at a lower overall
cost.

Benefit for our customers

The continued maintenance of our sludge
management assets together with increased
resilience wilsupportour customers’ priorities for
Ay@dSaivySyl
lyR 0SI OKSaQs
gl GSND

The proposed maintenance of our assets will also

W2 2 NJ Ay 3

1 Ensure the continued generation of energy and
the provisionof gas to grid at our sludge
digestion plants, thus reducing energy costs
and our customer bills.

1 Maintain serviceability;

9 Provide assurance to food chain stakeholders
and customers as to the quality of our sludge

GKAOK O2y (iNROIzi SR
0SI OKSaQs W22N]lAy3 ¢ K
'y R W. Si i &thidpiggk G SNJI | dzt

GKAOK O2yiNROGdzi SR
GAGK yIFGdz2NBE F2NJ Ot SI ySNJ
FYRIljWzE $ ARG SNITRING $XI Qo

Dwr Cymru
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disposed of to land througeertificationwith
BAS;

Manage risks, costs and performance so as to
deliver the benefits to our customers and the
environment at an affadable cost.

We will continue to act ocustomerfeedback
throughout AMP7 by working with the Customer
Challenge Group and listeningfeedback from
focus groups

i2 W/ tSFySNI NAJSNE
I GdzNB F2NJ Of Sy SN
T2 NJ

Alde FEtQ

G2 W/ £t SIFySN NAOSNAE
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2 Investing now and for the
long-term

In our Welsh Water 2050 strategy document, we
have sebut our longterm vision and our approach
to achieving this, so that we can demonstrate how
we will continue to meet our customer needs into
the future. It considers both the direction for our
own business and outlines the impact we want to
have on the peple, economy and natural
environment of our operating area in Wales and
England in the longerm.

Our Welsh Water 2050 strategy identifies

WM Dwr Cymru
"V Welsh Water

help shape future policy. Improved regulatory
methods and innovative policy developments could
lead to more efficient delivery of services to our
customers.

Protecting public health

Our planswill reduce the risk of uncontrolled
discharges to the environmeiaind minimiseany
impact upon public healti//e have a role to play
in promoting healthier and more sustainable

significant trends (external factors) over the next 30lifestyles for our customers.

years and how these will impact on us and our
customers. Theréends related to wastewatesind
sludgemanagement are set out in Figure 1.

Demographic Climate
change change
Environmental
change
Protecting
public health

Figure 1: Trends impacting on wastewater
management

Change in
customer
expectations

Changes to the

Protecting
essential
infrastructure

structure of the
economy

Policy and

regulatory
change

Details of the trends (challenges) that are
particularly relevanto this Investment Case are
included below.

Futurechallenges
Demographic Change

Population growth will lead to increasedudge to
be managed

Policy and Regulatory Change

Changes in policy and regulation a&ected due
to the UK leaving the European Union, devolution
and changing quality standard<i3 creates
uncertainty, but provides the opportunity for us to

Further information on théeyrisks associated
with our sludge management activities is included
in Appendix B.

Planning for the future

We have identified in Welsh Water 2050 the
Strategic Responses that will enable us to meet the
challenges and opportunities presented by these
trendsso that we can continue to meet our
customer promises into the futurétrategic
Responses patrticularly related to sludge
management are:

i Strategic Response &nsuring affordability of
services delivered to customers

i Strategic Response 1€&leanerivers and
beaches

i Strategic Response 1Protecting our critical
wastewater assets;

i Strategic Response 1®romoting a circular
economy and combatting climatéange.

The poposed expenditure in thisivestment Case
will support the Strategicésponses

SewageSludge Strategy 2012040

Our Sewage Sludge Strategy 221080 was
produced to ensure we maintained a sustainable
means of sludge management and disposal over
the AMP6 period and beyond; particularly in the
face of pressures from food waste disphseghich
would provide direct competition for the available
landbank for sludge disposal / recycling.
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Agricultural recycling is the main outlet route
(>99%) for our sewage sludge and one of our
primaryobjectives therefore was to improve the
guality and educe the quantity of sludge to land
through the further development of Advanced
Anaerobic Digestion (AAD) plants across all of
Wales. The enhanced product would be more
attractive to farmers for use on agricultural land
and grassland.

The Strategy focuskon:

1 Development of AAD technologies across all
of Walesc to enable us to safeguard our
landbank through access to a wider range of
agricultural land types, including grassland,

increased acceptability of the enhanced / value

added product produced by faners and

stakeholders, and, through decreased volumes
of sludge produced, reduced operational costs;

9 Increased provision of strategic sludge
storageq to increase the resilience of our

Dwr Cymru
Welsh Water

1 Phasing out the routine use of treatments
that impact adversely on land bank availability
or customers; such as lime treatment that
causes odour nuisance;

1 Managing increases in sludge due to
population growth and wastewater
treatment improvements Allowance for
predicted population growth would be
incorporated in our schemes;

1 Protecting against land bank los?roducing
an enhanced product through AAD treatment
processes will significantly contribute to this.

A Sewage Sludge Management Steering Group is in
place to ensure that capital investment is
undertaken in conjunction with cgoing
improvements in operational efficiency, to support
the implementation of the Strategy and BAS
certification.

The Biosolids Assurance Scheme

sludge management operations in the face of Standard

temporary reductions itandbank availability.
The Strategy identifies our aim to provide 4

The Biosolids Assurance ScheiBASBtandard

months emergency final product cake storage provides a transparent set of rules that combines

in order to mitigate any partial, short or long

the requirements of the numerous Biosolids and

term loss of land bank. (e.g. due to prolonged Fertiliser regulations, guidance and best practice

poor weather, a catastrophic failure at one o
our largest works, an outbreak of a disease
such as Foot and Mouth, or as a result of

¢ documents into a single, transparent document.

The aim of the standard is to provide better service
to landowners, food safety assurances and

additional exclusion clauses affecting the use / €nvironmental protection.

spreading of sludge cake on grassland or
animal feed crops

9 Adoption of volume reduction technologies to

reduce transportcosts- by increasing the
percentage of solids in sludge exports from
satellite sites;

1 Managing risks associated with the
deterioration in the asset basethis could
lead to disposal of ncoompliant sludge to
agricultural land (we have been 100%
compliant with this indicator);

1 Increasing renewable energy production /
reducing operational costghe further
development of AAD across Wales would
facilitate this

1 Ensuring compliance with statutory
requirements;

Failure to enrol in BAS could putr reputation and
ability to recycle sludge to land at risk. Continued
certification with BAS is critical to ensure we
provide assurance to food chain stakeholders as to
the quality of our sludge and consequently help
protect our landbank.

Due to timeframesnvolved, BAS certification had
not been identified withirour Sewage Sludge
Strategy 201510. It was also not a driver in the
original PR14 Sewage Sludge Treatment and
Disposal Investment Case and consequently in the
assessment of investment needs ovéiR6. Very
limited investment was for example proposed
across South Wales and Hereford.

The additional investment made over AMP6 and
identified in this Investment Case, will contribute to
our aim of achieving and maintaining BAS
certification across all auassets. We are

committed to maintaining certification through the
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on-going maintenance and enhancement of our 1 Monitoring of soil analysis results to ensure
sludge management assets and the development of  that maximum allowable concentrations of
our systems, procedures and people scheduled determinants are not exceeded;

BAS certification is particularly important across 1 Risk assessments to determine whether land is

Wales as gricultural recycling is the main outlet suitable for reycling;

route (>99%) for our sewage sludge and this will - . .

continue to be the case over AMP6 and AMP7. Regular auditing of soil sampling contractors;

1 Feedback from farmers on the quality of the
service we and the recycling contractors

Managing Performance provide.

Sludge Assets In order to protect our land bank and better meet
the needs and aspirations of our stakeholders and
The sludge assets covered by this Investment Casecustoners, one of our primary measures is to

are those idenfied within the Ofwa document, ensure we maintain certification with the Biosolids
‘RAG 2.0@ Guideline for classification of st~ Assurance Scheme across Wal® objectives of

I ONR aa uKS . Thiéd apeSderdifedinn NPEAS &e to:

AppendixC

Confirm compliance with legislative and ron
The main sludge production is concentrated in the legislative requirements and best practice;

more densely populated areas of South East Wales,
central South Wales and NorEast Wales. T
Investment over AMP5 and AMP6 has been focused
on the implementation of AAD across WalBg the  §  Deliver nutrient benefits to agriculture;
end of AMP6, AAD will have been provided at Afan,
Cog Moors and Cardiff as part of the South Wales
Sludge Strategy and at Five Fords in North Wales
Conventional digestion will still be undertakenat  § Provide information and promote public
Swansea and Hereford, however, treated sludge acceptance;

from these sites will be transported to Afan and
Cog Moors respectively to provide the enhanced
sludge product. Conventional digestion will also be
undertaken at Queensferrpver AMP7

Achieve operatinal consistency and
transparency;

Ensure the protection of the environment and
hence sustainability;

Provide assurance to food chain stakeholders.

The followingactivities are undertaken to ensure

. we meet the BAS Standard:
Managing our Sludge Management

Risk assessments and controls are in place

Activities. covering the quality and consistency of
Our sludge management and recycling operations untreated sludge produced from wastewater
are carried out in accordance with legislative treatment processes and any other source
requirements and the Sludge (Use in Agriculture) materials that enter the proess;
Regulations _1989' Pgrformance Is recordieded 91 Sludge is treated to significantly reduce health
on the following activities hazards resulting from its use and ensure it
1 Monitoring of the critical control points for does not cause nuisance. Hazard Analysis and
each treatment process that must be achieved Critical Control Point (HACCP) plans are in
to ensure compliance with the pathogen place to establish microbiological parameter
standard of the biosolids being recycled; process controls;

1 Sampling and analysis of treated sludge prior 9 Biosolids are regularly sampled and tested to
to application; ensure it is suitable for recycling to agricultural

land and t it lity;
1 Sampling of fields (maximum 5ha) on a regular and anc fo monttor quatty:

basis;
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9 Biosolids are transported and stored in energy, has contributed to achieving our objectives
conformance with regulations and good and meeting performance targets ourMeasures
practice to protect the environment from of Success).

diffuse polution and odour nuisance; AMPS5 investment focused on the construction of

f  Soils are analysed prior to the application of ~AAD plants at Cardiff and Afan in South Wales,
biosolids to land to determine any constraints together with theconsolidation and rationalisation
due to metal and nutrient loading rates, taking of sludge treatment centres, including
account of soil pH, heavy metal concentrationsdecommissioning of smaller, less efficient
and nutrient status. conventional sludge digestion plants at Gowerton,

Peny-Bont, Narberth and Aberystwyttt the end

of AMPS5 a gas to grid system was als@iporated

at the conventional AD plant at Five Fords.

9 Biosolids applic&ns to agricultural land are in
accordance with the requirements of the Safe
Sludge Matrix (ADAS, 2001), which provides

controls on the application of biosolids in Our original PR14 proposdts investment over
advance of specific crops; AMP6focussed on the development of AAD across

North Wales and included an AAD plant at both
Five Fords and Treborthlowever,additional
information rehting to sludge loads and an
enhanced knowledge of the cost and benefits of
our PR14 proposals, led to the development of our
Y Records are maintained of instrument North Wales Sludge Strategy, which included

calibration, sludge / biosolids and soil analysesfevised proposals as follows:

biosolids applications to agricultural land and

9 Application to agricultural land is in
conformance with relevarregulations and
good practice to protect the environment from
diffuse pollution and odour nuisance;

1 The provision of just one Advanced Anaerobic

complaints. Digestionutilising Thermal Hydrolysis, at the

Five Fords Sludge Treatment Centre (STC) and

Bui|dng on progress 1 The decommissioning of six other STCs across
North Wales and modifying these into raw

Sludge Management cake export sites feeding the new AAD plant at
Five Fords. These sites are Treborth,stdre

The objectives of investment over AMPs 5 and 6 Ruthin, Kinmel Bay, Llangefni, and

have been to: Porthmadog. The Queensferry STC would be

f  Maintain stable serviceability: decommissione_d an(_j modified to a raw cake
' export site feeding Five Fords over AMP8.
1 Manage risks associated with the deterioration
in the asset base that could lead to disposal of
non-compliant sludge to agricultal land (we
have been 100% compliant with this indicator); 1 Provide an additional 28 GWh/year compared
to our current energy generation in North

Wales;

An investment of £55.4m was approved for the
North Wales Sludge Stratedgyhe proposals wuld:

1 Produce a sludge product that was more
acceptable to our stakeholders and customers;
1 Remove liming processes at all sites in North

9 Increase energy production / reduce Wales

operational costs.

1 Provide robust sludge processing and
treatment facilities for a 40 year design
horizon.

Early inAMP6we also identified that onef our
primaryobjectiveswasto obtain and maintain
certification with the Biosolids Assurance Scheme.
Early in AMP6 a&eview wasalsoundertaken of our
objectives with respect to our sludge management
activities and assets. This had regarchéav
challengesr challengeshat hadincreased in
priority sincethe productionof our Sewage Sludge

Investment over AMP5 and AMP@stherefore
focused on the implementation of Advanced
Anaerobic Digestion across Wales, which by
providing an enhanced sludge product for disposal
to land and increasing our production of renewable
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Strategy 2012040and also tle PR14 Sewage product. Conventional digestion will still be
Sludge Treatment and Disposal Investment Case. undertaken at Swansea and Hereford, however,
treated sludge from these sites will be transported
to Afan and Cog Moors respectively to provide the
enhanced sludge product. Conventional digestion
will still beundertaken at Queensferry, however, a
f Obtaining and maintaining certification with  scheme is proposed as part of our PR19 submission
the Biosolids Assurancet®me; to provide an to convert Queensferry to a sludge dewatering
enhanced sludge product which would help  centre over AMPS.
protect our landbank;

It was clear that these challenges would have
implications on investment over AMP6. The
primary challengeglentified were:

Map 1 identifies the sludge assets that will be in
1 Managing impacts associated with the revised operation at the end of AMPS6.
regulation of sludge treatment by Ofwat;

1 Improving the reliability and resilience of Ginol W gInmalBay
sludge treatment centres; i o bty Ve S e

1 Reducing high ggrational costs and the Five Fords® |
Average Cost to Serve (ACTS) associated with $ Lorgmadog

our sludge management activities;

Sludge Treatment Sites @ 2020
9 Providing increased assurance to our food @ sludge Collection Sites @ 2020
chain stakeholders through the delivery of

nutrient benefits to agriculture and providing i
increased protectiorio the environment; {anine’e
i i Lampeter . :
To respond to these challenges, it was decided to S b gk e
increase the production of an enhanced sludge s @8
X 2 arc-y-Splotts =

product across Wales. Consequently to support the Seriostadge & LSRRG ¥ fohmovin
North Wales Strategy, it was agreed that a South pembros pock _ Uanelli @ g Gowerton
Wales Sludge Strategy (including Herdjorould SWanseaBB S cogech @ Nash
also be developed over AMP6, which included B cont ol

Cog Moors

additional proposals to those set out in our PR14

Investment Case.
Map 1: Sludge Assets at the end of AMP6

Options for enhancing sludge facilities in South )
Wales and producing an enhanced sludge product Jrategic Sludge Storage
were considered having regard to codtmd bank
availability, environmental constraints, the
provision of a more robust and resilient sludge
management system, the transfer of sludge costs,
sustainability and energy generation opportunities.

Our Sewage Sludge Strategy recommends that four
months sludge cake storage is provided in order to
mitigate any partial, short or long term loss of land
bank. This could be due prolonged poor weather,

a catastrophic failure at one of our treatment

In October 2016, Board approved an investment of centres, an outbreak of a disease such as Foot and

£68.4m in AMP6 for th&outh Wales Sludge Mouth, or as a result of additional exclusion clauses
Strategy. This would provide AAD at Cog Moors  affecting the use / spreading of sludge cake on
STCcapable of processing up to 27,100 tds, grassland or animal feed craps

maintenance / resilience improvements at 12
sludge treatment satellite sites and additional
strategicsludge storage at Afan

In developing proposals over AMR® additional
four weeks of sludge stoge is therefore to be
provided at the Afan WwTW as part of the South
By the end of AMP6, AAD will have been provided Wales (and Hereford) Sludge Strategy.

at Afan, Cog Moors and Cardiff, as part of the South

Wales Sludge Strategy, and at Five Fords, as part of

the North Wales Sludge Strategy, resulting inecirc

95% of sludge produced being an enhanced sludge
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Sludge Quiatity Managed

The quantity of sludge produced and disposed of to Sludge treatment process Percentage
land since 2011/12 through yea2816/17 is I ) N

presented in Figur@. This igntifies that there has Untreated 0
been a limited increase in quantities in sludge to be Raw sludge liming 9.8
managed over the period 2011/12 to 2016/17. GamvEriTone] AT 25 5
Table 3shows the sludge treatment processes Advanced AD 64.4
utilised over 2016/17 and the percentage of sludge | | cineration of raw sludge 0.0
utilising these. Incineration of digested sludge 0
Phyto-conditioning/composting 0.3
_ Sludge disposed to land Other 0
700 625 . 6o 6Ll 635 66.1 Total 100
60.0 : Table3: Sludge Treatment Processes
50.0 47.1 .
38.8 9.
5 400 7.6 |137.1 [38.3
£ 300 Energy Generation
20.0
100 We are one of the largest energy consumers in
0.0 2 £ Sa dzaAy3 o: .FepodesBaQ S
U I S T that we have to employo treat wastewater can be
,19'(‘ ,19'5” ,19'3’ '19»\‘* ,»Q'f’ ,19'3’ very energy intensivel'he rising cost of energy from

our suppliers adds significant upward pressure to
our operating costs and, therefore, customer bills

Figure2: AnnualSwage &idge Prodeed and
SludgeDisposl Quantitiesto land During AMP5 and AMP6 we hawecreasedour
renewable energy production capacityoin our
sludge digestion plants. The total energy generated
over AMP5/ early AMP6 amitedicted to the end of
AMPG6 isshown in Tabld.
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Total
Energy G2G sludge _
from  electrical generation allowed for in the sludgenanagement schemes
Year AMP - op SO e e 1 developed over AMPand AMB.
GWh GWh equivalent
GWh
2010/11 19.6 0 19.6 80.0
2011/12 | popps 39.5 0 39.4 700 ——— e
2012/13 35.3 0 35.3 600 S e
2013/14 40.6 0 40.6 ' o
2014/15 42.3 0 42.3 °0.0
2015/16 40.7 2.4 43.1 ﬁ 40.0
2016/17 39.3 6.1 45.5 300
2017/18 AMPG 39.3 7.2 46.5 200
2018/19 44.1 7.1 51.3 '
2019/20 44.6 17.2 61.8 10.0

Table4: Energy generation through sludge digestion 0.0

Planning for the Future

The predicted sludge quantities to be tredtes Figure3: TotalSewageSludge produced ttds/year

indicated in Figur8. The quantity is expected to
rise by circa 1 ttds / yeaAdditionalloadings were
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3 Options o Ensue a sustainable outlet for the
disposal of seage sludge / protecting
our land bank;

Background o Continteto maximi® energy generation

. . o and reduceour operational costs;
Our approach to identifying and prioritising P

expenditure required over AMP7 has been

_ Ve o0 Maximis renewable energy production.
underpinned by our objectives to

1 Maintain our sludge assets to ensube on-
going sustainable management of sludge; Measures of Success

9 Ensure continued certification with the We will continue tomonitor our performance
Biosolids Assurance Scheme (BAS). Thisis  KNR dzZ3K 2dzNJ daSl adiNSas 2 F { «
critical to ensure we provide assurance to foodidentify targets that we need to achieve to
chain stakeholders and customers as to the  contribute to our overall aims and objectives and
quality of our sludge disposed of to land and meet the needs of our customers. Our proposed
consequently help protect our landbank; investment will contribute towards theVioS

1 Ensurecompliance with statutory identified in Table 5

requirements;

9 Sustain the recycling of treated sludge to
agriculture whilst investigating other outlets,
including commercial opportunities and
potential innovative options;

Measure of Success Performa Performa

Ft3 Energy Self Sufficienc

1 Review and wherever possible impesthe ¢ Electricity generated an
operation of assets to increase the quiay of gas injected to grid as
enhanced sludge product; percentage of all electricity  26% 35%
1 Maximis the generation of renewable energy | @nd gas consumed (gc
from sewage sludge and redeiour carbon expressed as an electrici
footprint; equivalent).

En7 Bio resources energ

Identify and implement innovation to improve .
1 fy P P generation C The

performance;
percentage of  sludge
. . 95% 97.5%
1 Improwe the resilience of our operations; processed through ou
including the provision of incesed strategic advanced digestior
sludge storage; facilities.
T aSSi GKS h¥gld YtL a{ En8 Biosolids Dispose
5AalLlzalteéeT Compliance ¢ The

100% 100%
percentage of  sludge

1 Contributetowards the delivery of disposed of satisfactorily.

performance targets set out in our Measures
of Success (MoS); Table5: Measures of Success contributed to

1 Managerisks associated with the deterioration
in the asset base that coulddd to disposal of
non-compliant sludge to agricultural land (we
have been 100% compliant with this indicator High Level Options Appraisal

to date); . . . .
In identifying options for this investment caaad

 Addressobjectives set out in our Sewage to better understand the risks and opportunities
Sludge Strategy 2012040, in particulato:
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relating to our sludgenanagement assetsve had to reduce pollutionthen this optionis not
regard to the following considered to be tenable over AMP7.

1 Initiativesundertaken over AMP5 and AMP6 asOption 2 Maintenance plus resilience

part of the North adl South Wales Sludge This expenditure primarily focuses on the-going

Strategies maintenance of our sludge management assets,
1 Relevant risksecorded in Investment including our sludge digestion plantmbine heat
Manager and power systemand sludge collection sites

developed over AMP6. This investment will ensure
we will continue to generate energynaintain our
gas to grid operations and produce an enhanced

1 Feedback from stakeholders, in particular the
Wastewater Asds, Operations and Energy

teams sludge producto achieve our target of 97.5%
1 Recommendations in oue®age Sludge production by the end of AMPThe investment
Strategy 20182040, will enable us to retain BAS certifications over

AMP7, which is fundamental thi¢ protection of

1 Assessment of reactive and forward looking our land bank.

capital maintenance based on consultation
with stakeholders (in pdicular the Operations The hvestmentwill alsoensure we maintain and

andWastewater Assets teams) and having develop the renewable energy initiatives developed

regard to historic expenditure over AMP5 and AMP6 so as to:
f Proposed capital andperational expenditure 1 Maximise the renewable energy generated
in other wastewater related investment cases through improved energy efficiency;
1 Customer expectations. 1 Reduce our carboamissions and operating
costs;

Option 1: Reactive only 1 Reduce Operational Carbon Reduction.

An option to review the costs and consequences of
reacting to failure (fix on failure) rather than
proactively reducing the risk of seéce failure.

Investment over AMP7 is also proposed for the
further provision of strategic sludge storage to
increase the resilience of our activities should there
The impacts of this investment decision will be an be a temporary loss of land bank fdudge

increase in the number déilures of our sludge disposal.

processing assets with consequent need to

frequently store sludge for potentially long periods.

This will have odour impacts as well as insezh Option 3 Maintenance plus additional

risk of pollutionincidents We would also likely lose enhancements

our BAS cert.ification which would re;ult in the loss s option is based on Option 2 with respect to the

and availability of landbank for the disposal of maintenance of our assetnd increased strategic

sludge, due to the loss of trust by Iand(_)wners and sludge storage capacity, but it alswludes the

our customers with respect to the quality ofr proposalsdentified in Tables. Thesewere based

Sludge. on proposaldncluded inthe South Wales (and
Hereford) and North Wales Strategiegich were

Qur customer engagemerndentified there wasa not implemented over AMP7

particular drive from across our customer base to As our MoS targets could be addressed through
reduce pollution incidents to protect our rivers and Option 2, then it was considered that additional
coastal waters. funding was not required over AMP7 and hence
could not be justified. It was also considered that
works undertaken over AMP6 to improve and
develop new sludge magement assets should be
embedded into our operational practice prior to

Asour overall objectives identified for AMP7 would
not be achievegin patticular the risk associated
with loss of BAS certification is not acceptable and
the option is contrary to oucustomers aspirations
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the further development of the South Wales (and
Hereford) and North Wales Sludge Strategies.

It was therefore considered that this option could
not be justified.

Option 3¢ Additional Proposals | Expenditure

Decommission redundant sludg
digesters / tanks or convert t
sludge storage (dependent ¢
surveys to be completed)

£2.5m

Additional  strategic  Sludg
Storage in North Wales to £6.8 m
provideincreasedesilience

Further development of the ¢
Wales Sludge Strategy, includ
further improvements to satellite
sites and additionla strategic
sudge storage to improve
resilience

£30.0 m

N Wales Strategy Queensferry
conversion to sludge dewaterin £6.17 m
centre

Conversion ofhe Ruthin STC £3.2m

Table6: Option 3 Additional Proposals

Preferred Option

Option 2 is our preferred option.

The option will achieve our AMP7 performance
targets and is considered to reflect customer and
stakeholder sentiments as well as fitting in with an
affordable wastewater programme. The investment
in additional strategic sludge storage will also
improve theoverall resilience of our sludge
management activities.
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4  Preferredoption

We consider that our proposed pre efficiency

Dwr Cymru
Welsh Water

Table 7: Preferred option- Summary of
proposed AMP 7 Expenditure

expenditure of £39.94m provide a balanced The following provides additional information on
programme, developed following an analysis of theproposed expenditure.

challenges, opportunities and risks, and presg¢hé
best value for money to help achieve performance
targets identified in our Measures of Success at an
affordable cost to customers.

Our investment plan includekeyprogrammes of
work as identified in Tablé Although the
expenditure is primarily maintenance, the strategic
sludge storage is identified as enhancemeat it
includes an additional asset titigate a key
resilience risk

Total
AMP7
Capital

Investmen

Programme

of work

t 1

Strategic
sludge
storage

PCMc sludge
transfer sites

£0.00m £6.62m| £6.62m

£2.43m £0.00m| £2.43m

£8.76 m £0.00m| £8.76 m

FLCM

SLUDGE PCI
¢ sludge
treatment

£8.03m £0.00m| £8.02m

SLUDGE RCI
¢sludge
treatment
centres
including
CHP

RCMc
sludge
transfer sites

Total
programme | £33.32 | £6.62
(pre- m m

efficiency)

Total
programme = £29.84 | £6.02
(post- m m

efficiency)

£9.24m £0.00m| £9.24m

£4.86 m £0.00m £4.86m

£39.94 m

£35.86 m

SLUDGE q

centres q

Strategic Storag€6.62m The provision of
strategic sludge storagaill increase the
resilience of our sludge management activities
should there be a temporary loss of land bank
for the disposal of treated sludg®roposed
expenditure will provide aadditional circa four
weeks stoageand will contribute to our aim to
have four months strategic sludge storage
available by the end of AMP9. Such storage
would beprovided by a covered barn, or
multiple smaller barns, with suitable
ventilation, drainage and liquor collection
facilities The costare based on a desktop
assessment

Planned Capital MaintenancCM)¢ Sludge
Treatment Centresf{8.03n) and Sudge
Transferdtes (£2.48m): This incorporates
funding to address service risks identified over
AMP7 and to manage risks associatéth the
deterioration in the sludge management asset
base.

Forward Looking Capital Maintenand¢&LCM)
£8.76 m FLCMwill addresdleterioration of
equipment / assets and performance risks
which would otherwise lead to potential
failures.

ReactiveCapitd Maintenance (RCM{ Sludge
Treatment Centref£9.24m) and Sludge
Transfer Sites (£4.86mRCM expenditurevill
address asset and equipment failures and
breakdowns

The proposed Reactive Capital Maintenance (RCM)
and Forward Looking Capital Maintenar{fE& CM)

are toinclude expenditure on sludge digestion
plants, sludge collection and above 10% DS
dewatering sites. The figures are based on a review
of expenditure made over AMP6 and an
assessment of requirements of new sludge assets
delivered with AMP6 westment, having regard to
the extent of assets identified as sludge
management over AMP7 (refer to Appenéix
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Proposed expenditure was reviewed and supportec

£160.00
by our Sewage Sludge Management Steering £141.50
£120.00

The post efficiency capital investment incorptes
planned capital savings resulting frahe more £100.00
efficient delivery of schemes and improvements in

. 7 : . £80.00
operational efficiency. Further information is “
included in section 5. £60.00

£39.94

Opportunities for innovation will be identified and £40.00
developed, in particular tensure the protection of £20.00
the land bank, increase the efficiency of our £0.00
operations and maximise the energy generated ' AMP6 AMP7
through our sewage sludge. Further information is Exp(egrgi)ture Expf(egntji)ture

included at Appendix 5.

Opex Impacts _ _
Figured: AMP6 & AMP7 Expenditure

The investment proposed over AMP7 will be

focused omaintaining the equipment / assets

which will be in place by the end of AMP6. There The Sewage Sludge Management Steering Group
will be no impacts on operational expenditure as a will support themonitoring and review of

result of proposals over AMP7. performance risks and challenges over AMi®7

Similarly there will be no significant increase in the €NSUreé e achieve our objectives

energy generated by new sludge atssas none are
proposed over AMP7. However increases may
occur due to innovative projects / operations.

Comparison with AMP6 Expenditure

As shown in Figure 4 thegposed investmenbver
AMP7is significantly lower than the estimated final
expenditure ove AMP6 of £141.5m. However
expenditure over AMP6 was exceptionally high due
to the extensive programme of AAD development
and sludge transfer/ collection schemes undertaken
across both North and South Wales, together with
the provision of additional stratgic sludge storage
(refer to sectior?).
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5 Cost efficiency and
innovation

Cost efficiency

We propoe to deliver £.08m of cost efficiencies
over AMP7as part of this investmerngrogramme

as shown inrable8 below. The approach that we
are proposing is consistent with the strategy that
we introduced in AMP6. Our intention is to build on
our AMP6 progress, and further ingwre the

planning and delivery of our AMP7 interventions.

Proposed

Programme of work programme
total budget

Additional Strategic Storage £6.62 m

PCMc sludge transfer sites £2.43 m
SLUDGE FLCM £8.76 m
SLUDGE PCM £8.02m
SLUDGE RCM including CHP  £9.24m
RCM sludge transfer sites £4.86 m
Total programme (preefficiency) £39.94 m
'el'fcf)itglency)programme (post £35 86m
Cost efficiency saving £408m

Table8: Proposed Cost Efficiency

The post efficiency capitalvestment incorporates
planned capital savings resulting from:

9 Efficiencies in the delivery of schemes by our
Alliance Framework e.g. through more
effective delivery processes and innovative
capital schemes

1 Ongoing improvementsesultingfrom
internal business reviewand operational
projects e.g. theMaintenance and Reliability
Support MaRS)Sludge, Optimising, Reporting

Dwr Cymru
Welsh Water

0 Improving operational activities to increase
efficiency and improve effectiveness;

0 Managing activities with improved data to
increase sludge centre availability;

(@)

Improving sludge thickness at origin sites;

Improving the scheduling @iur internal
tankers;

0 Reducing the reliance on Contractor loads;

0 Improving communications and
performance monitoring.

Summary of innovation

Opportunities for innovation will be identified and
developedin particular to ensure the protection of
the land bank, increase the efficiency of our
operations and maximise the energy generated
through our sewage sludge. Initiatives being
developed include:

1 Anaerobic Digestion Optimisation & Innovative
Strategies Removing inhibition & improving
performance and increasing gas yield by 40%;

1 Orege SLG unit: conditioning & dewatering of
sludge. Performance guarantee increase in
dewatered sludge DS by +3%, reduction in
odour and 30% reduction in polymer
consumption;

1 Maximising solids capture throughout the
whole treatment process together with
increased percentage dry solids;

91 Developing better sludge products and
increased efficiency: through improved
dewatering, reduced use of polymer and pre
treatment initiatives;

1 Ultra-waves: Sonication of Digester sludge
recirculation line, will increase gas yield by
20% and improve the ammonia inhibition

& Tracking (SORT) and LEAN projects (refer to problems experienced.

AppendixA). These initiatives will particularly
focus on:

0 Increasing the capabilitiesf our personnel

Other initiatives include:
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1 Increasing resilience of sludge treatment
facilities at sludge thickening / feedsites: to
consider the use of mobile mitigation kit;

1 Working in partnership with other water
companies to increase resilience of our
activities e.g. we will continue to work with
other water companies to share available AAD
capacity in the event of a fare;

1 Reviewing opportunities to use
decommissioned tanks for sludge storage,
particularly for wet sludge imported to sites
(this is also a BAS driver);

1 Opportunities tofurther improve the
competencies of our personnel to provide a
more flexible and skéid workforce.

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 future work.

We aim to undertakehis work in partnership with
customers and communitieshe Customer
Challenge Groupndcrucially developers and
power providers.
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6 Value formoney and affordability

Impact on customer bills

As part ofour Customer Engagement Programme
for PR19, there was a requirement to ensure a
comprehensive understanding of customer views
on the performance measures and the
corresponding Willingness to Pay (WtP)

We understand the importance of balancing the
need for nvestment 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.

Value for money

We recognisette 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 sure that the investment represents long
term value to our customers.

As outlined in the section 5 of this document, we
will also seek to ensure value for money by
identifying and developing opportunities to work
more effectively, delivering schemes art a lower
cost through improved processes apgbmoting
innovation throudnout delivery, by learning lessons
from the work we have delivered to date, and by
working closely with our partners to encourage
best practice and incentivise efficiency.
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7 Delivery

Procurement f Anincrease in the temporary loss of landbank
over extended periods of time due to the

The various projects will be managed by our impacts of climate change:

Wastewater Asets team throughout AMP7 with )
scope and programme adjustments being made to T Increased costs of sludge disposal due to

meet current operational and other issues. We will additional distances travelled to available
monitor performance month by month so that we landbank

can respond quickly to emerging signs if we are notq  More stringent regulation / best practice
gettingthe benefits we have jected. requirements restricting disposal to land

9 Structural integrity of decommissioned storage

DeliveryProgramme and digester tanks

1 Increased complaints of odour nuisance arising
from sludge handling, treatment and disposal
to land

A prioritised delivery programmewill be developed
linked to the wider wastewater programmes and
associated benefits of theinterventions. This
programme will be developed and optimised early in Impact of significant rises in future energy
year five of AMP6 prices

These delivery programmes of work will be ¢ Managing uncertainty e.g. unforeseen failure
continually updated following performanceviews of a critical assets

compliance failuresgcustomer complaintsand the
identification of circumstances that lead to
opportunistic interventions

1 Potential requirement to comply withhe
Industrial Emissions Directive

1 Potential concerns relating to miciaastics in
sludge to land

Riskmitigationandcustomer 1 The potential impacts of phosphorghow
protection bound is phosphorus in sludge

1 Tightening 6emissions from Digestion Plants

Keyrisks and uncertainties with respect to current .
y P (CHPs) in the future

and future management of sludge aas follows:

1 Noncompliance with Regulatory requirements
and the Biosolids Assurance Scheme: Further information on mitigation measures are

1 Revised regulation of sludge treatment & included in Appendi.

disposal;

91 Loss of landbank due to negative perceptions
of public with respect to disposal of biosolids
to land forming part of food chain productipn
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8 Assurance

Board assurance Customer consultation assurance

Our current approach to assetanagement, We have taken measures to ensure that our
including our approach to maintenance customers can have confidence in the results of our
expenditure is endorsed by our executive and PR19 Customer Research. We have commissioned
board. an independent peer review of the WtP research

We have a gateway approval process that all capitarlnethodology and the finding by a subject matter

projects must pass through to ensure there is expert onnon-market valuaton. This review stated
sufficient scrutiny and challenge from senior

management 'Yy R U KWiR valuds,SeQults, in terms of

impact scores for customer preferences for
There are six stages of the capital investment improvements, appear to be accurate, and most
process and a gateway between each stage. The seem to be intuitively reasonalfle®

gateway defines the requirements that are to be
met before a project can be approved to move to
the next stage. The six gateways are as follows:

We have ao contributed to an industrwide
comparative review of the WtP results from PR19
WI1P research from across the Water and Sewerage
1. Commit to risk Companies to provide assurance that our WtP
results are not over or understated in comparison

2. Commit to feasibility i ]

_ _ with the rest of the industryFor the areas of WtP
3. Commit to solution relevant to this investment case, the comparative
4. Commit to delivery / start on site review showed that our results were not outlying
5.

values and were generally towards the middle of
the pack, giving us confidence that our cost benefit
Our Capital Programme Board (CPB) has the methodology where based upon WtPIvie
delegated authority to approve projects through ~ consistent with others in the industry.

the gateways. The approach provides strong We have also presented our approach and results

governance for approvingwestment decisions and  om our PR19 Customer Research to our Customer
is transparent and fully auditable. Challenge Group.

Commit to handover.

We will continue to apply these effective

governance systems for our proposed AMP7 Measures of success

investment programme. The MoS relevant to this investment case and their
targets are all commensate with the preferences

Cost assurance 2dN) Odzai2 YSNEQ SELINBAASR

Where we have undertaken highvel scheme engagement.

investigations we have used ounit/Cost Database

(UCD). Our UCD holds the historical costs Future assurance

associated with delivering projects in the current  \We have strong governance procedures for the

and previous investment programmes (AMP 4 planning and delivery of our capital investment. We
through to and including AMP6) and has been will make sure that the required processes are in
independently benchmarked for PR19. The place toassure the successful delivery of our
underlying cost moels are updated annually to maintenance projects. As per PR19, we will also
ensure the latest costs are applied. have strong Governance structure around PR24 to

ensure that we develop and deliver affordable
investment plans that have been influenced by our
customers and key stakeluers.

Where we have budgeted for our programmes we
have used our latest forecast expenditure costs
(based upon actual outturn) from AMP6 to inform
our plans.
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Appendix A: Operational Initiatives

There are several ongoing operational initiatives which will support capital invesipnepbsed across our
sludge management activities and improve efficiency and effectiveness of our operations

The following recent initiatives are of relevance to this Investment Case:

Al1LEAN Strategy

LEAN is a methodology that has been devised tolehpR St A GSNJ 2y G KIF G 2 dzNJ Odza G 2
improving our processes and removing inefficieritgyaims are to:

1 Help specify and understand value;
1 Help us to get better at what we do;

1 Remove the things that get in the way of us doing our job;
1 Increase empowerment and ownership;

1 To be an enabler to help us deliver our business goals.

It incorporates the following principles:

1 Engage ColleagueOur staff are experts in the use and application of our systems and processes and
need to be involved in degning future solutions;

1 Understand Customer Valugwe need to know what our internal and external customers value about
what we do;

7 Remove Waste and Create FlQURemoving the blockers to how we do our job and deliver customer
value;

1 Excellence in Evethjing we dog¢ Constantly trying to be the best.

The implementation of LEAN will result in:

1 A proactive approach to maintenance and reduced reactive activities;

1 The reduction of equipment failures through increased monitoring of equipment to ideetifyctions
in equipment performance and potential failures more quickly;

1 Improved operator engagement to include increased multiskilling and hence reduced costs e.g. enable
operators to make basic mechanical and electrical adjustments, calibrations asdgalacement;

1 The increased implementation of planned preventative maintenance activities, developed through the
application of reliability centred maintenance and the analysis of predictive maintenance / condition
monitoring.

A2 Maintenance andReliability Support (MaRS) Project

The MaRS project aims to identify and reduce gaps in five major categories of our operations that have
significant impact on plant performance and the cost of providing maintenance servVitese categories

form the recagnised standard of performance in Maintenance and Reliability as defined by the Society for
Maintenance and Reliability Professiondlkese categories being:
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1 Business and Management;
1 Process Reliability;

1 Equipment Reliability;

1 People Skills;

1  Work Maragement.

The work being undertaken provides an evaluation and improved understanding of the gaps that exist
between our practices and recognised industry best practices that drive physical asset relisbity
example the work has reviewed the currgmbcesses from definition through to reconciliation for current
expenditure types including Reactive Capital Maintenance (RCM), Forward Looking Capital Maintenance
(FLCM) and Planned Capital Maintenance (PCM). It identified that historical organisetiimgés and
regulatory requirements have resulted in iterative changes to processes that have never been clearly re
defined and recommended changes to align processes utilised and utilise our corporate finance system
(SAP) to provide a more effective resceland management tool. Similarly initiatives to improve the
categorisation and management of maintenance work, including resources and materials and time
recording, have been identified to increase operational efficiency. Maintenance and materials mmamge
improvement plans will be developed to ensure an integrated andrdinated approach to improvements
across the organisation.

A3Sludge, Optimising, Reporting & Tracking (SORT) Project

This initiative identifies and implements opportunities to mdke most effective use of our resources to
minimise costs by for example:

1 Managing activities with improved data to increase sludge centre availability;
1 Improving sludge thickness at origin sites;

1 Improving the scheduling of our tankers;

1 Reducing the relizce on Contractor loads;
il

Improving communications and performance monitoring.
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Appendix B: Key risks and mitigation measures

Key risks and uncertainties with respect to current and future management of sludge are identified below
together withmitigation measures. These include:

1 Non-compliance with Regulatory requirements and the Biosolids Assurance Schémmgposed
investment over AMP7 to maintain sludge assets developed over AMP5 and AMP6 will mitigate this
risk;

1 Revised regulation of sludgeeatment & disposd, which will mean that investment over AMP7 will be
outside of the RC\Business changes are being made to address this;

1 Loss of landbank due to negative perceptions of public with respect to disposal of biostitnd
forming part of food chain productionThe production of an enhanced sludge product and certification
through the Biosolids Assurance Scheme will mitigate this by providing increased confidence to
landowners and the public regarding the qualityshfdge disposed to lan®Research will also be
undertaken into alternative options for the disposal of sludge; including land reclamation, forestation
and other commercial opportunities such atdising sludge products to groenergy crops;

1 Anincreasen the temporary loss of landbank over extended periods of time due to the impacts of
climate changelt is proposed to provide additional strategic sludge storage over AMP7;

1 Increased costs of sludge disposal due to additional distances travelled to adailandbank
Opportunities to reduce sludge volumes transported will continue to be investigated and alternative
options for treated sludge will be reviewed such as sludge for energy ¢rbpgroduction of an
enhanced product will make this far more &ttive to agricultural land owners, hence reducing the
risk of local land bank availability;

1 More stringent regulation / best practice requirements restricting disposal to laddhe production of
an enhanced sludge product will reduce this risk and a¢teve options for treated sludge will be
reviewed such as sludge for energy crops;

1 Structural integrity of decommissioned storage and digester tanRssk will be reduced due to the
investment on new AAD sites and sludge transfer sites over AMP6. Regplections and
maintenance of the sludge assets will be undertaken and investment targeted to address structural
concerns where identified,;

1 Increased complaints of odour nuisance arising from sludge handling, treatment and disposal to land:
Odour monitorng and modelling will be undertaken where complaints are received and mitigation
works undertaken to address identified issues to include reviews and changes where required to
operational processeddeasures to cease liming of sludge and reduced quantii¢seated sludge to
be disposed of through our AAD plants will help mitigate concerns;

1 Impact of significant rises in future energy pricdsitiatives will be developed to increasaergy
efficiency, reduce demand, increase renewable energy producednanebse storage capacity;

1 Managing uncertainty e.g. unforeseen failure of a critical ass&ssilience plans will continue to be
monitored and reviewed;

1 Potential requirement to comply with the Industrial Emissions Directive (exemption at the moment):
Discussions with the Natural Resources Wales (NRW) and Environment Agency (EA) will be undertaken
to ensure this is effectively managed;

{1 Potential concerns relating to micrplastics in sludge to landiVe will contribute to research into this
including UKWR project;

| Bioresources Assets Maintenance | September 2018 29



Bioresources Assets W/ Dwr Cymru
Maintenance Welsh Water

1 The potential impacts of phosphorushow bound is phosphorus in sludgé&ssessment to be
undertaken to assess potential risks and if confirmed, mitigation measures will be developed,;

1 Tightening on emissions from Digestion Plants (CHPs) irfubhgre: Alternative options to CHPs will be
investigated such as the use of fuel cells.

We will manage risk through improved monitoring of our assets, processes and operations on site. OQur
Investment Manager system will be a critical tool to enable ugéord and prioritise risks and we will
utilise this, together with our analysis of performance, to help monitor, review and prioritise expenditure.
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Appendix C: Sludge Treatment Centre / Wastewater
Treatment Works Boundaries

Extracts from Ofwat RAG 4.Q6&5uideline for the table definitions in the annual performance repor
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Figure 5: General Sludge Boundary

]
Septic tank/ small works :
untreated sludge export to -
inlet of larger sewage -
treatment works -
1
Sludge :
1
1
S Sludge : £
reliminary, S— "
primary, Indigenous 1 Tan_kerstot(
Raw Sewage secondary SAS, cosgtﬂed sludge pumglng sl_a ion
»| and/or tertiary and/ or primary —p holding or and pipeline
sewage [~ _ sludge thickening (to : taking sludge to
treatment thickening (to <10% DS) 1 treatment centre
typically <10% i
DS) S i
1
1
]
Raw sludge ng sludge 1
thickening liquors thickening liquors 1
1
1
Sewage treatment and disposal : Sludge transport
1
]

CAIdz2NBE cVY {fdzR3IS . 2dzyRI NBE 5SdGFAf o021 aGdSél &SN

| Bioresources Assets Maintenance | September 2018 31



Bioresources Assets
Maintenance

Figure 7: Sludge BoundaBetail (Celocated Site Detail) Showing Main Transfers Across the Boundary
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