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EXECUIVESUMMARY

This deliverable presents the current progress of the WISDOM project's stakeholder orientated
requirements capture process. Work in this deliverable is related specifically to Task 1.1 within the WISDOM

project.
This document describes the pilot studiesdlved in the WISDOM project. It outlines the requirements

capture methodology that has guided how we have performed our stakeholder orientedtsabioical and
business requirements capture. This document presents the results of this process, showing:

1 CQur current understanding of the water value chain and the stakeholders and processes involved.

1 The information gathered relating to the pilot studies including the current technology utilised, key
performance indicatorsreason for innovative changend the requirements analysis that has been
conducted.

1 The devised methodology and current results relating to the gathering of water related- socio
economic data from stakeholders within the pilot studies and the wider waterusgd community.
Finally, these raults are then analysed and presented in the form of scenarios which capture in detail the

current limitations identified.
These scenarios form a critical output for the project. As the project advances, a selection from these

scenarios will form the indil problems that will be targeted by the WISDOM project. The optimisations that
WISDOM can achieve within these scenarios will enable the validation of the WISDOM solution and show

its value to water stakeholders.

- Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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1. INTRODUCTION

This deliverable presents ¢hcurrent progress that has been taken towards undertaking the WISDOM
project's stakeholder orientated requirements capture process. This work in this deliverable is related
specifically to Task 1.1 within the WISDOM project. Specifically the goals délitieyable are:

9 To summarise our current understanding of the water value chain and the stakeholders and
processes involved.

1 To summarise and document the information gathered relating to the pilot studies including; the
current technology utilised, keperformance indicators and the requirements analysis that has
been conducted.

1 To devise a methodology and present results for the gathering of water relatedescmimmic data
from stakeholders within the pilot studies and the wider water arsg&r commurty.

9 To report current limitations that can be targeted by the WISDOM project in the form of scenarios.

These scenarios form a critical output as, from these scenarios, will be selected the initial problems that will
be targeted by the WISDOM project. Thetimisations that WISDOM can achieve within these scenarios
will enable the validation of the WISDOM solution and show its value to water stakeholders.

This deliverable itself is a living document, and some consultation activities are still-wagdens he
project team aims to gather information from a large number of -@13érs and water stakeholders. Due to
nature of these evolving results, this document will be subsequently updated as new results are available.

Secondly, some of the information that $iédeen gathered relating to the water supply operations and the
water infrastructure in our pilot studies are either commercially sensitive or is information relating to critical
infrastructure and thus cannot be fully presented in a public document.

1.1. TheWISDOM Project

The WISDOM project aims at achieving a step change in water and energy savings via the integration of
innovative Information and Communication Technologies (ICT) frameworks to optimize water distribution
networks and to enable change in comser behaviour through state of the art demand management and
adaptive pricing schemes.

The requirements of users and stakeholders at domestic, corporate and city levels are core to the WISDOM
concept which centres on the integration of water distributi@ensor monitoring and communication
systems. This is coupled with semantic modelling (using ontologies, to serve as intelligent linkages
throughout the entire framework) and control capabilities to provide for near-tiea¢ management of

urban water resarces.

The WISDOM integrated framework will be first validated on asfidle experimental facility in France
(AQUASIM) supported by modelling at building scale (using Elodie software for environmental assessment)
before being finally installed, monitoreahd evaluated in two pilot projectsin Cardiff (UK) and La Spezia

(Italy).
These demonstrators will be used to show the benefits of the new integrated concept but also to validate

models and technologies in order for the concept to be easily replicdistighout all countries and
differing European countries.

n Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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The partnership assembled to deliver WISDOM project provides a combination of different key players in
the field of water management, technologies, information and systems analysis: research aaieinac
partners, ICT companies, industry SMES, engineering consulting companies, water utility companies and
local authorities.

The WISDOM project aims at achieving a step change in water and energy savings via the integration of
innovative Information andCommunication Technologies (ICT) frameworks to optimize water distribution
networks and to enable change in consumer behaviour through innovative demand management and
adaptive pricing schemes. More specifically we aim to develop a sophisticated IGW #ystds able to
understand, monitor, and control the water network.

The WISDOM solution will be able to:
To collect reatime data about water consumption at domestic, corporate and city level.

To deliver an ICT framework for re¢ahe and predictive wadr management at domestic, corporate
and city level.

9 To provide a water decision support environment to enable professionals within the water industry
to visualise, manage and optimise the water system.

On a wider scale the WISDOM project aims to:
1 To devebp and adapt state of the art domestic, corporate and city models of the water system.

1 To improve the awareness of household and business water users, with a goal of encouraging
changes in their behaviour.

1 To introduce innovative resource and demand mamaggt schemes.

The WISDOM project will be demonstrated using two pilot sites in Cardiff, South Wales and La Spezia, Italy.
These two pilots will be used to identify how the project can be replicated throughout all countries and
differing European climaticreas. This demonstration will enable the development of effective business
models for the implementation of the WISDOM system.

1.2. Document Summary

As mentioned previously, this deliverable describes the results of the WISDOM stakeholder orientated
requiremeris capture process.

Within this document, Section 2 summarises the two pilot sites and the AQUASIM testing facility that will
be utilised over the course of the project. Section 3 will outline the requirements capture process that has
been defined and fétdwed throughout the process of conducting Task 1.1 on which this deliverable is
based.

Sections 4 and 5 present the results of this process for the UK and Italian pilots. Section 6 will present the
AQUASIM simulator and outline its functionality withiire tcontext of the WISDOM project.

Section 7 then presents a more detailed examination of the water value chain, focusing on our initial work
undertaken in generalising the results that have been gathered so far, this will prove a key building block to
enable the generalisation of the WISDOM solution. Finally, Section 8 will describe the key scenarios that
have emerged from the requirements capture process.

n Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795



WISDOM
D1.1- Stakeholder Oriented Soctechnical and Busines| 14

Requirement Captur

WISDOM

2. THEWISDOMPILOTCASESTUDIES

2.1. Cardiff, Wales

The WISDOM pilot located in Cardiff, South Wales, United Kingdom, focuses on a specific area within the
city, Grangetown, which is shown in Figure 1.

%z Sophia Gardens

Bring,, < Darlows Estate CARDIFE >
X Agent Canton

Ninian pan Rd

S .
= =) Castle Works
€

Roath D

/. Cardiff Bay
Visitor Centre

Roath Basiy
Queen
Alexandra
Dock:

Cardiff Bay.

= N

ol
(=) Penarth Leisure Centre %

Figurel: Grangetown(Map data from Google Maps)

The Grangetown area is a thriving urban community of almost 20,000 resjdsith a population density
of almost twice the average of the city of Cardiff. Grangetown is one of the most culturally diverse

communities of any Council ward in Wales with 92% of the children attending the local school having
English as a"2language.

A smaller section of the Grangetown area is also home to a major pilot project named Greener

Grangetown. This project is looking at the retrofitting of innovative sustainable urban drainage systems. A
breakdown of the types of water users witththe area of this project is shown in Figure 2.

- Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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Building Types

M Terraced Houses

B Semi Detached Houses
Flats

M Council Houses

M Other businesses

Figure2: Property Types within the Grangetown Pilot Area

The Greener Grangetown project focuses on sustainable urban drainage. It is funded and managed through

a partnershipbetween the City of Cardiff Council (CCEXA Bymru Welsh Water (DCWW) & Natural
Resources Wales (NRW). The scheme aims to remove substantial volumes of rainwater from the public
sewer system, significantly reducing the volumes of surface water requatingping and treatment from

the Grangetown area of Cardiff (the rainwater from this catchment is currently pumped over six miles to a
treatment plant, after which it is pumped a further 2 miles and discharged through a long sea outfall). Not
only will thisNS RdzOS (G KS OF Nb2y F220LINAYyG 2F (GKS OAadeé odz
also enhance the environmental, biodiversity, social, health and economic factors of the area. As part of the
project, the residents will also be given adviae water efficiency, from having tap diffusers supplied and

fitted, to available forms of rainwater harvesting.

¢KS FTNBIF 2F DNIy3aSiz2sy 6KAOK Aa (GKS FT20dza 2F (GKS
River Taff. The goal of the Gre Grangetown scheme is to divert rainwater from the combined sewage
system by channelling it instead through a series of passive filtration and natural vegetation systems in the
streetscape, from where it will be discharged directly into the River Tafé will make significant energy

Al GAy3a o0& NBRdAzZOAYy3I RSYlFIYyR&a 2y (KS asS¢gl3asS aeaidsSvy:

2.2. Tywyn Aberdyfi, Wales

The Tywyn and Aberdyfi water distribution zasén largely rural area oNorth West Wales adhis a wholly
enclosed system from abstraction for water treatment to discharge from the waste water treatment works.
Peny-Bont water treatment works (WTW) is within this water distribution zone and delivers on average
1IML/D. The local waste water treatmts worksin the areaare Tywyn which has a population equivalent
(P.E. of 5,119) and Bryncrug (P.E. 549).

Raw Water is abstracted from two points, the Nant Braich y rhiw and Afon Fathew intakes and gravitates to
the Treatment Works, the two individuabi®R Water mains carry the Raw Water to the Treatment Works.
After treatment the final water enters a Service Reservoir and leaves through two outlet mains. The two
mains enter a valve house where tfiaal water is sampled for Chlorine and pH. After sampling the Final

- Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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Water passes into distribution mains supplying Aberdyfi, and Tywyn, including Bryncrug. A booster pump is
installed on a cross connection between the mains to boost the pressure into the Aiberaiy when
required.
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Figure3: Twyny Aberdyfi Wales (Map data from Google Maps

DCWW GIS)

Figure 3 shows the location of Twyny Aberdyfi water distribution zone. The network between the WTW and
the customer properties is mostly pumped systenwith several clean water pumping stations and service
reservoirs. All of the asset within the water distribution network and waste water collection system is solely
owned by DCWW. This part of the pilot studill only focus on the water and waste water distribution
networks and will not involve the local council.

2.3. Future Water Demand of the Welsh Pilot Areas

Both pilot areas within the WISDOM project have been identified as water deficit zones in the DCWW
Water Resource Management Plan (WRMP) [41]. The WRMP covers a 25 year period, from 2015 to 2040
and considers what actions are required to ensure a sustainable and affordable balance between the
amount of water taken from the environment and the amountvadter supplied to DCWW customers. This

F LILINPF OK SyadaNBa GKFG 6FGSNI gAff 0SS @FrAtlFofS (2
that any water restrictions imposed (e.g. as a result of water shortages or drought) are kept to a minimum.

Thewater availability calculations are based on how much water is available in the surrounding area, the
demand of that area in a dry year and the target headroom. If this figure is positive the water supply zone is
in surplus and if negative the zone igeficit.

There are several options the deficit can be addresses, either through water efficiency schemes, reviewing
the current water resources and identifying any leakage within the zone. Therefore all these different
options must be subject to the cobenefit outcome.

n Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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2.4. La Spezia, Italy

The province of La Spezia (Figure 4) is characterized by heterogeneous geographical aspects both in terms
of morphology of the area anthe variety of marmade shapes that characterize it. La Spezia lies on a
narrow strip of land between the sea and the mountains; a direct consequence of this is the presence of
numerous hilly districts and the arrangement of the rather irregular urbamasresulting in transport and
infrastructure difficulties.

o ]

[==55: ] LA SPEZIA

=m o Y =m
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Figure4: La Spezia (Map data from Google Maps)

The province of La Spezia is a hilly land that overlooks the sea. This geological peculiarity makes
hydrogeological risks one of the key issues affecting La Spezia province. In 2009, the puvaaced as

the most fragile area of Liguria, with all 32 municipalities included in the list of areas at risk landslides and
floods. No remedy has yet been found for this hydrogeological risk. In terms of the water management in
LaSpezia, the hydrogeologl risk and the risk of flooding present a serious risk for water sources in the
area. Possible manifestations of this include: pollution of groundwater, water contamination and breakage
of the main pipeline. In case of groundwater pollution the well woub longer be usable and furthermore

the whole well area would need to be closed.

La Spezia is a land rich in water and the main water resource in the area is the Magra river. However, the
water studies as part of our pilot study is extracted via borefioAn important consideration for bore hole
extraction is preserving these wells from pollution. The pollution can be of two types: (i) human due to
industrial activities and (ii) natural due to saltwater intrusion.

Within LaSpezia there are three majaganisations involved in the water distribution. SAT, which manages
four well fields and a 23 km pipeline to abstract and distribute potable water to about 50.000 people (1/4 of
La Spezia province's total population). SAT's activities consist of wateadiuost, water purification with
chlorine and water distribution through their pipeline.

Acam Acque S.p.A. is the water utility of La Spezia Province and manages the entire water cycle, carrying
out distribution processes, purification of water and thertsport and the treatment of wastewater. It also
monitors the entire cycle and it is the interface with citizens of the region.

The final organisaton involved is La Spezia Province. La Spezia Province is an autonomous local
governmental body executing theutles conferred by law of the State and the Region according to the

n Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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principle of subsidiarity. ASP is the Public Authority able to plan water resourcing: the ATO (Ambito
Territoriale Ottimale).

Within the context of the WISDOM project, a smaller geogragtdicea of the La Spezia region, focusing on
the SAT facilities and areas that utilise water abstracted by SAT, will be selected in which to focus our pilot
study.

2.5. AQUASIM Facility, France

AQUASIM is a major fidtale facility which was built in 2009@8TB (Centre Scientifique et Technique du
Batiment) Nantes (France) to study sustainable water management. It was designed to simulate the water
cycle within the building; plot ¢ environment system, particularly with the objective of making realistic,
controlled and/or accelerated simulations and experimentations on water management. The main topics
are related to:

1 Sanitary risks and environmental impacts of water savings, rainwater harvesting and greywater
recycling;

1 Performances assessment of water tnesnt;

9 Sanitary risks, environmental impacts and treatment efficiency obitm wastewater treatment
plants;

1 Water-material interactions inside water pipes.

AQUASIM allows the production and collection of all the kinds of water that can be found in ttiedpui
plot system, i.e. tap water, rainwater collected from the roof, shower and laundry greywater produeed on
site, wastewater pumped from the public sewage network, groundwater directly pumped from -aiteon
well, and stormwater runoffs collected frorhé pavements around the facility.

AQUASIM is composed of a 2308 building (4 floors) md 5000 m2 of plots (Figure 5and b). Some
related equipment is located outside the building, for example the water storage pools (from 100 to 200
m°), the climaticpool (96 ni controlled in temperature and relative humidity), the green wall (88 emd

two experimental floors (80 and 1503n The plot zone is connected to the building by a service tunnel
allowing water transfer from one point to another. Twenty tar(k®m 1 to 6 nj) are located inside the
building to allow the storage of the different water types (Figure 5 c). The whole facility integrates around 7
km of water pipes and approximately 250 valves for water transfers (Figure 5 d), as well as pumpgeand w
flow meters. Laboratories are equipped with analytical equipment for water quality analysis and specific
measuements on water pipes (Figurep

AQUASIM is used in the WISDOM project as an intermediate pilot site where experiments are carried out
under representative and controlled conditions, in order to validate the WISDOM architecture before
deployment in Cardiff (UK) and La Spezia (Italy). A wide range of investigations are considered and a central
unit located in a control room allows both monitng and acquisition ahe experimental data (Figurd)s

n Small or mediurscale focused research project (STREPIEP201311¢ GA: 619795
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Figure5: AQUASIM Facility (a) building and outdoor pools, (b) plot zone, (c) taakey, (d) pipes and valves, (e) laboratories and (f)
control room
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3. THEWISDOMREQUIREMENTGAPTURHPROCESS

One of the key challenges of the WISDOM project is to ensure that any solution developed is generalisable,
to enable the maximum possibéxploitation of the results of the project. Within the context of the project,

this means that, within the restrictions of the case studies, the WISDOM solution should be equally
exploitable in Cardiff (United Kingdom) and La Spezia (Italy).

In order to ersure this challenge is met, it is important that a common methodology is adopted at each of

the pilot sites for undertaking the process of capturing the stakeholder orientated -sectimical and

business requirements. This methodology is termed the WISBOMS [j dzZA NBY Sy (& / I LJi dzNE
consists of four stages, with each stage being broken down into a series of tasks.

The goals of this process are twofold: a) To extract detailed information on the water systems and the
WISDOM pilots and b) the identiition of a series of scenarios, relevamtdaapplicable to the pilots, to

Analysing the
Water Value Chain

(Water Network TopologD m
Analysing Existing
Water Processes v

( Documentation of Existing Hardware and Softwa@ Use Case Modeling

( Key Per‘formance Indlcaters)

Behavioural Change
Analysis
( End-user surveys ( Stakeholder Inter\news)

Scenario ldentifi catlon

Gap Ana|y5|s

( Scenario Identiﬁcation)

Figure6: The WISDOM Requirements Capture Process

which the WISDOM solution can be targeted.

Figure 6 shows the four stages of the requiremeasapture process, the tasks that fall within each stage and
how these tasks interrelate. Each stage of this process is now be described in more detail in the following

sections.
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3.1. Analysing the Water Value Chain

The first stage of the requirements captupeocess involves achieving a high level understanding of the
structure and the processes involved in the water value chain in each of the pilot studies. To achieve this,
the first stage is broken down into two tasks: a) Documenting water processes hgitiggFO0 [1] functional
modelling methodology and b) the provision of network topology specifications.

In order to produce IDEFO models for each pilot, the system within the pilot location will need to be
analysed and the following tasks performed:

1 . Documen the high level processes that the water goes through within the pilot.

2 . For each process identified the inputs and outputs must be identified and using these inputs and
outputs processes are connected.

3 . For each process identified the constraints (standdetjal requirements, economic frameworks,
guality/quantity requirements) and mechanisms (actors, existing software, existing hardware) must be
identified.

4 . Once the high level model of the system has been produced, each process on this model should be
broken down and the IDEFO modelling process is repeated for each process.

An example of a process documented in IDEFO is shown in Figure 7. This simplified example show that water
is abstracted from a river and passes into a water treatment process. drexaimple Abstraction License

and The Quality Procedures are constraints and flow metres, pumps and water quality metres are
mechanisms.

The second task of the first stage of the requirements capture process focuses on understanding the
topology of the wagr network within each pilot. This task involves data being provided, in a standard
format, to enable a detailed understanding of the components that make up the water system and how
they are arranged geographically.

Throughout the execution of the requimeents capture process a series of templates were used to ease the
provision of information. These templates can be found in Appendix A.

Abstraction .
License Quality Procedures(IMS)

L

River Abstraction »| Water Treatment

T A0
Flow Pumps T

Meters Water Quality
Monitors

A3

Figure7: Simplified IDEFO Diagram
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3.2. Analysis of Existing Water Systems and Processes

Thesecond stage of the requirements capture methodology builds on the understanding of the pilot's water
processes and topology. This stage consists of three tasks: a) Documentation of existing hardware and
software used within the pilot b) Documentation oéyk performance indicators and ¢) UML (Universal
Modelling Language) Use Case Modelling [2].

The first task involves identifying further information for each of the mechanisms identified as part of the
IDEFO modelling. To achieve this a template was prdvigg&ing for the following items of information:

 Name

Type (Software/Hardware)

Description

Platform- What underlying platform (if any) it requires
Communicatiort, How it communicates with other devices

Data storage technologyhow does the device storeath (If at all).

=A =4 =4 4 4

File formatc If device utilises data storage what file format does it use.

The second task involves specifying in more detail the key performance indicators for the various processes
within the pilot, the majority of which will have beeadentified as constraints during the previous stage of

the process. For each constraint that has been identified extra information was produced to enable the
understanding of the legislative and performance criteria that exist within the environment ichvaur

pilot studies are operating.

The final task in the second stage is to understand the interactions of actors with the water system. To
achieve this a series of use case modelling exercises were conducted. The IDEF0O models were analysed and
all actorsthat featured as mechanisms were used as a starting point for generating use cases. An example of
such a use case is provided in Figure 8.

Control Room

View telemetry data
—)‘ Recieve alarm signals |

}fDecide relevant contact
g

Shift Controlle Alert local staff

Remote emergency Shutdoer

x

Figure8: A Sample Use Case Model
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3.3. Behavioural Change Analysis

The behaviourathange analysis that has been conducted as part of Task 4.1 also forms an important
element of the requirements capture methodology. This analysis has three main goals: a) To establish the
views of stakeholders as to current weakness which the WISDOMaosot#n target, b) ascertain the water
usage characteristics of the general public within the pilot sites and c) determine the views of the general
public as to water efficiency and the adoption of water saving devices and practices.

To implement the firstobjective a series of interviews will be conducted with stakeholders at both the
managerial and the worker level. It is anticipated 30 interviews will be conducted. To implement objectives
b) and c) a survey has been developed and will be distributechtb users (both business owners and
households) in each of the pilot studies. How these surveys will be distributed is described in the remainder
of this section and the interview and survey guestions that have been developed are shown in Appendices
B and CDetailed results of the behavioural change analysis conducted here will be presented in D4.1.

3.3.1. Questionnaire Distribution in La Spezia

In La Spezia the questionnaire will be distributed by ASP. An Italian version of the questionnaire will be
distributed by email to a list of approximately 500 people, equally distributed between public and private
users.As there was no prexisting survey mechanism of a similar nature to the Ask Cardiff model, the
guestionnaire was distributed directly to employees of theal authority and its associates, to teachers, to
students at the local university and to employees of ACAM and SAT. This broad spread of recipients was felt
to encompass a robust and representative sample group for the survey. The survey distrilemibratgd a

total of 500 responses, which were subsequently uploaded onto an online survey website. The survey
results are also reported in Deliverable 4.1

3.3.2. Questionnaire Distribution in Cardiff

In Cardiff, the end user questioaire wasdistributed with the help of Cardiff City Council to a
representaive sample of the population. Theitial questionnaire, cosisting of only four questionis the
adzYYSNIJ SRAGAZ2Y 2F a! a1l /FTNRAFFED ¢KS a! Zidby/tHeNRAFT
courcil. The survey wasent to these individuals by email but is also advertised using social ned@l3

GKS a! a1 /FTNRAFTFU &adzNBSe NBOSAGSR cnnn NBalLRyaSao
The final question of the short WISDOM questionnaireedgbeople whether or not they agree to be
consulted again using more detailed questions concerning their water usage.

Those users who have agreed to be further consulted will form the second phase of ocwsend
consultation in Cardiff. These individualsllvbe sent the full WISDOM questionnaire, which will be
distributed by email and will be filled in on an online survey system provided by Cardiff Council.

Within Cardiff, there is a second avenue to gain-esdr participation in our survey. As part &f§ G DNB Sy S|
DN} ya3Si2gyé LINRP2SOGZ /IFNRATFTTF [/ 2dzyOAt Ada NXzyyAy3
focusing on creating a trust relationship with the citizens in the Grangetown area. However, it is anticipated
that at a later stage, this csultation will be able to facilitate the distribution of the survey to people within
Grangetown that are interested in participating.

A total d 6,000 people responded to the survey with over 2,300 responding specifically to the water related
guestions, poviding a robust sample size for the findings. We also used the Ask Cardiff questionnaire to identify
volunteers who would be willing to be questioned in more detail about their interface and experience of the
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water system. This generated a sample grotigs0 households who were then contacted separately and asked
to complete a more detailed survey developed in partnership with Cardiff University. Around 200 detailed
responses were gathered from this survey. Deliverable 4.1 gives a full analysis dfitheses

3.4. Requirements Analysis

The final stage of the requirements capture process involved conducting a detailed gap analysis within each
of the pilot students. This gap analysis involved using the information gathered during the previous stages
of the requirements capture methodology to conduct a detailed SWOT (Strengths, Weaknesses,

Opportunities and Threats) analysis. The results of this analysis then fed directly into the process of
identifying specific scenarios where the WISDOM system can positifieience the water value chain and

its stakeholders.

The process of scenario identification was undertaken by asking each pilot study to undertake (in a
workshop form) the generation of a series of scenarios. To guide thinking in the process of imgntify
scenarios four categories were chosen to focus the process:

1 Behavioural change

1 Energy reduction

9 Business process improvement
1

Supply chain water reduction

For each scenario the following information was produced and documented using a template:
1 Name Adescriptive name of the scenario
1 Description A high level description of the scenario
1 Obijectives: A statement of the objectives that utilising the WISDOM could fulfil.
1 Artefacts to be developedLists the possible developed outputs of the scenariosemgehtation.
1 Input Data: A list of the required input knowledge that would be required to undertake this
scenario. This could include: sensor information, existing business process or existing business data.

1 Existing Technologies to Utilisé listing of tle existing technologies that will be used to implement
the scenario.

9 Output Data:Lists the output data of the scenario.

9 Actors (during demonstration and at other timeslist the actors involved in the scenario, i.e., end
users, water value chain stakebdetrs, etc.

When ApplicableState, if any, conditions as to when this scenario is applicable.

Anticipated Impact:A high level overview of the anticipated impact the fulfilling the objectives of
this scenario may have.

Once generated, scenarios will be imwved and internally improved until a final set of scenarios, covering
all aspects of the water value chain, is identified. These scenarios will then provide the critical component in
successfully targeting and then defining the requirements of the WISByGim.
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4. THEWATERVALUECHAINREQUIREMENTGAPTURHRESULTSCARDIFR&
TYWYNABERDYFI

4.1. The Water Value Chain Cardiff & Tywyn Aberdfyi

5/22 Aa G(KS aAEGK tINBSad 2F GKS GSy NB3IdzA I GSR
/] @YNYz 2SftakK 2F3GSNQRa LINARYS NBalLRyaAoAtAdGe Aa G2
million household and business customers inl&¥aand adjoining areas of England. DC\gWwned by
Glas Cymru a single purpose company with no shareholders and is run solely for the benefit of customers.

PUSN
cn —

Much of what DCWW does on a dayday basis is to deliver a high quality and reliable public service
involves operating and maintaining an enormous network of mainly long life assets worth £26 billion.
DCWW undertakes this by:

1 Operating 63 water treatmanworks and treating and supplying on average around 828 million
litres of safe, clean drinking water through some 26,500 km of water mains to over three million
people every day.

1 Welsh Water also carries out some 275,000 water quality tests a years atdteof-the art
laboratories in Newport (South Wales) and Bretton (North Wales);

9 Collecting wastewater (including surface water) through a network consisting of 30,000 km of
sewers, 1,912 sewage pumping stations (SPSs) and 3,200 combined sewer eviEiis), and
treating it at 838 waste water treatment works;

1 Managing 40,000 hectares of land. This includes four visitor centres that attract around 1 million
visitors each year.

1 DCWW is the fourth largest company in Wales, employing and developidg@ &&f across Wales,
Hereford and Deeside.

One of the biggest drivers for change within the UK water Industry was the privatisation of the local water
authorities. In 1983 the Water Act was introduced in response to increasing capital investment
requirements of the water authorities and to address environmental pollution. This also had the impact of
transforming the water authorities from a public service into a business organisation and introduced the
GLINARYOALX S 2F 0240 0 Ssing Eapital indestiedequirér@ntsiagoraemnpisNgere ¥ 2 NJ
made tointroduce longun marginal cost pricing fdRS G SNXA Y GA 2y 2F &gl GSNI GF NR-
each of the Water and Sewerage companies produce a business plan every five year tthassasdition

of the current asset base and to detail the expected expenditure levels, known as Asset Management Plans
(AMP). Most of the UK Water and Sewerage companies are privately owned, therefore have shareholders,
however DCWW is different. DCWW doeg have any shareholders and is therefore able tanveest and

profit back into the business to help reduce costs moreover help to reduce the cost to the customer.

The standard measured charges frofApril 2014¢ 31* March 2015 for DCWW customeisat are on a

water meter are £1.35 per cubic meters of water and £1.69 for sewerage [40]. On a company level it has
been stated that bills for Welsh Water customers will remain flat in real terms, thisalfis a driver for
change resulting in DCWW wgoping new innovative ways of working that must be embedded into the
business to achieve cost savings.
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Welsh Water's vision is to earn the trust of our customers every day and performance is governed both
external mainly by Ofwat, NRW and the Eonment Agency (EA) in England and internally by a series of
high level outcomes and measures of success that are defined in the top level business plan. The following
details gives a summary of tlreitcomes and measures of success:

1 Safe Drinking water Customers will have complete confidence that drinking water is safe, reliable
and tastes good;

1 Protecting our Environment To safeguard a sustainable environment that can be handed on to
future generations;

1 Responding to climate changeTo adapt activigs to deal with the potential effects of climate
change, while reducing carbon footprints;

Best in ClassCustomer service that is as good as the best utility companies in the UK;

Affordable bills- Prices will reflect good value for money for customevigh an effective range of
help for those, struggling to pay;

Looking after our assetdViaintenance of assets for future generations, at the most efficient cost;
A first class tearnDeveloping a team of people who will provide a great servigaigiomers.
An efficient business Continue to be an efficient business

Figure 9 shows a high level overview of the processes that water passes through within the Wwater va
chain. All of these processes (with the exception of water usage by consumers) are controlled by Welsh
Water. These processes are: abstraction and treatment, distribution of clean water, collection of
wastewater, wastewater treatment and finally dischie of waste products. Further descriptions of these
processes can be found below and diagrams breaking down each of these can be found in Appendix D.

Figure9: High Level Overview of Welsh Water Process
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