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READING GUIDE

The BLUEBOOK on Creating a Water Europe Living Lab (WELL) is published in two different formats.

The first format is the ‘Main Document;, which is the present publication. This is the project’s core document. It describes how the
Water Europe Living Lab (WELL) model can help implement measures to realise a Water-Smart Society. It is targeted at a broad
group of practitioners, administrators and scientists — that is, all of those with a potential interest in using the WELL instrument
to solve practical and complex water problems, today and into the future. This format aims to strike a balance between scientific
credibility, administrative relevance and practical feasibility, and to do so as briefly as possible, but without compromising too
much on depth and coherence.

Secondly, there is the ‘Background Document’ This format covers all of the BLUEBOOK themes in extensive detail. It is targe-
ted at members of (potential) WELL communities, who can draw on its comprehensive material when shaping their WELL and
discussing its purpose and working mechanisms. The Main Document is essentially a summary of the Background Document’s
principal themes.

Chapter 1 sets the BLUEBOOK within the development context of Water Europe. It describes Water Europe’s evolution sin-
ce its founding, and outlines why the introduction of the WELL concept is a logical step at this point in time. The centre of
the present water problem is a threatened water shortage by 2030 due to a discrepancy in space and time between water
supply and demand. This is closely related to the water crisis that threatens Europe due to rising water consumption and the
consequences of climate change. The identification of practical solutions is also within the scope of the European Water4All
co-funded Partnership programme, which has the promotion of demonstration projects as one of its main activities. This
chapter briefly describes the biggest challenges in the field of water management and discusses the importance of coopera-
tion between the Water4All programme and the Water Europe community.

Chapter 2 presents the Water Europe vision which guides this document, providing the strategic foundation for the WELL,
an instrument that should ultimately help realise the future Water-Smart Society. The chapter details the three objectives
of water security, water sustainability and water resilience, and addresses the three key challenges that need to be tackled
to achieve them: excessive water, scarce water and polluted water. It also discusses the use of five innovation concepts that
should help drive the solutions. By defining the vision, objectives, innovative concepts and challenges, this chapter sets out
the lines of thinking along which we should proceed in a WELL.

In chapter 3 we discuss the international ecosystem in which a WELL will find its place. We look at initiatives and institu-
tions that make up this ecosystem in more detail. How they delineate the field within which the path to sustainability will
be followed. To this end, we distinguish the world of the policy frameworks (United Nations, European Union), the strategic
intelligence (UN, EU), the leverage events (UN-COP meetings, World Water Forum, World Economic Forum, Water Europe,
Citizen Science Initiatives), and the implementation-oriented frameworks (UN’s SDGs, EU water-oriented Directives and the
Water4All programme). We also briefly discuss how innovations can be socially embedded, and also how the path from idea
to application depends on the level of societal readiness of a spatial or technological solution. In this context, the chapter
also briefly discusses the difference between technological readiness, innovation readiness and societal readiness. The WELLs
focus on solutions for which societal readiness is necessary. The chapter provides guidance in this regard.

In chapter 4 we briefly discuss the history of the Living Lab model and the development of Water-Oriented Living Lab
(WOLLs) and their characteristics. WOLLs are specifically intended to develop and market innovative technology. The WELL,
on the other hand, is implementation oriented. The chapter briefly explains how an existing WOLL could evolve into a WELL
via the Water4All programme.

Chapter 5 focuses on the WELL as it operates in practice and pursues its practical goals. The questions that arise concern
which scale levels (countries, river basin districts, cities, neighbourhoods, or industrial parks), and which themes and practical
water problems a WELL is suitable for. And we investigate what the overarching ‘Unity of Purpose’is in all these examples. In
addition, this chapter addresses the issue of the governance of a WELL. This also affects the way in which Water Europe itself
is organised, so this subject is also briefly discussed in connection with the WELL's management.

Chapter 6 specifically discusses how the three strategic objectives of water security, resilience and sustainability could be
achieved through actions. The increasingly complex situation in which the water supply will find itself is also discussed. Partly
in this light, various forms of governance are briefly examined, with the themes of resilience and reliability being paramount
in view of climate change. In addition, the water-energy and water-food nexus connections are briefly discussed because a
nexus approach will play an increasingly significant role in the intersectoral tackling of intractable water problems. Finally,
several developments in society surrounding the public-private issue and the role of financing as an important success factor
for a Water-Smart Society are briefly discussed.




Chapter 7 discusses the social desire for a circular economy and what this means for the water sector. The discussed is based
on an (R7) philosophy in which waste prevention and waste processing both play a vital role. The R7 matrix approach en-
compasses R2 to R6 of these types of measures."R1 stands for the continuous process evaluation and improvement, while R7
represents the last option for the disposal of sewage sludge, that is, as landfill - a solution that should be avoided in the future
if possible. Finally, the role that the self-cleaning capacity of nature, in combination with classic infrastructure solutions, could
play is also discussed. In this light, combination solutions under the heading nature-based solutions are the way forward.

In chapter 8 we discuss the Digital Twin approach, in which we simulate reality in a digital environment. In the twin method,
we try to approach reality by integrating an optimal amount of data and information in such a way that we can think in scena-
rios and reliably simulate the consequences of choices therein. Working with Digital Twins is illustrated with a few examples.
This WELL-DT facility is described and explained as a web application, and (for those with greater technical familiarity) with
reference to the digital architecture of the digital ecosystem that is offered to WELL participants. Some ambitious use cases
are described as examples of advanced applications, for example in the areas of global data integration for broad insights, and
advanced water and environment risk assessment.

Chapter 9 shows what a WELL development process could look like using a mind map. Two development phases and a total
of six steps are distinguished. In an initial phase, preparations must be made to form a WELL consortium and provide it with
the correct data, information and expertise. In a second phase, the final WELL organisation and the goals that have been set
are discussed. The WELL Digital Twin is a central instrument that supports decision-making and visualizing the outcomes of
scenario planning.

Chapter 10 provides a list of recent publications on several subjects discussed in the BLUEBOOK Background Document,
and which quickly provide the reader with extensive background information should the need arise. (Only available in
background documents).

The three Annexes present: a) two assessment tools (City Blueprint Approach and Water Footprint Implementation); b) a glossary
of terms used in Chapter 8; and c) a brief Q&A to determine the reader’s appetite for a WELL approach.

'"The R7 approach embodies the principles of the circular economy: Reduce, Reuse, Recycle, Repair, Refurbish, Remanufacture and Rethink. It emphasises minimising
waste, maximising resource efficiency, and fostering a more sustainable and circular economic model.




CHAPTER 1. INTRODUCTION

Water Europe development context

Water Europe has developed steadily since its inception in
2004.1n 2023 it published an updated version of its 2016 Vision
document, in which it profiles itself as fulfilling the following
roles: a) advocate of a circular water sector as part of a Water-
Smart Society, b) driver of innovative water technology, )
organiser of demonstration and implementation projects
using the Living Lab instrument, and d) facilitator in the
establishment of the Water Europe Marketplace, an instrument
that highlights Water Europe’s role as a context and solutions
broker.

In the Water Europe Marketplace, new and proven products
and services are stored and displayed in a structured manner.
It is also the site within Water Europe where users of a Digital
Twin approach can gain easy access to specific data. Moreover,

Assembling the jigsaw puzzle

Realising Water Europe’s vision of a Water-Smart Society, at the
heart of which is the ‘Value of Water’ for our society, economy
and biodiversity, in effect presents the considerable challenge
of assembling a complex jigsaw puzzle. A puzzle in which the
pieces represent the several objectives, challenges, innovative
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Water Europe has joined the European co-funded Partnership
Water4All as a further means of accelerating innovation.
Water Europe and the Water4All Partnership share common
objectives, notably the accelerated creation of a Water-Smart
Society usingWater-Oriented Living Labs (WOLLs); thisinvolves
key actions such as replicating good Living Lab examples, and
making more effective use of the new organisational model
of Water Europe’s Communities of Practice (CoPs) and of its
Marketplace.

Water Europe Living Labs (WELLs) are directed at the
implementation of measures for the realisation of a Water-
Smart Society. This BLUEBOOK is a manual for the practical
migration path towards the Water-Smart Society of the future
by means of this solution-oriented WELL instrument.

concepts and special instruments involved. To provide an
overview, Figurel.1 depicts the various pieces of the puzzle,
each of which the BLUEBOOK Background Document
discusses, both individually and with regard to how each one
fits in with the others.

WATER SECURITY

SCARCE WATER

RESILIENT
WATER
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Figure 1.1 The Water-Smart Society puzzle



State of Affairs

It is expected that by 2030 global water demand will exceed
supply by as much as 56%. The picture for Europe is mixed,
but according to the Water Exploitation Index plus (WEI+)
there is good reason for concern since, in summertime, severe
water scarcity already affects 70% of European residents. We
are not going to solve this problem without drastic measures.
Many of the solutions will be part of integrated measures
aimed at furthering sustainability in the agricultural, industrial
and energy sectors, but also at water conservation in homes.
They will also raise challenges concerning the financing of
innovative solutions, and the omnipresent social role of water
— for instance, in health and safety, as a factor of production
and means of transport, and a key to biodiversity.

The way forward

The time has come for Water Europe to take the next step
towards implementation. Water Europe proposes to do this
by investing in the use of WELLs for the implementation
of solutions. The practice-oriented WELLs are actually

When it comes to water safety, we must envision a society
in which water is used sparingly and efficiently; in which
we protect our water systems as much as possible against
pollution, and recover and recycle raw materials from the
water whenever possible. Moreover, water resilience must
ensure that our water system can withstand the weather
extremes associated with climate change. Water sustainability
for its part regards the way we organise the sustainable
management of the water system, including its infrastructure.
Most of these measures will call for significant investments,
given the enormous scale of the expected water shortage and
the possible consequential risks for society.

complementary to WOLLs, which are focused primarily on
technological innovation. The use of WELLs and of WOLLs
dovetails with the Water4All Partnership’s demonstration-
oriented Pillar D, where the WOLLs and WELLs concepts meet.




CHAPTER 2: COMPONENTS OF A STRATEGY

The BLUEBOOK is based on the principles of the Water Europe
vision, as expressed in the 2023 Vision document ‘The Value
of Water - towards a Water-Smart Society'’ This document has
guided us in structuring the BLUEBOOK and planning the
development of the WELL instrument.

It also provides the language we need to ensure effective
communication and discussion about the issues at hand. It
has been repeatedly shown how important it is to develop a
common language if we want to effectively tackle and solve
complex problems. When it comes to water, we increasingly
do this in consultation with administrators and professionals
who often must do this on the basis of their own specific
substantive and administrative contexts. They use their own

language and concepts which, if not properly explained
or understood, can lead to misunderstandings. Thus, the
importance of harmonisation.

All the key elements of the Vision document are represented
in Figure 2.1. At the centre is the Value of Water (for our society,
economy and biodiversity), surrounded by the three objectives
of water security (no water scarcity nor pollution), water
sustainability (future-oriented water system and governance)
and water resilience (against climate change impact), which
are in turn surrounded by the innovation concepts that drive
the solutions: circular water, multiple waters, digital water,
inclusive water and resilient water.
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RESILIENT WATER
(INFRASTRUCTURE)

WATER
RESILIENCE
Resilience against

climate change
impact

WATER
SUSTAINABILITY

Water system and
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Y™

DIGITALWATER |
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Fig 2.1: Coherence in the Water Europe vision for a Water-Smart Society.

Chapter 2 messages

- Clear and unambiguous language and definitions are essential to conveying Water Europe’s vision and to communicate the
challenges and solutions in an understandable, systematic and consistent manner.

« The core of the message concerns the social, economic and biodiversity Value of Water, which we can fully realise by tackling
the challenges of excessive water, scarce water and polluted water, to achieve the objectives of water security, sustainability and
resilience, by means of six innovation concepts, as summarized in Figure 2.1.




CHAPTER 3: FROM POLICY TO IMPLEMENTATION

An action-oriented ecosystem

This chapter describes the international ecosystem in which complementary categories of organisations and meetings provide
direction for the expansion and renewal of the water sector, with the goal of achieving a Water-Smart Society globally.

Those categories concern:

« International action-oriented policy frameworks, notably the United Nations (with the SDGs) and the European Union, with its
guiding (Framework) Directives and Green Deal.

- Strategic knowledge generators like the UN Intergovernmental Panel on Climate Change (IPCC), UNESCO’s World Water
Assessment Programme (WWAP), the World Economic Forum (WEF), the EU’s European Environmental Agency (EEA) and Joint
Research Centre (JRC).

« Key meetings in which important guidelines and action perspectives for future policy are formulated. These include the UN
Conference of Parties (COP), the annual United Nations Climate Change Conference, the World Water Forum of the World Water
Council (WWC), the WEF (particularly its G20 Infrastructure Hub), the IWA World Water Congress & Exhibition, and Water Europe,
with its annual Water Innovation Europe, Water Knowledge Europe, and Water Market Europe conferences.

In this ecosystem Water Europe is particularly active in facilitating the acceptance and introduction of innovative technology to
bring the Water-Smart Society closer more quickly. It focuses on promoting WOLL and WELL initiatives and thus tries to promote
the societal readiness level of innovations, in addition to the technology readiness level of technologies.

The BLUEBOOK refers to the overarching commonality of all these activities a Unity of Purpose: we all pursue the same goal,
although from different angles.

Chapter 3 messages

- Policy implementation requires four contexts with specific roles.

- Action-oriented policy frameworks (taking decisions).

- Strategic intelligence (knowing the facts).

- Leverage events (communicating the facts and solutions).
- Implementation readiness (ready for action).

« Key instruments from which the messages need to be effectively communicated to the public are (references are given in the
BLUEBOOK Background Document to all the websites of the relevant organisations or programmes).

- UN Sustainable Development Goals (particularly SDG 6).

- Water Framework Directive and its associated Directives.

- Reports of the UN Intergovernmental Panel on Climate Change.

- Water Exploitation index of the JRC.

- The United Nations World Water Development Report (UN WWDR).

- The World Water Forum (WWF) of the World Water Council (WWC).

- Intelligence reporting from the World Economic Forum (WEF).

- Observations and analytics from the G20 Infrastructure Hub.

- Reporting from the Specialists Groups of the International Water Association (IWA).

In our pursuit of solutions to water-related challenges, it is crucial that a diversity of perspectives be embraced. Beyond the
expertise of established research institutions, there is a vital role for citizen science, in which the collective knowledge and
engagement of everyday people contribute to a deeper understanding of our water issues. Recognising that addressing these
challenges goes beyond mere technological innovation, we must focus on the complex social dynamics at play. Effective solutions
are not just about groundbreaking technology; they're about societal readiness — the intricate interplay between knowledge,
skills and social acceptance. It is in this synergy between technological advancement and social suitability that true progress in
water management lies.




CHAPTER 4: FROM WOLL TO WELL

Living Labs

Living Labs, as either WOLLs or WELLs, help avoid the so-called innovation ‘Valley of Death;, which is depicted in Figure 4.1. This
refers to the situation in which new services and products can end up, effectively shipwrecked, because of a lack of resources to
further their development.

VALLEY
OF
DEATH

EXITING EXITING
RESEARCH COMERCIALIZATION

RESOURCES RESOURCES

LEVEL OF DEVELOPMENT

Figure 4.1. Source: Saheed A. Gbadegeshin, Anas Al Natsheh, Kawtar Ghafel, Omar Mohammed, Ashten Koskela, Antti Rimpildinen, Joonas Tikkanen, Antti
Kuoppala, Overcoming the Valley of Death: A New Model for High Technology Startups, Sustainable Futures, Volume 4, 2022, 100077, ISSN 2666-1888,
https://doi.org/10.1016/].sftr.2022.100077

Water-Oriented Living Labs (WOLLs)

The WOLL is defined by Water Europe as being:

A water-oriented, real-life demonstration and implementation instrument that brings together public and private institutions,
government, civil society, and academia to jointly build structured grounds to develop, validate, and scale-up innovations that
embrace innovative technologies, governance, business models, and advancing innovative policies to achieve a Water-Smart Society?.

In 2024, in the framework of the Water4All Partnership and Water Europe’s vision for a Water-Smart Society, Water Europe produced
an updated ATLAS of Water-Oriented Living Labs which contributes importantly to fostering collaboration and innovation within
the water sector. This publication provides a comprehensive map of WOLLs, both within Europe and globally, underlining their
critical role in addressing pressing water-related challenges. The WOLLs Atlas 2024 marks a significant advancement in the field
compared to the previous 2019 edition of the Atlas, since it is based on a new assessment methodology, enabling a more accurate
identification of mature, champion, and emblematic WOLLs in Europe and beyond.

Water Europe Living Labs (WELLS)

WELLSs are in turn practice-oriented and should be used to address current water problems with existing, but also, if possible, new
technologies. But the WELL's priorities are always the solutions and the social adoption. The definition of a WELL used by Water
Europe is as follows:

A water-oriented platform-like environment with a cross-sectoral nexus approach, which has the involvement and commitment of
multi-stakeholders and a certain continuity, which works in an action- and solution-oriented way towards the optimal design of
water systems on a regional, urban, and industrial scale with the objectives of water safety, water resilience, water sustainability and
a Water-Smart society as a combined result.

2Water Europe, Notebook series #1.




WOLL and WELL evolution

Although the BLUEBOOK is focused on the creation of WELLs, there is of course ample prospect for the evolution of WOLLs into
WELLs. Figure 4.2 below presents a possible development path of this sort. The figure first refers to the development stages that
WOLLs themselves go through - ‘i’ refers to the initial stage, ‘e’ to the evolving stage, and ‘s’ to the sustainable stage, at which,
from a purely technological perspective, the technology becomes completely embedded in a social setting. The BLUEBOOK
Background Document discusses this evolution in detail.

TECHNOLOGY READINESS LEVESL (TRL) INNOVATION READINESS LEVEL (IRL)

Experimental proof of concept i-WOLL Idea/business proposal
Technology validated lab e-WOLL Create and actional plan SOCIETAL READINESS LEVEL (SRL)

Technology validated in a industrially Scaled testing
relevant enviroment s-WOLL S Proposed solution validated by relevant stakeholders in the area

TECHNOLOGY TAKE UP

Solution demonstrated in a relevant environment in cooperation with relevant

INNOVATION TAKE UP stakeholders (WaterdAll) S ————

Refinement of solution and retesting in relevant enviroment with relevant
stakeholders as necesary

Proposed solutions and plan for societal adoption complete and qualified

Actual solution proven in relevant environment (i-WELL)

SOCIETAL TAKE UP

Figure 4.2. WOLL and WELL evolution from technological to social solution

This evolutionary process is also seen as a phased embedding of innovative services and products in a social setting and context.
Such a process is certainly conceivable in a context in which the Water4All Partnership is gaining steam. This programme can
indeed provide a springboard for parties that want to further develop their technology in a societal context, and fine-tune it to
the needs of stakeholders dealing with special water problems.

Chapter 4 messages
« The European Network of Living Labs (ENOLL) has brought the Living Lab concept to life in Europe. .

- More than one hundred Water-Oriented Living Labs have now been established in Europe, within and outside the framework of
the Horizon2020 and the Horizon Europe programmes.

- Water Europe Living Labs have, as solution-oriented Living Labs, a different signature than WOLLs.
- The Water4All Partnership can play a vital role in evolving WOLLs into WELLs.

- WELLs have the same set of functional elements as WOLLs, but with characteristics tailored to the specific role of a WELL.




CHAPTER 5: THE OPERATIONAL WELL

Spatial scales

WELLs can be deployed at different spatial scales (Member State, river basin, river basin district, city, village and neighbourhood).
The starting point in the BLUEBOOK philosophy is that the European Member States are bound by the Water Framework
Directive (WFD) and all associated Directives, namely: the Groundwater Directive, Environmental Quality Standards Directive,
Drinking Water Directive, Urban Wastewater Treatment Directive, Marine Strategy Framework Directive, Floods Directive, Bathing
Water Directive, and Nitrates Directive.

The Unity of Purpose

The Water Europe WELL approach aims to develop anchor points at three different spatial scale levels. The approach provides
guidance and the BLUEBOOK Background Document includes good examples from our own experience. We have chosen to
examine the Member State (national) level, the river basin level, and the local level, which might represent entities such as city
districts or industrial parks. For these three spatial scales we have formulated the core of the assignment under the overarching
theme of ‘The Unity of Purpose’ This means that we sometimes must deal with specific, scale-related water problems, but that
all these specific solutions, if we use our instruments wisely, should bring a Water-Smart Society closer. At each scale we have
defined specific themes for action.

« Member State scale. Theme 1: The Global Water Challenge. From Europe’s perspective, correcting the discrepancy between
water supply and demand constitutes a compelling challenge. This has risen to more than 50% worldwide in recent decades.
The Water Footprint methodology is discussed as an instrument to make countries aware of their national responsibility in an
international water setting.

- River Basin scale. Theme 2: European Water Compliance Planning. This is the spatial scale that is linked to the WFD and associated
Directives. These Directives constitute a powerful and insightful instrument that indicates that there is still much to be achieved
in the field of water quality. We owe it to ourselves as European citizens to fulfil what we have agreed to with each other.

« Local Scale.
- Theme 3: Citizens’ Ownership. Facilitate the process of getting citizens actively engaged in building a Water-Smart City.

- Theme 4: Industrial Symbiosis. Prevent competition for what could become a scarce resource, water, and proactively pursue
constructive interaction and symbiosis between water users, by exploring the future together and devising shared solutions.

WELL Governance

For all spatial scales, a WELL must meet several governance requirements. We have defined a specific theme for action for each
aspect.

« Embed WELL.Theme 5: The Strength of Water Europe’s Weak Ties. We describe how to bring the WELL instrument to the attention
of water stakeholders by activating Water Europe’s network. This involves special reference to the College F membership (Public
Authorities), as well as the so-called ‘first order’ (formal members), ‘second order’ (participants of the outreach activities Water
Innovation Europe, Water Market Europe, and Water Knowledge Europe), as well as all the first- and second-order‘acquaintances,
which are the ‘third order’ network members, known as the ‘weak ties' We refer to this relationship ecosystem as the WELLNet.

« Technology Transfer. Theme 6: Digitalization. The effective functioning of a WELL depends heavily on a good digital infrastructure.
We distinguish between a digitally structured Water Europe backbone with optimal interaction facilities for staff, members and
(WELL) partners (connecting front and back office), and the infrastructure for content management, such as environmental
data, data analytics tools and data storage, in the context of a Digital Twin approach, as a key instrument for an integrated
digital strategy. The latter facilitates twin to environment integration, twin to system of intelligence integration, twin to system
of record integration, and twin to twin integration.

Chapter 5 messages

« A WELL provides the instruments and the collaborative setting to accelerate a water-oriented action programme to move
towards a Water-Smart Society, from the European and national to the local scale, assisting in solving practical problems on site.

« The Unity of Purpose of the six main themes of the WELL approach can be summarized as follows: There is a global water
challenge, on which Europe is working at the forefront with its WFD, and for which Europeans share a vision as key stakeholders,
where the public and private sectors work closely together in a model of water symbiosis and where we collaborate across and
beyond the traditional boundaries of silos, accelerating the introduction of innovative technologies across spatial scales, to help
establish a Water-Smart Society.

- The WELL activities are embedded in the WELLNet.

« The WELL approach is instrumented in two complementary digital dimensions which are aimed at the digital backbone and the
digitization of the required data and its exchange.
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CHAPTER 6: A STRUCTURED APPROACH

The Vision

This chapter discusses how we could take a structured approach in effectively tackling the water challenges of excessive
water, scarce water and polluted water referred to in Chapter 2. More specifically, we focus on what the operational guiding
frameworks for water management could look like in the pursuit of the three objectives of water security, water resilience and

water sustainability

Operational guiding frameworks

Water Security Figure 6.1 presents the four critical factors in water security: multiple sources, water storage, fit-for-purpose

water and wastewater treatment.

MULTIPLE SOURCES
Where does the
water come from?

Rainwater, Surface water,
groundwater, salt water,
recycled water.

Drinking water, process
water, agricultural water,
nature’s needs, water

for transport, cooling
and hydrogen
production.

WASTEWATER TREATMENT

Recycling that what
needs to be retained.

413

WATER STORAGE

What kind of infrastructure
to increase the storage
capacity?

Dams, reservoirs,
MAR for storing water
and blocking salt intrusion.

Recycling water and
upcycling ingredients,
reusing kinetic and
calorific energy.

FIT-FOR-PURPOSE WATER
Recycling wastewater &
upcycling ingredients,
including energy.

Figure 6.1. The rationale of the different water security dimensions.

Water Resilience underscores four critical factors of water resilience: protection, prevention, maintenance and emergency
response. Although Europe’s basic water infrastructure is largely functional, it may prove inadequate in a context of extreme
climate fluctuations. Moreover, enhanced maintenance and preparedness, including timely evacuation measures, are imperative

to confront escalating environmental challenges.

PROTECTION

What type of infrastructure do we
need where in the watersystem to
protect against droughts and
floods?

1

Design of resilient, robust
and reliable infrastructure
at all spatial and

functional Ievels.@

Strict schemes of
(preventive) maintenance

4

MAINTENANCE

How do we adequately
(preventively) maintain all
of the water system's water
infrastructure (‘the chain is
as strong as its weakest link’)

PREVENTION

How can we effectively
prevent emergencies?

Stress testing of exiting
infrastructure for the
future and upgrading.

Adequate information of the
public to understand the causes
and consequences of extreme
events, including evacuation
planning

3

EMERGENCIES

What kind of instruments
and provisions do we need
for emergency planning in
cases of extreme events?

Figure 6.2. The rationale of the different water resilience dimensions
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Water Sustainability Figure 6.3 outlines four vital aspects for water sustainability: transparency, commitment, participation
and instrumentation. Instruments like the WELL support collaborative problem-solving with reliable scenario planning, while
platforms like the Water Europe Marketplace offer technical resources, with potential future use of Digital Twins for targeted
solutions.

TRANSPARENCY
How can we better inform stakeholders COMMITMENT .
about the decisions to be made so that How can we entice stakeholders

they can make the most of their role to connect with the social goals
nd value? of the Value of Water?

A water system that is well Stress testing of exiting
understood in all its infrastructure for the

technical and governance H
aspects by all its stakeholders L ] e L.

S

Bringing stakeholders Offering a suit of technical
together to work on the (digital) tools to enable
practical implementation citizens to become actively
of water solutions at engaged in decision
different scales making on the Value
for Water.
PARTICIPATION INSTRUMENTATION
How can we bring stakeholders 3 How can we provide stakeholders

together to work successfully with technical instruments to work
together on the practical

L | together on the challenges and
|mpleme7ntat|on of the Value practical solutions of Water Security
of Water? and Water Resilience issues?

Figure 6.3. The rationale of the different water sustainability dimensions

Innovation concepts
In the implementation agenda Water Europe has identified  These are further elaborated in the BLUEBOOK Background
five key innovation concepts: multiple waters, circular water,  Document for the three main objectives of water security,

resilient water, digital water and inclusive water. water resilience and water sustainability. The elaboration
takes the shape of proposed actions.

Chapter 6 messages

« The main aim of a structured approach is to familiarize stakeholders with the practical aspects of water management.
« This is done based on the dimensions of water security, water resilience and water sustainability.

« The concepts of resilience, robustness and reliability play a coherent role.

« The water system must be robust under all conditions and continue to perform its functions reliably.

- For the different organisational levels [water infrastructure, water system and Complex Adaptive System (CAS)], the management
systems can often be characterized as conservational, adaptational and transformational.

- Five innovation concepts (multiple waters, circular water, resilient water, digital water and inclusive water) are the drivers for
change.

- Looking at the water sector at a higher scale provides a picture of a sector that will increasingly profile itself through a nexus
approach, specifically involving the water Energy and the Food sector.

- Large-scale, cross-border infrastructure will be needed to make Europe more sustainable.

7

« A bottom-up approach to water problems on a regional and local scale will have to fit into a ‘multi-layered socio-spatial matrix
determined by the main infrastructure. The emerging trend of ‘financialization’ and the occurrence of large-scale infrastructure
requires specific instruments on a local scale.




CHAPTER 7: A CIRCULAR APPROACH

In this chapter we define circular water in line with Water Europe’s vision as an ‘Important concept underpinning the Water
Europe Vision for a Water-Smart Society, outlining a critical element of the sustainable and circular water system of the future
that minimizes water losses, fosters a resilient and water secure system, and optimizes the exploitation of the value of water’

The Circular WELL Approach

A summary is presented of water-saving action perspectives
that are created as a result of measures of two types: water
retention and recovery. These measures are key factors in the
various parts of the wastewater chain, namely, production,

Circular Wastewater and Drinking Water

Three separate parts of the wastewater chain are distinguished
as focal points for possible action, namely: the area where
the water-based household (and industrial) waste stream is
produced; the transport of the water-based wastewater to the
treatment plant; and the treatment of the wastewater. Major
savings can already be achieved in the household through
existing technological adjustments.

Nature-Based Solutions

It is important to combine technological solutions with the
sustainable embedding in the natural system. As a carrier of
water as a form of natural capital, nature is an important source.
Due to its ‘self-purification capacity; it also plays a natural role
in maintaining a sustainable water cycle. The ecosystem is
therefore inextricably linked to the concept of circular water.

Chapter 7 messages

transport and treatment. The resulting R7 matrix that is
developed in the BLUEBOOK Background Document
contains proposed measures per cell that can render the chain
more sustainable.?

In this context, we may think of vacuum or grinder toilets, flow
delimiters, recirculation showers, water-saving taps, water-
and energy-saving dishwashers and washing machines,
as well as kitchen grinders. Furthermore, significant water
savings depend on successfully addressing the occurrence of
non-revenue water (NRW) in the drinking water distribution
system located outside the home. NRW is the consequence of
leaking pipes, water theft, or inaccurate water meters.

Meanwhile, the use of nature as an instrument for a sustainable
water cycle takes place under different terminologies
(e.g., ecological engineering, green infrastructure, blue
infrastructure). The term nature-based solutions (NBS) is
however gradually gaining acceptance in Europe and is
broadly defined as the sustainable management and use of
nature for tackling socio-environmental challenges. It is in this
sense that NBS will be used as an umbrella term in the WELL
approach.

« To promote a circular economy, we use an ascending scale with seven priorities (R1-R7).

- The highest priority concerns preventing the production of wastewater and preventing pollution at the source.

« Indoors, large savings at the source (drinking water use) are possible (more than 50%) by incorporating water-saving technology

that is now easily available.

« Outdoors, the aim is to reduce the alarmingly high level of non-revenue water (50% on average) rs is to reduce the alarmingly

high Non-Revenue Water level (50% on average).

« In the WELL approach, nine proposals for circular actions are presented pertaining to retention, water saving, recovery of
ingredients, and infrastructure, consistent with the 7-point priority scale.

+ More than 50% of water savings could be realised in-house by installing water saving appliances.

« Nature-based solutions have become customary practice and deserve wider application because of their integrative character

(combining blue, green, grey infrastructure).

- City Heat Island effects can be dampened by enlarging green space (horizontally and vertically), as well as by incorporating

wetland ecosystems in any strategy

3The R7 approach embodies the principles of the circular economy: Reduce, Reuse, Recycle, Repair, Refurbish, Remanufacture and Rethink. It emphasises minimising
waste, maximising resource efficiency, and fostering a more sustainable and circular economic model.




CHAPTER 8:
INTEGRATION, DIGITALIZATION & THE TWIN APPROACH

Introduction

This chapter discusses the concept of the Digital Twin in the context of implementing a water solution using a WELL approach.
The chapter is based on recent developments surrounding Urban Digital Twins (UDT) and regional Digital Twins (RDT). It offers a
spatial elaboration of the DT concept as originally developed in the industry. The aim is to offer WELL participants a DT approach
that can form a meaningful interface between Water Europe and external parties. By bringing these all together in a UDT (or RDT),
they can help build a collective understanding of the problems and challenges facing their city or region before they engage in
shared decision-making and start planning the implementation of practical measures.

Digital Twins for a Water-Smart Society

The approach is described in detail in the BLUEBOOK Background Document. The Digital Twins concept (UDT or RDT) in the
context of water management (hereinafter WELL DT) is a comprehensive approach that creates advanced, virtual models of water
systems, covering everything from natural water bodies and urban water infrastructure to floodplains. These digital replicas
are constantly updated with real-time data, mirroring their physical counterparts. In addition to analyses and simulations, risk
analyses, and potential solutions are part of the approach. The Digital Twin instrument is a critical tool for informed decision-
making in water management, emergency planning, infrastructure development and sustainable environmental practices,
which are at the core of the WELL's mission.

Interoperability Powered by FIWARE and the Smart Data Models Initiative

Critical to the success of a WELL DT as a generic application is following FIWARES’ Smart Data Models for standardizing data
models for different domains. By adhering to these models, a WELL DT achieves interoperability with other systems that follow
the important FIWARE standards.

WELL DT Technology

To effectively build WELL DTs, the following key strategies of critical importance are discussed in detail: developing the WELL DT
as a web application; using JavaScript for dynamic browser-based representation; addressing the challenges of real-time data
delivery; choosing the right technologies for frontend and backend; and optimizing performance and scalability.

WELL DT Use Cases

This paragraph addresses the question of what exactly a WELL DT could mean for stakeholders. Certainly, several high-level use
cases fora WELL DT can be formulated, limited only by the ambition of WELL stakeholders. Some obvious examples are: the global
data integration for broad insights; the consolidation of local water and environmental data; identifying and raising awareness
of innovative solutions; breaking information silos in water systems; advanced water and environment risk assessment; virtual
experimentation; and empowering stakeholders to make informed decisions.

A WELL Digital Twin Development Trajectory

A possible 3-phase development path for a WELL DT includes a Scoping phase (1-3 months), a Proof-of-Concept (PoC) phase (3-6
months), and an Implementation phase (6-12 months). Part of the PoC phase is developing a Blueprint in month four, to outline
technical architecture, data integration, and user interface. To familiarize the user with the terminology and system presented in
Chapter 8, a Glossary has been included in a separate ANNEX 2.

Chapter 8 messages

- Unlike Industrial Digital Twins, Urban and Regional Digital Twins (UDTs and RDTs) are more complex due to the diverse and
dynamic nature of urban and regional environments, requiring sophisticated modelling of various elements including water
resources and services.

« The WELL DT acts as an interface between Water Europe members and external parties, facilitating a mutual understanding and
collaborative decision-making in urban and regional water management.

« The WELL DT approach integrates sophisticated virtual models with real-time data for comprehensive water management,
including but not restricted to water dynamics analysis, resource distribution, and flood risk assessment, crucial for sustainable
environmental practices.

« Adoption of FIWARE's Smart Data Models in WELL DTs ensures interoperability and semantic understanding across diverse
systems, streamlining development and enhancing decision-making efficiency.

« Effective building of WELL DTs involves strategic utilization of technologies like JavaScript for dynamic representations and
NoSQL databases for data management, emphasizing the importance of developing WELL DTs as web applications for broader
accessibility and usability.




CHAPTER 9: HOW TO ENGAGE IN A WELL

This chapter shows what a WELL development process could look like using a mind map. Two development phases and a total
of six steps are distinguished. In an initial phase, preparations must be made to form a WELL consortium and provide it with the
correct data, information and expertise. In a second phase, the final WELL organisation and the goals that have been set are
discussed. The WELL Digital Twin is a central instrument that supports decision-making and visualizing the outcomes of scenario
planning.
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ANNEX 1: BASELINE ASSESSMENT TOOLS

City Blueprint and Water footprint. For details see the BLUEBOOK Background Document.

ANNEX 2: GLOSSARY DIGITAL TWINNING CHAPTER 8

A guide to understanding DT language. For details see the BLUEBOOK Background Document.

ANNEX 3: Q&A

A simple way of finding out your appetite for a WELL approach. For details see the BLUEBOOK Background Document.
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