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1 Introduction

In the framework ofthe ~ TWIST (Transnational Water Innovation Strategy) project,
three Living Labs have been set up in each of the countries that are part of the
Consortium.

Experimental infrastructures already existing in Andalusia, New Aquitaine and
Lisbon have been used for the creation of these Living Labs. These infrastructures
have been selected because of the availability of access to wastewater and the
existing trans -regional cooperation between the neighbouring regions participating
in the project (Andalusia and Murcia; Lisbon and Alentejo; New Aquitaine and
Occitanie).

Each Living Lab specialises in different but complementary aspects:

- Open Water Living Lab (OWL2) : Spanish Living Lab specialised in wastewater
treatment and regeneration.

- LaVISo : French Living Lab specialised in solutions for wastewater treatment and
associated infrastructure management.

- Urban Lisbon Living Lab (uL3) : Portuguese Living Lab specialised in wastewater
treatment for reuse and resource recovery (water, nutrients and energy).

These Living Labs work in a network and in a complementary way, favouring
transregional and transnational technological cooperation (thus multiplying the
impacts of the project).

This report includes the progress made in each of the three Living Labs. It should
be noted that the situation caused by the COVID -19 pandemic has restricted the
development of the work.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund. TWIST ZNr. SOE2/P1/E0506
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2 Open Water Living Lab (OWL2)

The Open Water Living Lab (OWL2) is the Spanish living laboratory created
within the framework of the TWIST project.

2.1 Institutions involved in the constitution of OWL2

2.1.1 Fundacion Publica Andaluza Centro de las Nuevas Tecnologias
del Agua (CENTA)

The Fundacién Puablica Andaluza Centro de las Nuevas Techologias del Agua
(CENTA) is a water research centre promoted by the Consejeria de Medio Ambiente
de la Junta de Andalucia with the support of other public and private organisations
in the water sector. With a research career backed by more than 20 years of
experience in the water sector, wastewater management and water resources,
CENTA has become an international reference in the field.

The CENTA Foundation works extensively as a knowledge agent and research
centre and has signed collaboration agreements with eight Andalusian universities.
It carries out projects in collaboration with other Spanish universities, such as the
University of Alcald de Henares in Madrid and the Polytechnic University of
Catalonia; it collaborates closely with other leading research centres (the Centre for
Study and Experimentation -CEDEX-, the Catalan Institute for Water Research -
ICRA-, the Higher Council for  Scientific Research -CSIC-, the Technological Institute
of the Canary Islands -ITC- and the Institute for Advanced Studies of Madrid -IMDEA -
, among others).

Its mission is to contribute, through the generation and dissemination of
excellence and knowledge, to the efforts made by public administrations, research
centres and companies to make Andalusia a reference point in the field of water.

The values of the entity are:

1 Innovation: incorporating knowledge for the development of new
technologies and processes, developing new solutions and/or improving
existing ones.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
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1 Transfer: with a relentless effort to obtain knowledge -.where it is
needed and should be applied, improving the competitiveness of the

sector as well as the quality of life of citizens.
1 Tertiarisation: incorporating a holistic view of the world and its
relationships that favours the flow of knowledge and experience and the
creation of collaborative networks.
T Commitment: to promote the transmission of social and
environmental values and to develop technologies for the most
disadvantaged, thus contributing to the achievement of the Millennium
Development Goals and the Europe 2020 Strategy.
1 Knowledge: as the core of its activity and understood as a public good,
developed on the basis of the intellectual capacity and the scientific and
technical activity of its human team.

The mission of the CENTA Foundation is addressed through two types of

objectives , strategic and operational, which are described below:

Strategic objectives

i To improve the competitiveness and internationalisation of the water
sector in Andalusia and to generate new activities and employment
through the generation of knowledge and its application to respond to
market demands.
1 To contribute to maximising the competitive advantages of the
Andalusian water sector, and to position it as an area of strategic
innovation in the national and international context.
1 Providing independent, evidence -based scientific -technical support
during all phases of Andalusian policy development and advice for
adaptation to European standards.

Operational objectives:

1 Generate knowledge: Developing our own research projects and in
collaboration with other regional, national and international entities.

9 Disseminate and transfer knowledge: creating transfer networks and
enhancing its role as a dynamic sector, promoting synergies between the
different scientific, economic and financial agents and society in general,
promoting the concept of the Living Labor atory at the experimental plant
in Carrion de los Céspedes.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
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1 Strengthen R&D and investment in innovation in the water sector: seek
efficiency in our own activity, influence the sector's R&D agendas and
favour collaboration strategies between the different agents in the

knowledge system.

1 Promote the use of technologies, products and services to support the
generation of knowledge and experimentation on a semi -industrial scale
between companies, knowledge agents and administrations acting as a
gateway between research and the market.

1 Develop and generate tools for capacity building around opportunities

for innovation and the creation of new markets.

2.2 Type of Living Lab

o)
Water
Living Lab

The CENTA Foundation, as the driving force behind OWL2, through a
participatory debate with different actors (public entities, innovation agents,
technology producers, researchers and civil society) has defined and configured the
OWL2 ecosystem, making pro gress in the creation of its user community and its
relationship model (functional and organisational),

The innovation created by OWL2 has to be aligned with the objectives of
European, national and regional water policies and programmes. Likewise, as a
Living Lab, through co -creation and under amulti ~ -stakeholder approach, OWL2 also
aims to influence the or  ientation and development of these policies.

The scope of the work carried out in OWL2 is closely related to the areas requiring
innovation. This maintains the differentiating character of the research and work of
the CENTA Foundation, focused on the field of solutions for the treatment and reuse
of wastewater adapted to the needs of small urban agglomerations, providing
innovative solutions to the needs of rural areas.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund. TWIST ZNr. SOE2/P1/E0506
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On the one hand, this is an area where CENTA mainly concentrates its know -how
and can therefore generate a greater impact and, on the other hand, in the medium

to long term, the higher demands on the quality of treated effluents from small
agglomerations w il require the development of new innovations that respond to
the current context, which is obviously significantly different from that of 20 years
ago.

CENTA is a research centre and continues to play this role within the Living Lab.
Thus, in the process of transferring from research to innovation, OWL2 provides
services and develops products (its own technologies) but at the same time these
technologies are not only an end in themselves, but also an enabler of social change
both at the level of citizenship and at the level of the individual citizen.

OWL2 works as a collaborative network in which the members of its user
community are involved, favouring the opening of scientific infrastructures to the
public. To this end, OWL2 can incorporate citizen science processes that, in addition
to facilitating  the collection of data and information, can favour behavioural change
processes.

The effort to incorporate citizens into the co -creation and innovation process is
not only the responsibility of CENTA but should be a collective effort of all members
of the network. Therefore, other actors can be integrated into the community of
users wh o may have a more appropriate role for it.

2.3 Objective of OWL2

The mission is to contribute, through the generation and dissemination of
excellence and knowledge, to the efforts of public administrations, research centres
and companies to make Andalusia a benchmark in the field of water.

Values:

Innovation: incorporating knowledge for the development of new technologies
and processes, developing new solutions and/or improving existing ones.

Transfer: with a relentless effort to bring knowledge to where it is needed and
should be applied, improving the competitiveness of the sector as well as
the quality of life of citizens.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
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favours the flow of knowledge and experience and the creation of
collaborative networks.

Commitment: to promote the transmission of social and environmental values
and to develop technologies for the most disadvantaged, thus
contributing to the achievement of the Millennium Development Goals
and the Europe 2020 Strategy.

Knowledge: as the core of its activity and understood as a public good,
developed from the intellectual capacity and the scientific and technical
activity of its human team.

2.4 Physical context of OWL2

2.4.1 Location of infrastructure

Fundacion Centro de Nuevas Tecnologias del Agua is located in the municipality
of Carrion de los Céspedes (2,500 inhabitants), 30 km from Seville. Next to the A -49
motorway, CENTA covers an area of 41,000 m 2 which houses its Experimental R&D&I
Centre, its laboratories and the main building used as the Foundation's
headquarters and for dissemination and training activities.

The Experimental Centre was built in 1990, as a fundamental part of the Research
and Development Plan for Wastewater Treatment of Non -Conventional
Technologies directed by the Andalusian Ministry of the Environment (1987 -
present). The CENTA Foundationisr esponsible for its management.

This experimental centre, which has a treatment capacity of 700 m3/day and 40
different treatment systems, is unique in the world due to its scale, technological
diversity and traceability.

This technology platform, which consists of a large set of technologies
containing the most sophisticated systems together with the most natural ones,
supports CENTA in its research activity and other scientific agents, as well as
companies working in the water sector.

Research projects or experimental developments are evaluated under the same
test conditions (influent characteristics, climatic conditions, laboratory and
technical equipment), allowing for robust comparative studies.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund. TWIST ZNr. SOE2/P1/E0506
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One of its specificities is undoubtedly its versatility, its ability to combin
technologies and the fact that it can offer both research centres and companies the
opportunity to carry out their research.

Its facilities also include a complete analysis laboratory and an official
meteorological station. It is undoubtedly a centre endowed with great singularity
and dynamism where technology and biodiversity go hand in hand.

Figure 2.1 Aerial view of CENTA's Experimental Centre in Carrion de los Céspedes (Seville).

2.4.2 Treatment units

The Experimental Centre has been working mainly on the development,
implementation and dissemination of non -conventional technologies for the
treatment of wastewater generated by small populations. However, since 1995, the
PECC has accepted prototypes in a study or test step from various companies
commercialising wastewater treatment systems.

The Experimental Centre has a pre -treatment unit that receives untreated
wastewater from the municipality of Carrién de los Céspedes. The preliminary
treatment and distribution characteristics are as follows:

Screening: automatic screening with bar screen (3 cm) and sieve (3 mm) and
manual screening with bar screen (2 cm).

Sand and grease chamber: aerated sand and grease removal chamber, sand
classifier and grease concentration.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund. TWIST ZNr. SOE2/P1/E0506
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Pumping tank: 3 pumps (2 + 1) (2 kW power unit)
Distribution system: with a volume of 18 m 3, Level controlled by probes. 11 outlets
equipped with an electromagnetic flow meter.

Figure 2.3: Water distribution system of the Experimental Centre

The main primary treatment system is an Imhoff tank that treats a flow of 60
m 3/day. Two new chambers were built in 2020.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
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Figure 2.4: Imhoff tank

Conventional and non  -conventional technologies have been implemented in an
area covering an area of 41,000 m 2 The non -conventional technologies
implemented are: lagoon, artificial wetlands, intermittent sand filters and different
combinations of these, as well as trickling filters and rotating biological contactors.

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund. TWIST ZNr. SOE2/P1/E0506
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Figure 2.5: Extensive technologies at CENTA's Experimental Centre

It also has intensive systems such as extended aeration or Membrane Biological
Reactors (MBR):

Figure 2.6: Intensive technologies in the CENTA Experimental Centre

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund.  TWIST ZNr. SOE2/P1/E0506
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Figure 2.7: Centrifuge and sludge thickener
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On the other hand, the Experimental Centre has a prototype testing area for
companies, specially prepared for CE marking.

Figure 2.8: Technology validation area

During the last year, several innovative treatment units have been implemented
at the pilot plant:

1 French -style vertical flow wetland

1 horizontal flow bioelectrogenic (METland®) wetland

1 aerated wetland with a novel filter media (Filtralite P) for phosphorus removal

1 High -Rate Algal Pond Photobioreactor (HRAP)

1 sludge drying system with solar energy

2 intensified wetlands (one aerated floating helophyte filter and one Rhizoshp'
Air wetland)

TWIST Project is co -financed by the Interreg Sudoe Program through the European Regional
Development Fund. TWIST ZNr. SOE2/P1/E0506
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