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According to the Grant Agreement, Water Reuse Days have been planned once
per year. The meetings (a total number of 3) should have been held each in one
of the Countries where plants are located (Greece, Italy and Tunisia), which was
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the size of the local reuse forums by bringing additional stakeholders in contact
with the project and further developing the its results. This report summarizes
the contents and the main results of the second Water Reuse Day, held on
December 2nd, 2021.
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EXECUTIVE SUMMARY
This document is a deliverable of the FIT4REUSE project, presenting the key results of the second
Water Reuse Day (WRD), held on December 2nd 2021.
To maximize the impact, the second Water Reuse Day was organized together with the EIT Food
"Rethinking Water" event in the City of Lisbon. This decision was taken since it enabled the project
to reach as much stakeholders as possible, and with that aim the Water Reuse Day was also
broadcasted in live streaming. This document aims to show the contents and the results achieved
by the event, that has been possible to organize thanks to the collaboration of all the partners
involved.

DISCLAIMER
The PRIMA Foundation is not responsible for any use that may be made of the information this
document contains, as it is merely reflecting the authors' view. The authors, the project consortium
as a whole and as individual partners, take full responsibility for using the context of this document.
The content of this document is not intended to replace consultation of any applicable legal sources
or the necessary advice of a legal expert, where appropriate. Therefore, any third party may use
the context at its own responsibility and risk.

ABBREVIATIONS
LCA
WRD
WW
WWT
WWTP
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1. INTRODUCTION
The purpose of this document is to report the work and results accomplished within the
organization of the second Water Reuse Day, held on December 2nd 2021.
FIT4REUSE includes a Work Package dedicated to Communication and Dissemination (WP9) which
is highly important to inform and raise awareness on water circular economy to a wide range of
stakeholders and to share results and knowledge produced by the Project.
One of the core actions of WP9 is the organization of Water Reuse Days (Task 9.5), which were
planned to be organized one per each of the 3 years of the project. These events should have been
held each in one of the countries where plants are located (Greece, Italy and Tunisia). Due to the
COVID-19 restrictions and limitations, this was unfortunately not possible for 1st and 2nd Water
Reuse Days.
Besides their role in fostering knowledge sharing among experts and information dissemination to
other relevant stakeholders, Water Reuse Days also aim at expanding the size of the local Reuse
Forums by bringing additional stakeholders in contact with the project. In fact, a Water Reuse
Forums were established in each participating country as a result of Task 8.4 of FIT4REUSE, to
promote the idea that democratic governance and collaborative working between a range of
societal actors such as researchers, citizens, civil society organizations and businesses can develop
outcomes that are aligned with societal values and needs.

2. WATER REUSE DAY ORGANIZATION
The second FIT4REUSE Water Reuse Day was held on December 2nd 2021 in combination with the
EIT Water Scarcity Grand Event, with the aim to reach the widest public and to bring stakeholders
in contact with the project, in order to further develop the project results and to allow knowledge
sharing and dissemination.
To achieve the above-mentioned results, the agenda of the Water Reuse Day has been organized
as follows:
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Table 2.1 – Agenda of the Water Reuse Day

AGENDA
15h15 - Opening Session
Speaker: Attilio Toscano, FIT4REUSE coordinator, UNIBO
15h25 - Greetings by PRIMA representative
Speaker: Antonella Autino, Project Manager, PRIMA Foundation
15h30 - Keynote speech: FAO-UMA initiative for non-conventional water
Speaker: Faycel Chenini, Project Coordinator, FAO & FIT4REUSE EAB
15h45 - FIT4REUSE solutions for the use of non-conventional water resources
Participants: Francesco Fatone, Full professor, UNIVPM
Sivan Bleich, Water Treatment and Supply Department Manager,
MEKOROT
Rafael Casielles, Project Manager, BIOAZUL
Özlem Karahan Özgün, FIT4REUSE Simulation platform, ITUNOVA
16h30 - Break
16h45 - Assessing the impact of the use of non-conventional water resources
Speaker: Matteo Vittuari, Associated Professor, UNIBO
16h55 - Opportunities for networking and knowledge exchange
Speaker: Maria Chiara Sole, Researcher, ISPRA
17h05 - Round table- Reuse of non-conventional water resources in the innovative waterfood-nexus concept
Moderator: Antonia Lorenzo, CEO, BIOAZUL
Participants: Attilio Toscano, FIT4REUSE coordinator, UNIBO
Nuno Brôco, Vice-president of AdP VALOR
Simos Malamis, Associate professor, NTUA
Maria Cristina Pasi, Managing Partner and Senjor advisor in advanced
innovation, sustainable chemistry, Izar
17h55 - DAY 1 CLOSURE & NETWORKING COCKTAIL
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3. OUTCOMES OF THE SECOND WATER REUSE DAY
The event took place in Lisbon, at the Museo do Oriente in the context of the Rethinking Water
event organized by EIT Food. Participating in Rethinking Water was a good opportunity for
FIT4REUSE to disseminate the project activities and expand its network in a context which brings
together researchers, innovators, entrepreneurs, experts and policy makers with a genuine
interest in water-related issues to discuss the most pressing challenges in Europe. The combination
of the EIT Water Scarcity Grand Event and the FIT4REUSE Water Reuse Day allowed to join efforts
and get the best out of the international water community.

3.1

OPENING SESSION

Attilio
Toscano
(UNIBO)
introduced
FIT4REUSE Project and the important role of
Water Reuse Days as the main events to
engage stakeholder, share project progresses
and strengthen the community around the
topic of water reuse.
The speaker presented the most important
project outcomes achieved by now:
•
•
•
•
•
•

Figure 3.1: Attilio Toscano (UNIBO) during the second
pilot plants have been installed and
Water Reuse Day
are operating;
a simulation platform is under
development;
irrigation tests are being performed;
a methodology for water reuse safety (risk management) plan is under development;
a multi stakeholder and multi-level platform has been developed;
two Water Reuse Days have been organized.

These aspects were further discussed during the following presentations.
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Antonella Autino, project manager at the PRIMA
FOUNDATION, underlined the common
priorities of EIT Food and PRIMA, referring in
particular to the vision towards a climate
resilient Mediterranean Area. The speaker
underlined that, within the transition toward
sustainability, having more sustainable land and
water management is essential to preserve our
planet. Because of that, the PRIMA Programme
Figure 3.2: Antonella Autino (PRIMA
bases its strategic research and innovation
FOUNDATION) during the second Water Reuse Day agenda on the need to increase the sustainability
of water resources in the Mediterranean Region, also focusing on the interconnections with other
relevant sectors as the food system. One significant challenge in sustainable water management is
to find ways to use less water to produce food. In this context, the valorization of non-conventional
water resources, as addressed by the project FIT4REUSE, becomes imperative to increase water
availability through a “circular approach". The speaker underlined that, in the path to a more
circular water management, it is important to consider both technical and policy options to find
effective ways to promote water reuse.
Faycel Chenini, senior water expert at FAO
and a member of FIT4REUSE External
Advisory Board, presented IMENCO, an
initiative for non-conventional water reuse in
the Maghreb Region. The vision of the
project, shared among participant countries
(Morocco, Tunisia, Algeria, Libya and
Mauritania), considers non-conventional
water as an element of primary importance
in integrated water resource management. Figure 3.3: Faycel Chenini (FAO) during the second
The holistic approach developed by IMENCO Water Reuse Day
included several actions, among which the
state-of-the-art analysis, the launch of a national policy dialogue, the identification of pilot sites in
each country (for treated wastewater and drainage water reuse) as well as the development of
cost-benefit analysis studies for the formulation of an investment plan. Also, capacity development
and cooperation actions were developed and supported by webinars, guidelines and policy briefs.
IMENCO is another example of successful projects in the field of water reuse.
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3.2 FIT4REUSE SOLUTIONS FOR THE USE OF NON-CONVENTIONAL
WATER RESOURCES
After the introductory speeches, the conference focused on the progresses of FIT4REUSE project
thanks to the contribution of 4 project partners.
Francesco Fatone (UNIVPM) presented
some of the technical solutions that are
being implemented in the project,
focusing on domestic WWT. FIT4REUSE
aims at the development of fit-forpurpose solutions in different areas of
the
Mediterranean
basin.
Both
intensive/compact and nature based
solutions are being tested, including their
integration/combination, in order to Figure 3.4: Francesco Fatone (UNIVPM) during the second
Water Reuse Day
provide domestic WW that is treated
properly and in the most sustainable way (in terms of carbon footprint). Different combinations of
technologies have to be implemented according to the quality of WW to be treated and of the final
effluent: local solutions are required for local reuses. Some examples of treating schemes applied
in FIT4REUSE pilot sites have been shown by the speaker, namely the pilot plants located in Italy,
Greece and Tunisia.
According to the new regulation for water reuse, risk management has to be implemented in the
whole value chain of water reuse, from the treatment plant to the fields and food users. In
FIT4REUSE, risks and barriers assessment is actually in progress with the final aim to produce
preliminary guidelines that can be used not only in Europe but also in Southern Mediterranean
Countries.
Solutions for desalination and brine
treatment (Working Package 4) within
FIT4REUSE project have been presented by
Sivan Bleich (MEKOROT). Four pilot plants are
included in this work package and they are
focused on energy savings (Pilot A and B) and
brine management (Pilot C and D):
Figure 3.5: Sivan Bleich (MEKOROT) during the second
Water Reuse Day
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-

Pilot A – Hybrid Membrane configurations (Reverse Osmosis + Nanofiltration Membranes,
powered by photovoltaic technology) aimed at reduction of energy consumption;
Pilot B – Fouling reduction device (FRD) & cartridge filter skid, aimed at minimizing fouling
over the membrane and thus the differential pressure that implies increasing operational
costs;
Pilot C – Photobioreactor using algae to remove nitrates from the brine and to allow the
discharge into the ocean with minimal environmental effect.
Pilot D – Calcium & Magnesium Recovery from brine.
The scope of this pilot is to find the best configuration (in terms of selective mineral recovery
and energy consumption) for mineral harvesting from brine in a circular economy approach.

-

-

Testing the effects of non conventional
water resources on irrigation is a very
important part of the FIT4REUSE project.
The progresses in this Work Package
(WP6 – Task 6.2) have been presented by
Rafael Casielles (BIOAZUL), who
underlined the importance of removing
barriers for the uptake of water reuse
practices. To do so, tests to assess
different
impacts
(agronomic, Figure 3.6: Rafael Casielles (BIOAZUL) during the second
Water Reuse Day
environmental and sanitary) are being
performed in irrigation sites. A common experimental scheme has been developed and results are
expected to be obtained the next year. Three complementary pilot sites are used to assess 5 types
of impacts:
•
•
•
•
•

Irrigation dripper clogging
Sanitary hazard
Salinity and sodicity
Fertilizer properties and leaching
Water quality in storage systems

Preliminary results indicate that less fertilizer is needed when irrigation is done with reclaimed
water, even though relevant variation have been detected probably due to the variation in time of
nutrient concentration in WW.
The speaker underlined the importance of having verified data on water quality, to increase public
acceptance (i.e. among consumers or farmers who are reluctant to use reclaimed water for a lack
of knowledge about its quality).
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The project FIT4REUSE also includes the
development of a tool able to simulate the
actual efficiency of the treatment process
through simplified models. The Simulation
Platform, presented by Özlem Karahan Özgün
(ITUNOVA), is designed to mimic the
performance of the real systems (i.e. in case of
variation of the operating or the
environmental conditions) and can be a
Figure 3.7: Özlem Karahan Özgün (ITUNOVA) during suitable tool for decision making.
the second Water Reuse Day
The Simulation Platform makes it possible to
determine the most suitable configuration for specific purposes, as it gives an estimation of the
performance of the real system without the need to run the real pilots. Different scenarios for
different cases can be simulated. The various technologies developed and tested in the FIT4REUSE
project can be simulated individually or in combination, obtaining not only the water quality of the
effluent but also energy consumption and carbon footprint of the chosen configuration. The
effects on the treatment performance of seasonal changes, fluctuation of flows or pollution
concentrations can also be evaluated.

3.3 ASSESSING THE IMPACT OF THE USE OF NON-CONVENTIONAL
WATER RESOURCES
Matteo Vittuari (UNIBO) introduced the
work in progress on the impact
assessment of the solutions developed in
FIT4REUSE.
In particular, the tradeoffs between the 3
dimensions of the impacts (environmental,
social and economic/financial) are being
evaluated with the aim of developing a
decision support tool that can help to
understand how to better tailor different Figure 3.8: Matteo Vittuari (UNIBO) ) during the second
solutions. This evaluation will allow to Water Reuse Day
identify the hotspots and the potential
improvements in the sustainability of FIT4REUSE Systems by looking to specific alternatives or
integrated scenarios.
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3.4

OPPORTUNITIES FOR NETWORKING AND KNOWLEDGE EXCHANGE
Maria Chiara Sole (ISPRA) illustrated a tool
developed within the project to foster
networking and knowledge exchange
around non-conventional water resources:
the Multi-Stakeholder Platform.

Figure 3.9: Maria Chiara Sole (ISPRA) during the second
Water Reuse Day

The platform has been conceived as a supporting service for:
• knowledge co-production, participatory processes and improvement of the perception of
water reuse;
• operational support to the network;
• FIT4REUSE results dissemination;
• inclusion of the widest range of stakeholders.
The speaker illustrated the registration procedure and the functionalities of the Platform, which
include settings to customize the platform and the dashboard, a file section were relevant
documents are stored and shared among users, an activity section in which activities done by
different users are reported, a talk section where it is possible to create thematic forums or chats
between users, a calendar section that gives the possibility to create and share events and a survey
section that is used to collect information from the user through thematic questionnaires.
The Talk section will be used to foster collaboration and to promote discussion and knowledge
sharing amongst the users proposing topics of discussion on a regular basis.

3.5 ROUND TABLE- REUSE OF NON-CONVENTIONAL WATER RESOURCES
IN THE INNOVATIVE WATER-FOOD-NEXUS CONCEPT
The last part of the Second Water Reuse Day was dedicated to the theme of reuse of nonconventional water resources in the innovative water-food-nexus concept, which was discussed
in a round table moderated by Antonia Lorenzo (BIOAZUL) with the participation of Attilio Toscano
(FIT4REUSE coordinator, UNIBO), Nuno Brôco (Vice-president of AdP VALOR), Simos Malamis
(Associate professor of the National Technical University of Athens) and Maria Cristina Pasi
(Managing Partner and Senior advisor in advanced innovation, sustainable chemistry, Izar).
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Figure 3.10: The participants of the Roundtable

The first theme of discussion introduced by the moderator was focused on the Nexus approach,
that looks to the sustainable management of water, soil, energy and waste (going forward now
with the ecosystem) and integrates environmental management and governance across sectors
and scales. Implementing Water-Food nexus projects contributes to the reduction of
environmental risk and ecological scarcity, especially under the current context of climate change
and population growth.
According to Cristina Pasi, the nexus concept is permeating the industrial sectors in each step of
the value chains. The speaker underlined the connection between water reuse and material
recovery, themes treated by FIT4REUSE, and sludge management: sludge is an outcome of the
WWT processes that can represent a huge resource. In the upcoming challenges of the industrial
sector water plays a fundamental role, and so does the sludge. Offering high-quality treated water
as well as specific sludge which may contain valuable resources (as phosphorous, for example)
could fit the Nexus approach and also give economic benefits. From an industrial perspective water
reuse strategies are actually being developed in different directions: the reuse inside the same
process that generated the WW, the reuse in a different process and, last but not least, the
reduction of water consumption.
Nuno Brôco, as a representative of a Portuguese public water operator, underlined how energy
neutrality, sludge recovery and WW reuse are the three pillars of the strategy of his company. For
what concerns energy, it is planned to progress from the current very high consumptions to energy
neutrality by 2030. Talking about sludge, the speaker stressed how it could be a very important
resource in the context of the actual fertilizers crisis, also taking into account the European
strategy to decrease the use of synthetic fertilizers and promote the use of the organic ones.
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Considering the problem of water scarcity, reuse could be an important asset for Portugal, but
actual reuse rate is lower than the European average. According to the speaker this could be due
to bottlenecks as:
-

different visions between farmers, politician and the urban sector;
lack of instruments for the environmental and economic regulators to properly address
water scarcity;
a national legislation that, until 2019, has complicated the obtainment of permits.

Simos Malamis presented the Greek situation concerning water reuse, underlining that the reuse
rate is still low. The reasons are primarily related to the urbanization pattern: in Greece population
is concentrated in big cities (40% is in Athens) so that treatment facilities need to be centralized.
The barrier for reuse is in this case related to the necessity to send treated water far from where
it is produced (e.g. to agricultural lands), with the problem of pumping, that leads to significant
energy consumption. Reclaimed water could be used to irrigate green spaces inside the city, but it
would involve just the use of a minor part of the treated water (about 8%). Because of this barriers,
the rate of reuse in Greece could reach a maximum of 15-20%, which would imply in any case a
huge fresh water saving.
Talking about the water nexus, the speaker stressed that the paradigm in WWT has now changed:
in the past the focus was just the treatment, but now issues as the energy footprint and the carbon
footprint, the possibility of a fit-for-purpose reuse and the impact on food production have also to
be carefully considered.
Attilio Toscano explained his point of view on the Nexus approach from an agricultural water
management perspective, which can be applicable at least at the Emilia-Romagna Region (in Italy)
and includes the following elements:
-

water to be used for the irrigation systems,
food (crops in this case) which is grown thanks to the irrigation system,
the high energy consumption of irrigation,
the impacts on ecosystems in rural areas.

In these points we have the nexus approach – we have water, energy, food and ecosystem. In this
context water reuse is crucial to close the cycles but also to establish a link between the urban and
the rural sector.
An important aspect is also that, besides the supply of water to the rural areas, drainage water has
to be managed. In this context it has to be noted that, at least in the Emilia-Romagna Region, in
the drainage canals that collect contaminated water from agriculture (i.e. with nutrients and
pesticides) also treated WW and combined sewer overflows are discharged in some cases; these
canals (several meters downstream the discharge and after mixing with freshwater) are then
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usually used also for irrigation purposes, so that in some ways reuse is already performed without
regulation or risk analysis.
The potential of water reuse is evident, but there are still barriers to its full development, as
discussed by speakers in the Round Table:
-

-

-

-

Maria Cristina Pasi started the discussion focusing on the industrial perspective, in which
the problem is related to information sharing. As an example, the ESG (Environmental,
Social and Governance) divisions are spreading inside industries; also, technologies for
water saving and reuse are being already developed and used but there is not so much
public attention on it. Also, education is fundamental to make young people aware about
issues as water scarcity and water reuse;
Going further into the theme of communication and information, Nuno Brôco states that
it is really important to create partnerships with opinion makers to educate and inform
about water reuse. In addition, the role of City leaders is central to build strong
partnerships and to implement smart urban projects, such as the irrigation of all the public
spaces with reused water, which is happening in Lisbon;
from an academic point of view, Simos Malamis underlined that solid evidences have to be
provided to demonstrate that the solutions proposed are reliable. These evidences are
crucial both for public acceptance and to support the development or the update of
legislation;
According to Attilio Toscano, having a new European legislation that will act as an
“umbrella” for the development of new national legislations will surely help to foster water
reuse. The challenge now is to implement the risk management plan requested by the new
Regulation: here there is much space for innovation and development of methodologies.
Moreover, a detailed planning of water reuse is essential: not all the WWTPs may be
suitable for water reuse because of the distance from agricultural land, the need of
pumping, WW quality etc. A planning should be made at least at Regional scale to select
the suitable plants for irrigation and to define actions to make water reuse possible
(infrastructures, treatments, etc.). Also, at farmer level, actions should be implemented to
assess problems related to the application of European legislation for the security of food
production (linked for example to food quality certifications): new regulation on water
reuse should guarantee coherence with other food safety regulations to reassure farmers
about possible market impacts of the use of reclaimed water.

4. CONCLUSIONS
In conclusion, the second Water Reuse Day met the objectives established at the beginning of the
project. Although the ongoing pandemic crisis, the adjustments put in place for the organization
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of the hybrid event (both in presence and online) were effective. Moreover, the combination of
the event with the EIT Food Grand event has been successful, giving more visibility to the project.
382 participants took part in the event, 31 in presence and 351 online. Stakeholders have been
reached in different countries and important results collected, also thanks to the interesting
exchanges, knowledge sharing and roundtable put in place during the event.
Therefore, it is possible to conclude that the second Water Reuse Day was largely attended
achieving the first goal of the event: reach the widest public and bring the stakeholders in contact
with FIT4REUSE, in order to develop further the projects results and to allow sharing and
dissemination.
Therefore, the main goal of the second Water Reuse Day event was achieved: to reach the widest
public and bring the stakeholders in contact with FIT4REUSE, in order to develop further the
projects results and to allow sharing and dissemination.
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