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Brief Description

According to the Grant Agreement, Water Reuse Days will be prepared once per
year. Three meetings will be organized, one in every country where plants are
located (Greece, Italy and Tunisia). Water Reuse days aim at reaching the wider
public and expanding the size of the local reuse forums by bringing additional
stakeholders in contact with the project, and further developing the results of the
project. This report summarizes the organization and the main results of the first
Water Reuse day held on November 5th, 2020.
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EXECUTIVE SUMMARY
The present document is a deliverable of the FIT4REUSE project, which is part of the PRIMA
programme supported by the European Union. The PRIMA programme is endorsed by Horizon
2020, the European Union’s Framework Programme for Research and Innovation. This Report
presents the Key results of the first Water Reuse Day (WRD), held on November 5th2020 within
the ECOMONDO event.
The first Water Reuse Day was delayed of one month because of the COVID-19 pandemic
emergency and it was re-organized completely in an online mode. Moreover, in order to reach
as much stakeholders as possible, the Water Reuse Day organization requested the planning
of different prior meetings in the FIT4REUSE countries, which contributed to the success of the
event. This document aims to show the steps followed and the results achieved with this
organization of the first Water Reuse Day that has been possible thanks to the collaboration of
all the partners involved.
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1. INTRODUCTION
The project FIT4REUSE is built on three pillars. The first and the second one, respectively
“Innovation of treatment technology” and “Application”, address both direct and indirect use
of non-conventional water resources, providing guidelines and performing a holistic
assessment of the use of non-conventional water resources to improve public and legal
acceptance of treated wastewater. The third pillar “Assessment and regulation” focuses on
creating a specific methodological framework for impact assessment and multi-stakeholder
platform that will utilize the results and improve perception of non-conventional water
resources. Therefore, within this pillar, it is possible to locate the activities envisaged in Task
8.4 and Task 9.5 that are both very relevant for the success of the Water Reuse Days.
In fact, the objective of Task 8.4 is to establish a Water Reuse Forum in each participating
country to promote the idea that democratic governance and collaborative working between
a range of societal actors researchers, citizens, civil society organizations and businesses will
develop outcomes that are aligned with societal values and needs. Water Reuse Forums are
organized based on existing national networks engaging relevant stakeholders, belonging to
different categories, such as irrigators, public utilities, industry, associations and citizens, with
the support of the multi-stakeholder platform, working both as physical and virtual meetings.
This engagement is designed to enable all stakeholders to equally participate in an inclusive,
democratic and participative process. Water Reuse Forums will interact periodically on specific
topics in line with the progress of the project. Webinars and virtual trainings will be organized
in order to update the stakeholders before the annual meetings that will take place during the
Water Reuse Days (WP9).
The Task T9.5 is specifically dedicated to the organization of Water Reuse Days, to be prepared
once per year, one in every country where plants are located (Greece, Italy and Tunisia). Water
Reuse days aim at reaching a wider public and expanding the size of the local reuse forums by
bringing additional stakeholders in contact with the project, finally developing the results of
the project. Therefore, Water Reuse Days, apart from being a communicational instrument,
are an important tool to support Water Reuse Forums and to develop Foresight exercise.
Activities on Water Reuse Days include training and awareness raising workshops on water
reuse, public debates and practical demonstrations. The implementation of these activities
aims at fostering knowledge sharing among experts and information dissemination to other
relevant stakeholders, including citizens.
The purpose of this document is to report the work and results accomplished within the
organization of the first Water Reuse Day, organized on November 5th 2020.

2. WATER REUSE DAY ORGANIZATION: MAIN STEPS
The Water Reuse Day 2020 was organized following three main steps:
- Step 1: Stakeholders’ consultation
- Step 2: Webinar
- Step 3: Water Reuse Day
The details of their organization and outcomes is are described below.
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STEP 1 - Stakeholders’ consultation
Between the 15th and 31th of October 2020, FIT4REUSE’s partners organized, at country level,
online meetings with their local stakeholders. The outcomes of the national meetings
contributed to the development of the territorial and real-scale scenarios modelled for WP7
(T7.3), where the sustainability assessment of specific FIT4REUSE water chain solutions under
concrete social and context characteristics are conducted. The consultation helped to identify
the territory to be analysed as well as potential barriers and opportunities for the adoption of
the proposed FIT4REUSE water chain solutions in the selected territories. Then, the
participating local stakeholders were invited to join the multi-stakeholder platform for further
engagement to the project.
Prior to those national meeting, FIT4REUSE’s partners met online, in order to be aligned on the
consultation (questions to be addressed, style to be adopt, etc.), and discussed the format to
be followed during the local meetings with country facilitators, as well as the way to invite key
stakeholders and the material to share with them.
STEP 2 - FIT4REUSE Webinar event
The Webinar represents the second step planned for the organization of the Water Reuse Day.
On October 29th 2020 the Webinar was organized among the countries’ facilitators, in order to
share the results of the previous national meetings. Each facilitator (one partner per country)
highlighted their main findings in 5 minutes. The Webinar was also the occasion to align for the
first Water Reuse Day to be held one week later during the ECOMONDO event, as indicated in
the Agenda below.
Table 2.1 Webinar’s Agenda

Agenda
10:00 - 10:10 Introduction and aim of the meeting
Maria Chiara Sole (ISPRA, Italy)
10:10 - 10:40 Exploratory legislative interviews’ per country regarding the treatment of nonconventional water resources
Anna Berti Suman (UNIBO, Italy)
10:40 - 11:10 Discussion of results from the country consultation
All partners
11:10 - 11:30 Next steps: Water Reuse Day - Agenda and organization
Maria Chiara Sole (ISPRA, Italy), Matteo Vittuari (UNIBO, Italy)

Maria Chiara Sole (IT - ISPRA) welcomed the participants and introduced the aim of the
Webinar and the next steps for the organization of the Water Reuse Day.
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Aim of the Webinar
v To discuss the outcomes from the national stakeholders meetings
and compare the results.

v To coordinate for the first Water Reuse Day that will be held on
November 5th during ECOMONDO

1st step:
NATIONAL MEETINGS

2nd step:
WEBINAR

Done
Italy, Greece, Tunisia, Israel

On-going

3rd step:
WATER RESE DAY
Next step

FIT4REUSE is part of the PRIMA programme
supported under Horizon 2020, the European Union’s
Framework Programme for Research and Innovation.
Grant Agreement number: [1823]
[FIT4REUSE] [Call 2018 Section 1 Water]

Figure 2.1. Aim of the Webinar

After the introduction, Anna Berti Suman (IT-UNIBO) showed the results of the exploratory
legislative interviews’ for each country taken into exam, regarding the treatment of nonconventional water resources that will feed the Deliverable 8.7 of the project.
To follow, every country involved in the organization of the national meeting presented the
main results of the meetings as well as the stakeholders involved. A summary of those results
is reported below for each country.
Greece
Table 2.2 Greek Participants in the national meeting

Lesvos Water Utility

5 representatives

Local construction company

1representative

University of Aegean

2 representatives

Private company

1representative

Other universities

4 representatives

Researchers

15 representatives
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Main outcomes:
-

-

-

Social conflicts in the selected area: Problems related to the availability of water in
Antissa, Lesvos, especially during the summer period; increased touristic activity during
these months in combination with the agricultural demand, leads to high pressure on
the main natural water resource, which is an aquifer; As a result, some social conflicts
arise in the territory regarding the water management.
Current status on available water quality and quantity: Some quality problems
(presence of arsenic in water drilled from the aquifer); increased water stress as, due
to this fact, many drillings have been shut down; lower water availability for drinking
and irrigational purposes; Many private drillings in the area cover only private
demandsBenefits and challenges of the existing wastewater solution: 17 WWTPs
available in Lesvos island;Difficulties operating, managing and maintaining WWTPs in
remote areas due to lack of human resources and personnel with expertise;
outsourcing the operation of WWTPs in remote areas is the current solution to this
challenge; Public acceptance initially low, but later was increased.
Benefits and challenges of the FIT4REUSE solution: Low public acceptance of water
reuse projects (especially in remote areas); Bureaucratic matters (difficulties in
authorizing water reuse plans enabling NBS); Low motivation for private contractors to
involve in the construction of non-conventional wastewater treatment technologies at
the stage of tender; Low public awareness and mistrust of the provided water quality
of the NBS; Need for pilot demonstration programmes, and dissemination of its results;
Low energy and cost requirements of proposed solutions; increased local public
acceptance after demonstrating these benefits in the community; Well-coordinated
actions from social actors enhance public acceptance.

Israel
Table 2.3 Israelis Participants in the national meeting

Israel Environmental Protection Ministry

1 representative

Small wastewater treatment plant WWTP

1 representative

PBR expert researcher

1 representative

Mekorot - Israel National Water Company management

2 representatives

Main outcomes:
The technological-economical-environmental needs:
- To remove nitrates from the brackish-water reverse osmosis BWRO brine (from 70 to
5 ppm NO3-N) prior to discharge to the sea.
- To utilize minimal footprint (minimal reactor retention time)
- To use low chemical and energy consumptions
- To create an addition value (algae harvesting – depends on algae quality)
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Italy
Table 2.4 Italian Participants in the national meeting

Public research (UNIBO, UNIVPM, CREA, ISPRA)

11 representatives

Land reclamation bodies (Consortium of Ferrara, Renana, 11 representatives
Romagna, Emilia Centrale, CER)
Local and regional authorities (ATERSIR, Ente Ancona Servizio 6 representatives
Idrico, UTI Italia, Servizio acque E.R.)
from private companies (HERA, ANEA)

3 representatives

The general concept of the project was presented to introduce the stakeholders to FIT4REUSE,
the sustainability assessment (WP7 and Task7.3 in particular with the aim to develop a
participatory approach), with a particular focus on the Italian pilots, specifically in the Regions
of Emilia Romagna and Marche.
Main outcomes:
-

-

-

Social conflicts: no major social conflict arise in the described areas, except for a
seasonal one, between the city of Piacenza, Emilia Romagna, Italy and some
environmentalist organizations, related to the summer utilization of a river basin for
agricultural irrigation.
Current use of wastewater for agricultural purposes: already implemented and
operational in the Province of Bologna. In the case of Jesi WWTP (near Ancona, Marche
Region), the effluent from the technological plant is discharged into natural basins for
further refinement (Constructed Wetlands). Despite the high quality of the water, the
effluent from this natural system is then discharged in the Esino River after
disinfection. This is due to the lack of an agreement between farmers, users and the
utility.
Benefits and challenges of wastewater treatment solutions: constructed wetlands
generally do not fit for large areas, but for targeted situations in small and rural areas.
Benefits and challenges of FIT4REUSE solutions: main challenge is to combine the
various treatments to have an applied technology with sustainable costs for the
Mediterranean region.
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Tunisia
Table 2.5 Tunisian Participants in the national meeting

The Department-General for the Environment and Quality of
Life (DGEQV), Ministry of the Environment

3 representatives

Ministry of Health National
Agency of Sanitary and Environmental Control
Products. ANCSEP, Ministry of Public Health

2 representatives

Department of Hygiene and environmental protection
(DHMPE)

3 representatives

International Center for Environmental Technologies of Tunis
(CITET)

1 representative

National Sanitation Utility (ONAS)

1 representative

National Agency for the Protection of the Environment (ANPE)

3 representatives

Regional Commissary for Agricultural Development,
Nabeul (CRDA), Ministry of Agriculture and Hydraulic
Resources

1 representative

National Water Distribution Utility (SONEDE)

1 representative

PPM Engineering

1 representative

Independent Expert in Water Management

1 representative

Main outcomes:
-

-

Location: The location chosen for the pilot project was considered to perfectly fit.
Technology for Wastewater treatment: Need to exchange with other ENI CBC projects
that are addressing the same challenges (MENAWARA, AQUACYCLE, NAWAMED); need
of accurate cost analysis; Special attention to tertiary treatments.
Technology for Desalination: Necessity of an accurate cost analysis; salinization risks
due to overexploitation by low cost – easy technologies; energy consumption for
desalination processes should be lowered; concerning the management of brine
possible irrigation use to produce medicinal plants, but an environmental impact
assessment might be required to measure the salinization of aquifers and soils.
Social acceptance and conflict risks: Consultation of the civil society and the local
inhabitants is necessary for the success and the appropriation of the technology and
the proposed solutions; the population accepts desalination better than reused water;
the water needs for the drinking water sector are more and more important; faced to
the lack of water, the conflicts over water use will intensify with the risk that farmers,
especially in public irrigated areas, will use raw wastewater for irrigation.
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The partners welcomed the results achieved at national level, as shown by the participation to
the national meeting, by a wide variety of stakeholders. Moreover, the feedbacks collected will
be useful to identify the territory to be analysed as well as the barriers and enablers to adopt
selected water chains. The Webinar was also the occasion to align for the first Water Reuse
Day supposed to be held one week later during the ECOMONDO event.

Figure 2.2 Webinar’s Participants
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STEP 3 – WATER REUSE DAY (ECOMONDO)
The first FIT4REUSE Water Reuse Day was held on November 5th2020 during ECOMONDO with
the aim to reach the wider public and to bring stakeholders in contact with the project, in order
to develop further the project results and to allow knowledge sharing and dissemination. This
session, the third of a wider Water Reuse days organization, gave us the opportunity to present
the stakeholder engagement results, introduce the multi-stakeholder platform, a tool built to
create a community around non-conventional water resources, as well as the status of one of
the key project outcomes: the Water Reuse Risk Management Plan.
To achieve the above-mentioned results, the agenda of the Water Reuse Day has been
organized as follows.
Table 2.6 Water Reuse day’s Agenda

Agenda
14:30 - 14:40 Overview of the PRIMA programme
Marco Orlando (PRIMA, Spain)
14:40 - 15:00 Water reuse and new European guidelines
Bernd Manfred Gawlik (Joint Research Centre, Italy)
15:00 - 15:20 FIT4REUSE project presentation
Attilio Toscano (Alma Mater Studiorum - University of Bologna, Italy)
15:20 - 16:00 Water reuse and alternative water sources in FIT4REUSE countries: current
state and how water reuse will impact the system
Francesco Fatone (Marche Polytechnic University, Italy)
Rafael Casielles (BIOAZUL S.L., Spain)
Rémi Declercq (Ecofilae, France)
Simos Malamis (National Technical University of Athens, Greece)
Sivan Bleich (National Water Company MEKOROT, Israel)
Atef Jaouani (Higher Institute for Applied Biological Sciences of Tunis, Tunisia)
Özlem Karahan Özgün (İTÜNOVA Teknoloji A.Ş., Turkey)
16:00 - 16:30 FIT4REUSE Multi-stakeholder platform
Maria Chiara Sole (National Institute for Environmental Protection and Research, Italy)
16:30 - 17:00 Stakeholder engagement outcomes
Matteo Vittuari (Alma Mater Studiorum - University of Bologna, Italy)
17:00 - 17:15 Integrated systems for risk management of water reuse in the Mediterranean
basin: towards Water Reuse Risk Management Plan
Francesco Fatone (Marche Polytechnic University, Italy)
17:15 - 17:30 Session wrap up and conclusions
Attilio Toscano (Alma Mater Studiorum - University of Bologna, Italy)
Maria Chiara Sole (National Institute for Environmental Protection and Research, Italy)
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3. OUTCOMES OF THE FIRST WATER REUSE DAY
The event was held online, through the platform made available by ECOMONDO and it was
advertised in its program. This gave to the event a certain visibility: 73 visitors took part to the
first Water Reuse Day, not counting the presenters. It was not possible to know the identity of
the affiliation of the visitors due to the data protection privacy policies.
Prof. Attilio Toscano started the meeting explaining that the aim of the Water Reuse Day was
to reach the wider public and bring stakeholders in contact with FIT4REUSE, to further develop
projects results, while promoting knowledge share and dissemination. The event agenda
included the presentation of the stakeholders engagement results, the introduction of the
multi-level and multi-Stakeholder platform and the presentation of the status of the Water
Reuse Management Plan.
Prof. Attilio Toscano introduced the presenters and the institutions they belong to. An
overview of the PRIMA program, the results achieved so far and the timeline of the future calls
was given by Marco Orlando, the FIT4REUSE’s Project Officer (PRIMA Foundation). Afterwards,
a presentation on Water reuse and new European guidelines was given by Bernd Manfred
Gawlik (JRC), one of the main people involved in the implementation and development of the
new European Regulation on Water Reuse. Bernd Manfred Gawlik gave a comprehensive
overview of the state of play of the Regulation, detailing the various steps that, from 2015, lead
to the current regulation. His presentation included the Conceptual Framework of the
regulation, the theory behind the Risk Management Plan (for which the contributions and the
data on the results of the PRIMA projects will be particularly relevant), the system boundaries
and the side-effects on public health and the environmental hazards, among other things.
Prof. Attilio Toscano presented the FIT4REUSE project, its objectives, partners involved, the
pillars it is based on and the main outcomes expected. This was then followed by the partners
presentation, of the water reuse and alternative water sources in FIT4REUSE countries. One
representative per country introduced the current state and how water reuse practices will
impact the system in their countries.
Following, the multi-level and multi-stakeholder platform was presented, consisting of a tool
built to create a community around non-conventional water resource. Specifically, it was
explained that the platform is intended as a supporting service to: establish mechanisms for
knowledge co-production and a participatory vision building process; support operational
networking among project partners and relevant stakeholders; take into due consideration the
progress and results coming from the other Working Packages of the FIT4REUSE project; reach
the widest range of stakeholders including users and citizens. Moreover, an overview of the
platform interface was given, together with a practical explanation on how to use it.
The last part of the meeting focused on stakeholders engagement: within the FIT4REUSE
project, a sustainability assessment is being currently performed, to evaluate the
environmental, economic and social impacts of the four pilots (in Greece, Israel, Italy and
Tunisia). The sustainability assessment is based on a life cycle thinking approach integrating
LCA, LCC and SLCA and the methodology used is a participatory approach engaging a variety of
different stakeholders, to ensure that the methodology will reflect their knowledge and needs.
The national meetings prior to the Water Reuse Day are part of this process and their main
results were presented.
The last presentation focused on the integrated system for risk management of water reuse in
the Mediterranean basin. It showed the state of play of the Water Reuse Management Plan,
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one of the most significant outcomes foreseen for the FIT4REUSE project. The Plan will be
developed starting from the analysis of existing guidelines on risk management such as the
Australian Guidelines for water recycling and the recommendations from the World Health
Organization as well as results from previous European projects (e.g. Demoware). Therefore, it
will follow a similar methodology applied to ensure safety in the drinking water system that is
already familiar to water utilities. Furthermore, the plan will be adapted to the key elements
of risk management laid down by the new European Regulation 2020/741 on minimum
requirements for water reuse. Therefore, the drafting of the Plan is based on four steps, already
ongoing: the preparation step including the system description, the risk assessment (where
risks are identified, characterized, and prioritized), the monitoring step to ensure risk
minimization, and finally, the communication to the public.
Within the FIT4REUSE objective, the plan shall be customized on the peculiarity of
Mediterranean reality. Therefore, it is crucial to take into account the fragmentation that exists
in the Mediterranean Area concerning the regulatory framework and the level of technological
water reuse solutions as well as the end-user implementation. Indeed, water reclamation will
cover different needs stressing the importance of the FIT-FOR-PURPOSE approach.
After the last presentation Bernd Manfred Gawlik (JRC) and Marco Orlando (PRIMA) gave their
positive feedback on the project and the results achieved so far, offering their support for the
next steps to come.
In conclusion, the first 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 of the event were effective: stakeholders have been reached in different
countries, the consultations have been performed and important results collected. The first
Water Reuse Day was largely attended achieving the first goal of the event: reach the wider
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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Figure 3.1 Screenshots from the Water Reuse Day
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4. ANNEXES – REPORTS ON NATIONAL MEETINGS
4.1 GREECE

FIT4REUSE
Safe and sustainable solutions for the integrated use of nonconventional water resources in the Mediterranean
agricultural sector

1st Water Reuse Days - National Meeting with local
stakeholders, Greece
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Document information
This document contains the information from the Greek local meeting organized during the
Water Reuse Days in October 2020.

Local event description
Date: Thursday, 22nd of October 2020
Duration: 2:06:22
Modality: Cisco Webex
Stakeholders’ characterization: number of participants: 28
Water Utilities: 5
Stakeholders represented SMEs: 1
Independent professionals (Construction companies specialized in water treatment
technologies): 1
Universities:21
Stakeholders who attended the meeting were mostly from the Lesvos Island and more
specifically from Lesvos Water Utility, a construction company with great experience in water
and wastewater treatment projects from Lesvos island and academia from the University of
Aegean (located in Lesvos). Furthermore, a representative from METROLAB S.A., a company
that has great expertise in probes and chemicals for the water industry was almost attended
the meeting along with several researchers form the academia.
The agenda of the national meeting was the following:
10:00-10:10
Introduction by Prof. Malamis (NTUA)
10:10-10:25
Presentation of FIT4REUSE project by Prof. Noutsopoulos (NTUA)
10:25-10:40
Water reuse national and international legislation by Prof. Mamais (NTUA)
10:40-11:00
Water reuse in the context of FIT4REUSE: The Greek case study by PhD
candidate Ms Panagou
11:00-11:50
Discussion with stakeholders and academia on the solutions proposed by
FIT4REUSE with focus on the Greek case study, by Prof. Noutsopoulos (NTUA)
11:50-12:15
Presentation of the multi-stakeholder’s platform and the water reuse day by
Prof. Noutsopoulos
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Figure 4.1 Screenshots from the Greek national meeting

Territorial site description
Try to enlarge the description provided within D7.2 about the territorial area.
Initially, FIT4REUSE was presented to the local meetings’ participants. Then, the current Greek
legislation framework was fully explained and presented in comparison with other European
and international standards for water reuse before introducing all complete proposed
FIT4REUSE solutions, along with a map displaying the selected areas. The aim of this
presentation was to explain to the stakeholders how these tailored combinations of
technologies target pollutants, organic and inorganic micropollutants in order to achieve
suitable water quality for reuse. Then, the emphasis was given in the Greek tailored
combination of technologies and the site that has been selected to study the environmental,
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economic and social aspects of its implementation which is Antissa, a small town in the island
of Lesvos. More specifically, the benefits and the potential disadvantages of the innovative bioelectrified wetland and the nZVI column were presented to the stakeholders and then the
territorial area was described in depth. It was explained that the area is characterized by high
seasonal flow variations, from 150 m3/d in the summer period to 30 m3/d in the winter period,
due to touristic activities in the area. Furthermore, the current situation regarding the
municipal wastewater treatment was explained. At present, a conventional activated sludge
system with extended aeration is used to treat municipal wastewater. The treated wastewater
is discharged into a subjected water stream near the wastewater treatment plant of Antissa
which eventually meets Voulgaris river. This means that no water reuse is realized, while
several olive trees and high agricultural activity exist in the area where the treated wastewater
could be used for irrigational purposes. The main natural water resource is an aquifer. The
groundwater is extracted from the aquifer by various drilling systems that have been
constructed in the area. During the meeting, a discussion followed where stakeholders gave
more insight about the territorial area and about the island of Lesvos. This information is
described in section 4 of the present document.

Questions addressed
During the meeting, several questions were addressed by the facilitator and by the
stakeholders as well. The questions raised were the followings:
ð

Is there any social conflict in the described area?

According to the information provided by the director of Lesvos Water Utility, there are
problems related to the availability of water in Antissa and in the island of Lesvos in general,
especially in the summer period. During these months, the natural water resources, namely
the aquifer, is under high pressure, as there is increased demand in drinking water due to
touristic activity. At the same time, an important percentage of the water supply is used to
meet agricultural demands. All these pressures result to some social conflicts regrading water
management.
ð

In case of positive answer, is there any relationship with resources management and water
in particular? Is there any problem concerning the quantity and the quality of available
water in the area?

The director of Lesvos Water Utility stressed out that the problem with water resources
management is amplified due to the presence of arsenic that is deteriorating the quality of the
available water. This fact was also confirmed by professors from the University of Aegean.
More specifically, arsenic has been found both in drillings that are used for irrigation purposes
and in the environment due to island’s geological background. As a result, many drillings that
are used to provide high water quality for drinking purposes, have been shut down in the recent
years, making the water stress even bigger in the island. The water utility struggles to find a
solution, and for the time being, this is an expensive and difficult process due to limited human
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resources. For the removal of this heavy metal, it was mentioned during the meeting that the
treatment with the nZVI process could be the solution.
ð
ð

Are there any private drillings that are not connected to the network in the selected area?
and
How is the current use of water for agricultural purposes in the mentioned area?

As informed by the representatives of Lesvos Water Utility, many private drillings exist in the
area, which are registered in the national database and are used for private purposes. Typically,
these are small scale projects and cover only private demands.

ð

What are the main challenges of the existing water treatment solutions, currently or in
the near future, in the selected area?

and
ð

What are the main benefits of current water treatment solutions in the selected area?

The water utility of the island faces difficulties in managing, operating, and maintaining the
existing wastewater treatment plants, especially those located in remote areas, due to lack of
expertise personnel and in general due to the low human resources. The management and
operation are currently made with the employment of contractors. At the construction phase
of the WWTP of Antissa, the citizens were distrustful but later on they accepted the
conventional activated sludge systems, especially when they realized that the water utility
could handle the situation and ensure the smooth operation of the plants.
ð

What are the main benefits/challenges of FIT4REUSE solutions in the selected area, and in
general of the implementation of wastewater treatment systems which promote water
reuse in irrigation?

and
ð

What is the social acceptance for water reuse in Greece?

As explained by the representatives of Lesvos Water Utility, there are 17 wastewater treatment
plants in the whole island in the same or in bigger scale than the WWTP of Antissa. In these
locations, water reuse projects could be applied.
As discussed, one of the main barriers for such projects is the low public acceptance. It has
been observed that the public acceptance is lower in remote areas than in cities. As highlighted
by the representative from the construction company and the universities, another barrier is
the bureaucracy, which consumes a lot of time till these projects can be finally officially
authorized. As postulated by the local stakeholders, in the context of implementation of nonconventional wastewater treatment technologies, such as the solutions of FIT4REUSE in
Antissa, specific criteria should be described in the public tender’s documents to motivate
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contractors to participate and to familiarize with the construction and operation of wastewater
treatment solutions that differ from the well-established activated sludge systems. For the
time being, only cost related issues are considered.
Another challenge of the adoption of the FIT4REUSE solution in the case of Antissa is the
possibility of the need for high bioengineering expertise for the operation of a bioelectrified
wetland. As discussed with the local stakeholders the operation of such system might require
some expertise but will not be a crucial barrier for adoption.
As referenced from the representatives of Lesvos Water Utility, the low public acceptance of
water reuse is a result of low awareness on the related issues and mistrust on the water quality
that the treatment technologies can produce. The nature-based water treatment solutions are
often more unappreciated due to poorly maintenance that occurs in some cases in country
level, although sometimes this is also the case for conventional WWTPs.
It was further discussed that the implementation of pilot programmes is a useful tool in the
hands of water utilities to familiarize citizens with the idea of water reuse and increase the
local public acceptance. People realize the real benefits coming out from the implementation
of such initiatives in their local community. Several important social actors, such as water
utilities, local authorities and universities should work together to make well-coordinated
actions to support water reuse. On the other hand, individual acts have minimum impact.
Based on the stakeholders, it is very important to make known to the wider public the
effectiveness of non-conventional wastewater treatment technologies to remove pollutants
from wastewater and provide suitable quality for irrigation. More specifically it a simple
example of displaying the water quality achieved through the treatment processes is the
construction of an aquarium downstream the treatment facility. Also, data from pilot
programmes should be more publicized and disseminated to the wider public. The local
stakeholders suggest that the increased public acceptance will make space for wider adoption
of non-conventional wastewater treatment systems and water reuse, also making the
bureaucratic processes for the approval of such solutions easier.
ð

What are the energy requirements and the cost of the proposed solution for the Greek
case study?

This is an issue raised by the local construction company. As explained by the members of the
NTUA team this is something that will be explored during the operation of the pilot systems.
However, it is apparent that the energy requirements of the FIT4REUSE solution will be far
below the ones of the conventional treatment unit of the existing WWTP in Antissa.

Further outcomes raised
The facilitator (Prof. Noutsopoulos) introduced the Multi-stakeholder platform and invited the
stakeholders to contribute. He explained better the process and asked the stakeholders to
register and log in the platform. Finally, he shared information regarding the Water Reuse Day
that will take place during the ECOMONDO expo.
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4.2 ISRAEL

FIT4REUSE
Safe and sustainable solutions for the integrated use of nonconventional water resources in the Mediterranean
agricultural sector

1st Water Reuse Days - National Meeting with local
stakeholders, Israel
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Document information
This document will contain the information from the conversations with local stakeholders
organized by Mekorot company, during the Water Reuse Days in October 2020.

Local event description
During October 2020, we carried out several discussions about the PBR technology for nitrates
removal with the Israeli Environmental Protection Ministry, which is considered as policymaker and the major stakeholder of the suggested PBR technology.
At the end of October we also performed a discussion with a manager of wastewater treatment
plant (Shahak), in the northern part of Israel.

Territorial site description
The PBR (Photo Bio Reactor) pilot is located in Granot brackish water RO (BWRO) desalination
plant, in the southwestern part of Israel. Granot plant is one of three BWRO desalination plants
that were built at that area, for rehabilitation the salty aquifer.
The brine from these inland desalination plants is collected by a unique 30 kilometers long
brine disposal pipeline. The pipeline brine collection starts at Granot plant and continues to
Gat plant and then Lahat plant. Downstream Lahat plant the brine pipeline continues to
Ashkelon station and there the BWRO brine is diluted with the brine of Ashkelon seawater
desalination plant, and both streams are disposed to the Mediterranean Sea.
The route of the brine disposal line is shown in the following figure:

Figure 4.2 Route of the brine disposal line
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Questions addressed
"Algal Photo Bioreactor (PBR) Technology for Nitrate Removal from BWRO Brine"
Questions that were discussed with The Environmental Protection Ministry:
ð

What is your opinion about the pre-selected site / area to carry out such sustainability
analysis?

The PBR pilot could be located at Lahat desalination plant, which its feed water composition is
similar to the composition of Granot facility. Another option for the PBR location is at Ashkelon
station, at the end of the brine disposal pipeline, where the three brine streams from the three
facilities (Granot, Gat and Lahat) were combined.
Two additional technologies for nitrate removal from the brine, were tested at Granot plant
and the current infrastructure at Granot is suitable for carrying out the pilot. Therefore, Granot
was the selected site for the PBR pilot.
ð

What are the main benefits of current water treatment solutions in the selected area?

The main advantage of the proposed PBR technology is considered environmentally friendly
for several reasons. The first, is because of the low chemicals and low energy consumption
compared to other technologies, such as biological technologies. The second environmental
benefit of the PBR technology is that the nitrates removal is planned to be achieved in about
10 times smaller footprint area than conventional algae treatment basins.
In addition, this technology enable to use the algae yield of the process, and this is an additional
economic advantage of this technology.
ð

What would be the situation if PBR technologies is not implemented? To be detailed:

If the PBR technology will not be implemented for nitrates removal from BWRO desalination
brine, another technology should be used for this purpose.
These days, in parallel to the PBR testing, several different methods are tested for nitrates
removal from RO desalination brine. These methods include an electrochemical method and
green basins (constructed wetland). It should be noted that a few years ago, biological
technologies such as MBR (Membrane Bio Reactor) and MBBR (Moving Bed Bio Reactor) were
tested.
ð

What are the main challenges of current water treatment solutions in the selected area?

Economic: the estimated water cost of the PBR technology should be relatively low, due to low
chemical consumption and low energy consumption. In addition, the required foot print area
for the application of this technology is designed to be 10 times smaller than the foot print of
conventional treatment technology with algae. Another economic advantage of this
technology depends on the quality of the algae that grow in the process. These algae can be
used as a protein source for animals (barns or fish farms).
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Environmental: the removal of the nitrates from the brine of desalination plants, will enable
to obtain the required nitrates value in accordance with the requirements of the Israeli Ministry
of Environmental Protection for brine disposal to the Mediterranean Sea.
Others: the challenge is to find the most appropriate area, in terms of size and cost for the PBR
technology that should treat a large flow of about 1000 m3 / h.
Questions that were discussed with the WWTP's manager:
ð

What is the main challenge of current water treatment in the WWTP that you manage?

The polishing effluents process, which is the tertiary treatment, should be improved. The PBR
technology can provides solution for polishing secondary effluents.
The emphasis is on nutrient treatment including nitrates.
The PBR technology performance in FIT4REUSE is focused on nitrates treatment in BWRO brine
treatment which is a different application from the municipal effluent's treatment in the
WWTP. However, there is a linkage since in both applications nutrients' concentrations
(including nitrates) reduction is a main goal.
ð

What are the main benefits of the technology (PBR – FIT4REUSE) in the selected area?

The PBR technology is tested at Granot BWRO plant, for nitrate removal from brine. There is
no doubt that the brine is much more challenging for algae growth than secondary effluents.
Thus, getting successful results with brine treatment, can be encouraging regarding the
application of the technology in secondary effluents.

Further outcomes raised
It was summarized that the collected results during the research will be sent to the Israeli
Ministry of Environmental Protection, as one of the main stakeholders of this technology. They
expressed their interest in following the progress of the research.
The WWTP's manager would like to be involved in the research progress and he expressed
interest in a deeper understanding of the technology.
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4.3 ITALY

FIT4REUSE
Safe and sustainable solutions for the integrated use of nonconventional water resources in the Mediterranean
agricultural sector

1st Water Reuse Days - National Meeting with local
stakeholders, Italy
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Document information
This document contains the information from the local meetings organized during the Water
Reuse Days on the 22nd of October, in Italy.

Local event description
The first Italian National Meeting was held on the 22nd of October 2020, from 9.30 am to 11:30
am, in a virtual room created on the meeting platform Zoom, due to the impossibility of a
physical gathering because the ongoing pandemic of Coronavirus in Italy. Henceforth the
decision to have a virtual meeting.
The agenda of the national meeting consisted of:
•
•
•
•
•
•

09.30 - 09.40 Presentation of the project FIT4REUSE by Prof. Attilio Toscano (UNIBO)
09.40 - 10.00 FIT4REUSE WP7: Holistic Sustainability Assessment by Prof. Matteo
Vittuari (UNIBO)
10.00 - 10.10 Italian case study by Ing. Alessia Foglia (UNIVPM)
10.10 - 11.10 Discussion with stakeholders on the solutions proposed by the FIT4REUSE
project with respect to the current scenario at local level: focus on Emilia-Romagna
and Marche regions by Prof. Matteo Vittuari (UNIBO)
11.10 - 11.20 Presentation of the multi-stakeholder’s platform: Water Reuse Forum
and Survey by Dr. Maria Chiara Sole (ISPRA)
11.20 - 11.30 Conclusions by Dr. Maria Chiara Sole (ISPRA)

Stakeholders who attended the meeting represented water management consortiums of
Emilia Romagna and Marche regions, research institutes (e.g. CREA, ISPRA), universities and
governmental bodies.
Prof. Attilio Toscano starts the meeting and introduces all the different stakeholders.
Simulating a panel conversation, the 32 people that attended the meeting presented
themselves, describing who they were and the institutions they belonged to.

Territorial site description
The focus on the activities is on the ones that will be developed within Italy, specifically in the
Regions of Emilia Romagna and Marche. The main objective of the project is to tackle issues
related to the utilization of alternative water resources. Due to water needs, climate change,
food requests, there is a need to take into consideration other sources of waters, nonconventional ones. The FIT4REUSE consortium consists of different companies and institutions
in the Mediterranean basin. It is a PRIMA project. This meeting belongs to the pillar number
3. The project foresees the implementation of alternative technologies to filter water.
Moreover, an online platform has been created to engage stakeholders.
One of the most important products from the FIT4REUSE project consists of a new
regimentation for risks assessment. Prof. Matteo Vittuari introduces the WP7, an integrated
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evaluation of environmental, economic, and social impacts. Two tasks, 7.1 and 7.2 have been
already carried out. 7.1 consists of the methodology creation, the 7.2 the data creation.
The tasks 7.3 consists of the development of alternative scenarios, looking for a participative
approach to the development of the projects on a territorial site. The objective of this meeting
is to engage with the stakeholders, to gather ideas and thoughts on the projects, so
stakeholders can actively have a role in the development of them. With this workshop, the
different perspectives of different stakeholders will be gathered. A key aspect of this project is
in fact the acceptability of these projects.
The case studies presented within the national meeting concern pilot projects in Emilia
Romagna Region and Marche region.
At 10:30 Ing. Alessia Foglia and Prof. Francesco Fatone introduce the legislative framework,
starting from the European parameters, moving then to the national ones, much stricter. There
is a need for non-conventional water resources because Mediterranean countries use much
more water than they have available. In Italy, only 4% of the treated wastewaters are reused,
against potential 20%. Moreover, there is a need of risk assessment to tackle risks concerning
potential pollutants in the reused waters. In Italy, the scenario concerning actual water reuse
technology is: on the one hand waters are recycled through conventional treatment plant with
refinement treatments, on the other hand FIT4REUSE solutions that use innovative pilot
projects, can be a game changer. The solutions that FIT4REUSE will test in Italy is:

Figure 4.3 FIT4REUSE innovative solutions for water treatment

Questions addressed
A list of key questions addressing aspects of the projects follows.
ð
ð

Is there any social conflict in the described area?
In case of positive answer, is there any relationship with resources management and
water in particular?

A representative of the Region Emilia-Romagna answers the question saying that it really
depends on the areas. There are some areas, like the one near Piacenza, city in the most
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western corner in Emilia Romagna, Italy, where there is a conflict between the consortium of
water management of Piacenza and some environmentalist organizations located in the area.
The consortium uses water from the Trebbia river, and this creates issues for the
environmentalist organizations, since during summer the amount of water requested from
agriculture risks to dry up the river. Also, the Liguria Region has a problem with Piacenza since
the Trebbia river basin is shared by two regions and therefore there are issues related to the
ownership of these water resources. Instead of using freshwater from the basin, 2 million m3
could be substituted by the water provided by the water reuse plant in Piacenza.
ð

How is the current use of water for agricultural purposes in the mentioned areas?

A representative of one of the irrigation consortiums answers that its consortium already uses
treated wastewater and underlines that no issues have ever been raised concerning these
matters by the Province of Bologna.
A representative of one of the Marche water companies said that for the Ancona metropolitan
area, main city in the Marche region, the reuse of wastewater is quite limited, if not
nonexistent. Many years ago, a constructed wetland (CW) plant (cc 9 ha) was created downhill
of a wastewater treatment plant close to Ancona. The objective was the water reuse.
Unfortunately, the reuse never started. They tried to report the problem to the region and
push towards the reuse of wastewater, since there is also a distribution infrastructure. The
problem is the higher costs of treatment which cannot always be covered.
ð
ð

What are the main challenges of current water treatment solutions in the selected area?
What are the main benefits of current water treatment solutions in the selected area?

A representative of the Region Emilia-Romagna contributes saying that the CWs are not
feasible for big areas. There is a low knowledge on the quality of reused waters. Do farmers
know the potential of it? Or do they believe treated wastewater are dangerous for agriculture?
It is important in his opinion to have systems that can be easily managed. CWs are not very
applicable since they can require a lot of space and have high costs. Systems that can deliver
significant volumes and that can be automated are preferred.
Prof. Attilio Toscano agrees that the big WWTPs are the most important ones for the reuse,
but thinks it is important not to forget the role of the medium and small ones that can
contribute to a more sustainable water management in small areas. The new European
regulation that requires different water quality for different types of reuse can be an impetus
towards wider reuse.
A representative of HERA brings up two points, important in his opinion when deciding if a
company will invest in a new plant: the initial investment and the good fit for treatments.
Another point is how much the system is complicated and how easy it is to manage it once
operational.
ð

What are the main challenges and advantages regarding the implementation of FIT4REUSE
solutions?

Prof. Attilio Toscano explains that the challenge is to combine the various treatments to have
an applied technology with sustainable costs for the Mediterranean, a region with many
different possible locations.
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ð

What is the future of the Ministerial Decree n. 185/2003 providing for technical measures
on wastewater reuse, considering the approval of the new EU Water Reuse Regulation?

A representative of the Region Emilia-Romagna argues that the Italian national decree made it
very difficult to implement new technologies of water treatment. The situation turned out to
become better with the EU regimentation. The introduction of the risk’s assessment has posed
question on the feasibility of investments. The DM 185 was an obstacle water consortiums had
to overcome. The experimental plants have been able to bypass the DM 185 under certain
conditions. In fact, the Emilia-Romagna region, which has always been in favor of reuse, had to
make a lot of agreements to carry out experimental analyzes on reuse. Activity in Mancasale is
still only an experimental activity given that the national regulation is an obstacle. Therefore,
it is important to take advantage of the new regulation to push towards wastewater reuse.
Prof. Attilio Toscano reflects that the DM 185/2003 is not making reuse activities easy and
therefore is looking forward to the use of the European guidelines. It is very important to do a
consortium-by-consortium risk analysis since everyone has different conditions.
A representative of one of the irrigation consortiums contributing via email, says that the its
consortium makes irrigation distribution mainly through open-air channels of a promiscuous
type, that is, by conveying irrigation water (from CER and Reno river) in channels that collect
both agricultural and urban rainwater, treated domestic and industrial wastewater. This means
that the "reuse" of wastewater, albeit diluted, has always been implicit in water distribution.
In past years, the annual irrigation budget of the Consortium mainly recorded the volumes that
were derived from external sources. With regard to 2019, on the other hand, the consortium
wanted to better investigate what could be considered as a "reuse" component and the results
of the budget are reported in their annual report: it is estimated that of the 71 million m3,
conveyed into the network for irrigation purposes, 62% is from an irrigational channel
(approximately 44 million m3), 8% comes from Reno river (approximately 6 million m3), while
almost 30% (therefore 21 million m3) is reclaimed water.
This volume of about 20 million m3 that circulates in the canals, almost always diluted with
irrigation water derived from external sources, contributes significantly to meeting the needs
of crops, and this explains the particular interest in understanding better what impact water
reuse can have in if more exploited.
In this direction, the Consortium has started a collaboration with the main operator in the
metropolitan city of Bologna, Hera, ratified with a program agreement in 2019, which aims to
"monitor" in quantitative and qualitative terms the inputs into the consortium network. In the
coming years the consortium intends to refine the irrigation budget by better understanding
how and in what periods wastewater can be strategic to reduce withdrawals from surface
sources and to make irrigation activities even more sustainable.

Further outcomes raised
Prof. Toscano introduces the Multi-stakeholder platform and invites the different stakeholders
to take part and contribute. Maria Chiara Sole explained better the process and asked the
stakeholders to register and log in the platform. Prof. Matteo Vittuari introduced the survey
that is available on the platform.
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4.4 TUNISIA

FIT4REUSE
Safe and sustainable solutions for the integrated use of nonconventional water resources in the Mediterranean
agricultural sector

1st Water Reuse Days - National Meeting with local
stakeholders, Tunisia
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Document information
This document will contain the information from the local meetings organized during the Water
Reuse Days in October 2020.

Local event description
The Tunisian National meetings were held in different sessions during the period from 20 to
27th of October 2020. The stakeholders were contacted via Google meet and Zoom platforms,
and this is in accordance with the national instructions to avoid assemblies due to the COVID
19 pandemic in Tunisia.
Stakeholders who attended the online meetings (17 in total) were from different backgrounds
including decision makers, governmental organizations, researchers, experts and industrials.
After welcoming the stakeholder, Prof. Atef JAOUANI introduces to the invited participant the
FIT4REUSE concept and presents the FIT4REUSE technologies developed and applied in
TUNISIA.
The online meetings were characterized by a rich exchange of ideas and opinions between
participants. Then the stakeholders were invited to answer an Online Questionnaire and
responses were collected and analyzed.

Figure 4.4 Screenshot from the national meeting in Tunisia
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Territorial site description
Currently1, Tunisia has 122 wastewater treatment plants (WWTP) using in general activated
sludge process and producing 284.5 million m3 of treated wastewater per year. The total
volume of reused reclaimed water is 62 million m3 per year including 21 million m3 that are
directly reused for irrigation. About 61 WWTP are concerned by water reuse. It is noticed that
45% of reclaimed water is used to irrigate arboriculture whereas 36% are used for fodder, 15%
for cereals and 4% for industrial crops.
Upscaled scenario territory and WWTP will probably be located in Nabeul governorate on the
Cap Bon peninsula where many water reuse projects and initiatives are on-going in different
cities and rural areas both for groundwater recharge and for direct crops irrigation.
This will include nature based and intensive technologies for municipal wastewater treatment
and desalination system using nanofiltration and reverse osmosis.

Figure 4.5 Nature based technology: Constructed wetlands

1

Last update in 2019
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Figure 4.6 Intensive technology: UASB reactor

Figure 4.7 Brackish water Desalination technology
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Questions addressed
An intensive exchange between the facilitator and the stakeholders was noticed. The meetings
were enriched by different questions posed by the facilitator and also others that were
welcomed from the stakeholders.
Below are the most pertinent views and answers to a range of posed challenges in water
treatment and reuse sector. The answers were collected via the Google form questionnaire
distributed to the invited stakeholders at the end of each individual meeting.
ð

What is your opinion concerning the choice of the Cap Bon site for the implementation
of wastewater treatment technologies?

•
The consulted stakeholders agreed that the Cap Bon region is an excellent choice
since it represents one of the most stressed regions that is suffering from overexploitation
of water resources. Indeed, the water consumption is reaching about 250% of available
resources.
•
‘’It is an excellent choice for the following reasons: the Cap Bon has a citrus
protection zone which is used to receive water from the north of the country due to the
lack of water. The overexploitation of the aquifer is accompanied by the degradation water
quality in terms of increased salinity. Moreover, under climate change and accelerated sea
level rise, the risk of salinization is important’’ said a consultant.
•
‘’Cap Bon proves to be a good experimental site for the use of treated water for
agricultural purposes and for recharging aquifers that are heavily exploited and threatened
by seawater intrusion.’’ Was the answer of an environmental engineer
•
‘’Well-studied region and has specificities in favor of reuse’’ Said the Director of
Technology Transfer and Innovation in the International Center for Environmental
Technologies of Tunis
•
“National projects for treated wastewater reuse and aquifer recharge are operational
since the 80’s in the Cap Bon region. Over 550 Ha are irrigated by treated wastewater
including 5 irrigated perimeters of Citrus fruits, Sour orange for perfume, Forage crops
(Maize and Sorghum), Tabac, Olive trees, etc.” has clarified the Director of the Regional
Commissary for Agricultural Development, Nabeul.
ð

Do you consider the water resource management system to be the cause of a social
conflict?

•
“The population accepts desalination better than reused water”. Is the point of view
of most representers of local Authorities.
•
“The water needs for the drinking water sector are more and more important and,
faced with the lack of water, the conflicts over water use will intensify with the risk that
farmers, especially in public irrigated areas, will use raw waste water for irrigation with all
the health risks” was the view of an independent expert in hydrology.
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•
“The price of treated wastewater has to be revised – adjusted in order not only to
encourage treated wastewater reuse but also to ensure the amortization of investments
and at the same time to prevent the overuse”.
ð

In your opinion, how can brackish water desalination technologies be encouraged?

•
‘’By moving towards technologies that consume less energy, are easy to use and are
not harmful to the environment.’’
•
‘’By reducing the cost of desalination’’
•
‘’…By proposing affordable solutions in terms of costs and by taking care not to
create other environmental constraints by considering a high degree of coherence in the
production and use of water in terms of adaptation and mitigation to climate change…’’
•
“By decreasing Energy consumption with clean technologies”
•
“Brine management is an important aspect, to be considered and then the
FIT4REUSE technologies will be very useful”
•
“…safety and no negative impact on ground water especially in non-coastal regions
must be taken as a priority... “
•
“Ensure reliability of proposed solutions”
ð

Do you support the reuse of treated wastewater in agriculture?

The response on this question was a YES from all the stakeholders, and here are some
clarifications:
•
Tunisia is an arid to semi-arid country on 3/4 of its territory. In addition to the
impacts of climate change, the strong pressure of water demand and the use of nonconventional water is essential. In a perspective of increasing scarcity of conventional water
resources, treated wastewater constitutes, after appropriate treatment, a resource that
substantially increases the available water resources and promotes development in thirsty
areas. The benefits of treated water reuse are multiple apart from the substitution to
conventional waters and the regularity and adaptation to climate change, this water is rich
in nutrients useful for agriculture.
•
With the water shortage in Tunisia (less than 450 m3/capita) and the mobilization of
over 97% of conventional water resources, we are in the obligation of the use of nonconventional water.
•
Agriculture is a key sector of the Tunisian economy; however, it is very water
intensive consuming over 80% of the available resources. It is necessary to revise
agricultural mapping for plant species that require less water.
•
We must also work on the recovery of drainage water that is very important in the
oases.
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Further outcomes raised
After the presentation and the discussion with the different stakeholders, Prof. Atef JAOUANI
introduced the Water Reuse Days and invited them to participate to the multi-stakeholder
multi-level platform developed in the frame of FIT4REUSE project.
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