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3. Executive Summary (maximum 2 pages)

LIFE LIBERNITRATE is a demonstration project funded by the EC under the LIFE
Programme. Its objective is to reduce the concentration of nitrates in the comprehensive water
cycle ant the reduction of the environmental impact of this activity by using an adsorption bed
made of silica obtained from the ashes produced by a controlled burning of rice straw in a pilot
specifically designed, constructed and set up by the project consortium.

The objectives achieved demonstrate the environmental benefits of the LIFE LIBERNITRATE
project as an alternative in the water cycle by acting on the reject water flow of an industrial
osmosis plant and on well water (for human consumption) in small municipalities without
using RO plants. Also, efforts made to teach and educate farmers in the use of slow-release
nitrogen fertilizers will reduce the infiltration of nitrates in aquifers.

Summarising,

Preparatory actions have contributed to creating a technological surveillance protocol as well
as analyzing the state of the art and methodologies for the recovery of agro-industrial waste,
the obtaining and activation of silica and the validation of the quality of the soil and water
through the control of nitrates and nitrogen mitigation in crop fields. In these actions, the
indicators related to environmental aspects have also been identified, analyzing water samples
and determining the parameters of eutrophication and the presence of priority and specific
pollutants. Finally, an agreement was signed between all the partners to include CPV and CSR
criteria in their purchases of products and services and hiring of personnel. It was also possible
to sign the contracts for the transfer of facilities and the supply of rice straw.

Regarding the task of educating farmers to use other nitrogen fertilization alternatives that have
already demonstrated their viability to reduce the amount of nitrogen in the soil, without
reducing the profitability of crops and, in this way, reduce the cause of excess nitrates in
drinking water, tests were carried out with different types of crops where it was shown that the
use of slow-release fertilizers is at least as productive as conventional fertilizers.

The awareness/information and training campaign for farmers was completed with the creation
of a MOOC course, a much broader achievement than the educational guides provided for in
the initial proposal.

Regarding the task of obtaining suitable active silica for the reduction of nitrates and the
demonstration that it is possible to reduce them in the reject stream of a reverse osmosis plant
and in the supply stream to a population, by means of a prototype of active silica beds :

It has been possible to design and build a valorizer (boiler) where the collected rice straw has
been incinerated, from which 261 kg of silica-rich ash has been obtained. However, the design
of this valorizer must be improved, since the equipment has suffered many breakdowns and
continuous operation without human presence has not been achieved.

To obtain active silica, the system for obtaining and functionalizing it has been patented,
developed in the Alginet laboratories, where it has been possible to functionalize the 72 kg of
active silica that have been used in the different adsorbent bed prototypes.

It was possible to design and build prototype I, which worked with flow rates of 130 liters/day
in well water and reject water from the osmosis plant, with average retention of 29.6% and
14.5%, respectively.

It was possible to design and build the prototype II, which worked with flow rates of up to
26,000 liters/day in well water, achieving an average retention of 23.63%.



Regarding the development of political action and dissemination of the project, although there
have been many difficulties in accessing politicians and delays in the organization of events
and conferences, due to the different electoral processes, the pandemic and that the interests
were focused on palliating the effects of COVID, the task has been carried out and the
following achievements should be highlighted:

* The high degree of participation of the different political and social actors in the development
of the project's actions, which has made it possible to achieve high visibility of both the problem
of water nitrification and the solutions proposed by the project to all Valencian public
administrations. at all levels of competition.

» The signing of the manifesto of interest, the participation in different working groups and
initiatives (Covenant of Mayors, working group of the Agriculture DG, Water Observatory)
and the different commitments reached (creation of a social working group) that will allow that
the project, in addition to its execution period, continue working together with the public
administration and social entities.

In short, we have generated a wide territorial scope from the local to the state, passing through
the provincial and regional levels.

The development of these tasks has been complicated, due to all the problems described in the
deliverables of action B4 (electoral processes, pandemic, politicians focused on problems
associated with COVID, etc). Even so, an acceptable level of participation of the political
representatives in the meetings has been achieved and the commitment of the main Valencian
administrations to finance and support future actions has been achieved.

Regarding the monitoring actions, it has been possible to produce all the expected deliverables,
such as the life cycle analysis report, the cost cycle analysis report, the communication impact
monitoring report and this same report with the monitoring of the KPI indicators of the project.

Finally, with regard to guaranteeing environmental, economic and social sustainability,
ensuring the continuity of technological innovations and validated good practices, regardless
of the existence of public financing, given that sufficient maturity in treatment technology has
not been achieved. of waters, it has had to design a business plan and an After-LIFE plan, where
potential clients have been identified to whom the product can be sold once it has been
improved and can be manufactured and used in industrial environments. Even so, given the
potential of the product, which contributes to the circular and proximity economy,
commitments have been reached with the Valencian public administrations, so that when the
product is fully evolved in the future, financing is not a problem.



4. Introduction
e Description of background, problems and objectives

1) _Environmental problem/issue addressed.

The Nitrates Directive stipulates that nitrate concentration in water must not be higher than 50
milligrams per litter. High levels of nitrate in water can be dangerous to human health as well
as to freshwater- and marine ecosystems.

Excessive nitrate levels cause eutrophication due to the large input of nutrients to a water body
and the main effect is the imbalance in the food web that results in high levels of phytoplankton
biomass in stratified water bodies. The direct consequence is an excess of oxygen consumption
near the bottom of the water body. This can lead algae blooms, which pose a threat to fish,
wildlife and biodiversity. The effects of eutrophication on the environment may, have
deleterious consequences for the health of exposed animal and human populations, through
various pathways.

Specific health risks appear when fresh water, extracted from eutrophic areas, is used for the
production of drinking water. In some specific cases, local authorities must rely on eutrophic
waters for producing drinking water. There are two major risks for health in using such waters:

1. Risks linked to the presence of organic matter: Treating raw water with high levels of
organic matter is always technically difficult. It can lead to the creation of carcinogenic by-
products (Trihalomethanes — THMs -, other chlorinated components) as a result of their
reaction with disinfectants.

2. Risks linked to the presence of specific cyanobacteria in fresh waters: When eutrophication
leads to the development of cyanobacteria that are potentially toxic, the elimination of
these toxins is complex.

On the other hand, according to the European Environment Agency, “the main source of
nitrogen pollutants is run-off from agricultural land. From the year 1950 until 2000 the use of
mineral nitrogen in fertilizers for agriculture in the EU member states has been increased
tenfold, from around 1 to 9 - 10 million tons. At the same time the amount of nitrogen released
by animal husbandry rose to nine million tons. The nitrogen pressure on the environment
currently reaches 18 million tons solely from agriculture. Agricultural practices have led to a
reduction of permanent grassland, and other “buffer” areas such as ditches, hedges and
wetlands a situation which favours erosion, run-off and quick drainage of nutrient to the water
bodies.

2) Outline the hypothesis to be demonstrated / verified by the project

The project has designed, constructed and set up an innovative and efficient technology for the
removal of nitrates in ground water intended for drinking water and / or water treatment for the
rejection of the reverse osmosis plants, with a high concentration of nitrates, which are
currently dumped directly, without taking any action on them. Therefore, it helps to ensure the
safe and efficient use of water resources.

3) Description of the technical / methodological solution



The objectives anticipated in the proposal will be achieved by means an integrated innovative
system based on the use of an adsorption bed made of active silica obtained from the ashes got
from the controlled incineration of rice straw in a spouted bed reactor adapted for this purpose.

4) Expected results and environmental benefits

a. Reduction of at least 30% of the concentration of nitrates of an effluent of 130 1/day in: (a)
water form header, at 65-75 ppm, to below 50 ppm in drinking water plant (b) from the
rejection effluent of a reverse osmosis plant.

b. Reduction of energy consumption in osmosis plants 0.97 kWh per m3 of water that does
not go through the osmosis plant due to the decrease of energy consumption by reducing
partially or totally the flow of water to be treated in a reverse osmosis plant.

c. For small municipalities of 200 inhabitants, direct purification of at least 26m3/day of well
water reducing the nitrate concentration below 50 ppm and close to 25ppm.

d. Both aspects will permit capturing a considerable part of NO3- in the beds of active silica,
which has reached groundwater by leaching, not reaching the rivers and humeral where
denitrification occurs.

e. Nitrogen fertilizers provide more than 40% of nitrogen (N;) and it has been calculated that
only 17% of nitrogen fertilizers are assimilated by crops, scattering the rest by ecosystems.
These farming practices are responsible of anthropogenic nitrogen and have triggered
harmful processes to the environment. LIFE LIBERNITRATE proposes to tackle this
problem in the origin and to implement corrective measures providing advice to farmers to
reduce the amount of nitrogen fertilizer that will reduce the presence of NO3- in the ground.

f. Promoting Political Action Plan to get funds of other EU programs as ESEF, FEDER, etc.
in order to act against bitrate pollution.

g. To issue a Business Plan to extend the results of the project by replicability and
transferability activities at European level.

e Expected longer term results (as anticipated at the start of the project):

The LIBERNITRATE project is in line with the 2™ key action area of the 7" Environmental
Action Programme (EAP) which refers the “resource-efficient economy”, given that the results
of the project should contribute to improve the efficient use of water by "turning waste (water
with high content in NO5") into a resource” by means specific bed of active silica obtained from
the ashes of rice straw to be developed at the project.

The LIBERNITRATE project will help to ensure the reduction of nitrates (Article I of Water
Framework Directive 200/60 / EC of the European Parliament and the Council), the Nitrates
Directive (91/676/EEC) development and together to that, it will help to minimize
eutrophication processes and to protect the humeral and marine waters (Directive 2008/56 /
EC of the European Parliament and Council, Article 3, Item 5 and 8, Article 9 paragraphs 1
and 3, Annex I).

Other European policies related to the LIBERNITRATE project are the Groundwater
Directive (2006/118/EC) and the Drinking Water Directive (98/83/EC).



5. Administrative part

The LIBERNITRATE project developed without major problems and, in general terms; all
actions have been carried out as foreseen. During all the project’s development, the project has
benefited from close collaboration between all the participants and has maintained close
contact through different media (e-mail, telephone, meetings, etc.)

The project’s management process needed daily work to maintain a permanent flow of action
with the aim of achieving the objectives foreseen in the proposal. The specific management
activities carried out were:

Preparation of the Partnership Agreement

Organisation of Coordination meetings

Organisation of Monitoring meetings

Organisation of different phone and web meetings between some beneficiaries in order to
plan and monitor the project technical activities

Continuous contact between all project beneficiaries for monitoring project activities
Preparation of material for meetings and dissemination events.

General actions and activities for the coordination of the project.

Management of the financial and administrative aspects of the project.

Preparation of all of reports (Mid Term, 1%t and 2" progress report and Final Report to be
submitted to the EC)

VVVVY VVVYVY

The management of the project was carried out in compliance with what was established in the
proposal approved by the European Commission, with all partners acting in compliance with
the Grant and Partnership Agreements.

The project management structure is some complex due to the participation of eight
beneficiaries of three different European countries, plus EC and LIFE external team.

The LIBERNITRATE project beneficiaries established a “Management Board” in which all
the participants are represented. A series of scheduled general meeting of the partners has been
considered all throughout the project lifetime. During the kick-off meeting carried out in
Valencia on 21 November 2017. the leadership for the development of each task was
distributed along with the roles of each partner in each action of the project. Furthermore, each
action has been divided, when necessary, into different relevant issues and the development of
such parts assigned to the most adequate partner. The leader of action is responsible to
coordinate the other partners in the progress of the action and produce a draft internal reported
to be submitted to the project coordinator. Technical meeting between some partners are
performed “ad-hoc” to make progress in technical documents. Despite the number of partners
involved in the project, the management structure allows for a fluent interchange of information
mainly via electronic mail. Thus, the leader of action reports directly to the coordinator and
sends internal reports for evaluation. Finally, with all the information exchanged the
coordinator prepares the final document corresponding to a deliverable scheduled at the
Proposal.

The LIFE LIBERNITRATE project consortium added value is:

» CRIB, beneficiary coordinator, is regional agency expert in implementing projects that
promote sustainable energy development, public awareness and environmental education.
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» AVSA associated beneficiary, is a private structure, participating throughout its department
of [+D+I and department of Desalination, is expert in water treatment specifically in this
LIFE in reverse osmosis.

» DIVAL associated beneficiary, is a public body, participating throughout its department of
Office of European Projects, is expert in advanced tools for the dissemination and
communication of its actions and policies.

» LWI associated beneficiary, is a private structure. The organization does not have
departments and is flat. Associates and the workforce of LWI are expert in the analysis of
business plans and feasibility study of start-up companies.

» UNIGE, associated beneficiary, is a public university, participating throughout its
department DICCA and through the PERT group. PERT is expert in innovative and
traditional topics in chemical and process engineering with specific interest in the
interactions between technology and environment to promote a sustainable development.

» UNIO, associated beneficiary, is a private structure, participating in all its technical
department, is an expert in agronomic and agro-environmental management of crops.

» UPV, associated beneficiary, is a public university, participating throughout its department
of, Degradation and Recycling of Polymer-based Materials. DREMAP is a research group
that belongs to the Materials Technological Institute. The expertise of this group are
multidisciplinary and transversal, including research lines such as the (i) Material and
energetic valorization of biomass; (ii) Design, preparation and characterization of new
polyelectrolytes for energetic applications in direct alcohol fuel cells; (iii) Study of the
durability of polymer-based materials through accelerated simulated service life
conditions; (iv) Evaluation of the long-term properties and end-of-life of polymer-based
materials; and (v) Development, functionalization and validation of smart nanoscaled
scaffolds for biomedical applications.

» UV, associated beneficiary, is a public university, participating in its MINTOTA and
ECON departments, experts in analytical chemistry, nanomaterials, chromatography, in
situ analysis, waste valorisation, environmental science and health (MINTOTA) and cost
analysis and efficiency in the management of water resources (ECON).

In summary, there have been four visits to the project by NEEMO (Mr. Borja Dominguez),
external assistance of CINEA, and one visit by officer by CINEA (Mr. Federico de Filippi)
telematically, to whom we must thank for his good disposition and comments througout the
project. In addition, CRIB and Mr Borja Dominguez have had many phone and e-mail contacts.
There have been no difficulties on this side.

In July 2020, an amendment to the grand agreement was requested to extend the project period,
which was accepted in September 2020 and thus all the actions reviewed in the proposal could
be completed.
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6. Technical part (maximum 25 pages)

6.1.Technical progress, per Action

Action Al: Definition of the state of the art and the technical basis of the technological

innovation.
Foreseen start date: October 2017 Actual start date: October 2017
Foreseen end date: January 2018 Actual end date: January 2018

DL: Informe del estado del arte y técnica y protocolo del ciclo de vigilancia de innovacion tecnologica LIFE
LIBERNITRATE

| Foreseen date: 01/01/2018 | Actual date: 01/2018 |

No ML anticipated in the proposal

The A1 action has been carried out as outlined in the LIBERNITRATE project. Within
this Action, the scientific and technological studies on which the LIFE LIBERNITRATE
project starts are defined. The types of biochemical, thermochemical and physical-
chemical conversion of agroindustry waste are indicated, with special emphasis on rice
straw. Likewise, the different procedures for obtaining silica and its surface
functionalization are indicated to increase the activation potential of nitrate adsorption.
Finally, an exhaustive study of the different water quality analysis methodologies is carried
out.
The Action A1 has been coordinated by UPVLC, and participated by UVEG, UNIGE and
UNIO. To achieve the preparation of adsorbent beds from the treatment of the silica
obtained from the ashes of the thermal-energy recovery of rice straw residues two aspects
were considered: technological watching procedure and update of the state of the art. For
one thing, the partners developed deskwork using advanced meta search engines, which
has permitted access to scientific papers and technological patents. After a process of
reading, analysing, selecting and synthesizing the information. For another, the latest
innovations have updated in the fields of:

- (1) valorisation of agroindustry waste,

- (i1) methodologies for the obtaining and activation of silica,

- (ii1) adsorption and validation of quality of soils and water.

The methodology carried out can see in the following scheme:

In addition, nitrogenised fertilisation in crop fields has been analysed and a study of the
different fertilizers of slow absorption has been carried out because they are the most
adequate to contribute to reduce nitrates to the water cycle
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The foundations of the technological watching system of the project are established in
terms of planning, resources and evaluation of the results of the system. In the central core
of the Action Al, the scientific and technological studies on which the LIFE
LIBERNITRATE project starts are defined. The types of biochemical, thermochemical
and physical-chemical conversion of agroindustry waste are indicated, with special
emphasis on rice straw. In this sense, the possibility of using it as an energy vector and,
further on, as a source of material for obtaining adsorbent materials, are shown.

LIGNOCELLULOSIC MATERIALS

| Thermo-chemical | | Physico-chemical | | Biochemical |
Combustion Pyrolysis Drying Dewatering Digestion Fermentation
‘ T . Exiraction
Gasification T
Heat y
Combustible ==y  Combustible
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Steam cycle Fuel cells ' GasTurbine Combustion engine

| !

‘ Heat and electricity ‘

Likewise, the different procedures for obtaining silica and its surface functionalization are
indicated to increase the activation potential of nitrate adsorption.

Finally, an exhaustive study of the different water quality analysis methodologies is carried
out, as a key tool for the technical assurance of the monitoring capacity of the key indicator
of the LIFE LIBERNITRATE project: the nitrate concentration of an effluent. All these
results have important implications for the project, since it permits to discuss and establish
the technological cornerstones for the development of the project.

Effective cost methods

@s" Quality of the waters Analytical methods

DLaccording to LA

Sustainable methods

Accurate, selective
and robust methods

normatitva

Action A1 started in October 2017 and at the end of implementation in January 2018. The
activities undertaken and outputs achieved which can be highlighted are

1 Technological watching system for the project LIFE LIBERNITRATE, prepared by
UPVLC, and revised by the rest of the partners of Action Al.
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1 Revision of the state of the art on valorisation of agroindustry waste, prepared by
UPVLC and UNIGE, and revised by the rest of the partners of Action Al.

1 Revision of the state of the art on methodologies for the obtaining and activation of
silica, prepared by UPVLC and UNIGE, and revised by the rest of the partners of
Action Al.

1 Revision of the state of the art on adsorption and validation of quality of soils and
water, prepared by UVEG, and revised by the rest of the partners of Action Al.

1 Revision of the state of the art on nitrogenised fertilisation in crop fields, prepared
by UNIO, and revised by the rest of the partners of Action Al.

1 Deliverable A1, which accounts for the explanation of the technological watching
system and the revisions of the state of the art, considering 75 selected references.

The Action Al has been executed according to the technical requirements and planned
schedule, and the Deliverable A1 fully delivered (January 2018).

Neither activities were modified, nor major problems / drawbacks were encountered along
to the Action development.

No complementary action outside LIFE was carried out.

The perspective for continuing the Action A1 after the project are clearly concerned by
the technical development of the innovation sought by LIFE LIBERNITRATE and is,
therefore, inherent to the demonstration activities taken into account in the Actions B of
the project.

Action A2: Establishment of technical indicators and monitoring procedures for the

project
Foreseen start date: 1/10/2017 Actual start date: 1/10/2017
Foreseen end date: 31/12/2017 Actual end date: 31/12/2017

DL: Informe de indicadores y procedimientos para la medicioén del impacto medioambiental, socioecondmico y
de las acciones de difusion

| Foreseen date: 01/01/2018 | Actual date: 01/2018 |

No ML anticipated in the proposal

The A2 action has been carried out as outlined in the LIBERNITRATE project. UVEG
coordinated this action and AVSA participated. Within this Action, the tasks carried out
have been the following:

o Task A 2.1. ESTABLISHMENT OF INDICATORS AND PROCEDURES FOR
MEASURING THE ENVIRONMENTAL IMPACT. The selection of the methods for
measuring parameters (ammonium, phosphate and nitrate) in water matrices was
carried out. Analysis of the several water matrices bearing in mind the proposed
scheme 1 of the project, ecological and chemistry state evaluation and priority and
specific contaminants selection and determination have been realized.

o Task A 2.2. ESTABLISHMENT OF INDICATORS AND PROCEDURES FOR
MEASURING THE SOCIO-ECONOMIC IMPACT. The following socio-economic
impact indicators have been chosen: Replicates; Transfers to other sectors; Reduction
of costs per unit of production and operation; Profit and repayment time (pay-back);
Workers, direct and indirect and Beneficiaries

Overall, regarding both sub-actions,

o the absorbance measurement at 220 nm was selected for nitrate determination.

o Validation of the nitrate on-line measurements has been performed by using an optical
probe and an analyser.
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o The levels of nitrate concentration found exceed the allowed value of 50 ppm, both for
the incoming and reject water of the osmosis plant.

- The incoming water would have a very good / good state in relation to
ammonium, deficient / bad for nitrate and good / very good in relation to
phosphate.

- The situation worsens markedly for the reject water, the last two
parameters reflecting a poor / bad state.

o The supply water after osmosis treatment considering the nitrate presents a good /
moderate state (RD 817/2015).

o The results for priority and specific contaminants are in accordance with the water
quality established by the WFD for this type of compounds.

o Geographical areas that may favour the implementation of the proposed technology
have been considered and social-economic impacts selected.

All the methodologies, tools and resources necessary for the subsequent analysis and
monitoring, which will be developed in actions C1, C2 and C3, have been prepared and
put into practice in this action.

The indicators and procedures for measuring the environmental impact and for stablishing
the ecological and chemistry state for the several water matrices have been selected. The
socio-economic impact indicators are corresponded to the labour penetration of the project
results, through the replicability and transferability potential (Action B5) and the project
sustainability plan (Action B6). The objective of this action is: To assess the impact of the
project on environmental, social and economic terms.

The expected impacts are focussed on improving water quality 9,584 m3/year (project
end); 9,154,200 m3/year (beyond project end); nitrate concentration <45 ppm (project end
and beyond project end) and nitrate reduction -30% (project end and beyond project end)

Action A2 started in October 2017 and at the end of implementation in December 2017.
The activities undertaken and outputs achieved which can be highlighted are

o The selection of the methods for parameters (ammonium, phosphate, nitrate) in water
matrices was carried out. Sensors developed by MINTOTA were used for ammonium
and phosphate determinations. Absorbance measurement at 220 nm was selected for
nitrate determination.

o Validation of the nitrate on-line measurements have been performed by using an
optical probe and an analyser. Similar and suitable figures of merit were achieved for
both of them.

o Analysis of the several water matrices bearing in mind the proposed scheme 1 of the
project, ecological and chemistry state evaluation and priority and specific
contaminants selection and determination have been realized.

o The concentrations of NO3- indicate that the levels of concentration found exceed the
allowed value of 50 ppm, both for the incoming and reject water of the osmosis plant.
The plant is efficient and allows reducing the concentration of nitrates up to 25 ppm
(good / moderate state).

o The following socio-economic impact indicators have been chosen: Replicates;
Transfers to other sectors; Reduction of costs per unit of production and operation;
Profit and repayment time (pay-back); Workers, direct and indirect and Beneficiaries.

o The number of geographical areas that, due to their characteristics and water needs,
may favour the implementation of the proposed technology has been used as an
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indicator. A classification has been established in which the priority of the different
zones has been identified.

The territorial variable has been considered in order to quantify the existence of
possible agglomeration economies. The existence of associations of municipalities to
which the implementation of the project could be offered with a unit cost lower than
that of an isolated user has been considered.

Changes in the tariff structure (tranches) has been studied more than a linear increase
in the water tariff. In the areas where there is a risk of regulatory noncompliance, an
indicator relating to the cost of not acting through a contractual scenario has also been
included.

The number of direct positions has been counted, and the number of indirect positions
related to the execution of the project has been estimated.

Indicators related to the effects on health derived from the consumption of water with
excess nitrates has been used and other ones related to the consequences of non-
actuation.

The impact of the website and social networks has been measured through the
registration of visits and interaction with citizens through the threads of information
on the networks.

The comparison with planned output and time schedule is included in the chart below

Activity

Expected date

Actual date

Justification

Stablishing INDICATORS

1/10/2017

1/10/2017

According to the scheduled dates

AND PROCEDURES FOR
MEASURING THE
ENVIRONMENTAL IMPACT

Stablishing INDICATORS
AND PROCEDURES FOR
MEASURING THE SOCIO-
ECONOMIC IMPACT

1/10/2017 1/10/2017 According to the scheduled dates

Neither activities were modified, nor major problems / drawbacks were encountered along
to the Action development.

No complementary action outside LIFE was carried out.

In a future perspective, the proposed methodologies for measuring the environmental and
social-economic impacts are expected to continue working once the project is finished
provided that rice straw is always available.
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Action A3: Development of procedures for corporative social responsibility, green
public purchase and permits for the territorial implementation

Foreseen start date: 10/2017 Actual start date: 01/2018

Foreseen end date: 01/2018 Actual (or anticipated) end date: 03/2019

DL: Convenios necesarios para el desarrollo del proyecto

Foreseen date: 01/01/2018 Actual date: 03/2019. Delayed but neither affecting the project
advances, nor its objectives.

No ML anticipated in the proposal

e The A3 action has been carried out as outlined in the LIBERNITRATE project. Within
this Action, the tasks carried out have been the following:

e Task A3.1. Development of procedure of Corporate Social Responsibility and Green
Public Purchase. A GPP and CSR agreement was always drafted to ensure compliance
with the requirements detailed in the proposal, and also comply with all the provisions
of the European Parliament and Council directives 2014/23 / EU and 2014/24 / EU.

e Task A3.2. Development of the agreement for the transfer of facilities for the
implementation of the demonstration pilot. CRIB met on several occasions with the
town hall of Alginet to define the necessary spaces to be transferred. It was agreed that
Alginet City Council would provide a room in the sports centre for the installation of
the rice straw waste valorisation equipment, a room in the Adult School for the location
of the laboratories, a municipal warehouse for the location of the treatment equipment
of the rice straw (pelletizer) and the water treatment plant for human consumption for
the installation of the prototypes of the active silica filters.

e Task A3.3: Development of collaboration agreements with farmers. UNIO raised the
problem of nitrates in its county headquarters and many farmers showed their interest
in participating and providing plots for experimentation. To ensure the supply of raw
material, selected among the interested farmers was chosen the most suitable for the
project.

¢ Overall, regarding these sub-actions, the work done was

e Task A3.1. The application guidelines and criteria used by the Barcelona City Council,
the Basque administration and the GPP manual published on the EU website were
studied. With all these data, a first version of the agreement was drawn up among the
members of the consortium, which was analysed and after some tweaking, the final
version was approved to be signed.

e Task A3.2. For the selection of spaces to be assigned by the Alginet City Council,
CRIB, together with UPVLC, UVEG, UNIO and AVSA, visited all the facilities offered
by Alginet City Council for the project. These locations were evaluated and the most
appropriate for the implementation of the project were selected. Since then, the facilities
were ready to be used by the Consortium to carry out the activities planned in the
project.

e Task A3.3. UNIO applied various selection criteria to its partners database, from which
various candidates emerged, to which it was interviewed and one of them was the most
appropriate for the needs of the project.

e At the end of the project, the main findings and results are
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Task A3.1. The objective of this action was to develop and apply CSR and GPP
procedures in purchases and contracts. As a result of the signing of this agreement,
criteria of CSR and GPP have been applied in purchases and contracts. In some cases,
the application of these criteria has slowed the administrative procedure and caused
delays in the execution of the actions.

Task A3.2. The objective of this action was to obtain the permits and agreements for
the correct development of the project. The cession by Alginet City Council of the
adequate facilities for the correct development of actions B2 and B3 has been achieved.

Task A3.3. The objective of this action was to obtain agreements with the farmers for
the cession of the plots necessary for the experimentation and agreements for the supply
of raw material. It has managed to sensitize many farmers who will be convinced with
the results provided by action B1. The supply of raw material has also been ensured.

Action A3 began in January 2018, and although all beneficiaries immediately began to
implement everything specified in the agreement, the signature of some partners has been
delayed until March 2019, the date on which the action was completed:

The RSC and GPP agreement were signed between all the members of the consortium
(three agreements were signed by CRIB: CRIB + UVEG, CRIB + UPVLC and CRIB
with the rest of AB of the project).

All partners have applied CSR and GPP criteria in their contracts.

Alginet City Council has given the locations for the implementation of the project. The
room for the laboratories has been adapted to the needs of the project.

The rice straw necessary for the execution of the project has been obtained, which has
been stored and protected from moisture in Alginet facilities.

There are no modifications regarding to anticipate in the proposal; the comparison with
planned output and time schedule can be seen in the chart below,

Activity Expected date Actual date | Justification

Development of procedure of | 31/12/2017 11/03/2019 Agreement signed after the

Corporate Social deadline due to internal

Responsibility and Green administrative procedures of

Public Purchase public bodies but without
causing delay in other actions.

Development of the 31/12/2017 12/06/2018 Agreement signed after the

agreement for the transfer of deadline but without causing

facilities for the delay in other actions

implementation of the

demonstration pilot

Development of collaboration | 31/12/2017 7/12/2017 According to the scheduled

agreements with farmers dates

The main problem encountered has been the signing of the CPV and RSC agreement by
the partners being public bodies. Its internal administrative procedures have been
responsible for the delay. However, as these criteria are already being applied currently
according to their internal rules so imply the criteria related to CPV and RSC will be

applied, for sure, after the end of the project.

No complementary action outside LIFE was carried out.
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Action B1: Awareness programme for farmers to reduce the excessive use of nitrogen
fertilizers.

Foreseen start date: 01/01/2018 Actual start date: 01/01/2018

Foreseen end date: 30/06/2020 Actual end date: 31/09/2021

DL: Material formativo y guia explicativa de practicas de fertilizacion responsable en
castellano, inglés italiano y holandés

The Action B1 has been coordinated and implemented by UNIO. This action is subdivided in:
e Action B.1.1 Advice to farmers in fertilization of low environmental impact.
e Action B.1.2 Awareness raising and training.

In order to develop these sub-actions different activities have been performed:

e ACTION B.1.1 ADVICE TO FARMERS IN FERTILIZATION OF LOW
ENVIRONMENTAL IMPACT.

Phase 1 Selection of test plots.
The plots selected are the following:

Crop Municipality | Plot size Location

Rice Sueca 1,165 Ha [39°15°0.22"" N, 0°18" 37.16"'W
Persimmon | Alberic 0,4 Ha 39°5735.58""N.0°31" 53.87" W
Citrus Alberic 0,4 Ha 39°5730.92""N.0°31" 56.71"" W

The selection of the plots involved the selection of the farmer-owners. These farmers are
opinion leaders of the agrarian community and respected. One of them had both persimmon
and citrus plots with flood irrigation (which allows an easy control of the test). Both plots
are contiguous which would facilitate control and cost savings per visit.

Phase 2 Fertilizer selection.
Slow release fertilizers are characterized by the use of inhibitors that lengthening the time
nitrogen remains in the soil, either as urea-N or ammonium-N, improving nitrogen use
efficiency by the plant and therefore reducing emissions to the environment but giving
nutrients to the plant during all the natural cycle.

Rice slow release fertilizer. NP 40-10 fertilizer with urease inhibitor (7riamide N-(n-butyl)
thiophosphoric (NBPT)) has been chosen for rice crop.

Slow release nitrification inhibitors have been chosen for persimmon and citrus crops.
e NPK complex fertilizer (Mg-S) 20-7-7 (2,7-10) with nitrification inhibitor (3,4-
dimethyl- 1H-pyrazol phosphate (DMPP)).
¢ Ammonium sulphate 21 (60) with nitrification inhibitor (3,4-dimethyl- 1h- pyrazole
phosphate (DMPP)).21% ammonia.
e Ammonium nitrosulphate 26 (37) with nitrification inhibitor (DMPP).

Phase 3 Implementation in the crops. Methodology and Experimental design.
Rice.

Methodology: The objective of our experimental design is to verify that with this NP 40-10
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fertilizer with urease inhibitor, the additional fertilization is unnecessary, which means cost
and time savings and a reduction in the consumption of nitrogen fertilizers that, in excess,
would end up as nitrates in drinking water. During the last 4 years, the farmer has needed to
make additional fertilization to support the growth of the plant, including foliar to maintain
an average total production of 11.176 Kg by season for the whole surface.

First year results. 2018.

Dividing the plot in two parts: Control and test. Objective: Comparing growing and
production using classical fertilizer versus slow fertilizer. For basal fertilization, May 7%
39-11-0 (400Kg) traditional fertilizer was used against 400 Kg/ha of slow release 40-10-0
fertilizer. The evolution of the crop was monitored and controlled on a monthly basis.

The additional contributions of fertilizers it will be based on the nutritional state of the plant
that can be determined by calibrating the green colour of the plant in a template.

At the end of June, the greenness of the plant was checked in both sub-plots. The results
were very promising for the demonstration plot, a sustained colour 4, however the control
subplot maintained a 3 and only in some cases approached the 4. The control subplot had to
be fertilized with an additional 70 kg of urea.

Quantitative results:

1. The harvest results were as follows: Plot Control: 5,500 kg, Plot Test: 5,700 kg, 3.6%
more. So without additional fertilization the slow release fertilizer proves to be more
effective and efficient.

2. Soil analyses show a post-harvest nitrate concentration of 1.24 mg/kg for control and 1
mg/kg for test. Sufficient difference and aligned with the starting point, that is, the use
of nitrogen is more effective in slow release fertilizers. The amount of nitrogen not used
by the plant and susceptible to being leached is lower in this case.

2nd vear Results. 2019

During the 2nd year the experiment goes beyond, all the plot was fertilized with slow-release
fertilizer.

Quantitative results:

e 2.6% less production.

e Less fertilizer used.
o Only 720 Kg basal dressing (40-10).
o Saving 150 Kg of Urea 2nd dressing.
o Average reduction 2019: 17,24%

e Nitrate in the soil.
o Analysis: Intermediate < 5 mg/Kg . Post harvest < 2mg/Kg

The 2™ year data consolidate the results of the first year with a not significant reduction of
the production.

Citrus fruits and persimmon.
First vear (2018)

Methodology: The same amount of fertilizer was used in plots, traditional fertilizer in the
control plot and slow-release fertilizer in the test plot.
Both citrus and persimmon are fertilized three times during a year. The table shows the data

20



of these fertilizations.

Citrus/Kaki (Persimmon)

Date Fertilization Plot control Plot test
21/03/2018 Bassal Fertilizer 20-10-5-3(Mg) 400Kg/ha [Fertilizer NPK (Mg-S) 20-7-7
(400kg/ha)
22/06/2018 | 1st Additional | Ammonium sulphate 300Kg/ha Ammonium sulphate 21
DMPP(300kg/ha)
10/08/2018 2nd Additional | Nitromagnesium 400kg/ha Nitrosulphate of ammonia 26
DMPP.338kg/ha

Quantitative Results: A soil analysis was carried out after each one of the fertilization dates
looking for determinate the nitrate level in both sub-plots: control versus test. Sampling at

a depth of 25 cm

Tradtional fertllizer -

Kaki: Nitrates mg/kg at 25 cm

—Slow release fertilizer

Citrus: Nitrates mg/kg at 25 cm

m—Tradftional fertiiver

42

.2

\ -

Slow release fertilizer

As can be seen, the final residue of nitrates shows a significant difference in line with what
would be foreseeable: The nitrate residue that remains in the soil in the case of traditional

fertilizer was higher than in the case of slow-release fertilizer.

Agronomic results: Persimmon has not been harvested this season due to the hail that fell
in July 2018 that devastated the crop. 100% lost. The citrus harvest was also affected by

hail. The harvest was lost by 50%. No significant differences between citrus plots.

2nd vear Results. 2019

Methodology: The plots were divided in test and control sub-plots.
Both citrus and persimmon are fertilized three times during a year. The 2™ year was very
stable in terms of weather, no frost or hail and fertiliser uptake has been in line with
expectations. The table shows the data of these fertilizations.

In the case of Persimon a 33% less of fertilizer was used in the test sub-plot, in citrus a -

25%.
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Persimon

Citrus

Fertilization

Plot control

Plot test

Fertilization

Plot control

Plot test

Bassal

Fertilizer 20-10-5-
3(Mg) 480K g/ha

Fertilizer NPK
(Mg-S) 20-7-7
(480kg/ha)

Bassal

Fertilizer 20-10-5-
3(Mg) 480K g/ha

Fertilizer NPK
(Mg-S) 20-7-7
(480kg/ha)

1st Additional

Ammonium
sulphate 300K g/ha

Ammonium
sulphate 21
DMPP(100kg/ha)

1st Additional

Ammonium
sulphate 300K g/ha

Ammonium
sulphate 21
DMPP(200kg/ha)

2nd Additional

Nitromagnesium
360kg/ha

Nitrosulphate of
ammonia 26
DMPP.180kg/ha

2nd Additional

Nitromagnesium
360kg/ha

Nitrosulphate of
ammonia 26
DMPP.180kg/ha

Agronomic results 2" year.

e In persimmon: 4% less production in the test sub-plot. Not significant

e In citrus: 1% less production in the test sub-plot. Not significant
In synthesis: We demonstrate to the farmers that is possible with commercial slow release
fertilizers to reduce the environmental impact reducing cost (less fertilized used) at the
same time.

SUBACTION B1.2 AWARENESS RAISING AND TRAINING OF FARMERS

The continuous monitoring of the crops and checking the nitrates situation with different
agrarian communities but also with the municipal agrarian councils we detect the almost
absolute unknowledge about what means Nitrate vulnerable zones and what type of
environmental problems generate an excessive nitrogen fertilization in the soil and water.
At the same time the Covid 19 pandemic changes everything. A face-to-face training
action as foreseen seems impossible to carry out. Faced with this situation, we decided to
transform a face-to-face training action, which was to be developed using the pedagogical
guide foreseen, into a MOOC course, i.e. to develop a complete, self-training course in
video format for all farmers. Developing the new MOOC course, a new and key element
emerged, the new Common Agrarian Policy.

The new CAP, especially the Pillar I, determinates, in few words, a new and green
approach: The respect to the Water a Nitrates directive will means to the farmers a 20%
of the total payments they can receive by crop following different eco-schemes. This is a
revolution and an opportunity for the new course: to incorporate these new contents, the
new PAC and eco-schemes in the course and by this way to complete the concept circle:
“You, farmer, need to know what a Nitrate vulnerable area is, you have to know how to
fertilize with low environmental impact because by this way you will reduce cost, but also
you will be prepared for the eco-schemes of the new PAC”.

All this has generated a new ecosystem of products available in detail in the deliverable
BI.

1. The course.

General and structure.
The course has a single target group: the agricultural community.
The course consists of 5 modules plus 1 additional module (module 6) that, describes th
experience of fertilisation with slow-release fertilisers in persimmon, citrus and rice crops.
These 6 modules are as follows:

1. Fertilisation: General

2. The Nitrates Directive and Nitrate Vulnerable Zones.

3. Determination of nitrates in soil.

4. Good Agricultural Practices and the New CAP.

5. How to make a fertilisation plan.

€
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6. Libernitrate: An example of responsible fertilisation.
The course together with the interviews is available at:
e The youtube channel of the Libernitrate project: https://bit.ly/3aRUJpb

e The youtube channel of La Uni6 de Llauradors i Ramaders: https://bit.ly/3pfBHS6
2. The teaching/pedagogical guides.

The teaching guides are the heart of the course content. They define, slide by slide, what is
offered as content to the learner. This content has been the fundamental workhorse of the
course: what to explain and how to explain to a farmer the exceptional amount of possible
content around an axis, such as responsible fertilisation, in a convulsive framework such as
the one defined by the new CAP.
Since we are talking about a MOOC course, we have considered it necessary to focus on
strong arguments on the one hand and on exposing and "discovering”" for the farmer the
legislation and regulations that go with those arguments on the other hand. Furthermore, we
have avoided as much as possible to use technical language, but on the contrary, as easy as
possible.
These guides have been published and are freely available in English, Spanish, Dutch and
[talian.

e Spanish version: See this link.

e English version. See this link.

e Italian version. See this link.

e Dutch version. See this link
1. Power point presentations.
This is an intermediate product that visually supports the MOOC course or in other words
the way in which the teaching guides are shown to the learners. It can be used by teachers
(in the future) as model and template for new contents. direct link
2. The podcasts.
The podcasts were foreseen in the approved project as an element of dissemination of the
experience of low environmental impact nitrogen fertilisation. Sub-Action 1.1.
Obviously, after the development of the course, the dissemination effort should focus on the
MOOC course itself, so podcasts will play a much less relevant role. Even so, they will
continue to be useful in those circumstances in which the farmer cannot, be attentive to a
video.
These podcasts are available in each language provided (English, Dutch, Italian and
Spanish):

e English: https:/bit.1y/31SilSc

e Dutch: https://bit.ly/3pfJDT5

o [talian: https:/bit.ly/3aPGC3y

e Spanish: https://bit.ly/3vpL.ZQz

Comparative Results and Conclusions.
e All the planned products have been developed, implemented, and are fully available free

of charge. In the case of podcast, we have made 20 in total, with an average length of 5
minutes each. If we sum the interviews to the farmers co-protagonist of the field test, we
have 10 minutes more for each language.

e In addition to the planned 5-minute subtitled video explaining the nitrogen fertilisation
experience of sub-Action 1.1, a separate 16-minute video training module, Module 6,
has been produced. If we sum the interviews to the farmers co-protagonist of the field
test, we have 10 minutes more for each language. Almost half an hour of explanation.
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e To validate the contents of the course, 3 independent and face to-face training actions
were foreseen, but a complete self-training and online course has been developed,
composed of 6 independent modules that together add up to more than 1,5 hours of
training, and almost 2,5 hours if we consider the 10 interviews carried out with different
stakeholders. The current course is not only based on this experience, but is also defined
and aimed at raising awareness among the farming community of the nitrate problem,
including the effect of the new CAP. It is not only a much broader course, but also much
more urgent and necessary, innovative, and unique in its content, as it combines
environmental, economic, and technical aspects in a single pedagogical package.

e The MOOC course and its guides are a living instrument as opposed to a planned
pedagogical guide. The guides allow that the MOOC course to be continually updated
with new information and content, adapting indefinitely to the new realities that will
result from the new CAP and the continuous need to reduce the environmental impacts
of fertilisation. They will not be limited to just 3 crops and will be equally useful, adapted
to any crop, becoming an instrument not only for replicability but also for transfer
between crops and new agricultural collectives.

The B1 Action has overcome the expectations and their results and products go beyond, they
are absolutely adapted to the new needs coming from the green deal and new CAP. The
products are easily re-adaptable and transferable to other crops and new contents attending
the real needs of the farmers can be inserted in the future. Regarding the impact data of the
MOOC course, the detail is included in the summary of the dissemination action carried out
in action D.2, however it can be advanced that 318 complete views of the course have been
achieved through the youtube channel and at least 754 people have seen a training module.
The execution of the Action B1 has not required from complementary action outside LIFE.

Action B2: Technological demonstration: material recovery of agricultural waste for the
obtaining of active silica.

Foreseen start date: 01/2018 Actual start date: 02/2018
Foreseen end date: 12/2020 Actual (or anticipated) end date: 09/2021
DL: Diseio del valorizador.
Foreseen date: 01/01/2018 Actual date: 05/2018 — Finished with delay (see comments
below)

DL: Protocolo de puesta en marcha, guias operacionales, guias de mantenimiento, protocolos de emergencia y
riesgos del valorizador y la obtencidn de silice activa.
| Foreseen date: 30/09/2020 | Actual date: 01/2019. Last modifications: 09/2021 |

ML: Puesta en marcha del valorizador.

| Foreseen date: 01/10/2018 | Actual date: 05/2019 - Delayed (see comments below) |
ML: Puesta en marcha del laboratorio de silice activa.
| Foreseen date: 01/04/2019 | Actual date: 03/2019 |

e The B2 action has been carried out as outlined in the LIBERNITRATE project but delayed.

Within this Action, the tasks carried out have been the following:

o Sub-action B2.1: A total of 2.5 tons of rice straw were collected and stored in a dry
warehouse in Vall d’Uixo (Valencia) by UNIO (October 2017 and October 2020). The
straw was transported to Alginet, stored under adequate conditions and used for all the
described tests.

o Sub-action B2.2: The design of the valorisator was delivered (date 20/04/2018)
according to the technological requirements described in the public tender process
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following UNIGE’s normative. The corresponding Deliverable (Deliverable 2.1) was
submitted on 23/05/2018.

Sub-action B2.2: The public procurement procedure for the construction of the
prototype (including Green Procurement criteria) was awarded to “Bio Fire Soluciones
S.L.U” by CRIB on 29/10/2018. Its construction started straightforward, and the start-
up was done in May 2019.

Sub-action B2.2: Set-up and optimisation activities were done in the period September
2019-June 2020. Modifications on the initial design to achieve improved results were
performed throughout the optimisation process. The last modifications were done in
January 2021 and, after them, the valorisator worked in continuous and automated
mode, with human supervision.

Sub-action B2.2: The optimisation activities consisted in finding the optimal
operational conditions (percentage of wood/straw pellets, air inflow, temperature).
Simulation activities using Aspen Plus helped assessing the technical limits/range of
improvement of the valorisator.

Sub-action B2.2: A total of 2332 kg of pellets (60wt%rice straw/40wt%wood) were
burnt in the valoriser (total of 1624 kg rice straw in the whole project) to obtain 261
kg of ashes (ash efficiency=16%wt)

Sub-action B2.3: A reactor with capacity 30L and the associated laboratory were
designed and set up in Alginet to carry out the functionalization of silica. A total of
71.84 kg of silica has been extracted and funcionalised (efficiency=25%wt).

o In quantifiable terms, the outputs achieved were:

o 2.5 tons of rice straw were collected and stored by UNIO

o 1 design of the valorisator was produced by UNIGE (technical details on its
design in Deliverable B2.1)

o 1 prototype for the valorisator was constructed by Bio Fire Soluciones S.L.U
(technical details on its running in Deliverable B2.2)

o 1 design for the laboratory for the functionalization of silica was carried out by
UPVLC

o 1.6 tons of rice straw were converted into 261 kg of ashes that were successively
converted into 72 kg of active silica.

o 2 deliverables were produced: Disefio del valorizador and Protocolo de puesta
en marcha, guias operacionales, de mantenimiento, protocolos de emergencia
y riesgos del valorizador y obtencion de silice activa.

The comparison with planned output and time schedule can be seen in the chart below.

Activity — Expected Output Expected Actual Motivation

date date

Public tender procedure

Design of the valorisator - - 25/2/2018

The call was open with delay as the internal
procedures of UNIGE did not permit to launch
the awarding procedure to contract the design
until the consortium agreement was signed
and the first pre-financing was received form
CRIB in February 2018
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Submission of Design of the 31/1/2018 20/4/2018 | The activity was carried out in 2 months
valorisator (March-April) instead of the foreseen 4
months (October-January) so it has been
possible to partially make up for lost time.
The design was delivered in April 2018, the
deliverable was sent in May 2018.
Submission of Deliverable 31/1/2018 23/5/2018 | The design was delivered in April 2018, the
deliverable was sent in May 2018.
Construction of valorisator - - 29/10/2018 | The call was opened as soon as the
Public tender procedure administrative process was defined since the
award process started in May 2018, three
months delayed (see comments above).
Construction and start-up of 30/09/2018 | 23/05/2019 | The delay incurred was due to difficulties on
the prototype the side of CRIB to finish the award process
for contract the pilot plant construction; it was
solved in November 2018 and the contract
was signed in December 2018
Optimization and start-up of 31/03/2019 | 31/03/2019 | The design has been started and no delays are
the prototype for the foreseen. To solve the delay in the pilot plant
obtaining and construction (see comments above) ashes
functionalization of silica obtained at industrial furnaces are being used
by the partner UPVLV.

Major drawbacks have been legal and technical-related issues. Delay in the signature of the
partnership agreement between CRIB and UNIGE which lead to delay the start of the design
of the valorisator. The modification of the contractual Spanish normative delayed the public
tender procedure for the prototype on the side of CRIB. The need of further details from one
of the technical proposals delayed the award process. As a contingency measure rice straw was
burnt in industrial furnaces to get enough quantity of ash available to carry out the reaction and
optimization of silica production. Once the prototype was constructed, technical difficulties
were encountered when running the valorisator, with multiple modifications on the initial
design required, until achieving a continuous run of the valorisator.

Action B3: Demonstration. Nitrate removal through beds of active silica.

Actual start date: 10-2018
Actual end date: 30-9-2021

Foreseen start date: 10-2018
Foreseen end date: 12-2019

The Demonstrative Action B3 started in T5 and ended on the last day of the project because it
has finally been demonstrated that the silica beds have retention properties superior to those
foreseen in the initial proposal. Although the total amount of water foreseen in phase III has
not been treated, the ability of the prototypes to achieve the objectives of the proposal has been
validated, so it can be considered that the percentage of execution is 100%. Action B3 has
been coordinated by UPVLC and participated by UVEG, AVSA. The B3 action is constituted
by three sub-actions:

B3.1. Design and construction of active silica bed prototypes

B3.2. Conditioning and tuning of the prototype
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B3.3. Nitrate reduction operation and validation. In turn, this sub-action is comprised by made
up of (i) Phase I validation. Rejection of the osmosis plant; (ii) Phase II validation. Average
inhabitant consumption;(iii) Phase III validation. Average consumption 200 inhabitants.

B3.1. Design and construction of active silica bed prototypes. As has been indicated in deliverable
3.1, this action was carried out:

(1) Based on the patented silica functionalization process ES-2727673 B2, (described in B2
action), the tests to obtain the conditions and parameters to produce the active silica in quantity
and quality required, were carried out. The functionalization reactors have been scaled up to
30L to increase silica production. It has verified that both, the functionalization of the silica
and the activation process, are the determining factors to control the capacity of absorbance of
nitrates. The possibility to activate the silica more than 32 times makes this silica very
competitive in the market.

(2) The studies, calculations, and previous simulations at the laboratory scale to design the
prototypes allow concluding that the active carbon beds, which were chosen in the original
proposal, are not optimal. It is worth highlighting the factors that have influenced the final
design of the prototypes, which are: (i) the contact of the silica with the treated water active,
which was solved add a layer of Teflon© (consume water) or recycled glass (reject water of
osmosis plant), to reduce inflow and formation of preferential flow channels. (ii) The particle
size distribution should be around 100 microns to have maximum retention. The fact of
obtaining thinner and smaller silica particles allows increasing the area-to-volume ratio, the
capability of absorbance of nitrates, and the effective functionalization. (iii) a continuous
activation process in the plant. (iv) it is a very important remark that the silica adsorbs all the
anions present in the water. The nitrate adsorption in the presence of other anions decreased
from 15 ppm of a standard solution to 1.8 mg/g of active silica for HCO5', to 1.2 mg/g of active
silica for Cl" and 0.5 mg/g of active silica for sulphate (SO,"), because the silica can adsorb
each one of them before of nitrate.

After testing 8 versions of Prototypes I, the select consists of a 75 mm diameter and 1.5 m long
tube and a piece at the top to extend its diameter to 160 mm for a greater retention surface with
a 50 um layer of stainless steel. The amount of silica per Prototype I is 200g but it has been
found that 300g or 350g are also valid. 26 beds have been prepared of which 4 have been to
carry out the transferability tests (Action BS)

After testing 3 versions of Prototype II, the final is a tube with dimensions of 10 x 54 inches
and two external beds of 5 and 0.1 um. The amount of silica per Prototype II is 2kg or 3kg. 3
beds have been prepared.

B3.2. Conditioning and tuning of the prototype. To adapt the facilities of the Alginet osmosis
plant, it has been necessary to install water intakes, an in-line nitrate measurement equipment,
support for the adsorbent beds, a system for collecting the analyzed water, and a system
activation in situ.

The working pressure may be selected to ensure the necessary flow, provided it is less than 5
bar, for operational safety reasons.

The linear speed of the current will be 10 m /h.

In the proposal, the flow of Phase I and II beds will be 130 L/day, equivalent to 5.5 L /h.
However, the operating capacity of prototype I is 0.5 L/min, so it would have the ability to treat
360L/day, considering the activation time.

The prototype II flow rate is 7.2 L/min, considering the activation time; it would be treated
5184L/day. With 5 prototypes is possible to achieve the 26000L/ day of the proposal.

27



Installation and conditioning of the plant with continuous nitrate measurement equipment on
04-15-2019. The equipment operation check was carried out from this day until 06-3-2019.
The operation was checked, both for the reject water (Phase I) and the well water (Phase II and
Phase III).

The prototype | / version Start of assembly | Ending of function tests

and function tests

v-1 was rejected was rejected due to silica 17- 06-2019, 15-07-2019

clogging

v-2 was rejected because the water formed 25-07-2019 25-07-2019

preferential channels

v-3 is the basis for the following versions 12-10-2019 19-10-2019

v-4 is an improved version of v-3 to increase 08-1-2020 08-1-2020

the retention of silica

v-5 is an improved version of v-3 to increase 17-2-2020 17-2-2020

the retention of silica

v-6 is an improved version of v-3 to ease 25-2-2020 25-2-2021

assembly and extraction of the silica from

the bed.

v-7 is the v-6 version but the gravel has been 25-2-2021 30-09-2021

replaced by crushed glass

v-8 is the v-6 version but the gravel has been 25-2-2021 30-09-2021

replaced by Teflon

The prototype Il Start of assembly | Ending of function tests
and function tests 30-09-2021
29-1-2021

B3.3. Nitrate reduction operation and validation.
(i) Phase I validation. Rejection of the osmosis plant

The nitrate adsorption tests on the rejection water started 25-2-2020. In a first step, it was
carried out through the installation of an independent prototype I, (v-6, v-7, and v-8) and the
nitrate reduction was 8.5%, 7%, and 8% respectively. In addition, following the proposal, two
beds were set up in parallel (2-10-2020), which did not work properly. In this case, the nitrate
concentration was reduced to 100L by 24.5%. In addition, 2 and 8 prototypes were tested in
series (1-10-2020 and 10-12-2020 respectively), which did not work properly, the last allows
reducing by 27% the concentration of 759L. Overall, 1604 L of reject water has been processed
with 3,4 kg of silica, which represents average retention of 9%.

From June 2021, the silica was summited to successive acidification processes and the capacity
of the silica retention increases significantly. Different tests have been carried out:

(1) 2 prototypes I v-8 with 200g each one submitted to 2 and 3 acidifications respectively,
treated 43,5L with average nitrate retention of 29,6%. TEST DATES 28 to 30 June 2021

(i1) 2 prototypes I v-8 with 350g each one submitted to 9 and 8 acidifications respectively,
treated 102L with average nitrate retention of 31,9% . TEST DATES 14-16; 20-23 September
2021

(iii) 2 prototypes II v-2 with 3kg each one submitted to 12 acidifications, treated 5184L with
average nitrate retention of 36,03% of retention and maybe summited at more acidification
process. TEST DATES 17, 21 and 24 September 2021.
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According to the proposal, 11,700L of reject water must be treated with 12 kg silica.
Finally, 6933,5 L of reject water have been processed with 10,5 kg of silica, whit average
nitrate retention of 29,68%, but the last proves have verified that the retention capacity of the
silica is higher than that foreseen in the proposal.

(ii) Phase II validation. Average inhabitant consumption

The nitrate adsorption tests on the well water with the prototype I v-6 started 25-2-2020. Many
tests have been carried out with different arrangements of the beds operating in series, in
parallel, each of the beds independent. Furthermore, the morphological stability of the silica
has been tested by subjecting the prototype I v-6 to 7 days of continuous operation (37800 L
of the silica has been treated). Overall, 42050 L (37800L + 4250L) of well water has been
processed with 4.6kg, which represents average nitrate retention of 12.9% if the morphological
stability test is not considered.

However, from September 2021, the silica was summited to successive acidification processes
and the capacity of the silica retention increases significantly. 2 prototypes I v-8 were tested.

(1) Bed A with 300 g of silica was acidified 32 times, allowed to treat 291L of well water with
retention of nitrate of 32%. It should be remarked the experiment is stopped because the project
ended but the silica could continue to be activated. Furthermore, it has been found that when
the hydrochloric acid solution is renovated, the retention increases significantly.

(i1) Bed B with 300 g of silica was acidified 12 times allowed to try 102,5L of well water with
retention of nitrate of 35%. The experiment is stopped because the acidification time is too
long and it was decided to use the nitrate analyzer to perform Phase III.

According to the proposal, 11,700L of reject water must be treated with 6 kg silica. Overall
(37800L + 4643,5 L) of well water have been processed with 5,2 kg of silica, with an average
nitrate retention of 14,58%, because most tests are performed with a single activation
process. Neverless, the last proves have also verified that the retention capacity of the silica is
higher than that foreseen in the proposal.

(iii) Phase III validation. Average consumption 200 inhabitants

The nitrate adsorption tests on the well water with the prototype II v-3 started 29-1-2021. The
first tests have been carried out with only one activation process. Thus, 13200 L were treated
with 12,2 kg and average nitrate retention of 11.15%.

However, from July 2021, the silica was summited to successive acidification processes and
the capacity of the silica retention increases significantly. The tests are:

(1) One prototype II v-3 with 3k g of silica was acidified 3 times allowed to treat 2325 L of well
water with retention of nitrate of 36%. TEST DATES 5 to 90of July 2021

(i1) Three prototype II v-3 with 3 kg of silica each one, in a serial configuration, acidified 3
times allowed to try 1650L of well water with retention of nitrate of 37,47%. The same
prototypes with an unconnected configuration but running at the same time were acidified 11
times and allowed to try 5167 L of well water with retention of nitrate of 31,33%. Overall have
been treated 6817L with retention of nitrate of 32,82%. TEST DATES 13 to 16 of July 2021.

(111) Three prototype II v-3 with 3 kg of reused silica each one, was acidified 8 times during
90 minutes allowed to try 5184L of well water with retention of nitrate of 19,75%. The same
2 prototypes 11 v3 labeled B and C were continued to acidify 7 times more during 90 minutes
allowed to try 903,4 L with retention of nitrate of 29,29% and 1402 L with retention of nitrate
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of 25% respectively. Overall have been treated 7489.4L with retention of nitrate of 21,88%.
TEST DATES 2 to 6 August 2021.

(iv) One prototype II v-3 with 3k g of silica was acidified 25 times allowed to try 4684,6
L retention of nitrate of 42,1%. TEST DATES 13 to 30 September.

According to the proposal, 26000L/day of well water for 30 days. This water must be
treated with 40,62kg silica. Overall 34516 L of well water have been processed with 27,12
kg of silica with average nitrate retention of 23,63%, because a part of tests is performed
with a songle activation process. However, the last proves have also verified that the retention
capacity of the silica is higher than that foreseen in the proposal.

The most relevant results are:

> Prototype (1) (300g of silica) could work continuously for 24 hours. Activate every 30
minutes and retain nitrates for 30 minutes. To specifically treat Alginet's well water,
that contains Sulfates, Phosphates, and Carbonates, it would be running for 15
minutes, to prevent nitrates from being released. Thus, Prototype (I) would allow the
elimination of more than 32% of nitrates from 360L.

> Prototype (Il) (3kg of silica), because it contains more silica, has been verified that it
could operate continuously for 24 hours. Activate every 30 minutes and retain nitrates
for 30 minutes. This makes it possible to eliminate 40-42% of nitrates from 5184L.
Therefore, 5 Prototype (Il) would be necessary to treat the 26000L per day that a
population of 200 inhabitants needs. It has been shown that the system designed by
the LIBERNITRATE project is capable of offering this innovative treatment to any
municipality with less than 200 inhabitants in all of Spain at a reasonable price and
indefinitely, responding to their water consumption needs.

> It has been proven that both 2 Prototypes (I) and 2 Prototype (I1) are capable of treating
the rejected water of the osmosis plant by adsorbing more than 30% of nitrates

> It is very important to remark that functionalized and activated silica retains not only
nitrates but also Sulfates, Phosphates, Carbonates, and all the anions present in well
water.

Action B4: Development of a Political Action Plan

Foreseen start date: 01/01/2018 Actual start date: 13/06/2018
Foreseen end date::30/06/2020 Actual end date: 31/09/2021

* The main objective of Action B4 was to include the proposals and results of the project in the
different supraterritorial policies through processes of social and political dynamization at all
levels, from the local to the European sphere, which would allow to promote the generation of
legislative regulations that promote Specific lines of support to provide resources to those
actions capable of reducing the causes of nitrification of soils, reducing its impact and
improving water quality.

This action of intervention and political and social mobilization has been developed mainly in
the regions and municipalities of the competence of the Provincial Council of Valencia with
the aim of advancing and improving public action in its political, administrative and social
spheres, to act in a more effective and efficient in the fight against nitrate pollution.
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The activities planned in the execution of this action have been carried out as initially planned
in the project, but with certain accumulated delays throughout the project, also taking into
account the extension of the project. Thus, the delays produced in the development of the
activities have been, fundamentally, motivated by the following causes: (some determinant in
the motivation for the request and granting of the extension)

1) The different electoral processes started in March 2019 with the municipal elections from
which the political composition of the municipalities of the province of Valencia and later of
the Provincial Council itself derives. Without a configured political structure, that is, without
decision-makers, actions cannot be planned.

2) The crisis caused by COVID since the start of the state of alarm in March 2020. The
pandemic has diverted both interest and priorities at all political and technical levels of the
different public administrations for months.

3) Delays in obtaining project results. For a correct dynamization of the tables of social or
political debate, it is convenient to provide results that can contribute to the generation of
debate and contribution of feasible and acceptable ideas.

The degree of execution of the tasks assigned to the action of both the deliverables (DL) and
the milestones (ML), regardless of the delays in their preparation and delivery that have been
reported, as of the closing date of this report, are detailed below:

Name of the Deliverable Action Deadline Status
Adhesions to the water pact (1) B4 01/04/2021 Done on 09/21
CSR/Green Purchaising Agreement (2) B4 01/04/2021 Done on 09/21
l(iZ;'te?;’l)on of the Smart Social and Political B4 01/04/2021 Done on 09/21
Agreement signed with the GV, managing
authority of the PO, FEDER and FSE, (4) B4 01/04/2021 Done on 09/21

Name of the Milestone Action Deadline status

2018 - Initial meeting (13/06/18)

Political dynamization meetings B4 01/12/2020 | 2020 - 3 meetings (26/02,07/10,18/12)
2021 - 2 meetings (21/05, 29/09)
Social dynamization meetings B4 01/12/2020 | 2021 - 2 meetings (21/05, 29/09)

* In relation to this action, the activities carried out in each subaction are:

Action B4.1 Social and political mobilization:

a) Make visible and promote the operating criteria of the consortium in terms of Corporate
Social Responsibility (CSR) and Green Public Procurement (CPV). For this, a framework
document was prepared that is sent to the group of project partners for their respective
signature. Valencia Provincial Council approved the signature under the format of "Protocol
of intentions for the promotion of green public purchasing (CPV) and Corporate Social
Responsibility (CSR) within the framework of the LIFE Libernitrate project" on February
1,2019. ( DL2).

The purpose of the approved document and that is part of the corresponding DL is to
promote the implementation of CPS and CSR actions in the purchasing / public services
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and contracting procedures and that all the signatories are actively involved in the following
objectives:
¢ Reduce the environmental and social impact of the project association.
e  Work for a more efficient public administration, implementing actions based on
the efficient use of resources.
¢ Promote Green Public Procurement and a productive system model, where the
Public Administration is the main responsible consumer.

On the other hand, although Action B4 provided as a DL the formalization of a CPV / CSR
agreement with all all public entities in the different territories, the fact that it is an obligation
legally imposed by European regulations and, consequently, the national regulations of each
of the States represented by the partnership of this project make it unnecessary to promote the
formalization of these agreements with local entities and other entities of the public sector.
Explanation developed in the respective DL

b) The following activities have been organized days of social and political action:

.- Political action conference held on June 13, 2018 at the Valencia Provincial Council under
the title "Present and future political proposals and actions" (slogan that has remained more or
less unchanged for the rest of the conference). This conference presentation of the project
objectives for the reduction of nitrates in the integral water cycle is aimed both at the media
and at the political representatives of the Provincial Council, associations and mayors of
Valencian municipalities. In addition, it serves as a public presentation of the project website
and the different RSS channels created to disseminate the results and activities that are being
implemented.

After the new Deputy of the area of European Projects of the Provincial Council takes office,
a meeting is held between the coordinators of the project (CRIB) and the Provincial Council in
November 2019 and a calendar of actions is agreed in which 2 days were established of social
action work and of the 17 work days at the political level planned for the 17 regions of the
province, grouping them by groups of regions to attend to the total result a total of 6 days.

After the health crisis caused by COVID-19 and the approval of the extension of the project,
the initially planned execution of the conference was modified, establishing a new calendar, a
new format from face-to-face to blended learning, reorganising the territories and looking for
places that would adapt to compliance with the relevant health regulations. Finally, they are
grouped into 5 sessions grouping the territories and the final implementation timetable being
as follows:

Expected date 2020

Date of realisation

Planned/executed location

Initial / final communities

Week of 17 february

26 february (1)

Algemesi / Algemesi

Ribera Baixa / Ribera Alta

Week of 23 march

7 october (2)

Anna / Anna

Canal / Costera/ Vall d’Albaida / Safor

Week of 27 april

18 december (3)

Utiel / Diputacion

Plana utiel / Hoya Bunyol / Cofrentes

Week of 25 may

21 may 2021 (4)

L’Eliana / Diputacion

Initially = Rincon Ademuz/Serranos/Camp Turia/

Finally = Valencia / Horta Nord / Horta Sud

Week of 8 june 29 september 2021 Burjassot /Diputacion Initially = Camp Morvedre / Horta Nord
(5) Finally = Rincdn Ademuz/Serranos/Camp Turia/
Week of 29 june 29 september 2021 | Valencia / Diputacién Initially = Valencia / Horta Sud

(5)

Finally = Rincon Ademuz/Serranos/Camp Turia/
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.- Ist meeting of political action held on February 26, 2020 in Algemesi and aimed at the
regions of Ribera Baixa and Ribera Alta. It should be noted that the conference includes a space
for conclusions and collection of contributions made by both the members of the discussion
table and the attendees. Space that is initially designed to create the Smart List of subaction
B4.2. Number of assistants 22.

After the arrival of the covid, the extension granted and in compliance with the different
regulations and sanitary restrictions, a new calendar is designed and the territories and places
of celebration are reordered.

.- 2nd meeting held on October 7, 2020 at the Palace of the Counts of Cervellon in Anna and
aimed at the regions of La Costera, La Canal, La Vall d’Albaida and La Safor. This conference
is carried out in a blended format, broadcasting it live on the project's social networks and
streaming. The conference includes a space to explain the objectives and progress of the
project, a technical table with experts from different public administrations and the political
debate table of the territory. Number of assitants: 10 presential and 42 online.

.- 3rd meeting held on December 18, 2020. Aimed at the Plana Utiel, Requena, Hoya de Buiiol,
y Cofrentes regions, it takes place in the Plenary Hall of the Valencia Provincial Council. The
structure of the previous day is maintained, but it is proposed for the first time in a blended
format broadcast by the project's social media channels, such as the counties and municipalities
to which the project is directed. The General State Administration joins the political debate for
the first time through the Government Delegation in the Valencian Community. Number of
assitants: 14 presential and 32 online.

.- 4th meeting is held on May 21, 2021. Aimed at the regions of Valencia, Horta Nord and
Horta Sud, changing and grouping the planned order and reducing the number of days from 6
to 5 and is held in the Plenary Hall of the Provincial Council From Valencia. The same semi-
face-to-face format and online broadcast are used, maintaining the structure of the previous
conferences, but incorporating for the first time a social debate table (incorporation of
consumer entities and private companies supplying water in the municipalities) "LIFE Project
+ Discussion table of social action ". Number of assitants: 23 presential and 45 online.

Highlight the commitment acquired at the social debate table, the public commitment to
establish a working group of social entities with the support of the Diputacion de Valencia and
different partners of the project to advance in the collection of proposals and their transfer to
the rest of the public administrations with competence in water management.

This fourth meeting is aimed at the regions of Valencia, Horta Nord and Horta Sud, thus
changing and grouping the established territorial order and reducing the number of sissions
from 6 to 5.

.- 5th meeting held on September 29, 2021 at the Valencia Provincial Council's Beneficencia
Cultural Center, coinciding with the final event and grouping the rest of the regions together
under the title “PROYECTO LIFE + Debate Table Social Action and Politics Water and
nitrates, present and future political and social proposals and actions . Political representatives
from different public administrations such as the government of Spain are present through the
Government Delegation, the Generalitat Valenciana, the Provincial Council and the Federation
of municipalities. It was carried out in face-to-face format and the presentation part of the
project and results and the political debate table and the 2nd social debate table was maintained.
Number of assitants: 33 presential.
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A total of 225 people participated in the conferences described above and organised within
the scope of Action B.4, according to the different registration and attendance records.
Meeting day 13 June 2018 (40 registrations)

Meeting day 26 February 2020 (22 registrations) Face-to-face format

Meeting day 7 October 2020 (52 registrations) Semi-attendance format

Meeting day 18 December 2020 (46 registrations) Blended learning format

Meeting day 21 May 2021 (68 registrations) Blended learning format

Meeting day 29 September 2021 (33 registrations) Blended learning format

In addition to the sessions described, the project has had political representatives in other
activities carried out in the political and social sphere:

April 09, 2019. Life Libernitrate was the technical conference under the title "Valencian
Municipalities towards the energy transition.

May 07 and 08, 2019. Conference on drinking water and wastewater in La Ribera.

June 12, 2019 to June 28, 2019. XI National and II International Congress of Thermodynamic
Engineering.

04 July 2019. Life Libernitrate in the Carrizales de la Vega Baja (Elche).

October 11, 2019. La Uni6 presents the Libernitrate Project at the Fireta del Camp d’Elx.
October 15th and 16th. Conference on Drinking and Waste Waters in La Safor (Gandia)

In summary, the project has had the direct participation of a high number of political leaders
from the municipalities of the province of Valencia (17 mayors / mayors), Mancomunidades
(4 presidents), Valencia Provincial Council (4 provincial deputies), FVMP ( 2 representatives),
Generalitat Valenciana (6 senior positions) and Government Delegation (2 representatives), in
addition to 225 attendees (political and social) to the conference. At the social level, a total of
8 representatives of private entities. In addition to a high number of technical personnel from
all the entities described. This participation and public-private combination has enriched the
debate and allowed the resolution of different questions raised at the conference.

In addition, as a result of the debate and public and private participation in the meetings, a
smart list has been prepared, as reflected in the action deliverable (3), in which present and
future actions and proposals for action are proposed, with challenges to face and collaboration
commitments of all the actors involved in solving the problem.

Action B.4.2 Political action.

Different political intervention actions have been carried out to achieve the planned objective
described and mainly that of making the problem of nitrate contamination visible in supra-
territorial decision-making spheres in order to promote concrete intervention measures in the
programs and financing lines for its reduction. or elimination:

¢ Signature of the “Manifesto of Interest for the implementation of future actions of the
LIFE Libernitrate project” by the Government Delegation, GVA, FVMP and the
Valencia Provincial Council on September 29, 2021.

e Meetings (Decl8, Jan19, Jan20,) with staff from the GVA (Planning Service for water
resources and water quality) responsible for setting up the "Citizen Water Observatory
of the Valencian Community" which is located in its final phase of creation and
publication. Will collect project proposals.
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* The participation of a project partner (Unio) is accepted in the "nitrogen fertilization"
work table set up by the General Directorate of Agriculture of the GVA to collect
proposals and improve the GVA Decree in terms of improving the use of fertilizers in
agriculture and livestock.

e Acceptance of the Inclusion of project proposals in the Valencian Code of Good
Practices of the Department of Agriculture (approved on March 29, 2020 published
DOCYV April 10).

¢ Different meetings were organized with the technical staff coordinating the Covenant
of Mayors for Climate and Energy, as well as their participation in the days described
given that at the provincial level this agreement is coordinated by technical staff from
the Environment area of the Provincial Council From Valencia. This situation has
allowed us direct contact with the participating municipalities and give visibility and
include good practices of the project in their database. Currently, a total of 243
municipalities of the 266 that are part of the province of Valencia are adhered to the
pact (91.35% of all municipalities)

e At the European level, all the documentation generated by the project has been sent to
the European Network of Intermediary Organizations (Partenalia) to organize an
institutional visit to the Committee of the Regions when the final document is
available. This institutional visit will take place in the first semester of 2022 (outside
the project execution period). Likewise, different conversations have been held with a
Spanish MEP and with the representative of the City Gruop of the PSE (European
Socialist Party) in the Valencian Community.

Although, as such, an Operational Report has not been prepared on the different measures to
be adopted to combat nitrate pollution to avoid and mitigate its negative effects, mainly due to
the delay in setting up the discussion tables and therefore the delay in the preparation of the
Smart List that should serve as the basis for the report, it is important to highlight that a high
commitment has been achieved from the Public Administrations, as described, both in terms
of the results of the project and its business plan as well as the proposals included in the Smart
List. However, as a result of this commitment, once the project has been completed and the
final report has been validated, an operational document with strategic lines on the matter will
be delivered to said administrations in order to maintain the commitment made and continue
advancing in resolving the problem.

Action B 4.3. Information to local entities

On the occasion of the planning and call for each of the actions described in this document, the
Valencia Provincial Council has systematically sent information and documentation related to
the specific activity as general information about the project to all the municipalities of the
province of Valéncia. In addition, in September 2020, CRIB began a round of visits to the 49
municipalities of the Ribera Alta and Ribera Baixa regions, with the aim of informing their
political leaders of the problem of nitrates in the waters and the actions that was developing the
LIBERNITRATE project.

A specific information service has not been created, but information and calls for the sessions
described have been systematically sent through the following permanent communication
channels:

e At an institutional level, from the office of the Vice-president of the Valencia
Provincial Council directly to the mayoral offices of the 266 municipalities in the
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province and from the database of the Covenant of Mayors for Climate, from the
Ministry of the Environment area of the Council.

At a technical level from the Unit for Territorial Cohesion and European Projects to
municipal technicians, linked to the environmental area and territorial development
and mainly to Local and Territorial Development Agents and through the "Newsletter
Red ADL Diputacion de Valencia".

In addition, project partners such as the Consorci de la Ribera, have increased the
visibility of the project by visiting the municipalities of the region in which they have
their headquarters with a total of 49 municipalities visited.

The comparison with the production and the forecast schedule can be seen in the following
graph,,

Actividad Justificacion

Fecha Fecha
Prevista Realizada

Adhesions to the Water Pact results of the project and the involvement of the

Done late due to the reasons described (1,2). It is
considered that the Covenant of Mayors for Climate and
Energy and the coordination in Valencia by the Diputacion
01/04/2021 | sept’21 and the increase in accessions allow transferring the
municipalities in the improvement of water quality and the
reduction of nitrates without the need to specifically
create a "new deal"..

CSR/Green Purchasing Agreement municipalities, as justified in the Deliverable, already

In February 2019, the adhesion of the project partners to
the ad hoc Agreement designed and prepared for the rest
01/04/2021 | sept’21 of the municipalities. The signature of the rest of the
complies with current legislative regulations as established
in the text of the agreement.

list

Creation of the Smart social and political 01/04/2021 | Sept’21 elaboration of the Smart List is delayed due to the delay of

Made late due to the reasons described (1,2,3). The

the social and political revitalization meetings

Agreement signed with the GV, managing | 30/06/2021 | Sept’21
authority of the PO, FEDER y FSE

Made late due to the reasons described (1,2,3). The
signing of the agreement with the GV to adhere to the rest
of the Public Administrations, including the Government of
Spain through the Government Delegation, is delayed.

Political dynamization meetings 2nd Day of Political Action (07/10/20)

Made late due to the reasons described (1,2,3) and made
on the following dates:

0° Starting day (06/13/18) (it was not considered as such)
01/12/2020 | Sept’21 1st Day of Political Action (02/26/20)

3rd Day of Political Action (12/18/20)
4th Day of Political Action (05/21/21)
5th Day of Political Action (09/29/21)

Social dynamization meetings 1st Social Action Day (05/21/21)

Made late due to the reasons described (1,2,3) and made

01/12/2020 | Sept'21 on the following dates:

2nd Day of Social Action (09/29/21)

Action B4 has been carried out with a general delay in relation to the initial forecast as a
consequence of the causes described. However, highlight:

The high degree of participation of the different political and social actors in the
development of the actions of the project that has allowed to achieve a high visibility
both of the problem of water nitrification and of the solutions proposed by the project
to all public administrations Valencian at all levels of competence..

The signing of the manifesto of interest, participation in different work groups and
initiatives (Covenant of Mayors, DG Agriculture work table, Water Observatory) and
the different commitments reached (creation of a social work table) that will allow the
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project, further of its execution period, continue working together with the public
administration and social entities

e Territorial scope to all the municipalities of the province of Valencia and to the set of
Valencian public entities of supraterritorial scope such as the Generalitat Valenciana,
the Federation of Municipalities of the Valencian Community and the Government
Delegation. In short, we have generated a wide territorial scope from the local, to the
state, through the provincial and regional levels.

Indicate that the effort made in the development of the action will not provide the immediate
results expected in the short term, however, the social and political involvement achieved
during the development of the actions, not only by the signed manifesto but also by what is
transmitted in the different events, it will be maintained and strengthened thanks to the

commitment acquired at the political level by the Diputacion de Valencia, once the project is
finished.

Pending actions committed: April-May 2022 multilevel meeting with social and political actors
to shape the working group of the social table and to give content to the Manifesto and to
disseminate the Business plan of the project and the search for funding for its implementation
together to the Covenant of Mayors. June 2022. Visit to the Committee of the Regions delivers
final document and event in Brussels.

Action B5: Demonstration of the replicability and transferability of the results of the
project.

Foreseen start date: 10-2019 Actual start date: 01-2018
Foreseen end date: 9-2021 Actual end date: 09-2021
DL:

— Informe de replicabilidad y transferibilidad de los resultados de LIFE LIBERNITRATE
— Plan de escalabilidad de resultados de LIFE LIBERNITRATE
— Listado de identificacion de lineas de apoyo y financiacion

(All of them in the same document 21-24-25 BS Deliverables)

The objective of this action was to reinforce the continuity of the project by testing the results
obtained by previous actions in terms of replicability in other geographical realities and
transferability in other industrial sectors. All aspects acquire a national and transnational
character, in order to maximize the market penetration capacity of the project's innovations.
There is a strong relationship with B6 (business plan) where the results of B5 and its subactions
have been integrated.

The Libernitrate filter has been tested in various conditions and in various sectors. Technically,
the Libernitrate filter fits the product market perfectly when it comes to filtering nitrates from
clean water. Tested with limited quantities yet, but promises to be expanded and thus the market
potential in the first target market of small Spanish towns with less than 200 inhabitants.

The transfer to other sectors has been investigated and that is a difficult aspect. The first
hypothesis that it could help farmers prevent nitrate leakage from slurry was tested on cattle
farms, and was found to be infeasible. As research reveals that animal manure producing
companies follow a similar manure structure (chicken, pig, cow), we have chosen to test the
best option for the region. All animal manure producing farms face a similar.
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Literature shows that the same applies to pigs as to cows. In general it can be seen that pigs
excrete substantially less nitrogen per animal than cows. The observation of no nitrate in
manure is therefore common to all animals. Nitrogen is released in the form of organic nitrogen
and ammonium. In which ammonium is converted in the soil to nitrate.

The textile sector in Italy has also been investigated and since heavy metals have positively
charged ions and our produced silica retains all kinds of negatively charged ions, the results
with cchromium and other heavy metals or metal ions have not been favourable.

Financial replicability can be found in various EU programs and with various grants. The
Valencian government has signed a document in which it declares that it will finance the
collection of waste from the Valencian rice fields. In addition to that, various EU programs can
be used for further expansion of the product to the following TRL levels. The current TRL
level of Libernitrate is 5 according to research. To use Libernitrate on TRL 6-8/9, some funds
can be attracted that can be used specifically for that level. Depending on the interests of the
partner using it for the next steps, the Enterprise Europe guide can be used to find that next
financial instrument.

There are replicability possibilities for the Libernitrate filter and depending on the business
plan, the next steps for the consortium or future partners may bring the product to market.

Action B6: Design and implementation of the sustainability project plan.

Foreseen start date: 4/2020 Actual start date: 03/2021
Foreseen end date: 09/2021 Actual end date: 09/2021

The objective is to guarantee environmental, economic and social sustainability, to ensure the
continuity of technological innovations and validated good practices, regardless of the
existence of public financing.

Subaction B6.1: Ensuring environmental sustainability
Subaction B6.2: Ensuring economic sustainability
Subaction B6.3: Ensuring social sustainability

Subaction B6.1: Ensuring environmental sustainability

Silica filtration water treatment seems to have a higher environmental impact than the reverse
osmosis technology. The main impact is due to the high quantity of silica needed to treat 26
m3 of water (required water flow for 200 inhabitants) and the number of reactants needed to
produce silica. It should be noted that the comparison has been made between a laboratory-
scale process (silica filtration system) and industrial processes (reverse osmosis and bottled
water production).

During the process scale-up, the innovative system could be optimised and made more efficient
allowing a decrease in the number of filter change and becoming competitive respect to the use
of bottled water. The innovative process could be applied to treat water in small town where
the reverse osmosis technology may not be installed.

Subaction B6.2: Ensuring economic sustainability

PRODUCT DESCRIPTION
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Characteristics

Patented filter bed produced out of rice straw ashes combined with active silica beds. The filter
cleans water contaminated with nitrates into potable water in limited volumes.

Potential competition

Bottled water with strong marketing budgets could be a competitor for our water system. There
are also many other adsorbents in the market, which have been compared. The adsorbents
which stand out in terms of capacity are SBA-15, RSi-bPEI, Amberlite PWAS as they have
high nitrate removal capacities and low contact time (below 200 minutes). The contact time,
however, appears to be on the shorter side of the spectrum for Libernitrate, which is positive;
it gives an average adsorption in a relatively short contact time.

In this sense, competition can be found mainly from bottled water and the fact that people
hardly change old habits (buying bottled water in the supermarket for consumption).

PRODUCT MARKET FIT

Villages with less than 200 inhabitants

Our product fits villages with an independent water board servicing the inhabitants. The
developed product can clean the potable water demand of villages with a filtering cost less than
10 ct/liter. This cost shows a decreasing trend as the process is optimized. A significant decline
is also expected due to economies of scale.

Reverse Osmosis Plants

The filter can be used for wastewater pre-treatment in reverse osmosis plants. The scalability
of the current process is required. Change in legislation per country will open a window of
opportunity. The moment the reverse osmosis plants are not allowed to dump their residues to
the sewering system, the Libernitrate filter (after scale-up of water volume capacity) is a good
alternative from other adsorbents in the market.

Greenhouses dumping water in sewerage

Research shows that Dutch greenhouses now are regulated and prohibited to dump their
(contaminated) water in the sewerage before cleaning it. Nitrates are not yet on the list of
prohibition. But expected to be soon. Greenhouse owners are a potential customer for our
product soon when regulation kicks in. This is also a window op opportunity in the future,
comparing to the business case of reverse osmosis plants. However, since the volume of
water in greenhouses is not as large as with osmosis plants and the legislation on greenhouses
is much further developed than other sectors, the expectation of this business case to become
valid is much higher.

Filtering agricultural waste from manure pits
Research has shown that manure pits do not produce nitrates. Nitrates start to exist later in the
process. No product/market fit in this area.

MARKETING PLAN

70 villages in the Valencian region with 200 inhabitants and less are under research to obtain
market information about acceptance of a specific water distribution in town as compared to
buying bottled water in the supermarket. Reactions so far show an acceptable potential market
penetration in the village. The inhabitants have to pick-up bottled water (purified for drinking
purposes) and they have to change their behaviour. The latter is the most challenging, since the
change of behaviour will take marketing capacity and time. People do not change their
behaviour easily. However, as more and more people become aware of the environment and
stopping unnecessary waste, this is the time to start promoting the Libernitrate water, which is
free of waste. The business plan mentions various sales price options which need between
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4,5% and 31% of the population per village to change to the Libernitrate system. This seems
feasible based on the research we did.

Our communication is planned on actual cases making use of this potable water in the village
and demonstrate that it makes life better and contributing to a cleaner and more sustainable
society.

POTENTIAL FINANCIAL FUTURE RESOURCES

It has been considered Europeans Funding Programs and Local Funding of the Valencian
Government.

A list of potential subsidies and grants has been elaborated. Besides, several partners of the
LIBERNITRATE consortium have confirmed their interest to invest time in the further
development of the product and markets to achieve an ultimate product-market fit with high
feasibility and participation in a following start-up activity.

Funding will become available from Valencian region funds to clean the rice crop residues
from fields and prevent water contamination. Further funding can be expected from local
resources, depending on the choice of residence seat of the start-up. European funding can be
considered in the field of Horizon Europe. Since the product is in TRL-stage 5 at this time, we
think local/regional funding is the best resource to further grow the company. Upon reaching
TRL-8 structural funding can be considered.

Subaction B6.3: Ensuring social sustainability

To ensure the social sustainability of the project, we have managed to get representatives of
the FVMP, Government Delegation, GVA, Provincial Council, and some municipalities with
less than 200 inhabitants to sign a letter of interest to collaborate in the financing and the
promotion of project results.

With these documents of interest, we ensure sustainability in the short term, as with the support
of these administrations we can develop more pilot tests in other municipalities and improve
our product to ensure that costs are competitive at the market level.

Action C1: Analysis and monitoring of the environmental impact of the project.

Foreseen start date: 10/2019 Actual start date: 10/2019
Foreseen end date: 09/2021 Actual end date: 09/2021

DL: Protocol for monitoring selected environmental indicators.

| Foreseen date: 01/2020 | Actual date: 01/2020

DL: Life Cycle Assessment (LCA) drawing up.

| Foreseen date: 09/2021 | Actual date: 09/2021

The C1 action has been carried out as outlined in the LIBERNITRATE project. Within this
Action, the tasks carried out have been the following:

Sub-action C1.1: The selection of the relevant environmental indicators and the
Protocol drafting have been performed. For define the indicators, the following aspects
have been taking into account:
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* The parameters mainly evaluated were resource consumption (raw materials, water,
and energy), pollutant emissions and waste production.

* The indicators are similar for the different activities, elaborating elaborate different
lists for each project activity has been considered more useful.

e A data collection related to the standard process (the situation before the LIFE
LIBERNITRATE project implementation) has been considered necessary to further
make the comparison between the new process and the initial situation.

Sub-action C1.2: A document contained the indicator lists has been sent to all project
partners on 26th of November 2019 with the aim of collecting data concerned the identified
environmental indicators. The collection and evaluation of the relevant environmental
indicators have been carried out throughout the whole duration of the project. A final report
which includes all collected data has been drawn up and it is used for the following sub-
action.

Sub-action C1.3:

The main objective of the Life Cycle Assessment is to assess the environmental impact
related to a technology, process or product during all life cycle and this tool is not used to
validate the technical aspect of a technology or a process.

The replicability activities carried out at University of Genoa laboratory showed that
the innovative technology to remove nitrate by active silica filter is effective.

A column and material for the adsorbent bed were delivered to the UNIGE laboratories
from Polytechnic University of Valencia specifically to perform the replicability test of nitrate
removal: well water containing 70 mg/I of nitrate has been tested.

Two tests with different water flow (130 I/d and 78 1/d) have been carried out: for the
one with greater flow, the exhaustion time is about 4 hours, while for the slowest test the same
condition is achieved in about 6.5 hours. The comparison of the same results as a function of
the volume passed through the adsorbent bed shows the excellent reproducibility of the process.

On the contrary, transferability activities carried out at University of Genoa laboratory
showed that silica adsorbent bed did not provide any removal of chrome from the waste water.

The results obtained by LCA study (carried out in sub-action C1.4) regarding the
environmental impact of the innovative tehcnology for water treatment by active silica are
effective for different European countries such as Spain, Italy, Holland, ect. since data of
chemical material production, transport, electricity production, ect. collected from database
and scientific literature are referred to average European data. Therefore, the replicability and
trasferability of this technology is proved.

Regarding the validation of use fertilisers contained urease inhibitor (slow nitrogen
release), the LCA (sub-action C1.4) showed that the environmental impact of the innovative
fertiliser is lower in all categories, including eutrofication. The latter is the build-up of a
concentration of chemical nutrients in an ecosystem which leads to abnormal productivity.
This causes excessive plant growth like algae in rivers which causes severe reductions in water
quality and animal populations. Emissions of ammonia, nitrates, nitrogen oxides and
phosphorous to air or water all have an impact on eutrophication. The environmental impact in
the eutrofication category is reduced by 40% using fertilisers contained urease inhibitor rather
than traditional fertilizers.

Sub-action C1.4:
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Life Cycle Assessment has been drawn up based on and conforms to the ISO 14040,
standard on LCA. According to it, there are four main stages in an LCA: goal and scope
definition; inventory analysis; impacts assessment and interpretation of the results.

The objective of the LCA was to compare the environmental impacts caused by the
innovative process carried out within the Life LIBERNITRATE project and the ones caused
by the current process. Three systems have been analysed and compared: the current and
innovative fertiliser application, the water treatment by filtration with active silica and reverse
osmosis technology, again the water treatment by filtration and the use of bottled water.

The inventory analysis has been carried out taking into account interviews of project
partners, experimental data from other actions of the project, literature data and information
from Ecoinvent database (www.ecoinvent.org). The latter is a Life Cycle Inventory database
that supports various types of sustainability assessments, it contains around 18’000 reliable
life cycle inventory datasets, covering different sectors.

The impact assessment was evaluated using the OpenL.CA software (an open source
software) and the CML 2 baseline method. This analytical tool is in accordance with ISO 14040
standards and it was developed in 2001 by a group of scientists under the lead of the Center of
Environmental Science of Leiden University.

The following impact categories were evaluated: abiotic depletion, abiotic depletion
(fossil fuel), acidification, eurtrophication, fresh water aquatic ecotoxicity, global warming,
human toxicity, marine aquatic ecotoxicity, ozone layer depletion, photochemical oxidation,
terrestrial ecotoxicity.

The Life Cycle Assessment proved that the innovative process studied within the Life
LIBERNITRATE project can contribute to reduce the environmental impact respect to the
current system.Innovative fertilizer, contained urease inhibitor, allows an important decrease
of environmental impact: the impact reduction is always higher than 10% and it arrives to 40%
for global warming potential and eutrophication and to 60% for acidification as shown in
Figure C1.4.1. This chart shows the relative indicator results of the different fertiliser
application. For each indicator, the maximum result is set to 100% and the results related to the
other fertilser application are displayed in relation to this result.
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Figure C1.4.1. Fertiliser comparison: different impact categories
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Therefore, the application of this kind of fertilisers can reduce the nitrate problems into
the soil and water. Considering a rice production of 11 t/y according the Uni6 de Llauradors, it
is possible to save 5,7 t/y of CO.,.

The innovative process, that consists of reducing the water nitrate concentration by
using active silica filter obtained by ashes produced during rice straw thermal treatment, is
more eco-friendly than use bottled water showing a lower impact for almost all analysed

categories, while its impacts are higher respect to the reverse osmosis technology (Figure
Cl1.4.2)
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Figure C1.4.2. Water treatment comparison: different impact categories

However, it is important to take into consideration that this comparison has been made
between a laboratory- scale process (silica filtration system) and industrial processes (reverse
osmosis and bottled water production), thus during the process scale-up, the innovative system
could be optimised and made more efficient allowing a decrease of active silica amount used
to treat 26 m3/d of water.

In addition, the increasing time of use of active silica and the reduction of active silica
changeover times could also make easier the maintenance operation of water filtration system
and reduce costs.

Therefore an assessment of environmental impact related to the innovative process
considering the use of the same active silica for a week has been made: in this way the amount
of active silica can be reduced by roughly 90%.

The result comparison between this last analysis, reverse osmosis technology and the
bottled water use highlighted that the environmental impact of the innovative process is slightly
lower than that of reverse osmosis technology and significantly lower than the bottled water
use in almost all analysed impact categories (Figure C1.4.3).
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W Innovative process lower silica amount Reverse osmosis technology Bottled water

Figure C1.4.3. Water treatment comparison (lower silica amont): different impact categories

In this direction, it is important to take into account that other tests carried out near the
end of the project, which due to timing they could not be included in the LCA studies, showed
that silica could actually be used further times effectively.

Considering that the reverse osmosis process involves several equipment, it can require
an important economic investment and, likely, a significant environmental impact in phase of
plant construction.

Therefore, the innovative process could be applied to treat water in small town (i.e. 200

inhabitants) where the reverse osmosis technology may not be installed, avoiding the use of
bottled water and saving 2000 t/y of CO, to treat 26 m’/d of water.

Action C2: Analysis and monitoring of the socio-economic impact of the project.

Foreseen start date: 01/2019 Actual start date: 01/2019
Foreseen end date: 09/20221 Actual end date: 09/2021

The objective of this action is to monitor the socio-economic data and results achieved during
the project by comparing them with the initial reference situation.

Subaction C2.1: Identification of the socio-economic associated with the project
Subaction C2.2: Monitoring and evaluation of socio-economic indicators
Subaction C2.3: Validation of socio-economic results at regional level and
replication at European level

Subaction C2.4: Elaboration of the cost cycle analysis (CCA)

Subaction C2.1: Identification of the socio-economic associated with the project

The indicators selected for the quantification of the socioeconomic impact associated with the
project were the following:

- Replicas.

- Transfe