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SEACURE Project: Combatting Nutrient Pollution in the Mediterranean

Status of water

The deadline set by the Water Framework Directive (WFD) for European rivers, lakes, transitional, coastal and groundwaters to

meet good status was 2015. That was not met and there has been little improvement since 2010. In 2021, only 37% of Europe's

surface water bodies achieved a good or high ecological status. 29% achieved a good chemical status.

Eumpe's state of water 2024

Nitrate Vulnerable Zones
Designated zones

B Zones drafted by
Member States

(2001)

Potential
vulnerable zones
(EC assessment)

% For lreland and
the UK, significant
extension of the
nitrate vulnerable
rones is foreseen
for 2001

Nitrate vulnerable zones, EU
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Member State Implementation approach Approx. NVZ area (% of national territory)
Austria Designated NVZs ~15%
Belgium Designated NVZs (regional) ~60%
Bulgaria Designated NVZs ~45%
Croatia Designated NVZs ~15%
Cyprus Designated NVZs ~25%
Czechia Designated NVZs ~18%
Denmark Whole territory 100%
Estonia Designated NVZs <10%
Finland Designated NVZs ~8%
France Designated NVZs ~55-60%
Germany Designated NVZs ~28-30%
Greece Designated NVZs ~20%
Hungary Designated NVZs ~70%
Ireland Whole territory 100%
Italy Designated NVZs ~25-27%
Latvia Designated NVZs ~15%
Lithuania Designated NVZs ~45-50%
Luxembourg Whole territory 100%
Malta Whole territory 100%
Netherlands Whole territory 100%
Poland Whole territory (since 2018) 100%
Portugal Designated NVZs ~20%
Romania Whole territory 100%
Slovakia Designated NVZs ~60%
Slovenia Designated NVZs ~15%
Spain Designated NVZs ~35-37%
Sweden Designated NVZs ~15%
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SEACURE Objectives m

The project SEACURE aims at demonstrating, scaling up and replicating
effective innovations for the systemic prevention, reduction and
remediation of nutrient pollution in the Mediterranean Sea basin

O1. To co-assess with regional actors the
territorial unit context

02. Demonstrate the effectiveness of nutrient
management strategies at TRL7 across demonstrators

03. To evaluate the multi-criteria feasibility and large- y
scale impact of nutrient management strategies Innovatio

O4. To work on regional innovation enablers to ease
the post-project upscale of solutions.

O5. Promote knowledge exchange and
replication in Associated Regions

06. Dissemination, communication and exploitation of SEACURE is a four-year
results at the EU-Mediterranean level —
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SCACUrIe

Innovative solutions to address nutrient
pollution accross the land-river-sea
system in the Mediterranean Basin

concept

D1. Mar Menor
Lagoon (Spain)

Main Sources

Agricultural

D2. Po River
Delta (Italy)
D6. Central S—
Catalonia (Spain) D5. Esino River
Basin (Italy)

D3. Axios River
Delta (Greece) .

| o - &3
N P River e Sea ain (Greece
3 Nutrient Management Strategies — 16 Demonstrated Measures Across the land-river-sea Continuum

» Reduction

Strategies for preventing and reducing
nutrient entry in river catchments.

» Prevention

Strategies for preventing and reducing
nutrient losses from agriculture.

» Remediation

Strategies for reducing and eliminating
nutrient excess in aquatic ecosystems.

Soil Nutrient Smart Nature-Based Technological Regenerative
management management farming Solutions Solutions channels and ponds
practices practices
A v v A A
Real-life validation of nutrient Scale Up & Stakeholder
~ management strategies mobilization
[ AN T
o~ !
X _ @) =.9 -
0\ \ =! /f ‘\'Q
BN il

Co-definition of regional

Multicriteria Feasibility
context and action roadmap

Assessment

Multi-actor & multi-level stakeholder engagement approach

Replication in
Associated Regions

/

Total Budget

8.5M

Project duration

Partners

25

48months

=

From to

01.09.2024

31.08.2028
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Workplan . .

a n d Axios River Delta, Greece Esino River Basin. Italy

Denitrification system for Precision and sustainable Hybrid wastewater treatment
nutrient removal from farming along nature-based solutions for closed nutrient
agricultural runoff solutions to limit nutrient loading and water cycles
[ [ [

activities criod S S
Restoration of vegetated Nature-based solutions for nutrient  Regenerative farming and
canals for nutrient removal reduction and circular water and bio-based fertilizers to prevent
in agricultural waterways nutrient use in rural area nutrient losses in farm fields . . .

Dissemination,
Communication and
exploitation
Real-life validation of nutrient Scale Up & Stakeholder
management strategies mobilization

O’\X

Co-definition of regional
context and action roadmap

—
Uiy

@) E! z /\/' o
(@ ool
* Multicriteria Feasibility * Replication in
% Assessment Associated Regions

————————————————————————————— Multi-actor & multi-level stakeholder engagement approach - - -~

&

ENVIRONMENTAL

Bearable Viable

AUTHORITIES SUSTAINABLE

SOCIAL ECONOMIC

O

Equitable

4 Beta A e
2\

&

BUSINESS

Biodiversitat, Ecologia,
Tecnologia Ambiental i Alimentaria
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Governance analysis approach in SEACURE

Real-life validation of nutrient
management strategies

Scale Up & Stakeholder
mobilization

XS,

Replication in
Associated Regions

N

Co-definition of regional
context and action roadmap

& gl

Dissemination,
Communication and
exploitation

Multicriteria Feasibility
Assessment

—————————— Multi-actor & multi-level stakeholder engagement approach -

4 ) é )
Stakeholders’ Stakeholders’
consultations consultations

\_ J \_ Y,

- 3 4 \
Vision Papers Vision Papers

(v02) (vO3)
\_ J . _J
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SEACURE Vision Papers
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SEACURE - Comprehensive Action-oriented Vision Papers \

@hat?

6 Papers that detail long-term
visions, regional goals, and
pathways for tackling
nutrient pollution in each
demo region

* Describes priorities and
roadmaps for achieving this
vision.

* Serves as a basis for developing
policies, strategic initiatives, or
actions.

* |Incorporates local or thematic
data, often in the context of
specific meetings, consultation

Kprocesses, or analyses.

~

-

Why?

territorial realities
stakeholders’ priorities,
SEACURE’s next
supporting

/

Qaling, and policy impact

~

Anchor project innovations in

and
guide
steps,

demonstrations,

/

ér?

Decision-makers, land

organizations, civil
actors, and

wa lity

water managers, regional and
national authorities, farmers’
society
researchers
working on soil and water

~

and

/
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Po River Delta
(Italy)
Central
Catalonia (Spain) Esino River
Basin (Italy)

Axios River
Delta (Greece)

Mar Menor
Lagoon (Spain)

How?

* Territorial context and nutrient-related challenges
identified during stakeholder roundtables held in each
demo region

* Literature research and SWOT analysis of the regional
innovation ecosystems of the demo regions (p1.2. strategic

Orientation Analyses. Integrated result of the quantified SWOT analyses of the regional
innovation ecosystems within the basins/territorial units)

|
* Research and analysis of the past interventions in the

demo regions (D1.3 Regional Stocktaking Analysis. Integrated results of the
stocktaking exercises pastimplemented solution)

1st version was published in October 2025, 2 more versions to
be published by 2028

Co-funded by
the European Union



https://www.seacure-project.eu/wp-content/uploads/2026/07/SEACURE_D1.2.pdf
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SEACURE - Comprehensive Action-oriented Vision Papers- Content

\ - = - P
Cqmpreh‘emlve Action-oriented Vision

Pa}:ers (ﬁkst’ versiop

September 2025,

Thessaly Plain- Greece

This Vision Paper serves as a bridge between th

the strategic insights gained from the regional ecosystem analyses, and the leamnings from past experiences

d territorial unit context and.

This will suggest ional goals and possi ion options.

Introduction

The DEMO site in Thessaly Plain is designed to test and
demonstrate innovative nature-based solutions (NBS)
for reducing nutrient loads from both point and
diffuse sources, with the goal of enabling sustainable
water reuse for agricultural imrigation. Two main

Challenges

Thessaly's soil and water systems face mounting
pressure from nutrient Dollumon—mamiy nitrogen and

—from agri dustry, and
urban discharge. These nmmnts accelerate
eutrophication, disrupt aquatic ecosystems, and

nutrient strategies are i a
combined UNSAT/SAT constructed wetland system
integrated with a high-rate algal pond (HRAP), which
treats urban wastewater; and 3 bioswale system used
to treat rural and stormwater runoff using
dlinoptilolite (Na-zeolite), 3 novel filling material with
high nutrient adsorption capacity. Together, these
systems offer efficient, low-cost, and environmentally
sustainable approaches to nutrient removal and water

quality

quality.

Water scarcity, worsened by over-abstraction,
inefficient irrigation, and droughts, compounds the
stress. Storm Daniel (2023) exposed critical
vulnerabilities: flooding mobilized nutrients and
agrochemicals from farmland into rivers and coastal
waters, while 3 wastewater treatment plant
overflowed, releasing additional loads. Soil erosion and

further fand i

revealing gaps in the region’s capacity to respond to
climate shocks.

Causes
Natrieo: poltion in Thessahy mainly stems from
diffuse sgricubtural runoffs, with imcensive fertilizer

sgriculture  snd presizicn mansgement sre il
underused

Identification of risks

The Regon faces escelting emironmental,
econamic, and social risks from mutrient pollution
snd systermic wulnersbiltes, worsened by cimste
change. Starm Dsniel (2023) exposed the region’s
winershilty to extreme westher =nd insdequate

t"q. SEACURE
& Strategies to

=% . ddress nutrient-
related challenges

Sl R e

modern infrastructure, and tsiored nature-baced

solutions. The Thezsaly DEMO site tesis methads ta
loads from point &nd

in the rursl plsin. Key technologies indlude =

cinaptialite ¢ filter runoft rutrients. These pilets
demenzarate impect, scalability, and suppore water

a1
challenges ke sutrophication, sod contamination,
aquifer depletion, and ecosystem  degradation
thresten sustainabiity. Economically, rising costs,
lewer productivity, and land lazz endenger farmers
and food security. Socially. rurel depopulation,
mellkolder  marginsizmtion, wnd  heskn rizks
increase community vilnerability.

Past implemented
solutions.

In the Region, solution: have been spplied
prevent and reduce mutrient pollution, including

shility to mansge  emironmantsl  challenge:
effectively.

igas

Regional innovation

ecosystem

T regional innaation ecazystem in Theszsly i 2
network of universities, reseerch centers,

public sgencies, priuste compsmies, agcultorsl

regulation, and manage infraztructure, whie privaiz

‘enterprizes and SMEs bring innovstive technologies

o market  Agricutursl  coopermiives  help
rs sceess funding and sdopt sustsineble

practices, end NGOs foster awareness and public
ent.

However, severs| gowemance berriers hinder
i ing: of

transforming Thessaly into 2 resilient and inncvation-
driven region.

&
o4
o—

Limitations and barriers
Who

* Regionsl and local suthorities — Limited
coordination and overlspping rezponsibdities

The leader in nutrient
management

Main Actions
» Creste Mendste comprehensive 3od testing and
ie snslyziz  to  ensble  site-specific
fertilization and reduce nutrient runoff.
» Provide financisl incentives (grants, low-interest

loars, per adopting

* Financislinstitutions ~ Insufficient funding for
infrastructure and sustainable practices

> Expand copecity-bulding programs  through
cerified advisory zervice: focused on utrient

Limited capacity for monitoring and enforcement

What
governence and paor coordination

‘smang mutiple suthorities
* Lack of fnanciel resaurces: o nvest in sustsinable

vﬁ””

i

» Iwest in  digital infraztructure,  inchuding
brosdband and data platformz, for resltime

# Support cooperstive federstions to coordinate
input procurement and share sustainable nutrient
menagement
» Strengihen reguistary enforcement with sudits
and penalties, balanced by incentives to promate
environmental compliance.

Stakeholders’ vision for
strategic nutrient
management

 Water wities and privere sta

SEACURE support
needed:

- Esmblizhing pilot site: te demanstros sffectie
nutrient mansgement solutions
+ Providing techricsl trsining snd  zpecislized

warkshops

# Cresting stekeholder platforms for dislague and
knowledze exchange

 Developing policy briefs, funding schemes, and
dedision-support tals

 Prameting citizen scence initistives ta enhance
mmmmmwmm

Alignment with EU
Strategies

Practice
needed:

- Halistic mansgement of weter snd 2ol resources
= - 5

+ EU Soil Strotegy 2030

+ Common Agricultursl Policy (Reguistizn EU
202372115

+ EUZero Pollusion Action Plan

[E———
communities, and privase actors

Required KAS changes:
- Knowledge: Advanced understanding of nutrient
ecosystem restoration, and innowstive.
ook
- Arvitudes:

* Farm o Fark
+ Mission “A Seil Deal for Eurpe”

Conclusmns

i ntives,
and ;-mu;-m- lesdership with effective

and willingness to =dopt susiinble practices

# Skill: Capecity to apsly nature-besed solutions,
maniter resources digitally, and cosrdingie scrass
sectors

pwllndﬂﬁnnmiu:hlmpd‘m
approach & cruciel to securing long-term nutrient
balsnce, szomomic visklity, snd ecclogicsl resience
in the region. The SEACURE project pleys 2 pivotal
rele in piloting, smezing, snd embedding these
solutions, estsbishing Thesssly =z s lesding regions]
mnemplery  for  nutientcmert  management,
sustminable sgricuture, mnd besinwide resource
stewsrdzhip serez Eurspe.

Stakeholders’ vision for strategic

Actors involved and the
responsibility shared
between stakeholders
Identified limitations and
barriers

Proposed actions to
overcome barriers

® Background information on
demo site and nutrient

nutrient management identified
during roundtables

Key actors for nutrient pollution
management

Conclusions on the strategic
vision and SEACURE demo
activities

Outline of the causes behind
nutrient pollution
Identification of economic-
env-social risks

pollution challenges

Summary of past
interventions

Solutions investigated by
SEACURE demo partners
Overview of regional

Co-funded by

Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union




SEACURE - Comprehensive Action-oriented Vision Papers- Development-
Stakeholder roundtables

Stakeholder roundtables to comprehensively address the challenges of nutrient pollution and co-create
actionable solutions with stakeholders.

The stakeholder roundtables The workshops were organized around 3 sessions;

® The structure of the workshops and ® 1. Co-Defining Nutrient Pollution Problems: :
guidance for the interaction between Engaging stakeholders in identifying the main Az.wap:m%wm‘“’ |
TtazehOIdj ;S =|: pretpared b:;WP sources and impacts of nutrient pollution in each ,o,,fpoz:Tﬁ%ﬁjﬁ?&éﬁéﬁggﬁﬁgm.mg
distributed to demo leaders in advance Dasin. B emsiee oo ou ot Ty it o,
2. Stocktaking of Past Implemented Solutions: o [ e e
e 6 roundtables organized by demo site Reviewing existing solutions to nutrient-related DO S SAV
leaders during Dec 2024 - Jan 2025 challenges and assessing their effectiveness. Rieetiees
3. Exploring Regional Innovation Ecosystems: oo
® Duration: half day Identifying opportunities for innovation and
collaboration to improve nutrient management. Sl

® Each roundtable was held in the local
language, with in-person participation

TOUG £5aQIKOUG

[ — = e ——
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SEACURE - Preliminary results- Stakeholder roundtables

Examples- stakeholder discussion points from each demo region

Po River Delta
Central ® For farmers ‘
) water quantity
Catalonia takes priority ] .
over water Axios River Delta
® Nutrient recovery quality, due to
Mar Menor from animal climate change ® The need to modernize
manure/digestate effect wastewater and waste
® Need of a more is considered management
coordinated positively infrastructure is
action among . recognized as a priority
different (Italy)
initiatives in the

stronger long- Catalonia (Spain) 5 :é?ﬁ ( t';ﬁ,r)

term strategy

. Thessaly Plain
® Ensure access to
. . . Axios River latest technology

. Esino River Basin Delta (Greece) . for small-scale

farmers

Mar Menor
Lagoon (Spain)

® Waterways should be

restored to allow Thessaly Plain
natural flow and avoid (Greece)

water stagnation and
eutrophication

Co-funded by
Project. Grant Agreement 101082169 the European Union




SEACURE — Preliminary results- Stakeholder roundtables

Participation

® Participation varied between demo regions. Though all relevant stakeholder
groups were invited, 4-helix objective was not always met

STAKEHOLDER PARTICIPATION IN 1ST ROUDTABLES (%
OF TOTAL PARTICIPANTS)

W Public mPrivate m Academia m Civil Society

m'
N
o o
) g}
)
o~
(o]
- !
)
-

THESSALY PLAIN AXIOS RIVER CENTRAL MAR MENOR PO RIVER DELTA ESIN
DELTA CATALUNYA

61.3

40.9
40.9

18.2

I 125
I 25
I 25
I 37.5
I—— 22.2
I 22.2
I 33.3
I 16.7
I 33.7

N 6.7

e}
[

ASIN
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Cross-cutting results

improved wastewater management
sustainable agricultural practices
enhanced education and awareness
stronger policy frameworks
infrastructure modernization

The stakeholder consultation will be
repeated for the second and third
version of the vision papers.

Co-funded by
the European Union




SEACURE Vision Papers Development: Stocktaking of past interventions

Regional stocktaking analysis of past
implemented solutions to equip regional
stakeholders with key insights into the
current configuration of technical and
institutional responses to nutrient
pollution

1. Identification of relevant past
interventions and initiatives,
through stakeholder consultation,
and desk research

2. Evaluation of past implemented
technical solutions across regions

3. Mapping of key levers that
support or influence action

Example from the stocktaking analysis- Interventions categorized by the action

area, key lever and impact

Tutorship of Mar
Menor’™

(L]

s\ L
b

“New Nitrogen
Management: Legal
Obligations” Training®

O

RECUPERA Mar Menor’™®

]

A new governance architecture (Royal Decree 90/2025) to implement the
legal personality of the Mar Menor, through the Tutorship of the Mar Menor:
(i) Committee of Representatives: responsible for strategic direction, and
stakeholder representation, (ii) Commission of guardians: ensures rights are
respected and provides public information to track compliance, (iii) Scientific
Committee: provides scientific assessments and indicators.

Training programme (2019-2023) to help farmers and livestock producers
adopt new legal requirements on nitrogen management in nitrogen-intensive
agricultural zones, including Campo de Cartagena. Activities include
technical workshops, small-group working sessions, and on-farm
demonstrations based on real case studies to improve compliance with
nutrient-related regulations and maximise behavioural change.

An innovative pre-commercial public procurement initiative to develop and
test breakthrough technologies for denitrifying surface and subsurface flows
(specifically Rambla del Albujén, D-7 channel and the Quaternary aquifer)
entering the Mar Menor. The initiative runs from 2025 to 2027, and is
structured in four phases: market exploration, technical definition,
prototyping and validation in real conditions. It mobilises €5 million public
investment to support the creation and validation of environmentally safe
demonstrators capable of treating high water volumes, aiming to reduce
eutrophication risk through scalable, non-commercial pilot solutions.

Spanish Government, in
coordination with the Regional
of Murcia

Department of Water,
Agriculture, Livestock,
Fisheries and Environment
(Region of Murcia), together
with agricultural organisations
and the Federation of
Agricultural Cooperatives

Centre for the Development of
Industrial Technology (CDTI)
under the Spanish Ministry of
Science, Innovation and
Universities, and the
Department of Environment,
Universities, Research and the
Mar Menor (Region of Murcia)

Regulatory

Governance and
planning

Economic

Key levers _
All Rights Reserved NENUPHAR Project. Grant Agreement 101082169

Action area categories;

as R
ZamN

Solutions targeting nutrient losses from agriculture (T1)

Informational

Solutions targeting nutrient entry into river catchments (T2)

Solutions targeting remediation of excess nutrients in aquatic ecosystems (T3)

Co-funded by
the European Union



SEACURE - Comprehensive Action-oriented Vision Papers- Preliminary results- Stocktaking of past interventions

Example from the stocktaking analysis- Results from Central Catalonia

Regional stocktaking of past implemented technical solution Regional stocktaking on levers

0%

= Solutions targeting nutrient losses from
agriculture (T1)

= Solutions targeting nutrient entry into river
catchments (T2)

= Solutions targeting remediation of excess
nutrients in aquatic ecosystems (T3)

= Applied Research and Modelling

Figure 88. Central Catalonia — Distribution of Technical
Solutions by Action Area

N

55%

0%

= S1 - Innovative Soil Management Practices

: : : = Levers targeting nutrient losses from
= S2 - Innovative Nutrient Management Practices agriculture (T1)

= Informational

= S3 - Smart Farming Tools
9 m | evers targeting nutrient entry into river

Regulat
» S4 - Nature-based Solutions catchments (T2) = regdiatony

= Governance and planning

S5 - Technological Innovations = Levers targeting remediation of excess

a S6 - Remediation Practices nutrients in aquatic ecosystems (T3) = Economic
Figure 89. Central Catalonia — Distribution of Figure 90. Central Catalonia — Distribution of Levers by Figure 91. Central Catalonia — Distribution of
: Targeted Action Area Levers by Typology

Technical Solutions by Typology

Co-funded by
the European Union
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SEACURE Vision Papers- Development- SWOT analysis of Regional Innovation Ecosystems

Definition

RIE: network of interconnected
stakeholders, institutions, policies, and
infrastructures within a specific
geographic area that work together to
drive innovation, economic
development, and sustainability around
a specific challenge

Objectives

To provide a strategic orientation
analysis to identify hurdles and
solutions for solutions uptake

® Analyse the regional innovation
ecosystems of the six selected
territorial units

® providing a strategic understanding of
the innovation landscape

® focusing on key factors that can
influence the development and
implementation of nutrient pollution
management

* policy support
 stakeholder

SWOT-framework approach (Strengths, Weaknesses, Opportunities, Threats)

Strengths and

Capabilities

Weaknesses

* research * regulatory
expertise barriers

* technological * funding
infrastructure limitations

interactions gaps

Method

* technological
and knowledge

Potential
Threats

External
Opportunities

e environmental
risks,

* regulatory

emerging
technologies,
policy incentives,

market uncertainties,
demands, * economic
collaborative constraints
networks

® insights and opinions of key
actors
® deskresearch
® Stakeholder mapping
® |iterature review
® Basin Management Plans

Outcome

® defining joint action points where collaboration is beneficial

® region-specific strategies where tailored approaches are needed

® provide insights to guide the demonstration activities +the regional-
level upscaling efforts + the development of Regional Upscaling Plans

® Validation through interviews
with demo leaders

All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169

Co-funded by
the European Union




SEACURE Vision Papers- Development- SWOT analysis of regional innovation ecosystems

Integrated SWOT analysis
of the 6 demo regions,
showing the shared SWOT
elements

AR (Axios River Delta)
CC (Central Catalonia)
EB (Esino Basin)

MM (Mar Menor)

PR (Po River Delta)
TP (Thessaly Plain))

Strengths

Area of great ecological importance,
conservation is essential for preserving
biodiversity

Agriculture and the area's natural value hold
significant cultural importance

Strong R&D infrastructure

Support from the administration, the private
sector, and academia for research

Competent administration involved in the
conservation of the area

Strong awareness among stakeholders
regarding the conservation of the area

Area is classified as vulnerable or has some level
of protection

New technologies for process improvement and
monitoring are transferred and implemented

Agricultural activities highly important and play a
key role in ecological and landscape
conservation

Co-funded by
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Upcoming Activities
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Upcoming Activities

Design of the vision papers are an
iterative process based on the feedback
of the regional stakeholders and demo
site results.

1st round of
workshops — Dec
2024/ Jan 2025

Roundtables with key
actors of each demo site

2"d round of
workshops M28

Roundtables with key
actors of each demo site
region

region

1st Regional
Vision Papers —
M12

Based on the outcomes of
roundtables, analysis of
past interventions and
SWOT analysis of regional
innovation ecosystems

2"d Regional
Vision Papers —
M30

Updated as needed based
on new outcomes of the
project

All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169

3rd round of
workshops M44

3rd Regional
Vision Papers
M46

Co-funded by
the European Union
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Nutrients recycling and
pollution handling

() GREENHOOD § seacure

Thank you for your attention

Presentation prepared by:
Agnese Boccalon, ACR+, abo@acrplus.org

Beray Cayli, ACR+ bc@acrplus.org
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