LIFEEL

LIFE19 NAT/IT/000851
Urgent measures in the Eastern Mediterranean for the long fterm

conservation of endangered European eel (Anguilla anguilla)

DELIVERABLE

Action A.5

Plan of the priority interventions to restore
river connectivity in the Po basin for eel
conservation (GREECE)

Action Code | A.5

Action Title | Plans of the priority interventions to restore river connectivity
for eel conservation and Guidelines for the compliance of hydro
structures with downstream migration of silver eels

Document type | DELIVERABLE
Document title | Plan of the priority interventions to restore river connectivity in
the Po basin for eel conservation (GREECE)

Date | 15.06.2026
Authors | GRAIA

Action responsible | GRAIA



Page intentionally left empty



Plan of the priority interventions to restore river connectivity in the Po basin for eel conservation (GREECE)

Abstract

The European eel (Anguilla anguilla) is currently classified as Critically Endangered at global level and river
fragmentation is widely recognised as one of the main factors limiting the completion of its life cycle (Pike
etal,2020;ICES, 2023). The restoration and preservation of river connectivity therefore represent essential

conservation measures throughout the species’ distribution range.

Within the LIFEEL project, Action A5 required the preparation of strategic plans for the restoration of river
connectivity in the project areas. In Greece, activities focused on Eel Management Unit 3 (EMU 3), located in

north-eastern Greece and including the Nestaos, Lissos, Kompsatos, Kosinthos and Fonias river systems.

Unlike many European catchments, and particularly unlike the highly fragmented Po River Basin in Italy,
available information indicates that artificial river fragmentation is currently limited within EMU 3. The only
major barrier of strategic relevance identified within the study area is the Toxotes Dam on the Nestos River,
where LIFEEL successfully implemented an eel passage facility under Action C3, restoring upstream
accessibility for migrating eels and addressing the most important known connectivity bottleneck within

the management unit.

Based on the information currently available, no further large-scale defragmentation programme can be
justified within EMU 3. The priority for future conservation action should therefore focus on maintaining the
existing connectivity conditions, preventing the creation of new barriers, monitoring the Nestos system and

ensuring that future hydraulic developments remain compatible with eel migration.

The present Plan should therefore be considered a strategic conservation framework aimed at preserving
and improving the favourable connectivity conditions currently existing within EMU 3 while providing

guidance for future management actions.

Although developed specifically for EMU 3, the strategic approach adopted in this Plan, together with the
technical recommendations provided by the LIFEEL Guidelines for downstream migration, may be readily
transferred and adapted to other Greek Eel Management Units. The document therefore represents not
only a planning tool for the project area, but also a methodological framework supporting eel conservation

and river connectivity management at national scale.
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Figure 1. Location of EMU 3 within Greece and main river systems considered in the present Plan (from:
Greek EMP, Ministry of Rural Development and Food of Greece, 2070).

2 www.lifeel.eu



Plan of the priority interventions to restore river connectivity in the Po basin for eel conservation (GREECE)

Table of contents

I S 1 o O RN 4
2 BACKGROUND AND OBIJECTIVES ....cceuuuiiiiimnniirimnnniiineenniiiinnsiiiiiiesssiiniesssiisessssisiessssissesssssenee 4
3  RELATIONSHIP WITH EXISTING MANAGEMENT FRAMEWORKS .....ccccoitmiiiimiiiiniiiriniiineiineeanens 5
4  CURRENT STATUS OF RIVER CONNECTIVITY IN EMU 3 ......cccooiriiniiiiiiiiininnnennnnnnnenssnneainnene, 6
5 IDENTIFICATION OF PRIORITY CONNECTIVITY ISSUES ......ccoevuuiiiiiiiniinniiiciniinnesnnessesnssnnaees 10
6 STRATEGIC RECOMMENDATIONS FOR FUTURE MANAGEMENT ........ccotrmuniiriimnniiiinnnninennenee. 10
7  APPLICABILITY OF LIFEEL DOWNSTREAM MIGRATION GUIDELINES.........cccccceeeiriinnnniireennnnnnee 11
8 CONCLUSIONS ....ciiuiiiiritiniiitttntiiitttneiiiitinssiiirtesssirteasssiestesssestesssssseessssessessssssssesssssssessnssnes 12
9 LITERATURE ... ittttiiititniiiitienniiettieiiinttnsaiiireesssiesteesssesstesssestessssssseessssessessssssssansssssesnsssnes 13

3 www.lifeel.eu



Plan of the priority interventions to restore river connectivity in the Po basin for eel conservation (GREECE)

1 Preface

This document has been prepared within the framework of LIFEEL - “Urgent measures in the Eastern
Mediterranean for the long-term conservation of endangered European eel (Anguilla anguifla)” (LIFE19
NAT/IT/000851) and constitutes the Plan of Priority Interventions to Restore River Connectivity for Eel

Conservation in EMU 3 (Greece).

The document fulfils the objectives of Action A5 and aims to provide a strategic framewaork for the

conservation and enhancement of river connectivity for European eel within the Greek project area.

The Plan has been developed using information collected during project implementation, information
provided by project partners, available scientific literature, and the Greek Eel Management Plan prepared
under Council Regulation (EC) No 1100/2007.

2 Background and Objectives

The European eel is one of the most emblematic migratory fish species of Europe. Its complex catadromous
life cycle requires the maintenance of functional connectivity between marine, transitional and inland
freshwater environments. Juvenile eels migrate upstream from coastal areas towards continental growth
habitats, whereas mature silver eels undertake long-distance downstream migrations towards the

Sargasso Sea spawning grounds (Tesch, 2003; Durif et a/, 2009).

Artificial barriers may affect both migration directions by limiting habitat accessibility, delaying migration,
increasing energetic costs and causing direct mortality, particularly during downstream passage through
hydropower facilities (Larinier, 2008; ICES, 2023).

For these reasons, river connectivity restoration has become one of the principal conservation measures
recommended at European level and is a central component of national Eel Management Plans developed
under Council Regulation (EC) No 1100/2007.

The objective of the present Plan is to identify existing connectivity issues within EMU 3, evaluate their
relevance for eel conservation and provide strategic recommendations for future management actions.
Particular attention is devoted to the role already played by LIFEEL through the implementation of the eel
passage facility at Toxotes Dam, which constitutes the most important connectivity restoration measure

carried out within the Greek project area.
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3 Relationship with Existing Management
Frameworks

The present Plan has been developed in coherence with the main policy and technical instruments currently

governing eel conservation at European, national and project levels.

At European scale, the principal reference framework is represented by Council Regulation (EC) No
1100/2007 establishing measures for the recovery of the stock of European eel. The Regulation requires
Member States to prepare and implement Eel Management Plans aimed at reducing anthropogenic

mortality and improving the escapement of silver eels towards the sea.

At national level, the Greek Eel Management Plan identifies river fragmentation among the pressures
potentially affecting eel populations and highlights the importance of maintaining river continuity wherever
possible. The Plan also recognises the need to evaluate hydraulic structures potentially interfering with eel

migration and to integrate connectivity considerations into river basin management processes.

Within LIFEEL, river connectivity represented one of the core conservation themes addressed by Actions
A3, A4, A5 and C3. In Greece, the most significant intervention was implemented at Toxotes Dam, where an
eel passage facility was designed and constructed in order to restore upstream migration opportunities

within the Nestos River system.

The present Plan should also be considered complementary to the LIFEEL “Guidelines for the Compliance of
Hydro Structures with Downstream Migration of Silver Eels”, developed under Action A5.2. Those guidelines
provide technical recommendations for improving the compatibility of hydraulic infrastructures with silver
eel migration and constitute a valuable reference tool should future mitigation measures become necessary
within EMU 3.
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4 Current Status of River Connectivity in EMU 3

EMU 3 includes the Nestas, Lissos, Kompsatos, Kosinthos and Fonias river systems in north-eastern Greece.

Available information collected during LIFEEL indicates that river fragmentation within the management
unitis currently limited when compared with many other European river basins. Maost river systems remain

substantially free-flowing and no extensive network of dams or hydropower structures has been identified.

The Nestos River represents the most important river corridor for eel conservation within EMU 3 and the

only river system where major artificial barriers occur.
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Figure 2. Nestos River,

The river drains a transboundary catchment shared between Greece and Bulgaria and is regulated, in its
Greek section, by three dams located along the main river course: Toxotes, Platanovrysi and Thisavros
(Sylaios & Bournanski, 2009; Koutrakis et al, 2013).

Toxotes Dam is located approximately 20 km upstream from the river mouth and constitutes the first
obstacle encountered by migratory fish species moving upstream from the sea. Before the implementation
of LIFEEL, the structure represented the main barrier limiting upstream colonisation by European eel within
the lower and middle sections of the basin. For this reason, Toxotes was identified as the priority
connectivity bottleneck within EMU 3 and became the target of the eel passage facility constructed under
Action C3. According to the project proposal, mitigation of this barrier restores access to approximately 70

km of river habitat upstream of the dam.

Further upstream, the Platanovrysi and Thisavros dams create additional longitudinal discontinuities within
the upper Nestos basin. These large reservoirs were primarily developed for hydropower production and
significantly regulate the river flow regime. However, based on the information currently available and
considering the position of these structures within the basin, in a mountainous area located upstream of

the eel's distribution range, no additional priority defragmentation actions comparable to the intervention

implemented at Toxotes have been identified within the framework of LIFEEL.

Figure 3. Platanovrysi and Thisavros dams on Nestos River.

The strategic importance of Toxotes Dam for eel conservation was recognised at the beginning of LIFEEL.
Consequently, the project implemented a dedicated eel passage facility aimed at restoring upstream
migration opportunities and improving access to habitats located upstream of the dam. This intervention

represents the principal connectivity restoration achievement delivered by LIFEEL within Greece.
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Figure 4. Toxotes Dam before and after the eel passage facility implemention within LIFEEL.

Outside the Nestos system, no major barriers of comparable relevance have been identified.

On the Kompsatos River, the only structure reported during project investigations consists of a small weir

approximately 0.5 m high, which is not currently considered a significant obstacle to eel migration.
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Figure 5. Komsatos River and the small weir identified on the downstream.

On the Kosynthos River, a former irrigation structure was identified. However, the structure has partially
collapsed and currently allows free water passage. Available information does not suggest the existence of
a significant migration barrier at present.

Google

Figure 6. Kosynthos River and the former irrigation structure, currently allowing free flow conditions.

No relevant artificial barriers have been identified along the Lissos River or within the Fonias catchment on

Samathrace Island.

Overall, the current evidence indicates that EMU 3 maintains a relatively favourable connectivity status for

European eel conservation.
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5 Identification of Priority Connectivity Issues

The analysis conducted within the framework of LIFEEL identified only one connectivity issue of strategic

relevance within EMU 3: the Nestos River system and, in particular, Toxotes Dam.

The implementation of the eel passage facility under LIFEEL addressed this priority and significantly
improved upstream accessibility within the lower portion of the basin. Consequently, no additional high-

priority defragmentation interventions have emerged from the available assessment.

Nevertheless, the Nestos River remains the most important river corridor for eel conservation within EMU 3
and should therefore continue to receive partficular attention in future monitoring and management

activities.

From the perspective of downstream migration, no specific mortality hotspots comparable to those
identified in heavily regulated European catchments have been documented within the study area.
However, the presence of large dams along the Nestos River suggests that future investigations on silver
eel migration could be beneficial in order to improve understanding of potential risks associated with

downstream passage.

At present, available evidence does not justify the identification of additional priority intervention sites.

6 Strategic Recommendations for Future
Management

Based on the current knowledge framework, the following strategic recommendations are proposed for

future management of river connectivity within EMU 3.

1. First, existing connectivity conditions should be preserved wherever possible. The generally
favourable status observed within most river systems represents an important conservation asset
that should be maintained through appropriate planning and management decisions.

2. Second, the construction of new migration barriers should be avoided whenever feasible. Where
new hydraulic structures become necessary, eel migration requirements should be considered
from the earliest design stages.

3. Third, future hydraulic infrastructures should adopt eel-friendly solutions and incorporate
measures facilitating both upstream and downstream migration.

4. Fourth, the Nestos River should remain a priority monitoring area. Particular attention should be
devoted to assessing the effectiveness of the eel passage facility implemented at Toxotes Dam
and to improving knowledge regarding migration dynamics within the basin.

5. Finally, river connectivity considerations should be systematically integrated into river basin

management planning and conservation strategies at regional and national levels.
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7 Applicability of LIFEEL Downstream Migration
Guidelines

Although no major downstream migration problems have currently been identified within EMU 3, the
technical experience developed by LIFEEL provides an important knowledge base that may support future

conservation actions.

The LIFEEL Guidelines for the Compliance of Hydro Structures with Downstream Migration of Silver Eels
summarize current scientific knowledge concerning eel mortality at hydraulic structures and provide

practical recommendations for improving infrastructure compatibility with eel migration.

Partficular relevance is given to behavioural deterrence systems, guidance technologies, fish-friendly

operational management and other mitigation measures designed to reduce turbine-related mortality.

The experimental work carried out within LIFEEL, including the development and testing of innovative
behavioural deterrence systems, represents a valuable reference that could be transferred to Greece should

future assessments identify significant downstream migration issues requiring mitigation.

Consequently, although extensive downstream mitigation measures are not currently required within EMU
3, the LIFEEL Guidelines should be considered the preferred technical reference framework for any future

intervention involving hydraulic infrastructures and eel migration.
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8 Conclusions

The assessment conducted within LIFEEL indicates that EMU 3 currently presents a relatively favourable

situation regarding river connectivity for European eel conservation.

Unlike many European catchments, fragmentation does not appear to represent a widespread limiting
factor throughout the management unit. The principal connectivity issue identified within the study area
was associated with Toxotes Dam on the Nestos River. Through the implementation of an eel passage
facility, LIFEEL successfully addressed this critical barrier and delivered the most important connectivity

restoration action currently achieved within EMU 3.

No additional large-scale defragmentation programme is presently supported by the available evidence.
Consequently, future conservation efforts should primarily focus on preserving existing connectivity
conditions, preventing new fragmentation pressures, monitoring the Nestos system and ensuring that

future hydraulic developments remain compatible with eel migration requirements.

The present Plan should therefore be considered a dynamic strategic framework supporting long-term

conservation of European eel within EMU 3 and providing guidance for future management decisions.

Beyond its specific application to EMU 3, the present Plan provides a methodological framework that can
be replicated in other Greek Eel Management Units. Together with the LIFEEL Guidelines for the
Compliance of Hydro Structures with Downstream Migration of Silver Eels, it offers a practical set of
strategic and technical tools supporting future eel conservation actions throughout Greece. In this
perspective, the outcomes of LIFEEL extend beyond the project area and contribute to the broader
implementation of the Greek Eel Management Plan and of the objectives established under Council
Regulation (EC) No 1100/2007.
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