
The Tunisia-Italy Electrical Interconnection (ELMED) Project

Critical Habitat – Impacts and Mitigation

Report for the European Bank for Reconstruction Development

November 2023

Revision 02

www.bluedotassociates.com



ELMED Project – Critical Habitat Impacts & Mitigation

1284

CONTENTS

EXECUTIVE SUMMARY................................................................................................... I

1 INTRODUCTION ......................................................................................................2

2 PROJECT DESCRIPTION ...........................................................................................5

3 OVERVIEWOF THE CRITICAL HABITAT ASSESSMENT ..............................................7

5 APPROACH ANDMETHODS......................................................................................8

5.1 REVIEW OF IMPACTS AND MITIGATION.......................................................................................................... 8

5.2 KEY PR 6 REQUIREMENTS .......................................................................................................................... 8

5.3 NO NET LOSS AND NET GAINS...................................................................................................................... 8

5.4 THE MITIGATION HIERARCHY....................................................................................................................... 9

5.5 REVIEW OF IMPACTS AND MITIGATION........................................................................................................11

6 REVIEWOF IMPACTS ON PBF AND CRITICAL HABITAT........................................... 13

6.1 SOURCES OF IMPACTS AND POTENTIALLY SIGNIFICANT ECOLOGICAL OUTCOMES ..................................................13

6.2 EMBEDDED AVOIDANCE OF SIGNIFICANT ECOLOGICAL OUTCOMES ON CRITICAL HABITAT AND PBF .........................16

6.2.1 Physical loss and disturbance of marine habitats.....................................................................16

6.2.2 EMF effects during operation ...................................................................................................17

6.3 REMAINING POTENTIAL SIGNIFICANT IMPACTS ON CRITICAL HABITAT AND PBF ...................................................17

6.3.1 Review of impacts on critical habitat and PBF..........................................................................17

6.3.2 Discussion of potentially significant impacts on critical habitat and PBF ................................21

6.4 ADDITIONAL MITIGATION FOR POTENTIALLY SIGNIFICANT IMPACTS ...................................................................24

6.5 IMPACTS ON LEGALLY PROTECTED AND INTERNATIONALLY RECOGNISED AREAS OF BIODIVERSITY VALUE ...................34

6.6 NO NET LOSS AND NET GAINS....................................................................................................................35

6.6.1 Guidance for offsets ..................................................................................................................36

6.6.2 Additional Conservation Actions ...............................................................................................39

7 CONCLUSIONS....................................................................................................... 40

8 REFERENCES......................................................................................................... 41

Tables

Table 1: Definitions for the components of the mitigation hierarchy .................................... 9
Table 2: Impacts arising from the Project and identification of potential significant ecological
outcomes. .................................................................................................................... 13
Table 3: Potential significance of pre-mitigation adverse impacts and related ecological
outcomes on critical habitat and PBF. ............................................................................. 18
Table 4: Implementation of additional mitigation related to potentially significant impacts. . 25
Table 5: Legally protected areas within and adjacent to the Marinella cable landfall ............ 34

Figures

Figure 1: Location of the submarine cable ......................................................................... 3
Figure 2: Location of the Marinella cable landfall ............................................................... 4
Figure 3: Location of the Kélibia cable landfall ................................................................... 4



ELMED Project – Critical Habitat Impacts & Mitigation

1284

Figure 4: Schematic of how themitigation hierarchymay be implemented (Source: CSBI, 2015).
................................................................................................................................... 10
Figure 5: Schematic of the application of how the mitigation hierarchy may be applied to
achieve NNL or NG (Source: FFI, 2017). ........................................................................... 10
Figure 6: Process for the review of impacts and mitigation. ............................................... 11
Figure 7: Ecosystem integrity indicators applied to inform the significance of impacts on PBF
and critical habitat. ....................................................................................................... 11
Figure 8: Categories for determining residual impacts on PBF and critical habitat following the
application of mitigation................................................................................................ 12
Figure 9: Summary of the general steps and outputs in biodiversity offset design (Source: CSBI,
2015)............................................................................................................................ 36

 



ELMED Project – Critical Habitat Impacts & Mitigation

1284 [i]

Executive Summary

The European Bank for Reconstruction Development (EBRD) are supporting the
development of the Tunisia-Italy electrical interconnection (ELMED) project (the
“Project”). The Project comprises the construction of a new two-way High Voltage Direct
Current (HVDC) submarine electrical interconnection cable between Tunisia (Cap Bon)
and Italy (Sicily).

A Critical Habitat Assessment (CHA) has been undertaken in accordance with the PR 6
Guidance Note for the coastal and marine elements of the Project. Prior to the undertaking
of the CHA, several studies have been completed to support the evaluation of the Project to
date, including an Environmental and Social Impact Assessment (ESIA), marine feasibility
studies and underwater surveys. Following completion of the CHA, this document has been
produced to provide a review of the potential for impacts on critical habitat and PBF related
to assessments already completed and to provide any updates as necessary. The review and
update only relates to the submarine cable component and the associated works at the
landfall locations on the coast.

A systematic approach has been adopted to determine the potential for Project activities to
lead to significant ecological outcomes for critical habitat and priority biodiversity
features. The review has considered the impacts that may result after the application of
mitigation that is embedded in project design. Residual impacts after the application of
such measures were assessed; and additional mitigation has been identified aligned the
mitigation hierarchy.

The analysis that has been undertaken shows that most impacts will be of negligible or
minor significance in relation to ecosystem integrity. Nomajor impacts on integrity of any
feature are anticipated. However, some potential moderate impacts may occur following
the application of mitigation that is embedded in project design. The application of
mitigationmeasures ensures that no significant residual effects will occur. No net loss will
be achieved for priority biodiversity features, and recommendations have been provided
for delivering net gains for critical habitat through limited offset approaches where they
are applicable or ACAs.
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1 Introduction

The European Bank for Reconstruction Development (EBRD) are supporting the
development of the Tunisia-Italy electrical interconnection (ELMED) project (the
“Project”). The Project comprises the construction of a new two-way High Voltage Direct
Current (HVDC) submarine electrical interconnection cable between Tunisia (Cap Bon)
and Italy (Sicily). The Project will be jointly implemented by a partnership between the
Italian Electricity Transmission System Operator Rete Elettrica Nazionale S.p.a (TERNA)
and the Tunisian energy and electricity company Société Tunisienne de l’Eléctricité et du
Gaz (STEG).

The overall objective of the Project is to increase the interconnection capacity, and
therefore the security and sustainability of supply of the Euro-Mediterranean system by
creating a link between the European and North African energy systems. The
interconnection will provide an operating voltage of ±500 kV and a net transfer capacity
(NTC) of 600 MW. The Project comprises the emplacement of the cable on land and at sea,
as well as consideration of Associated Facilities1. On the Sicilian coast, the cable landfall
point is at Marinella; and on the Tunisian coastline, the cable will land to the south of
Kélibia. The location of the proposed cable is provided in Figure 1.

EBRD identified the need to undertake a Critical Habitat Assessment (CHA) in accordance
with the PR 6 Guidance Note (EBRD, 2022) for the coastal and marine elements of the
Project. This was required to determine if the Project can achieve an outcome consistent
with Performance Requirement 6 (PR 6) (EBRD, 2019). A CHA has therefore been
undertaken (Bluedot Associates, 2023). Prior to the undertaking of the CHA, several studies
have been completed to support the evaluation of the Project to date, including an
Environmental and Social Impact Assessment (ESIA) (IDEA Consult, 2023a), marine
feasibility studies (RINA, 2021; 2023) and underwater surveys. In addition, a Biodiversity
Management Plan (BMP) has been developed to include themitigationmeasures set out in
the ESIA and to provide additional details onmanagement andmonitoring proposals (IDEA
Consult, 2023b).

Following completion of the CHA, ERBD requires a review of the potential for impacts on
critical habitat related to assessments already completed and to provide any updates as
necessary. As part of this process, EBRD have also identified the need to review and update
mitigation measures that apply to critical habitat and priority biodiversity features (PBF).
This document reports upon this review and update. The review and update only relates to

1Facilities or activities that are not financed by EBRD as part of the project but which in the view of EBRD are significant in
determining the success of the project or in producing agreed project outcomes. These are new facilities or activities: (i) without
which the project would not be viable, and (ii) would not be constructed, expanded, carried out or planned to be constructed or
carried out if the project did not exist (as defined within EBRDs Environmental and Social Policy (2019)).
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the submarine cable component and the associated works at the landfall locations on the
coast.

Figure 1: Location of the submarine cable
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The landfall location at Marinella, on the coast of Sicily, is shown in Figure 2; and the
Kélibia landfall, on the coast of Tunisia, is shown in Figure 3.

Figure 2: Location of the Marinella cable landfall

Figure 3: Location of the Kélibia cable landfall 
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2 Project Description

A description of the coastal and marine components of the Project is given in the ESIA
Report (IDEA Consult, 2023a). From the landfall areas, the cable will be connected to
terrestrial infrastructure. However, assessment of such terrestrial infrastructure lies
outside of the scope for the review and update being undertaken. The main components
that are subject to review in this document are summarised below:

• Power and telecommunication cables will be laid under the sea between the two
landing positions. These cables will be in the same footprint, i.e., in the same
trench.

• The submarine power cablewill extend approximately 200 km across the territorial
waters of Tunisia and Italy. The depth of the cable in Italian waters will range to
160 m; and will be 800 m in Tunisian waters. The electrical cable is proposed to
have a diameter of 100-140 mm, whilst the telecommunications cable will have a
diameter of 25-37 mm.

• A subtidal electrode anode or cathode configuration is also proposed in the
nearshore areas. Depending upon, the configuration, the electrode will be
connected to the seabed by anchors. In Tunisian waters, the electrode will be
located approximately 9 km from the coast; in Italian waters it will be located
approximately 4.5 km from the coastline. In addition to the construction of the
electrode configuration, deterrents may be placed on the seabed to add protection
from trawling. These comprise large concrete structures that are placed on the
seabed.

• The undersea electrode will be connected to land by two undersea cables. These
cables are expected to have a diameter of 70-100 mm.

• Submarine cables will be laid by a dedicated cable-laying vessel. Prior to laying the
cable the route will be cleared using a grapnel. Cable laying activities are proposed
to be undertaken over 24 hours over the time required for installation.

• Submarine cable burial is proposed to protect the cable. The cable will be buried
by jetting or trenching. In nearshore areas, jetting may be supported by divers.
Natural backfilling of disturbed areas will occur. For jetting, the burial depth will
be 1-2 m with trench width if 0.3-0.4 m. For trenching, the burial depth will be up
to 2 m, the trench width will be 0.2-0.5 m. The footprint of the equipment under
both approaches will be 3-4 m. In hard substrate areas, cable emplacement will be
achieved by cutting.

• The project description in the ESIA states that where burial is not feasible due to
seabed conditions, the cable will be laid on the seabed and covered by rock
dumping. However, no details are provided to confirm that such works will be
required. It is assumed that this burial will occur along the whole length of the
cable, but this should be confirmed by the Project.

• The project description in the ESIA states that various techniques may be adopted
when crossing other undersea utilities. This may include materials to separate and
cover the cable, including shells in plastic material, concrete mattresses, sacks
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filled with sand and aggregate etc. However, no details are provided on the
presence of such features that require crossing. It is assumed that this will not be
required, but this should be confirmed by the Project.

• In the nearshore area, horizontal directional drilling (HDD) will be undertaken to
transit the cable from sea to land. No excavations for the cable connection will
therefore be undertaken on the coast. Three drillings will be required for the
electrode cable, power cable and telecommunications cable. The ESIA states that
the maximum length for such drilling is proposed is 600-800 m. However, this is to
be assessed by the Contractor; and the distance for drilling should seek to avoid
impacts on nearshore sensitivemarine habitats as far as is technically feasible. The
depth of the exit hole in the sea is not confirmed andwill require assessment by the
contractor. Drilling will be from the land towards sea. The drilling will require a
working area on land, which will cover approximately 1200 m2. This will be located
on the coastal inland of the coastal dune areas.

• At the landfall site the cable will be connected underground using joint boxes.
Separate joint boxes, with different dimensions, will house power, electrode and
telecommunications cable. These will be located on the coastal inland of the
coastal dune areas.

• The construction period for all the above elements is expected to be around 2.5
months.

• During operation cable maintenance may be required, which may require some
activities that are like those undertaken during construction.
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3 Overview of the Critical Habitat Assessment

The CHA report (Bluedot Associates, 2023) provides a review of the approaches that were
taken to determine the presence of priority biodiversity features (PBF) and critical habitat.
It also reviewed the potential for the project to impact upon legally protected areas and
other areas with recognised highbiodiversity values. This information is not repeated here.

The assessment has confirmed that the ecologically appropriate areas of analysis (EAAAs)
that were defined comprise critical habitat across multiple criteria. This includes
classification of two specific habitats as being critical habitat (Posidonia meadows and
coastal lagoons) but also the overall EAAAs based on these area enclosing areas that are of
high priority for conservation by national systematic conservation planning. In addition to
these multiple individual Annex 1 and Resolution 4 habitats have been defined as PBF.
Taking a precautionary approach, 34 species have been identified that may support the
classification of critical habitat across multiple criteria. In some instances, a high level
certainty for species forming critical habitat can be confirmed. However, in many
instances there is some uncertainty, but conclusions have been drawn on the likelihood of
triggering critical habitat based on ranges, habitat associations and support for important
functions. In addition, 54 species have been identified as PBF. Finally, the project lies
within or has some potential connectivity to several legally protected areas and other areas
with recognised high biodiversity values.

The CHA therefore confirmed that the Project lies within an area of high biodiversity
importance within the Mediterranean Sea and the Project must clearly demonstrates that
the requirements of PR 6 have been met.
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5 Approach and Methods

5.1 Review of impacts and mitigation

This section explains our approach to review of impacts on critical habitat and PBF that
may result from Project activities during construction and operation. The assessment
included the following steps:

• Review of the impact assessment and proposed mitigation measures identified in
the ESIA Report (IDEA Consult, 2023a) and BMP (IDEA Consult, 2023b).

• Define the significant direct, indirect impacts on critical habitat, to the extent
possible with available data.

• Develop of a mitigation strategy to provide a framework for delivery of no net loss
(NNL) or net gain (NG) outcomes as required to conform with PR 6 requirements.

The results of the review of impacts are presented in Section 6; and mitigation measures
for significant impacts are outlined in Section 7.

5.2 Key PR 6 requirements

PR 6 has a general requirement that where the assessment for a project has identified
impacts to biodiversity, risks should be managed in accordance with the mitigation
hierarchy and good international practice (GIP). As appropriate, the precautionary
approach should be adopted, and adaptive management applied for the implementation of
mitigation and management measures. For PBF, there is a requirement for mitigation
strategies to ensure NNL, and preferably a net gain. For critical habitat a NG outcome is
required.

For critical habitat there it is also necessary for a project to demonstrate that it does not
lead to measurable adverse impacts2 on those biodiversity features for which the critical
habitat was designated.

5.3 No net loss and net gains

BBOP (2012a) defines NNL as:

“a target for a development project in which the impacts on biodiversity caused by the project are
balanced or outweighed by measures taken to avoid and minimise the project’s impacts, to
undertake on-site restoration and finally to offset the residual impacts, so that no loss remains.”

BBOP (2012a) also states that NGs relate to where actions taken by a project lead to gains
that exceed the losses that may result from activities.

2 Measurable adverse impacts mean the project’s direct and indirect impacts will jeopardise the persistence within the study area of any
biodiversity value that triggers a critical habitat designation. 
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5.4 The mitigation hierarchy

The mitigation hierarchy is defined by CSBI (2013) as:

“the sequence of actions to anticipate and avoid impacts on biodiversity and ecosystem services;
and where avoidance is not possible, minimize; and where impacts occur, restore; and where
significant residual impacts remain, offset.”

The mitigation hierarchy is a set of prioritised, sequential components that are applied to
reduce the potential negative impacts of project activities on the natural environment
(CSBI, 2015). In practice, this means that the priority is to avoid impacts. If this is not
possible then minimisation should occur. Where residual impacts remain after
minimisation then restoration should occur wherever feasible. If significant residual
impacts remain after these measures have been adopted, then as a last resort, offsets
should be delivered.

Table 1 provides definitions for the different components of themitigation hierarchy taken
from BBOP (2012b).

Table 1: Definitions for the components of the mitigation hierarchy

Mitigation step Definition

Avoidance Measures taken to prevent impacts from occurring in the first place, for

instance by changing or adjusting the development project’s location

and / or the scope, nature and timing of its activities.

Minimisation Measures taken to reduce the duration, intensity and / or extent of

impacts (including direct, indirect, and cumulative impacts, as

appropriate) that cannot be completely avoided, as far as is practically

feasible.

Restoration Measures taken to rehabilitate degraded ecosystems or restore cleared

ecosystems following exposure to impacts that cannot be completely

avoided and / or minimised.

Offsets Measures taken to compensate for any residual significant, adverse

impacts that cannot be avoided, minimised and / or rehabilitated or

restored, in order to achieve NNL or a NG of biodiversity. Offsets can

take the form of positive management interventions such as restoration

of degraded habitat, arrested degradation or averted risk, protecting

areas where there is imminent or projected loss of biodiversity.

Avoidance and minimisation are seen as preventative measures; and restoration and
offsets are seen as remediative measures (see Figure 4). Figure 4 shows that offsets may
include restoration actions. These are different to restoration activities undertaken to
address project impacts that have occurred on-site. Restoration offsets relate to actions that
are delivered off-site to repair impacts not caused by a project (CSBI, 2015).
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Figure 4: Schematic of how the mitigation hierarchy may be implemented (Source:
CSBI, 2015).

In addition to mitigation, projects may also deliver ‘additional conservation actions’
(ACAs), which are positive interventions for impacts that may be hard to quantify (CSBI,
2015) or where no significant residual impacts remain. ACAs may or may not target
features that have been significantly impacted by a project, but unlike offsets they are not
designed to provide measurable gains that can be set against those impacts (CSBI, 2015).
However, in the context of PR 6, ACAs must demonstrate that gains can be achieved on-
the-ground. Unlike offsets, it is sufficient to provide qualitative evidence and expert
opinion to validate a NG related to ACAs.

Figure 5 shows how the mitigation hierarchy and ACAs may be applied to achieve NNL or
NG relating to a project’s impacts. In this example, impacts are reduced by measures to
avoid, minimise, and restore; but a significant residual impact remains that requires the
implementation of offsets to deliver a NNL and/ or NG in biodiversity. ACAs are delivered
where there are no residual impacts (i.e., NNL has been achieved).

Figure 5: Schematic of the application of how the mitigation hierarchy may be applied
to achieve NNL or NG (Source: FFI, 2017).
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5.5 Review of impacts and mitigation

The review of impacts arising from the Project has used a stepwise process shown in Figure
6. The aim is to provide an indication of impacts on priority features to provide the basis
for determining residual impacts across themitigation hierarchy. The conclusions provide
a general and precautionary indication of where impacts of potential significance to
ecosystem integrity may occur.

Figure 6: Process for the review of impacts andmitigation.

Impacts have been assessed in relation to a pre-defined set of ecosystem integrity pressure
indicators as shown in Figure 7.

Figure 7: Ecosystem integrity indicators applied to inform the significance of impacts
on PBF and critical habitat.
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Residual magnitude of impacts for the ecosystem integrity criteria have been defined using
the categories shown in Figure 8.

Figure 8: Categories for determining residual impacts on PBF and critical habitat
following the application of mitigation.

Only those impacts that lead to moderate or major residual impacts are considered to lead
net loss and measurable effects.  



ELMED Project – Critical Habitat Impacts & Mitigation

1284 [13]

6 Review of impacts on PBF and critical habitat

6.1 Sources of impacts and potentially significant ecological outcomes

The construction and operation of the Project will cause environmental changes that have
implications for coastal and marine biodiversity. The source of impacts was defined as a
first stage of the assessment using details contained with ESIA study (IDEA Consult, 2023a)
and the experience of Bluedot Associates from assessing similar projects elsewhere. A
literature review was also undertaken to help to confirm the ecological outcomes that may
result from impacts.

For each impact type, consideration has been given to outcomes that may lead to
significant effects ecosystem integrity. Such significant ecological outcomes occur would
be categorised as moderate or major impacts in line with Figure 8. The likelihood of such
significant impacts occurring is assessed in Section 6.2. Sources of impacts and significant
ecological outcomes are presented in Table 2.

Table 2: Impacts arising from the Project and identification of potential significant
ecological outcomes.

Impact type Impact source Significant ecological outcomes

From planned activities

Increased
suspended
sediment loads

Disturbance of
sediment in the water
column during
construction arising
from seabed
disturbance

Reduced light penetration leading to direct,
indirect and cumulative impacts on health,
productivity and community structure that
may lead to habitat degradation. Related
outcomes could include:

• Direct physiological sub-lethal and lethal
effects

• Direct reduction in the success of some
reproductive processes

• Habitat degradation leading to indirect
significant effects on the attributes and
functions for associated species

• Direct disturbance to marine species,
including potential long-term displacement
and abandonment

• Reduced resistance to wider natural and
anthropogenic environmental stressors,
including cumulative effects.

Sediment
deposition

Deposition of
suspended sediments
on to the seabed
following their
disturbance during
construction from pile

Smothering of marine habitats leading to
direct, indirect and cumulative effects on
health, productivity and structure that may
lead to habitat degradation. Related outcomes
include:

• Direct physiological sub-lethal and lethal
effects
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Impact type Impact source Significant ecological outcomes

installation, and vessel
and equipment use

• Direct reduction in the success of some
reproductive processes

• Reduced resistance to wider natural and
anthropogenic environmental stressors,
including cumulative effects

• Direct disturbance to marine species,
including potential displacement and
abandonment

• Habitat degradation leading to indirect
significant effects on associated species

Increase in
pollution and
nutrients in the
water column and
sediment
redistribution

Discharges to the
marine environment
during construction,
including from
sediment disturbance,
vessel discharges,
leaks and spills

• Changes above ecological thresholds that
could cause direct and cumulative harm to
marine flora and fauna species sensitive to
the level of change

Change in
bathymetry from
erosion around
structures

Erosion of seabed
sediments resulting
from scour during
operation

• Localised disturbance to soft sediment
marine habitats leading to direct effects on
health and structure that may lead to
habitat degradation

Underwater sound
generation

Underwater sound
generated by vessel
movements, drilling
and cable burial during
construction and
operation

• Direct permanent physiological effects
• Direct behavioural effects that permanently
affect the attributes and functions

• Cumulative increases on top of existing
anthropogenic stressors on sensitive
marine species leading to stress that leads
to threshold capacity being met

• Indirect effects on marine habitat
community structures leading to significant
effects on the attributes and functions for
associated species

Physical loss and
disturbance of
marine habitats

Temporary or
permanent
disturbance of habitats
and species from
construction and
operational activities

• Direct injury or mortality of species that
lead to long term population effects

• Direct reduction in habitat productivity,
including indirect impacts in non-impacted
areas

• Direct and indirect alteration to habitat
flora and fauna community structures

• Direct habitat fragmentation resulting from
different activities in different places
and/or alteration to seabed sediment
characteristics

• Indirect reduced resistance to or increased
potential for disease
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Impact type Impact source Significant ecological outcomes

• Reduced resistance to wider natural and
anthropogenic environmental stressors,
including cumulative effects

• Potential long term abandonment by
mobile species

• Habitat degradation leading to indirect
significant effects on the attributes and
functions for associated species

Artificial lighting
impacts during
construction

Lighting of
construction areas at
the landfall sites

• Direct alteration and disruption to the
behaviour of sensitive fauna with
significant effects on the attributes and
functions

Introduction of
invasive alien
species (IAS)
during
construction and
operation

Vessel movements and
ballast water discharge
during construction
and operation
introducing alien
species

• Increased competition for natural species
leading to indirect impacts on populations
and/or displacement

Permanent
introduction of
new artificial
habitat

New hard substrate
will create opportunity
for colonisation during
operation

• Alteration to local community structure and
ecosystem functions that affect the
persistence of natural communities

Electromagnetic
field (EMF) effects
and thermal
radiation during
operation

Submarine power
cables could create an
external electrical field
and thermal radiation

• Possible physiological and developmental
effects

• Direct alteration and disruption to the
behaviour of sensitive fauna with
significant effects on the attributes and
functions

Thermal radiation
during operation

Submarine power
cables could create
lead to thermal
radiation when buried

• No significant ecological outcomes have
been reported

From unplanned activities

Vessel collision Vessel collision with
marine wildlife during
construction and
operation.

• Direct injury or mortality of marine species

Discharges and
spills

Waste discharges and
spills from vessels and
drilling muds

• Reduced light penetration impairing
functions and structure that may lead to
direct habitat degradation

• Direct smothering of marine habitats
leading to direct effects on health and
structure that may lead to habitat
degradation
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Impact type Impact source Significant ecological outcomes

• Oil coating or other direct exposure effects
(including ecotoxicology) on flora and
fauna species causing impacts on health
and/or mortality

• Direct reduction in the success of some
reproductive processes

• Indirect habitat degradation leading to
indirect effects on ecosystem functions for
some associated fauna species

• Reduced resistance to wider natural and
anthropogenic environmental stressors,
including cumulative effects

6.2 Embedded avoidance of significant ecological outcomes on critical habitat and
PBF

Mitigation measures that avoid significant ecological outcomes on critical habitat and PBF
have been embedded in the project design. The source of impacts and outcomes associated
with the implementation of these mitigation measures are discussed below.

6.2.1 Physical loss and disturbance of marine habitats

Construction activities will lead to some small-scale disturbance to the seabed, including
route clearance, cable burial and electrode installation. The footprint of these activities at
any point along the cable route are small but will occur the length of the cable route. The
avoidance measures that have been embedded in project design to address impacts
associated with seabed disturbance for relevant critical habitat and PBF are discussed
below.

6.2.1.1 Posidonia meadows and the associated fan mussel (Pinna nobilis)

Seagrass habitats are present in the nearshore waters of Sicily and Tunisia. The cable route
has avoided dense Posidonia meadows in the nearshore waters of Sicily. The construction
of electrodes and deterrents are also outside of the footprint of seagrass habitat. Therefore,
no footprint impacts on reefs that comprise critical habitat are expected associated with
these activities.

6.2.1.2 Reef

The review of available baseline information suggest that the construction of electrodes
and deterrents will be outside of the footprint of reef habitat. Therefore, no footprint
impacts on reefs that comprise critical habitat are expected associated with these activities.

6.2.1.3 Loggerhead turtles (Caretta caretta)

Nesting of loggerhead turtles is currently only confirmed on the coast of Sicily where the
landing is proposed. However, nesting on the Tunisian coastline cannot be discounted
related to uncertainties in baseline information. All nesting is expected to be at a low level.
Footprint impacts on sea turtle nesting beaches relate to the key zones that support nesting
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activity. Turtles will leave the sea and crawl to a suitable nesting position. The ‘turtle crawl
zone’ includes the intertidal beach to the area where nesting takes place. The nesting
position is normally above HW. This area is classed as the ‘turtle nesting zone’. Nesting can
occur in the intertidal zone, but this is a rare occurrence and eggs laid in this zone have a
naturally low chance of survival. Coastal works will be outside of the nesting zone and the
use of HDD will ensure that there is no disturbance across the crawl and nesting zones.
Therefore, footprint impacts are avoided.

6.2.2 EMF effects during operation

6.2.2.1 Benthic elasmobranchs

During operation, submarine power cables emit EMF. Elasmobranchs are especially
sensitive to electric currents and can sense weak electric fields emitted by prey,
conspecifics and/ or predators. Several benthic elasmobranch species have been identified
as critical habitat and PBF.

EMF emitted by submarine power can affect predator-prey interactions and lead to
avoidance / attraction to the area around the cable. For prey species, EMF could induce a
‘freeze response’ (Hutchison et al. 2020a), and in predators has been shown to increase
foraging behaviour (Hutchison et al. 2020b), both of which have energetic and potential
physiological consequences.

In elasmobranchs, the electromagnetic sense is primarily utilised at close ranges
(Taormina et al., 2018). As such, benthic elasmobranch species are most likely to be
impacted by submarine power cables, with negligible impact on pelagic species. It is
unlikely that any behavioural changes to these benthic species will lead to an irrecoverable
loss to these individuals, populations, or system. This is especially the case as burial of the
cable will mitigate the potential for effects. Normandeau Associates (2011) reported that
the burial of submarine power cables to depths of 2 m has been shown to reduce the EMF
value at the seabed interface by 75%.

6.3 Remaining potential significant impacts on critical habitat and PBF

6.3.1 Review of impacts on critical habitat and PBF

Table 3 provides a review of the potential significance of impacts on critical habitat and
PBF that remain following the application of embedded avoidance measures. All impacts
presented in in Section 6.1 have been considered to demonstrate completeness of the
assessment. The shading within Table 3 relates to the categories presented in Figure 8. The
understanding of significance has been informed by the conclusions of the ESIA (IDEA
Consult, 2023a) and/ or experience of Bluedot Associates from the assessment of similar
projects elsewhere. Baseline conditions have been informed by the reviewed undertaken
for the CHA (Bluedot Associates, 2023). Precaution is adopted where there is some
uncertainty associated with impacts. Given the large number of attributes meeting PBF,
the review has been undertaken related to broad species groups.

Where significant ecological outcomes are possible these are discussed in more detail
below.
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6.3.2 Discussion of potentially significant impacts on critical habitat and PBF

6.3.2.1 Physical loss and disturbance of marine habitats

Posidonia meadows and the associated fan mussel (Pinna nobilis)

Whilst the ESIA Report and BMP for the Project state that direct impacts on seagrass
habitats will be avoided by using HDD this may not always be possible.

Survey information would suggest that cable installation in the nearshore areas of Sicily
may still have an impact in areas comprising sand with scattered coverage of Cymodocea
nodosa.

The limits on the distance for implementing HDD may mean that the seagrass meadows
that are thought to be present in Tunisian nearshore waters cannot be completely avoided.
Existing information suggests that such meadows may extend by a few kilometres, which
may mean that the HDD exit points cannot extend beyond this habitat. The potential for
avoidance of these habitats using HDD requires confirmation by a Contractor using survey
information; but taking a precautionary approach, it is considered that there is potential
for some impacts to occur. Where cable installation occurs through ploughing or jetting,
disturbance may also result from vessel anchoring. Therefore, whilst cable routing and
HDDmay have avoided impacts in some areas, full avoidancemay not have been achieved.
The extent of impacts is likely to be relatively small relating to the footprint of disturbance.
Therefore, taking a precautionary approach, moderate impacts on Posidonia meadows
may occur.

The fan mussel (Pinna nobilis) is closely associated with seagrass habitats. It is mostly
associated with Posidonia meadows but may also be found in Cymodocea nodosa meadows
and other habitats that may be present in nearshore waters. The extent of impacts is likely
to be small based on the footprint of disturbance. Therefore, taking a precautionary
approach, moderate impacts on this species may occur.

Reefs

Cable installation has the potential to have adverse impacts on deep-sea coral and sponge
communities and nearshore biogenic reefs (Cladocora caespitosa and coralline algal
formations). Survey and design information confirms that some reef habitat has been
avoided, but complete avoidance cannot be confirmed. Some footprint impacts are
especially likely for shallow water reefs where such habitat is present broadly. Therefore,
taking a precautionary approach, moderate impacts on reef habitat may occur.

Haliotis stomatiaeformis

The endemic species Haliotis stomatiaeformis has a general distribution that includes
nearshore areas of Sicily. It is thought to extend in nearshore zones to a depth of 10 m
where it lives under rocks and stones. The use of HDDmay mean that any impacts on this
species are avoided based on this habitat range. However, this requires confirmation using
survey information related to the distance and depth that can be achieved using HDD.
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Based on existing information it is not possible to confirm if the HDD exit point lies beyond
10 m. If this is confirmed by the Contractor, then impacts have likely been avoided.
Nevertheless, HDD will significantly reduce the extent of impacts where this species may
be present. As full avoidance may not be achieved, taking a precautionary approach,
moderate impacts on this species may occur.

Sicilian pond turtle (Emys trinacris)

The endemic Sicilian pond turtle is recorded as being present in the Sistema dunale Capo
Granitola, Porto Palo e Foce del Belice Special Area of Conservation (SAC). The cable route
transects through this SAC. This species is restricted to wetland and pond areas. There is
insufficient baseline information available to evaluate if this species will be present where
footprint impacts may occur on the coast. The footprint of works is relatively small, and
they are unlikely to be undertaken in the habitat where this species is present, but this
cannot currently be confirmed. Therefore, on a precautionary basis, moderate impacts
could occur if impacts occur within the habitats where this species is present.

Green ormer (Haliotis tuberculata)

This species has been identified as a PBF. This species is presented within coralline algae
communities where there are weak currents. It is generally found in from the intertidal
zone to depths of 20 m. The use of HDD may mean that any impacts on this species are
avoided based on this habitat range. However, this requires confirmation using survey
information related to the distance and depth that can be achieved using HDD. If this is
confirmed by the Contractor, then impacts have likely been avoided. Nevertheless, HDD
will significantly reduce the extent of impacts where this species may be present. As full
avoidance may not be achieved, taking a precautionary approach, moderate impacts on
this species may occur.

Annex 1 and Resolution 4 coastal habitats

Coastal construction works at the landfall sites could lead to footprint impacts on Annex 1
and Resolution 4 habitats. On the Sicilian coast, this includes all habitats listed as features
of the SAC. However, no detailed baseline information is currently available on the coasts
at both landfall sites to confirm if these habitats are present. Further information is
therefore required. On a precautionary basis, moderate impacts could on habitat that is
classified as PBF.

6.3.2.2 Increased suspended sediment loads and sediment deposition

Seabed disturbance will lead to the suspension of sediments into the water column. In all
instances, the scale of seabed disturbance is small and any increases in suspended
sediments is expected to very localised to the area of disturbance. Impacts will be
temporary as activities are undertaken. Cable burial activities will be undertaken in a linear
manner. As such, impacts are not expected along the entire cable route for the entire
period of the cable laying duration and will relate to activities at each point along the cable
route. The zone of suspension will be dependent on waves and currents conditions during
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the works with maximum concentrations occurring within and immediately adjacent to
the works. In deeper waters, it is expected that suspended sediments will largely remain
towards the lower part of the water column where current velocities are lower limiting
dispersal. In such areas it is expected that the extent of sediment deposition will also be
spatially limited to a localised settlement area; and that settlement would occur rapidly,
especially in deeper waters with weak currents. Cable burial from jetting activities in
nearshore waters will provide greater potential for dispersal of sediments due to the more
dynamic nature of hydrodynamic processes in this area and the greater level of sediment
disturbance from such activities, especially when used for in sandy seabed areas. This may
extend the zone of sediment dispersal. Area where jetting will be undertaken is unknown.
Outside of a mixing zone close to activities, it is likely that levels will reach baseline levels
very quickly. These activities will also only be undertaken over a short period. Outside of a
mixing zone close to activities, it is likely that levels will reach baseline levels relatively
quickly.

Posidonia meadows and the fan mussel (Pinna nobilis)

Elevated suspended sediment concentrations in the water column have the potential to
cause impacts by reducing the intensity of light and therefore photosynthetic activity of
seagrasses. Smothering caused by sedimentation directly onto plants may also have
adverse impacts.

The use of jetting techniques in nearshore will lead to the suspension of sediments, which
could also result in sediment deposition and smothering of seagrass and the associated fan
mussel. The extent of impacts is dependent upon the extent of smothering that occurs.

Whilst it is possible for significant ecological outcomes to result, the short period of
activities in any area and relatively low levels of sediment disturbance it is unlikely that
major impacts will occur that leads to irrecoverable loss. In general, impacts would occur
over more prolonged periods of exposure and with higher levels of sedimentation. Indeed,
it is expected that if any degradation occurs that natural recovery of seagrass habitat or
populations of associated species will occur relatively quickly. The situation regarding the
extent of impacts is uncertain. However, on a precautionary basis, moderate impacts may
occur.

Reefs

There is potential for cable installation to lead to sediment suspension adjacent to reef
habitats. In turn, sedimentation could lead to depositionwith smothering impacts that may
lead to localised effects on reef integrity. The extent of sedimentation and smothering
impacts is dependent upon the proximity of sensitive reef habitat and the behaviour of
sediments once disturbed. It is unlikely that extensive impacts will occur, but the situation
is uncertain. Therefore, on a precautionary basis, moderate impacts may occur.
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6.3.2.3 Artificial lighting impacts during construction

Loggerhead turtles

Construction lighting within land-based working areas and the lighting of construction
vessels and equipment can result in detrimental impacts on nesting loggerhead turtles.
Nesting is currently only confirmed on the coast of Sicily where the landing is proposed.
Nesting on the Tunisian coastline cannot be discounted based on existing information. All
nesting is expected to be at a low level. The extent of required lighting in coastal
construction areas is unknown. The landfall areas where works are proposed have
localised development, which is more expansive on the Sicilian coastline. Therefore, light
impacts are likely to already be occurring.

Adult sea turtles are known to avoid nesting on beaches that are brightly lit. Females
sometimes may not emerge from the sea due to the presence of artificial lighting or may
emerge at an alternative site or they may be disturbed during emergence. Females that
complete nesting may also have difficulty finding the sea again because of artificial
lighting. In addition, adults and hatchlingsmay be disorientated ormisoriented and unable
to find the ocean in the presence of direct light or sky glow. Light pollution may cause
hatchlings trying to find the sea to move in the wrong direction (mis-orientation) as well as
interfering with their ability to orient in a constant direction (disorientation). These
impacts can lead to mortality as hatchlings become exhausted, dehydrated, predated or
crushed by vehicles etc. Lights can also interfere with the in-water dispersal of hatchlings
(DEE, 2020). All such impacts may reduce the reproductive output of nesting beaches. DEE
(2020) presented a 20 km threshold area for lighting impacts, which is a precautionary limit
based on observed effects of sky glow on sea turtle hatchlings. It is a nominal distance but
shows that lighting for construction may have broad scale impacts dependent upon local
conditions.

The impact of light is dependent upon the type of light being emitted (DEE, 2020). Some
light types do not appear to significantly affect nesting densities (Low Pressure Sodium
(LPS) and filtered High Pressure Sodium (HPS), which excludes wavelengths below 540
nm), so not all lighting will cause significant effects. However, brightness can be a factor
with lights that may induce smaller effects due to wavelengths. The extent of lighting, and
the context with respect to existing lighting, needs further assessment. However, on a
precautionary basis, moderate impacts may occur.

6.4 Additional mitigation for potentially significant impacts

As outlined in Section 6.2, moderate impacts may occur following the application of
avoidance mitigation that is embedded within project design. This section provides
additional mitigationmeasures that may be applied at each step of the hierarchy to address
these impacts. Where there is a requirement to use survey information, this must be
available prior to the application of mitigation measures and commencement of
construction. This may include a detailed review of existing information and additional
survey where gaps are present to inform the implementation of avoidance.
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at
io
n
an
d
m
on
it
or
in
g
ap
pr
oa
ch
.

R
ed
is
tr
ib
ut
io
n
an
d

de
po
si
ti
on

of
di
st
ur
be
d

se
di
m
en
ts

D
ep
os
it
io
n
of
su
sp
en
de
d

se
di
m
en
ts
on

to
th
e
se
ab
ed

fo
llo
w
in
g
th
ei
r
di
st
ur
ba
nc
e

du
ri
ng

co
ns
tr
uc
tio
n
fr
om

pi
le

in
st
al
la
ti
on
,a
nd

ve
ss
el
an
d

eq
ui
pm

en
tu
se

A
vo
id

Th
e
di
st
an
ce
of
H
D
D
sh
ou
ld
ex
te
nd

of
fs
ho
re
as
fa
r
as
is
te
ch
ni
ca
lly

fe
as
ib
le

to
av
oi
d
th
e
ne
ed

fo
r
ca
bl
e
bu
ri
al
th
ro
ug
h
pl
ou
gh
in
g
or
je
tt
in
g
in
ar
ea
s

w
he
re
se
ag
ra
ss
ha
bi
ta
ts
ar
e
pr
es
en
t.

M
in
im
is
e

Th
e
be
st
av
ai
la
bl
e
te
ch
ni
qu
es
an
d
eq
ui
pm

en
ts
ho
ul
d
be

us
ed

to
m
in
im
is
e

th
e
ar
ea
of
di
st
ur
ba
nc
e
to
lim

it
th
e
po
te
nt
ia
lf
or
se
di
m
en
td
is
tu
rb
an
ce
.

M
on
it
or
in
g
sh
ou
ld
be

un
de
rt
ak
en

po
st
-s
ur
ve
y
to
m
on
ito
r
th
e
he
al
th
of

ha
bi
ta
ts
an
d
sp
ec
ie
s
in
th
e
af
fe
ct
ed

ar
ea
s.

A
s
al
re
ad
y
st
at
ed
,i
ti
s
po
ss
ib
le
to
tim

e
w
or
ks
to
be

un
de
rt
ak
en

w
he
n

se
ag
ra
ss
es
m
ay
be

le
as
ts
en
si
ti
ve
to
ch
an
ge
s
to
he
lp
m
in
im
is
e
an
y
im
pa
ct
s

as
so
ci
at
ed

w
it
h
th
e
w
or
ks
.
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Im
pa
ct
T
yp
e

Im
pa
ct
So
ur
ce

M
it
ig
at
io
n
M
ea
su
re
s

R
es
to
re

If
si
gn
if
ic
an
ts
m
ot
he
ri
ng

ef
fe
ct
s
le
ad

to
si
gn
if
ic
an
tr
es
id
ua
le
ff
ec
ts
,

re
st
or
at
io
n
sh
ou
ld
be

un
de
rt
ak
en
.M

on
it
or
in
g
sh
ou
ld
be

un
de
rt
ak
en

to
co
nf
ir
m
th
e
su
cc
es
s
of
th
e
re
st
or
at
io
n
ap
pr
oa
ch
.A

BA
P
sh
ou
ld
be

pr
od
uc
ed

to
pr
ov
id
e
de
ta
ils

on
th
e
re
st
or
at
io
n
an
d
m
on
it
or
in
g
ap
pr
oa
ch
.

R
ee
f

Ph
ys
ic
al
lo
ss
an
d

di
st
ur
ba
nc
e
of

m
ar
in
e
ha
bi
ta
ts

Te
m
po
ra
ry
an
d
pe
rm

an
en
t

di
st
ur
ba
nc
e
an
d
lo
ss
of

ha
bi
ta
ts
an
d
sp
ec
ie
s
fr
om

co
ns
tr
uc
ti
on

an
d
op
er
at
io
na
l

ac
ti
vi
ti
es

A
vo
id

U
se
su
rv
ey
in
fo
rm

at
io
n
to
av
oi
d
th
e
di
st
ur
ba
nc
e
of
al
ld
ee
p-
se
a
co
ra
la
nd

sp
on
ge
co
m
m
un
iti
es
as
a
pr
io
ri
ty
.T
hi
s
m
ea
su
re
sh
ou
ld
be

ro
bu
st
ly

im
pl
em

en
te
d
to
en
su
re
th
er
e
ar
e
no

im
pa
ct
s
on

th
es
e
fe
at
ur
es
.

A
ls
o,
us
in
g
su
rv
ey
in
fo
rm

at
io
n,
av
oi
d
bi
og
en
ic
re
ef
s
co
m
pr
is
ed

of
Cl
ad
oc
or
a

ca
es
pi
to
sa
an
d
co
ra
lli
ne

al
ga
lf
or
m
at
io
ns

w
he
re
ve
r
po
ss
ib
le
al
on
g
th
e
ca
bl
e

ro
ut
e.
Th
is
is
es
pe
ci
al
ly
im
po
rt
an
tf
or
co
m
m
un
it
ie
s
th
at
ha
ve
lo
w

re
st
or
at
io
n
fe
as
ib
ili
ty
(e
.g
.,
m
ae
rl
be
ds
).

M
on
it
or
in
g
sh
ou
ld
be

co
m
pl
et
ed

po
st
w
or
ks
in
ar
ea
s
w
he
re
cr
it
ic
al
ha
bi
ta
t

fo
rm

in
g
re
ef
s
ar
e
pr
es
en
tt
o
co
nf
ir
m
th
at
av
oi
da
nc
e
ha
s
be
en

ac
hi
ev
ed
.

M
in
im
is
e

If
fu
ll
av
oi
da
nc
e
of
Cl
ad
oc
or
a
ca
es
pi
to
sa
re
ef
an
d
co
ra
lli
ne

al
ga
lf
or
m
at
io
ns

is
no
tp
os
si
bl
e,
an
y
di
st
ur
ba
nc
e
of
su
ch

ar
ea
s
m
in
im
is
ed

as
fa
r
as
po
ss
ib
le

th
ro
ug
h
ap
pr
op
ri
at
e
lo
ca
lis
ed

ro
ut
in
g.
A
s
pa
rt
of
su
ch

an
ap
pr
oa
ch
,t
he

be
st

av
ai
la
bl
e
te
ch
ni
qu
es
an
d
eq
ui
pm

en
ts
ho
ul
d
be

us
ed

to
m
in
im
is
e
th
e
w
id
th

of
bo
th
th
e
tr
en
ch

an
d
th
e
ne
ig
hb
ou
ri
ng

ar
ea
po
te
nt
ia
lly

im
pa
ct
ed

by
th
e

fo
ot
pr
in
to
ft
he

m
ac
hi
ne
ry
us
ed

fo
r
th
e
bu
ry
in
g.

Th
e
ex
te
nt
of
ad
di
ti
on
al
ca
bl
e
pr
ot
ec
ti
on

on
re
ef
ar
ea
s
th
at
co
m
pr
is
e
cr
iti
ca
l

ha
bi
ta
ts
ho
ul
d
be

lim
ite
d
w
he
re
ve
r
po
ss
ib
le
.
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Im
pa
ct
T
yp
e

Im
pa
ct
So
ur
ce

M
it
ig
at
io
n
M
ea
su
re
s

R
es
to
re

If
an
y
re
si
du
al
ef
fe
ct
s
on

Cl
ad
oc
or
a
ca
es
pi
to
sa
re
ef
an
d
co
ra
lli
ne

al
ga
l

fo
rm

at
io
ns
re
m
ai
n
af
te
r
th
e
ad
op
ti
on

of
th
e
pr
ec
ed
in
g
m
ea
su
re
s,

re
st
or
at
io
n
co
ul
d
be

un
de
rt
ak
en

to
en
su
re
th
at
th
e
in
te
gr
it
y
of
re
ef
sy
st
em

s
is
no
ta
ff
ec
te
d
in
th
e
lo
ng

te
rm

.H
ow

ev
er
,t
he

fe
as
ib
ili
ty
of
re
st
or
at
io
n

sh
ou
ld
be

as
se
ss
ed

al
on
g
w
it
h
th
e
ti
m
ef
ra
m
es
fo
r
re
co
ve
ry
.I
n
ge
ne
ra
l,
su
ch

ha
bi
ta
ts
ca
n
ta
ke

a
lo
ng

ti
m
e
to
re
co
ve
r
an
d
m
ay
ha
ve
re
la
ti
ve
ly
lo
w

re
st
or
at
io
n
fe
as
ib
ili
ty
.I
fr
es
to
ra
ti
on

is
fe
as
ib
le
,b
as
el
in
e
su
rv
ey
s
sh
ou
ld
be

un
de
rt
ak
en

pr
io
r
to
w
or
ks
to
qu
an
ti
fy
th
e
ar
ea
af
fe
ct
ed
;a
nd

m
on
it
or
in
g

sh
ou
ld
be

un
de
rt
ak
en

to
de
fi
ne

th
e
su
cc
es
s
of
re
st
or
at
io
n
m
ea
su
re
s.
A
BA

P
sh
ou
ld
be

pr
od
uc
ed

to
pr
ov
id
e
de
ta
ils

on
th
e
re
st
or
at
io
n
ap
pr
oa
ch
.

O
ff
se
t

Fu
ll
re
st
or
at
io
n
is
un
lik
el
y
to
be

fe
as
ib
le
w
he
re
di
st
ur
ba
nc
e
to
bi
og
en
ic

re
ef
s
oc
cu
r.
Th
er
ef
or
e,
lik
e-
fo
r-
lik
e
re
st
or
at
io
n
of
fs
et
s
w
ill
be

re
qu
ir
ed
.

Su
ch

of
fs
et
s
sh
ou
ld
se
ek

to
de
liv
er
N
G
s.
Th
e
ap
pr
oa
ch

to
of
fs
et
s
sh
ou
ld
be

de
ta
ile
d
in
a
BA

P
an
d
of
fs
et
st
ra
te
gy
.

R
ed
is
tr
ib
ut
io
n
an
d

de
po
si
ti
on

of
di
st
ur
be
d

se
di
m
en
ts

D
ep
os
it
io
n
of
su
sp
en
de
d

se
di
m
en
ts
on

to
th
e
se
ab
ed

fo
llo
w
in
g
th
ei
r
di
st
ur
ba
nc
e

du
ri
ng

co
ns
tr
uc
tio
n
fr
om

pi
le

in
st
al
la
ti
on
,a
nd

ve
ss
el
an
d

eq
ui
pm

en
tu
se

A
vo
id

U
se
su
rv
ey
in
fo
rm

at
io
n
to
av
oi
d
ca
bl
e
in
st
al
la
ti
on

w
or
ks
in
so
ft
se
di
m
en
ts

in
pr
ox
im
ity

to
de
ep
-s
ea
co
ra
la
nd

sp
on
ge
co
m
m
un
iti
es
.T
he

w
or
ks
sh
ou
ld

en
su
re
no

sm
ot
he
ri
ng

of
th
es
e
ha
bi
ta
ts
.A
n
ap
pr
op
ri
at
e
ex
cl
us
io
n
ar
ea

sh
ou
ld
be

de
fi
ne
d
th
ro
ug
h
de
ta
ile
d
as
se
ss
m
en
to
fs
et
tl
in
g
ar
ea
s.

A
ls
o,
us
in
g
su
rv
ey
in
fo
rm

at
io
n,
bi
og
en
ic
re
ef
s
co
m
pr
is
ed

of
Cl
ad
oc
or
a

ca
es
pi
to
sa
an
d
co
ra
lli
ne

al
ga
lf
or
m
at
io
ns

sh
ou
ld
be

av
oi
de
d
w
he
re
ve
r

po
ss
ib
le
al
on
g
th
e
ca
bl
e
ro
ut
e.
Th
is
is
es
pe
ci
al
ly
im
po
rt
an
tf
or
co
m
m
un
iti
es

th
at
ha
ve
lo
w
le
ve
ls
of
re
co
ve
ry
(e
.g
.,
m
ae
rl
be
ds
).
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Im
pa
ct
T
yp
e

Im
pa
ct
So
ur
ce

M
it
ig
at
io
n
M
ea
su
re
s

M
in
im
is
e

Th
e
be
st
av
ai
la
bl
e
te
ch
ni
qu
es
an
d
eq
ui
pm

en
ts
ho
ul
d
be

us
ed

to
m
in
im
is
e

th
e
ar
ea
of
di
st
ur
ba
nc
e
to
lim

it
th
e
po
te
nt
ia
lf
or
se
di
m
en
td
is
tu
rb
an
ce
.

M
on
it
or
in
g
sh
ou
ld
be

un
de
rt
ak
en

po
st
-s
ur
ve
y
to
en
su
re
th
at
re
ef
s

co
m
pr
is
ed

of
cr
iti
ca
lh
ab
it
at
ha
ve
no
tb
ee
n
sm

ot
he
re
d.

R
es
to
re

If
si
gn
if
ic
an
ts
m
ot
he
ri
ng

ef
fe
ct
s
le
ad

to
si
gn
if
ic
an
tr
es
id
ua
le
ff
ec
ts
on

Cl
ad
oc
or
a
ca
es
pi
to
sa
re
ef
an
d
co
ra
lli
ne

al
ga
lf
or
m
at
io
ns
,t
he

fe
as
ib
ili
ty
of

re
st
or
at
io
n
sh
ou
ld
be

as
se
ss
ed
,a
lo
ng

w
it
h
th
e
ti
m
ef
ra
m
es
fo
r
re
co
ve
ry
.I
f

re
st
or
at
io
n
is
fe
as
ib
le
,b
as
el
in
e
su
rv
ey
s
sh
ou
ld
be

un
de
rt
ak
en

pr
io
r
to

w
or
ks
to
qu
an
ti
fy
th
e
ar
ea
s
af
fe
ct
ed

an
d
m
on
it
or
in
g
sh
ou
ld
be

un
de
rt
ak
en

to
de
fi
ne

th
e
su
cc
es
s
of
re
st
or
at
io
n
m
ea
su
re
s.
A
BA

P
sh
ou
ld
be

pr
od
uc
ed

to
pr
ov
id
e
de
ta
ils
on

th
e
re
st
or
at
io
n
ap
pr
oa
ch
.

O
ff
se
t

If
re
st
or
at
io
n
is
no
tf
ea
si
bl
e,
lik
e-
fo
r-
lik
e
re
st
or
at
io
n
of
fs
et
s
w
ill
be

re
qu
ir
ed
.S
uc
h
of
fs
et
s
sh
ou
ld
se
ek

to
de
liv
er
N
G
s.
Th
e
ap
pr
oa
ch

to
of
fs
et
s

sh
ou
ld
be

de
ta
ile
d
in
a
BA

P
an
d
of
fs
et
st
ra
te
gy
.

H
al
io
ti
s
st
om

at
ia
ef
or
m
is

Ph
ys
ic
al
lo
ss
an
d

di
st
ur
ba
nc
e
of

m
ar
in
e
ha
bi
ta
ts

Te
m
po
ra
ry
an
d
pe
rm

an
en
t

di
st
ur
ba
nc
e
an
d
lo
ss
of

ha
bi
ta
ts
an
d
sp
ec
ie
s
fr
om

co
ns
tr
uc
ti
on

an
d
op
er
at
io
na
l

ac
ti
vi
ti
es

A
vo
id

Th
e
di
st
an
ce
of
H
D
D
sh
ou
ld
ex
te
nd

of
fs
ho
re
as
fa
r
as
is
te
ch
ni
ca
lly

fe
as
ib
le

to
ai
d
th
e
av
oi
da
nc
e
of
im
pa
ct
s
on

ar
ea
s
w
he
re
th
is
sp
ec
ie
s
m
ay
be

pr
es
en
t.

If
it
is
no
tp
os
si
bl
e
to
ex
te
nd

H
D
D
to
av
oi
d
ar
ea
s
w
he
re
th
is
sp
ec
ie
s
is

lo
ca
te
d,
su
rv
ey
in
fo
rm

at
io
n
sh
ou
ld
be

us
ed

to
tr
y
to
av
oi
d
fo
ot
pr
in
ti
m
pa
ct
s

as
so
ci
at
ed

w
it
h
ca
bl
e
bu
ri
al
an
d
an
ch
or
in
g
w
he
re
ve
r
po
ss
ib
le
.

M
on
it
or
in
g
sh
ou
ld
be

co
m
pl
et
ed

po
st
w
or
ks
in
ar
ea
s
to
co
nf
ir
m
th
at

av
oi
da
nc
e
ha
s
be
en

ac
hi
ev
ed
.
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Im
pa
ct
T
yp
e

Im
pa
ct
So
ur
ce

M
it
ig
at
io
n
M
ea
su
re
s

M
in
im
is
e

Th
e
be
st
av
ai
la
bl
e
te
ch
ni
qu
es
an
d
eq
ui
pm

en
ts
ho
ul
d
be

us
ed

to
m
in
im
is
e

th
e
w
id
th
of
bo
th
th
e
tr
en
ch

an
d
th
e
ne
ig
hb
ou
ri
ng

ar
ea
po
te
nt
ia
lly

im
pa
ct
ed

by
th
e
fo
ot
pr
in
to
ft
he

m
ac
hi
ne
ry
us
ed

fo
r
th
e
bu
ry
in
g.
A
nc
ho
ri
ng

ar
ea
s

ou
ts
id
e
of
ar
ea
s
w
he
re
th
is
sp
ec
ie
s
is
pr
es
en
ts
ho
ul
d
al
so
be

id
en
ti
fi
ed
.

R
es
to
re

If
an
y
re
si
du
al
ef
fe
ct
s
on

re
m
ai
n
af
te
r
th
e
ad
op
tio
n
of
th
e
pr
ec
ed
in
g

m
ea
su
re
s,
re
st
or
at
io
n
co
ul
d
be

un
de
rt
ak
en

to
su
pp
or
tt
he

re
co
lo
ni
sa
ti
on

of
ar
ea
s
af
fe
ct
ed
.A

BA
P
sh
ou
ld
be

pr
od
uc
ed

to
pr
ov
id
e
de
ta
ils

on
th
e

re
st
or
at
io
n
an
d
m
on
it
or
in
g
ap
pr
oa
ch
.

G
re
en

or
m
er
(H
al
io
ti
s
tu
be
rc
ul
at
a)

 

Ph
ys
ic
al
lo
ss
an
d

di
st
ur
ba
nc
e
of

m
ar
in
e
ha
bi
ta
ts

Te
m
po
ra
ry
an
d
pe
rm

an
en
t

di
st
ur
ba
nc
e
an
d
lo
ss
of

ha
bi
ta
ts
an
d
sp
ec
ie
s
fr
om

co
ns
tr
uc
ti
on

an
d
op
er
at
io
na
l

ac
ti
vi
ti
es

A
vo
id

Th
e
di
st
an
ce
of
H
D
D
sh
ou
ld
ex
te
nd

of
fs
ho
re
as
fa
r
as
is
te
ch
ni
ca
lly

fe
as
ib
le

to
ai
d
th
e
av
oi
da
nc
e
of
im
pa
ct
s
on

ar
ea
s
w
he
re
th
is
sp
ec
ie
s
m
ay
be

pr
es
en
t.

If
it
is
no
tp
os
si
bl
e
to
ex
te
nd

H
D
D
to
av
oi
d
ar
ea
s
w
he
re
th
is
sp
ec
ie
s
is

lo
ca
te
d,
su
rv
ey
in
fo
rm

at
io
n
sh
ou
ld
be

us
ed

to
tr
y
to
av
oi
d
fo
ot
pr
in
ti
m
pa
ct
s

as
so
ci
at
ed

w
it
h
ca
bl
e
bu
ri
al
an
d
an
ch
or
in
g
w
he
re
ve
r
po
ss
ib
le
.

M
on
it
or
in
g
sh
ou
ld
be

co
m
pl
et
ed

po
st
w
or
ks
in
ar
ea
s
to
co
nf
ir
m
th
at

av
oi
da
nc
e
ha
s
be
en

ac
hi
ev
ed
.

M
in
im
is
e

If
fu
ll
av
oi
da
nc
e
is
no
tp
os
si
bl
e,
an
y
di
st
ur
ba
nc
e
of
su
ch

ar
ea
s
m
in
im
is
ed

as
fa
r
as
po
ss
ib
le
th
ro
ug
h
ap
pr
op
ri
at
e
lo
ca
lis
ed

ro
ut
in
g.
A
s
pa
rt
of
su
ch

an
ap
pr
oa
ch
,t
he

be
st
av
ai
la
bl
e
te
ch
ni
qu
es
an
d
eq
ui
pm

en
ts
ho
ul
d
be

us
ed

to
m
in
im
is
e
th
e
w
id
th
of
bo
th
th
e
tr
en
ch

an
d
th
e
ne
ig
hb
ou
ri
ng

ar
ea

po
te
nt
ia
lly

im
pa
ct
ed

by
th
e
fo
ot
pr
in
to
ft
he

m
ac
hi
ne
ry
us
ed

fo
r
th
e
bu
ry
in
g.
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Im
pa
ct
T
yp
e

Im
pa
ct
So
ur
ce

M
it
ig
at
io
n
M
ea
su
re
s
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6.5 Impacts on legally protected and internationally recognised areas of
biodiversity value

The physical footprint of the project lies within two SACs and is immediately adjacent to a
national reserve on the southern coast of Sicily at the Marinella cable landfall as shown in
Table 5. Assessments have been completed for these sites, which have been used to inform
the content of Table 5 (Terna Rete Italia, 2023)

Table 5: Legally protected areas within and adjacent to the Marinella cable landfall

Site name Summary of key features

Fondali di Capo San Marco –
Sciacca SAC

This marine site is designated for the presence of Posidonia
beds, reefs and sandbanks which are slightly covered by sea
water all the time. Activities will be undertaken within this
SAC boundary. Impacts on Posidonia beds, which are a key
feature in this SAC, have been avoided as discussed in
Section 6.2.1.1 above. Another feature of interest is sand
banks slightly covered by sea water all the time. Terna Rete
Italia (2023) carried out an assessment of the potential
presence of this habitat, including variations. They
concluded that beyond a depth of 20 m, habitats that may be
present are not very representative of this priority habitat.
On this basis, impacts should be avoided. Another priority
habitat in this SAC is reefs. Terna Rete Italia (2023) reported
that where this habitat exists the use of HDD will avoid
impacts. However, in line with Section 6.4, it is
recommended that is confirmed prior to the application of
mitigation measures and commencement of construction
using survey information – either existing or additionally
acquired.

Two species are identified being bottlenose dolphins and
loggerhead turtles. The adoption ofmitigation should ensure
that there are no impacts that will compromise the integrity
of these species.

Sistema dunale Capo
Granitola, Porto Palo e Foce
del Belice SAC

The site includes a range of Annex 1 coastal habitats.
However, the use of HDD will ensure that no works are
carried out within the boundaries of the SAC. The minimum
distance between distance between the boundary of works
and the site is 45 m.

The site also supports range of coastal bird species, as well
as loggerhead turtles and the Sicilian pond turtle. Overall, 17
species are identifiedwithin this SAC. Connectivity ofmobile
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Site name Summary of key features

species outside of the SAC with areas of construction cannot
be discounted. However, the nature of impacts and adoption
of mitigation should ensure that there are no impacts that
will compromise the conservation status of these sites.

Riserva naturale Foce del
Fiume Belice e dune
limitrofe

The minimum distance of any project works is
approximately 90 m of this national reserve. The project is
therefore not located in this site. Connectivity of mobile
species outside of the reserve with areas of construction
cannot be discounted. However, the nature of impacts and
adoption of mitigation should ensure that there are no
impacts that will compromise the conservation status of
these sites.

Although a Ramsar site is present in the coastal EAAA in Tunisia, the project lies
approximately 5 km northeast this area. Of note, the site is located 20 km northeast of the
two lagoon areas to the south of the Ramsar site that have been identified as IBAs (Korba
and Maâmoura et Tazarka) for their migratory bird interest. The Ramsar site is comprised
of coastal lagoons along the coast that are isolated by dunes and beaches. Most of the key
features in the site comprise sabkha that periodically fill with rainwater; and the extent of
standing water likely varies across the site. Although outside of the Ramsar site, an area of
sabkha lies approximately 200 m from the cable landfall, which could provide some
connectivity with broader coastal lagoon areas. However, this area will not be impacted by
the works. Therefore, it is unlikely that the Project will have any impact on the Ramsar site
will occur.

6.6 No net loss and net gains

For some impacts NNL will be achieved without any mitigation that is additional to what is
embedded in the project design. For most features, no significant residual impacts will
occur following the application of avoidance, minimisation and restoration. However,
cable laying may lead to impacts on biogenic reefs comprised of Cladocora caespitosa and
coralline algal formations. The feasibility of restoration for these features may be low, and
therefore, some limited offsets may be required. Whilst further assessment and
monitoring is required to quantify losses to inform the development of offsets, the Project
should produce a BAP to set out a precautionary approach for their delivery. If offsets are
to be implemented, then approaches should be reported in an offset strategy and a
Biodiversity Offset Management Plan (BOMP) following the recommendations provided
below.

With respect to PBF NNL will be achieved due to the nature of impacts or through
application of themitigation hierarchy. NG is required for critical habitat. Where an offset
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approach may be needed, this should ensure a NG outcome. For other critical habitat, NG
can be achieved using ACAs.

6.6.1 Guidance for offsets

6.6.1.1 Good practice offset principles

Offset approaches should be informed by good practice principles. Key principles for
offsets have been expressed in various ways (IUCN, 2014; BBOP 2012b; New Zealand
Government, 2014; World Bank Group, 2016). BBOP (2012b) provided 10 good practice
principles that are often applied for biodiversity offsets, and these can be used by the
Project as a primary guide.

6.6.1.2 Applying the principle of adaptive management

Offset approaches should reflect the principle of adaptive management when
implementing the proposed biodiversity offsets. This means that approaches should be
responsive to changing conditions and the results of monitoring that is implemented to
support the offsets. This includes, as appropriate, any update to the BOMP over time.

6.6.1.3 Steps for offset scoping and implementation

Figure 9 provides as generalised summary of the steps for delivering biodiversity offsets.
The evaluation of offset design and subsequent implementation should ensure that the
good practice principles are robustly applied.

Figure 9: Summary of the general steps and outputs in biodiversity offset design
(Source: CSBI, 2015)
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6.6.1.4 Evaluate residual losses and gains

There is a requirement for additional assessments to be completed to quantify losses after
the implementation avoidance, minimisation, and restorationmeasures. This information
is not detailed in the ESIA and is beyond the scope of this report. Methods and metrics will
also need to be identified to help balance the losses and gains to inform the offset design.

6.6.1.5 Offset scoping and design

A scoping process will be required to identify areas where offsets may be delivered. The
identification of offset sites should be supported by robust scientific evaluation and seek
to achieve maximum gains locally and within the seascape. This approach may define
various options for offset delivery, which may be prioritised taking account of
opportunities and constraints. The screening should consider theoretical, technical, and
socio-political feasibility. The scoping process should consider including ownership and
the need for legal arrangements to be established, and the cost to set up and manage the
offsets and what approaches can be taken to ensure that the offset can be sustained in
perpetuity (or as long as it is required to run). Priority offsets can be evaluated and
consulted upon to identify the optimum offset approach.

If no offset options are feasible or residual impacts remain unacceptable then an iterative
process should be undertaken to review the application of earlier mitigation steps.

The output of the scoping phase should be the development of an offset strategy that
includes the rationale for offset selection and sets out a general approach for offset
implementation. It is recommended that the development of an offset strategy follow a
systematic step-wide approach that considers: i) the state of the environment, ii)pressures
on biodiversity values, and iii) what responses should be undertaken to deliver net gains.
Bluedot Associates have developed a guidance framework to support such an approach for
marine biodiversity, which may be used as a reference guide (see information available at
this link).

The BOMP should also be produced once the strategy has been formed to include
information on its technical design, social engagement and participation, governance and
management approaches and financial design.

6.6.1.6 Offset implementation

Once a BOMP has been developed, this should be implemented. Appropriate monitoring
and evaluation will be required across the timeframe for the offset that embeds the
principle of adaptive management (including the selection of thresholds for when
corrective actions are needed).

6.6.1.7 Options for the design of offsets

Offsets should be delivered outside the Area of Influence of project activities within the
EAAA. There are two main types of biodiversity offsets as follows:
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• Restoration offsets: These comprise actions that are designed to remediate past
damage to biodiversity due to factors unrelated to the development project in
question by making positive conservation management interventions. Measures
may involve the removal of pressures that lead to degradation, active restoration,
and passive restoration.

• Protection or averted loss offsets: These comprise interventions which prevent
future risks of harm to biodiversity from occurring due to factors unrelated to the
development project in question. The offset action aims to avert the loss that is
otherwise projected to occur. For averted loss offsets to provide additional
biodiversity gain, it must be demonstrated that ongoing or impending threats are
imminent and will have significant adverse impacts on biodiversity.

For the Project, it is recommended that a like-for-like restoration offset approach is
implemented. Based on the review of impacts and mitigation, this means that offsets
should be focused upon restoring degraded biogenic reefs comprised of Cladocora
caespitosa and coralline algal formations, as appropriate.

Potential offset options within the EAAA include:

• Actively introducing new stocks into a degraded area.
• Manipulating or enhancing the physical, chemical, or biological characteristics of

a degraded site to improve natural habitat functions.
• Manipulating or enhancing the physical, chemical, or biological characteristics of

a site to develop a habitat that did not previously exist.
• Removal or reduction of pressures on ecosystem structure, composition, and

functions to lead to direct restoration outcomes.

The offset approach should demonstrate clear and measurable outcomes using
appropriate indicators. It is anticipated that the removal of pressures would lead to most
successful outcomes given the low feasibility for proactive restoration of some reef
elements. However, the capacity for the Project to exert influence over such pressures
needs to be assessed to understand if such an approach is feasible.

6.6.1.8 Stakeholder engagement and collaboration

To ease the implementation of offsets, it is recommended that collaborative approaches
are taken forward, and that robust local stakeholder engagement is delivered. Stakeholder
consultation and collaborative approaches should seek to:

• Gain expert input into the design of offset approaches.
• Consult on offset approaches with local communities and seek for local community

involvement in implementation.
• Outline key findings to inform the establishment of effective offset implementation

strategies.
• Identify opportunities that can be supported to limit the need for additional

programmes to be developed.
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• Identify frameworks for new programmes that can build upon work already
completed in the EAAA.

• Understand the potential to use financing mechanisms to support offset
implementation and help deliver long term sustainable financing models.

Offset strategies could seek to align and build upon existing programmes that are being
delivered in the EAAA. This may involve the provision of support for existing programmes
where they are being implemented or to scale approaches into new areas. It should be
noted that the funding of existing programmes alone is not considered to be an adequate
approach and that any offset strategy should seek to demonstrate measurable additionality
over and above what has been achieved by existing programmes.

6.6.2 Additional Conservation Actions

As discussed in Section 3, several features comprise critical habitat in the EAAA. ACAs will
be required to deliver NGs for all critical habitat that has been identified. These should be
delivered to achieve on-the-ground NG outcomes but do not need to be quantified in the
same way as offsets. It is recommended that approaches to ACAs be reported in a BAP.

Again, it is recommended that a systematic state-pressure-response approach is adopted to
define the best approach for framing the identification of options to deliver net gains. This
should include the identification of ecosystem-based options that provide direct benefits
to habitats within the EAAA with associated benefits for critical habitat species. In some
instances, species-specific actions can be implemented. The CHA (Bluedot Associates,
2023) has provided information on priority conservation areas that have been defined in
the EAAA, including SACs, Special Protection Areas (SPAs), Ramsar site, Important Shark
and Ray Areas (ISRAs), Biologically Significant Marine Areas (EBSAs) and the Important
Marine Mammal Areas (IMMAs). These priority conservation areas enclose all critical
habitat features, and therefore, may provide a spatial focus for delivering ACAs.
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7 Conclusions

The review has concluded that most impacts will be of negligible or minor significance in
relation to ecosystem integrity. No major impacts on the integrity of critical habitat and
PBF are anticipated. However, some potential moderate impacts may occur following the
application of mitigation that is embedded in project design. The application of additional
mitigationmeasures ensures that no significant residual effects will occur. Therefore, NNL
will be achieved for PBF, and recommendations have been provided for delivering NGs
through limited offset approaches where applicable or ACAs.
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