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Abbreviations

Abbreviation Description

AIS Automated Identification System

ALT1 Alternative Routing 1

ALTla Alternative Routing 1a (proposed)

ALT1b Alternative Routing 1b

ALT2 Alternative Routing 2

ALT3 Alternative Routing 3

ALT4 Alternative Routing 4

ALTS Alternative Routing 5

ALT6 Alternative Routing 6

ALT7 Alternative Routing 7

AuTH Avristotle University of Thessaloniki

(S:gt|g/lr<)s (CSor Compressor and Metering Station

DESFA Hellenic Gas Transmission System Operator S.A.

DEPA Public Gas Cooperation S.A.

DMS Detailed Marine Survey

ESIA Environmental and Social Impact Assessment

EPC Engineering, Procurement and Construction Contractor
Environmental Research Laboratory, EREL of Demokritos

EREL .
National Research Center

ESMMP Environmental and Social Monitoring and Management Plan

ESYE National Statistical Service of Greece

ETA Environmental Terms Approval

FEED Front End Engineering Design

GTP General Town Plan

HCMR Hellenic Centre of Marine Research

HGG Hellenic Government Gazette

HMGS Hellenic Military Geographical Service

HAZID Hazard Identification and Qualitative Risk Assessment

HAZOP Hazard and Operability Study

IGME Institute of Geology and Mineral Exploration

IBA Important Bird Area

ICSS Integrated Control and Safety System

IGI Interconnector Greece - ltaly

IMO International Maritime Organization

ITG Interconnector Greece - Turkey

KP Kilometric Position

JMD Joint Ministerial Decision

LF Land Fall

MS Meteorological Station

MD Ministerial Decision

MEECC Ministry of Environment, Energy and Climate Change

OTA L;)C;B.l Governance Organizations (Municipalities, Communities,
etc.

OTE Hellenic Telecommunication Organization

PD Presidential Decree

PEIA Preliminary Environmental Impact Assessment

PPC Public Power Corporation

Greek
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PESIA Preliminary Environmental and Social Impact Assessment
RMS Reconnaissance Marine Survey
ROV Remote Operated Vehicle
SAC Special Area of Conservation
SCADA Supervisory Control And Data Acquisition
SPA Special Protection Area
Uxo Unexploded Ordnance
WIT Wind Turbines
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0 Executive Summary

The Greek Part of the Offshore Natural Gas Pipeline is part of the Greece — lItaly
High Pressure Natural Gas Pipeline that will supply Western Europe with natural gas
from the Caspian Sea area, the Middle East and Eastern Mediterranean. This project
is expected to promote Greece to a key energy player, in the broader region and a
natural gas route between East and West. Additionally, this project ensures future
provision of Epirus with Natural Gas.

According to L.4001/2011, the project is characterized as of Natural Significance. It is
also included on the Regional Plan of Epirus.

The present study covers (i) the Greek offshore part of the Natural Gas Pipeline, of
146km approximately, from the landfall point at the Greek shores of Thesprotia
Prefecture, south of Corfu Island, towards Otranto, Italy, and up to the middle of the
sea crossing between Greece and ltaly; (ii) the Compressor and Metering Stations,
which constitute an indispensable operational element of the above mentioned route
part; and (iii) the onshore Pipeline, from the landfall point to the Compressor and

Metering Stations.

The pipeline will have a 32” diameter and 140bar operation pressure (160bar design
pressure). The project will have initially a transportation capacity of 9BCM with a

potential of future expansion to 12BCM.

Five (5) near shore (coastal) Alternative Offshore Routes were examined from a
technical point of view. These correspond to the relevant onshore parts ending at the
five (5) landfall sites (sites “Stamponi®, “Sofas”, “Stavrolimenas”, “Omprela 1” and
“Omprela 2”). They all meet with the offshore (deep-water) pipeline OS-A that was
gualified during the feasibility study. Alternative offshore routings OS-AA and OS-B
refer to the deepest section of the offshore part and, although technically feasible,
are not preferable. Alternative offshore routing D technically was rejected since it
creates significant navigational and maritime safety issues and on top of that
environmental and permitting (e.g. crossing in short width of numerous international
cables) issues. The proposed OS-A route keeps the required distance from the
wrecks which were discovered during the archaeological survey, therefore no impact

is expected to them.

Regarding the Compression and Metering Facilities, eight (8) locations have been

examined. These are: C/S-M/S 1, which corresponds to the onshore route ALT4;
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C/S-M/S Kalivia, which corresponds to the onshore routes ALT3 and ALT4; C/S-M/S
Florovouni, which corresponds to the onshore routes ALT1la and ALT1b; C/S-M/S
Variko, which corresponds to the onshore routes ALT1, ALT1b, ALT5 and ALT7;
C/S-MIS 2, which corresponds to the onshore routes ALT1, ALT1b, ALT5 and ALT7;
C/S-M/IS Gouri, which corresponds to the onshore routes ALT2 and ALT6; C/S-M/S
3, which corresponds to the onshore routes ALT1, ALT1a, ALT1b and ALT5; C/S-
M/S 4, which corresponds to the onshore routes ALT5, and ALT6.

Nine (9) onshore routings where investigated as alternatives and are illustrated in the
maps of scales 1:50.000, 1:30.000 and 1:5.000 included in the annexes. These are:
ALT1a (Proposed Route), ALT1b, ALT1 (corresponding to EX2 in the PEIA), ALT2
(corresponding to EX2A in the PEIA), ALT3 (corresponding to KX in the PEIA), ALT4
(corresponding to EX1 in the PEIA), ALT5 (corresponding to EX4A in the PEIA),
ALT6 (corresponding to EX4 in the PEIA) and ALT7 (corresponding to EX3 in the
PEIA). Routings ALTla, ALT1b, ALT1, ALT2, ALT5 and ALT6 traverse through
Thesprotia and Preveza Prefectures, while ALT3, ALT4 and ALT7 traverse only
Thesprotia Prefecture. The Propose Route ALT1a has a landfall site in “Omprela 2”

location, which is situated in the shores of Thesprotia Prefecture.

All investigated routings take into consideration the existing and planned land uses,
and under no circumstance do the routings affect any communal or industrial
activities in the area. Additionally, investigated routings have no significant impact on
the regional flora or fauna, do not endanger biodiversity, and are not engaged with
any areas of environmental interest or subject to special environmental protection.
No special crossings with significant water flows, natural or artificial, exist.
Additionally, due to the small depth of the pipeline’s trench, 2m approximately, no
breaking of the underground or surface water flow transfer is expected. Investigated
routings cross the existing transport network at selected locations, so as to ensure

the unobstructed continuation of transportation.

It is noted that the Project had received the Preliminary Environmental Impact
Assessment with the Decision 13021/17.09.10 of the Ministry of Environment, Energy
and Climate Change, for the pipeline route from C/S —M/S Variko till the landfall site
“‘Omprela 2” and the relevant offshore route. Then, as recommended by the Local
Authorities in front of the ‘Committee on Production and Commerce’ of the Greek

Parliament, the broader area of Florovouni was investigated as a new site for the
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onshore facilities. This modification, along with the corresponding modifications of the
pipeline route, received the 200088/08.07.11 Approval of the Complementary PEIA.

The proposed onshore route (Alt 1a), starting from the proposed location of the
Compression and Metering Facilities (C/S-M/S Florovouni) till the landfall point of
Omprela 2, was concluded after meetings and contacts with local community
representatives, in order to consider, as much as possible, their opinion. The
proposed routing of the Natural Gas Pipeline complies with all International Codes of
Design and Construction for safe design and construction for both the onshore and
offshore section. Considering that this route had already received the Preliminary
Environmental Permitting, the (actually completed) Front End Engineering Design, as
well as the Detailed Marine Survey, was focused on it. The proposed routing does
not cross through settlements, is not engaged with any sort of residential land uses,

nor does it affect archaeological sites.

Limited impacts on the natural environment are expected, during construction phase.
Onshore, impacts are caused by the increase of air pollutants along the construction
works, originated by the transport and construction machinery. These air pollutants
will be emitted only during daytime and will present a linear, local, temporary and
reversible development. Moreover, limited, local, fully reversible impacts to the flora
are expected. Offshore, up to the 25m depth contour, approximately 550m from the
shore for ALT1a, mechanical disruption of the seabed shall take place, increasing the
suspended particles of the water column. This impact is temporary and reversible. At
bigger depths, no impacts are expected caused by the pipeline’s placement. Overall,
during construction phase, impacts on marine biodiversity are temporary, reversible

while all the proper mitigation measures will be taken.

During operation, limited air pollutants and noise emission is expected, originating
only from the Compression and Metering Facilities, which will comply with the
existing legislation. Negative impacts on the human and natural environment and
landscape aesthetics are deemed inconsequential. There is no disruption of the
natural habitats. On the contrary, major positive impacts to regional industry, marine
environment, tourism and fishing are assessed through the envisaged mitigation

measures, mainly the following:

o Provision of Epirus with Natural Gas and boosting of Regional economy, and
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o Creation of artificial reef till the depth of 25m, which corresponds to the buried
offshore pipeline length and possibilities of mild tourism forms (recreational
fishing, diving).

The project is of National Significance and presents strategic benefits for Greece.
Considerable development opportunities are created for the Regional, not only local,
community and economy; opportunities related to the future Natural Gas availability
and its usage in sectors of commerce, energy, manufacturing and industry. This has
been provisioned in L.4001/2011.It should be noted that, on the way to a clean
energy future, Natural Gas is the most eco-friendly conventional fuel and the

cheapest one. Finally, the project poses opportunities for touristic development.
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1 PROJECT CHARACTERISTICS

1.1 Name and Type of the Project

The present Environmental and Social Impact Assessment (E.S.I.A.) was prepared to
cover the needs of the project “Greek Offshore part of the Natural Gas Interconnector
Greece — ltaly” with the relevant Onshore Facilities. This study covers the following
major components of the project:

o The offshore section of the pipeline from the landing point', on the Greek
coastline of Thesprotia Regional Entity, passing south of Corfu Island, to the
middle of the sea crossing between Greece and ltaly, east of Otranto, Italy.

o The Compressor and Metering Station (C.S. - M.S.)? of the Project, near the

Greek coast at Thesprotia Regional Entity.

o The onshore section of the pipeline from the C.S. - M.S. to the landfall point,

in Thesprotia Regional Entity.

Project's components are complemented by a small block valve station at
approximately 600m from the Greek landfall site, necessary for the safety of the

natural gas pipeline.

This Project is expected to bring a geopolitical diversification of energy resources,
since it will supply the market of Western Europe with Natural Gas from the Caspian
Region, Middle East and Eastern Mediterranean reserves. Additionally, through the
onshore section, it is intended to provide Epirus Region with natural gas, through
EPA (Natural Gas Cooperation) of Epirus that will be created according to Greek Law
4001/2011.

The particular Project (140bar operating and 160 design pressure), is classified in the
1st subsector of the Category A in the 11th group (Transportation of Energy, Fuels

and Chemicals, s/n 1, Pipelines of national importance or incorporated in European

! Landfall point is the point where the offshore Natural Gas Pipeline approaches the shore.

2 Compressor and Metering Facilities (aka C.S.-M.S. or Station) are the facilities for

measuring the quantities of Natural Gas and for compressing it, in order to pass through the
offshore section.
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of National Networks and their supporting facilities)®., This means that a full E.L.A. is
required by the competent authorities in order to issue the Environmental Terms and
grant permission for construction according to Law 4014/2011 (HGG A’ 209)*.

The project received the 130201/17.09.10 Approval of the P.E.lLA. for Omprela 2-
Variko project's components. After the recommendation of the Local Authorities”
representatives in front of the ‘Committee on Production and Commerce’ of the
Greek Parliament, the area of Florovouni was investigated for new site of the
onshore facilities. This modification, along with the corresponding modifications of the
pipeline route, received the 200088/08.07.11 Approval of the PEIA.

According to Law 4001/2011, ar. 176, the project has been characterized as of
National Importance and Public Interest. In the following table Table 1.1), the relevant
legislation regarding the environmental licensing procedure of the project is

presented.

It should be noted that currently, a reformation of the national environmental licensing
legislation is under way based on the provisions of L. 4014/2011. Not all the acts
provided in L.4014/2011 had been issued by the time of the submission of this study.
Consequently, the use of former decisions, still valid, has been made (Law 1650/86,
Law 3010/2002, MD 11014/7039$104/2003).

Project owner should follow up the legislative restructure and meet the new

requirements, as they are dictated by the new decisions (e.g. web publishing).

Table 1.1 Legislative Framework regarding project's Environmental Licensing.

Relevant Legislation Legal Framework

L. 1650/86
HGG 160A 18/10/86

For the protection of the environment.

L. 3010/2002 Harmonization of L. 1650/1986 with Directives 97/11 E.U. and
HGG 91 A 25/4/2002 96/61/E.U. etc.

® The same classification stands according to the previous applied JMD 15393/02, too.

* The same applies according to the previous applied legislation, i.e. Article 3 of Chapter A of the
JM.D. 11014/703/®104/03 (H.G.G. 332/B’/20.03.03) and the provisions of Law 3010/2002 and Law
1650/1986.
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Relevant Legislation Legal Framework

L.4014/2011 .
Environmental licensing of projects and enterprises, etc
HGG 209A 21/09/2011

L. 4001/2011 For the operation of Energy Market of Electricity and Natural Gas,
Research, Production and transmission lines of Hydrocarbons,
HGG 179 A 22/08/2011 etc.

MD 1985/2012 Classification of public projects and enterprises in categories and

(HGG 21/B/13.01.2012 subcategories according to art.1 of L.4014/2011.
M.D. 11014/703/®104 Procedure of Preliminary Environmental Impact Assessment
(PEIA) and Approval of Environmental Terms (AEPO) according
HGG 332B 20/3/2003 to art.4 of L.1650/1986, as amended by art.1 of L.3010/2002.
M.D. Determination of means of public information and participation

37111/2021/26.9.03 during the procedure of Approval of Environmental Terms (AEPO)
of projects and enterprises according to par 2 of art. 5 of
HGG 391/B/29.9.03 L.1650/86 as amended by par. 2 and 3 of L.3010/02.

JMD 69269/5387/90 Classification of projects and enterprises in categories, contents
HGG 678B 25/10/90 of EIA, determination of content of EIA etc, based on L.1650/86.

1.2 Project Developer

Owner of the understudy project is the “Natural Gas Submarine Interconnector
Greece — ltaly - POSEIDON S.A.” company, in which D.EP.A. S.A (Greek) and
EDISON S.A. (Italian) participate in half.

POSEIDON S.A. headquarters are in 92, Marinou Antipa str, P.C. 141 21, Iraklio,
Attica.

Competent Engineers: Mr. Kostopoulos, G. (Technical Director of POSEIDON S.A)),
Mr. Manolis, D., economist, Mr. Tyroyiannis, C, civil engineer, and Mrs Galiotou, V.,

mechanical engineer.

Telephone: (0030) 210-2701216, 210-2701281

® Up till the submission of the present study, not all the Presidential Decrees, Ministerial and Joint
Ministerial Decisions authorized by L.4014/2011 were issued so as the new law to be fully
implemented.
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Fax: (0030) 210-2750249

The E.S.ILA. of the Greek Offshore Part of the Natural Gas Interconnector Greece —
Italy, from the coasts of Epirus, south of Corfu and towards Otranto has been
assigned to ASPROFOS S.A. technical company, which has also undertaken the
performance of the PEIA and Supplementary PEIA of the project. ASPROFOS S.A.
belongs to the Broader Public Sector.

ASPROFOS S.A offices are located at 284,El. Venizelou Av. 17675 Kallithea, Tel.:
210-9491600, Fax: 210-9491610.

1.3 Study Group

The preparation of this E.I.A. lasted from August 2008 till the December 2011, taking
into account the preparation of the PEIA, since the Owner of the project requested
constant environmental monitoring and supervision of the project. Individual tasks
were assigned and completed by an interdisciplinary study group of ASPROFOS,

consisting of the following members:
1. Spanidis Mark-Philip, Dr. Topographer-Surveyor Engineer
2. Lattas Spyros, Dr Chemical Engineer
3. Protopappa Irene, Dr Geologist - Meteorologist
4. Anastasiou Maria, Oil and Natural Gas Engineer — Technician
5. Koutsoukos Stamatios, Chemical Engineer, M.B.A..

6. Lambrou Anastasia, B.Sc. Civil Engineer, M.Sc. Environmental Protection &

Sustainable Development, M.Sc. Energy Protection & Management.
7. Siambekou Christiana, Environmentalist, M.Sc.
8. Stavrinos Konstantinos, B.Sc. Forester
9. Nikolakopoulou Georgia, B.Sc. Environmentalist — Cartographer

10. Hourmouziadis Dimitris, B.Sc. Forester — Environmentalist, M.Sc.

Environment and Development
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Coordination of the team was performed by Mr. Hourmouziadis Dimitris, B.Sc. in
Forestry and Natural Environment, M.Sc. in Environment and Development.

Project Manager: Spanidis Mark-Philip, Dr. Topographer — Surveyor Engineer.

For the needs of the Environmental Licensing of the project, data have been used
from the ongoing FEED of the Project, whilst the following studies were, also,

prepared:

o Preliminary Environmental Impact Assessment of the Greek Part of the
Offshore Section of the Natural Gas Greece- Italy Interconnector pipeline.

o Supplementary Preliminary Environmental Impact Assessment for the
Alternative Locations and Optimization of the Pipeline Route, after the
recommendation of all local authorities, during the session of the ‘Committee
on Production and Commerce’ of the Greek Parliament, in February 2011
(ASPROFOS).

o “Coastal morphology and marine biodiversity of some sites at the NW coasts
of Greece (lonian Sea) where an onshore natural gas pipe is planned” and
survey related with the disposal of the water of the hydraulic test, both by
Hellenic Center of Marine Research (H.C.M.R.).

o Reconnaissance Marine Survey performed by MMT ab and Detailed Marine

Survey performed by Fugro Ltd (RMS and DMS, respectively)
o Air Dispersion Model performed by DIMOKRITOS National Research Center

It is noted that FEED includes numerous special studies including but not limited to
Geological Studies, Seismic and Tectonic Studies, Noise diffusion model, Stability
studies, Safety Study, etc. The main output of these studies was incorporated in the

present Study.

At the same time, contact with the competent Authorities and Services was made
(Annex K — Contact with Authorities (Volume III)).
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1.4 Scope and needs covered by the Project

The proposed Project includes the construction and operation of an Offshore Natural
Gas Pipeline crossing the North lonian and Adriatic Sea and supplying the market of
Italy and Western Europe with Natural Gas, originated by Caspian Region, the
Middle East and Eastern Mediterranean.

The Project shall have the possibility of a reverse flow (ltaly to Greece), for the
supply of Greece or other neighboring countries, in case of emergency.

The Interconnector Greece- ltaly has been designed in such a way that a future
expansion of the Network in Epirus Region would be feasible, with the prospect of

completing the onshore high pressure system of northern Greece.

Additionally, the social impact of the project should be noted; since the development
of new energy technologies, at the region, shall provide new jobs, while the
expansion of the natural gas network in Epirus, will supply the residents with a
cheaper and cleaner fuel, in relevance to other conventional fossil fuels (carbon,

petrol, etc).

The Interconnector Greece — ltaly Project shall contribute to the integrity,
transparency and coordination of the European gas market, due to the project's
European nature and direct correlation with one main source of Europe for the
natural gas supply. Obviously, the European Commission took that into
consideration, when the Project was included” among the European interest projects

(the highest priority degree recognized by E.U.)

For that reason, in November 2005, an intergovernmental agreement between
Greece and Italy was signed. In July 2007, a trilateral intergovernmental agreement
between Turkey, Greece and lItaly was signed, reasserting the governments’
commitment for a timely realization of the Turkish — Greek Pipeline and the
completion of transport relevant agreements between EDISON and D.EP.A. This
agreement has been ratified by the Greek Parliament (Law 3637/07.02.2008). In
August 2007, a Memorandum of Cooperation between Greece and Azerbaijan was
signed, asserting the interest of both governments for potential agreements on gas
supply of Greece and ltaly through the 1.G.l., which was ratified by the Greek
Parliament with the Law 3638/07.02.2008. In December 2007, a Protocol of

Cooperation between Italy and Azerbaijan was signed, which reasserted the
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governments’ commitment to support Italy gas supply through the [.G.l.. In June
2008, “1.G.l. POSEIDON S.A.” was established, in which D.EP.A. S.A (Greek) and
EDISON S.A. (Italian) participate by 50% each. According to Law 4001/2011, ar. 176,
the project has been characterized as of National Importance and Public Interest.

It is noted that the initial PEIA was qualifying the route Stamponi-Kalivia, with the
Onshore Facilities at Kalivia site. Due to issues raised by the Local Community, the
landfall site Omprela 2 was opted and consequently, the route from Omprela 2 to
Variko site (location of onshore facilities), was finally approved with the
13021/17.09.10 decision of Ministry of Environment, Energy and Climate Change. In
continuance, and following the recommendation of the Local Authorities in front of the
‘Committee on Production and Commerce’ of the Greek Parliament, the broader area
of Florovouni was investigated as a new site for the onshore facilities. This
modification, along with the corresponding modifications of the pipeline route,
received the 200088/08.07.11 Approval of the PEIA. The overall final pipeline’s route
and the location of the Onshore Facilities as presented in this study resulted after
numerous meetings and contacts with the representatives of local authorities, in

order to take into consideration their concerns, as much as possible.
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2 NON TECHNICAL SUMMARY

2.1 Project Reference

The present study covers:

o The Greek Offshore Section of the I.G.l. Project (approximately 146km in
length), which starts from the landfall point in Thesprotia Regional Entity’s
coasts, Greece, passes south of Corfu Island, heading towards Otranto, Italy,
and ends up in the middle of the sea crossing between Greece and ltaly.

o The Onshore Facilities (Compressor and Metering Stations), in Thesprotia
Regional Entity.

o The Onshore section of the pipeline, from the landfall point (in Thesprotia
Regional Entity’s coasts), to the Onshore Facilities (C.S - M.S.), which will be
connected with the Onshore section of the Interconnector Greece — Italy High

Pressure Natural Gas Pipeline.

Project’'s components are complemented by a small block valve station (of
approximately 150m?) at approximately 600m from the Greek landfall site, necessary

for the safety of the natural gas pipeline.
In the present E.S.I.A. the following project’'s components were investigated:

A. The landfall site (LF), for which five (5) landfall points are presented (from North to
South):

o LF Stamponi
o LF Sofas

LF Stavrolimenas

O

o LF Omprela 2
o LF Omprelal

B. The Compressor and Metering Station (onshore facilities), for which four (4) sites

are presented (from North to South). These are the most preferable solutions for
each corresponding pipeline route, out of a number of alternative sites for the

onshore facilities:

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page © 26 of 595 engineering

o CIS-M/S Kalivia

o C/S-M/S Florovouni
o C/S-M/S Variko

o CIS-MIS Gouri

C. The onshore pipeline route. For the pipeline route, nine (9) alternative pipeline

route axes, in total, are presented. These various axes’ alternatives are illustrated in

the following table:

Table 2.1 Pipeline's axis alternatives.

s/n Landfall Site Onshore Facilities Site Code
1 Omprela 2 Variko ALT1
2 Omprela 2 Florovouni ALT1a (qualified)
3 Omprela 2 Florovouni ALT1b
4 Omprela 2 Gouri ALT2
5 Stamponi Kalivia ALT3
6 Sofas Kalivia ALT4
7 Omprela 1 Variko ALTS
8 Omprela 1 Gouri ALT6
9 Stavrolimenas Variko ALT7

The pipeline shall have a 32” diameter and 140bar operating pressure (160bar

design pressure).

Regarding the offshore section of the pipeline, this was concluded after the
performance of a Reconnaissance Marine Search (RMS) by MMT ab and a Detailed

Marine Search (DMS) by Fugro GeoConsulting sa.
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2.2 Routing and Project Location

The offshore routing and the respective onshore routing of the Natural Gas Pipeline
have been selected based on the minimum disturbance and the maximum safety of
the regional population, the ecosystem’s protection, the sea bottom and surface soil
morphology, the length minimization and the reinstatement effectiveness. The above
mentioned criteria are the same with the ones used for all the installed Natural Gas
Pipelines of Greece.

Regarding the Main (Proposed) route, the Offshore Natural Gas Pipeline, starts from
“‘LF Omprela 2” site, of Thesprotia Regional Entity; while the alternative routes start
from “LF Stamponi’, “LF Sofas”, “LF Stavrolimenas” or “Omprela 2" sites (of
Thesprotia Regional Entity), or “Omprela 1” site of Preveza Regional Entity. The
offshore pipeline crosses Corfu Sea, North lonian Sea and South Adriatic Sea and
ends at the middle of the sea crossing between Greece and ltaly, east of Otranto.
Regarding the proposed route of the onshore section “ALT1a”, from the landfall LF
Omprela 2, to the C.S. - M.S. Florovouni, it runs through Thesprotia Regional Entity
for the first ~3km (counting from LF Omprela 2), enters Preveza Regional Entity for
another ~3km, and then re-entering Thesprotia Regional Entity. Regarding
Thesprotia Regional Entity, the Municipality of Igoumenitsa is engaged, whilst for

Preveza Regional Entity, Municipality of Parga.

For both sections, the offshore section (146km approx.) and the onshore section, no
areas subject to a special environmental protection are engaged or any known
archaeological sites are affected. Impacts on the environment, for both inland and
marine biodiversity, are insignificant and temporary, whilst the touristic industry will

not be affected.

The Compressor and Metering Facilities at Florovouni area shall occupy an area of
9hectares, approximately. The block valve station, necessary for the safe operation
of the Natural Gas Pipeline, will occupy an area of 150m? at approximately 600m

upstream of the Greek landfall.

The geographical location of the project is described in chapter 3.
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2.3 Investigated Routing Alternatives

2.3.1 Onshore Routings

From a technical point of view, nine (9) onshore alternative routings where
investigated. One of them was qualified as Proposed. Some of the routings are
essentially variations of a route axis deriving after further investigation and
consultation processes. All routings mentioned above, are constructible and are

detailed in chapter 5.
In short, the nine (9) alternative routings are:

Alternative Routing “ALT1” (“Omprela 2” — “Variko”)

Alternative routing “ALT1” of the onshore section starts from the landfall point
“Omprela 2”, southwest of Perdika municipal community, of Igoumenitsa Municipality,
in Thesprotia Regional Entity. Heading north-east, it runs parallel to the
archaeological site of Dimokastro and, turning east, enters Preveza Regional Entity.
At “Agii Pantes” location, it turns north, at the eastern limit of the established
recreation park, in “Kastro” location, enters Thesprotia Regional Entity, and crosses
the National Road of Parga — Sivota, ending at the onshore facilities, at “Variko”
location.”ALT 1” corresponds to “EX2” of the PEIA.

Alternative Routing “ALT1a” (“Omprela 2” — “Florovouni”)

Alternative routing “ALT1a” of the onshore section starts from the landfall point
“Omprela 2”, southwest of Perdika municipal community, of lgoumenitsa Municipality,
in Thesprotia Regional Entity. Contrary to ALT1, it passes south of the geological
formation of ‘Tris Aderfes’ and heading north-east follows the ALT1 route as far as
Variko location. There, instead of ending at the Onshore Facilities at “Variko”
location, it continues to “Florovouni”’ location where the Onshore Facilities location
was indicated by the local community. The route crosses the National Road of Parga-
Sivota to the east of the corresponding crossing point of ALT1. "ALT 1a” is the route

which was approved through the complementary PEIA.

Alternative Routing “ALT1b” (“Omprela 2” — “Florovouni”)

Alternative routing “ALT1b” of the onshore section starts from the landfall point
“Omprela 2”, southwest of Perdika municipal community, of lgoumenitsa Municipality,

in Thesprotia Regional Entity. Just like ALT1a, it passes south of the geological
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formation of ‘Tris Aderfes’ and heading north-east follows the ALT1 route as far as
Variko location. There, instead of ending at the Onshore Facilities at “Variko” location
it continues to “Florovouni” location where the Onshore Facilities location was

indicated by the local community.

Alternative Routing “ALT2” (“Omprela 2” — “Gouri”)

Alternative routing "ALT2” of the onshore section starts from the landfall point
“‘Omprela 2”, southwest of Perdika. Heading northeast, it runs in parallel to the
archaeological site of Dimokastro and turning east, it enters Preveza Regional Entity.
At “Agii Pantes” location, it turns east, meets “ALT6” and following its route, ends at
the Onshore Facilities at “Gouri” location. This route is a combination of ALT2 and
ALT6. "ALT 2” corresponds to “EX2A” of the PEIAS.

Alternative Routing “ALT3” (“Stamponi” — “Kalivia”)

The alternative routing “ALT3” of the onshore section starts from the landfall point
“Stamponi”, northwest of Perdika, in Thesprotia Regional Entity. Heading north-east,
it crosses the National Road of Parga — Sivota, passes through “Granitsa” hill, and
then turns eastwards. At “Kalivia” location, it enters Municipal Community of Sivota

where the Onshore Facilities are located. "ALT 3” corresponds to “KX” of the PEIA.

Alternative Routing “ALT4” (“Sofas” — “Kalivia”)

Alternative routing “ALT4” of the onshore section starts from the landfall point
“Sofas”, northwest of Perdika, in Thesprotia Regional Entity. Heading north-east, it
crosses the National Road of Parga — Sivota, passes through “Granitsa” hill and, at
“Kalivia” location, enters Municipality of Sivota, where the Onshore Facilities are
located. "ALT 4” corresponds to “EX1” of the PEIA.

Alternative Routing “ALT5” (“Omprela 1” — “Variko”)

Alternative routing “ALT5” of the onshore section starts from the landfall point
“Omprela 17, west of Municipality of Parga, in Preveza Regional Entity. Heading east,
it passes through “Perivlepton” hill, where it turns northeast, through “Agii Pantes”,
where it meets “ALT1” and following its route, ends at “Variko” location, at the
onshore facilities. This route is a combination of ALT6 and ALT2. "ALT 5”
corresponds to “EX4A” of the PEIA.
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Alternative Routing “ALT6” (“Omprela 1” — “Gouri”)

Alternative routing “ALT6” of the onshore section starts from the landfall point
“Omprela 17, west of Municipality of Parga, in Preveza Regional Entity. Heading east,
it passes through “Perivlepton” hill, where it turns northeast, running through “Agii
Pantes” and “Pori” locations, and it crosses the National Road of Parga — Sivota,
ending at the Onshore Facilities at “Gouri” location. "ALT 6” corresponds to “EX4” of
the PEIA.

Alternative Routing “ALT7” (“Stavrolimenas” — “Variko”)

Alternative routing “ALT7” of the onshore section starts from the landfall point
“Stavrolimenas”, southwest of Perdika, in Thesprotia Regional Entity. Heading east, it
crosses the National Road Parga — Sivota and ends at the onshore facilities, at
“Variko” location. "ALT 7” corresponds to “EX3” of the PEIA.

ALT1a alternative has been qualified as the proposed one. In the 130201/17.09.10
approval of the PEIA, the landfall site Omprela 2 had been approved, along with
ALT1 axis’s which runs almost identical to the ALT1a axis. Their main difference lies
on the onshore facilities area, which has been indicated by the local authorities. On
top of that, the ALTla alternative has gone through an additional environmental
prelicensing and has received the 200088/08.07.11 Approval. The modification near
the landfall site was investigated in order to minimize the impacts on the environment

during construction.

Taking into consideration that the components of this route (location of onshore
facilities, landfall point) have obtained the PEIA approval, the FEED and the DMS

focused on them.

2.3.2 Landfall Sites

The investigated onshore alternative routings correspond to five (5) landfall sites. The
one corresponding to the proposed onshore routing is the ‘Omprela 2’ site. This is

one of the most remote sites of Thesprotia Regional Entity.

In short, the five (5) alternative landfalls sites are:

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page © 31 0f 595 engineering

Omprela 2 and Omprela 1

Omprela 2 landfall (OLF-2) is located at the northern part of ‘Omprela’ bay whilst
Omprela 1 (OLF-1) at the southern part. Omprela bay is a rocky beach with strong
presence of boulders and rocks. Sea bottom is sandy with scattered big rocks, mainly
in the shallows; many of these rocks are boulders rolled from land to the sea. In the
shallow waters, no meadows of Posidonia oceanica or Cymodocea nodosa are
evident, probably due to high hydrodynamics near the coast. DMS conducted
revealed that after the depth of 15m some scattered meadows are formed, which
become more dense between 20 and 35m.

Stavrolimenas

Stavrolimenas landfall (SLF) is located at Stavrolimenas bay. This is an enclosed bay
with sandy beach in the middle, surrounded by almost vertical rocks ending at the
sea. Sea bottom is sandy, in the middle of the bay, with angiosperm plants; on each
side, vertical rocks are covered with algae. Marine biodiversity is very rich; two
species of marine angiosperms were found: clusters of Posidonia oceanica and

clusters of Cymodocea nodosa.

Stamponi and Sofas

Stamponi landfall (PLF-2) and Sofas landfall (PLF-1) sites are located at ‘Perdika’
bay; the first at rocky area at the northern part, whilst the latter at the southern part,
in a section of the beach which is not used. Perdika bay is an open bay with sandy
beach in the middle, and rocks on the side. The sea bottom is occupied by plenty of
gravels, boulders and small rocks. At shallow waters, small clusters of the
angiosperms Posidonia oceanica meadows and also Cymodocea nodosa were
found. However, leaves of Posidonia were widely washed up on the shore, a fact that
reveals the existence of significant sea meadows in deeper waters. The available
regional data propose that solid meadows of Posidonia oceanica start at 15-20m
depth and stop at 30-35m depth.

2.3.3 Offshore Routings

The offshore corridor of the pipeline was concluded after the performance of RMS by
MMT S.A. and DMS by Fugro S.A.. The proposed offshore corridor has small
morphological and navigation constraints and is most suitable to correspond to the

gualified landfall site of Omprela 2. From the various landfall sites, offshore (coastal)
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subsections proceed up till the meeting point with the Proposed Offshore section axis
(OS-A).

During the past, another solution starting from Ftelia bay, at the Greek — Albania
borders was investigated and rejected for technical reasons.

In Annex C - Photographic documentation of Near Shore DMS (Volume IIl)
representative pictures of the proposed nearshore section (approximately the first
500m and the depth of 25m) are presented. In Annex D - Photographic
documentation of Offshore DMS (Volume lll), representative pictures of the proposed
offshore section (after the depth of 25m) are presented. In Annex E - Photographic
documentation of Onshore Sections (Volume lil), photographic documentation of the

proposed onshore project elements are presented.

2.4 Construction Philosophy

The subject of this study, as it is mentioned above, includes the offshore section
(from the middle of the sea crossing between Greece and ltaly to the landfall point),
the onshore section (from the landfall point to the onshore facilities) and the onshore

facilities.

A. The Offshore Section of the Natural Gas Pipeline, prior to being installed on

the sea bottom, will be prepared on barges, as follows:
1) Sections of the pipe shall be welded,
2) The weldings will be inspected for quality assurance compliance.

3) The pipeline’s seams will be coated with special insulation on the joint of the
welding (the pipes that shall be used will be insulated, during their
construction, with anticorrosion coating, and, if need be, with concrete to
overcome the buoyancy of the seawater and to provide mechanical

protection).
After that, it will be laid gradually to the seabed.

The Offshore Section of the Natural Gas Pipeline in water depth of less than

approximately 25m, near to the shore, as well as the coastal and Onshore Section,
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will be placed in a trench of approximately 2.5m depth and will be covered with

sorted filling material.

B.

1)

2)

3)

The Onshore Section of the Natural Gas Pipeline will be placed in a trench of
approximately 2m deep. The construction strip will be 32m, in general. In the
forestrial areas, with dense vegetation, and in organized tree crops, every
effort will be made to reduce the width of the construction strip; however, the
construction strip shall not be less than 26m. After the pipeline’s placement,
the trench will be covered with sorted filling material and environment will be

reinstated.

The Onshore Facilities comprise installations for natural gas measuring,
compression and regulation. The CS - MS facilities and the small onshore
pipeline section are complementary to the offshore pipeline section but also,
necessary for the whole pipeline’s operation. CS - MS is sited adjacent to the
Onshore Section in an area of ~90.000m?2. The main installations, which are

described in detail in chapter 5, are:
Five (5) Compression units (4 operational and 1 back up)

Two (2) ground floor buildings for the Metering operations, of approximately

300m?2 surface in total

One (1) ground floor building, in which the electric and mechanical
installations, the control room, the air-conditioning systems, the fireproofing

systems etc will be placed, of approximately 1200m>.

During the elaboration of the project’s basic design, the necessity of a valve station

was assessed, near the landfall site without any direct visual contact to the beach.

This block valve station occupies an area of ~150m? and is located 600m upstream

of the Greek landfall. It has minimal to no visual impact and is necessary for the

safety of the natural gas pipeline

In Annex G - Photorealistics of Onshore Facilities (Volume |lll) ,photorealistic

illustrations of the Onshore Facilities at the proposed sites, are presented.
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2.5 Reinstatement and Protection Measures

In the areas where the pipeline shall be placed in a trench, that is onshore, at the
shore and beach zone, and offshore till approximately 25m depth, the soil shall be
reinstated; after pipeline’s placement whilst the RoW will be reinstated in its former
condition or as otherwise agreed with the land owners and the Project Owner. For
the specific offshore section, an artificial reef is proposed, for the improvement of the

marine environment.

All necessary measures for soil erosion and landslides will be taken, especially in the
areas of steep slopes. Operational safety has been secured through the use of all
applicable to the project codes and standards in the design phase, including welding

and hydrotesting inspections, anticorrosion measures, SCADA systems, etc.

2.6 Conclusions

The proposed routing of the Offshore Natural Gas Pipeline, from the Greek coasts of
Thesprotia Region, to the middle of the sea crossing between Greece and Italy, east
of Otranto, as well as the Onshore facilities, are technically, socially and

environmentally feasible.

The present E.S.ILA. of the Greek section of the I.G.I. Offshore Natural Gas Pipeline,
investigates all possible impacts on the environment, suggests mitigation measures
and concludes and proposes a positive Environmental Assessment and Evaluation of

the Project resulting in the Environmental Terms Approval.
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3 GEOGRAPHICAL LOCATION

The main and alternative routings of the Offshore IGI Natural Gas Pipeline are
located on the northwest part of continental Greece, in Epirus Region (Picture 3.1).

Picture 3.1 Greece - Italy Connection.

The onshore routings lay either within Thesprotia Region or within, both, Thesprotia
and Preveza Regions® (Picture 3.2 and Picture 3.3). The onshore section of the study
area, consists of hilly and semi hilly areas, as well as valleys; which are covered
mostly by forestrial lands (including bushlands and shrublands) and grasslands.
According to Hellenic Military Geographical Service (H.M.G.S.), the highest peak, of
809m, lays at the southeastern boundary of the study area, at “Logara” location,
northeast of Agia. The only river with, presumably, constant flow is the “Perdika”

river, which ends at Karavostasi bay.

From the landfall points, the pipeline heads southwest to the lonian Sea, between
Corfu and Paxi Islands, for 41km approximately. After that, in a distance of 30km,
approximately, from the west coast of Corfu its direction changes to northwest. The

said offshore pipeline, from the landfall points to the middle of the sea crossing

® According to the new administrative framework the term ‘Prefecture’ has been replaced by the term
‘Administrative Region’, ‘Region’, or ‘Regional Entities/ Community’. The prefectural authorities
were redistributed according to their area of competence, competence and other administrative criteria.
However, since no official translation exists, the term Region is used do describe the former term
Prefecture.
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between Greece and ltaly, has a length of 146km, approximately, and consists part
of the offshore section of the I.G.l. project, connecting Otranto-Italy, to the coast of
Epirus-Greece, having a total length of approximately 205km.

Alternative routings ALT1, ALT1la, ALT1b, ALT2, ALT5 and ALT6 lay within both
Regions of Thesprotia and Preveza whilst alternative routing ALT3, ALT4 and ALT7
lay entirely in Thesprotia Region.

ALT1, ATL1a, ALT1b and ALT2, start from landfall “Omprela 2” of Perdika municipal
community, in Thesprotia Region, south of Prapa-Mali beach. ALT3 starts at the
landfall point at “Stamponi” site, of Perdika municipal community, and for its most
part runs within Perdika’s area, while for a small part in Sivota municipal community.
“ALT4” starts from the landfall at “Sofas” site, of Perdika municipal community and for
its most part runs within Perdika’s area, while for a small part in Sivota municipal
community, similar to ALT3. ALT5 and ALT6 start from landfall “Omprela 1” of Parga
Municipality, in Preveza Region, south from Prapa-Mali beach. ALT7 starts from the
landfall at “Stavrolimenas” site, at Stavrolimenas beach of Perdika municipal

community, running entirely within Perdika’s area.

The landfall sites of alternatives ALT1, ALT1a, ALT1b, ALT2, ALT5 and ALT6 are
rocky; while inland there are agricultural areas, mainly olive groves. Alternative
routing ALT3 ends at a rocky coastline, approximately 200m north of Sofas beach,
while inland there are mainly bushlands. Alternative routing ALT4 ends at a non-
sandy site, at the south part of Sofas beach, a beach of 215m length and 20m width
approximately, while inland there are mainly agricultural areas. ALT7 ends at
Stavrolimenas beach. This beach is a well defined, not organized, with a length of
80m and width of 12m, approximately, and sharp cliffs on each side; inland there are

evergreen broadleaved bushlands.
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Picture 3.2 Project location.
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Picture 3.3 Study Area in Epirus Region, Greece.

All investigated routings connect the different landfall sites with the Onshore

Facilities. For each routing, various locations for the Onshore Facilities were
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investigated and the most appropriate one is proposed. Onshore Facilities are
estimated to cover an area of 90.000m?, approximately. The main facilities, including
natural gas compression, metering and regulating arrays, consist of ground floor

buildings of approximately 4.500m?, in total.

Land morphology of ALT1 comprises mainly of semi-hilly areas and valleys, with
“Perdikorahi” peak, at 449m, being the highest one. ALT1 neighbors the
archaeological site of Dimokastro and the recreation park in Kastro area. Vegetation
coverage is mainly agricultural (especially in the valley downside of “Perdikorahi”),
thick bushlands of yews and grasslands with Phlomis fruticosa and Euphorbia sp co-
dominance. Aetofolias, Pori and Rethi are the main watercourses, which according to
H.M.G.S. maps, present torrential flow. AF alternative sites for the Onshore Facilities

were investigated:
o at “Perdikorahi” area; (C/S-M/S Variko) within bushland
o at“Perdikorahi” area; (ALT1-B), within agricultural land
o at “Agii Pantes” area; (ALT1-A) within agricultural lands

of which the first one at Variko site is proposed (C/S-M/S Variko). The length from the

landfall to the Onshore Facilities is approximately 7km.

ALT1a, from the landfall “Omprela 2” to “Variko” location, follows, essentially, the
same routing as ALT1. From then on it turns north east ending at the Onshore
Facilities of “Florovouni” site. It crosses mainly hilly and semi-hilly areas, of thick
bushlands of yews and olive groves, while neighboring with the archaeological site of
Dimokastro and the recreation park at “Kastro”. Highest peak is that of “Trigona” at
670m, and the main watercourses are Pori and Rethi. The length from the landfall to

the Onshore Facilities is approximately 8km.

ALT1b, from the landfall “Omprela 2" to “Variko” location, follows, essentially, the
same routing as ALT1. From then on it turns east, ending at the Onshore Facilities of
“Florovouni” site. It crosses mainly hilly and semi-hilly areas, of thick bushlands of
yews and olive groves, while neighboring with the archaeological site of Dimokastro
and the recreation park at “Kastro”. Highest peak is that of “Trigona” at 670, and the
main watercourses are Pori and Rethi. The length from the landfall to the Onshore

Facilities is approximately 9km.
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ALT2, from the landfall “Omprela 2” to “Agii Pantes” location, follows the same
routing as ALT1, and from then on the routing of ALT6, ending at the Onshore
Facilities of “Gouri” site. It crosses mainly hilly and semi-hilly areas, of thick
bushlands of yews and olive groves, while neighboring with the archaeological site of
Dimokastro and the recreation park at “Kastro”. Highest peak is that of “Perdikorahi”
at 449, and the main watercourses are Pori and Rethi. The length from the landfall to
the Onshore Facilities is approximately 6.5km.

Land morphology of the ALT3 comprises, almost entirely, of hilly areas, with
“Granitsa” peak, at 607m, being the highest one, and no significant watercourse.
ALT3 runs mainly through grasslands and for a small part, through evergreen
broadleaved bushlands. For the Onshore facilities, a site at “Kalivia” location is
proposed, laid in grassland (C/S-M/S Kalivia). The length from the landfall to the

Onshore Facilities is approximately 4.5km.

Land morphology of ALT4 comprises, almost entirely, of hilly areas, with “Granitsa”
peak, at 607m, being the highest one, and no significant watercourse. ALT4 runs
mainly through grasslands with Phlomis fruticosa and Euphorbia sp co-dominance,
while areas of agriculture, forest and evergreen broadleaved bushlands, are also
present. For the Onshore facilities, two sites were investigated, one at “Perama”
(ALT4-A) location and the second one at “Kalivia” location (C/S-M/S Kalivia), laid in
grassland, which is proposed. The length from the landfall to the Onshore Facilities is

approximately 4km.

ALT5, from the landfall “Omprela 1” to “Agii Pantes” location, follows the same
routing as ALT6, and from then on the routing of ALT1, ending at the Onshore
Facilities, at “Variko” site. It crosses semi-hilly areas and valleys, of agricultural lands,
while neighboring with the recreation park at “Kastro”. Highest peak is that of
“Perdikorahi” at 449m, and the main watercourses are Aetofolias, Pori and Rethi. The

length from the landfall to the Onshore Facilities is approximately 7.8km.

Land morphology of ALT6, comprises mainly of hilly and semi-hilly areas, with
“Perdikorahi”, at 449m, being the highest peak. Vegetation coverage is mainly oak
forests and olive groves, while evergreen broadleaved bushlands and grasslands are
present, in lower percentage. Pori and Rethi are the main watercourses, which
according to H.M.G.S. maps present torrential flow. Two alternative sites for the

Onshore Facilities were investigated:
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o at“Gouri” area (C/S-M/S Gouri), within agricultural land
o at “Perivlepton” area (ALT6-A) within forest

of which the one at “Gouri” site is proposed. The length from the landfall to the

Onshore Facilities is approximately 7km.

Land morphology of ALT7 comprises mainly of semi-hilly areas and valleys. Highest
peak is “Perdikorahi’, at 449m, while the only river, of constant flow, in the whole
study area, is the Perdika River running parallel to ALT7. Vegetation coverage is
mainly grasslands and, in lower percentage, forests and agricultural lands. Two

alternative sites for the Onshore Facilities were investigated:
o at “Perdikorahi” area (C/S-M/S Variko) within bushland
o at “Perdikorahi” area (ALT7-A), within agricultural land

of which the first one at “Variko” site is proposed. The length from the landfall to the

Onshore Facilities is approximately 4.7km.
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4 ENVIRONMENTAL AND SOCIAL BASELINE DESCRIPTION

4.1 General

All five investigated landfall sites at the Greek shores of Thesprotia and Preveza
Prefectures lay on the north lonian Sea, along the coastline of northwest continental
Greece (Picture 4.1).

Picture 4.1 Geographical Location of the Broader Study Area.
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Published information regarding marine flora and fauna of the broader coastal region
of lonian Sea, refer to specific areas. More precisely, most of the available data refer
to Corfu Sea, and areas of Central and South lonian Sea, i.e. Amvrakikos and
Patraikos Bay, Zakinthos, Cephalonia and Lefkada’. Extensive researches in bigger
depths of the lonian Sea (depth >300m) have been performed, mainly due to fishing
interests®. At several sites, it has been reported® that Posidonia oceanica is an
important element of the lonian marine vegetation. Rich fishing ranges exist in

several coastal and pelagic areas of the lonian Sea.

The description of the marine environment, at the landfall sites, was performed by
H.C.M.R. and is presented in the study: “Coastal morphology and marine biodiversity
of some sites at the NW coasts of Greece (lonian Sea) where an onshore natural gas
pipe is planned” which was prepared for the needs of the PEIA. Existing data from
previous programs (i.e. INTERREG Il — IONION) as well as field observations taken
on October 2008 were used. The description of the coastal morphology includes the
zone from Parga to Sivota (Picture 4.1), focusing on the investigated landfall sites of
the pipeline. In these locations, observations and sampling of benthic organisms
were made. In the scope of the Environmental and Social Impact Assessment, for the
determination of mitigation measures of potential impacts to the marine environment,
during construction and operation, of the approved in the PEIA elements of the
project, as well as for the management of the hydrotesting water, HCMR performed a
separate study, complementary of the above mentioned one, performing additional
field surveys in February 2012 (see Annex | — HCMR Study (Volume Il1))

In addition, a Detailed Marine Survey of the qualified, in the preliminary
environmental licensing process, pipeline route was performed in order to provide
more specific and detailed data regarding marine geomorphological conditions and
biodiversity along. At the same time, the DMS and the on-site visit and diving by
underwater archaeologists investigated the possibilities of marine antiquities along

nearshore and offshore pipeline route.

" For example, Berazi & al (2005) have published data for the population status of common
dolphin and bottle nose dolphin, at East lonian Sea, referring to data deriving from ship routes
in the marina area south of Lefkada.

® Sioulas (2001)
° Stergiou & al (1997)
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It is repeated that the above mentioned specialized studies were prepared for the

preliminary environmentally licensed project’'s components.

It is noted that during the preparation of the FEED, the preliminary environmental
approved landfall site OM2 has been slightly relocated by 24.92m (referred to as
OM3.2 in the FEED documents). Specifically, the coordinates of OM3.2 are 180414,
4358694 while the coordinates of OM2 are 180390, 4358701. Both sites are in the
same bay. Essentially, there is no difference between the two landfall sites and
consequently they have been perceived as one and the same for the purpose of this
ESIA. In addition, a rerouting has taken place just before the landfall site, at the area
of “Tris Aderfes’ (3 Sisters). This has been performed, also during the FEED for
optimization of the route. The above minor rerouting of the preliminary approved
route do not have any additional impact to the natural or social environment in
comparison to the approved through the Preliminary EIA procedure route and the
environment data in the relevant areas were included in the investigation area of the
approved PEIA. It is stressed out that these modifications were resulted during the
FEED phase of the project and after the promotion of the route Omprela 2 —

Florovouni, so as to address the requests of the local community.

4.2 Methodology

4.2.1 Structure

The description of the baseline has the following main objectives:

o identify the key environmental, social and socioeconomic conditions in areas
potentially affected by the Project and highlight those that may require

specific mitigation measures;

o describe and where possible quantify their characteristics (nature, condition,

guality, extent, etc);
o provide data to aid the prediction and evaluation of possible impacts

Environmental and social baseline description is structured as follows. Whenever

applicable, a distinction between onshore and offshore section is provided.
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o Physical — Abiotic Environment, including geology and soils, land, hydrology
and hydrogeology, surface and ground water resources, air, noise, vibration,
light and other forms of radiation.

o Biological — Biotic Environment, including aquatic and terrestrial habitats, flora
and fauna, biodiversity, protected areas and ecosystem values.

o Socioeconomic Environment, including demography, employment, education,

infrastructure, archaeology, etc.

When necessary, the onshore and offshore sections are examined separately.

4.2.2 Study Area

Typically, the study area would cover a buffer zone of 1.5km around the project’s
components. However, in order to investigate all alternatives of the project and
assess the impacts of each one, most of the times a larger study (investigated) area
was chosen. This was chosen in order to avoid omitting any significant parameter
that could be outside the strict project’s study area but still it could be affected by the
project. Thus, it is envisaged that all necessary data for the decision making are

presented. The following table presents the study area for each topic.

Data were collected from available literature and scientific journals, published data
from governmental bodies, and various studies prepared for the PEIA and the
present ESIA of the project. The data are supported by various field trips performed
by the environmentalists of the study team (September 2009, February and March
2011).

Table 4.1 Study area of Baseline topics.

Baseline topic Study area

Physical Environment — Abiotic Factors

Broader than the typical study area, to investigate all

Geology (including hydrogeology) alternatives

Broader than the typical study area, to investigate all

Seismici .
ty alternatives.
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Baseline topic Study area

Broader than the typical study area, to investigate all

Soil and Morphology alternatives.

Available data from Meteorological Stations of loannina
Climatology (Lon 20°49’10”, Lat 39°41°48”, 483.36m), Preveza (Lon

20°45'04”, Lat 38°57°28”, 15m) and Corfu (Lon19°55'0”,
Lat 39°37°0”, 1.13m)

Physical Environment — Biotic Factors

Broader than the typical study area, to investigate all
Flora alternatives. Offshore flora was investigated through
diving in selected sites by marine specialists.

Broader than the typical study area, to investigate all
Fauna alternatives. Offshore fauna was investigated through
diving in selected sites by marine specialists.

Broader than the typical study area, to investigate all

Protected Areas alternatives and possible interactions.

Social Environment

Demographics Regional level
Employment Regional level
Economy Regional level
Land Uses Broader than the typical study area, to investigate all

alternatives.

Broader than the typical study area, to investigate all

Infrastructure .
alternatives.

Broader than the typical study area, to investigate all

Cultural heritage alternatives.

4.2.3 Annexes

In the Annex Section, relevant supporting material is presented. This should be taken
as an indispensable part of the present EIA. The following table summarizes the

annexes.
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Table 4.2 Table of Annexes.
s/n | Name of Annex Title of file Scale Sheets
A Maps
Al | 7240-AU-OM-01 Project Location Map 1:1.750.000 | 1
A.2 | 7240-AU-OM-02 Offshore Recording Plans 1:100.000 2
A.3 | 7240-AU-ON-01 Onshore Overview Map 1:50.000 1
A.4 | 7240-AU-LU-01 Land Uses Map 1:30.000 1
A5 | 7240-AU-LU-02 Onshore Recording Plans 1:5.000 6
A.6 | 7240-AU-VM-01 Vegetation cover map 1:30.000 1
A.7 | 7240-AU-GM-01 Geological Formations Map 1:50.000 1
A8 | - Alignment Chart Near Shore (KP0.0 to 1:2.500 & 1
KP0.8 1:500
B Plot Plans
B.1 | IGI-402-20-PL-DWG-003 Alignment Sheets 1:1.000 17
Compressor and Metering Station 1:500 &
B.2 | IGI-506-21-CI-DAL-001 Genepral Layout 9 11,000
B3 | IGI-508-21-PI-DPP-001 Compressor and Metering Station 1:750
General Plot Plan
B.4 | IGI-508-21-PI-DPP-002 Plot plan Sections A-A and B-B 1:750
B5 | IFI-407-10-PL-DWG-001 Beach Valve Station General NTS
Arrangement
Photographic documentation of
C | noar SghoFr)e DMS J35002-RES4a-GR(2)
Photographic documentation of
D Offshc?re FIZ))MS J35002_RES2_10(2)
E Photographic documentation of
Onshore Sections
g1 | Aerial Images of Qualified |G1-402-20-PL-RPT-001
Components
g2 | Geological and Tectonic IGI-305-26-HS-RPT-001
Documentation
E.3 | On-site Visit Photographic Documentation
F E_epresentatwe shere Gressing Representative Shore Crossing Photos
ictures
G Photorealistic for the onshore
facilities
H Air emission model
1. Environmental Impacts and
Response Measures of Installation
and Operation of Natural Gas Pipeline
I HCMR study 2. FEJnderwater Survey to P
Determine Location of Hydraulic Test
Water
Sample Locations of Offshore
J Geotrt)echnical Investigation J35002-RES3(0)
K Contact with Authorities
K.1 | ESIA Correspondence
K2 Supplementary PEIA Approval
' Correspondence
K.3 | PEIA Approval Correspondence
L Supplementary PEIA Drawings Plot Plan (7240-AU-OM-01) 1:5.000
M PEIA Drawings Plot Plan (8089-000-00-AU-01) 1:50.000
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ABIOTIC ENVIRONMENT
4.3 Geology

4.3.1 General

Study area belongs to the geological background of outer zoning and specifically at
the lonian Zone, which covers the largest part of Western Greece. Main feature of
this zone is the constant sedimentation from Triassic to Miocene periods.
Sedimentation of the pro-orogenic period is mainly biochemical, of neritic
characteristics, until the Middle Jurassic (Limestones of Pantokratora) and from then
on with pelagic characteristics (Limestones of Sinion and Vigla.). During synorogenic
period, sedimentation at Upper Eocene becomes clastic with typical flysch
deposition. Sedimentation alteration during Middle Jurassic and Upper Eocene takes
place with transitional layers, often of great thickness (100m). At Middle Jurassic,

transitional formations expressed through special bedrock phases, such as:
o Reddish, nodular limestones with ammonites (Ammonitico Rosso phase).
o Clayey schists with Posidonia Oceanica.
o Siliceous schists.

The alpine cycle sedimentation is completed at the end of Oligocene — start of
Miocene, with the sandstone flysch deposition. Next, the post-alpine formations
include layers deposited inconsistently upon the orogenied alpine structure and in the
study area these are marine clastic sediments of marls, clays and conglomerates.
These sediments have been deposited upon neotectonic trenches, created after
alpine cycle’s orogenesis. Main characteristic of the Neogene (Miocene), marine
sediments for all Mediterranean basin is the salinity crisis, that took place during
Messinian, with the deposition of evaporites within closed basins, of various

thickness from 5m to 500m.

4.3.2 Stratigraphy of the Study Area

Geological formations’ stratigraphy of the area crossed by the routings is provided by
Bizon, G., in the scope of the geological cartography of “Parga’s Sheet” of . G.M.E.,
prepared by geologists Perrier, R. and Koukouza, S. (1969). The stratigraphy from

younger to older formation is as follows:
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POST-ALPINE SEDIMENTS

1. Quaternary

Al: Recent Deposits: Deposits of rivers, swamps or lakes.

Sc: Talus and lateral screes of slopes

Tr: Terra Rossa: Red sandy clays, inside limestones’ cavities.

2. Pliocene

PIl: Blue clays and conglomerates of terrestrial phase that include a thick layer
of gypsum. In the lower part, conglomerates of various cohesion occur
(Lower Marine Pliocene).

3. Miocene (Vindobonian)

Ms:Series of blue marls with big thickness and foraminifera. Thick layers of
misarranged, polygenic, calcareous breccia occur in the base of the
formation. In Parga’s area, lots of horizons with the characteristic fauna of
Elvetio were found. In Strelia’s area, Tortonio was found. North of
Sarakiniko, gypsum horizons occur, within marls.

4. Messinian

G: Gypsum: with the term gypsum, a series of evaporites deposited during
Messinian period within closed and shallow marine basins of Mediterranean,
is meant. Within such basins the evaporation of sea water was bigger than
their supply with freshwater. This process resulted in evaporites deposition,
such as sulphur gypsum salts (CaS04.2H,0), anhydrite (CaSO04) in
alternation with halide, like sylvine (KCI), karnallite (KMgCls.6H,0O) and
mineral salts of alitis (NaCl). Under pressure, evaporites are layers
susceptible to phenomena of diapirism.

o ALPINE SEDIMENTS

1. Oligocene — Lower Miocene

3Fimy3: Flysch, with alternations of marls, sandstones and clayey schists.

2. Paleocen — Eocene

E,K: Lithographic limestones, bedded with cherts; microbreccia at base.

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page © 49 of 595 engineering

3. Upper Cretaceous (Senonian)

Kss:Microbreccia, unbedded limestones with fragments of Rudists.

4. Upper Lias — Upper Jurassic

J7.s:  Schist with Posidonias. Alternations of red cherts with silic clays.
5. Upper Jurassic — Senonian

Js - Kgi: Limestones of Vigla. Sub-lithographic, thin-bedded with intercalations

of cherts and green clays.
6. Lower Jurassic — Lias

Jik: Limestones and dolomites of Sinion and Pantokratora. In the upper parts
limestones of Sinion occur, which are fine-grained, white with radiolarian and
cherts in thick banks. In the lower parts limestones of Pantokratora occur,
which are gravelly, white, unbedded with fragments of seaweeds. Dolomites

are unbeddedd and grey colored.
7. Triassic

tb: Triassic Breccia with elements of crystalic and of cavities black coloured
limestones and bluish coloured dolomites, with connective material easy

pulverized, originated from gypsum washing.

4.3.3 Description of Geological Formations along the Routings.

Analytical description of the geological formations crossed by the investigated

routings, per mileage, is included in the following tables.
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Alternative Routing ALT1

Table 4.3 Description of Geological Formations along Alternative Routing ALT1.

s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
1 0.000 0.724 0.724 Limestones and dolomites of Sinion
and Pantokratora.
2 0.724 1.643 0.919 Talus and lateral screes of slopes
3 1.643 1.755 0.112 Triassic Breccia
4 1.755 1.961 0.206 Talus and lateral screes of slopes
5 1.961 3.688 1.727 Triassic Breccia
6 3.688 4214 0.526 Limestones and dolomites of Sinion
and Pantokratora.
7 4.214 4.655 0.441 Limestones of Vigla
8 4.655 5.242 0.587 Talus and lateral screes of slopes
9 5.242 5.472 0.230 Recent Deposits
10 5.472 5.756 0.284 Talus and lateral screes of slopes
11 5.756 5.991 0.235 Limestones of Vigla
12 5991 6.409 0.418 Series of blue marls \_Nl_th big thickness
and foraminifera.
13 6.409 6.928 0.519 Talus and lateral screes of slopes

For Alternative Routing ALT1, the Onshore Facilities proposed location is at
K.P.0+000, at “Variko” site.

Alternative Routing ALT1a

Table 4.4 Description of Geological Formations along Alternative Routing ALT1a.

s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
1 0.000 2102 2102 leestongﬁdagirigllzrggéizof Sinion
2 2.102 2.626 0.524 Talus and lateral screes of slopes
3 2.626 2.738 0.112 Triassic Breccia
4 2.738 2.944 0.206 Talus and lateral screes of slopes
5 2.944 4771 1.827 Triassic Breccia
6 4771 5327 0.556 Limestones and dolomites of Sinion
and Pantokratora.
7 5.327 5.798 0.471 Limestones of Vigla
8 5.798 6.385 0.587 Talus and lateral screes of slopes
9 6.385 6.645 0.260 Recent Deposits
10 6.645 6.929 0.284 Talus and lateral screes of slopes
11 6.929 7.175 0.246 Limestones of Vigla
2| 7 | e | oas
13 7591 7795 0.204 leeston:r?daggr:jtgllzgtlctﬁ;of Sinion
14 7.795 8.187 0.392 Talus and lateral screes of slopes
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For Alternative Routing ALT1a, the Onshore Facilities proposed location is at
K.P.0+000, at “Florovouni” site.

Alternative Routing ALT1b

Table 4.5 Description of Geological Formations along Alternative Routing ALT1b.

s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
1 0.000 2304 2304 Limestones and dolomites of Sinion
and Pantokratora.
2 2.304 3.828 1.524 Talus and lateral screes of slopes
3 3.828 3.940 0.112 Triassic Breccia
4 3.940 4,128 0.188 Talus and lateral screes of slopes
5 4,128 5.855 1.727 Triassic Breccia
6 5 855 6.381 0.526 Limestones and dolomites of Sinion
and Pantokratora.
7 6.381 6.822 0.441 Limestones of Vigla
8 6.822 7.409 0.587 Talus and lateral screes of slopes
9 7.409 7.639 0.230 Recent Deposits
10 7.639 7.923 0.284 Talus and lateral screes of slopes
11 7.923 8.158 0.235 Limestones of Vigla
12 8.158 8.574 0.416 Series of blue marls \_Ni_th big thickness
and foraminifera.
13 8.574 8.778 0.204 Limestones and dolomites of Sinion
and Pantokratora.
14 8.778 9.242 0.464 Talus and lateral screes of slopes

For Alternative Routing ALT1b, the Onshore Facilities proposed location is at
K.P.0+000, at “Florovouni” site.

Alternative Routing ALT2

Table 4.6 Description of Geological Formations along Alternative Routing ALT2.

s/n| From K.P. | To K.P. Route Length (km) Geological Formations
1 0.000 1,082 1082 Limestones and dolomites of Sinion
and Pantokratora.
2 1.082 2018 0.936 Flysch. Alternations of ma_rls,
sandstones and clayey schists.
3 2.018 3.073 1.055 Triassic Breccia
4 3.073 3.663 0.590 Limestones and dolomites of Sinion
and Pantokratora.
5 3.663 4.316 0.653 Limestones of Vigla
6 4.316 4,900 0.584 Talus and lateral screes of slopes
7 4.900 5.165 0.265 Recent Deposits
8 5.165 5.463 0.298 Talus and lateral screes of slopes
9 5.463 5.703 0.240 Limestones of Vigla
10 5703 6.172 0.469 Series of blue marls \_Nl_th big thickness
and foraminifera.
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s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
11 6.172 6.593 0.421 Talus and lateral screes of slopes

For Alternative Routing ALT2 the Onshore Facilities proposed location is at
K.P.0+000, at “Gouri” site.

Alternative Routing ALT3

Table 4.7 Description of Geological Formations along Alternative Routing ALT4

s/n | From K.P | To K.P. Route Length (km) Geological Formations

1 0.000 4.489 4.489 Limestones and dolomites of Sinion
and Pantokratora.

For Alternative Routing ALT3, the Onshore Facilities proposed location is at
K.P.0+000, at “Kalivia” site.

Alternative Routing ALT4

Table 4.8 Description of Geological Formations along Alternative Routing ALT4.

s/n | From K.P | To K.P. Route Length (km) Geological Formations
1 0.000 3.925 3.925 Limestones and dolomites of Sinion
and Pantokratora.

For Alternative Routing ALT4 the Onshore Facilities proposed location is at
K.P.0+000, at “Kalivia” site.

Alternative Routing ALT5

Table 4.9 Description of Geological Formations along Alternative Routing ALT5.

s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
1 0.000 0.729 0.729 Limestones and dolomites of Sinion
and Pantokratora.

2 0.729 1.648 0.919 Talus and lateral screes of slopes

3 1.648 1.760 0.112 Triassic Breccia

4 1.760 1.966 0.206 Talus and lateral screes of slopes

5 1.966 4.418 2.452 Triassic Breccia
Limestones and dolomites of Sinion

6 4.418 5.251 0.833 and Pantokratora.

7 5.251 5.388 0.137 Limestones of Vigla
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s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
Series of blue marls with big thickness
8 5.388 5.842 0.454 and foraminifera.
9 5842 6.113 0.271 Limestones and dolomites of Sinion
and Pantokratora.
10 6.113 6.415 0.302 Series of blue marls \_Nl_th big thickness
and foraminifera.
11 6.415 6.572 0.157 Limestones and dolomites of Sinion
and Pantokratora.
12 6.572 6.734 0.162 Talus and lateral screes of slopes
13 6.734 7808 1.074 Blue clays and ponglomerates of
terrestrial phase

For Alternative Routing ALT5 the Onshore Facilities proposed location is at
K.P.0+000, at “Variko” site.

Alternative Routing ALT6

Table 4.10 Description of Geological Formations along Alternative Routing ALT6.

s/n | From K.P. | To K.P. | Route Length (km) Geological Formations
1 0.000 1.220 1.220 Limestones and dolomites of Sinion
and Pantokratora.
2 1.220 2 156 0.936 Flysch. Alternations of ma_rls,
sandstones and clayey schists.
3 2.156 3.633 1.477 Triassic Breccia
4 3,633 4.466 0.833 Limestones and dolomites of Sinion
and Pantokratora.
5 4.466 4.603 0.137 Limestones of Vigla
6 4.603 5057 0.454 Series of blue marls yw_th big thickness
and foraminifera..
7 5 057 5328 0.271 Limestones and dolomites of Sinion
and Pantokratora.
8 5328 5 630 0.302 Series of blue marls \_Nl_th big thickness
and foraminifera.
9 5 630 5787 0.157 Limestones and dolomites of Sinion
and Pantokratora.
10 5.787 5.949 0.162 Talus and lateral screes of slopes
11 5 949 6.927 0.978 Blue clays and f:onglomerates of
terrestrial phase

For Alternative Routing

K.P.0+000, at “Gouri” site.

ALT6 the Onshore Facilities proposed location is at
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Alternative Routing ALT7

Table 4.11 Description of Geological Formations along Alternative Routing ALT7

s/n|From K.P.|To K.P.|Route Length (km) Geological Formations
1 0.000 0.729 0.729 Limestones and dolomites of Sinion and
Pantokratora.
2 0.729 1.045 0.316 Talus and lateral screes of slopes
3 1.045 1.807 0.762 Limestones and dolomites of Sinion and
Pantokratora.
4 1.807 2.957 1.150 Triassic Breccia
5 2.957 3.111 0.154 Recent Deposits
6 3.111 3.465 0.354 Limestones of Vigla
7 3.465 3.690 0.225 Blue clays and conglomerates of terrestrial
phase
8 3.690 4.322 0.632 Recent Deposits
9 4.322 4,525 0.203 Blue clays and conglomerates of terrestrial
phase
10 4,525 4.615 0.090 Recent Deposits
11 4.615 4,759 0.144 Limestones of Vigla

For Alternative Routing ALT7 the Onshore Facilities proposed location is at
K.P.0+000, at “Variko” site.

4.3.4 Geological description of the compressor station area

The region of the compressor station area from geomorphological point of view is a
small intermountainous depression of triangle shape that has been captured by a
large stream known as “Aetopholias Rema”. The stream as drifts to the west down
cuts the limestone bedrock having as a result the formation of an E-W trending
corridor-canyon. The central part of the depression is filled up with surficial terra
rossa deposits the thickness of which is not more than few meters. Nowadays, the
stream drains the depression and takes away the surficial deposits. The exposures of
the Pantokrator Limestones to the south of the depression consist of medium to
thick-bedded limestones, whereas to the north of the depression, they pertain
medium- and at some parts thin-bedded limestones. Broadly speaking, the limestone

dips at gentle angles, approximately 25°, towards NNW.

In the investigated area, the faults strike E-W, ENE-WSW and NNW-SSE and dip at
high angles. They normally form fracture zones the width of which is not more than
few meters. Within these zones closely spaced array of discontinuities is the
dominant feature. In particular, the faults are presented on the geological map
(Picture 4.2). The faults labeled FP_22 - FP_27. The fault labeled FP_23 seems to
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correspond to a large tectonic structure striking EW that controls the drift of the
“Aetopholia Rema”. All the faults, however, have a length that does not exceed the

few hundred meters.

Along the road side next to the compression station area discontinuities exist.
Specifically five sets of discontinuities (D1, D2, ..., D5) except the bedding of the

limestone exist.
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Picture 4.2 Geological map of Perdika region.

GEOLOGICAL MAP OF IGI-POSEIDON PIPELINE
PERDIKAS REGION (EPIRUS - GREECE)

SCALE 1:1.000
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ical b y ARISTOTLE UNIVERSITY OF THESSALONIKI

Mesozoic >
Pantokrator Limestones F or THESSALONIKI 2011

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page : 57 of 595 engineering

4.3.5 Tectonic Data

The faulting of the region is approached by satellite interpretation and field
observation of the exposed fault surfaces. The latter is the most reliable since directly
gives indexes about the fault pattern and the fault activation in the region. The
satellite interpretation implies that the main strike of the faults trends NE-SW to ENE-
WSW. On the other hand, field observations suggest that the faults of the region
could be grouped in three main groups concerning their strike: (a) the faults striking
WNW-ESE, (b) the faults striking NWSE and (c) the faults striking NE-SW.

The WNW-ESE striking faults dip mainly to the SSW at angles varying from 50° up to
70° and having as a mean value 107°-63° SSW or 197°-63°. These faults are
extensional faults that have been activated with left-lateral oblique-normal to normal
displacements that define a subvertical compression and NNE-SSW subhorizontal
extension. However, some of these faults have been found previously to activate as
strike-slip faults. It is noted that the tilting of the post-alpine sediments towards the

NNE could be possibly attributed to the activation of these faults.

The NW-SE striking faults present a quite complicate geometry concerning the
degree of the dip and dip direction. In the published geological maps, the main NW -
SE striking faults that run parallel to the mountain chains have been mapped and
interpreted as reverse faults. These faults, which have been mapped at their larger
length as covered or probable ones, dip to the NE at various angles and thrust the

alpine rocks over the Miocene and the Pliocene sediments.

Therefore, what we can state from our investigation for these faults is that: (a) they
present various dips towards either NE or SW; (b) their kinematics is complicate; (c)
there is no any clear and robust observation of their trace in case this is between the
alpine rocks and the Miocene and Pliocene sediments, (d) the faults dipping towards
SW are normal faults, (e) no reverse fault within the Miocene and Pliocene
sediments, but only few high-angle normal faults were observed, (f) a few
observations of the contact between the alpine rocks and the Miocene marls suggest

that the contact surfaces dip at high angles towards the alpine rocks.

Thus, our observations about these faults allow us to suggest the following: (a) they
do not form linear, continuous and of constant trend traces, (b) the tectonic contacts
between the Miocene and Pliocene sediments and the alpine rocks were reverse

faults that dip at medium to high-angles towards NE, (c) these reverse thrusts sealed
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entirely by the ongoing deposition of the Miocene and Pliocene sediments, and (d)
the uplift of the region due to the ongoing compression of the region caused a further
tilting to the post-alpine sediments and to the reverse faults. Due to this tilting, the

already existed reverse faults became steeper for about 25°.

The third fault group includes faults that dip mainly towards NW at high angles.
These faults, cross-cutting the mountain chains, indicate left-lateral oblique normal
movements that define a NW-SE extension. However, we should mention that these

faults are not km-long faults, but rather smaller discontinuous faults.

Conclusively, our satellite and field observations about the faulting of the region
suggest that the exposed faults in the region are not so impressive and big and the
landscape is still the result of the orogenic processes that took place in the Miocene
times. Afterwards, relatively small and discontinuous faults have been observed to be
activated in the region along the pipeline and these faults are not km-long faults in
order to be related with strong earthquakes. To this, the historical and recorded
seismic activity of the broader region also advocates (Papazachos et al. 2001; Kiratzi
and Louvari, 2003; Baskoutas et al. 2011).

The faults shown on the geological corridor of the proposed pipeline (see Figure 4.1)

will be described as follows:
Fpl

This NNW-SSE fault has been mapped as probable fault because its trace on the
Earth’s surface could not be seen due to intense vegetation and the erosional slope
material that covers the contact. There are not any stratigraphic or morphotectonic
criteria to be considered as an active fault and its total length should not exceed 3.5

km.
Fr2

This NNW-SSE striking fault has been almost vertical, thrust dipping towards ENE.
Apart this, there are no any stratigraphic or geomorphologic criteria to allow us to

characterize this fault as active one.
Fp3

This NNW-SSE striking fault has been mapped as probable thrust. The length of the

fault is estimated to be as long as 1.2 km.
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Fr_4

This NE-SW fault has been mapped as certain extensional fault the total length is
less than 1.5 km.

Fo 5

This NW-SE striking fault has been mapped as probable fault. The fault line total
length is estimated to be less than 2 km.

Fr 6

This almost N-S striking fault has been mapped as probable normal fault. The total
length of the fault is less than 1.5km.

Fp 7
This NNW-SSE striking fault has been also interpreted as a vertical.
FP_8
This N-S striking fault has been mapped as probable. Its length is less than 2km.
Fep_9

This is a low-angle thrust that carries Triassic breccias and their overlying carbonate

rocks over the Tertiary flysch.
Fpl0

This NW-SE striking fault has been mapped as probable fault beneath the alluvial
sediments. Its total length is no more than 1.2 km and although no any fault surface

could be seen in the field.
Fp 11

This NE-SW striking fault has been mapped as probable fault. Its length is less than
800 m.

Fp 12
It is a NE-SW striking probable fault the total length of the fault zone is almost 3 km.

Fp_ 13
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It is the overthrust that carries the carbonate rocks of the Pantokrator Formation over
the Tertiary flysch.

Fo_ 14

This fault trends NE-SW dips towards NW. The total length of this fault zone is about
3 km and its width is about 100 m. The fault can be easily observed in the field and
the satellite images.

Fe 15 & Fp_16

These faults could be considered as strands of the FP_14 fault since they have
common strike and dip direction with the latter.

Fp 17
A small probable ENE-WSW striking fault.
Fp_18

Small ENE-WSW striking fault that dip towards NNW. Its length does not exceed 500

m.
Fp_ 19

It is a well expressed fault. The fault striking NE-SW and dipping to the NW has a
length less than 1 km and it forms along with FP_14 a fault zone of length of about 3

km that has been described in the description of FP_14.
Fp_20

A small fault of length no more than 250 m that strikes NNE-SSW and dips to the
WNW.

Fo 21 & Fp_22

Small NE-SW striking antithetic faults. Their length is not more than few hundred

meters.
Fp_23

These probable faults striking E-W and dipping to the North.
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Figure 4.1 Geological corridor along the proposed pipeline route.
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Displacements

In addition, the potential kinematic triggering of slope instability due to active faults is
not considered in the present work because the neotectonic faults we have mapped
in the wider area are of length of less than 2 km and thus no any significant seismic
activity could be caused by such faults. Indeed, taking into account, the well
accepted empirical relationships of earthquake magnitude versus the fault length
(see Table 4.12) the surface rupture length of 2 km generally yields magnitudes of
the order of 5.5. In particular, the relationships of Table 2 calculate for 2 km length
magnitudes of 5.3, 5.5, 5.8 and 4.3 respectively. Such magnitudes, however, cannot
produce or can generate very limited surface effects not necessarily co-seismic as

mentioned by Pavlides and Caputo (2004).

According to them the maximum vertical displacement should be limited to 1-2 cm
and therefore it could be disappeared very shortly after its formation. Generally, it is
not expected significant ground deformations from such fault lengths. Thus, surface
rupture lengths of only 1-1.5 km could not be distinguished when cross an inhabited
or densely vegetated regions and co-seismic features remain undetected during a
field survey. Indeed, our field investigation supports this conclusion, since nowhere

we have observed morphotectonic features associated with recent seismic activity.

The following table illustrates the empirical relationships between the magnitude of

the earthquake and the seismogenic fault that can cause this earthquake.

Table 4.12 Empirical relationships between magnitude and seismogenic faults.

S/IN EMPIRICAL RELATIONSHIPS
1 Wells & Coppersmith (1994) Mw = 4,86 + 1,32log (SRL)
2 Ambraseys & Jackson (1998) Ms =5,13 + 1,14log (L)
3 Pavlides & Caputo (2004) Ms = 0,9log (SRL) + 5,48
4 Papazachos al. (2004) logL=0,50M-1,86

M or Mw = Moment Magnitude,
SRL = Surface Rupture Length (km),
Ms = Surface Wave Magnitude and

L = Subsurface Fault Length (km)
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4.3.6 Geological Conditions at Landfall Sites
Landfall Site “Stamponi”

Landfall site “Stamponi” is structured by Jurassic limestones. These limestones
comprises of cohesive rock formations, without instability phenomena. No
geotechnical problems are expected, during construction or operation phase.

In comparison to the neighboring site of “Sofas” and due to the morphology of the
coast line, excavation works achieving mild gradient’s for the pipeline’s trench will be
required. In any case, these works will be temporary and the landscape will be fully

reinstated.

Landfall Site “Sofas”

Landfall site “Sofas” is structured by Jurassic limestones, triadic breccia and
dolomites. These limestones comprise of cohesive rock formations, without instability
phenomena. No geotechnical problems are expected, during construction or

operation phase.

Landfall Site “Omprela 2”

Landfall site “Omprela 2” is structured by talus and lateral screes of slopes.
Indications of limestones of Senonio are also present. In the region, instabilities exist,

which can be addressed with special construction measures.

Landfall Site “Stavrolimenas”

Landfall site “Stavrolimenas” is structured by Jurassic schists with alternations of
cherts and silic clays. No geotechnical problems are expected, during construction or

operation phase.

Landfall Site “Omprela 1”

Landfall site “Omprela 1” is structured by blue clays and conglomerates, and

coincides with the fault’s trace.

The area is characterized by steep morphology and the presence of numerous
landslides horseshoes, of varying size. Many of these are old and discerned mainly
from aerial images. On site investigation brought into light a 2-3m leap of these

horseshoes, active up today. Additionally, in the investigated area, faults of horizontal
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displacement exist, according to the study prepared by I.G.M.E. for the area during
the previous phase of PEIA.

Another fact reasserting the extensive area’s instability is the displacement of the
Miocene sediments, laid on top of clays and conglomerates, in such extent as not to
be able to distinguish their stratification. The area’s general instability is reasoned,

also, by the hydrogeological behavior of the existing formations.

Underground water presence is impressive, mainly at small depths, which is proved

by the existence of hydrophilous vegetation, like reeds.

In general, at “Omprela 17 site, significant geotechnical problems should be expected
during construction and operation phase. Extensive and detailed studies are required
to fully understand geology and soil behavior of the site, during a seismic event or
activation of existing faults, in order to verify feasibility and safety of the Pipeline. In
any case, extensive works in the broader region will be required, which would cause

very significant impacts on the landscape, some of them being permanent.

4.3.7 Geological Conditions at the Onshore Facilities (C/S-M/S)

The following table illustrates the geological formations upon which the various
alternatives of the Onshore Facilities for the Compressor and Metering Station are

located.

Table 4.13 Geological formations of Onshore Facilities (C/S-M/S) sites.

Corresponding

s/n C/S-M/S Code : Geological Formation
Routing(s)
Limestones and Dolomites of Sinion
1 C/IS-M/IS 1 ALT4 and Pantokratora covered by layer of

clay.

¢ 35% on Limestones and Dolomites
2 C/S-M/S Kalivia ALT3. ALT4 of Sinion and Pantokratora.
e 65%Terra Rossa

Limestones and Dolomites of Sinion

3 C/S-M/S Florovouni ALT1a, ALT1b
and Pantokratora.

ALT1, ALT1b, ALTS5, Limestones and Dolomites of Sinion

4 C/S-M/S Variko ALT7 and Pantokratora.
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Corresponding

s/n C/S-M/S Code Routing(s)

Geological Formation

¢ 50% on Limestones and Dolomites
ALTl, ALle, ALTS, of Sinion and Pantokratora.

5 C/S-M/S 2 ALT7

¢ 50% on Talus and lateral screes of
slopes

¢ 80% on Limestones and Dolomites
6 C/S-M/S Gouri ALT2. ALT6 of Sinion and Pantokratora.
e 20% on Terra Rossa

ALT1, ALT1a, ALT1b,

7 C/S-M/S 3 ALTS,

Triassic breccia

¢ 50% on Limestones and Dolomites
8 C/S-M/S 4 ALT5. ALT6 of Sinion and Pantokratora.
e 50% on Triassic breccia

4.3.8 Geotechnical Conditions

The data of the chemical composition of the soil are expected by the investigation
works. Four (4) boreholes have been performed at the station site, six (6) boreholes

along the onshore pipeline route and two (2) boreholes in the landfall area.
e Compressor and Metering Station (Florovouni)

Four (4) boreholes have been performed at the compressor station area: one (1) to a
depth of 10m, two (2) to a depth of 20m and one (1) to a depth of 30m. Roughly, the
retrieved samples consisted of a top layer of red/brown clay with a thickness varying
between 1m to 10m. The clay becomes stiffer along the depth of the borehole and
contains some gravel and limestone. Under this layer, a layer of heavily fractured
limestone was found intruded by red clay in some of the fractures / voids. This layer

lasted to the full depth of the boreholes.

Both the finding of the limestone layer as well as the clay deposits are in accordance
with the Geological and Tectonic Study. This study mentions the presence of
limestone bedrock together with surficial terra rossa (red clay) deposits having a

thickness not more than a few meters.
e Onshore Pipeline Route

Six (6) boreholes have been performed along the pipeline route, excluding the

landfall area.
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Between KP 6.0 and KP 7.7, three (3) boreholes of 15m each have been performed:
marls and CLAY overlain by a 1m to 1.5m thick layer of disturbed local soil.

At approximately KP 4.0, one (1) borehole of 15m has been performed: CLAY
overlain by a 5m thick layer of disturbed local soil; below 10m bedrock
(LIMESTONE).

Near the road crossing (Perdika — Parga) at approximately KP 2.5, two (2) boreholes
of 10m each have been performed: white/grey/brown loose SAND and carbonate
GRAVEL, eroded material of the limestone bedrock.

e Landfall (Omprela 2)

Two (2) boreholes have been performed on the landfall at Omprela 2: one (1) to a
depth of 27m and one (1) to a depth of 30m (see Table 4.14). The first 20m of the
27m borehole consisted of SAND and CLAY with cobbles. A layer of good quality
LIMESTONE was encountered between 2m and 4m same as between 7m and 7.5m.
After a depth of 20m the soil consists of very stiff blue clay stone. This layer

continued to the full depth of the borehole.

The first 20m of the 30m second borehole consisted mainly of sand with gravel
followed by a layer of medium to stiff clay between 20m and 25m. After a depth of
25m the soil consists of very stiff blue clay stone similar to the 27m borehole. This

layer also continued to the full depth of the borehole.

Table 4.14 Landfall site boreholes location.

Location Easting (m) Northing (m) Ground Elevation*
G-BH-LFG-01 439419.81 4352715.00 94.42
G-BH-LFG-02 439368.72 4352677.68 77.82

* Heights relative to Piraeus National Vertical Datum (MSL). Lowest Astronomical Tide is -

0.15m below Piraeus National Vertical Datum (MSL) at Omprela

The presence of the blue clay corresponds to the findings of the Geological and
Tectonic study. This finding indicates the possible presence of limestones

conglomerates, a fact that explains the finding of limestones in the 27m borehole.
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4.3.9 Geotechnical behavior of the geological formations

In general, the following are presented regarding the geotechnical behavior of the

various geological formations.
Limestones

Limestones are rocks with good to high resilience and do not present any problem
during foundation of any kind. Additionally, they do not suffer from weathering
(especially marbles) and so they do not create unstable or of low resistance zones
above their healthy mass; rock’s cracking, their orientation and their surface layering

have important role.

In slope sites, limestones are solid formations, conditionally they are not multi-
cracked, the discontinuities orientation (cracks — layers) is not unfavorable to the

slope’s orientation and the angle of friction along the discontinuities is small.

Limestones behavior towards certain major technical projects changes significantly
when the formation is karstic. Here, it should be noted that calcification is a slow
process. The rock, if suffered by karstification, presents problems caused by existing
cavities or hollows and not by limestones’ degradation during a project’s life span. In
the overall limestones’ behavior, their regular filling with clay materials has a

significant role, since it decreases their resilience.

Conglomerates — Sandstones

When solid, these rocks behave favorably. Their resilience is strong and no problems
are created to foundations; their slopes are stable even in vertical gradient. Problems
arise when these rocks are loosened. Their loosening depends on the nature of the
gravels’ (conglomerates) or grains’ (sandstones) binding material of these rocks. This

binding material can be silica (quartz), clayey, or calcite.

When it is clayey, of “low behavior’ clay, the rocks cohesiveness can be reduced
through water contact. This results in the decrease of the rocks’ resilience or even
their total loosing. When the binding material is calcite, their dilution by water and the
consequent loosing is feasible. Additionally, inner erosion is possible, if the water
table is high. Rocks with calcite binding material is of higher resilience than those

with clayey binding material.
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Finally, it should be noted that conglomerates and sandstones, more often than not,
do not stand alone but in layers’ succession with marls, siltstones, etc., that is with
rocks of lower resilience. The succession of materials of different resilience could

cause different subsidences.

Plistocene sediments — Alluvial deposits

Their behavior depends upon the nature of the materials that form them (clay, silt,
sandgravels, and gravels), these materials’ thickness and the water table’s level, in
combination to the technical project planned on the formations. Issues of insufficient
stability deteriorate when the following conditions apply individually or

accumulatively:
o Presence of clayey marls with large concentration of thick clay
o Formation layers, dipping in the same direction as the slope or the excavation
o Not sufficient drainage of natural slopes and sloppy surfaces

o Water presence inside the formations of sandstone or conglomerates and

creation of slip planes on top or beneath clayey layers.

The most common land sliding movements that are developed in the aforementioned
formations and cause risks for the investigated area, especially after a seismic

events or excavations, include:
e Landslides (creeps, etc.)

In their manifestation, two factors, mainly, contribute: i) the often dipping in the same
direction as the slope discontinuity surfaces (fractures, faults) and ii) the presence of
dense network of crossing ruptures in combination to weathering factors, slopes’

grade, etc.
e Rock falls

Rock falls can only happen in areas of steep morphological features. Rock falls’
manifestation is probable in sites where carbon or conglomerates parts lay on top of

clayey and marls crossings.

Based on what described previously, an indication of the classification and the most
suitable excavation methods for each formation along the investigated routing is

presented in Table 4.15.
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Table 4.15 Excavation Classification.
Description of Geological — :
Formation Classification Excavation Method
Explosives (under
1. Limestones Rock conditions) or mechanical
excavation

o | Neogene (in the whole of their mass) Semi Rocks to Ripper or mechanical

’ Earthen excavation

Conglomerates (cohesive) parts of Ripper or mechanical

3. Plistocene and Paleogene Semi Rocks to Rock .
. excavation
formations
4, Clay,_ marls, sands, parts of Earthen Mechanical excavation
Plistocene formations
5. Recent deposits, lateral slopes Earthen Mechanical excavation

screes, coastal deposits

The following table (Table 4.16) presents the suggested, based on the geological and
technical data, slopes’ grade per geological bed, as well as the maximum slopes’
length that can be applied for future excavations. In case that the suggested slope’s
gradient and the geomorphology of the slope lead to a slope’s length bigger that the
allowed one (as illustrated in the following table) it is necessary a berm of 1-1.5m

width to intervene, with runoff gradient 1% and drainage trench at the inner side.

Table 4.16 Suggested Gradient and Maximum Allowed Length of Slopes.

. . . Slopes Gradient | Maximum Slopes’
Description of Geological Formation
(Suggested) Length (m)
1. Limestones 1.2 - 1:3 15 - 25
2. Neogene (in the whole of their mass) 1.1 - 21 15
Conglomerates (cohesive) parts of
3, glom ( €) p 1:2 -1:3 15 - 25
Plistocene formations

Clay, marls, sands, parts of Plistocene

4, y b 11 - 32 12 - 15
formations

Recent deposits, lateral slopes’ screes,

5. P ‘0P 11 - 32 10 - 15
coastal deposits

Note 1: Relation 1:2 means 1: horizontal, 2: vertical
Note 2: In case of high aquifer, layers of same direction as the slope, considerable faults presence and rocks’
mass fragmentation, reduce the technical characteristics of the formations and consequently it is deemed
necessary to reduce gradient and length of slopes.
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4.3.10 Description of the Hydrogeology of the Area

Ground water can be present in various depths, depending on the aquifer’s
structuring. In general, geological formations of the investigated area are classified in
3 basic categories depending on the manner that water circulates within their body.

e Granular or micro-permeable formations

Under this category fall the geological formations that are cohesive or loose but their
mass presents porosity. In that case, water can primarily circulate through the pores.
This category includes alluvial deposits and formations (sands, conglomerates,

screes), plistocene formations, and sandstones.
e Fractured or macro-permeable formations

Under this category fall the rocks with no porosity but allow water circulation through
their discontinuity network. In that case, water can pass through any discontinuity
that exists in the rock’s body. This category includes limestones and generally
weathered zones of every geological formation. Water movement in fractured rocks
is made towards certain directions and not all the area of the rock, unless the

formation is much fractured and behaves as macro-permeable formation.
e Waterproof or impermeable

These are formations that do not allow water percolation, such as schists with
tectonic alteration, marls, marley sandstones, clay and detailed phases of dilluvial

and alluvial deposits.

In Hydrogeology, for practical reasons, lithographic formations are divided in the

following groups:
o Permeable, when permeability is higher or equal to 10-5m/s.
o Semi-permeable, when permeability ranges 10-5-10-7m/s.

o Impermeable, when permeability is lower than 10-7m/s.
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4.3.11 Hydrogeological Conditions along the Onshore Routings
Alternative Routing ALT1

The biggest part of the routing traverses macro-permeable limestone formations,
thus, no problem is expected caused by high aquifer. Near the landfall site “Omprela

2” high aquifer is evident through the hydrophilic vegetation and a spring.

Alternative Routing ALT1a

Exactly as in ALT1, the biggest part of the routing traverses macro-permeable
limestone formations, thus, no problem is expected caused by high aquifer. Near the
landfall site “Omprela 2” high aquifer is evident through the hydrophilic vegetation

and a spring.

Alternative Routing ALT1b

As previously, the biggest part of the routing traverses macro-permeable limestone
formations, thus, no problem is expected caused by high aquifer. Near the landfall

site “Omprela 2” high aquifer is evident through the hydrophilic vegetation and a

spring.

Alternative Routing ALT2

The routing traverses macro-permeable formations (limestones), permeable
formations (talus and lateral slopes’ screes), impermeable (clays, marls, gyps and
evaporites) and semi-permeable (flysch). Generally, along limestone formations high
aquifer is not expected. Near the landfall site “Omprela 2” high aquifer is evident

through the hydrophilic vegetation and a spring.

Alternative Routing ALT3

The routing traverses mainly macro-permeable limestone formations, thus, no

problem is expected caused by high aquifer.

Alternative Routing ALT4

The routing traverses mainly macro-permeable limestone formations, thus, no

problem is expected caused by high aquifer.
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Alternative Routing ALT5

The routing traverses macro-permeable formations (limestones), permeable
formations (talus and lateral slopes’ screes), impermeable (clays, marls, gyps and
evaporites) and semi-permeable (flysch). Generally, along limestone formations high
aquifer is not expected; high aquifer is expected along the screes near the landfall

“Omprela 17, resulting in possible construction problems.

Alternative Routing ALT6

The routing traverses macro-permeable formations (limestones), permeable
formations (talus and lateral slopes’ screes), impermeable (clays, marls, gyps and
evaporites) and semi-permeable (flysch). Generally, along limestone formations high
aquifer is not expected; high aquifer is expected along the screes near the landfall

“Omprela 17, resulting in possible construction problems.

Alternative Routing ALT7

The routing traverse mainly macro-permeable limestone formations, thus, no problem

is expected caused by high aquifer.

4.4 Seismicity

44,1 General

The investigated area is characterized as an area of medium seismicity. At sequence

data from historical seismicity are presented.

For the seismic design of the Project the following studies were prepared:
o Seismological Study - Greece Onshore section.
o Geologic and Tectonic Study for the Greek Onshore Section

According to the Seismic Risk Zone map of Greece (see Picture 4.3) the investigated
area is classified as Il (class of medium seismic risk) with Seismic Soil Acceleration A
=0,24 g.
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Picture 4.3 Seismic Risk Zoning Map of Greece.
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4.4.2 Historical Data

For the historical seismicity the catalogue of Papazachos et al 2000, Papazachos
and Papazachou 2003, in which information on earthquakes from 500 BC until 1999
AD is contained, was used. This catalogue reports information for historical events
for the whole area of Greece. The magnitude is reported in moment magnitude scale
(Mw) while the depths of events are reported as shallow (n) (<60km) and
intermediate (i) only. The magnitude errors are estimated as ~0.35 and in some
cases ~0.5. Location errors are estimated as 20km while in some cases could be

30km or 50km (Papazachos and Papazachou 2003).

Based on the historical data of the catalogue mentioned, a map with the distribution
of epicenters of historical earthquakes was prepared for distance of 1 degree or ~111
km around the study area (Picture 4.4). This map gives a first image of seismicity

distribution, although the epicenter location is not so accurate. As it can be observed,
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very close to the area under study there have been one strong historical earthquake
(1823, (6.3), VIII). Besides this, a lot of historical earthquakes are located close to
known seismically active regions, like Corfu, Paxoi Lefkada, Cephalonia islands and
broader Epirus region. The following are reported for some historical events in the
study area.

o 1823, June 19, 39.40, 20.30 E, h = n, M=(6.3), Epirus, Sagiada (VIII)

The earthquake destroyed 2000 houses in Epirus; the town of Sagiada was heavily
damaged.

o 1732, November, 39.50, 20.10 E, h = n, M=6.5, Corfu, (VIII)

A sufficiently violent shock, associated with sound from the side of the coast, was felt

in Corfu where the sea seemed to swell.

o 1743, February 20, 39.20, 20.10 E, h =n, M=7.1, Corfu, (VIII)
The earthquake caused damage in Corfu.

o 1786, February 5, 39.20, 20.10 E, h = n, M=(6.8), Corfu, (IX)

The earthquake destroyed a large part of the city and killed 126 people while the

number of injured was larger.

Here it should be stressed out again, that the historical data are based in macro
seismic observations and not in instrumental recordings, accordingly the data are not
complete and contain obscurities and inaccuracies. Usually the intensity has been
overestimated, due to the limited resistance of buildings; consequently, the

conclusions could differ with the intensity results for earthquakes that occur today.
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Picture 4.4 Epicentres of historical earthquakes within 1 degree distance around the
study area, M>6.
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The following table (Table 4.17) lists historical earthquakes in a 1° distance (~111km)
of M>6, around the study area. Magnitudes in parentheses denote larger errors in
magnitude estimation (~0.5), while brackets denote uncertainty in occurrence of

event.

Table 4.17 List of historical earthquakes in 1 degree distance (~111km, M>6) around the
study area.

358 | 0000000000,00 40,100 20,100 n 6,2 Argyrokastro VIl
968 | 1222000000,00 39,300 19,900 n 6,6 Corfu VI
1153 | 0000000000,00 39,800 20,100 n 6 Burtint ,Albania VI

1444 | 700000000,00 39,100 20,000 n 7,1 N.lonian Sea

1514 | 0000000000,00 39,100 21,500 n 6 Pindos VI
1544 | 424000000,00 39,500 21,600 n 6,4 Pili, Trikala VI
1577 | 0000000000,00 38,800 20,600 n 6,2 Lefkada VI
1612 | 526070000,00 38,800 20,800 n 6,5 Lefkada VI
1613 | 1012000000,00 38,800 20,800 n 6,4 Lefkada VIl
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Year | Month/Day/Hour | Latitude | Longitude | Depth Magl\;"'ﬂtIUde City Int&nl\i'ty
1625 | 628000000,00 38,800 20,700 n 6,6 Lefkada IX
1630 | 702000000,00 38,800 20,800 n 6,7 Lefkada IX
1651 | 226000000,00 39,700 20,000 n 6 Corfu Vi
1666 | 1100000000,00 | 39,600 19,800 n 6,2 Corfu Vi
1674 | 116000000,00 39,500 20,000 n 6,5 Corfu VI
1704 | 1122000000,00 | 38,800 20,700 n 6,3 Lefkada IX
1709 | 0000000000,00 | 38,900 20,800 n 6 Vonitsa VI
1722 | 605000000,00 38,700 20,600 n 6,4 Lefkada VI
1723 | 222020000,00 38,600 20,650 n 6,7 Lefkada VI
1732 | 1100000000,00 | 39,400 20,100 n 6,5 Corfu VI
1740 | 204000000,00 39,700 20,700 n 6,2 loannina VI
1743 | 220000000,00 39,200 20,100 n 7,1 Corfu VI
1769 | 1012180000,00 | 38,800 20,600 n 6,7 Lefkada IX
1773 | 500000000,00 39,500 19,900 n 6,3 Corfu VI
1783 | 323050000,00 38,710 20,610 n 6,7 Lefkada X
1786 | 205000000,00 39,200 20,100 n 6,8 Corfu IX
1787 | 619030000,00 39,600 21,400 n 6 Pili VI
1809 | 504000000,00 39,600 20,300 n 6,3 Ipeiros VI
1813 | 1210130000,00 | 39,580 20,650 n 6,2 loannina IX
1815 | 0000000000,00 | 38,800 20,700 n 6,3 Lefkada VI
1820 | 221000000,00 38,800 20,600 n 6,4 Lefkada IX
1823 | 619000000,00 39,400 20,300 n 6,3 Epiros, Sagiada VI
1825 | 119114500,00 38,700 20,600 n 6,5 Lefkada X
1826 | 126000000,00 39,000 20,600 n 6,2 Preveza \il
1833 | 629000000,00 39,400 21,300 n 6,0 Arta VI
1854 | 730013000,00 39,800 20,200 n 6,5 Delvino, Albania \il
1858 | 405000000,00 39,800 20,600 n 6 loannina VI
1858 | 920000000,00 40,200 20,100 n 6,2 Delvino, Albania IX
1858 | 1010093000,00 40,140 19,780 n 6,4 Chimara, Albania IX
1860 | 410000000,00 40,300 20,100 n 6,3 Tepeleni, Albania VIl
1866 | 1204000000,00 | 40,200 20,200 n 6,3 Argirokastro, Alb. IX
1867 | 127000000,00 39,600 20,800 n 6,2 loannina VI
1867 | 204041900,00 38,390 20,520 n 7,4 Cephalonia X
1869 | 1228000000,00 | 38,850 20,800 n 6,4 Lefkada X
1871 | 409000000,00 39,600 20,100 n 6 Corfu VI
1872 | 211200000,00 39,700 20,200 n 6,1 Sagiada IX
1891 | 627000000,00 38,900 20,700 n 6 Preveza \ill
1893 | 614000000,00 40,100 19,600 n 6,6 Chimara, Albania IX
1895 | 514000000,00 39,420 20,610 n 6,3 Epiros X
1897 | 117000000,00 39,800 20,100 n 6,2 Divre, Albania IX
1898 | 731054000,00 39,650 20,810 n 6,3 loannina VI

The modern seismic data period for Greece starts at the early years of the previous

century. At that time the first instruments were installed from the Geodynamic

Modern Seismic Data
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Institute of National Observatory of Athens (GI-NOA) and since then GI-NOA is

responsible for seismicity monitoring in Greece.

In Table 4.18 the catalogue of earthquakes within one degree of distance around the

study area and having magnitude larger than or equal to 6.0, are presented.

In Picture 4.5 and Picture 4.6 two seismicity maps are presented. The presented

magnitude range per figure is Mw > 5.5 and 6.0 respectively. From these figures we

can observe the following:

o there is no significant (>6) earthquake close to the study area (less than ~15 -

20km). Strong events are located close to Paxoi islands as well as close to

Lefkada island. There is no strong event inland, in Epirus, for this time period.

o smaller magnitude events exist closer to the study area, these events have in

general shallow depths < 20km

o The strongest earthquake closer to the study area was the 1915 event (19

August, M=6.1, VIl s/n 5 of table) at a distance of 15km from pipeline’s axis at

the coast and 20km from pipeline’s Facility area.

Picture 4.5 Epicentres of modern data within 1degree distance around the study area

(Mw>5, 1900-2009).
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Picture 4.6 Epicentres of modern data within 1 degree distance around the study area
(Mw>6, 1900-2009).
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Table 4.18 List of earthquakes within 1 degree of distance around the study area with
Magnitude >= of 6.0Mw.

s/ | YEAR | MMDD/HHMMSEC | LATITUDE | LONGITUDE | DEPTH | Mw |
1 1914 1127143946 38,72 20,62 0 6,3
2 1915 807150403 38,5 20,62 0 6,7
3 1915 810020249 38,5 20,7 0 6,1
4 1915 811091043 38,5 20,7 0 6,4
5 1915 819064216 39,2 20,2 0 6,1
6 1917 523054627 39,1 20,5 0 6,1
7 1919 1222234106 40,3 20,7 0 6,3
8 1921 913085953 38,9 21,18 0 6
9 1948 422104245 38,71 20,57 0 6,5
10 1948 630122113 38,8 20,6 0 6,4
11 1953 809074107 38,43 20,5 0 6,4
12 1953 1021183952 38,7 20,96 0 6,3
13 1966 1029023925 38,78 21,11 17 6
14 1967 501070902 39,47 21,25 12 6,4
15 1990 616021620 39,1 20,7 0 6
16 2003 814051455,3 38,744 20,539 11 6,3
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4.4.3 Seismic hazard calculation

The seismological study using various statistical methodologies, parameters
guantifying seismic hazard, were computed the maximum expected earthquake
magnitude for the area and the expected peak ground acceleration, velocity at 0,2
sec and 0,1 sec for various return periods.

The results are given in the following Tables:

Table 4.19 Estimation of maximum expected magnitude.

Table 4.20 Probability that magnitude M or larger will occur in T years.

Table 4.21 Magnitude with probability of exceedance P in T years.

10% 7,0 7,3 7,7 7,9
20% 6,7 7,0 7,3 7,6
40% 6.4 6,6 7,0 7,3
50% 6,2 6,5 6,9 7,2
60% 6,1 6.4 6,8 7,1
80% 59 6,2 6,5 6,8
90% 57 6,0 6,4 6,7

The peak ground acceleration, velocity, spectral acceleration at 0.2 and 1.0 sec were
used as seismic hazard quantities. Hazard was calculated, for the geographical area
with latitude 39.1° - 39.58° and longitude 20.1° - 20.58°. The computations were
made on a grid with 0.1 degrees step. The calculations of the seismic hazard were
done for four return periods 95, 475, 949 and 2475 years, (e.g. probability of
exceedance 10% in 10 years, 10% in 50 years, 10% in 100 years and 2% in 50
years) and for rock soil type. The final results are given in the following table.
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Table 4.22 Seismic hazard.

4.4.4 Seismic Risk of Soils

According to the Greek Anti-Seismic Regulation (table 2.5 of paragraph 2.3.6 of the

Regulation), soils of the area of the proposed routing are classified as follows:

o Limestones, marls, sandstones, quartzites, cohesive conglomerates, marley

sabdstones, are Category A.
o Non cohesive and non healthy rocky formations are Category B.
o Cohesive plistocene formations are Catergory B.

o Loose plistocene sandgravel and aggregate alluvial deposits are Category B
or C.

o Olocene formations are Category B or C.

Based on the data arising from the interpretation of the Greek Seismic map and the
geological maps of the investigated areas, the following table presents seismic

parameters of the regional formations.
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Table 4.23 Seismic parameters.

Longitudinal Seismic AR DB

Description of Geological , Geological
Formations Waneszrﬁlgeed Formations
P p=g/cm?®

Recent to contemporary
1. | formations. Deposits of rivers, 300 — 1.400 1,8-2,0
talus, lateral screes, fan.

Old deposits, lateral screes of

2. plistocene 1.300 — 2.000 2,0-25
Clayey matrles, clays, silt,
3. sandstones, neogene 1.800 — 3.500 22-27
conglomerates of plistocene
4. Limestones 4.300 — 6.000 25-29

4.5 Soil and Morphological Conditions

45.1 Coastal Part

Presented data derive from the study: “Coastal morphology and marine
biodiversity of some sites at the NW coasts of Greece (lonian Sea) where an

onshore natural gas pipe is planned” prepared by H.C.M.R..

The shores of the investigated area present geological formations of the lonian Zone,
with limestones of Mesozoic age. The south part of the investigated area has
molassic type marls, sandstones and conglomerates of Mesozoic age, mainly.
Rocks’ type, rocks’ resilience to mechanical weathering and corrosion, as well as the
existing tectonic data and the river network are the critical factors that shaped the

areas’ relief.

The coastline presents an intense relief at the southern part of the investigated area
and a smoother one at the northern part with the presence of a river, discharging at
“Karavostasi” beach, and small torrents. In the area, relatively steep slopes are
present, even higher than 15%. Regarding slopes direction, west and southwest

directions are the majority followed by east directions.

From Autumn till Spring, NW, S and SE winds, of 3-bm/s speed, prevail, while in
Summer the area is affected only by NW winds of 3-4m/s speed. Biggest waves in
Autumn have 0.6-0.8m height and NW, S, SW direction; in Winter 0.8-0.9m height
and NW direction, in Spring 0.6-0.8m and NW direction, and in Summer 0.5-0.6m
and NW direction.
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Landfall “Omprela 2” (Alternative Routings ALT1, ALT1a, ALT1b, ALT2)

In the area of landfall “Omprela 2” (Picture 4.7 and Picture 4.8) fallen rocks along the
coast exist. Additionally, a sandy beach of 40-60m long and 5-10m width is formed of
medium and coarse sand. The mechanical erosion of the fallen rocks by the waves is

evident.

Picture 4.7 Overview Picture of Landfalls "Omprela 1" and "Omprela 2".

Image © 2008 DigitalGlobe
Pointer 39°18'43.38" N 20°18'32.41"E elev 26 ft Streaming ||]1]]1]1]1 100%

Picture 4.8 Details of Landfalls "Omprela 1" and "Omprela 2".
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Landfall “Stamponi” (Alternative Routing ALT3)

North of the Arilla bay, an extensive zone of rocky shores exist, leading to the
depository beach of Perdika (Sofas) (Picture 4.9). This beach has 250m length and
10-25m width. 200m from the end of the beach and to the North lays the landfall of
ALT3, at “Stamponi” location. Details are illustrated in Picture 4.10.

Picture 4.9 Overview Picture of Landfalls "Sofas" and "Stamponi".

Image ©2008 DigitalGlobe
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Picture 4.10 Details of "Stamponi" Landfall.

Landfall “Sofas” (Alternative Routing ALT4)

At the southern part of Perdika’s beach (“Sofas” location), where the landfall of ALT4
lays, rounded rocks exist, at a small torrent’s fan. The rest of the beach is composed
by sand and gravels (Picture 4.9 and Picture 4.11). This beach is entirely secluded,

fenced and the camping “Sofas” operates there.

Picture 4.11 Details of "Sofas" Landfall.

Landfall “Omprela 1” (Alternative Routings ALT5 and ALT6)

In the area of landfall “Omprela 1” intense to steep relief exists, with high gradient.
The area is generally accessed with difficulty. Rockfalls from the slopes end up on
the beach, consisting its main feature. Rock formations are mainly clay-sandstones

and conglomerates of Mesozoic age, suffering mechanical erosion and even though
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the beach could be classified as steep rocky ones, beaches of small length (40-80m)
and medium width (5-8m) are formed (Picture 4.7 and Picture 4.8).

Landfall “Stavrolimenas” (Alternative Routing ALT7)

Stavrolimenas bay is characterized by a deposited sand-gravel beach (Picture
4.12).The beach is 80m long and 10-12m wide. Behind the beach a very small
depository field is formed, without the presence of water source. Beach access is
relatively difficult. Anthropogenic activity is limited, relating to the depository field
mentioned above and some scattered residents (in initial phase).

Picture 4.12 Details of Landfall "Stavrolimenas".

45.2 Onshore Part

The onshore part of the investigated area consists of hilly and semi-hilly area, as well
as valleys covered mainly by forestrial areas (bushlands and shrublands) and
grasslands (Table 4.24 — Annex A — Maps (Volume Il), Map 7240-AU-VM-01). Based
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on the Hellenic Military Geographical Service (H.M.G.S) data, highest summit is
located on the south-eastern border of the area, at “Logora” location, north-east of
Agia, with an altitude of 809m. Other summits, which are significant for the Project
either due to their location or their height, are: “Trigona” (659m), “Tsouka” (636m),
“Spithari” (531m), “Milokorfi” (378m), “Arillas” (345m), “Dimokastro” (227m) and
‘Anemovori’ (114m). The only river of constant flow is the “Perdika” river, which
discharges at Karavostasi bay, while all the other water courses are of torrential or
irregular flow. Indicatively, the followings courses are mentioned: “Megalo Pori”,
“‘Rethi”, “Aitofolias”, “Kokinomaliorema”, “Souha”. Within the investigated area, no
lands covered constantly or periodically by surface waters (lakes, ponds, marshes)
exist. From a phytosociological point of view, the investigated area belongs to

Mediterranean Vegetation Zone of evergreen broadleaved bushes (Quercetalia ilicis).

Table 4.24 Vegetation Type and Area.

Vegetation Type Area Areal Percentage Circumference*
(m?) (%) (m)

Forest 23560531,41 24,12 94925,07
Forestrial Area** 30507898,79 31,24 132554,34
Grassland 28902497,26 29,59 60611,93
Agricultural Land 12308693,20 12,60 88027,91
Rocky Areas 459548,16 0,47 4107,46
Residential Area 1921726,13 1,97 13852,57
Total 97660894,94 100,00 394079,27

* |length of verge strip

** Forestrial lands refer to bushlands, shrublands, and generally areas of medium vegetation, and/ or|
slopes. Greek legislation classify them as forestrial (not forests), in order to include them in the
relevant special legislation, due to their protective role. Areas of mosaic vegetation with forestrial
Agricultural vegetation may also be included.

Alternative Routings ALT1, ALTla, ALT1b, ALT2, ALT5 and ALT6 traverse the
southern part of the investigated area, NW of Agia, where steeper gradients
dominate, ending at landfalls of “Omprela”. Most significant summits traversed are
“Perivlepton” (489m) for routings ALT1, ALT1a, ALT1b and ALTS and “Spithari’
(531m) for routings ALT2 and ALT6, while significant water courses are “Megalo
Pori”, Aetofolia and “Rethi. Alternative Routings ALT3 and ALT4 traverse the
northern part of the investigated area, northwest of Perdika; an area of high altitudes
but gentle slopes, ending at Landfalls “Stamponi” and “Sofas”, respectively, in

Perdika bay. Highest summits are “Tsouka” (636m) and “Folea” (5627m), while the
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closest water course is “Souha”. Alternative Routing ALT7 traverses the central part
of the investigated area, south of Perdika, where lower altitudes and gentle slopes
are dominant, ending at “Stavrolimenas” bay. Important summits are “Trigona”
(659m) and “Perdikorahi” (449m), while the courses of “Aitofolia” and

“Kokinomaliorema” are close to the route

Based on the alignment sheets and the field visits performed by the engineering
team the following morphological data are presented.

For the first section (Section 1), approximately 2km long, the topography of the
proposed pipeline route can be characterized as follows, starting from the

compressor station in downstream direction:
o Upward slope between KP 0 and KP 130, average angle is 14 degrees;
o A plateau is present between KP 130 and IP-G-08;

o Downward slope between IP-G-08 and IP-G-09, maximum angle is 19

degrees;
o Vegetation consists mainly of bushes, varying from light to very dense;

Picture 4.13 Section 1 (KP 0.000 - KP 1.898).
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Picture 4.14 Picture from P1 (183442.76, 4362562.02, Eastern Direction).

The second section (Section 2), approximately 2.4km long, runs from IP-G-09 to IP-
G-13, and can topographically be characterized as follows, starting from IP-G-09 in

downstream direction:

o Downward slope between IP-G-08 and IP-G-09, maximum angle of 22

degrees;
o Crossing of a dirt road;
o Crossing of several olive groves;
o Crossing of an asphalt road;
o Crossing of a power line;

o Pipeline runs through a flat area between IP-G-10 and IP-G-13.
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Picture 4.15 Section 2 (KP 1.898 - KP 4.254).

The third section (Section 3), approximately 2.2km long, runs from IP-G-13 to IP-G-
18, and can topographically be characterized as follows, starting from IP-G-13 in

downstream direction:
o Upward slope of 21 degrees between IP-G-13 and IP-G-14;
o Small valley in between 2 hills;

o Upward slope of 27 degrees to an altitude of 370m between IP-G-14 and IP-
G-15;

o Downward slope of 25 degrees between IP-G-16 and IP-G-17

o Downward slope of 11 degrees through a valley between IP-G-17 and IP-G-
18

This section is characterized by the steepest slope in the entire pipeline route. The
hills are covered with dense bushes and in between the hills there is a small olive
grove that needs to be crossed. An elevation drop of approximately 100m is present
in the valley between IP-G-17 and IP-G-18

Picture 4.16 Section 3 (KP 4.254 - KP 6.408)
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The last section (Section 4), approximately 1.7km long, runs from IP-G-18 to OM-2%,
and can topographically be characterized as follows, starting from IP-G-18 in
downstream direction:

o 2 dirt road crossings between IP-G-18 and IP-G-19;
o Crossing of a power line between IP-G-18 and IP-G-19;

o Upward slope starting between IP-G-18 and IP-G-19, average angle of 22
degrees;

o Z-bend at the top of the slope to save olive groves;

o Downward slope after olive groves, average slope 17 degrees, maximum

slope 28 degrees

o Pipeline reaches landfall point aligned parallel to the offshore pipeline

Picture 4.17 Section 4 (KP 6.408 - KP8.165).

4.6 Oceanographic Conditions

Meteo-Oceanographic data relevant to the design of the offshore pipeline are

extracted from the Metocean Design Parameters Report and the Design Basis

191t is noted that the proposed landfall site is slightly relocated, by 24.92m, from the approved in the
preliminary stage landfall site. Specifically, the coordinates of the proposed landfall site are 180414,
4358694 while the coordinates of the approved in the PEIA stage are 180390, 4358701. Both sites are
in the same bay. Essentially, there is no difference between the two landfall sites and consequently they
have been perceived as one and the same for the purpose of this ESIA.
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Memorandum of INTECSEA and IGI Poseidon. The metocean data is provided for a
series of output locations along the proposed pipeline route. Figure 4.2 provides an

overview of the output locations.

Figure 4.2 Meteocean study output locations along the qualified offshore route.
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4.6.1 Geology
4.6.1.1 Nearshore part

4.6.1.1.1 Bathymetry for nearshore part
Oceanographical data are presented from submarine nearshore hydrographic and

geophysical survey.
The bathymetry along the proposed pipeline route is described as follows:

Table 4.25 Bathymetry data relevant to section investigated during the neashore
survey.

Minimum depth along the proposed route: 3.7 metres at KP 0.027

Maximum depth along the proposed route: 40.2 metres at KP 0.700

Maximum gradient along the proposed route: | 13° from KP 0.368 to KP 0.372

Depth range along the proposed pipeline | 2.1 metres (north side) to 49.0 metres
corridor: (southwestern side)

Maximum local gradient: 15.9° (100 metres southward from KP 0.420)
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From the shoreline at approximately KP 0.000 to KP 0.368 (water depth 13 metres),
the seabed deepens towards south-west with a gradient of 2.0°. In this part of the
survey corridor, to the south of the proposed route, the bathymetry shows the
presence of several channels, less than one meter deep. These channels are
probably the continuation of several incisions visible on the mountain along the

shoreline.

From KP 0.368 (water depth 13 metres) to KP 0.477 (water depth 21 metres), the
proposed route intersects an elongated ridge orientated NW-SE that crosses the
entire survey corridor. The detailed gradients of the seabed along this section of the

route are shown in Table 4.26

From KP 0.477 (water depth 21 metres) to the end of the survey corridor (KP 0.700,

water depth 40.2 metres), the seabed deepens with an average gradient of 5.1°.

Table 4.26 Gradient Details from KP 0.368 to KP 0.477.

KP Gradient Water Depth (m)

0.368 to 0.372 13° 13to 13.7

0.372t0 0.426 2.2° 13.7t0 16.1

0.426 to 0.430 11° 16.1to 17

0.430 to 0.452 2.7° 17t0 17.5

0.452 to 0.463 5.7° 17.5t0 18.7

0.463 to 0.470 4.1° 18.7t0 19

0.470to0 0.477 11.3° 19to 21

4.6.1.1.2 Seabed nearshore part
From the shoreline, approximately KP 0.000 to KP 0.070 the route crosses an area

with scattered rocky boulders lying on sand.

From KP 0.070 to KP 0.360 the route crosses a sandy area. In this part of the survey
corridor, to the south of the proposed route, the bathymetry shows the presence of
several channels, less than one meter deep, with ripple marks. Furthermore, around
KP 0.330 several rocky boulders were detected both in the northern and in the
southern part of the survey corridor. The dimensions of the boulders are less than
one meter in height and about three metres in width; more details are presented in
Table 4.27
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From KP 0.360 to KP 0.474 the proposed route intersects an elongated mound
orientated NW-SE that crosses the entire survey corridor. Over the elongated ridge,
the data show the presence of seagrass (Posidonia Oceanica) growing over a thin
layer of sand deposited over the ridge itself. In particular, UVC data show extensive
meadows with some sand patches and rocky outcrops. In the southern part of the
survey corridor, as shown in the seismic data, the layer of sand becomes thicker and
the Posidonia Oceanica becomes very tall and widespread.

From KP 0.474 to KP 0.620 data show the presence of meadows of tall seagrass
(Posidonia Oceanica) that form an extensive matte orientated north-west to south-
east on sand. The condition of Posidonia Oceanica worsens as depth increases: the
Posidonia Oceanica becomes sparse, short and in some areas is seen to be dead.
There is no Posidonia Oceanica at a depth greater than 35.5 metres, and the

seafloor comprises sand.
Beyond KP 0.620 the seafloor is characterized by the presence of ripple marks.
Some trawl / anchor scars were detected in this area.

No magnetic targets were detected during the magnetometer survey.

Table 4.27 Boulder details.

s/n Easting [m] Northing [m] Height (m) | Offset from PPR(m)
1 438 685.40 4 352 765.47 1.1 249.0 NNW
2 438 702.68 4 352 755.57 <0.5 235.7 NNW
3 438 708.76 4 352 728.82 0.5 208.3 NNW
4 438 730.55 4 352 697.44 <0.5 173.0 NNW
5 438 800.14 4 352 665.65 0.5 127.2 NNW
6 438 778.61 4 352 647.21 <0.5 113.7 NNW
7 438 803.47 4 352 650.62 1 111.8 NNW
8 438 827.26 4 352 628.57 0.6 85.2 NNW
9 438 829.51 4 352 625.22 0.5 81.5 NNW
10 438 830.51 4 352 622.35 0.6 78.4 NNW
11 438 833.07 4 352 609.24 1.3 65.1 NNW
12 438 840.02 4 352 608.57 1 62.9 NNW
13 438 837.58 4 352 601.37 0.8 56.4 NNW
14 438 840.95 4 352 602.00 0.8 56.4 NNW
15 438 852.07 4 352 601.94 0.5 53.9 NNW
16 438 834.76 4 352 578.97 1.2 35.1 NNW
17 438 883.46 4 352 532.15 0.5 20.9 SSE
18 438 901.50 4 352 537.50 0.6 19.5 SSE
19 438 884.19 4 352 524.88 0.4 28.2 SSE
20 438 907.00 4 352 532.00 0.5 26.1 SSE
21 438 891.09 4 352 518.65 0.6 35.7 SSE
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s/n Easting [m] Northing [m] Height (m) | Offset from PPR(m)
22 438 902.52 4 352 496.46 0.7 59.8 SSE

23 438 912.39 4 352 460.87 1.1 96.7 SSE

24 438 913.86 4 352 453.40 1 104.3 SSE
25 438 921.38 4 352 452.46 <0.5 106.8 SSE
26 438 914.66 4 352 447.93 0.8 109.8 SSE
27 438 914.35 4 352 444.75 0.7 112.9 SSE
28 438 925.18 4 352 443.89 1.7 116.0 SSE
29 438 930.99 4 352 440.28 1.2 120.7 SSE
30 438 961.70 4 352 429.72 1 137.6 SSE

Geodetic Datum: WGS84 (ETRF1989), Grid: UTM Zone 34N (CM21°E)

4.6.1.1.3 Sub-Seabed nearshore part

Unit A

Unit A is characterized by stratified internal reflections, where visible, and it is
composed of fine to medium sand, as confirmed by borehole. The base of this unit
corresponds to an unconformable surface, probably of Quaternary age, caused by

sea level oscillations during that period.

The thickness of the unit along the proposed pipeline route ranges between 0 metres
at KP 0.000 to approximately 20 metres at KP 0.600. At KP 0.760, borehole detected
the base of this unit at 6.6 metres. At the location of boreholes (KP 0.179 and KP
0.308 respectively) the base of Unit A was not detected.

Unit B

Unit B is characterized by a semi-transparent acoustic facies that could be
interpreted as the Bedrock. At KP 0.760 Unit B was detected with a thickness of 3.4

metres and it is composed of limestone.

4.6.1.1.4 Shallow Geohazards and Installation Constraints
o Assessment of Biological Community Constraints

From KP 0.360 to KP 0.474, an elongated mound with the presence of seagrass
(Posidonia Oceanica) growing over a thin layer of SAND was detected. From KP

0.474 to KP 0.620 the meadows of tall Posidonia Oceanica form an extensive matte.

Notes on Posidonia Oceanica:
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Posidonia Oceanica is a marine plant (phanerogam) that grows only in the
Mediterranean Sea and around the southern coasts of Australia. Posidonia Oceanica
lives in a narrow coastal strip, normally on beds of soft sediment, at depths of
between 5 and 40 to 50 meters, depending on water clarity. It is a true plant, in that it
can bear flowers and disperse seeds. However, flowering is quite rare with less than
one flower found per 10 square metres per year. Its shoots, which are able to live for
at least 30 years, are produced at a slow rate from rhizomes which grow horizontally
by only 1 to 6 centimeters each year. Over centuries the rhizomes form mats which
rise up into reefs that help to trap sediment and mediate the motion of waves, thus
clarifying the water and protecting beaches from erosion.

Its role is very important for the local ecosystems since many other species find their
nutrients and shelter in Posidonia meadows. This rich ecosystem is protected under
the EU Habitats’ Directive.

o Slope Stability

A maximum seabed gradient along the route of 13° occurs between KP 0.368 and
KP 0.372.

o Shallow Gas
No shallow gas has been observed within the available data.

No anomalous seismic reflections, indicative of shallow gas accumulations that would

represent a hazard to construction, are seen along the pipeline route.
o Faulting

No shallow fault systems have been detected by the records.

4.6.1.2 Offshore part

4.6.1.2.1 Seabed Features and Sub-seabed Conditions from KP 000.469 — KP
16.000
Between KP 000.469 and KP 001.118 basement rock is expected to be encountered

at depth greater than 10 ms. The bathymetry shows a dipping slope to the west

between 20 metres and 60 metres LAT.
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Between KP 001.118 and KP 006.383 a sequence of sedimentary deposits are
observed on the sub-bottom profile data including chaotic type deposits and an infill
deposit within a small basin probably of tectonic origin.

Between KP 004.000 and KP 006.383 the side scan sonar shows a mottled
appearance with low to high reflectivity. The higher reflectivity areas can be generally
related to small topographic highs on the sub-bottom profile and multibeam echo
sounder data.

Between KP 006.383 and KP 008.040 the side scan sonar and bathymetry data
shows this area to be very irregular with rock outcrops at seabed. On sub-bottom
profile data the basement rock seem to outcrop or occurs at a maximum depth of 10
ms below the seabed. The side scan sonar mosaic shows high reflectivity in this area

due to basement rock possibly exposed and thin overlay of coarse sediments.

At KP 7.520 the rock outcrop can be expected at seabed. On the sub-bottom profiler
data the basement rock seems to outcrop or occurs at an approximate depth of 2.5

metres below the seabed.

Between KP 008.040 and KP 008.913 the seabed is dipping to the west-south-west
between 65 metres and 76 metres LAT. At KP 008.913 the basement rock is
displaced by a fault clearly identified on sub-bottom profile data and visible on
multibeam data where the seabed deepens from 76 metres at KP 008.913 to 81
metres at KP 009.040.

Between KP 008.040 and KP 009.500 a series of rounded high reflectivity patches
are observed on the side scan sonar data. These features have little to no relief,
dimensions and spatial distribution is presented. They possibly represent seabed

Sscour.

Between KP 009.040 and KP 015.885 the seabed gradually deepens from 81 metres
to 105 metres LAT. The multibeam echo sounder data shows a relatively flat
featureless seabed. The sub-bottom profile data shows a thick sequence of
sediments overlay an erosion surface. Most of the sequence looks to be cross

bedded with sub parallel to dipping reflectors.

From KP 016.000 a series of depressions are observed on the data which are

approximately up to 20 metres diameter and 2 metres depth. Where a sub-bottom
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profile line cross one of them a reflection hyperbolae is visible directly under the
depression indicating possible hard strata.

Between KP 4.000 and KP 13.500 a sequence of sedimentary deposits are observed
on the sub-bottom profile data including chaotic type deposits and an infill deposit
within a small basin probably of tectonic origin.

Between KP 4.000 and KP 9.000 the side scan sonar data shows a mottled
appearance with low to high reflectivity. The higher reflectivity areas are generally
related to small topographic highs on the sub-bottom profiler and multibeam echo
sounder data.

4.6.1.2.2 Seabed Features and Sub-seabed Conditions from KP 16.000 — KP
141.000

Section KP 015.890 - KP 027.900

Between KP 15.890 and KP 22.860 well layered drape deposits with a thickness of

between 7 and 10 metres are present.

Between KP 15.890 and KP 18.600 the multibeam data shows isolated pockmarks.
The sub-bottom profiler data that occasionally intersects the pockmarks does not

show any evidence of shallow gas or carbonates associated with these features.

Between KP 19.400 and KP 22.860 the multibeam data shows numerous
depressions with regular elongated shapes orientated NW — SE. The sub-bottom
profiler data intersecting these features does not show any evidence of shallow gas

or carbonates associated with them.
Between KP 022.745 to KP 027.900 the continental shelf is presented.

The seabed across the continental shelf dips gently to the south-west and shows

relatively uniform reflectivity on side scan sonar records.
Continental Slope KP 027.900 - KP 045.468

The topography on the continental slope is dominated by three sub-parallel canyons
that trend north-east / south-west. These canyons show numerous sediment
displacement deposits from slope failure events. In many areas (especially in the
upper regions of the canyons) the presence of subsequent sediment deposition

cannot be ascertained on the seismic data.
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Northern Canyon System (C1)

Approximately 200 metres south-west of this fault, three areas of high reflectivity are
observed on the side scan sonar data. The chirp data shows an underlying high
amplitude deposit cropping out at seabed. The multibeam echo sounder shows this
area to have higher relief. This may represent a basement rock outcrop.

The canyon forms the upper area for which sediment displacement is observed.
Relict and recent mass movement deposits have been identified within the canyon
that seems to act as a channel system with a principal thalweg and a secondary

thalweg.

Down slope from this canyon is an area of very rough and irregular seabed. This also
represents sediments that have been displaced by mass movement events and has
been interpreted as areas slump deposits. The chirp data shows multiple units with
overlapping failures that probably represent separate mass movement events. This
rough irregular seabed occurs along the south-west section of the active thalweg of
the canyon where the mass movement deposits have been channeled down the
slope. Blocks of material cannot be discounted in this region due to the nature of the

deposits.

At KP 041.500 the data shows upper and lower mass movement deposits reaching 4
metres and 14 metres thickness respectively. Both units show a chaotic seismic

character on the chirp data.

Between KP 045.000 and KP 045.265 a surficial mass movement deposit crosses
the route. This deposit is up to approximately 6.5 metres thick and 515 metres wide
and shows an irregular surface topography. Approximately 440 metres to the south-
west of the proposed route the deposit subdivides into two lobes: a lobe elongated
north-north-east / south-south-west which extends 2206 metres to the south-south-
west of the proposed route and a lobe in the north-east / south-west direction which

extends 1373 metres to the south-west.
Middle Canyon System (C2)

The outer edge of the canyon represents the head scarp / headwall of slope failure
events. Recent mass movement deposits have been identified within the active

canyon thalweg.
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Between approximately KP 031.000 and KP 0.32.280 the proposed route crosses a
slope failure deposit with a maximum thickness of 16 metres. This deposit has been
interpreted as a slump.

Between KP 029.000 and KP 030.000, areas of surface failure on the walls of the
canyon are visible near the proposed route.

Southern Canyon System (C3)

The southern canyon C3 shows many of the same features as the two canyons to
the north-west. The ridge between the C3 Canyon and the C2 Canyon extends
significantly in a south westerly direction down the continental slope and could

therefore present a significant obstacle for the pipeline.

Recent mass movement events have been identified within the active canyon

thalweg.
Distal Areas to the South-West

The south-west of the survey area is characterized by relict mass movement deposits

overlain by several metres of well layered drape deposits.

Several isolated blocks of sediment are also present in this area and these are likely

to of material which has been transported down slope by mass movement events.

Between KP 45.350 and KP 46.290 the sub-bottom data shows debris flow deposits
with a thickness of up to 6 metres. The multibeam and side scan sonar data show

irregular seabed topography.

From KP 46.290 to KP 48.500 the sub-bottom data shows well layered drape
deposits with a thickness of approximately 2.5 metres overlying debris flow deposits.
From KP 48.500 to KP 60.740 the thickness of the well layered deposits increases up

to 13 metres.

At KP 47.500 the multibeam gradient image shows a ridge that is possibly related to

the buried debris flow deposits.

From KP 48.500 to KP 49.140 the sub-bottom data shows well layered drape

deposits with a thickness of approximately 1.5 metres overlying debris flow deposits.

At KP 49.240 isolated blocks of debris flow deposits are presence.
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From KP 49.300 to KP 63.450 the thickness of the well layered deposits increases up
to 10 metres.

Between KP 60.740 and KP 62.500 drape deposits overlying the debris flow deposits
have a thickness of approximately 2.5 metres.

Between KP 62.500 and KP 69.000 the sub-bottom data shows debris flow deposits
with a thickness of up to 18 metres. The multibeam data shows irregular seabed
topography.

Between KP 63.450 and KP 66.000 drape sediments, overlying debris flow deposits,
have a thickness of 1.5 m.

From KP 69.000 to KP 75.130 the sub-bottom data shows well layered deposits

significantly truncated by erosion.

Between KP 75.130 and KP 76.500 the sub-bottom data shows well layered deposits
with the seabed surface affected by erosion. Between KP 76.50 and KP 84.340 the
well layered deposits are only slightly affected by erosion. The side scan sonar image
shows variation in reflectivity which can possibly be interpreted as fine grained

components washed out leaving patches of more coarse material behind.

From KP 84.340 to KP 85.500 the sub-bottom data shows a veneer layer of drape
sediments (less than 0.8 m) overlying debris flow deposits. From KP 85.500 to KP
100.000 the drape sediments slightly increase to approximately 1.6 metres thick and
then from KP 100.000 to KP 105.030 the sediment thickness reaches more than 3

metres.

Between KP 105.130 and KP 120.000 the sub-bottom data shows well layered drape
deposits with thickness between 3 and 5 metres overlying a folded and faulted unit.
The undulating topography is a surface expression of this underlying unit. The faults

observed in this unit do not extend into the overlying drape deposits.

From KP 113.500 to KP 120.000 drape sediments overlying the faulted unit are

thicker than six metres.

At KP 117.000 the sub-bottom data shows the presence of a buried fault at 25

metres below seabed.

At KP 119.250 the undulating seabed is an expression of the edge of buried debris

flow deposits overlain by 14 m thick well layered drape deposits.
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From KP 120.000 to KP 125.300 and from KP 129.930 to KP 138.500 drape
sediments overlying the faulted unit are thinner (typically less than 5 metres thick)
and the surface expression of the underlying unit is more pronounced. At KP
124.000, KP 124.370, KP 124.600, KP 130.830 and KP 131.600 the drape sediments
decrease to approximately 1 meter thick.

The Nabeul-lgalo (Global Marine Cable) was not observed at KP 124.200.

Between KP 138.500 and KP 140.213 the sub-bottom data shows a veneer of drape
deposit overlying a folded and faulted unit. The side scan sonar and multibeam data

occasionally show a surface expression of the shallow faults.

From what is previously described and through the ongoing FEED it can be assessed

that no geological constrain arises for the oceanic section of the pipeline.

4.6.2 Seabed profile

The seabed profile from Omprela 2 to Otranto is presented in Figure 4.3. The profile
is extracted from the DTM data file (3m x 3m grid), which was prepared by Fugro as
part of the detailed marine survey. The seabed profile of the Greek nearshore part is
presented in Figure 4.4 whilst the bathymetry of the near coast part in Picture 4.21
(see Annex A — Maps (Volume Il), Near Short Plot Plan (KP0.0 to KPO0.8).

Figure 4.3 Seabed Profile (from OM2 to OLF).
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Figure 4.4 Seabed Profile Nearshore (Greece).
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Picture 4.18 DMS survey bathymetry data.
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4.6.3 Seawater characteristics
Seawater data is summarized in Table 4.28.
Table 4.28 Seawater characteristics.
Parameter Unit Value
Minimum density (Note 1) kg/m? 1025
Maximum density (Note 1) kg/m? 1035
Resistivity Ohm*m 0.15~0.20
Average surface salinity Parts per 1000 38.3
Average deep water salinity Parts per 1000 38.6

Note 1: The density of seawater varies from 1,025 kg/m? at the surface to a maximum density
of 1,035 kg/m? at the deep water seabed.

Seawater temperatures (100 year return period) at the surface and at sea-bottom

level are presented in Table 4.29:

Table 4.29 Seawater temperatures.

Parameter Unit Greek shelf Deep water Italian shelf
Surface temperature °C 14.4 14.0 10.6
-minimum (winter) 24.4 25.7 25.8
-maximum (summer)

At seabed °C 14.1 13.3 12.4
-minimum (winter) 15.2 15.3 14.5
-maximum (summer)

4.6.4 Water level variations

In Table 4.30, the estimated extreme water levels per location and return period are
presented. These water levels represent the summation of the non-tidal water
elevations and the tidal effects. Note that the Highest Astronomical Tide (HAT) is
taken as Mean Sea Level (MSL) +0.15m.

Table 4.30 Estimated extreme water levels with regard to MSL.

Location Unit Return Period

1 year 10 years 100 years
Greek Landfall M 0.64 0.67 0.70
Greece Offshore | M 0.50 0.55 0.60
Italian Offshore M 0.40 0.43 0.45
Italian Landfall M 0.49 0.52 0.55
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4.6.5 Current Data

The estimated omni-directional maximum nearbed current data along the pipeline
route for 1, 10 and 100 year return periods are presented in Table 4.31.

Table 4.31 Estimated Maximum Nearbed Current Data along Pipeline Route

Locations | Current near seabed (m/s) Current at surface (m/s)

lyr 10yr 100yr 1yr 10yr 100yr
Landfall 0.8 1.0 1.2 11 1.3 15
Greece
Strait 0.3 0.4 0.5 11 1.3 15
Greek side
Ceter strait | 0.3 0.4 0.5 1.2 1.4 1.5
Strait Italy | 0.6 0.8 1.0 1.2 1.4 15
side
Landfall 0.8 1.0 1.2 1.2 14 15
Italy

4.6.6 Wave Data

The omni-directional wave data for 1, 10 and 100 year return periods are presented
in Table 4.32.

Table 4.32 Wave data along pipeline route Greece to Italy.

Output Hs (m) Tp (S)
Locations lyr 10yr 100yr 1yr 10yr 100yr
02-1 2,97 341 3.75 13.0 15.5 18.3
02-2 3.82 5.13 6.23 115 13.7 16.2
02-3 3.79 4.96 6.11 10.4 11.8 13.3
5 5.0 6.1 7.1 9.4 10.9 12.5
6 5.7 7.0 8.2 10.4 12.2 14.3
7 5.7 7.0 8.2 10.4 12.2 14.3
8 6.0 7.3 8.6 6.7 8.2 9.7
9 6.5 8.1 9.7 11.3 13.6 16.5
10 6.5 8.1 9.7 11.3 13.6 16.5
11 6.3 7.6 8.9 114 13.9 16.9
12 6.4 7.8 9.2 11.9 14.7 18.2
13 6.2 7.6 9.0 11.6 14.3 17.5
14 6.2 7.6 9.0 11.6 14.3 17.5
15 5.7 6.9 8.2 10.7 12.9 15.6
16 5.7 6.9 8.2 10.7 12.9 15.6
17 5.0 6.3 7.6 10.7 12.9 15.6
18 5.0 6.3 7.6 10.7 12.9 15.6
19 5.0 6.3 7.6 10.7 12.9 15.6
20 4.5 5.7 6.8 10.7 12.9 15.6

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy




Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page : 105 of 595 engineering

4.6.7 Marine Growth

Based on the DMS study performed for the project, limited marine growth on the
unburied pipeline sections is present. Specifically, results from the DMS performed
for the marine (nearshore and offshore) section of the qualified, in the preliminary
environmental licensing process, pipeline revealed that at the depth of 15m
cemented elongated mounds with Posidonia and sand patches are located extending
for ~120m (between ~K.P.0+360 and ~K.P.0+480). Further insea, at depth of ~20m
and for ~135m (between ~K.P.0+480 and ~K.P.0+615) seagrasses of Posidonia
oceanica are formed. From then on only sandy bottom is present unfavoring marine
growth (see Annex A — Maps (Volume 1l), Near Short Plot Plan (KP0.0 to KPO0.8)).

It is noted that after the depth of 25m which corresponds approximately to KP 0+500
the pipeline will be laid on the sea bottom, without any excavation works, and the

impacts to Posidonia seagrasses will be insignificant.

Picture 4.19 DMS survey and Posidonia meadows.
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Picture 4.20 Rocky ridge with Posidonia oceanica and sand patches.

Picture 4.21 Posidonia oceanica meadows.
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Picture 4.22 Sparse and dead Posidonia oceanica.
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4.6.8 Tsunamis

Tsunamis are generally generated by offshore earthquakes triggering submarine
landslides or fault movement. Such large-scale underwater displacement of sediment
or rock creates large water disturbances, which are often initially characterized by a
rapid draw down of the sea surface as the water moves into the area of seabed
displacement. Then large kinematic waves propagate outwards from the zone of
seabed disturbance. The waves travel across the ocean at very high velocities, often
in excess of 450km/hr, and possess very long wavelengths and periods. At the coast,
the tsunami flood level (run-up) is a function of the dimensions of the propagated

waves and the local topography and bathymetry of the coastal zone.
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Figure 4.5 Tsunami Run Up Height vs. Return Period in Adriatic Sea

Naote: Return periods are
calculated from historic
records projected using a
generic worldwide frequency
severity relationship.
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4.6.9 Geohazards

The Geohazard Analysis of the offshore pipeline quantifies the geophysical hazards
along the route. All data in the present Chapter have been extracted from the
Integrated Survey Results Report, which was performed by the Company Fugro
GeoConsulting Limited, within the framework of the FEED (January 2012).

As per Integrated Survey Results Report, in conjunction with preliminary geohazard
assessment results of the pre-FEED phase, the main seabed features that could
impact on the through-life integrity of the proposed pipeline on the planned route

include:
o Sediment displacements;
o Slope runout/turbidity currents;
o Rotational slope and slumping failure systems;
o Fault movements;
o Presence of gas;
o Surficial sand waves; and

o Rock outcrop.
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The main geohazards potentially affecting the offshore pipeline route in Greece
territorial waters consist primarily of seabed sediment failure on the continental slope
crossing and associated sediment run out on the abyssal plain where the route runs
at an offset from the adjacent Corfu margin; and potential structural movement
associated with the lonian thrust fault zone on the inner at the continental shelf.

The final results of the DMS geohazard assessment work are yet to be finalized.
However, preliminary results indicate that there is no insurmountable geohazard

along the proposed offshore route.

In respect of the continental slope, the preliminary geological interpretation, extracted
from the Draft Integrated Survey Results Report confirms that the indications of slope
failure within the canyon that is used by the pipeline to pass from the continental
shelf to the abyssal plain are dated at circa 22,000years before present, and are
overlain by a varying thickness of more clay, suggesting settled deposition after the
slope failure. The slope failures date from the last glacial maximum and the
conditioning factors and environmental conditions that were in place for the large-

scale slope failure are not in operation today.

In respect of the lonian Thrust Fault, the following comments are extracted from the

Draft Integrated Survey Results Report:

“The proposed route crosses the lonian Thrust Fault at approximately KP
9.130. No physical offsets are seen in the top 20m of sediment in the seismic
record. Instead, the shallow section exhibits dips reflecting the shape of the

buried fault”.

The rock platform and rugged terrain in the vicinity of the Paxos — Corfu
channel were extensively mapped during the DMS operations and the
pipeline route was optimized (re-located) in order to avoid the excessive
spanning issues that would result from installation across the rock outcrops,
associated with (the adjacent) surface expression of the lonian Thrust Fault.
The preliminary age dating indicates that no (geological) recent structural
deformation has occurred where the pipeline is routed to cross the lonian
Thrust Fault.
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4.7 Description of Climatic Conditions

In the following paragraphs, the meteorological parameters regulating the climate of
the area are described.

4.7.1 Meteorological Stations

As closest to the investigation area Meteorological Station, the ones of loannina,
Preveza and Corfu from the Prefectures of Thesprotia, Preveza and Corfu,
respectively, were chosen. These were chosen because they were able to provide
data for Thus, more accurate

processed meteorological long time series.

meteorological analysis was achieved.

Table 4.33 Meteorological Stations.

s/n Stations Altitude (m) Owner Time Series Data *
1. loannina 483.36 EMY 1956-2001 Rn, T, R.M., C, W.D.
2. Preveza 15 EMY 1971-2001 Rn, T, R.M., C, W.D.
3. Corfu 1.13 EMY 1955-2001 Rn, T, R.M., C, W.D.
* Symbols definition
Rn = Rainfall
T = Temperature
R.M = Relative Humidity
C = Cloud Cover
W.D.= Wind Data

4.7.2 Air Temperature

Available data regarding air temperature include mean monthly temperature, mean
and absolute monthly minimum and maximum temperature, and are presented in the
following Tables from the Meteorological Stations of loannina, Preveza and Corfu.
Table 4.34 Monthly and Annual Figures of Mean Temperature, Mean Maximum and

Minimum Temperature, Absolute Maximum and Minimum Temperature from M.S. of
loannina.

Temperature
Months Mean Mean Mean Absolute Absolute
Maximum Minimum Maximum Minimum
January 4,7 10,0 0,2 20,0 -13,0
February 6,0 11,4 1,0 23,6 -10,2
March 8,8 14,4 3,2 29,2 -8,2
April 12,4 17,7 6,0 28,2 -3,0
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May 17,5 23,1 9,7 34,2 -0,5
June 22,0 27,7 12,8 38,8 5,2
July 24,9 30,9 15,0 42,4 7,4
August 24,5 31,0 15,1 40,5 7,0
September 20,1 26,6 12,2 37,3 3,0
October 15,0 21,3 8,5 32,2 -3,0
November 9,7 15,4 4,8 24,4 -8,4

December 5,8 10,9 1,7 19,0 -11,0

Table 4.35 Monthly and Annual Figures of Mean Temperature, Mean Maximum and
Minimum Temperature, Absolute Maximum and Minimum Temperature from M.S. of
Preveza.

January 9,5 13,2 6,3 20,0 -3,6
February 10,2 13,8 6,6 24,4 -2,0
March 12,2 15,8 8,0 26,4 -1,4
April 15,0 18,4 10,4 28,8 3,6
May 19,0 22,6 14,3 33,0 6,2
June 23,0 26,3 17,6 36,2 11,0
July 25,1 28,8 19,7 37,2 13,8
August 25,6 29,6 20,3 40,0 13,0
September 22,9 26,7 18,0 34,6 10,0
October 19,0 22,9 14,8 33,0 4.4
November 14,2 17,9 10,9 25,4 0,6
December 10,7 14,2 7,6 21,0 -0,6

Table 4.36 Monthly and Annual Figures of Mean Temperature, Mean Maximum and
Minimum Temperature, Absolute Maximum and Minimum Temperature from M.S. of
Corfu.

January 9,7 13,9 5,2 20,5 -4,5
February 10,3 14,3 5,7 23,0 -4,6
March 12,0 16,0 6,9 26,0 -4,4
April 15,0 19,1 9,4 28,0 -0,1
May 19,8 23,9 13,1 33,8 3,6
June 24,0 28,1 16,6 35,8 8,7
July 26,5 31,0 18,6 42,4 10,0
August 26,5 31,4 19,1 40,7 11,3
September 22,7 27,6 16,7 37,8 7,2
October 18,5 23,3 13,6 33,0 2,8
November 14,3 18,7 10,0 26,2 -2,2
December 11,1 15,3 6,8 22,0 -3,0
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Annual fluctuation of mean monthly, mean maximum and minimum temperature for
the M.S. of loannina, Preveza and Corfu are illustrated from Figure 4.6 to Figure
4.10.

For the M.S. of loannina, mean monthly temperatures vary from 24.9°C (July) to

4.7°C (January), with an annual range of 22.2°C.

For the M.S. of Preveza, mean monthly temperatures vary from 25.6°C (August) to

9.5°C (January), with an annual range of 16.1°C.

For the M.S. of Corfu, mean monthly temperatures vary from 26.5°C (July) to 9.7°C

(January), with an annual range of 16.8°C.

For the M.S. of loannina, mean maximum temperature varies from 31.0°C (August) to
10.0°C (January) and mean minimum from 15.2°C (September) to 0.2°C (January).
Absolute maximum temperature is 42.4°C (July) and absolute minimum is -13.0°C

(January).

For the M.S. of Preveza, mean maximum temperature varies from 29.6°C (August) to
13.2°C (January) and mean minimum from 20.3°C (September) to 6.3°C (January).
Absolute maximum temperature is 40.0°C (August) and absolute minimum is -3.6°C

(December).

For the M.S. of Corfu, mean maximum temperature varies from 31.4°C (August) to
13.9°C (January) and mean minimum from 19.1°C (August) to 5.2°C (January).
Absolute maximum temperature is 42.4°C (July) and absolute minimum is -4.6°C

(February).

For the M.S. of loannina, mean temperature range (maximum minus minimum
temperature) varies from 9.2°C to 10.4°C, during winter, increases in spring to 11.2-
13.4°C, maximizes in summer reaching 15.9°C and decreases in autumn from 10.6°C
to 14.4°C.

Absolute minimum temperature has reached below zero levels, not only during
winter's cold period (December, January, February), but also during spring time
(March, April, May) and in October and November, because of the large frequency of

cold invasion amplified by the area’s relief.

For the M.S. of Preveza, mean temperature range (maximum minus minimum

temperature) varies from 6.6°C to 7.2°C, during winter, increases in spring to 7.8-
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8.3°C, maximizes in summer reaching 9°C and decreases in autumn from 7°C to
8.7°C.

Absolute minimum temperature has reached below zero levels, not only during

winter’s cold period (December, January, February), but also during March.

For the M.S. of Corfu, mean temperature range (maximum minus minimum
temperature) varies from 8.5°C to 8.7°C, during winter, increases in spring to 9.1-
10.8°C, maximizes in summer reaching 12.0°C and decreases in autumn from 8.7°C
to 10.9°C.

Absolute minimum temperature has reached below zero levels, not only during
winter’s cold period (December, January, February), but also during March, May and

November.

Figure 4.6 Mean Monthly Temperature (°C).
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Figure 4.7 Mean Maximum Monthly Temperature (°C).
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Figure 4.8 Mean Minimum Temperature (°C).
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Figure 4.9 Absolute Maximum Temperature (°C).
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Figure 4.10 Absolute Minimum Temperature (°C).
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4.7.3 Rainfall and Atmospheric Precipitation

From Table 4.37 to Table 4.39 mean monthly rainfall and maximum 24 hour rainfall

for M.S. of loannina, Preveza and Corfu are depicted.
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Table 4.37 Monthly Mean Rainfall and Maximum Rainfall for M.S. of loannina.

January 118,7 89,7
February 110,4 56,6
March 92,2 58,8
April 78,1 67,3
May 67,5 45,4
June 41,8 55,3
July 30,4 53,2
August 30,6 72,0
September 53,5 64,5
October 97,8 11,6
November 170,3 94,0
December 175,0 86,6

Table 4.38 Monthly Mean Rainfall and Maximum Rainfall for M.S. of Preveza.

January 94,2 60,1
February 109,9 68,8
March 74,4 56,8
April 61,4 48,2
May 33,0 62,8
June 9,0 29,5
July 7,5 62,4
August 13,8 32,2
September 43,8 58,0
October 102,7 104,1
November 167,6 113,7
December 133,4 97,7

Table 4.39 Monthly Mean Rainfall and Maximum Rainfall for M.S. of Corfu.

January 134,6 87,1
February 122,9 68,4
March 96,3 83,2
April 66,8 76,5
May 36,8 59,1
June 13,5 64,0
July 8,7 44,6
August 18,2 87,6
September 81,8 183,5
October 137,0 129,1
November 190,8 239,3
December 184,7 101,9

For M.S. of loannina, maximum rainfall appears in December and minimum in July.
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For M.S. of Preveza, maximum rainfall appears in November and minimum in July.
For M.S. of Corfu, maximum rainfall appears in November and minimum in July.
In Figure 4.11 the annual mean rainfall of the above M.S. is illustrated.

Figure 4.11 Annual Mean Rainfall.
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4.7.4 Cloud Cover

Mean monthly cloud cover in eights for M.S. of loannina, Preveza and Corfu is

presented in the following table.

Table 4.40 Annual Cloud Cover.

Mean Monthly Cloud Cover
Months
M.S. loannina M.S. Preveza M.S. Corfu

January 4,6 4,3 4,5
February 4,7 4.4 4,6
March 4,7 4.3 4.4
April 4,9 4,2 4,2
May 4,2 3,5 34
June 3,0 2,1 2,3
July 2,0 1,2 1,2
August 1,9 1,3 1,4
September 2,7 2,2 2,5
October 3,6 3,2 3,5
November 4,7 4,2 4.4
December 5,0 4,4 4,6

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy




Document No
Revision
Date

Page

ENV-117240-04
2

31.08.2012

118 of 595

O Asp

rofos

engineering

From Table 4.41 to Table 4.43, the number of days with cloud cover 0-1.5, 1.6-6.4
and 6.5-8.0, for M.S. of loannina, Preveza and Corfu, respectively, are presented.

Table 4.41 Number of Days with Cloud Cover 0-1.5, 1.6-6.4, 6.5-8.0 for M.S. of loannina.

January 7,1 12,9 10,9
February 6,2 11,8 10,2
March 5,9 15,9 9,2
April 4.0 18,0 8,0
May 5,8 20,8 4.4
June 10,1 18,7 1,3
July 17,8 12,7 0,4
August 17,8 12,9 0,3
September 13,3 15,0 1,7
October 10,2 16,0 4.8
November 6,0 14,5 9,5
December 6,0 12,7 12,3

Table 4.42 Number of Days with Cloud Cover 0-1.5, 1.6-6.4, 6.5-8.0 for M.S. of Preveza.

January 6,6 17,6 6,8
February 6,0 15,0 7,3
March 5,8 19,4 5,8
April 4,8 20,5 4,7
May 7,3 21,5 2,2
June 15,2 14,5 0,3
July 23,7 7,2 0,1
August 23,5 7,4 0,1
September 16,3 13,2 0,5
October 10,8 17,4 2,8
November 7,2 16,6 6,1
December 6,0 17,1 7,9

Table 4.43 Number of Days with Cloud Cover 0-1.5, 1.6-6.4, 6.5-8.0 for M.S. of Corfu.

January 6,0 17,2 7,8
February 5,6 14,7 8,0
March 6,0 18,2 6,8
April 5,6 19,0 54
May 9,6 19,0 2,4
June 15,1 14,4 0,5
July 23,6 7,3 0,1
August 21,7 9,1 0,2
September 14,6 14,3 1,1
October 9,9 17,1 4,0
November 6,2 16,8 7,0
December 5,7 16,8 8,5
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4.7.5 Relative Humidity

Mean monthly and mean annual relative humidity for each M.S. are presented in the

following table.

Table 4.44 Relative Humidity.

Relative Humidity

I M.S. loannina M.S. Preveza M.S. Corfu
January 77,2 73,1 75,9
February 73,9 71,3 74,3
March 69,4 71,2 73,2
April 68,1 73,0 72,7
May 65,8 73,6 69,5
June 58,8 70,8 63,4
July 52,1 69,4 59,8
August 54,1 69,3 62,1
September 63,9 70,1 70,4
October 71,1 70,5 74,8
November 80,0 74,6 77,6
December 81,8 74,9 77,4

For M.S. of loannina, relative humidity is maximum in December and minimum in

July.

For M.S. of Preveza, relative humidity is maximum in December and minimum in

August.

For M.S. of Preveza, relative humidity is maximum in November and minimum in

July.

Figure 4.12 illustrates annual relative humidity for all three M.S.
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Figure 4.12 Annual Relative Humidity.

RELATIVE HUMIDITY

90 ~

80 -
70 A
60 -
50 OM.S. IOANNINA
40 - B M.S. PREVEZA
OM.S. CORFU
30 ~
20 A
10 -
0
A O D

4.7.6 Wind

%

Wind data for M.S. of loannina, Preveza and Corfu are depicted from Table 4.45 to
Table 4.47.

From Figure 4.13 to Figure 4.15 the annual frequency of wind direction for M.S. of

loannina, Preveza and Corfu is illustrated.

Regarding M.S. of loannina, prevailing winds are northwest in 6.5%, west follow in

6.4%, while calm appears in 66.1%.

Regarding M.S. of Preveza, prevailing winds are northeast in 22.1%, west follow in

19.6%, while calm appears in 20.3%.

Regarding M.S. of Corfu, prevailing winds are southeast in 13.5%, south follow in

9.8%, while calm appears in 43%.
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Table 4.45 Annual Wind Direction and Force in
2001, for M.S. of loannina.

(%) and Beaufort Scale, period 1956-

WIND
FORCE N NE E SE S SW W NW | CALM | TOTAL
(BEAUF)
0 66,101 | 66,101
1 0,373 | 0,131 | 0,142 | 0,416 | 0,285 | 0,131 | 0,745 | 0,383 2,606
2 1,391 | 0,635 | 0,942 | 1,775 | 0,920 | 0,767 | 2,104 | 2,520 11,054
3 1,096 | 0,734 | 1,183 | 2,038 | 1,129 | 0,931 | 2,553 | 2,684 12,348
4 0,307 | 0,745 | 0,811 | 0,986 | 0,471 | 0,252 | 0,866 | 0,734 5172
5 0,066 | 0,471 | 0,427 | ,0153 | 0,088 | 0,022 | 0,099 | 0,110 1,436
6 0,022 | 0,296 | 0,274 | 0,033 | 0,022 | 0,011 | 0,011 | 0,011 0,680
7 0,011 | 0,142 | 0,142 | 0,011 | 0,000 | 0,000 | 0,011 | 0,011 0,328
8 0,011 | 0,066 | 0,077 | 0,011 | 0,011 | 0,000 | 0,011 | 0,011 0,198
9 0,000 | 0,011 | 0,011 | 0,011 | 0,000 | 0,000 | 0,000 | 0,000 0,033
10 0,000 | 0,011 | 0,011 | 0,011 | 0,000 | 0,000 | 0,000 | 0,000 0,033
11 0,000 | 0,000 | 0,011 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 0,011
TOTAL | 3,277 | 3,242 | 4,031 | 5,445 | 2,926 | 2,114 | 6,400 | 6,464 | 66,101 | 100,000

Table 4.46 Annual Wind Direction and Force in (%) and Beaufort Scale, period 1956-

2001,for M.S. of Preveza.

WIND
FORCE | N NE E | SE| S sw W | NW | CALM | TOTAL
(BEAUF)
0 20,285 | 20,285
1 0,120 | 0,274 | 0,164 | 0,099 | 0,033 | 0,044 | 0,099 | 0,066 0,899
2 2,453 | 8,782 | 2,508 | 1,270 | 0,986 | 2,420 | 3,285 | 1,172 22,876
3 2,431 | 8509 | 1,730 | 0,964 | 1,259 | 5,388 | 7,392 | 1,347 29,020
4 0,898 | 3,198 | 1,117 | 0,777 | 0,909 | 4,895 | 7,052 | 1,161 20,007
5 0,241 | 0,865 | 0,482 | 0,219 | 0,285 | 0,909 | 1,336 | 0,361 4,698
6 0,120 | 0,372 | 0,197 | 0,110 | 0,099 | 0,175 | 0,307 | 0,153 1,533
7 0,022 | 0,099 | 0,066 | 0,055 | 0,044 | 0,055 | 0,088 | 0,044 0,473
8 0,011 | 0,022 | 0,022 | 0,022 | 0,011 | 0,022 | 0,011 | 0,011 0,132
9 0,000 | 0,011 | 0,011 | 0,011 | 0,011 | 0,000 | 0,011 | 0,011 0,066
10 [ 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,011 | 0,000 0,011
11 10,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 0,000
TOTAL | 6,296 | 22,132 | 6,297 | 3,527 | 3,637 | 13,908 | 19,592 | 4,326 | 20,285 | 100,000

Table 4.47 Annual Wind Direction and Force in
2001, for M.S. of Corfu.

(%) and Beaufort Scale, period 1956-

WIND
FORCE | N | NE | E SE S | sw | W | NW | CALM | TOTAL
(BEAUF)
0 42,969 | 42,969
1 0,493 | 0,613 | 1,227 | 0,964 | 0,833 | 0,548 | 1,095 | 0,756 6,529
2 1,501 | 1,402 | 2,749 | 4,338 | 2,958 | 1,753 | 2,881 | 3,078 20,660
3 1,336 | 0,537 | 1,238 | 4,217 | 2,739 | 1,534 | 2,027 | 2,541 16,169
4 1,106 | 0,131 | 0,548 | 2,695 | 2,059 | 0,778 | 0,833 | 1,555 9,705
5 0,230 | 0,022 | 0,120 | 0,865 | 0,789 | 0,241 | 0,131 | 0,318 2,716
6 0,044 | 0,011 | 0,033 | 0,318 | 0,307 | 0,099 | 0,044 | 0,077 0,933
7 0,000 | 0,000 | 0,011 | 0,088 | 0,088 | 0,022 | 0,011 | 0,011 0,231
8 0,000 | 0,000 | 0,011 | 0,011 | 0,011 | 0,011 | 0,000 | 0,011 0,055
9 0,000 | 0,000 | 0,000 | 0,011 | 0,011 | 0,000 | 0,000 | 0,000 0,022
10 [ 0,000 [ 0,000 | 0,000 | 0,000 | 0,000 | 0,011 | 0,000 | 0,000 0,011
11 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 0,000
TOTAL | 4,710 | 2,716 | 5937 | 13,507 | 9,795 | 4,997 | 7,022 | 8,347 | 42,969 | 100,000
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Figure 4.13 Wind Direction Frequency Chart, for M.S. of loannina.

WIND DIRECTION OF IOANNINA (CALM 66,101%)

Figure 4.14 Wind Direction Frequency Chart, for M.S. of Preveza.

WIND DIRECTION OF PREVEZA (CALM 20,285%)
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Figure 4.15 Wind Direction Frequency Chart, for M.S. of Corfu.

WIND DIRECTION OF CORFU (CALM 42,969%)
N
1
BA 1 NE
w 0 E
SW E

BIOTIC ENVIRONMENT

4.8 Flora

4.8.1 Vegetation Types and Flora Data of the Coastal and Marine Part

North lonian Sea is included on the most oligotrophic areas of the Mediterranean,
based on the distribution of abiotic and biotic parameters, such as oxygen, nutrients,
chlorophyll a, abundance and production of phytoplankton and zooplankton.
Specifically, distribution of various physicochemical parameters of Corfu Sea, such
as temperature, salinity, turbidity and soluble oxygen, follow the pattern of water
mass of the N. lonian Sea (see following table). Sometimes, the impact of the
seasonal flow variation of “Kalama” River, “Potamo” and few other torrents is evident
in the fluctuations of the parameters mentioned above, by an increased inflow of
nutrients in the system; these nutrients increase productivity, temporarily, creating a

seasonal meso-oligotrophic profile**.

1 Gotsi-Skreta et al (1993), Psyllidou-Giouranovits & al (1994) & (1997)

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page . 124 of 595 engineering
Table 4.48 Physicochemical and Biological Parameters of Corfu Sea.
Physicochemical Parameters Values
Turbidity 6 — 19m and 18 — 29m™
Soluble Oxygen 510-6,18 mL L *

Phosphate ions (PO 4 ¥ - P) 0,05 pg-at L
Silica ions (SiO, "~ Si) 1,34 pug-at L™
Ammonium ions (NH;" - N) 0,22 pg-at L™
Nitrite ions (NO, - N) 0,08 ug-at L™
Nitric ions (NO3 - N) 0,27 ug-at L™

Chlorophyll a 0,16 ug L™

(Source: Psyllidou - Giouranovits et al, 1997)

Recording of coastal and near shore marine flora and fauna was made by Hellenic
Marine Research Center (H.M.R.C.) in the scope of the study: “Coastal morphology
and marine biodiversity of some sites at the NW coasts of Greece (lonian Sea)
where an onshore natural gas pipeline is planned” prepared for the project’s
P.E.ILA. The study was prepared based on data collected in natural bays of the
landfall sites, at limited depth, which are for Alternative Routings ALT3 and ALT4
“Perdika” bay, for Alternative Routing ALT7 is “Stavrolimenas” bay, and for
Alternative Routings ALT1, ALT1a, ALT1b, ALT2, ALT5 and ALT6 “Omprela” bay.

The results were further detailed by the DMS study prepared for the project.

4.8.1.1.1 “Omprela” bay (Landfall sites “Omprela 1” and “Omprela 2”)
Sandy beach with strong presence of boulders and rocks (Picture 4.10). Reeds’

presence reveals that a small stream discharges in the bay, during winter time. Sea
bottom is sandy with scattered big rocks, mainly in the shallows; many of these rocks
are boulders rolled from land to the sea. No meadows of Posidonia oceanica or
Cymodocea nodosa were observed by HCMR at shallow depths, probably due to
high hydrodynamics. On the contrary, plenty algae (seaweeds) are present on top of

the rocks. These seaweeds form bio-communities, with rich biodiversity, since

12 Range of maximum and minimum annual turbidity values.
1 Range of mean annual Soluble Oxygen values, in the water column.

* Mean annual values for Phosphate, Silica, Ammonium, Nitrate and Nitric lons and Chlorophyll a, in the water
column.
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photophilous (light-loving) seaweeds develop on flat rock surfaces and skiophilous
(shade-loving) on vertical ones. Photophilous algae are characteristic of coasts with
medium to high hydrodynamic: intense vegetation of big Phaeophyceae (brown
algae) (Picture 4.11) Cystoseira compressa, Cystoseira spinosa, Cystoseira
corniculata, Cystoseira foeniculacea f. tenuiramosa, accompanied by the
Anadyomene stellata Chlorophyceae (green algae) and Jania rubens, Digenea
simplex and Laurencia spp Rhodophyceae (red algae). On the vertical rocks’
surfaces the same species as at “Stavrolimenas” were observed including:
Chlorophyceae Halimeda tuna and Flabellia petiolata, Phaeophyceae Dictyota
dichotoma and Rhodophyceae Corallina elongata.

Benthic fauna is characterized by numerous small fishes, mollusks (oysters),
sponges and hydrozoa forming a very rich biodiversity in the area.

Picture 4.23 “Omprela” bay.

Image © 2008 DigitalGlobe

©:2008 Tele Atlas
Pointer 39°18'44.22° N 20518/29.37° E Streaming |||} 100%
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Picture 4.24 Phaeophyceae Cystoseira spp at “Omprela” Bay.

As described in section 4.6.7 results from the DMS performed for the marine
(nearshore and offshore) section of the qualified, in the preliminary environmental
licensing process, pipeline revealed that at the depth of 15m cemented elongated
mounds with Posidonia and sand patches are located extending for ~120m (between
~K.P.0+360 and ~K.P.0+480). Further insea, at depth of ~20m and for ~135m
(between ~K.P.0+480 and ~K.P.0+615) seagrasses of Posidonia oceanica are

formed.
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Picture 4.25 Areas with Posidonia oceanica meadows.

Ombrella

DMS was performed for the marine (nearshore and offshore) section of the qualified,
in the preliminary environmental licensing process, pipeline. Consequently no
primary field data exist for the other landfall sites. Along the nearshore part and
including the zone determined by the DMS, satellite images provide a limited but
most likely indication of the Posidonia development. These satellite images indicate
the same characteristics as the ones determined in the DMS along all the coast of
the investigated area. Consequently, although it is not possible to come with solid
conclusion, it can be assessed that the development verified through the DMS for the
given corridor is extended along the coast. In other words, the same conditions

should be expected for all other coastal waters.

4.8.1.1.2 “Stavrolimenas” bay (Landfall site “Stavrolimenas”)
Enclosed bay with sandy beach in the middle, surrounded by almost vertical rocks

ending at the sea (Picture 4.12). Reeds’ presence is revealing of a small stream
discharging to the bay, during winter. Sea bottom is sandy, in the middle of the bay,

with angiosperm plants; on each side, vertical rocks are covered with algae. Marine
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biodiversity is very rich; two species of marine angiosperms were found: clusters of
Posidonia oceanica and of Cymodocea nodosa (Picture 4.13). Cymodocea nodosa is
found only in the very shallow water (0-2m depth) while Posidonia oceanica sprawls
from shallow to deeper waters, outside the bay. Additionally, Posidonia oceanica is
found in small clusters on the lateral rocks, along with seaweeds. Regarding
seaweeds, they occur in a large variety of species and their bio-community is typical
of shores with vertical rocks. Consequently, common species are the skiophilous
ones with dominants the following: Chlorophyceae Halimeda tuna and Flabellia
petiolata, Phaeophyceae Dictyota dichotoma and Dictyopteris polypodioides, and
Rhodophyceae Corallina elongata and Tricleocarpa fragilis. Nevertheless, in more
level surfaces, photophilous species, like Rhodophyceae Laurencia spp are found.
Very interesting was the sighting of the foreign Chlorophyceae Caulerpa racemosa
var. cylindracea on pure, abundant state, at sandy bed, along with Cymodocea
nodosa.

Benthic fauna is characterized by plenty of sponges on the bay’s rocks, while many
hydrozoa and bryozoa live among the rhizomes and leaves of Posidonia oceanica,

revealing a large biodiversity of the marine area.

Picture 4.26 "Stavrolimenas" Bay.
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#2008 DigitalGlobe
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Picture 4.27 Meadows of Posidonia oceanica at " Stavrolimenas" bay.

4.8.1.1.3 “Perdika” bay (Landfall sites of “Sofas: and “Stamponi”)
Open bay with sandy beach in the middle, and rocks on the side. Sea bottom with

plenty of gravels, boulders and small rocks. At shallow waters, small clusters of the
angiosperms Posidonia oceanica meadows and also Cymodocea nodosa were
found. However, leaves of Posidonia were widely washed up on the shore, a fact that
reveals the existence of significant sea meadows in deeper waters. This is also
supported by the satellite image by Google Earth. The available regional data allow
us to presume that solid meadows of Posidonia oceanica start at 15-20m depth and
stop at 30-35m depth (the deepest limit Posidonia can grow, since any deeper and

the light would not suffice).

Seaweeds were plenty on the gravels and rocks near the shore. Algae vegetation is
typical of the Greek coasts with high hydrodynamic: species short, flexible and with
“hard attachment plates” resilient to undulation. High hydrodynamics can probably
explain the limitation of Posidonia oceanica away from shoreline. Dominants algae

species are: Phaeophyceae Cystoseira compressa and Padina pavonica,

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 '»\‘«
Revision :2 Q ?‘

Date - 31.08.2012 Asprofos
Page ;130 of 595 engineering

Chlorophyceae Anadyomene stellata, Rhodophyceae Amphiroa rigida, Liagora
viscida and Laurencia spp. From the species mentioned above Cystoseira
compressa, Anadyomene stellata and Amphiroa rigida are sensitive to pollution and
their presence is indicative of the ecosystem’s good status. Additionally, very
important is the presence of the sandstone algae Dasycladus vermicularis, amidst
the rocks.

Biodiversity of the area is significant, with many small fishes and also crustaceans,
among which the foreign crab Percon gibbesi. Additionally, numerous sea urchins
were observed which sometimes strip the rocks from the algae, creating the so call

“barrens” (Picture 4.15).

Picture 4.28 "Perdika" bay.
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Picture 4.29 Barrens caused by sea urchins at "Perdika" bay.

4.8.2 Vegetation Type and Flora Data of the Onshore Part

The investigated area, from a phyto-sociological percept, belongs to the
Mediterranean Vegetation Zone of evergreen broadleaved bushes (Quercetatlia
ilicis). This Zone is characterized by shrubby vegetation, known as maquis
vegetation, and is developed in the most humid areas of the Mediterranean Zone, up
to 700m, often in areas degraded by fire or grazing. Bushes up to 3m tall, with deep
routs and small, leathery leaves prevail. Distinctive characteristic of this zone is the
lack of herbaceous vegetation at the undergrowth. Dominants species include:
Quercus coccifera, Pistacia lentiscus, Arbutus unedo, Phillyrea media, Quercus ilex,
Erica sp, Myrtus communis, Olea oleaster. Also present are the following: Laura
nobilis, Cistus sp, Arbuus adrrachnae, Pistacia terebinthus, Cercis siliquastrum,
Spartium junceum, Callicotome villosa, Smilax aspera, Asparagus acutifolius. Finally,
in areas of higher rainfall hydrophilous species such as Nerium oleander and Vitex
agnus — castus occur. From agricultural point of view, most areas are covered by
olive groves. Lastly, at riverside areas and banks, Platanus orientalis is sometimes

growing.
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4.8.2.1.1 Alternative Routing ALT1: Landfall site “Omprela 27, C/S-M/S at

“Variko” site

Vegetation along ALT1 is described in Table 4.49, according to the classification of
Ministry of Agriculture (Annex A — Maps (Volume II), Map 7240-AU-VM-01). Table
4.50 provides a more detailed presentation of the vegetation traversed by the routing.

During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.

Table 4.49 Vegetation description along ALT1 (direction East - West).

Section
From KP | To KP (;Sg?;?() Vegetation Description
(km)

0.000 1.700 1.7 Passing though plains, Agricultural lands.

Passing through hilly areas (“Kastro” and “Pori” locations).
Neighboring with the statutory Recreation Park. Forest with
thick coppices of Quercus macrolepis. Riverside strips

1.700 2.200 0.5 (“Megalo Pori” stream) with zones of co-domination Platanus

orientalis and Quercus macrolepis. Also present are Vitex
agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander. Thick bushlands of Quercus coccifera.

2.200 3.200 1 Passing through semi-hilly areas. Agricultural lands.
Passing through semi-hilly areas (“Almiros” location). Forest
with thick coppices of Quercus macrolepis. Riverside zones

3.200 5 200 2 (“Megalo Pori” and “Rethi” streams) with co-domination of

' ' Platanus orientalis and Quercus macrolepis. Also present are
Vitex agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander. Thick bushlands of Quercus coccifera.

5 200 6.000 08 E’a_ssing thro”ugh semi—plgin areas. Ngighboring with

Dimokastro” archaeological site. Agricultural lands.
Passing through semi-plain area (“Almiros” location). Forestal
6.000 6.928 0.928 areas with thick coppices of Quercus coccifera. Landfall site

“Omprela 2”.

Table 4.50 General characteristics of ALT1 regarding vegetation.

Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall
0.000 0.029 0.029
0.029 0.512 0.483
0.512 0.650 0.138
0.650 1.293 0.643
1.293 1.920 0.627
1.920 2117 0.197
2117 2.209 0.092
2.209 2.420 0.211
2.420 4.672 2.252
4.672 5.452 0.780
5.452 6.461 1.009
6.461 6.522 0.060
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Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

6.522 6.549 0.028

6.549 6.800 0.251

6.800 6.928 0.128
Total (km) 6.928 | 4.175 0.251 0.000 2.374 0.000 0.000 0.128
Percentage (%) | 100.000 | 60.258 3.625 0.000 34.272 0.000 0.000 1.846
Working Strip
Area per
Vegetation
(km?)* 0.218 0.134 0.008 0.000 0.076 0.000 0.000 0.004

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than
26m. Landfall section was not included.

It should be noted that the proposed site for the Onshore Facilities is at “Variko” site.

4.8.2.1.2 Alternative Routing ALT1a: Landfall site “Omprela 2”, C/S-M/S at
“Florovouni” site
Vegetation along ALT1a is described in Table 4.51, according to the classification of

Ministry of Agriculture (Annex A — Maps (Volume II), Map 7240-AU-VM-01). Table
4.52 provides a more detailed presentation of the vegetation traversed by the routing.
During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.

Table 4.51 Vegetation description along ALT1a (direction East - West).

Section
Length
(approx)
(km)

From KP | To KP Vegetation Description

Passing through hilly area (“Florovouni” slopes). Grasslands,
with herbaceous vegetation, locally grazed; dominant species
0.000 1.500 1.500 Phlomis fruticosa and Euphorbia sp. Individuals of Pistacia
lentiscus. Riverside vegetation with individuals of Platanus
orientalis, Vitex agnus — castus and Pistacia lentiscus.

1.500 2.600 1.100 Passing though plains, Agricultural lands.

Passing through hilly areas (“Kastro” and “Pori” locations).
Neighboring with the statutory Recreation Park. Forest with
thick coppices of Quercus macrolepis. Riverside strips
2.600 3.200 0.600 (“Meglo Pori” stream) with zones of co-domination Platanus
orientalis and Quercus macrolepis. Also present are Vitex
agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander. Thick bushlands of Quercus coccifera.

3.200 4.200 1.000 Passing through semi-hilly areas. Agricultural lands.
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Passing through semi-hilly areas (“Almiros” location). Forest
with thick coppices of Quercus macrolepis. Riverside zones
(“Megalo Pori” and “Rethi” streams) with co-domination of
4.200 6.200 2.000 Platanus orientalis and Quercus macrolepis. Also present are
Vitex agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander. Thick bushlands of Quercus coccifera.
6.200 6.900 0.700 ‘I‘Dalssmg thro”ugh seml-pIe}ln areas. Nglghborlng with
Dimokastro” archaeological site. Agricultural lands.
6.900 8.000 1.100 Passing throug_h ser_nl-plaln area (“Almiros Iocatlo_n). Forestal
areas with thick coppices of Quercus coccifera.
8.000 8.187 0.187 Passing through thick bulshlfmds of Qu;arcus coccifera.
Landfall site “Omprela 2”.

Table 4.52 General

characteristics of ALTlaregarding vegetation.

0.000 0.313 0.313

0.313 1.283 0.970

1.283 1.551 0.268

1.551 2.620 1.069

2.620 3.179 0.559

3.179 3.376 0.197

3.376 3.468 0.092

3.468 3.679 0.211

3.679 5.931 2.252

5.931 6.711 0.780

6.711 7.720 1.009

7.720 7.781 0.060

7.781 7.808 0.028

7.808 8.059 0.251

8.059 8.187 0.128
Total (km) 8.187 3.940 0.832 0.970 2.317 0.000 0.000 0.128
Percentage (%) 100.00 | 48.12 10.16 11.85 28.30 0.00 0.00 1.56
Working Strip
Area per
Vegetation
(km?)* 0.258 0.126 0.027 0.031 0.074 0.000 0.000 0.004
* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m.
Landfall section was not included.

It should be noted that the proposed site for the Onshore Facilities is at “Florovouni”

site.
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4.8.2.1.3 Alternative Routing ALT1b: Landfall site “Omprela 2”, C/S-M/S at

“Florovouni” site

Vegetation along ALT1b is described in Table 4.53, according to the classification of
Ministry of Agriculture (Annex A — Maps (Volume II), Map 7240-AU-VM-01). Table
4.54 provides a more detailed presentation of the vegetation traversed by the routing.

During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.

Table 4.53 Vegetation description along ALT1b (direction East - West).

Section
Length : .
From KP | To KP (approx) Vegetation Description
(km)
Passing through hilly area (“Florovouni” slopes). Grasslands,
with herbaceous vegetation, locally grazed; dominant species
0.000 1.800 1.800 Phlomis fruticosa and Euphorbia sp. Individuals of Pistacia
lentiscus. Riverside vegetation with individuals of Platanus
orientalis, Vitex agnus — castus and Pistacia lentiscus.

1.800 3.800 2.000 Passing though plains, Agricultural lands.

Passing through hilly areas (“Kastro” and “Pori” locations).
Neighboring with the statutory Recreation Park. Forest with
thick coppices of Quercus macrolepis. Riverside strips

3.800 4.300 0.500 (“Meglo Pori” stream) with zones of co-domination Platanus

orientalis and Quercus macrolepis. Also present are Vitex
agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander. Thick bushlands of Quercus coccifera.

4.300 5.300 1.000 Passing through semi-hilly areas. Agricultural lands.
Passing through semi-hilly areas (“Almiros” location). Forest
with thick coppices of Quercus macrolepis. Riverside zones

5 300 7300 2 000 (“Megalo _Pon _and Rethi” streams) Wlth'co-dommatlon of

Platanus orientalis and Quercus macrolepis. Also present are
Vitex agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander. Thick bushlands of Quercus coccifera.

7300 8.100 0.800 E’a_ssmg thro”ugh seml—pla_un areas. Ne_lghborlng with

Dimokastro” archaeological site. Agricultural lands.
Passing through semi-plain area (“Almiros” location). Forestal
8.100 9.242 1.142 areas with thick coppices of Quercus coccifera. Landfall site

“Omprela 2”.
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Table 4.54 General characteristics of ALT1b regarding vegetation.

Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

0.000 0.646 0.646

0.646 1.903 1.257

1.903 2.074 0.171

2.074 2.308 0.235

2.308 2.791 0.483

2.791 2.929 0.138

2.929 3.572 0.643

3.572 4,199 0.627

4,199 4.396 0.197

4.396 4.488 0.092

4.488 4.699 0.211

4.699 6.951 2.252

6.951 7.731 0.780

7.731 8.740 1.009

8.740 8.801 0.060

8.801 8.828 0.028

8.828 9.080 0.251

9.080 9.242 0.163
Total (km) 9.242 | 4.380 0.897 1.257 2.545 0.000 0.000 0.163
Percentage (%) 100.000 | 47.394 9.707 13.597 27.539 0.000 0.000 1.762
Working Strip
Area per
Vegetation
(km?)* 0.291 0.140 0.029 0.040 0.081 0.000 0.000 0.005

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m.
Landfall section was not included.

It should be noted that the proposed site for the Onshore Facilities is at “Florovouni”

site.

4.8.2.1.4 Alternative Routing ALT2: Landfall site “Omprela 2”, C/S-M/S at
“Gouri” site
Vegetation along ALT2 is described in Table 4.55, according to the classification of

Ministry of Agriculture (Annex A — Maps (Volume Il), Map 7240-AU-VM-01). Table
4.56 provides a more detailed presentation of the vegetation traversed by the routing.
During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.
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Table 4.55 Vegetation description ALT2 (direction East - West).

0.000

2.000

2.000

Passing through hilly are (“Pori” location). Forest with thick
coppices of Quercus macrolepis. Riverside zones (“Megalo
Pori” and “Rethi”) with co-domination of Platanus orientalis and
Quercus macrolepis. Also present are Vitex agnus — castus,
Erica arborea, Quercus ilex and Nerium oleander.

2.000

3.700

1.700

Passing through semi-hilly areas (“Almiros” location). Forest
with thick coppices of Quercus macrolepis. Riverside zones
(“Megalo Pori” and “Rethi” streams) with co-domination of
Platanus orientalis and Quercus macrolepis. Also present are
Vitex agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander.

3.700

4.500

0.800

Passing through semi-plain areas. Neighboring with
“Dimokastro” archaeological site. Agricultural lands.

4.500

5.600

1.100

Passing through semi-plain area (“Almiros” location). Forest with
thick coppices of Quercus macrolepis.

5.600

6.593

0.993

Passing through thick bushlands of Quercus coccifera. Landfall
site “Omprela 2”.

Table 4.56 General characteristics of ALT2, regarding vegetation.

0.000 2.527 2.527

2.527 2.621 0.094

2.621 4.302 1.680

4.302 5.081 0.780

5.081 6.091 1.009

6.091 6.151 0.060

6.151 6.179 0.028

6.179 6.430 0.251

6.430 6.593 0.163
Total (km) 6.593 5.244 0.251 0.000 0.934 0.000 0.000 0.163
Percentage (%) 100.000 | 79.546 3.809 0.000 14.174 0.000 0.000 2471
Working Strip
Area per
Vegetation (km?)* 0.206 0.168 0.008 0.000 0.030 0.000 0.000 0.005
* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative
because in forestrial areas, covered with thick vegetation and in organized tree crops, every effort will be made to
reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section was not
included.

It should be noted that the proposed site for the onshore facilities is at “Gouri” site.
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4.8.2.1.5 Alternative Routing ALT3: Landfall “Stamponi”, C/S-M/S Kalivia
Vegetation along ALT3 is described in Table 4.57, according to the classification of

Ministry of Agriculture (Annex A — Maps (Volume II), Map 7240-AU-VM-01). Table
4.58 provides a more detailed presentation of the vegetation traversed by the routing.

During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.

Table 4.57 Vegetation description along ALT3 (direction East - West).

Section
Length : .
From KP | To KP (approx) Vegetation Description
(km)
Passing through hilly —semi-hilly areas (“Kalivia” location).
Forestrial land with shrubby evergreen broadleaved
0.000 0.200 0.200 vegetation with domination of Pistacia lentiscus. Coppices of
Quercus coccifera.
Passing through hilly areas (“Granitsa” and “Perama”
locations). Grasslands grazed locally, with domination of
0.200 3.600 3.400 Phlomis fruticosa and Euphorbia sp. Individuals of Quercus
macrolepis, Quercus coccifera and Pistacia lentiscus.
3.600 4.000 0.400 Passing through plains. Agricultural area.
Passing through semi-plain areas (“Perama” location). Forest
4.000 4.489 0.489 with coppices of Quercus macrolepis. Landfall at “Perdika”
bay, site “Stamponi”.

Table 4.58 General characteristics of ALT3, regarding vegetation.

Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

0.000 3.184 3.184

3.184 3.321 0.138

3.321 3.921 0.600

3.921 4.312 0.391

4.312 4.386 0.073

4.386 4.489 0.103
Total (km) 4.489 0.529 0.000 3.184 0.673 0.000 0.000 0.103
Percentage (%) | 100.000 | 11.780 0.000 70.920 14.998 0.000 0.000 2.303
Working Strip
Area per
Vegetation
(km?)* 0.140 0.017 0.000 0.102 0.022 0.000 0.000 0.003

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than
26m. Landfall section was not included.

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy




Document No
Revision

Date

Page

ENV-117240-04

31.08.2012
139 of 595

O Asprofos

engineering

It should be noted that the proposed Onshore Facilities site is located at “Kalivia”

location.

4.8.2.1.6 Alternative Routing ALT4: Landfall

“Kalivia” site
Vegetation along ALT4 is described in Table 4.59, according to the classification of

Ministry of Agriculture (Annex A — Maps (Volume II), Map 7240-AU-VM-01). Table
4.60 provides a more detailed presentation of the vegetation traversed by the routing.

“Sofas”, CIS-M/S Station at

During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.

Table 4.59 Vegetation description along ALT4 (direction East - West).

Section
From KP | To KP g Vegetation Description
(approx)
(km)
Passing through hilly areas (“Granitsa” location). Grassland,
locally grazed, with domination of Phlomis fruticosa and
0.000 2.800 2.800 Euphorbia sp. Individuals of Quercus macrolepis, Quercus
coccivera and Pistacia lentiscus
Passing through hilly — semi-hilly areas (“Perama” location)
Forest with coppices of Quercus macrolepis. Riverside zones
2.800 3.200 0.400 (“Souha” stream) with co-domination of Quercus macrolepis
and Platanus orientalis. Also present are Vitex agnus —
castus, Erica arborea, Quercus ilex and Nerium oleander.
3.200 3.925 0.725 Passing through plain. AgriCl.JItu“raI Iansls. Landfall at “Perdika”
bay, site “Sofas”.

Table 4.60 General characteristics of ALT4, regarding vegetation.

Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

0.000 2.489 2.489

2.489 3.185 0.696

3.185 3.829 0.644

3.829 3.925 0.096
Total (km) 3.925 0.696 0.000 2.489 0.644 0.000 0.000 0.096
Percentage (%) | 100.000 | 17.738 0.000 63.415 16.408 0.000 0.000 2.439
Working Strip
Area per
Vegetation
(km?)* 0.123 0.022 0.000 0.080 0.021 0.000 0.000 0.003

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than
26m. Landfall section was not included.
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It should be noted that the proposed Onshore Facilities site is located at “Kalivia”

location.

4.8.2.1.7 Alternative Routing ALTS5: Landfall site “Omprela 1”, C/S-M/S at
“Variko” site
Vegetation along Alternative Routing ALT5 is described in Table 4.61, according to

the classification of Ministry of Agriculture (Annex A — Maps (Volume 1), Map 7240-
AU-VM-01). Table 4.62 provides a more detailed presentation of the vegetation
traversed by the routing. During the area characterization, it was considered that the
working strip will be equally distributed on both sides of the pipeline axis.

Table 4.61 Vegetation description along ALT5 (direction East - West).

Section
From Length . o
KP To KP (approx) Vegetation Description
(km)
0.000 1.300 1.300 Passing though plains, Agricultural lands.

Passing through hilly areas (“Kastro” and “Pori” locations).
Neighboring with the statutory Recreation Park. Forest with
thick coppices of Quercus macrolepis. Riverside strips
1.300 1.800 0.500 (“Meglo Pori” stream) with zones of co-domination Platanus
orientalis and Quercus macrolepis. Also present are Vitex
agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander.

1.800 3.600 1.800 Passing through semi-hilly areas. Agricultural lands.

Passing through hilly areas (“Pori” location). Forest with thick
coppices of Quercus macrolepis. Riverside zones (“Megalo
Pori” and “Rethi” streams) with co-domination of Platanus
orientalis and Quercus macrolepis. Also present are Vitex
agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander.

3.600 4.600 1.000

Passing through thick bushlands of Quercus coccifera.

4.600 7.808 3.208 Landfall site “Omprela 1.

Table 4.62 General characteristics of ALT5, regarding vegetation.

Mileage Route Length per Vegetation (km)

From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

0.000 0.028 0.028

0.028 0.511 0.483
0.511 0.649 0.138
0.649 1.292 0.643
1.292 1.919 0.627
1.919 2.116 0.197

2.116 2.208 0.092
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Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

2.208 2.419 0.211

2.419 3.211 0.792

3.211 3.387 0.176

3.387 4.840 1.453

4.840 7.723 2.883

7.723 7.808 0.085
Total (km) 7.808 3.130 2.883 0.000 1.710 0.000 0.000 0.085
Percentage (%) 100.000 | 40.088 | 36.925 0.000 21.896 0.000 0.000 1.092
Working Strip
Area per
Vegetation
(km?)* 0.247 0.100 0.092 0.000 0.055 0.000 0.000 0.003

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m.
Landfall section was not included.

It should be noted that the proposed site for the onshore facilities is at “Variko” site.

4.8.2.1.8 Alternative Routing ALT6: Landfall site “Omprela 1”, C/S-M/S at

“Gouri” site

Vegetation along ALT6 is described in Table 4.63, according to the classification of
Ministry of Agriculture (Annex A — Maps (Volume II), Map 7240-AU-VM-01). Table

4.64 provides a more detailed presentation of the vegetation traversed by the routing.
During the area characterization, it was considered that the working strip will be

equally distributed on both sides of the pipeline axis.

Table 4.63 Vegetation description along ALT6 (direction East - West).

Section
From KP | To KP LEmE/ Vegetation Description
(approx)
(km)
Passing through hilly areas (“Pori” location). Forest with thick
coppices of Quercus macrolepis. Riverside zones (“Megalo
0.000 3.500 3.500 P(_)rl ar_1d Rethi” streams) with cp—domlnatlon of Platanus
orientalis and Quercus macrolepis. Also present are Vitex
agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander.
3.500 6.927 3.427 Passing through thick bu_shl:emds of Qu:arcus coccifera.
Landfall site “Omprela 1.
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Table 4.64 General characteristics of ALT6, regarding vegetation.

Mileage Route Length per Vegetation (km)
From K.P. To K.P. Forest | Forestrial Grassland | Agricultural | Rocky | Residential | Landfall

0.000 2.527 2.527

2.527 2.576 0.049

2.576 4.023 1.447

4.023 6.842 2.819

6.842 6.927 0.085
Total (km) 6.927 3.974 2.819 0.000 0.049 0.000 0.000 0.085
Percentage (%) 100.000 | 57.368 40.697 0.000 0.704 0.000 0.000 1.230
Working Strip
Area per
Vegetation
(km?)* 0.219 0.127 0.090 0.000 0.002 0.000 0.000 0.003

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every effort will
be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section

was not inc

luded.

It should be noted that the proposed site for the onshore facilities is at “Gouri” site.

4.8.2.1.9 Alternative Routing ALT7: Landfall site “Stavrolimenas”, C/S-M/S at
“Variko” site
Vegetation along Alternative Routing ALT7 is described in Table 4.65, according to

the classification of Ministry of Agriculture (Annex A — Maps (Volume Il), Map 7240-
AU-VM-01). Table 4.66 provides a more detailed presentation of the vegetation
traversed by the routing. During the area characterization, it was considered that the

working strip will be equally distributed on both sides of the pipeline axis.

Table 4.65 Vegetation description along ALT7 (direction East - West).

Section
From KP | To KP LEmE/ Vegetation Description
(approx)
(km)
0.000 1.100 1.100 Passing though plains, Agricultural lands.
Passing through semi-hilly areas (“Glossa” and “Gerovitsa”
areas). Forest with coppices of Quercus macrolepis.
Riverside zones (“Megalo Pori” stream) with co-domination of
1.100 2.200 1.1 : : .
Platanus orientalis and Quercus macrolepis. Also present are
Vitex agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander.
2.200 2.400 0.2 Passing through plains. Agricultural lands.
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Section
Length : .
From KP | To KP (approx) Vegetation Description
(km)
Passing through semi-hilly areas (“Glossa” and “Gerovitsa”
areas). Forest with coppices of Quercus macrolepis.
Riverside zones (“Megalo Pori” stream) with co-domination of
2.400 2.900 0.5 ; : .
Platanus orientalis and Quercus macrolepis. Also present are
Vitex agnus — castus, Erica arborea, Quercus ilex and Nerium
oleander.
2.900 3.200 0.3 Passing through semi-plain area. Agricultural lands.
3.200 3.600 0.4 Passing throygh sem_l-plaln areas (“Gerovitsa _area). Forest
with coppices of Quercus macrolepis.
Passing through semi-plain areas. Forestrial lands with
3.600 3.800 0.2 shrubby evergreen broadleaved vegetation; dominant species
Pistacia lentiscus. Coppices of Quercus coccifera.
3.800 4.500 0.7 Passing through plain — semi-plain areas. Agricultural lands.
Passing through plains. Shrubby evergreen broadleaved
4.500 4.759 0.259 vegetation, with domination of Pistacia lentiscus. Coppices of

Quercus coccifera. Landfall at “Stavrolimena” bay.

Table 4.66 General characteristics of ALT7, regarding vegetation.

Mileage Route Length per Vegetation (km)
From K.P. | To K.P. | Forest | Forestrial | Grassland | Agricultural | Rocky | Residential | Landfall

0.000 0.029 0.029

0.029 0.702 0.673

0.702 2.275 1.573

2.275 2.403 0.128

2.403 2.985 0.582

2.985 3.091 0.107

3.091 3.457 0.365

3.457 3.666 0.209

3.666 4.543 0.877

4.543 4.689 0.146

4.689 4.759 0.070

0.000 0.029 | 0.029

0.029 0.702 0.673
Total (km) 4,759 2.549 0.355 0.000 1.785 0.000 0.000 0.070
Percentage (%) 100.000 | 53.556 7.458 0.000 37.506 0.000 0.000 1.480
Working Strip
Area per
Vegetation
(km?)* 0.150 0.082 0.011 0.000 0.057 0.000 0.000 0.002

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are
conservative because in forestrial areas, covered with thick vegetation and in organized tree crops, every
effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m.
Landfall section was not included.

It should be noted that the proposed site for the Onshore Facilities is at “Variko” site.
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4.8.2.1.100nshore Facilities (C/S-M/S)
The following table illustrates vegetation’s dominant type upon which the various

alternatives of the Onshore Facilities for the Compressor and Metering Station are
located.

Table 4.67 Vegetation of Onshore Facilities (C/S-M/S) sites.

s/n | C/S-M/S Code | Corresponding Routing(s) Vegetation Type
¢ 90% Grasslands
1 C/IS-M/S 1 ALT4
e 10% Forest
} ¢ 50% Grassland
2 C}QSI.M./S ALT3, ALT4
alivia e 50%Forestrial
} e 90% Grasslands
3 FCI'\'/S M/S. ALT1la, ALT1b
orovount e 10% Forestrial
- e 80% Agricultural
4 C\//S !\Iﬂ/S ALT1, ALT1b, ALT5, ALT7
ariko e 20% Forest
e 50% Agricultural.
5 C/S-M/S 2 ALT1, ALT1b, ALT5, ALT7
e 50% Forest
6 C/S-M/S Gouri ALT2, ALT6 Agricultural
7 C/S-M/S 3 ALT1, ALT1a, ALT1b, ALTS5, Forest
8 C/IS-MIS 4 ALT5, ALT6 Forest

At this face of the project, the official characterization of the lands traversed by the
proposed route is not available. However, the project and in specifically the proposed
route have received a preliminary approval of the competent forestrial authorities.
According to national legislation, natural gas pipelines are permitted to traverse

forestrial areas and specifically IGI through L.4001/2011.

In any case prior to the commencement of the construction works, all applicable
permits will be acquired. After the completion of the construction works,

reinstatement according to the local authorities will be performed.
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4.9 Fauna

4.9.1 Description of Terrestrial Fauna, with Emphasis on Rare, Endemic and/
or Protected Species of Vertebrae

Vertebrae of Thesprotia are more studied in the area of “Kalama” River delta and the
mountains of “Paramithia”, where, due mainly to avifauna, detailed lists of species
and sometimes population dynamics exist. On the whole, the area of “Perdika” is
probably within the distribution area of most of the common species of northwest
Greece, with the exception of those sited in the mountains or in specific habitats
(such as freshwater fish fauna). Taken for granted the geographical proximity of all

investigated routings, species that may be sited concern all investigated routings.

The projects area is under the projection of the western migration corridor within
Greek territory as illustrated on the following picture. Nevertheless, characterized
protected areas for avifauna (both statutory, such as SAC, and not statutory
protected, such as IBAs) lay outside the investigated area. Part of the ‘Krania-
Mentzebelios’ Wildlife Reserve lies in the investigated area, nonetheless, at a

distance of ~1100m from the closest routing.

The following table includes species that are cited in the above mentioned areas.

This is a conservative approach meaning that the following species do not

necessarily lay in the investigated area. On the contract the ecological significance of

the investigated area is augmented by the references made for the protected areas in

the broader area and specifically for the protected areas of:

o GR2120006 ‘ ELI KALODIKI, MARGARITI, KARTERI KAI LIMNI PRONTANY
(March of Kalodiki, Margariti, Karteri and Lake Prontani), at a distance of
~1500m and

o the Wildlife Reserve of ‘Krania-Mentzebelios’ at a distance of ~1000m.
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Picture 4.30 Greek migratory corridors.

100 150

Based on the species habitats and ecologies, remarks are made upon the estimated
engagement or not within the project’'s area and recommendation upon the time
constraints that should be taken into account during construction. Ecological data

have been retrieved by various literature and online sources including:

o IUCN, red list database (http://www.iucnredlist.org/)

o Birdlife international database (http://www.birdlife.orq)

o ARKive database (http://www.arkive.orq)

o Archipelagos wildlife library (http://wildlife-archipelago.qgr)

o Greek Biodiversity Database (http://greek-biodiversity.web.auth.gr)

o Legakis, A. & Maragkou, P (ed). 2009 Greek Red Book
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Table 4.68 Fauna in the broader investigated area.

Class Order Species TomikA Ovopacia Bern Bonn 92/43/EU 79/409/EU I%ggl/BGégik CITES Ecology Remarks Time Constraints
Inhabits steppe grassland, meadows and pastures, in areas with a deep layer of loose,
Nannospalax freely-draining soil in which it digs its extensive burrows. It is absent from ploughed land and It is possible to be
Ieucoc?on MIKpOTUQAOTTOVTIKAG DD/NE arable monocultures, although it may be found in agricultural landscapes where there is a present in the
mixture of pastures, small crop-fields and orchards. It has a slow reproductive rate, raising investigated area.
litters of only 2-4 young.
It inhabits lush vegetation next to slow-flowing or still eutrophic waters (marshes, swamps,
lakes, rivers, and streams). Its habitat choice is influenced by competition with the larger
N Eurasian water shrew N. fodiens, which is a stronger swimmer. In general, N. anomalus is No proper habitats
eomys BaA AiS LC/NT | ic than N. fodi d loni f H in regi bserved in th
anomalus aATopUYaAida ess aquatic than N. fodiens and can colonise areas away from water. However, in regions were observed in the
where N. fodiens is absent, N. anomalus may adopt its competitor's aquatic niche and investigated area.
increase in size. N. anomalus is strictly carnivorous, feeding predominantly on soft-bodied
invertebrates such as insect larvae, spiders and worms
Inhabits steppe grassland, meadows and pastures, in areas with a deep layer of loose,
Muscardinus freely-draining soil in which it digs its extensive burrows. It is absent from ploughed land and It is possible to be
© ; Bouvopuwgog LC/DD arable monocultures, although it may be found in agricultural landscapes where there is a present in the
b= avellanarius ) ) : . ; ;
S mixture of pastures, small crop-fields and orchards. It has a slow reproductive rate, raising investigated area.
E litters of only 2-4 young.
Mi It prefers open areas with deep soil, in which it digs extensive burrows. Recorded habitats Itis possible to be
icrotus . includ d i K i d hiah . ltis al o th
thomasi ZKATITOTTOVTIKOG LC/NE include meadows and pastures on karst limestone, and high mountain pastures. It is also present in the
found on arable farmland. investigated area.
It prefers a mixed habitat of Mediterranean oak savanna or scrub-forest, or areas with
around 40% cover for shelter from predators and open areas that support their diet of
grasses and cereals. Builds warrens in soft sail, but find shelter in scrub in rocky areas, . .
. T ) ) It is possible to be
Oryctolagus . though predation risk is higher in above ground dwellings. It can breed throughout the year :
: Nayog NT/NE - AR ; S present in the
cuniculus (uncommon in lagomorphs), though this is limited by climate and resource availability. They ; )
) . oy . . . ; investigated area.
] raise altricial young between three and six at a time, which leave the warren in under a
g month. Females reach sexual maturity on average in 3.5 months, males 4 months, and can
g live up to 9 years, though many succumb to predation and other perils much earlier.
Lepus europaeus is a highly adaptable species that can persist in any number of habitat . .
; ; A It is possible to be
Lepus . types. When available, weeds and wild grasses are preferred. Gestation is 41-42 days and .
KouvéAi LC/NE . . : present in the
europaeus reproduction occurs year round. . Females reach maturity around seven to eight months and ; ;
. investigated area.
male at six months.
It is present in most habitats where there is sufficiently deep soil to permit the construction of . .
. . ) It is possible to be
Talpa . its extensive burrows. It prefers meadows, pastures, arable land, gardens and parks, and is .
AoTtrdAakag LC/DD . . ; . present in the
europaea rarely found in coniferous forests, or habitats with sandy, stony or permanently waterlogged ; )
. . 0 investigated area.
soils. It feeds mainly on earthworms, as well as other soil invertebrates.
Habitat preferences for this species vary in different parts of its geographic range. In France,
it is found in damp areas with dense vegetation, whereas in central Europe and Italy it
. prefers open agricultural landscapes. At the northern edge of its range it is associated with Itis possible to be
Crocidura . . : I h ;
Xwpa@ouuyaAida LC/NE gardens and houses in suburban and urban areas, and in the Balkans and Asia Minor it can present in the
leucodon . - . - S . . ; ;
be found in moist habitats in the mountains including screes, stony areas, riverbanks and investigated area.
© stone walls. In Russia the species occurs in moist habitats within steppe and semi-desert
S areas. It feeds on invertebrates, including insects, insect larvae and worms.
i3]
[}
g In western and southern Europe and it inhabits a wide range of habitats including vineyards,
olive groves, terraced farmland on hillsides, dry Mediterranean shrubland, sand dunes, rocky
areas in the mountains, and damp densely-vegetated patches near to water. It tends to avoid
) S ; o ; : . Common
Crocidura . dense forests. Small, soft-bodied insects form a major part of its diet. Its main requirement is .
KntropuyaAida Il LC/NE - . o > h . everywhere in
suaveolens enough vegetation and moisture to support its insect prey, and in arid areas it tends to be Greece
more common near springs and oases; however, it is more tolerant of dry conditions than
many of its congeners. The gestation period is 28 days and life expectancy one year; a
female usually has four youngs.
It tends to be found in relatively damp areas with dense vegetation at ground level, and it Itis possible to be
Sorex . . . . f . . .
- Navopuyaii LC/NE occurs in a wide variety of habitats including swamps, grasslands, heaths, sand dunes, present in the
minutus ; ) ! ;
woodland edge, rocky areas, shrubland, and mountainous forests. It feeds on invertebrates. investigated area.
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Otters live in wetland areas. It is found mainly in rivers, streams, lakes, deltaic systems,
estuaries and lagoons, as well as in irrigated areas (irrigation canals, rice fields) and in
drainage channels and ditches. It has semi-aquatic habits. Swims with great comfort and
ability, but spends much of its time on land. It feeds mainly on fish and other aquatic animals
(crabs, crayfish, frogs, snakes, small mammals, birds, etc). The area of nesting is always on
land, but usually near water. Indicatively, in riparian habitats, where their habitat is linear, the
territory of an animal can extend up to 40 km long river bed , always depending on the
availability of existing food. In Greece, in the lowlands and during summer, since many rivers
and most small wetlands are drying up, otters move to less suitable habitats such as coastal
regions, channels, etc. The presence of fresh water is always necessary for the presence of
the species in an area.

No proper habitats
were observed in the
investigated area.

The preferred habitat is a mosaic of small crops and Mediterranean scrub and wetlands with
dense stands of vegetation. Its spread in Greece coincides with areas of low altitude (usually
less than 300 meters, in marginal cases in the Peloponnese up to 600 m or 1,000 m,
occasionally). It occurs in areas significantly modified by man and appears to prefer foods
related to human activities (residues of livestock farming, fruits of fruit trees, etc.). Generally
it can be characterized as opportunist - gatherer and not active hunter. The reproductive
activity of the jackal in Greece has not been studied but seems to have a breeding period
from late winter to early spring.

According to the
Greek Red Book it is
not present in the
area

Red Foxes have been recorded in habitats as diverse as tundra, desert and forest, as well as
in city centres. Natural habitat is dry, mixed landscape, with abundant "edge" of scrub and
woodland. They are also abundant on moorlands, mountains (even above the treeline,
known to cross alpine passes), deserts, sand dunes and farmland from sea level to 4,500 m.
They generally prefer mosaic patchworks of scrub, woodland and farmland. Red foxes
flourish particularly well in urban areas. They are most common in residential suburbs
consisting of privately owned, low-density housing and are less common where industry,
commerce or council rented housing predominates. In many habitats, foxes appear to be
closely associated with man, even thriving in intensive agricultural areas.

Relatively adundand
in Greece.

Canis lupus

NAUKOg

ILIV,V

LC/VU

They feed mainly with free grazing livestock, animal corpses from livestock facilities and
other smaller mammals. In a few areas with sufficient density of wild ungulates (wild boar,
deer) it has been observed to be fed occasionally in these species. The habitat of the wolf is,
essentially, the area where food is available. It is found in lowland, upland and mountainous
areas, and wherever food availability is high and continuous through the year.

No references of
wolves presence in
the area exist.

Artiodactyla

Sus scrofa

Aypioxo1pog

LC/NE

It occupies a wide variety of temperate and tropical habitats, from semi-desert to tropical rain
forests, temperate woodlands, grasslands and reed jungles; often venturing onto agricultural
land to forage. It is found in a variety of habitats. In Europe, it prefers broadleaved forests
and especially evergreen oak forests, but may also be found in more open habitats such as
steppe, Mediterranean shrubland, and farmland, so long as there is water and tree cover
nearby. In Europe it is found from sea level to 2,400 in the Pyrenees, but it can be found at
higher elevations in Asia.

Relatively adundand
in Greece.

Amphibians

Rana
epeirotica

NipvoBaTpayog A.
EANGSag

VU

This species is mostly aquatic and is commonly associated with still waters, slow-moving
rivers, canals, and marshes, often with rich vegetation at their edges. Breeding and larval
development takes place in these waterbodies. It is not known if the species can adapt to
changes in habitat.

No proper habitats
were observed in the
investigated area.
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g N habitat
© S . o proper habitats
E & Barl:_;us . Mrrpuxva’ NT/NT Streams and rivers; prefers stretches with clear water and riffles. were observed in the
D o sperchiensis ZTepxeiou ) ;
<] investigated area.
T
The Eurasian sparrowhawk breeds in forests and wooded areas, particularly favouring areas
consisting of a mixture of woodland and open patches in which to hunt. During winter, this
species occupies a greater variety of habitats, and may be found in areas with very few . .
n . . . > A Itis possible to be
Accipiter - trees. It occupies a range of altitudes, from sea-level to mountainous regions. Eurasian ;
: Ze@TEI LC/NE ) . . ] present in the
nisus Sparrowhawks breed in suitable woodland of any type, with the nest, measuring up to 60cm investigated area
across, built using twigs in a tree. Four or five pale blue, brown-spotted eggs are laid; the 9 '
success of the breeding attempt is dependent on the female maintaining a high weight while
the male brings her food. The chicks hatch after 33 days and fledge after 24 to 28 days.
It breeds in Europe and westernmost temperate Asia. It is migratory, wintering in tropical No proper habitats
Africa. This bird migrates north at a rather late date, with some birds still in winter quarters at werz ogserved in the
the end of April. This passerine bird is a species found in large reed beds, often with some . :
: i o A investigated area. It
Acrocephalus . bushes. On their breeding grounds, they are territorial. In their winter quarters, they are . !
) ToixhotroTauida LC/NE . ) is possible that the
arundinaceus frequently found in large groups, and may occupy a reed bed to the exclusion of almost all oo .
. . O . o . species is passing
other birds. Like most warblers, it is insectivorous, but it will take other prey items of e
- . ) . L through the project’s
sufficiently small size, even including vertebrates such as tadpoles. 3-6 eggs are laid in a area
basket nest in reeds. :
The Common Kingfisher is widely distributed over Europe, Asia, and North Africa, mainly
south of 60°N. It is a common breeding species over much of its vast Eurasian range. In
temperate regions, it inhabits clear, slow-flowing streams and rivers, and lakes with well- Itis possible to be
vegetated banks. It frequents scrubs and bushes with overhanging branches close to shallow | present in the
Alcedo atthis ANKUGVO | LC/DD open water in which it hunts. In winter it is more coastal, often feeding in estuaries or investigated area
harbours and along rocky seashores. The highest densities of breeding birds are found in and especially in the
habitats with clear water, which permits optimal prey visibility, and trees or shrubs on the landfall sites, during
banks. These habitats have also the highest quality of water, so the presence of this bird winter..
© confirms the standard of the water. It can tolerate a certain degree of urbanisation, provided
2 the water remains clean.
.“§
< The Northern Pintail has been called the "nomads of the skies." due to their wide-ranging .
. . . . . No proper habitats
migrations. This dabbling duck breeds across northern areas of Eurasia south to about )
] : . . . ) were observed in the
Poland and Mongolia. It winters mainly south of its breeding range, reaching almost to the . :
' - h ; investigated area. It
. equator in Panama, northern sub-Saharan Africa and tropical South Asia. The Northern . !
Anas acuta WaAida 1,11 LC/NE S . o . is possible that the
Pintail's breeding habitat is open unwooded wetlands, such as wet grassland, lakesides or T .
: [ h - A species is passing
tundra. In winter, it will utilise a wider range of open habitats, such as sheltered estuaries, S,
: Al ; . . through the project’s
brackish marshes and coastal lagoons. It is highly gregarious outside the breeding season
; . area.
and forms very large mixed flocks with other ducks.
The Mallard is widely distributed across the Northern Hemisphere. Specifically for Eurasia, it
ranges from Iceland and southern Greenland and parts of Morocco (North Africa) in the west,
Scandinavia to the north, and to Siberia, Japan, and China in the east. It is strongly migratory | Itis possible to be
Anas in the northern parts of its breeding range, and winters farther south. The Mallard inhabits a present in the
latyrhynchos Mpaoivoképain 1,11 LC/INE wide range of habitat and climates, from Arctic Tundra to subtropical regions. It is found in investigated area
platyrhy! both fresh- and salt water wetlands, including parks, small ponds, rivers, lakes and estuaries, | and especially in the
as well as shallow inlets and open sea within sight of the coastline. Water depths of less than | landfall sites
1 metre are preferred, birds avoiding areas more than a few metres deep. They are attracted
to bodies of water with aquatic vegetation.
No proper habitats
It nests in eutrophic-mesotrophic wetlands, usually with shallow fresh waters and dense were (_)bserved in the
Anas vegetation, and more rarely in lagoons. During migration, it occurs in almost all types of !nvestlg_ated area. It Breeding period (April -
Zapoéha I LC/VU ; : ! is possible that the

querquedula

wetlands, but mainly in coastal. Large herds also migrate along the sea coast (in enclosed,
shallow bays, etc.); often, they pass unnoticed.

species is passing
through the project’s
area.

June)
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No proper habitats
An eagle with quite a specific habitat, lives in low and semi-low land forests (nests in trees), ;Ixssstci’b:gg?a?ég tne
Aquila Koauvanté | LC/EN always in vicinity to freshwater wetlands (rivers, streams, marshes, meadows, etc), where it is ossgible that th-e
pomarina pavyanTog hunts. It feeds on a wide variety of serpents, amphibians, small mammals, birds and big S zcies is passin
insects, rarely on dead animals. P passi g,
through the project’s
area.
No proper habitats
It feeds in shallow water, catching fish, frogs, and insects with its long bill. Herons will also were observed in the
Ardea take small mammals, reptiles and occasionally warbler nestlings, plovers, young and adult investigated area. It
cinerea ZTAXTOTOIKVIAG LC/INE snipes, takes ducklings and tern chicks and other small birds. It will often wait motionless for | is possible that the
prey, or slowly stalk its victim. This species breeds in colonies in trees close to lakes, the species is passing
seashore or other wetlands, although it will also nest in reedbeds. It builds a bulky stick nest. | through the project’s
area.
The Squacco lives in freshwater wetlands and river deltas and rarely in coastal wetlands. It No proper hablt_ats
) . . ; . : were observed in the
nests in lakeside or riverside forests with trees, willows, alder or poplar (rarer reeds) to form ; ;
- . . ; e . AR investigated area. It . " :
Ardeola . mixed colonies with other heron species. It feeds on amphibians, insects and fish in rice . ! Breeding period (April -
: Kputrtotoikvidg | LC/VU . . : - is possible that the
ralloides fields, when they are available and shallow swamps and freshwater drainage ditches and o . July)
. . A species is passing
canals. It spawns during May 2 to 7 eggs (average eggs / nest: 4.7), which incubates for 22- S
through the project’'s
25 days.
area.
It prefers mainly inland wetlands (lakes, freshwater marshes) or coastal wetlands with a
mosaic of reed or other emergent vegetation. During breeding, it frequents in shallow water No proper habitats
with floating vegetation such as water lilies (Nymphaea alba) in Ambrakiko bay. It nests in were observed in the
Aythya dense reeds or other aquatic vegetation, on the outskirts of the free water surface or in investigated area. It Breeding period (March
n rot):la BaAtomrama LIl LIl | NT/VU dense emergent vegetation over water. It is an omnivorous species but itis referenced that it | is possible that the g—%ul )
4 prefers foods of plant origin, such as leaves and roots of aquatic plants (emerging and species is passing y
floating); it also feds on animal species (mollusks and other invertebrates), especially during through the project’s
the breeding season. Looks for food searching the surface or diving in shallow waters (30- area.
100 m), near dense vegetation.
The main environment for this species includes woodlands, heathlands, highlands, hills and
farmland. Recently, the species has entered urban areas. The Common Buzzard spawns
only once a year three or four eggs (usually between March and June). It builds its nest of . .
; : It is possible to be . . .
. twigs and leaves on trees or rock ledges. The species presents a large global reach and . Breeding period (April -
Buteo buteo [epakiva LC/VU . S . present in the
IUCN emphasizes that there may be some four million individuals worldwide. In Greece, ; } June)
h . ) . : investigated area
Common Buzzard is a common bird and present even during the winter months. It is
distributed along the mainland and on most islands. This species feeds on a variety of
animals including: rodents, small birds, reptiles, amphibians and sometimes with corpses.
Itis possible to be
present in the
Lives in open areas with hills, scattered rocks, brushwood, scarce maquis vegetation, investigated area.
) . meadows, extensive cultivations, etc; locally it can be seen in scarce pinewoods. It nests Prior to the Breeding period (April -
Buteo rufinus Antoyepakiva LC/VU . . . .
mainly on rocks, and rarely on trees. The species feeds on small or medium mammals, construction works, July)
serpents, birds and also large arthropods. the landfall sites
should be
investigated
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Relatively common species, mainly in the lowlands, and hilly areas. Anthropophilous species
nests near human settlements in areas with wetlands , flooded rice fields , meadows and No proper habitats
extensive crops , with an average density of 9.61 pairs per 100 km?. It avoids cold and wet were observed in the
Ciconia ] areas with low temperature and areas wit.h dense yegetation. It prefers to feed on shall_ow !nvestigated area. It Breeding period (April -
ciconia NeukoTreAapyog 1,1l 1,1 | LC/VU and stagnant water in water-saturated soils, often in dry meadows and pastures. The diet is possible that the June)
consists of any kind of small animals such as insects, reptiles, amphibians and small species is passing
mammals. It also feeds on bird eggs and nestlings. In the past, the species was making its through the project’s
nest on large trees, while today 81% of the population nests on power poles and 14 % roofs area.
of churches and houses.
Shy species and less anthropophilous to the white stork (Ciconia ciconia). It nests in solitude, | No proper habitats
away from settlements, usually in trees and rarely on rocks, hilly, semi-mountainous areas, were observed in the
with coniferous, deciduous or mixed forests, valleys, clearings, etc. small cultivations, but investigated area. It Breeding period (April -
Ciconia nigra MaupoTreAapyog 1,1l 1,1 | Il always in proximity to freshwater wetlands (streams, marshes, wet meadows, etc.), where it is possible that the ng ne) P
finds its prey. Outside breeding season it frequents in wetlands, coastal or inland, often with species is passing u
white storks, herons, etc. It feeds mainly on reptiles and amphibians (especially frogs), small through the project’s
mammals and occasionally small birds. area.
This species spreads throughout the Mediterranean basin and into Russia and the Middle
East, and into parts of Asia. Those present on the northern edge of the Mediterranean and
other parts of Europe migrate mainly to sub-Saharan Africa north of the equator, leaving in Itis possible to be
Circaetus ® . September/October and returning in April/May. In the Middle and Far East the populations .
- 160NTOG | LC/NT . L : - e present in the
gallicus are resident. In Europe it is most numerous in Spain where it is fairly common but elsewhere investigated area
it is rare in many parts of its range. The Short-toed Snake Eagle is found in open cultivated
plains, arid stony deciduous scrub areas and foothills and semi-desert areas. It requires
trees for nesting.
No such habitats
It lives in wetlands with extensive reedbeds or other similar riparian vegetation, where it were c_)bserved in the
) : ) . s investigated area . .
Circus K . nests and mainly searches for food. It feeds mainly on small mammals and birds (riparian Breeding period (March
) AAQUOKIPKOG | LC/VU . ) - A ) ) . consequently, no
aeruginosus and passerine). Outside the breeding period, it roosts in groups in reedbeds, often with other ith th - July)
species of circus sp. enga_gement with the
species is to be
expected.
The Hen Harrier is a bird of open habitats such as heather moorland and extensive
agriculture. However, much of its range has been (and continues to be) afforested,
Circus predominantly with conifers. Hen Har_riers nest and forage in commercial forestry when it is Itis pos;ible to be
cyaneus BaATokIpKOg | LC/NE young, before the canopy closes (typically at between 9-12 and years old), but do not make present in the
much use of thicket and subsequent growth stages. Areas dominated by forestry may remain | investigated area
suitable to Hen Harriers provided that a mosaic of age classes is maintained within the
forest, such that areas of young, pre-thicket forest are always available.
In the colder northern and eastern parts of its Europe and western Asia range the Common
Wood Pigeon is a migrant, but in southern and western Europe it is a well distributed and
often abundant resident. It breeds in trees in woods, parks and gardens, laying two white Itis possible to be
Columba . eggs in a simple stick nest which hatch after 17 to 19 days. Wood Pigeons seem to have a .
ddooa 1l 1,11 LC/NE . present in the
palumbus preference for trees near roadways and rivers. The nests are vulnerable to attack, H ;
) . : investigated area
particularly by crows, the more so early in the year when the leaf cover is not fully formed.
The young usually fly at 33 to 34 days; however if the nest is disturbed some young may be
able to survive having left the nest as early as 20 days from hatching.
No proper habitats
The Mute Swan is found naturally mainly in temperate areas of Europe across western Asia, were observed in the
as far east as the Russian Maritimes, near Sidemi. It is partially migratory throughout investigated area. It
Cygnus olor Kukvog I LC/LC northern latitudes in Europe and Asia, as far south as north Africa and the Mediterranean. is possible that the
The mute swan is found in a wide range of water bodies, including rivers, lakes, ponds, species is passing
reservoirs, flood waters, tidal estuaries, and sheltered coasts. through the project’s
area.
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According to the
It lives in warm, open areas, eg in Steppic and pseudostepik areas, dry meadows, non- mapping of the
irrigated crops and occasionally in brushwood and open grasslands. It feeds mainly on Greek Red Book it is
Falco KIPKIVEC) L o | VUNU insects (mainly Orthoptera) and less on small mammals and other small vertebrates. It nests | possible that thereis | Breeding period (April -
naumanni e ’ ’ usually in colonies numbering from 5 to 250 pairs or alone. It builds its nest on holes in old an engagement in June)
houses and warehouses, under roofs, holes in trees and on rocky slopes. The foraging areas | the north-east
lay within a radius of 10.5 km, and more rarely up to 15 km from the nest. boundaries of the
investigated area.
It is found in eastern Europe and Asia although its numbers are dwindling rapidly due to Itis possible to be
Falco MaupoKipkiveZo | NT/DD habitat loss and hunting. It is migratory, wintering in Africa. It is a regular wanderer to resZnt in the
vespertinus poKip western Europe. In their Eurasian breeding range, red-footed falcons inhabit open habitats P :
. investigated area
with some tree cover.
They are birds of deciduous woodlands, parks and gardens, with a preference for old trees
Ficedula with cavities in which it nests. They build an open nest in a tree hole, or man-made nest- It is possible to be
albicollis Kpikouuyoxdaertng | LC/INE boxes. Normally 5-7 eggs are laid. The song is slow strained whistles, quite unlike the Pied present in the
Flycatcher. Pied flycatchers can mimic the song of the Collared Flycatcher in sympatric investigated area
populations.
It occurs and breeds in Europe, Asia, Australia, and Africa. It is resident in the milder parts of .
. ; o No proper habitats
its range, but migrates further south and west from much of Asia in winter as the waters .
; . ; . were observed in the
freeze. This species builds a nest of dead reeds or grasses, but also pieces of paper or . -
: ) - ) investigated area. It
. . plastic near the water's edge or on underwater obstacles protruding from the water, laying up | . !
Fulica atra daiapida 1L LI 1,11 LC/NE - ) . . . is possible that the
to 10 eggs, sometimes 2 or 3 times per season. The Coot is an omnivore, and will take a oo .
: ) . ] > . species is passing
variety of small live prey including the eggs of other water birds, as well as algae, vegetation, S
. - > . ; / through the project’'s
seeds and fruit. It shows considerable variation in its feeding techniques, grazing on land or area
in the water. In the water it may upend in the fashion of a Mallard or dive in search of food. '
Gregarious vulture species characteristic of open areas that are found in hilly and . .
) oL L . : It is possible to be
mountainous areas, exploiting livestock activities. It feeds exclusively on carrion ungulates .
; : ) ) present in the
large or medium size which selects the soft parts of the body, preferably in the bowels. The ; }
. . L ; . : investigated area. ) )
. spread of its colonies always coincide with the existence of a limestone substrate, where } h Breeding period
Gyps fulvus Opvio | LC/CR . : ; Prior construction
many pairs nest along steep slopes, canyons and cliffs almost over the sea. The breeding . (January - August)
. . . L : works special care
season lasts from mid- January to mid-March, with the majority of nesting events take place . )
; S ; . . should be given in
in late February. It lays an egg, which is incubated for 57 days, while the chick feathers in 3
the landfall sites.
120-140 days .
The breeding habitat is marshes, shallow lakes and ponds. Some populations are migratory No proper habitats
and move to the ocean coasts in winter; those in warmer regions are generally resident or were observed in the
Himantoous short-range vagrants. In Europe, the Black-winged Stilt is a regular spring overshoot investigated area. It
himantopus KaAapokavag | LC/LC vagrants north of its normal range, occasionally remaining to breed in northern European is possible that the
P countries, for example in Britain in 1987. These birds pick up their food from sand or water. species is passing
They mainly eat insects and crustaceans. The nest site is a bare spot on the ground near through the project’s
water. These birds often nest in small groups, sometimes with Avocets. area.
. The Barn Swallow is the most widespread species of swallow in the world. It is a distinctive Itis possible to be
Hirundo
rustica XeNidovI LC/INE passerine bird with blue upperparts, a long, deeply forked tail and curved, pointed wings. Itis | present in the
found in Europe, Asia, Africa and the Americas. investigated area
The Woodchat breeds in southern Europe, the Middle East and northwest Africa, and winters
Lanius in tropical Africa. It breeds in open cultivated country, preferably with orchard trees and some | Itis possible to be
KokkIvoképaAog LC/INE bare or sandy ground. This migratory medium-sized passerine eats large insects, small birds | present in the
senator
and small amphibians. Like other shrikes it hunts from prominent perches, and impales investigated area
corpses on thorns or barbed wire as a "larder".
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According to the
It occurs mainly in lowlands and semi lowlands with sparse forests, hedges, etc, especially in | mapping of the
Milvus Toior | river valleys with riparian vegetation. It nests in trees. Often it forages in cultivations and Greek Red Book
migrans oms landfills. It feeds on a big variety of vertebrates, big insects and, in significant extent, there is no
carcasses and garbage engagement in the
investigated area.
It nests in solitude, in densities defined by local conditions of food availability and of suitable .
h . - . ) . e - According to the
nesting sites (rocks). It is a social vulture whilst on feeding ground,; it feeds largely on carrion maoping of the
Neophron and any other residue of organic origin, even feces of mammals, while its diet is GreF:apk Fged Book
P AcTrpotdpng LIl LI | supplemented with small vertebrates (especially turtles). It reaches the breeding grounds in :
percnopterus N . : . . there is no
late March and begins incubating the eggs (1-2, very rarely 3) in late April. The chicks hatch .
. o9 . . engagement in the
in June but remain in the nest until early September. In mid-September the bulk of the investigated area
population departs for Central Africa, through the Bosporus. 9 ’
No proper habitats
The breeding habitat is fresh and salt-water wetlands throughout much of the world. It breeds | were observed in the
Nveii in Europe, Asia and Africa. Black-crowned Night Herons nest in colonies on platforms of investigated area. It
ycticorax . o . . - . ?
nycticorax NuxToképakag | LC/INT sticks in a group of trees, or on the ground in protected locations such as islands or _ is possible that the
reedbeds. Three to eight eggs are laid. This heron is migratory in the northernmost part of its | species is passing
range, but otherwise resident. through the project’s
area.
It is a medium-sized wading bird that breeds in marshes and wet meadows across northern No proper hablt_ats
. L : : T . ; were observed in the
Eurasia. This highly gregarious sandpiper is migratory and sometimes forms huge flocks in . :
) N 90 . ) investigated area. It
Philomachus . its winter grounds, which include southern and western Europe, Africa, southern Asia and B d
Maxntig LIl LC/NE ) : ; ) . is possible that the
pugnax Australia. The Ruff forages in wet grassland and soft mud, probing or searching by sight for species is passin
edible items. It primarily feeds on insects, especially in the breeding season, but it will P passing
L . . : ) . S through the project’s
consume plant material, including rice and maize, on migration and in winter. area
No such habitats
were observed in the
investigated area
The glossy ibis live mainly in freshwater wetlands and rivers delta (rarely in coastal areas). It consequently no
Plegadis . nests in lakeside or riparian forests with willows and alders, and shrubs, and more rarely in engagement should Breeding period (March
. XaAkékota I | . ; ) - )
falcinellus extensive reedbeds. It feeds mainly on invertebrates, looking at shallow freshwater marshes be expected. Itis —June)
and wet meadows, and in rice fields if available. possible that the
species is passing
through the project’s
area.
It is a migratory species with a southern Palearctic range, including Turkey and north Africa,
Streptopelia although it is rare in northern Scandinavia and Russia. It winters in southern Africa. Mainly Itis possible to be
tLFJ)rtupr Tpiywvi found in lowland agricultural land with copses, large hedgerows, and orchards near to cereal present in the
or weedy fields. Dry sunny habitats are preferred by the turtle dove but it can also be found investigated area
on heathland, and in gardens and parks.
It is a medium-small wading bird found in temperate and subarctic Eurasia. It has cryptic
Scolonax camouflage to suit its woodland habitat, with reddish-brown upperparts and buff-coloured Itis possible to be
rusticF())Ia MrrekaToa 1,11 LC/INE underparts. Its eyes are set far back on its head to give it 360-degree vision and it probes in present in the
the ground for food with its long, sensitive bill, making it vulnerable to cold weather when the investigated area
ground remains frozen.
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Class Order Species Tomik Ovopacia Bern Bonn 92/43/EU 79/409/EU Red Book CITES Ecology Remarks Time Constraints
Itis a small typical warbler which breeds in the southernmost areas of Europe and northwest
) Africa. This small passerine bird is migratory, and winters along the southern edge of the . .
Sylvia Sah It r rant well from the breeding range, in both spring and autumn Itis possible to be
cantillans Kokkivotoipofdkog ahara. [t OCCUTS as a vagrant well away 1ro € g range, ' Spring autu present in the
albistriata as far north as Great Britain. Thls is a bird of dry open country, often on hill slo_pes,‘wnh investigated area
bushes for nesting. The nest is built in low shrub or gorse, and 3-5 eggs are laid. Like most
"warblers", it is insectivorous, but will also take berries.
No proper habitats
This bird breeds in small colonies in heavily vegetated areas of freshwater lakes across were observed in the
Tachybaptus ] Europe, much of Asia d_own_ to New qunea, anql most of_ Africa. Most birgis move to more !nvestigated area. It
ruficollis NavoBoutnxtapi open or coastal waters in winter, but it is only migratory in those parts of its range where the is possible that the
waters freeze. Outside of breeding season, it moves into more open water, occasionally species is passing
even appearing on the coast in small bays. through the project’s
area.
The Common Blackbird breeds in temperate Eurasia, North Africa, the Canary Islands, and
South Asia. Populations are sedentary in the south and west of the range, although northern
birds migrate south as far as northern Africa and tropical Asia in winter. Urban males are
more likely to overwinter in cooler climes than rural males, an adaptation made feasible by Itis possible to be
Turdues K& the warmer microclimate and relatively abundant food that allow the birds to establish poss
érougag oo . o . - present in the
merula territories and start reproducing earlier in the year. Common over most of its range in investigated area
woodland, the Common Blackbird has a preference for deciduous trees with dense
undergrowth. However, gardens provide the best breeding habitat with up to 7.3 pairs per
hectare, with woodland typically holding about a tenth of that density, and open and very
built-up habitats even less. The Common Blackbird occurs up to 1000m in Europe.
It breeds in most of Europe. The Song Thrush typically nests in forest with good undergrowth
and nearby more open areas, and in western Europe also uses gardens and parks. It breeds . .
. . . ) ; It is possible to be
Turdus Toi up to the tree-line, reaching 2,200metres. In intensively farmed areas where agricultural -
} oixAa 1l LC/NE . ) - . present in the
philomelos practices appear to have made cropped land unsuitable, gardens are an important breeding investigated area
habitat. The winter habitat is similar to that used for breeding, except that high ground and
other exposed localities are avoided.
No proper habitats
Nest both inland and in coastal wetlands. They prefer freshwater wet meadows, wet were observed in the
vanellus ] farmla}nd, sr_\allow mud f!ats on the edge of the lagoons, etc., but avoid halophytic _formations ?nvestigated area. It Breeding period (March
vanellus KaAnuava 1l LC/VU or saline soils. During winter, the species frequents at the edges of wetlands and in lowland, is possible that the — July)
semi-lowlands with crops, pastures, extensive meadows, etc. They feed on insects, worms species is passing
and other invertebrates. through the project’s
area.

Abbreviations of IUCN/GRB

CR: Critically Endangered / EN: Endangered / VU: Vulnerable / NT: Near Threatened / LC: Least Concern / DD: Data Deficient / NE: Not Evaluated
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4.9.2 Description of Marine Fauna
4.9.2.1.1 Fish fauna
Table 4.69 Fish Fauna Data.
. Geographical : Presence in
SIPEEIES Distribution Ecelony FIEEElRh SIS Investigated Area
The species is sited in Itis thr_eatened by
X habitat loss,
lonio by ;
. pollution and .
Papaconstantinou - . Possible presence of
overfishing. It is . i
(1988). In database included in Acipenser naccari in
FISHBASE 2000 its It is an anadromous “Perdika” amd
. . . L Annexes lland V of | . »
presence is reported | benthic organism, living Stavrolimena” bays
- . 92/43/E.U. . N
. as uncertain in the in depths 10-40m, often . . is deemed significant,
Acipenser o Directive, protected .
. NW coasts of Greece. sited in sandy muddy according to the
naccari ) . by P.D.67/1981, :
In the database’s map bottoms, feeding on habitats
N o Barcelona g
distribution areas benthic invertebrates : characteristics,
. . X Convention and
include sides to the and smaller fishes. . although the area
Bern Convention P
north of the lays at its distribution
. : : (Annex Il) and has o
investigated area, in been cateqorized limits.
Dalmatian shores and | 9 |
Adriatic Sea as Vulnerable by
' IUCN (2003).
Itis included in
Annexes Il and V of | Although its habitats’
The species is sited in Pelagic, strongly 92/43/E.U. characteristics do not
lonio by migratory, anadromous Directive, in support its presence
Papaconstantinou organism, entering Barcelona in the investigated
Alosa fallax (1988). In database lower part of rivers Convention and area, due to the
FISHBASE 2000 its | during sprawling. Feeds Bern Convention species migration, is
presence is not on small dishes and (Annex IlI) and has deemed possible in
reported in lonio. crustaceans. been categorized “Peridka” and
as Data Deficient | “Stavrolimenas” bays.
by IUCN (2003).
Second largest shark, ional trad
elagic-oceanic Interrjatlona trade
P ' restricted (CITES
oceanodromous . L
. . Appendix Il); itis
L species, found in . :
The species is sited in X . included in Annex |
X continental and insular )
lonio by of the Convention
. shelves, offshore and
Papaconstantinou on the Law of the
. (1988). In database often close to land, Sea (1982) . -
Cetorhinus ' ; enters enclosed bays; : Possible to visit the
. FISHBASE 2000 its ; . X Protected by .
maximus . during winter is found bays, transitory.
presence is Barcelona
. L on deeper waters. :
supported, since it is Convention and
X Depth range 0-2000m. .
considered as o Bern Convention
X . Feeds by filtering
cosmopolitan species. (Annex I1) and has
copepods, barnacles, .
; been categorized
decapod larvae and fish | ble b
eggs from the water as Vulnerable by
IUCN (2003).
column.
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] Geographical . Presence in
SIPEEIES Distribution Eeelony FElEelen SEuls Investigated Area
Th:itse%eiﬂeISr:isonOt Reed-associated,
accordin to’ marine species, depth
9t range 8-300m. Prefers Possible presence in
Papaconstantinou rocky bottoms and is Barcelona rocky parts of the
Epinephelus (1988), but its ey . Convention and yp
; . o territorial. Juveniles are ' shores, reefs and
marginatus presence in lonio is . Bern Convention . .
. found closer to shore in insulars, located in
deemed possible, kv tidal | (Annex 11I) h
since FISHBASE rocky tldfaf_ pr(])o s. Feeds the area.
2000 place it all over on reaen dicfc?, icrabs
Mediterranean basin. Pl
Benthic organism sited
The species is sited in in rocky and sandy Categorized as
Mycteroperca lonio by beds; depth range 15- goriz :
. Data Deficient by Possible
rubra Papaconstantinou 200m. Feeds on IUCN (2003)
(1988). mollusks and small '
fishes.
Benthic, anadromous,
amphihaline making
important migrations,
spending his adult life in
The species is sited in sea (depth range 1-
lonio by 650m) and enter Barcelona
Petromvzon Papaconstantinou freshwater estuaries for Convention and
marinyus (1988), but according | spawning during spring, Bern Convention Possible
to FISHBASE 2000 it where it dies after (Annex I11)
is absent from spawning. Feeds on
Mediterranean. dead fishes and netted
ones. Also during
juvenile they attach
themselves to health
fish and leech on them.
Itis not included in
the list of
Pa(pl)g(é%;]st)ahr;tilg ou Possible to occur in
. . o Benthic freshwater fish, . the broader area of
Salaria presence in lonio is sited in small rivers and Bern Convention the “Kalama” estua
fluviatilis verified by FISHBASE hall (Annex II) d the “Perdik "ry
2000 and more shallow waters. and t éa | erdika
specific in N. lonio, elta.
near the investigated
area.
The species is sited in hi . livi
lonio by Benthic organisms living
Papaconstantinou in rocky and sandy Barcelona
Sciaena P ; bottoms, often in reefs Convention and . _—
(1988), and according . Possibly visiting
umbra to FISHBASE 2000 it and caves. Depth 0- Bern Convention
oceurs all over 200m. Feeds on fishes (Annex I1I)
Mediterranean and crustaceans.
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] Geographical . Presence in
Species Distribution Ecology Protection Status Investigated Area
Benthic,
oceanodromous, found
L . in continental shelves,
The species is sited in f | insh
lonio by rom close inshore to at _ o
. least 150m depth. Barcelona Possibly visiting and/
: Papaconstantinou . . i
Squatina : Feeds mainly on bony Convention and or occurring in
. (1988), and according ) . “ o
squatina . fishes, but also skates, Bern Convention Perdika” and
to FISHBASE 2000 it “ : »
crustaceans and (Annex 111) Stavrolimenas” bays.
occurs all over ;
. mollusks. It lies, usually,
Mediterranean. i
buried in sand or mud,
with only its eyes
protruding.
Pelagic-oceanic
Itis not included in species, depth range 0-
the list by 985m; seasonally
Papaconstantinou coming close to shore, Bern Convention
Thunnus (1988), but its tolerating a wide range (Annex 11I). Possibly visiting
thynnus presence, in lonio, is | of temperatures. Feeds Categorized as “Perdika” and
y verified by FISHBASE on small schooling Data Deficient by “Stavrolimenas” bay.
2000, specifically in fishes, such as IUCN (2003).
the open sea near anchovies, sauries and
Peloponnesus. hakes, or on squids and
red crabs.
Pelagic-oceanic
species, depths 0-
800m. Sometimes found
in coastal waters, but
generally above
L thermocline, preferring
The SPecCIes IS sited in temperatures of 18°C to
lonio by o : Barcelona
. 22°C. Migrate towards ;
Xiphias Papaconstantinou temperate or cold Convention (Annex
Igdiu s (1988), and according Waterspin summer and II1). Categorized as | Possibly sporadically.
9 to FISHBASE 2000 it ; Data Deficient by
back to warm waters in
occurs all over IUCN (2003).
X the fall. Adults are
Mediterranean.. e
opportunistic feeders,
moving from surface to
the bottom. Feeds
mainly on fishes but
also on crustaceans
and squids.

49.2.1.2 Marine Benthic Macrofauna
a) Molluscs

Bivalve

The following Bivalves (Table 4.70) occur in the broader area, in various depths, in

mid and deep coastal waters. They occur, mainly, on sandy and silty bottoms, rarely

on rocky ones.
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Table 4.70 Benthic Macrofauna (Bivalves).

s/n Bivalves
1 Acanthocardia aculeata
2 Acanthocardia echinata
3 Acanthocardia tuberculata
4 Aequipecten opercularis (Syn Chlamys opercularis)
5 Anomia ephippium
6 Arca noae
7 Barbatia barbata (Syn Arca barbata)
8 Barnea candida
9 Callista chione
10 Chamelea gallina (Syn Venus gallina)
11 Chlamys glabra
12 Donax semistriatus
13 Donax trunculus
14 Donax venustus
15 Ensis ensis
16 Ensis arquatus (Syn E. Siliqua)
17 Glossus humanus
18 Laevicardium oblongum
19 Lithophaga lithophaga
20 Mactra glauca
21 Mytilus galloprovincialis
22 Ostrea edulis
23 Paphia aurea (Syn Venerupis aurea)
24 Pecten jacobeus
25 Pholas dactylus
26 Pinna nobilis
27 Pteria hirundo
28 Solemya togata +
29 Solen marginatus
30 Spisula subtruncata
31 Spondylus gaederopus
32 Tapes decussatus
33 Venerupis pullastra
34 Venus verrucosa (Syn Chamelea verrucosa)

Environmental and Social Impact Assessment for the

Greek Offshore Part of the Natural Gas Interconnector Greece - Italy




Document No . ENV-117240-04 g
Revision 2
Date © 31.08.2012 AsprOfOS

Page : 159 of 595 engineering

Gastropods
The following Gastropods occur, mainly, in the sub coastal zone, in rocky and sandy

bottoms.
o Cerithium vulgatum
o Haliotis tuberculata

o Tonna galea
b) Echinoderms

The following echinoderms are sited, mainly, in the sub coastal zone. They occur

mainly in rock bottoms and meadows of Posidonia oceanica
o Arbacia lixula (Echinoidea)
o Asterina pancerii (Asteroidea)
o Ophidiaster ophidianus (Asteroidea) H
o Paracentrotus lividus (Echinoidea) H

o Sphaerechinus granularis (Echinoidea) P

4.9.2.1.3 Marine Mammals
Mediterranean monk seal (Monachus monachus) is reported in the central lonian

sea, where at least 17-20 individuals is estimated to live in the coasts of Zakinthos. In
coastal waters of the broader eastern lonian, there have been reported the following:
striped dolphin (Strenella coeruleoalba), Bottlenose dolphin (Tursiops truncatus), and
common dolphin (Delphinus delphis), with estimated population of 100-150
individuals at “Kalamos” island, north of Zakinthos. At NW coasts of Corfu, washed

up individuals of Cuvier's Beaked Whale (Ziphius cavirostris) have been reported.

4.10 Areas under Special Environmental Protection Legislation

According to the General Regional Plan of Epirus (HGG 1451/06.10.2003) 28% of
Epirus area is covered by protected areas. Nevertheless, within the onshore
investigated area, no protected areas are present under the Greek Law 1650/86 (as
amended by Law 3937/2011). No part of the terrestrial investigated area includes

areas of:
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o) Strict Nature Reserves

o Nature Reserves

o Natural Parks (national or regional)

o Habitats and Species Management Areas including:

e Special Areas of Conservation (SAC - NATURA2000)
e Special Protection Areas (SPA — NATURA2000)

e Wildlife Reserves It is noted that part of the Wildlife Reserve Crania-
Mentzevelios is situated within the study area, in a distance of 1.100m
from the closest alternative and 2500m from the proposed route.

o Other, including
e Protected Landscapes or Seascapes
e Protected natural formations
e [orests (aesthetic, urban, protective) and Natural Monument.

The entire natural area (forests and forestrial areas) inside the terrestrial part of the
investigated area is under the provisions of the Forest Code of the Forest Legislation.

No areas currently under replantation are crossed by the routings.
The closest to the investigated pipelines protected areas are:

o The Special Protection Area GR2120006 ‘ ELI KALODIKI, MARGARITI,
KARTERI KAI LIMNI PRONTANI' (March of Kalodiki, Margariti, Karteri and
Lake Prontani), in a distance of ~1500m, (overallping IBA GR078 and Wildlife

Reserve of Kalodiki marsh)

o The Wildlife Reserve of ‘Krania-Mentzebelios’ at a distance of ~1100m from

the closest investigated routing and ~2500m from the proposed routing.

According to the GR2120006 site’s Standard Data Form it has an area of 1807.98ha
and mean altitude of 167.84m. there are no habitats included in Annex | of 92/42/EU.

Habitats classes are illustrated in the following table.
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Table 4.71 Habitats classes of GR2120006

Habitat Classes %
Inland water bodies (Standing water, Running water) 6
Bogs, Marshes, Water fringed vegetation, Fens 13
Heath, Scrub, Maquis and Garrigue, Phygrana 16
Humid grassland, Mesophile grassland 16
Extensive cereal cultures (including Rotation cultures with regular fallowing) 19
Other land (including Towns, Villages, Roads, Waste places, Mines, Industrial
sites) 30
Total 100

Additionally, there are Quercus frainetto dominated forests with the presence of Q.
pubescens, Q. ceciliflora and Q. Cerris.

The site is important for the breeding of waterbirds while species of concern include

Aythya nyroca.

Threats include the dumping of waste, the expansion of agriculture, uncontrolled

water extraction and pollution, and hunting.

According to Hellenic Ornithological Society IBA GRO078 ‘Limni Kalodikiou, Eli
Margaritiou kai Karteriou’ (Kalodiki lake, Marshes of Margariti and Karteri) is
overlapped by GR2120006. Protected species of IBA 078 is Aythya nyroca. The Wild
Life Reserve of Kalodiki marsh is also overlapped by the above mentioned NATURA.
This reserve was created (HGG 729/23-8-1996) to protect species of frogs, coot,
heron, egret, moorhen, mallard, snipe, starling, otter, ferret, jackal and Myocastor

coypus.

The ‘Krania-Mentzebelios’ Wildlife Reserve covers an area of ~1620ha. It is mainly a
wildlife reserve for hunted species including wildboar, wolves, foxes, woodcocks,
wood pigeons, thrushes and blackbirds. It was established through the
HGG971/B/27.07.2001.

Other protected areas, in a distance even further than the offshore investigated area
of 10km are the natura sites GR2230002 and GR2230004, and two small island
wetlands (Marathia beach mouth and Gardena river mouth). These small island
wetlands are protected with an unpublished, till the time of the preparation of this

ESIA, Presidential Decree, for small island wetlands of area <80.000m?2.
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All the above protected areas are illustrated on the 7240-AU-ON-01 map (see Annex
A — Maps (Volume II)).

It is repeated that all protected areas are not engaged with the investigated routes

but just lay in the wider, investigated area.

ANTHROPOGENIC ENVIRONMENT

411 General

As an introduction, it should be noted that recently, Greece had a new law dictating
the administrative framework (L. 3852/2010 — Kallikratis scheme). According to the
new administrative framework, the term ‘Prefecture’ has been, essentially, replaced
by the term ‘Administrative Region’, ‘Region’, or ‘Regional Community’. The
prefectural authorities were redistributed according to their area of competence, type
of competence and other administrative criteria. However, since no official translation
exists, the term Region is used to describe the former term Prefecture. Based on the
same legislation, Municipalities have been enlarged incorporating local communities
and municipal districts. Municipal districts have been renamed to municipal
communities and local communities to either municipal communities or local
communities depending on their population (2.000 being the classification limit).
However, since no official results of the 2011 census were published till the time of
the preparation of the present ESIA, the following data are provided based on the

former administrative framework (Kapodistrias).

The Project will take place in Epirus Region, one of the poorest regions of Europe
which includes the former Prefectures of Arta, Thesprotia, loannina and Preveza.
The project is located mainly in Thesprotia Region-Regional Unity (Municipality of
Igoumenitsa) and a very small part at Preveza Region-Regional Unity (Municipality of
Parga), for the onshore section. For the offshore section, besides the near coast
sections which are under the administrative area of the above regions, the project
enters the Region of lonion Islands, which includes the former Prefectures of
Zakinthos, Kerkira (Corfu), Kefallonia and Lefkada. More specifically the project is
located at the area of Corfu Region-Regional Unity (Muncipalities of Corfu and

Paxoi).
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Specifically, alternative routings ALT1, ALT1a, ALT1b, ALT2, ALT5 and ALT6 go
mainly through administrative boundaries of Municipality of lgoumenitsa (former
boundaries of Perdika’s Local Community), whilst for a small part they enter
Municipality of Parga, near the borders of the two municipalities. Alternative routings
ALT3 and ALT4 traverse the area of Municipality of Igoumenitsa (mainly through the
area of former local community of “Perdika” and a small part through former Sivota
Municipality). Alternative routing ALT7 traverses also entirely through Municipality of

Igoumenitsa area without entering any other local community except for Perdika.

4.11.1 Thesprotia Region

Thesprotia Region, these last years, presents significant development, which is,
mainly, due to the completion of large infrastructure projects like Igoumenitsa’s port,
Egnatia Road and Border Station of Sagiada (border network). All these have given
the Region a gateway role for Greece to and from Europe; a fact that presents
significant development opportunities and also demands investment initiatives to
promote the strategic role of the Region in sectors of Transport, Communication,

Tourism, Service and Commerce and in primary production sector.

Thesprotia Region consists of the following municipalities (according to Kallikratis

scheme):

o Municipality of Igoumenitsa, including the former municipalities (according to
Kapodistra scheme) of a) Igoumnetsia, b) Sivota, c¢) Margariti, d)

Parapotamos and Local Community of Perdika

o Municipality of Filiata, including the former municipalities (according to

Kapodistria scheme) of a) Filiata and b) Sagiada

o Municipality of Souli, including the former municipalities (according to
Kapodistria scheme) of a) Paramithia, b) Aheronta and Local Community of

Souli

4.11.2 Preveza Region

Preveza Region is one of the four regions of the administrative region of Epirus, sited

at the southeast border of Epirus. The location of the prefecture, its morphology and
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climate are some of the basic advantages that have brought the prefecture to the

surface, promoting it to cultural crossroad.

Preveza Region consists of the following municipalities (according to Kallikratis

scheme):

o

o

o

Municipality of Parga, including the former municipalities (according to
Kapodistria scheme) of a) Parga and b) Fanari

Municipality of Preveza, including the former municipalities (according to
Kapodistria scheme) of a) Zalogos, b) Louros, and c)Preveza

Municipality of Ziros, including the former municipalities (according to
Kapodistria scheme) of a) Anogio, b) Thesprotiko, ¢) Filippiada and Local

Community of Kranea

4.11.3 Corfu Region

Corfu Region consists of the following municipalities (according to Kallikratis

scheme):

o

o

Municipality of Kerkira, including the former municipalities (according to
Kapodistra scheme) of a) Kerkira, b) Melitei, c) Korissi, d) Parelion, e)
Paliokastri, f) Lefkimi, g) Feakon, h) Thinalioy, i) Esperion, j) Ahillion, k) Agiou
Georgiou, I) Kassopeon and Local Communities of a) Othonoi, b) Mathraki,

and c) Erikousses

Municipality of Paxoi

4.12 Demographic Data

Focusing on the closest to the area administrative units and based on the 2001

census data of National Statistical Service of Greece, demographic dynamics of

Thesprotia, Preveza and Corfu Prefectures (Regions-Regional Unities) are illustrated

on the following table. It is repeated that the data refer to the Kapodistra scheme and

only the names are presented according to Kallikratis scheme:
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Table 4.72 Population Dynamics.

Local Administration Organizations 1991 2001
Thesprotia Region (former Prefecture) 41.755 43.601
Igoumenitsa Municipality 11.608 17.710
Sivota Municipal community 2617 3010

Plataria 758 955
Argirotopou 526 520
Sivota 756 908
Faskomilia 577 627
Perdika Local (in 1991)- Municipal (in 2001) 1730 2972
Community
Perdika 1.569 1.715
Arrila 79 74
Karavostasi 0 23
Margariti Municipal Community 5575 3032
Karteri 369 301
Preveza Region (former Prefecture) 57.068 58.144
Parga Municipality 1900 4033
Agia 918 844
Corfu Region (former Prefecture) 103.461 111.081
Lefkimi Municipal Community 4257 6704
Paxi Municipal Community 2236 2438

4.12.1 Thesprotia Region

The general trend of migration from village to city is obvious, and causing a high
demographic concentration in big cities of the region (loannina, Arta, Preveza and
Igoumenitsa). It is calculated that from 1981 until 1991 loannina’s population has

increased by 27%.

The Region of Thesprotia hosts 0.4% of the country’s population and produces 0.3%
of the GDP (5th place from last). The rate of natural population reduction is modified
from -3 in 2000 to 1.9 in 2002 (dominance of births/1.000 inhabitants), and the
proportion of pupils in elementary school is lower than the country’s average (58 per
1,000 inhabitants against 59 for Greece). Between the census data of 1991 and
2001, population increased by 4.3%, at a lower rate than the national one (6.9%).
The contribution of the Prefecture to the GDP is almost constant over the recent

years.
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4.12.2 Preveza Region

It has the smallest area of all Epirus’ Regions, but the largest population density and
the highest G.D.P per capita, figures that illustrate high development rates. All
resources have been exploited so much as to demonstrate much higher GDP per
capita than the rest of Epirus.

From 55.262 persons in 1971, the population reached 55.915 in 1981, 57.068 in
1991 and 58.144 in 2001 (census data). At the same time, population density is
much higher than that of Thesprotia and loannina Regions, approaching that of Arta’s
Region. Urban population represents 27% of the total population of the Region.

Preveza region gathers 0.53% of the country’s population, producing 0.4% of the
GDP. The percentage of birth increase in the Region reaches 9.1%, according to
2003-4 data. Between census of 19911 and 2001, population has increased by 1.9%,

an increase quite lower than that of the rest of Greece (6.9%).

4.12.3 Corfu Region

Corfu Regions comprises 1% of the national population and produces 0.9% of GDP.
The high rate of natural population reduction of 1996 (-2) (dominance of births/1.000
inhabitants) was limited to -0.3 in 1997, to be decreased once more to -2.1 in 1998.
The Region has a relatively high proportion of pupils in elementary school (61 per
1,000 inhabitants against 59 for nationwide) and high schools (68 against 73 for the
whole country) positioned 30th in the prefectures’ classification. Between 1991 and

2001 census data, population was reduced by 18.9%.

4.13 Economic and Social Environment

The presented data are mainly based on the 2001 official census, since, the official

results of the 2011 census is yet to be available.

4.13.1 Thesprotia Region

Epirus is one of the poorest and least developed regions in Greece; a situation that
can be explained, among others by the geographical and political isolation for a

significant period of time. This geographic isolation is a result of the morphology of
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the region (the mountainous ranges that separate Epirus from Northern and Central
Greece) as well as of the insufficient road network connecting Epirus to the rest of
the country.

The political isolation is due to the closed, until 1990s, northern borders with Albania
and the other counties of the Balkanians. For the region of Epirus there are
indications that this decline will be reversed and that the differences between the
region and the country in total will be decreased. Towards this aspect, the new
infrastructure built recently (as the ones stated previously) is expected provide
Region of Epirus with a strategic role as a gate to EU and Western Balkans.

Thesprotia Region (Regional Unity), in specific, appears to be transformed socially
and economically, by decreasing agricultural activity and increasing the services

sector.

Agriculture accounts for 13% of the Regional Unity production (2002), corresponding
to 0.6% of the total agricultural production in the country. The agricultural productivity
is low due to the mountainous character of the area. In 1981, 43% of the workforce in
the region was occupied in agriculture. In 1991 the percentage was decreased to

30%. The region has been in the 8th place, nationwide, in rice production for 2003.

The manufacturing sector is less developed, compared to the Greek average, and in
1991 it occupied 22% of the workforce.

The services sector is dominated by tourism which in 1991 provided jobs to 45% of
the workforce. Despite the importance of tourism in the regional economy, it is

understood that the sector, in Epirus, has yet to be fully exploited.

4.13.2 Preveza Region

Production activity is based mainly on the primary and tertiary sector, but there is
some mild processing activity. At “Mitikas” there is a statutory Industrial Area, with
small unit factories, only; the most important ones, not only in regional unity level but

also in entire Epirus, are located at Filipiada (at the borders with Arta Region).

Primary sector accounts for 30.8% of the workforce, secondary sector accounts for
17% and tertiary sector 48%. Significant percentage is that of the unemployed

(12.8%) in comparison to the national productive population (87.2%). Distinctive is
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the percentage of economically not active population, which reaches 55.4%, and
similar are the figures for Parga Municipality.

Nevertheless, despite of the significant touristic development of Preveza Region,
there is no serious decrease of the two other sectors; a fact evident by agriculture,
which achieves high levels of organization.

A significant percentage of the population (25.3%) is occupied in agriculture,
pasturing, forestry and fishing. According to 1999-2000 census data of agriculture
and farming, the biggest part of the Region’s land is covered by arboraceous/ tree
crops and annual crops, while a small percentage of the land is covered by

vineyards.

Due to greenhouses, production levels are substantial in species of vegetables, while
citreous, table olives and olive oil come in second place. Livestock products follow a

normal course.

Around 11% of the active population is employed in service sector; they are
salesmen in shops or flee markets, specialized craftsmen and other relevant

technical jobs.

Small is the percentage for scientists and artists (4.2%), while 7.3% is the population

working on the upper administrative or managerial levels of private and public sector.

4.13.3 Corfu Region

The primary sector constitutes a significant part of the local economy. It contributes
to the increase of the local income and also employment. Regarding primary sector,
the most important product is olive oil (60-70% of total production in the lonian
Islands Region, 6% of oil production in the country), horticultural products, etc. The
growth of tourism coincided with the gradual closure of traditional industries in the
Region and the decline of traditional manufacturing (cheese and meat products,
silversmith's trade etc.). At the same time, the conditions for family businesses

expansion were developed, mainly for the supply of the tourism market.

During the 50’s and the 60’s, trade evolved around products from local agriculture
and agricultural related industry. With the growth of tourism, a shift was evident to

new sectors such as clothing - footwear, folk art etc.
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The cultivated agricultural land is approximately 34.7 thousand hectares, 2.4
thousand of which (6.9%) are irrigated. The larger part of cultivated land comprises
arboraceous/ tree cultivations (69%), with around 4.4 million olive trees. As far as
manufacturing units are concerned, there are approximately 1,100 in the area, 373 of
which have installed power more than 15 HP.

A 21.5% of the working force is employed in the primary sector, 17.8% in the
secondary and 56.4% in the tertiary. The product output mainly comes from services
(tourism) with increasing contribution from 67% in 1990 to 77% in 1998. Per capita
product is 12,300 € (7th Prefecture from top in Greece), a little higher than the
average for the country (105%).

The inhabitants of the Region show high consumption of domestic electricity (95% of
the country’s average). Every 100 inhabitants 25 cars correspond and 1 new
residence (the average for the country being 28 and 0.8 respectively, in 1999).
Income was reportedly 3,500 € per person in 1999 (80% of the country’s average)
and bank deposits were 4,000 € per person. With 3.2 million overnight stays of
foreign tourists per annum, Corfu Prefecture is among the most visited places (7% of
the national total, 4th place in the country in overnight stays per person, following

Dodekanisa, Zakynthos and Rethimno).

4.14 Fishing

Information on professional fishing activities of the area are illustrated in the following
tablel5. The data represent a minimum fishing activity, since permits for fishing in the
specific area are issued from other prefectures, as well. Also, activities may be
subject to national and local fishing regulations (such as means and season of

fishing) but only general regulations are included in the table.

'* Data from Fishing Supervisors of Thesprotia and Corfu Prefectures (10-12 June 2004) and ESYE for Preveza
Prefecture (2006)
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Table 4.73 Fishing Activity in Thesprotia, Preveza and Corfu Regions.

Number of
Fishing Boat Registered
Category Boats in the T
Area
Thesprotia Region
Light-Fishing 69 Ports: Perdika, Sivota
(pirofani)
_Selnes 1 Seines fish at 70m distances from the shores.
(vitzotrata)
Trawlers Trawlers are not allowed fishing in distance smaller
(mihanotrata) 1 than 5km from the shores or in case of shallow waters,
at depths smaller than 50m.
Others 14
Preveza Region
Deep Sea
Fishing 16
Mid Sea
Fishing 645
Trawlers are not allowed fishing in distance smaller
Trawlers 333 than 5km from the shores or in case of shallow waters,
at depths smaller than 50m.
With swordfish’s fishing permit. The use of PS is not
Purse Seines 312 allowed within 300m from the coast or up to the 50m
(gri-gri) depth contour, whenever the 50m depth occurs in
shorter distances.
Coastal
Fishing 5814
Trawlers 343
Other 5471
Corfu Region
Fishing !\lets - 30 With swordfish’s fishing permit
Longlines
Mid Sea
Fishing 638
Seines 20 Seines fish at 70m distances from the shores.
With fishing permit in international waters or areas
Deep Sea defined by international regulations. Trawlers are not
P 4 allowed fishing in distance smaller than 5km from the
Trawler ;
shores or in case of shallow waters, at depths smaller
than 50m.
Trawlers are not allowed fishing in distance smaller
Trawlers 2 than 5km from the shores or in case of shallow waters,
at depths smaller than 50m.
With swordfish’s fishing permit. The use of PS is not
Purse Seines 1 allowed within 300m from the coast or up to the 50m
depth contour, whenever the 50m depth occurs in
shorter distances.
Other 5
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According to local authorities (see Annex K — Contact with Authorities (Volume 111)),
in the broader area there is a port which can facilitate 85 small nearshore fishing
boats.

Although the use of trawlers is illegal, on site visits by divers confirmed the markings
of such practice.

4.15 Tourism

4.15.1 Thesprotia Region

The western part of continental Greece is less developed, regarding tourism,
compared to the destinations of the Aegean Sea, but undergoes a rapid
development. According to the General Regional Plan of Epirus (HGG
1451/06.10.2003) areas of touristic uses and summer houses are developed along
the coasts of Thesprotia, specifically at the areas of Sivota, Perdika and Plataria.
Avalilable statistical data from the Hellenic Tourism Organization amounts the number
of nights spent by foreign tourists and Greeks in hotels of Thesprotia to 142,800 for
the year 2000. This corresponds to an increase of 34% compared to 1996 figures.
Occupancy rates in hotels have been close to 50% for the year 2000, and are
relatively stable for the period 1996 — 2000, indicating that the increase in visitors

instigated new touristic developments.

With regard to the landfall points, “Stamponi” is located at the northern part of
“Perdika” bay, with no touristic development. “Perdika” bay hosts a camping, with
exclusive access to “Sofas” beach. “Stavrolimenas” shows no evidence of permanent
tourism or residential activity. “Omprela” location is remote from both touristic and
residential activity. According to correspondence from the local competent authorities
(see Annex K — Contact with Authorities) Omprela bay is a rocky area without any
touristic activity itself, although some nearby sandy beaches, approachable only by

boat, are visited by tourists in the summer period.

4.15.2 Preveza Region

Preveza Region, despite of its rather small size, combines harmonically touristic

development, classic and alternative, of coastal areas; agricultural development and
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wildlife conservation. It is a touristic destination for a large range of visitors, due to its

advantages (climate, long beaches, monuments, natural beauty).

The number of registered lodgings of the Region, according to census data 2007, is
88. Out of these, 77 are hotel facilities and the other 11 are campings.

Registered tourist beds are 6.317, out of which 55.8% are hotels and other similar
lodgings.

4.15.3 Corfu Region

The tourism model which evolved in the post-war period with the standard parcel of
services is criticized, today, and believed to be in need of supplementing with a
different, more selective and individualized approach of visitor - consumer, with

emphasis on the environment and the particular characteristics of the region.

The region of Corfu plays an important role in the tourism of lonian Islands Region,
with respect to both the level of demand (visitors) and the level of supply (beds). An
important element is that Greek visitors exhibit an increasing preference for Corfu,
from 54% (1960) to 66% (1991) of the total demand of the region, anticipating thus
for the losses with respect to the foreign demand (80% in 1960, 65% in 1990).

The number of registered beds amounts to 91,190, from which 61.5% are beds of
rented rooms. Most beds are found in the Municipality Communities of Corfu and
Feakon. Regarding hotel beds 36.2% are of Lux or A’ category and 35.4% of B' to E'

category.
A. Corfu has 37.000 beds distributed in hotels as follows:

o 2.042 beds at 5 stars hotels LUX category
o 11.712 beds at 50 hotels A’ category
o 10.460 beds at 77 hotels B’ category
o 10.215 beds at 176 hotels C’ category
o 1.570 beds at 43 hotels D’ category
o 1.002 beds at 27 hotels E’ category

Additionally, there are:
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B. 25 furnished residence of A’ category, with 198 rooms and 319 beds.

C. 56.139 beds in rented rooms and apartments of A’, B’, and C’ categories,
of 4.369 enterprises in total (1.961 A’ category, 1.509 B’ category and 899 C’
category).

D. 12 camping of 1.100 spaces, of 3.000 persons capacity (3 A’ category, 1
B’category and 8 C’ category).

4.16 Land Uses

According to existing legislation and the scope of the study, all existing and planned
land uses were recorded in an influence area of ~2.5km2. The land uses are
presented in a 1:30.000 scale map (see Annex A — Maps (Volume 1), Map 7240-AU-
LU-01).

Land uses were recorded having taken into account all town planning and physical
planning studies (existing residential limits, under study residence areas expansion
and General Town Plans), statutory provisions for protected areas, legislation for
statutory archaeological sites, major national infrastructure projects, railroad network,
medium tension transmission network of PPC and under study or construction
projects of Directorate of Road Construction Studies (DMEO) of Ministry of
Environment, Energy and Climate Change, Ministry of Infrastructure, Transportation
and Networks and the Directorates of Technical Services of Thesprotia and Preveza
Prefectural Authorities. Data were taken from the following sources: (a) Various
Regional Authorities of Epirus (Dir. Of Works, Land Registers, etc), (b) Thesprotia
and Preveza Prefectural level Authorities (Town Planning, Dir. Of Technical Services,
Survey Dep., Dir. of Industry), (c) Other parties, (d) Archaeological Services, Forest
Departments, MEECC - Dir. Of Environmental Planning and Physical Planning,
MITN - Dir. Of Town Planning, Dir of Physical Planning, etc., (¢) Survey maps of
Ministry of Agriculture.

In the following tables, the land uses and the various characteristics of the
investigated area are presented. Detailed presentation of the various land uses

traversed by the investigated routings follows.
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Table 4.74 Land Uses in the Investigated Area.

S/n Land Use Total Area (m?) P?I.rgg; t'i?:;(z /(t))h €
1 [Existing Residential Areas 3244931.98 3.32
2 |Abandoned Settlements 462359.95 0.47
3 |Proposed Residential Areas of A’ Residence 276885.50 0.28
4 |Proposed Residential Areas of B’ Residence 1285815.44 1.32
5 [Forest 12665270.48 12.97
6 |Site of Extraordinary Beauty 510793.51 0.52
7 |Outside Town Plan Olive groves 10980958.5219 11.22
8 |Other Outside Town Plan Areas 14936523.93 15.29
9 [Touristic 11370243.79 11.64
10 [Industrial Areas 258672.41 0.26
11 [Manufacturing Activities 266555.53 0.27
12 |Quarry Areas 518508.65 0.54
13 |Stock Farming 35787248.59 36.64
14 |Archaeological Sites 994177.26 1.02
15 |[Recreation Parks 1389244.64 1.42
16 |Wildlife Reserve Areas 2815596.94 2.88
17 |Beach (without amenities) 7730.53 0.01
18 |Beach with amenities 104066.31 0.11
19 |Graveyard 20146.87 0.02
20 [Landfill 8021.64 0.01
Total 97660894.90 100.00
Table 4.75 Other Characteristics of the Investigated Area.
Other Characteristics Total Length (m) Tot?r:‘f;rea
Hydrographical network® 182679.853 5481276.873
Water supply network® 13038.787 n/a
Medium Tension Transmission Network® 21790.722 n/a
Number Total Estimated Area (m?)
Irrigational Drillings® 7 7.000
Springs 76 n/a
PPC’s Medium Voltage Substations® 19 190000.000

Total length was calculated without taking into account river’s class. Total area was calculated for a riverbed of 30m.

There are 3 water supply pipelines. Their total area was considered negligible.

In the investigated area there are 25 medium tension power lines of PPC. Their total area was considered negligible.

ol B W N

The area of one drilling was considered 1m=.

Total area of a PPC’s Medium Voltage Substation was taken equal to 10.000m?2.

Note: Tables present data for the whole investigated area.
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4.16.1 Alternative Routing ALT1 : Landfall site “Omprela 2”, C/S-M/S at
“Variko” site

Land uses along ALT1 and their respective area of working strip per land use
category are illustrated in Table 4.76. During the calculation of the area of the
working strip, it was considered that working strip is equally distributed on each side
of the routing.

4.16.2 Alternative Routing ALT1a : Landfall site “Omprela 2”, C/S-M/S at
“Florovouni” site

Land uses along ALTla and their respective area of working strip per land use
category are illustrated in Table 4.77. During the calculation of the area of the
working strip, it was considered that working strip is equally distributed on each side
of the routing.

4.16.3 Alternative Routing ALT1b : Landfall site “Omprela 2”, C/S-M/S at
“Florovouni” site

Land uses along ALT1b and their respective area of working strip per land use
category are illustrated in Table 4.78. During the calculation of the area of the
working strip, it was considered that working strip is equally distributed on each side
of the routing.

4.16.4 Alternative Routing ALT2: Landfall site “Omprela 2”, C/S-M/S at “Gouri”

site

Land uses along ALT2 and their respective area of working strip per land use
category are illustrated in Table 4.79. During the calculation of the area of the
working strip, it was considered that working strip is equally distributed on each side

of the routing.

4.16.5 Alternative Routing ALT3: Landfall “Stamponi”, C/S-M/S at “Kalivia” site

Land uses along ALT3 and their respective area of working strip per land use
category are illustrated in Table 4.80. During the calculation of the area of the
working strip, it was considered that working strip is equally distributed on each side

of the routing. The landfall section was not included.

4.16.6 Alternative Routing ALT4: Landfall “Sofas”, C/S-M/S at “Kalivia” site

Land uses along ALT4 and their respective area of working strip per land use

category are illustrated in Table 4.81. During the calculation of the area of the
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working strip, it was considered that working strip is equally distributed on each side

of the routing. The landfall section was not included.

4.16.7 Alternative Routing ALT5: Landfall site “Omprela 1”, C/S-M/S at “Variko”
site

Land uses along ALT5 and their respective area of working strip per land use

category are illustrated in Table 4.82. During the calculation of the area of the

working strip, it was considered that working strip is equally distributed on each side

of the routing. The landfall section was not included.

4.16.8 Alternative Routing ALT6: Landfall site “Omprela 17, C/S-M/S at “Gouri”
site

Land uses along ALT6 and their respective area of working strip per land use

category are illustrated in Table 4.83. During the calculation of the area of the

working strip, it was considered that working strip is equally distributed on each side

of the routing. The landfall section was not included.

4.16.9 Alternative Routing ALT7: Landfall site “Stavrolimenas”, C/S-M/S at
“Variko” site

Land uses along ALT7 and their respective area of working strip per land use
category are illustrated in Table 4.84. During the calculation of the area of the
working strip, it was considered that working strip is equally distributed on each side

of the routing. The landfall section was not included.
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Table 4.76 General Characteristics of ALT1 regarding Land Uses.

0.000 0.023 0.023

0.023 0.107 0.084

0.107 0.383 0.276

0.383 0.531 0.149

0.531 0.574 0.043

0.574 0.939 0.365

0.939 1.159 0.220

1.159 1.224 0.065

1.224 2.094 0.869
2.094 4.235 2.141
4.235 4.743 0.509

4.743 5.344 0.600

5.344 5.404 0.060

5.404 5.471 0.067
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5.471 5.596 0.124
5.596 5.853 0.258
5.853 5.956 0.103
5.956 6.229 0.272
6.229 6.327 0.098
6.327 6.406 0.080
6.406 6.800 0.394
6.800 6.928 0.128
Total (km) 6.928 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.649 | 0.00 | 2.105 | 1.036 | 0.869 | 2.141 | 0.00 | 0.00 | 0.00 | 0.000 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.128
Percentage (%) 100.00 | 0.00 | 0.00 [ 0.00 [ 0.00 | 9.36 |0.00 | 30.38 | 14.96 | 12.54 | 30.91 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00|0.00 | 0.00 | 0.00| 1.85
Working Strip Area per
Land Use (km°)* 0.218 | 0.00 | 0.00 | 0.00 | 0.00| 0.02 |0.00| 007 | 003 | 003 | 007 |0.00]0.00]|000| 000 |000]|0.00]|000]|000| 000
* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick vegetation and in
organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section was not included.
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Table 4.77 General Characteristics of ALT1a regarding Land Uses.

0.000 1.227 1.227

1.227 2.381 1.154

2.381 2.450 0.069

2.450 2.618 0.168

2.618 2.752 0.134

2.752 3.352 0.600

3.352 5.493 2.141

5.493 6.002 0.509

6.002 6.602 0.600

6.602 6.662 0.060

6.662 6.730 0.067

6.730 6.854 0.124

6.854 7.112 0.258

7.112 7.215 0.103

7.215 7.487 0.272

7.487 7.585 0.098

7.585 7.665 0.080

7.665 8.059 0.394

8.059 8.187 0.128
Total (km) 8.187 0.00 | 0.00 | 0.00 | 0.00 | 0.475 | 0.00 | 1.795 | 1.821 | 0.600 | 2.141 | 0.00 | 0.00 | 0.00 | 1.227 | 0.00 | 0.00 | 0.00 | 0.00 | 0.128
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Percentage (%) 100.000 | 0.00 | 0.00 | 0.00 | 0.00 | 5.799 | 0.00 | 21.921 | 22.242 | 7.332 | 26.156 | 0.00 | 0.00 | 0.00 | 14.988 | 0.00 | 0.00 | 0.00 | 0.00 | 1.56

Working Strip
Area perzLand
Use (km“)* 0.258 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.06 0.06 0.02 0.07 [ 0.00|0.00]0.00| 0.04 |0.00]|0.00]|0.00|0.00| 0.00

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick
vegetation and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section was

not included.
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Table 4.78 General Characteristics of ALT1b regarding Land Uses.

0 2.237 2.237
2.237 2.274 0.037
2.274 2.337 0.062
2.337 2.421 0.084
2.421 2.697 0.276
2.697 2.845 0.149
2.845 2.888 0.043
2.888 3.253 0.365
3.253 3.473 0.220
3.473 3.538 0.065
3.538 4.407 0.869
4.407 6.549 2.141
6.549 7.057 0.509
7.057 7.657 0.600
7.657 7.718 0.060
7.718 7.785 0.067
7.785 7.909 0.124
7.909 8.167 0.258
8.167 8.270 0.103
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8.270 8.543 0.272

8.543 8.641 0.098

8.641 8.720 0.080

8.720 9.114 0.394

9.114 9.242 0.128
Total (km) 9.242 | 0.00 | 0.00 | 0.00 | 0.00 | 0.69 | 0.00| 2.14 1.04 | 0.87 2.14 |0.00|0.00|000| 2.24 |0.00]0.00|0.00|0.00]| 0.13

Percentage (%) | 100.000 | 0.00 | 0.00 | 0.00 | 0.00 | 7.445 | 0.00 | 23.183 | 11.212 | 9.404 | 23.169 | 0.00 | 0.00 | 0.00 | 24.203 | 0.00 | 0.00 | 0.00 | 0.00 | 1.38
Working Strip
Area per Land
Use (km?)* 0.292 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.07 0.03 | 0.03 0.07 | 0.00|0.00]|0.00| 0.07 |0.00)0.00|0.00]|0.00]| 0.00
* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick
vegetation and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section
was not included.
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Table 4.79 General Characteristics of ALT2 regarding Land Uses.

0.000 0.547 0.547

0.547 0.652 0.106

0.652 0.824 0.172

0.824 1.008 0.184

1.008 2.570 1.561

2.570 3.861 1.292

3.861 4.370 0.509

4.370 4.970 0.600

4.970 5.030 0.060

5.030 5.098 0.067

5.098 5.222 0.124

5.222 5.480 0.258

5.480 5.583 0.103

5.583 5.855 0.272

5.855 5.953 0.098

5.953 6.033 0.080

6.033 6.427 0.394

6.427 6.593 0.166
Total (km) 6.593 | 0.00 | 0.00 | 0.00 | 0.00 | 0.31 | 0.00 | 1.59 | 295 |0.00| 1.29 |0.00| 0.29 | 0.00| 0.00 | 0.00| 0.00| 0.00| 0.00 | 0.17
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Percentage (%) | 100.000 | 0.00 | 0.00 | 0.00 | 0.00 | 4.657 | 0.00 | 24.14 | 44.701 | 0.00 | 19.592 | 0.00 | 4.393 | 0.00 | 0.000 | 0.00 | 0.00 | 0.00 | 0.00 | 2.516
Working Strip
Area per Land
Use (km?)* 0.206 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.05 0.09 |0.00]| 0.04 |0.00| 0.01 |0.00|] 0.00 |0.00|0.00]0.00|0.00| 0.01

was not included.

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick
vegetation and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section
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Table 4.80 General Characteristics of ALT3 regarding Land Uses.

0.000 0.088 0.088

0.088 0.125 0.037

0.125 0.478 0.353

0.478 2.913 2.435

2.913 3.614 0.701

3.614 3.768 0.154

3.768 4,047 0.279

4,047 4,381 0.335

4,381 4,489 0.107
Total (km) 4,489 | 0.00| 0.00 | 0.000 | 0.279 | 0.489 | 0.00 | 1.142 | 0.000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.000 | 2.471 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.107
Percentage (%) 100.000 | 0.00 | 0.00 | 0.000 | 6.220 | 10.885 | 0.00 | 25.446 | 0.000 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.000 | 55.058 | 0.00 | 0.00 | 0.00 | 0.00 | 2.392
Working Strip
Area per Land
Use(kmz)* 0.140 | 0.00| 0.00 | 0.00 | 0.01 0.02 | 0.00| 0.04 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 0.08 | 0.00| 0.00 | 0.00 | 0.00 | 0.00

not included.

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick
vegetation and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section was
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Table 4.81 General Characteristics of ALT4 regarding Land Uses.

0.000 1.565 1.565

1.565 1.783 0.219

1.783 2.174 0.391

2.174 2.634 0.460

2.634 2.741 0.107

2.741 2.791 0.050

2.791 2.997 0.206

2.997 3.206 0.209

3.206 3.525 0.319

3.525 3.610 0.085

3.610 3.724 0.114

3.724 3.821 0.097

3.821 3.839 0.018

3.839 3.925 0.086
Total (km) 3.925 | 0.00| 0.00 | 0.000 | 0.476 | 0.729 | 0.00 | 0.782 | 0.269 | 0.00 | 0.00 | 0.00 | 0.00 | 0.000 | 1.565 | 0.00 | 0.018 | 0.00 | 0.00 | 0.086
Percentage (%) 100.000 | 0.00 | 0.00 | 0.000 | 12.131 | 18.574 | 0.00 | 19.936 | 6.849 | 0.00 | 0.00 | 0.00 | 0.00 | 0.000 | 39.868 | 0.00 | 0.456 | 0.00 | 0.00 | 2.185
Working Strip
Area per Land
Use(kmz)* 0.123 | 0.00 | 0.00 | 0.00 0.02 0.02 | 0.00| 0.03 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.05 | 0.00| 0.00 | 0.00 | 0.00 | 0.00

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick vegetation
and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section was not included.
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Table 4.82 General Characteristics of ALT5 regarding Land Uses.

0.000 0.019 0.019

0.019 0.103 0.084

0.103 0.379 0.276

0.379 0.527 0.149

0.527 0.570 0.043

0.570 0.935 0.365

0.935 1.155 0.220

1.155 1.220 0.065

1.220 2.090 0.869

2.090 3.240 1.151

3.240 3.291 0.051

3.291 6.443 3.152

6.443 6.761 0.318

6.761 6.803 0.043

6.803 6.968 0.165

6.968 7.072 0.165

7.072 7.703 0.631

7.703 7.808 0.104
Total (km) 7.808 | 0.000 | 0.000 | 0.000 | 0.000 | 0.820 | 0.000 | 0.514 | 0.627 | 0.869 | 4.934 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | O 0 | 0| 0.104
Percentage (%) 100. 0.00 | 0.00 | 0.00 | 0.00 | 10.50 | 0.00 | 6.579 | 8.030 | 11.13 | 63.19 | 0.00 | 0.00 | 0.00 | 0.000 | 0.00 0 0 | 0| 1.335
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Working Strip
Area per Land
Use (km?)* 0.248 0.00 | 0.00 | 0.00 | 0.00 0.03 | 0.00 | 0.02 | 0.02 | 0.03 0.16 | 0.00 | 0.00 | 0.00 | 0.00 | 0.O0 |000| O | O 0.00
* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick vegetation and
in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section was not included.
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Table 4.83 General Characteristics of ALT6 regarding Land Uses.

0.000 0.536 0.536

0.536 0.641 0.106

0.641 0.813 0.172

0.813 0.997 0.184

0.997 2.434 1.437

2.434 5.791 3.356

5.791 6.169 0.378

6.169 6.211 0.043

6.211 6.376 0.165

6.376 6.480 0.104

6.480 6.842 0.361

6.842 6.927 0.085
Total (km) 6.927 | 0.00 | 0.00 | 0.00 | 0.00 | 0.543 [ 0.00 | 0.00 | 2.292 | 0.00 | 3.717 | 0.00 | 0.290 | 0.00 | 0.000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.085
Percentage (%) | 100.000 | 0.00 | 0.00 | 0.00 | 0.00 | 7.834 | 0.00 | 0.00 | 33.087 | 0.00 | 53.667 | 0.00 | 4.181 | 0.00 | 0.000 | 0.00 | 0.00 | 0.00 | 0.00 | 1.231
Working Strip
Area per Land
Use (km?)* 0.219 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.07 |0.00| 0.12 |0.00| 0.01 |0.00| 0.00 [0.00]0.00]|0.00]|0.00]| 0.00

was not included.

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick
vegetation and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section

Greek Offshore Part of the Natural Gas Interconnector Greece - Italy

Environmental and Social Impact Assessment for the



Document No . ENV-117240-04
Revision D2
Date | 31082012 Asprofos

Page : 190 of 595 engineering

Table 4.84 General Characteristics of ALT7 regarding Land Uses.

0.000 0.019 0.019

0.019 0.103 0.084

0.103 0.379 0.276

0.379 0.527 0.149
0.527 0.570 0.043

0.570 0.905 0.335

0.905 0.926 0.021
0.926 0.951 0.025

0.951 1.105 0.154
1.105 1.261 0.156

1.261 1.574 0.313

1.574 1.704 0.130

1.704 1.819 0.115

1.819 1.886 0.067

1.886 2.000 0.114

2.000 2.374 0.375

2.374 2.604 0.230

2.604 2.930 0.326

2.930 3.080 0.149
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3.080 3.217 0.137

3.217 3.333 0.116

3.333 3.389 0.056

3.389 4,043 0.653

4,043 4,494 0.452

4,494 4,628 0.134

4,628 4,680 0.052

4.680 4,759 0.079
Total (km) 4,759 | 0.00| 0.00| 0.00 | 0.452 | 1.611 | 0.00 | 2.242 | 0.323 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.000 | 0.052 | 0.00 | 0.00 | 0.00 | 0.079
Percentage (%) 100.000 | 0.00 | 0.00 | 0.00 | 9.490 | 33.840 | 0.00 | 47.115 | 6.795 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.000 | 1.092 | 0.00 | 0.00 | 0.00 | 1.669
Working Strip
Area per Land
Use(kmz)* 0.150 | 0.00 | 0.00 | 0.00 | 0.01 0.05 | 0.00 | 0.07 0.01 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00

was not included.

* The above areas have been calculated based on a working Strip of 32m. In reality, these calculations are conservative because in forestrial areas, covered with thick
vegetation and in organized tree crops, every effort will be made to reduce the width of the working strip; however, the width shall not be smaller than 26m. Landfall section
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4.16.10 Onshore Facilities (C/S-M/S)

The following table illustrates land uses upon which the various alternatives of the
Onshore Facilities for the Compressor and Metering Station are located.

Table 4.85 Land uses of Onshore Facilities (C/S-M/S) sites.

Corresponding

s/n C/S-M/S Code Routing(s)

Vegetation Type

¢ 40% Areas outside city plan —
Remaining areas

1 C/S-M/S 1 ALT4 e 40% Forests

e 20% Areas outside city plan -
Olive groves

Areas outside city plan - Olive

2 C/S-M/S Kalivia ALT3, ALT4
groves

3 C/S-M/S Florovouni | ALT1a, ALT1b Stock Farming area

¢ 50% Areas outside city plan -
Olive groves

ALT1, ALT1b, ALTS5,

4 C/S-M/S Variko ¢ 40% Areas outside city plan —

ALT7 L
Remaining areas
e 10% Forests
e 50% Areas outside city plan —
5 C/S-M/S 2 ALT1, ALT1b, ALT5, Remaining areas
ALT7
e 50% Forest
6 C/S-M/S Gouri ALT2, ALT6 Stock Farming area

ALT1, ALT1a, ALT1b,

7 C/S-M/S 3 ALTS,

Tourism development area

8 CIS-M/S 4 ALT5, ALT6 Tourism development area

At this phase of the project, the ownership status along the proposed route is not
finalized. As the FEED proceeds and upon final environmental approval of the
project, the Owner will prepare detailed cadastral tables and diagrams. At that point
the comments of the Forest authority regarding ownership along the proposed
pipeline route will be taken into account (see Annex K — Contact with Authorities). In
short, the authority commented that some areas are managed by Dir. of Rural
Development & Economy of Thesprotia Region as colonial areas subject to special
stock-farming legislation while other areas are municipal managed by Municipality of

Igoumenitsa.
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4.17 Existing Infrastructure

4.17.1 Airports

The main airport of the area is that of loannina ‘Vasilefs Piros’ (King Pyrrhus) situated
at the capital of Epirus Region, at a distance ~55km from the investigated area. It is a
national and international airport.

During summer, the main air traffic moves to the national and international airport of
Kerkira (Corfu) ‘loannis Kapodistrias’. Although the airport is closer to the
investigated area (~45km) the fact that is situated on the Corfu island makes its

interaction with the project less important.

Lastly, another, smaller airport is located at a distance of ~60km near Preveza. It is

also national and international airport.

4.17.2 Seaports - Navigation
Preliminary Data

The broader area is traversed by passenger ships, serving domestic routes or
connecting Greek and Italian harbors, as well as commercial ships from “Astakos”
harbor. Data of routes’ frequency were provided by the Ministry of Mercantile Marine,
Aegean and Islands Policy and the port Authorities of Patra, Igoumenitsa, Preveza,
Corfu and Astakos.

Table 4.86 Ship's Activity in lonian Sea (2003).

Traffic
Port Ship Category Destination (Number of
Departures)
Greek ports (Kefalonia) 615
Patra Passenger Italy 2975
Commercial Greek ports 148
Italy 39
lqoumenitsa All (Passenger kai Greek ports (Corfu, Paxi etc) 7434
9 Commercial) Italy 5060
Passenger
Preveza Commercial Aktio
Fishing
Parga Passenger Corfu, Paxi — Antipaxi
Sagiada Passenger Corfu, Paxi — Antipaxi
Corfu All Greek ports and ltaly 10322
Passenger Greek ports (Sami, Ithaki) 400
Astakos Commercial Greek ports 58
Passenger All 18

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy




Document No . ENV-117240-04 ¢
Revision 2
Date © 31.08.2012 AsprOfOS

Page : 194 of 595 engineering

More recent data were provided by a dedicated shipping study performed during the
ongoing FEED of the project. Its results are quoted in the present section.

Dedicated shipping study

4.17.2.1.1Introduction
The shipping route study and corresponding database were developed covering the

entire length of the proposed pipeline route. The main data sources used in the route
database development were AIS shipping surveys.

The tracks were grouped into various routes based on their positions and courses,
and the mean positions (center-lines) and widths (standard deviations) of the routes
were estimated. The numbers of ships on each route identified from the AIS data
were factored to an annual basis. The effective survey periods at each AIS survey
location were taken into account and the routes were extrapolated as required.
Supplementary information on port movements and ferry timetables was also used to
ensure the final database was as accurate as possible. Finally, the AIS ship identity
data logged in the surveys was used to re-categories vessels according to standard
type categories based on ICST (94) Levels 3 and 4. Ships were also categorized by
size based on deadweight tonnage. The type and size categories used are

summarized in the following table.

Table 4.87 Ship type and size categories.

Type Code | General Type Subtypes (examples)
1 Cargo General Cargo, Contai.ner Carrier, Re_efer, Bulk Carrier, Gas
Carrier, Ro/Ro (Freight)
2 Tanker Crude Oil, Product, Chemical, Bunkering, Vegetable Oil
3 Ferry Passenger Ferry, HSC, RoPax
4 Other Miscellaneous / Other Vessels
Size Code Deadweight Tons (DWT)
1 < 1,500
2 1,500-5,000
3 5,000-15,000
4 15,000-40,000
5 > 40,000

Twenty main routes were defined to be operating in the area and are presented in

the following figure.
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Picture 4.31 Main routes operating in the project's area.
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Details on each route in terms of ships per year and departure / destinations points

are presented in the following table. The routes which intersect the pipeline are No’s

1-4, 6-8, 13-14 and 18-19. This indicates an average of 65-70 vessels per day.

The overall size and type distributions for the shipping route database are presented
in the following figures. The majority of ships in the route database are passenger
ships (48%) and cargo vessels (35%). The remaining traffic consists of, tankers
(13%) and other / miscellaneous vessels (4%). The most common size category is
vessels between 5,000 and 15,000 DWT (38%). Only 18% of vessels have a DWT of
greater than 15,000 DWT.
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Table 4.88 Ship routes close to the project.

Route No. Description Ships Per Year % of Total
1 Corfu — Southern Greece 2,167 6%
2 Southern Greece — Italy 3,17 9%
3 Gaios Paxos — Sarande 1,78 5%
4 Gaios Paxos — Igoumenitsa — Corfu 616 2%
5 Igoumenitsa — Lefkimmi 1,3 4%
6 Italy — South West 4,778 14%
7 Italy — Southern Greece/Turkey 9,64 28%
8 Ancona/Ravenna — Katakolon 1,46 4%
9 Othoni — Erikoussa 320 1%
10 Bari — Durres 466 1%
11 Corfu — Igoumenitsa 3,308 10%
12 Igoumenitsa — Bari/Brindisi 1,894 6%
13 Albania — Southern Greece 680 2%
14 Dubrovnik — Turkey 187 1%
15 Taranto — Southern Greece/Turkey 222 1%
16 Corfu-Platariaker 91 <1%
17 Brindisi — Vlore 493 1%
18 Corfu — Genoa/Barcelona 137 <1%
19 Greece — Sicily 80 <1%
20 Igoumenitsa — Ancona/Venice 1,17 3%

TOTAL | 33,959 100%

Figure 4.16 Type distribution for the shipping route database.

m Cargo
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B Passenger
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Figure 4.17 Size Distribution for the Shipping Route Database
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4.17.2.1.2 Ship Density — Study Area
The variation in shipping density in the study area has been modeled using the route

database. The results were ranked and color-coded according to relative shipping
density for the total grid covered. Cells with negligible traffic were ranked as 1 (lowest
density). The remaining cells were ranked from 1 (lowest) to 5 (highest), with

approximately one-fifth of the non-negligible cells within each of the five categories.
The rankings correspond to the following ranges.

o Rank 1: < 150 ships per year per nm?

o Rank 2: 150 to 400 ships per year per nm?

o Rank 3: 400 to 600 ships per year per nm?

o Rank 4: 600-800 ships per year per nm?

o Rank 5: = 800 ships per year per nm?
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The results from the ship density model are presented in the following figure. The
figure illustrates that the higher density areas are off the Greek landfall, mainly due to
ferry routes, and the central area where vessels cross heading NW-SE.

Figure 4.18 Ship Density Chart within 10nm of the Pipeline.
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4.17.2.1.3Ship Density — Pipeline (per KP)
The annual ships per year crossing each kilometer section of pipeline (KP) have

been estimated. The KP’s have been numbered between 1 and 203 where KP=1 is
the first kilometer section (at the Greek landfall) and KP=203 is the final section (at
the ltalian landfall). The variation in shipping density along the pipeline route is
presented in the following figure. (The labels in the figure identify the KP at 20km
intervals). The highest shipping density sections, colored red corresponding to over

140 ship crossings per year, are within the following zones:
o KP =41013
o KP =40

o KP =88 to 108
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The highest density area for small-to-moderate size vessels (up to 15,000 DWT)
tends to be near the Greek landfall. For larger vessels, the central area around KP =
100 is highest density.

Figure 4.19 Annual ships per year crossing pipeline KP sections.
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4.17.2.1.4Conclusions
It was concluded that there are twenty main merchant shipping routes in the area

with eleven of these routes intersecting the proposed pipeline route. The daily

number of ship crossings is estimated at 65-70.

Figure 4.18 presents a ship density “heat map” indicating that the highest density
areas are near the two landfalls (due to coastal traffic) and the central section of
pipeline where vessels are crossing on international voyages. The highest density
area for small-to-moderate size vessels was near the Greek landfall. For larger
vessels, the central area around KP = 100 is highest density. Minimal anchoring was

observed on AIS in the vicinity of the proposed pipeline route.

In any case, the construction works of the offshore part of the Project are not

expected to cause any significant impact on marine activities of the area. According
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to standard procedures of the Ministry, ships, traveling in the area will be informed of
the construction works and limitations for approaching the area will ensure safety for
both navigation and Pipeline. Pipeline’s installation rate is expected to be

approximately 2.0-3.5km per day, so the impact on navigation will be temporary.

4.17.3 Road Network

Although it is entirely outside the project’'s area, Egnatia Highway should be
mentioned. Stretching from Igoumenitsa to Alexandroupoli (Turkish-Greek borders),
this new Highway is central for the development of Epirus Region. The impacts of the
highway in the development of the region (tourism, industry, commerce etc) and also
to the natural environment are yet to be fully assessed. However, a general
assessment indicates the increase of all development factors across the Egnatia

Highway.

Project’s investigated area is traversed by parts of the National and Provincial Road
Network. The most important for the local community ones are presented in the
following table (see Annex A — Maps (Volume II), Map 7240-AU-LU-01); the major

road is the one of Parga — Sivota (also known as Agia — Plataria).

Table 4.89 Main Road Network in the Investigation Area.

Road Length inside the investigation area(m)
Parga — Sivota 19082

Karteri — Perdika 10124

Perdika — Arillas 3350

Perdika — Karavostasi 4511

Karavostasi — Dimokastro 3414

During the ongoing FEED of the Project, the preliminary qualified route crosses the
asphalt road of Perdika — Sivota near KP2300 (see Annex B — Figures (Volume 1),
Alignment Sheets, scale 1:1.000).
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Table 4.90 List of Crossings (proposed onshore route).

KP Type of Crossing Method of Crossing
2170 Dirt Road Open Cut
2280 Asphalt Road Open Cut
2300 Overhead Power Line -
2330 Dirt Road Open Cut
3350 Dirt Road Open Cut
3780 Dirt Road Open Cut
3940 Dirt Road Open Cut
5750 Dirt Road Open Cut
5760 Dirt Road Open Cut
5840 Dirt Road Open Cut
5950 Dirt Road Open Cut
6020 Dirt Road Open Cut
6510 Dirt Road Open Cut
6570 Overhead Power Line -
6590 Dirt Road Open Cut
7290 Dirt Road Open Cut
7720 Dirt Road Open Cut
7970 Dirt Road Open Cut
8010 Dirt Road Open Cut

4.17.4 Power Supply Network

Responsible for power supply of the area, through high voltage network, is the Public
Power Cooperation S.A (PPC or ‘DEI')., Independent Power Transmission Operator
(IPTO or ‘ADMIE’) and the Hellenic Transmission System Operator S.A. (HTSO or
‘DESMIE’) According to official correspondence (see Annex K — Contact with
Authorities (Volume IlI), the closest existing high voltage power supply line is the
Arachthos — Igoumenitsa one. This and other medium voltage power lines, taken
from the General Town Plans, are illustrated on the relevant land use map (see
Annex A — Maps (Volume II), Map 7240-AU-LU-01).

Regarding the offshore section, according to the data presented in the PEIA and
provided by the DMS study there are the following offshore power cables that are
engaged with the proposed offshore route-corridor. These cables are operated by
HTSO (previously by PPC) and TERNA (previously by Enel).
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o Paxos — Paramithia Power Cables (1 and 2) (crossed in the Greek offshore
section)

o Oftranto - Ftelia Power Cables (1 and 2) (crossed in the lItalian offshore
section).

In the broader area there are more underwater cables as indicatively illustrated in the
7240-AU-OM-02 maps (see Annex A — Maps (Volume lI)).

4.17.5 Water Supply Network

Water supply network is restricted to the local communities. The investigated pipeline
routes do not enter the limits of any residential area; consequently no water supply
network is assessed. Some irrigation channels or hoses could be present. These

should be surveyed prior to the commencement of project’'s commencement.

According to the ongoing FEED, the proposed onshore route does not cross any

main irrigation or water supply network.

4.17.6 Telecommunication Network

According to the General Regional Plan of Epirus (HGG 1451/06.10.2003) the
telecommunication network is underdeveloped in Epirus. Available data from the
General Town Plans did not reveal any telecommunication cables inside the onshore
investigated area. However, it should be taken as granted than such cables will be

present in the area.

Regarding the offshore section, the DMS study performed for the ongoing FEED of
the qualified in the preliminary environmental licensing concluded that there are two
offshore telecommunication cables: one from Preveza to Glyfada (hational cable) and

another one from Corfu to Otranto (international) (both crossed in the Greek section).
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4.18 Unexploded Ordnance (UXO)

It is noted that the UXO area exists in the broader area of the offshore route, near the
borders of Greece — Italy, which was taken into consideration for the determination of
the offshore route at the previous stages of the project.

According to the DMS performed during the ongoing FEED of the project no UXOs
were identified along the offshore route.

4.19 Historical and Cultural Data

From the investigation of the Project’s area, a series of archaeological sites were

identified along the routings. In total, the following sites were identified:
o Dimokastro Acropolis

According to available information from the ministry of culturel16, the archaeological
site of Dimokastro (or Elimo-Elinokastro) is located at a hill south of Karavostasi bay
of Perdika community. It is a fortified coastal settlement which is matched with
ancient Elina. The fortified settlement is created during the late classical period. Most
of the walls are built during the 4th century BC (circumstance 2000m) at the same
time as the biggest ancient settlements of Thesprotia: of Elea (Veliani), Gitani and
Fanoti (Doliani). At that period the area of the fortified settlement was ~70.000m>.
During the Hellenistic era, the fortifications were extended to the west, encompassing
a total area of 150.000m?, approximately, reaching to the coast at a fairly safe small
harbor, Skala Hellinicou, thus confirming the growth of the settlement in the 3rd and
2nd centuries BC. The city's population at the time of its peak is estimated reaching
6,000 inhabitants. The position of the fortified settlement is exceptional, next to
Karavostasi bay, which in antiquity should be penetrated deeper into the valley,
creating a large natural harbor, as its newest hame suggests. From the settlement
itself, which seems to be facing the sea, one has excellent views over the southern

part of Corfu, Paxos, Antipaxi and Lefkada.

18 |_azou, Lazari, Tzortzatou, 2007. Retrieve from odysseus.culture.gr
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In summer 2000, after the identification of three illegal excavations at the highest
point of the fortification, an excavation of the ancient settlement begun. This research
continued in the years 2001 ~ 2002 and resulted in the partial disclosure of some,
already partially visible, buildings, which yielded no significant finds. According to
preliminary findings of this survey, it is assumed that the continued occupation of the
citadel after the destruction by the Romans in 167 BC, during the first century BC or

even later, when inside a building a large cistern is constructed.

The fortified city has an area of 220.000m? and circumference wall of 3400m. The
fortification surrounds the settlement from east to the north side, whilst the south and
the west, naturally fortified and difficult accessible, are protected by a fortification only

in their accessible points.

The fortification consists of three consecutive sections, which Mr. S. Dakaris
conventionally named: the two east ones (acropolis A and B) with a perimeter of
1,600 m, fit chronologically in the fourth century BC, while the west one (acropolis C),
with a circumference of 1,400 m, is constructed in the Hellenistic period. The
fortification wall is preserved in good condition. Made in polygonal wall masonry and
width ranging from 0.80 m on the western side of citadel 'A’, up to 3.90 m on the
north side of the citadel 'B'. The main gate of the settlement is east - southeast
reached by an uphill path that leads from the plain. A second gate was at the
southeastern edge of the citadel" B", while at the northwestern part of the fortification
at the hill top, south of the northwest tower, an auxiliary gate was serving the

transition from citadel A to citadel " B".

Throughout the fortified settlement foundations of buildings are visible, some of which
are carved in the rock as are some rock-hewn cisterns and foundations offerings.
Inside one of the houses, a large water reservoir of the first century BC was recently
found. All buildings are built on artificial terraces which are held by strong retaining
walls, while in the center of the citadel" A" is an open space - flat, where public
buildings of the city were apparently centralized. Roads, partially carved into the rock

formed around the buildings and the perimeter fortification.
o Grimala archaeological site

No published in formation are available for this site. It is of the Classical, Hellenic and

Roman period.

o Polineri Acropolis
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In Polyneri one can see the ruins of the settlement and the Acropolis, the middle-age
walls and parts of the modern village, which coexist in such a way as to create a total
picture of historical continuity. The ancient settlement, which was approximately at
the same position as the modern settlement Polineri, is located at a 300m rising, in a
natural fortified position, controlling the bay of Plataria and the passage from which
today the route Ilgoumenitsa — Parga passes. The ancient Acropolis surrounded by
polygonal walls with carefully placed blocks. The wall, which has a total length of
990m and an average thickness of 3.5 m, surrounds an area of 55.000m2. The
fortified settlement, which has been largely destroyed by newer buildings dates from
the late Classical period. (4th century BC). The fortification consists of rubble (stone
masonry), ancient building material in secondary use, plenty of lime-cement and
bricks (plinths) irregularly placed. It has roughly triangular plan, with a total
circumference of 160m and width 1.80 m. Exact dating of the monument is not
feasible because of insufficient data. It could however be dated to the later Roman
times. Today, the modern village of Polineri has developed among the ruins of the

ancient Acropolis.
o Vrahonas settlement

The abandoned traditional settlement of Vrachona (othoman settlement) is located at
a hill SE of Sivota and consists of approximately 50 ruined houses. Most of them are
two stores high with arched constructions in the ground level, constructed with local
stone, dating from 18th to 19th century. In the west of the settlement there are also
ruins of a small prehistoric acropolis, which consists essentially the only example of
fortified prehistoric settlement in broader Thesprotia region (see previous
monument). Brahonas settlement was the initial area where Sivota village was
located and prospered during the previous century. Residents were engaged in stock

farming.

With the exception of Dimokastro area, there is no engagement with any of the
previously mentioned archaeological sites, as supported by the correspondence with
the competent authorities (see Annex K — Contact with Authorities (Volume III)).
Dimokastro monument is not engaged directly but it is neighboring to the qualified
pipeline route (ALT1a). According to the same correspondence, the distance
between the boundaries of Dimokastro archaeological site and the proposed route
(approximately 50m) has been deemed adequate. In case antiquities are discovered

during construction works, the Owner is obliged to comply with the recommendations
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of the Archaeological Service; this could involve works’ supervision, and undertaking
the cost of recovery excavations, maintenance, study and publication of the findings,
according to the existing legislation.

Regarding the offshore section, during the performed DMS, along a 500m buffer
zone of the proposed offshore pipeline, some locations were identified where on site
investigation with the use of ROV (Remote Operated Vehicle) was deemed
necessary. In May 2012 an archaeological marine survey was performed by
ELKETHE, under the supervision of the Marine Antiquities Committee in the wider
area of the pipeline route and 3 archaeological/ historical findings were discovered.
The assessment of the competent Archaeological Ephorate concluded to the

following:

o At point IGI-1 (coordinates 400963, 4345569, in WGS84, 34N), there is a
wreck from the roman period of the 3rd century A.D., in a depth of 1.180m, at

close distance (13m) from the intended pipeline route.

o At point IGI-7 (coordinates 400591, 4342821, in WGS84, 34N), there is a
wreck of the 17-18th Century A.D. in a depth of 1.260m, at a distance greater

than 2.000m from the intended pipeline route.

o At point IGI-10 (coordinates 385098, 4352392, in WGS84, 34N) there is a
wreck from the roman period, at the same age with the wreck of the first
point, in a depth of 726m and at great distance from the intended pipeline

route.

According to the M.D. 3385 (HGG 1701/B/19.11.2003), a minimum distance of 300m
is defined as protection zone for a series of activities, as per Article 15, par. 4 of Law
3028/2002. Consequently, in reference to the findings close to points IGI-7 and IGI-
10 no impacts are expected from the construction of the project. However, regarding
IGI-1, a change of the pipeline route was required, in order to pass at a distance
greater than 300m from the identified wreck. The adapted final pipeline route passes
at a distance of 322m from the wreck, which is considered satisfactory, for ensuring

its integrity.
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4.20 Existing Pollution Status

In the broader region, there are no nuisances regarding air quality, vibrations or
noise. The overall ecological status is good. Upcoming touristic development,
especially in the Stavrolimenas area, does not seem to have significant impacts on
the ecological status of the overall investigated area, at least up till now.

4.21 Landscape characteristics.

The major landscape feature is the natural landscape of shrublands and grasslands.
There are no buildings or other manmade structures of significance or geological
formations of importance. However, Epirus region is known for its folklore
architecture, especially for its mountainous settlements. Buildings are engulfed by the

landscape through the use of local materials, orientation and morphology.

The choice of the C/S-M/S locations takes into consideration the main topological
characteristics of the broader area, including: settlements, main roads, places of

importance to tourists/visitors, the hills and other points at various elevation.

In the relevant annex (Annex E - Photographic documentation of the Onshore
Section (Volume l1lI)) the existing landscape of the proposed locations of the project
are shown. In the relevant annex (Annex G - Photorealistics of Onshore Facilities
(Volume 1)), the prepared photorealistic impressions are presented. It is evident that
emphasis was given to the architectural design of the facilities (e.g. limited volume,
construction of roof) so that the Stations should be as harmonized as possible with

the natural environment.

4.22 Trends.

As previously described the Egnatia Highway has changed the up till now road and
transport network of the Epirus Region. The highway has no direct impact on the
project, but may have impact, in the future, to the development of the Region.
Sectors of economy such as commerce and tourism could be positively affected. At
the same time, there could be some negative impacts on the Regional Environment if

the sustainable approach is not opted.

According to the General Regional Plan of Epirus (HGG 1451/06.10.2003) the

connection of all Epirus Region with the Natural Gas National Network is deemed
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significant. Specifically, the connection with Eastern Greece or through the
investigated project of natural gas interconnecting network between Greece and Italy.
In combination with L.4001/2011, which dictates the creation of Epirus Natural Gas
Supply company, and the implementation of the investigated project this goal seems
feasible.

Concerning other significant infrastructure developments in the project area, based
on data from Regulatory Authority for Energy, a wind farm of 26MW planned at
Kalivia site has been aborted. On the contrary, at Florovouni site, a wind farm of
32MW, of EDF EN GREECE S.A. & Co — PREVEZA 1 LTD, has received the
1001/2011 positive response (Production Permit). The area of the wind farm
overlaps, partially, with the C/S-M/S Florovouni. The study of the installation of the
32MW wind farm by EDF EN GREECE S.A. & Co — PREVEZA 1 LTD has received
the Production Permit but is yet to receive final operation permit. The overlapping of
the wind farm parcel and the C/S-M/S Florovouni site has been addressed through a

meeting between the two interested parties with positive results.

The wind farm project has 16 wind turbines in an overall area of ~876ha and includes
most of the Onshore Facilities parcel as illustrated in the following figure. The
overlapping section does not include any wind turbines inside it. Regarding safety, in
case of both projects’ operation, contacts with the engineering team of the wind farm
development have already been established and reached an agreement on
relocating the two closest to the Facilities wind turbines. More details are presented

in the relevant section of cumulative impacts in chapter 6.
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Figure 4.20 Wind farm and Onshore Facilities.
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5 DESCRIPTION OF THE PROJECT

5.1 General Description of the Project

The proposed Project, that is construction of the Greek Part of the Offshore High
Pressure Natural Gas Pipeline Greece — ltaly, will be undertaken by the Company
“I.G.l. POSEIDON” and consists of:

o The Offshore Pipeline (length ~205 km, of which the 145 km belong to the
Greek section)

o The Compression and Metering Station in Thesprotia or Preveza Region.

o The Onshore Section, approximately 11km long (for the proposed route), i.e.
8.2km in Greece and 2.6km in Italy

The pipeline studied in the present ESIA shall have a 32” diameter and 140bar
operating pressure (160bar design pressure) and it is part of the whole

Interconnector Greece-ltaly (1.G.1.).

The whole Interconnector Greece-ltaly Pipeline starts at the Greek-Turkish borders,
at “Kipi” location in Evros Region, crosses Greece from East to West and ends at the
proposed landfall point in “Omprela 2” in Thesprotia Region. From this point, the
Natural Gas Pipeline continues offshore, crosses the lonian and the Adriatic Sea,
reaching Otranto, Italy. The onshore part from Kipi to the Onshore Facilities is under
the scope of D.E.S.F.A.

The main objective of the overall I.G.I. is the unobstructed transportation of gas from
reserves located in the broader area of Caspian, the Middle East and Eastern
Mediterranean, to consuming centers in ltaly, West Europe and the Balkan

Peninsula.

It should be noted that a part of the natural gas quantities transferred through the
I.G.1., will supply Bulgaria (through the Interconnector Greece-Bulgaria — 1.G.B.) and
also Epirus and Western Macedonia Region with natural gas. Agreements have been
signed and studies for the I.G.B. have already started, whilst DEPA has to start the
procedure for the Epirus’ and Western Macedonia’s Gas Supply Company within one

year of the pipeline’s operation commencement at the latest (L.4001/2011, ar.179).

With this Project, Greece is promoted to a key energy factor in the broader region by

implementing its national strategy with the aim of becoming a “Natural Gas Channel’
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between East and West. This is made clear through the voting of Law 4001/2011.
Under ar. 176, the project has been characterized as of National Importance and
Public Interest.

5.1.1 Reference to Natural Gas

From a strategic point of view, Natural Gas has been chosen as an alternative fuel
resource, in order to replace Diesel, crude oil and LPG, to a percentage of 10-12% of

the country’s overall energy balance, since it demonstrates a number of advantages:

o It consists of a mix of gaseous hydrocarbons, mainly of methane (CH4) in a

percentage of 85-95%, ethane (C2H6), propane (C3H8), other nitrogen
oxides (NOx), carbon dioxide (CO2) and others. The mixture is clean,

colorless, odorless, non-toxic and insoluble in water, it ignites in the air in

concentrations 5-15% (by volume), conditionally fire spark exists, and its
Calorific Value ranges between 9.000-11.000 Kcal/m?3. The level of emissions
during combustion is significantly lower than that of conventional fuels, which

is the main environmental advantage of Natural Gas.

o Natural Gas occurs in underground geosynclines (special layers), its verified
reserves are in ample quantities, it is the third energy source in international

level, and its cost is lower than that of the conventional fuels.

o For its use, there is no need for additional process of cleaning and treatment,
as is the case for instance with the crude oil or the coal. It is easily burned
and is very widely used in small industry (ovens, ceramics, etc) and industry
(fertilizers, paper mills, cement plants, building materials etc), in power
production (units of combined circle, cogeneration of electricity and heat), as

well as in residential uses (heating, hot water, cooking, etc).

5.2 Description of Project’s components

The Poseidon Project, developed by IGlI Poseidon S.A. is part of the IGI
(Interconnector Greece —ltaly) Project. The IGI Project will allow the supply of gas
from the Middle East and Caspian region to the European market through the

interconnection of the Greek and ltalian gas networks.

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 ¢
Revision 2
Date © 31.08.2012 AsprOfOS

Page : 212 of 595 engineering

The IGI Project consists of two sections:

o An onshore section, stretching from Komotini (north-east of Greece, next to
the Greek Turkish border) to the north western coast of Greece (Thesprotia
area). This section will be developed by the Greek company; Hellenic Gas
Transmission System Operator, DESFA (company active in gas transmission
sector, previously part of DEPA);

o An offshore section, from the north-western coast of Greece to Italy.
The latter section of the IGI Project is the Poseidon Project, which comprises:

o A compressor and fiscal metering station next to the Greek landfall
(Florovouni, Thesprotia area);

o A deep-water offshore pipeline from the Greek landfall to Italy (Otranto, Apulia
region). The offshore section (about 205km, ca. 1370 m water depth) will
cross the Greek shelf, descend the slope into the north lonian Basin and then

ascend the ltalian slope, to make landfall east of Otranto;

o A receiving fiscal metering and pressure reduction station in Italy (Otranto,

Apulia region);

o Two short buried onshore pipeline sections connecting compressor station in
Greece and metering station in ltaly to the respective landfalls, including

associated scraper launching and receipt facilities;
o Associated SCADA and Telecommunication systems.

The overall system flow diagram is illustrated in the following figure.
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Figure 5.1 Overall system flow diagram.
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In the rest of the chapter, a detailed description of the Greek part of the project is

presented.

5.3 Greek Part of Project

The main components of the Greek section of the project are:

5.3.1 Compressor and Metering Station
The compressor and metering station in Greece consists of the following main

process units:

o Metering _unit. The purpose of the metering unit is to measure the

guantity/quality of gas being transferred between the upstream pipeline
operator and IGl Poseidon. The metering unit consists of the following

components: Scrubbers, Metering runs, Sampling systems

o Compression unit. The purpose of the compression unit is to elevate the

pressure of the gas in order to be able to reach Italy. The compression unit
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o

consists of the following components: Scrubbers, Compressors (gas turbine

driven), Coolers, Anti-surge & train recycle loop

The compressor and metering station in Greece will include the following
utility systems:

Fuel gas system (for gas turbine driver)

Vent (cold vent) system (for emergency release of gas)
Process drain system (for collection of liquid hydrocarbons)
Open drain system (for collection of rain / spilled fluids)
Sanitary drain system (for collection of sanitary waste / fluids)
Instrument & Utility Air system (for valve actuators and tool-air)
Nitrogen system (for purging of vent system)

Diesel system (for diesel supply to emergency diesel gen set)
Potable water system (supply by means of truck)

Sewage disposal by means of septic tank

The Greek Compressor and Metering Station will be supported by the required

systems, equipment and site-wide infrastructure and include, but not limited to, the

following;

o

o

o

Building facilities and other housings, including HVAC, hot water systems,
sewerage, public health, drainage, active fire protection, lighting, power

distribution, alarm systems, telecoms and all other services.

Other site-wide infrastructure including roads, surface areas, landscaped
areas, fencing, access, tanks and bunds, drainage and waste water systems,

including oily water collection/treatment systems.

Pipe work including suction and discharge lines, headers, inlet slug catchers,
scrubbers, filters, separators, condensate collection systems including sump

tanks, vent/flare systems.

Gas compressor units including related utility systems such as intake system,

exhaust system, gas and other coolers.

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Page

Document No . ENV-117240-04 ¢
Revision 2
Date © 31.08.2012 AsprOfOS

215 of 595 engineering

o

Fuel-gas systems, gas and other heaters.
Pressure control systems.
Metering systems.

Utilities including compressed air, instrument air, nitrogen systems, potable
and utility water systems, other diesel storage and distribution systems,
lubrication storage and distribution systems, other hazardous materials

storage and dispensing systems.

Control and instrumentation systems, including local controls, distributed
controls for packages/systems and field instrumentation, emergency

shutdown systems, fire and gas detection systems, ICSS.
Corrosion protection / monitoring systems.

Electrical power and distribution systems including transformers, switchgears,

motor control centers, distribution boards, emergency generator systems.

UPS systems, grounding systems, lightning protection systems, cabling,
lighting and small power, winterization- and heat tracing systems, security-

and intruder systems, communication systems.

All process, instrumentation, control, mechanical, electrical, electronic and

special equipment.

All other aspects required for the realization of proper functional facilities.

The overall flow diagram of the compressor and metering station Onshore Facilities

is illustrated below.

The main facilities, including the arrangements for compressing, metering and

regulating of natural gas, consist of ground floor buildings of a total area of 4.500m?

approximately.

Regarding the necessary area of the Station site, the following are noted:

o

The fenced area of the Station is illustrated in Annex B — Plot Plans (Volume
Il) and has an area of 77200m? approximately. In this area, it is included the
planned final siting of the facilities, in order to operate to the maximum
capacity (4 compressor units + 1 back up, instead of 3 compressor units + 1

back up, during the first phase). Although typically located outside the fenced
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area, an area of approximately 4800m? (80x60m approximately) is included in
the above mentioned area of 77200m?, for potential use of visitors parking
etc.

o A ring road for serving the station and the neighboring properties will be
required. This road will replace the existing earth road and will be constructed
by the Project Owner. This road is estimated to have a width of 6m and at a
distance of 8m from the fence line.

Regarding the site, expropriation of the area will be requested for the construction
and operation of the Project (see Annex A — Maps (Volume II), Map 7240-AU-LU-02,
sheet 3 of 5). The site will also include:

o An area of 14416m? (136x106m) which will be used for temporary
construction facilities for the installation of the 5th compressor unit, as well as
for potential future auxiliary spaces. It is noted that the sum of this area
(14416m3) is approximately equal to the 9ha which are mentioned in the rest

of the text as surface of the Compressor and Metering Station.

o A corridor 10 to 20m in the perimeter of the Station, for the case that

additional space is required during the Detailed Design.

In any case, all the legal procedures for the necessary land acquisition will be
followed.

The equipment that will be used in the Compressor and Metering Station will
incorporate the latest technology The layout of the Onshore Facilities is provided in
the relevant figures of Annex B (see Annex B — Plot Plans (Volume 1)) whilst the
following pictures illustrate similar Compressor and Metering Stations in European

countries.

It is noted that in 2008 and in 2011 sites visits at operational Compressor and
Metering Stations, of similar technology, were performed: (a) in 2008 at Messina’s
area and (b) in 2011 at Tuscany (Station Terra Nuovo Bracciolini) and at Emilia
Romania (Station Poggio Renatico). These visits were performed by IGI
representatives, local community representatives and journalists. The pictures of the

said stations are illustrated here below.
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Figure 5.2 Overall flow diagram.
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Picture 5.1 Onshore Facilities in Italy (Messina).
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Picture 5.2 Onshore Facilities in Italy (Messina).

Picture 5.3 Onshore Facilities in Italy (Messina).
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Picture 5.4 Onshore Facilities in Italy-Tuscany (visited by IGl and local community
representatives, and journalists in 2011).
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Picture 5.5 Onshore Facilities in Germany (Eischleben).

5.3.2 Pipeline System

The Greek part of the pipeline system consists of the following components:

o The onshore section, from the landfall site to the compressor and metering

station (onshore facilities) (~8km). A small block valve (occupying ~150m?) at
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approximately 600m from the Greek landfall site, necessary for the safety of
the natural gas pipeline. It is stressed out that the block valve station has a

minimal to no visual influence due to its size.

o Atthe C/S-M/S area, a pig trap will be included to facilitate pigging operations
for inspection of the pipeline during the operational phase

o The offshore section from the landfall site to the end of Greek territorial
waters, of approximately 145km. This section is divided into:

e Near shore section (coastal) up to the 25m depth contour, where the
pipeline will be buried (~500m), and

e Offshore section, in deeper waters routed along the Greek continental

shelf, Greek slope and lonian basin

5.4 Location of the Project (Proposed Routing)

The Project includes the construction and the operation of the Offshore Natural Gas
Pipeline in lonian and Adriatic Sea, which will transfer Natural Gas from Caspian
Region, the Middle East and Eastern Mediterranean to Italy and the Western
European Market. The offshore section of the pipeline was concluded after the
performance of RMS by MMT S.A. and DMS by Fugro GeoConsulting S.A.

The investigation of the onshore routing has been part of an Integrated Assessment
of a number of alternative/ feasible routings, adjusted to the natural and the social-

economic characteristics of the specific region.

It is noted that the project has gone through a preliminary environmental and social
impact assessment (PEIA) which has been approved by the competent authorities,

according to national legislation.

It is deemed important to provide, in short, the history of this pre-license: The initial
PEIA was qualifying the route Stamponi-Kalivia, from the Landfall site at Stamponi to
the Onshore Facilities at Kalivia site. Due to issues raised by the Local Community,
the landfall site Omprela 2 was opted and consequently the route from Omeprela 2 to
Variko site (location of the onshore facilities) was finally approved with the
13021/17.09.10 decision of Ministry of Environment, Energy and Climate Change. In

continuance, and following the recommendation of the Local Authorities, in front of
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the ‘Committee on Production and Commerce’ of the Greek Parliament, the area of
Florovouni was investigated as a new site for the onshore facilities. The Onshore
Facilities location was agreed during a site visit with the participation of the Local
Authorities’ representatives. This modification, along with the necessary,
corresponding modifications of the pipeline route, was approved with the
200088/08.07.11 decision of Ministry of Environment, Energy and Climate Change,
through the submission of a supplementary PEIA.

5.5 Methodology of preparation and design of the project’s alternatives

The methodology used in the study of the alternative routings is based on the

following principles:

1. Routings’ investigation must be based on multi-scientific data analysis of the

traversed areas

2. Construction feasibility must be examined in the total length of the alternatives

routings

3. Routings must be in a safe distance (technically feasible) from protected
forest ecosystems or, if it cannot be avoided, they must have the minimum

impact on them.

4. Geological and hydro geological formations must be taken into account in the

geometry of the routings

5. Assessment of existing/ planned land uses of the area that are crossed by the

routings
6. Assessment of the potential local community’s acceptance of the project.

7. Assessment of crossing protected areas and ecosystems (e.g. NATURA
2000), if any

8. Investigation of the landfall site’s suitability

Firstly, routings are drafted in 1:50.000 scale drawings and at the next phase,
routings are adjusted to more detailed topographical diagrams of H.G.M.S. of 1:5.000
scale, where improvements, if any, take place so as every alternative route is

sufficiently sound, both scientifically and technically.
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(i) Routings in 1:50.000 scale: A general route of the Pipeline is drafted, based on
the geographical demands of the Project and all environmental data (such as
protected areas, General Town Plans, summer houses, forests, industrial and
manufacturing areas, landfills, archaeological sites, transport networks and military
areas). In this phase, all the consequences related to the Project are pre-assessed
and recorded. As background material geological maps, general use maps of
1:50.000 and 1:100.000 scale, and satellte images (in scale 1:20.000,
approximately) are used.

(i) Routings in 1:5.000 scale: The initial proposal, designed on the 1:50.000
diagrams, is adjusted in detail based on topographical diagrams of 1:5.000 scale by
H.G.M.S., which are more detailed, and any required modifications are made.

The Onshore Facilities for the Compressor and Metering Station were investigated
based on various criteria such as space availability and morphology, distance from
the landfall site and constraints regarding social and natural environment. These

could be enlisted as follows:
o Prohibitive Criteria (archaeological, residential and other statutory restrictions)
o Safety Criteria (flood risks, airports and military installations, etc)
o Operational criteria (accessibility, connectivity)
o Environmental Criteria (protected areas, visibility)
o Other criteria (social acceptability)

The block valve station follows the same selection criteria, even though it occupies a

very small area (150m?) and consequently the overall scale is much smaller.

5.6 Investigation of Alternatives

5.6.1 Investigation of Offshore Alternative Routings

Five (5) near shore (coastal) Alternative Routes were examined from a technical
point of view, illustrated on the attached maps of 1:50.000 and 1:100.000 scale.
These refer to the relevant onshore parts near the landfall sites (sites “Stamponi”,

“Sofas”, “Stavrolimenas”, “Omprela 1” and “Omprela 2”); they are technically feasible

and are examined in detalil in the present Environmental Impact Assessment, under

Environmental and Social Impact Assessment for the
Greek Offshore Part of the Natural Gas Interconnector Greece - Italy



Document No . ENV-117240-04 ¢
Revision 2
Date © 31.08.2012 AsprOfOS

Page © 224 of 595 engineering

the following section A. The section A corresponds to the offshore (deep-water)
corridor that was qualified during the feasibility study. Alternative offshore routing OS-
AA and OS-B (same offshore corridor) refer to the deepest section of the offshore
part and, although technically feasible, are not preferable. Alternative offshore routing
D (northern corridor) technically was rejected since it creates significant navigational
and maritime safety issues and on top of that environmental and permitting (e.g.

crossing in short width of numerous international cables) issues.

A. Proposed Offshore Section Routing (OS-A):

From the various landfall sites (Stamponi, Sofas, Stavrolimenas, Omprela 2 and
Omprela 1) offshore subsections proceed up till the meeting point with the Proposed
Offshore section axis (OS-A). For offshore subsections ALT3-OFFSHORE, ALT4-
OFFSHORE, ALT5-OFFSHORE and ALT7-OFFSHORE this point is IP-1 (168777,
4357239 in GreekGrid87), whilst for the PROPOSED OFFSHORE ROUTING and
ATL1-OFFSHORE, the meeting point with the offshore section axis is IP-1A
(164535,4356528 in GreekGrid87) *'.

o Proposed Offshore Route (OS-A)

The Proposed offshore route starts from the landfall site “Omprela 2”, which is
located in the southern part of the coastal zone of Perdika Local Community in
Igoumenitsa Municipality of Thesprotia, near the administrative borders of Parga
Municipality, submerges in the lonian Sea south of Corfu Island up to a distance
of ~16.2km southwest of it, follows a southwest course for 9km. Then it follows a
northwest course for ~19km north of Paxi, and it heads southwest, passing
between Corfu and Paxi, for ~3.5km until the end of Greek Territorial Waters. At
that point, it heads towards the coast of Otranto in Italy. The total length of this

Greek offshore section is about 145km. During the special marine archaeological

" The names of the offshore alternatives correspond to the name of the onshore alternatives
that use as landfall site the starting point of each offshore alternative. Since ALT1 and ALT2
have Omprela 2 as landfall site, their corresponding offshore alternative is ALT1-OFFSHORE;
for ALT5 and ALT6 that have Omprela 1 as landfall site, their corresponding offshore
alternative is ALT5-OFFSHORE. ALT1a and ALT1b due to different approaching angle to the
landfall site have a different near shore route. Since, through the preliminary environmental
licensing process ALT1a was the qualified onshore route, the proposed offshore (near shore
and offshore) route is the PROPOSED OFFSHORE ROUTE.
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survey, ship wrecks were observed close to the route from which the necessary
distance (at least 300m) is kept.

e Nearshore Alternate Routing ALT1-OFFSHORE.

The Alternative Routing ALT1-OFFSHORE of the offshore part starts from the
landfall site “Omprela 2”, which is located in the southern part of the coastal
zone of Perdika Local Community of Igoumenitsa Municipality, near the
administrative boarders of Parga Municipality, submerges in the lonian Sea
south of Corfu Island up to a distance of 16.2km southwest of it, follows a
southwest course for 4km. Then it follows a northwest course for 14.5km
north of Paxi, and it heads southwest, passing between Corfu and Paxi, for
9.5km until the end of Greek Territorial Waters. At that point, it heads towards
the coast of Otranto in Italy. The total length of this Greek offshore section

alternative is about 147km.
e Nearshore Alternative Routing ALT3-OFFSHORE.

The Offshore Alternative Routing ALT3-OFFSHORE of the offshore part starts
from “Perdika” bay (Landfall site “Stamponi”), 200m north of “Sofas” beach,
submerges in lonian Sea at a distance of 14km from the eastern coasts of
Corfu, following a SW course for 13km and then heading W/SW between
Corfu and Paxi for about 15.3km it ends at the limit of the Greek Territorial
Waters. From that point on, it heads westwards, in the middle of Adriatic Sea,
approaches the lItalian shelf, south of Otranto, and then turns northwest and
landfalls at the coast of Otranto in Italy. The total length of this Greek offshore

section alternative is about 145km.
e Nearshore Alternative Routing ALT4-OFFSHORE.

The Alternative Routing ALT4-OFFSHORE of the offshore part starts from
“Perdika” bay (Landfall site “Sofas”) northwest of Perdika Local Community of
Igoumenitsa Municipality, submerges in the lonian Sea at a 14km distance
east of Corfu, following northwestern direction for 3.5km and then
southwestern direction for 10.5km. Then, heading west/southwestern, passing
between Corfu and Paxi it ends on the limit of the Greek Territorial Waters. At
that point, it heads towards the coast of Otranto in Italy. The total length of

this Greek offshore section alternative is about 148km.
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e Nearshore Alternate Routing ALT5-OFFSHORE

The Alternative Routing ALT5-OFFSHORE of the offshore part starts from the
landfall site “Omprela 1” located in Parga Municipality of Preveza Region
jurisdiction (in small distance from “Omprela 2” which belongs to Perdika
Local Community of Ilgoumenitsa Municipality) submerges in the lonian Sea
south of Corfu Island up to a distance of 16.5 km southeast of it, following a
southwest course for 3.5km. Then it follows a northwest course for 9km north
of Paxi and it heads southwest passing between Corfu and Paxi for 16.7km
until the end of Greek Territorial Waters. From that point, it heads west in the
middle of Adriatic Sea, approaches the Italian shelf south of Otranto and then
turns northwest and landfalls at the coast of Otranto in Italy. The total length

of this Greek offshore section alternative is about 145km.
e Nearshore Alternate Routing ALT7-OFFSHORE

The Alternative Routing ALT&-OFFSHORE of the offshore part starts from
landfall site “Stavrolimenas” at Stavrolimenas bay southwest of Perdika Local
Community of Igoumenitsa Municipality, submerges in the lonian Sea south of
Corfu Island at a distance of 15 km southeast of it, follows a southwest course
for 11km and heads west/southwest passing between Corfu and Paxi at a
distance of 16.4km until the end of Greek Territorial Waters. At that point, it
heads towards the coast of Otranto in Italy. The total length of this Greek

offshore section alternative is about 145km.

It should be noted that during scheduled (May 2012) offshore archaeological survey

along the proposed offshore route of the project (OS-A). No archaeological findings

(shipwrecks) along this route were identified that would obstruct the implementation

of the proposed offshore pipeline route.

Having already received the preliminary environmental license of the landfall site

‘Omprela 2’, the C/S-M/S at Florovouni site, and the corresponding route, it was

deemed necessary to give emphasis on these components. Consequently, the

already completed DMS and the ongoing FEED, among other studies, have focused

on the specific site and the corresponding routing.

B. Other Alternative Offshore Routings
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Other alternative offshore routings include two technically feasible routings (A and B)
and one not technically feasible routing (D).

o Alternative Offshore Routing “A” OS-AA

This Routing is almost identical to OS-A and it was the offshore route initially planned
during the basic design of the Project. Due to the different approaching angle of the
qualified in the PEIA onshore section, this offshore routing was modified to the
proposed offshore routing OS-A.

o Alternative Offshore Routing "B” (OS-B) in Adriatic Sea

This Routing branches from the Proposed Offshore Routing (OS-A) at a distance of
~30km southwest of Corfu, then heads away from the Greek shelf, crosses the
Adriatic Sea in northwest direction, approaches the Italian shelf at a distance of 40
km southeast of Otranto and then directs northwest and landfalls at the coast of

Otranto in Italy.

This alternative routing is not technically rejected, but is not the proposed one, since
it has greater length than the Proposed Offshore Routing OS-A. The construction of
the offshore pipeline is very costly. Since no environmental or social parameter is
affected by the option of OS-B, there was no reason to qualify OS-B as the proposed

offshore route.
o Alternative Offshore Routing “D” (northern corridor)

This Routing starts at “Ftelia” bay of Thesprotia Region, submerges in the bay of
Corfu City, passes through the northern sea-straits between Corfu-Albania, passes
north of Erikousa Island of Corfu Region and meets the Proposed Offshore Routing

OS-A at a distance of 27 km northwest of Othoni Island of Corfu Region.
This Routing has been rejected as technically not feasible for the following reasons:

o The Northern sea-straits of Corfu present a very small width of
approximately 3km of which only half belongs to Greece (meaning

approximately 1.5km).

o In the Greek section (approximately 1.5km) several international
submerged cables exist, which due to the morphology of the sea bottom

would be crossed repeatedly.
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o Taking into account the rigidity of the pipeline and the morphology of the
sea bottom (humerous outcrops) extended earthworks would be required
to level the sea bottom. This would utterly change the existing
environmental conditions of the marine environment and would cause

additional damages to the offshore cables.

o Additionally, during construction, the navigation in the straits would have
to stop in order to avoid marine collisions, whilst anchoring would be of an

issue during both construction and operation phase.

Furthermore, regarding transboundary impacts to Albania, this route neighbors the
area of Virne and Butrinti very significant biodiversity and cultural hotspots for
Albania. Indicatively, an ancient city in Butrinti area has been announced a World
Heritage Site from UNESCO.

5.6.2 Investigation of Onshore Alternative Routings

Nine (9) routings were examined from a technical point of view for the relatively short
onshore section, of which one is proposed as the Proposed Route (ALT1a), and the
other eight (8) as Alternatives (ALT1, ALT1b, ALT2, ALT3, ALT4, ALT5, ALT6 and
ALT7. Basically, ALTla and ALT1lb are variations of ALT1 related with the
displacement of the Onshore Facilities from Variko to Florovouni site. ALT2 is
another alternative of ALT1 connecting ALT1’s landfall site Omprela 2 to the Onshore
Facilities at Gouri site. Respectively, ALT5 is a variation of ALT6 connecting ALT6’s
landfall site Omprela 1 to the Onshore Facilities at Variko site. In short, the routings

are:
1. Alternative (Qualified) Routing ALT1a: “Omprela 2” — “Florovouni”
2. Alternative Routing ALT1b “Omprela 2” — “Florovouni”
3. Alternative Routing ALT1: “Omprela 2” — “Variko”
4. Alternative Routing ALT2: “Omprela 2” — “Gouri”
5. Alternative Routing ALT3: “Stamponi” — “Kalivia”
6. Alternative Routing ALT4: “Sofas” — “Variko”

7. Alternative Routing ALT5: “Omprela 17 — “Variko”
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8. Alternative Routing ALT6: “Omprela 1” — “Gouri”
9. Alternative Routing ALT7: “Stavrolimenas” — “Variko”

All routings that are described above are technically feasible. Alternative Routings
ALT5 and ALT6 present serious technical difficulties, especially concerning the
landfall site Omprela 1. Alternative Routings ALT1, ALT1a, ALT1b and ALT2 present
less important technical difficulties.

These Routings are examined in detail in the present E.I.A..

It is noted, that having already received the preliminary environmental license of the
landfall site ‘Omprela 2’, the C/S-M/S at Florovouni site, and the corresponding route
towards Florovouni area, it was deemed necessary to give emphasis on these
components. Consequently, the already completed DMS and the ongoing FEED,
among other studies, have focused on the specific sites and the corresponding

routing.

Onshore Alternative Routing ALT1

Spatial sequence: Regions of Thesprotia and Preveza
Landfall site: “Omprela 2”
Onshore Facilities: C/S-M/S Variko

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Variko is 6.928m.

Geometry - Relief: ALT1 starts from the landfall “Omprela 2”, southwest of
Perdika. Heading northeast, it runs parallel to the archaeological site of
Dimokastro and turning east, it enters Preveza Region. At “Agii Pantes”
location, it turns north, at the eastern limit of the statutory recreation park,
in “Kastro” location, enters Thesprotia Region, and crosses the National
Road of Parga — Sivota, ending at “Variko” location, at the Compressor and

Metering Station.

Slopes’ protection: Slopes’ protection is required for ~750m (gradients

bigger than 36%). This corresponds to 7% of the total length of the routing.

Crossings: All pipeline’s crossing will be constructed using the open-cut

method.
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Passing through protected areas: It doesn’t cross or neighbour

protected areas.

Archaeological sites: The routing does not cross archaeological sites.
Specifically, the minimum distance of the pipeline from the limits of the

“Dimokastro” archaeological site is 50m.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests

and bushlands) is estimated at 0,142km?.

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered negligible since: (i) the level at the fence line of the facilities will
be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected at the slope of the landfall
site “Omprela 2”, which should be limited, reversible and temporary (after
the construction works’ completion, reinstatement of the working strip will

take place).

Regarding onshore facilities, due to the natural cavity where the site
(“Variko” location) is located and its distance to the coastal area and the
Perdika settlement, visual pollution is expected to be spatially limited (no
visual pollution caused to the settlement, the existing road network or the

coastal front) and visual contact will be limited.

Air pollution: The usual emissions of the construction machinery are
expected, which impacts are temporary, reversible and limited. Regarding

onshore facilities, its emissions shall range well below statutory limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.
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Land value: The routing does not traverse through areas of residential or

touristic development; consequently, no impact on land value is expected.

Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections
are expected.

Feasibility: Some geological issues are expected in Omprela 2. Adequate
relevant pipeline protection measures and slopes stabilization measures

will be applied, if required.

Onshore Alternative Routing ALT1a

Spatial sequence: Regions of Thesprotia and Preveza
Landfall site: “Omprela 2”
Onshore Facilities: C/S-M/S Florovouni

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Florovouni is 8.187m.

Geometry - Relief: ALT1a starts from the landfall “Omprela 2”, southwest
of Perdika. Heading northeast, it runs parallel to the archaeological site of
Dimokastro and turning east, it enters Preveza Region. At “Agii Pantes”
location, it turns north, at the eastern limit of the statutory recreation park,
in “Kastro” location, enters Thesprotia Region, and crosses the National
Road of Parga — Sivota, runs through Perdikoraki hill ending at

“Florovouni” location, at the Compressor and Metering Station.

Slopes’ protection: Slopes’ protection is required for ~800m (gradients
bigger than 36%). This corresponds to ~10% of the total length of the

routing.

Crossings: All pipeline’s crossing will be constructed using the open-cut

method.

Passing through protected areas: It doesn’t cross or neighbour

protected areas.
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Archaeological sites: The routing does not cross archaeological sites.
Specifically, the minimum distance of the pipeline from the limits of the

“Dimokastro” archaeological site is 50m.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests
and bushlands) is estimated at 0,153km?.

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered negligible since: (i) the level at the fence line of the facilities will
be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected at the slope of the landfall
site “Omprela 2”, which should be limited, reversible and temporary (after
the construction works’ completion, reinstatement of the working strip will

take place).

Regarding onshore facilities, due to the natural cavity where the site
(“Florovouni” location) is located and its distance to the coastal area,
Perdika, Karteri and Katavothra settlements, visual pollution is expected to
be spatially limited (no visual pollution caused to the settlement, the

existing road network or the coastal front) and visual contact will be limited.

Air pollution: The usual emissions of the construction machinery are
expected, which impacts are temporary, reversible and limited. Regarding

onshore facilities, its emissions shall range well below statutory limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.

Land value: The routing does not traverse through areas of residential or

touristic development; consequently, no impact on land value is expected.
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Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections
are expected. On top of that, the Onshore Facilities and the rerouting of
ALT1 were agreed with the representatives of the Local Authorities.

Feasibility: Some geological issues are expected in Omprela 2. Adequate
relevant pipeline protection measures and slopes stabilization measures

will be applied, if required.

Specific stabilization measures will be implemented to ensure the integrity
of the pipeline and the reinstatement of the area (see chapter 6). In

general, stabilization measures may include:
1. Engineered structures (concrete, gabions, etc.)

2. Vegetation, phytotechnical measures (soil stabilization with planting

native species)

3. Soil bioengineering systems: living plant materials used as
structural components, combined with natural or synthetic support

materials (geogrids, erosion control fabric).

Onshore Alternative Routing ALT1b

Spatial sequence: Regions of Thesprotia and Preveza
Landfall site: “Omprela 2”
Onshore Facilities: C/S-M/S Florovouni

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Florovouni is 9.243m.

Geometry - Relief: ALT1b starts from the landfall “Omprela 2”, southwest
of Perdika. Heading northeast, it runs parallel to the archaeological site of
Dimokastro and turning east, it enters Preveza Region. At “Agii Pantes”
location, it turns north, at the eastern limit of the statutory recreation park,
in “Kastro” location, enters Thesprotia Region, and crosses the National
Road of Parga — Sivota, runs through Perdikoraki hill ending at

“Florovouni” location, at the Compressor and Metering Station.
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Slopes’ protection: Slopes’ protection is required for ~1000m (gradients
bigger than 36%). This corresponds to 10.8% of the total length of the

routing.

Crossings: All pipeline’s crossing will be constructed using the open-cut

method.

Passing through protected areas: It doesn’t cross or neighbour

protected areas.

Archaeological sites: The routing does not cross archaeological sites.
Specifically, the minimum distance of the pipeline from the limits of the

“Dimokastro” archaeological site is 50m.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests

and bushlands) is estimated at 0,169km?.

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered negligible since: (i) the level at the fence line of the facilities will
be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected at the slope of the landfall
site “Omprela 2”, which should be limited, reversible and temporary (after
the construction works’ completion, reinstatement of the working strip will

take place).

Regarding onshore facilities, due to the natural cavity where the site
(“Florovouni” location) is located and its distance to the coastal area,
Perdika, Karteri and Katavothra settlements, visual pollution is expected to
be spatially limited (no visual pollution caused to the settlement, the

existing road network or the coastal front) and visual contact will be limited.
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Air pollution: The usual emissions of the construction machinery are
expected, which impacts are temporary, reversible and limited. Regarding

onshore facilities, its emissions shall range well below statutory limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides
of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.

Land value: The routing does not traverse through areas of residential or

touristic development; consequently, no impact on land value is expected.

Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections
are expected. On top of that, the Onshore Facilities and the rerouting of

ALT1 were indicated by representatives of Perdika’s local community.

Feasibility: Some geological issues are expected in Omprela 2. Adequate
relevant pipeline protection measures and slopes stabilization measures

will be applied, if required.

Onshore Alternative Routing ALT2

Spatial sequence: Regions of Thesprotia, Preveza
Landfall site: “Omprela 2”
Onshore Facilities: C/S-M/S Gouri

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Gouri is 6.539m.

Geometry - Relief: ALT2 starts from the landfall “Omprela 27, southwest of
Perdika. Heading northeast, it runs parallel to the archaeological site of
Dimokastro and turning east, it enters Preveza Region. It passes through
the “Perivlepton” hill, where it turns northeast, running through “Agii
Pantes” and “Pori” locations, and it crosses the National Road of Parga —

Sivota, ending at “Gouri” location at the onshore installations.

Slopes’ protection: Slopes’ protection is required for ~900m (8% of the

total length of the routing).
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Crossings: All pipeline’s crossing will be constructed using the open-cut

method.

Passing through protected areas: It doesn’t cross or neighbour

protected areas.

Archaeological sites: The routing does not cross archaeological sites.
Specifically, the minimum distance of the pipeline from the limits of the

“Dimokastro” archaeological site is 50m.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests
and bushlands) is estimated at 0,176km?.

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered negligible since: (i) the level at the fence line of the facilities will
be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected at the slopes of the landfall
site “Omprela 2”, which shall be limited, reversible and temporary (after the
construction works’ completion, reinstatement of the working strip will take

place).

Regarding the Onshore Facilities site, at “Gouri” location, due to the area’s
relief and its distance from the coastal front and the Perdika settlement,
visual intrusion is expected to be spatially limited (no visual pollution to
settlements, existing road network or coastal front), while visual contact will

exist only from close distance.

Air pollution: The usual emissions of the construction machinery are
expected, the impacts of which are temporary, reversible and limited.
Regarding the onshore facilities, their emissions shall range well below

statutory limits.
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Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential
land uses are affected.

Land value: The routing does not traverse through areas of residential or
touristic development; consequently, no impact on land value is expected.

Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections

are expected.

Feasibility: Some geological issues are expected in Omprela 2. Adequate
relevant pipeline protection measures and slopes stabilization measures

will be applied.

Onshore Alternative Routing ALT3

Spatial sequence: Thesprotia Region
Landfall site: “Stamponi”
Onshore Facilities: C/S-M/S Variko

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Kalivia is 4489m.

Geometry - Relief: ALT3 starts from the site “Stamponi” northwest of
Perdika Community of Thesprotia Region, crosses the national road
Perdika-Parga and heads northeast to “Granitsa” hillside until the limits of
Perdika Community where it turns east. At “Kalivia” location, it enters

Sivota Municipality where it ends at the onshore facilities

Slopes’ protection: Slopes’ protection is required for ~500m (6% of the

total length of the routing).

Crossings: All pipeline’s crossing will be constructed using the open-cut

method.

Passing through protected areas: It doesn’t cross or neighbour protected

areas.
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Archaeological sites: No engagement.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests
and bushlands) is estimated at 0.017km?.

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives, mainly, from the machinery used in the construction
works for the pipeline and the onshore facilities; that noise disturbance is
temporary, reversible and limited. The noise that comes from the operation
of the Onshore Facilities should be considered negligible, since: (i) the
level at the fence line of the facilities will be 50dB, which is low, (ii) no
sensitive receptor exists nearby, and (iii) noise is rapidly decreasing

relevant to distance.

Visual pollution: Visual pollution is expected only during construction
phase and will be temporary and limited. Regarding the onshore facilities,
due to the natural cavity where the site is located (“Kalivia” location), no
visual pollution is expected towards the settlement, the existing road
network or the coastal front. Consequently, visual intrusion will be spatially
limited at small distance from the Onshore Facilities site, and only from the

circumferential ridge of the surrounding hills.

During the pipeline construction at the landfall area of Stamponi, some
excavations shall be required, in order to create gentle slopes in the
trench, inside which the pulling and the installation of the pipeline shall
take place. After the completion of the pipeline installation, the landscape

reinstatement shall be at its initial form.

Air pollution: The usual emissions of the construction machinery are
expected, which impacts are temporary, reversible and limited. Regarding
the onshore facilities, their emissions shall range well below statutory

limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.
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Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.

Land value: The routing does not traverse through areas of residential or
touristic development; consequently, no impact on land value is expected.

Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections
were expected. However, during preliminary environmental licensing

reactions by the local community occurred.
Feasibility: No significant construction issues are expected.

Onshore Alternative Routing ALT4

Spatial sequence: Thesprotia Region
Landfall site: “Sofas”
Onshore Facilities: C/S-M/S Kalivia

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Kalivia is 3.925m.

Geometry - Relief: ALT4 starts from the site “Sofas”, northwest of Perdika
Community of Thesprotia Region, crosses the national road Perdika-Parga
and heads northeast to “Granitsa” hillside. At “Kalivia” location, it enters

Sivota Municipality where it ends up to the onshore facilities.

Slopes’ protection: Slopes’ protection is required for ~650m (9% of the

total length of the routing)

Crossings: All pipeline’s crossing will be constructed using the open-cut

method..

Passing through protected areas: It doesn’t cross or neighbour protected

areas.
Archaeological sites: No engagement.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests

and bushlands) is estimated at 0,022km?.
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Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered negligible, since: (i) the level at the fence line of the facilities
will be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected only during construction
phase and will be temporary and limited, near the landfall site “Sofas”. It is
noted that construction works will take place outside touristic season and
the reinstatement will be full. Regarding the onshore facilities, due to the
natural cavity where the site is located (“Kalivia” location), no visual
pollution is expected towards the settlement, the existing road network or
the coastal front. Consequently, visual intrusion will be spatially limited at a
small distance from the Onshore Facilities site, and only from the

circumferential ridge of the surrounding hills.

Air pollution: The usual emissions of the construction machinery are
expected, which impacts are temporary, reversible and limited. Regarding
the onshore facilities, their emissions shall range well below the statutory

limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.

Land value: The routing does not traverse through areas of residential or
touristic development. Landfall site is close to planned residential
expansions and if they are, fully, included in the town plan, the land use
along the pipeline must comply with the requirement (not building within

20m of the pipeline).
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The landfall site is close to a camping site. Pipeline’s construction will take

place outside touristic season and consequently, no impact on the

camping’s operation should be expected, during construction.

Taken into consideration that:

1.

2.

4.

The onshore route part shall be buried in a trench at least 2.5m
deep, along the entire length of the pipeline (and of course on the

“Sofas” beach)

the offshore route part till approximately 25m depth, will be also

buried in a trench (as well as, of course, the coastal part)

after the completion of the construction works, full, thorough and

uncompromising reinstatement of the working strip takes place

all activities (swimming, fishing, water skiing, etc.) are allowed

it is concluded that no impact on “Sofas” and the adjacent camping will

occur.

Social acceptance: Despite the fact that:

the public can use unobstructed the sandy beach, since the landfall

is in the rocky, unused, remote part of the beach,

the pipeline is buried and full reinstatement will take place, so no

visual pollution will take place,

all the activities of the coastal area (swimming, fishing, water skiing,

etc.) are allowed

it is not unlikely to experience some social objection, due to the existing and

future touristic development in “Sofas” beach, where the landfall site is

located.

Feasibility: No significant construction issues are expected.

Onshore Alternative Routing ALT5

Spatial sequence: Regions of Thesprotia and Preveza

Landfall site: “Omprela 1”
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Onshore Facilities: C/S-M/S Variko

Total length: The total pipeline length from the landfall site till the Onshore
Facilities at Variko is 7.808m.

Geometry - Relief: ALTS starts from the landfall “Omprela 17, west of
Parga, in Preveza. Heading east, it passes through the “Periviepton” hill. At
“Agii Pantes” it turns north, passing by the eastern limit of the Recreation
Park at “Kastro” location. There, it enters Thesprotia Region, crosses
National Road Parga-Perdika, and ends at “Variko” location, at the

onshore facilities.

Slopes’ protection: Slopes’ protection is required for ~750m (gradient

bigger than 36%). This corresponds to 7% of the total length of the routing.

Crossings: All pipeline’s crossing will be constructed using the open-cut

method.

Passing through protected areas: It doesn’t cross or neighbour

protected areas.
Archaeological sites: No engagement.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests

and bushlands) is estimated at 0,192km?.

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered as negligible since: (i) the level at the fence line of the facilities
will be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected at the slopes of the landfall
site “Omprela 1”, which shall be limited, reversible and temporary (after the
construction works’ completion, reinstatement of the working strip will take

place). However, it is possible that, due to the bracing works required for
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the slopes of the specific landfall, the reinstatement shall not be to the

landscape’s former condition.

Regarding the onshore facilities, due to the natural cavity where the site
(“Variko” location) is located and its distance to the coastal area and the
Perdika settlement, visual pollution is expected to be spatially limited (no
visual pollution caused to the settlement, the existing road network or the

coastal front) and visual contact will be limited.

Air pollution: The usual emissions of the construction machinery are
expected, the impacts of which impacts are temporary, reversible and
limited. Regarding the onshore facilities, their emissions shall range well

below the statutory limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.

Land value: The routing does not traverse through areas of residential or

touristic development; consequently, no impact on land value is expected.

Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections

are expected.

Feasibility: It is estimated that significant geotechnical issues are
expected at the landfall site “Omprela 1”. The Pipeline’s construction at

“Omprela 1” is considered as very difficult.

Onshore Alternative Routing ALT6

Spatial sequence: Regions of Thesprotia, Preveza
Landfall site: “Omprela 1”
Onshore Facilities: C/S-M/S Gouri

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Gouri is 6.927m
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Geometry - Relief: ALT6 starts from the landfall “Omprela 1”7, west of
Parga, in Preveza. Heading east, it passes through the “Periviepton” hill,
where it turns northeast, running through “Agii Pantes” and “Pori” locations,
and it crosses the National Road of Parga — Sivota, ending at “Gouri”
location at the onshore facilities.

Slopes’ protection: Slopes’ protection is required for ~900m (8% of the

total length of the routing).

Crossings: All pipeline’s crossing will be constructed using the open-cut

method.

Passing through protected areas: It doesn’t cross or neighbour

protected areas.
Archaeological sites: No engagement.

Deforestation of forestrial lands: Deforestation of forestrial lands (forests

and bushlands) is estimated at 0,217km?

Ecosystems’ energy flow: Limited, temporary and reversible discontinuity
of the ecosystems’ energy flow on both sides of the deforested areas, only

during construction.

Noise: It derives from the machinery used in the construction works for the
pipeline and the onshore facilities; that noise is temporary, reversible and
limited. The noise from the operation of the Onshore Facilities should be
considered as negligible since: (i) the level at the fence line of the facilities
will be 50dB, which is low, (ii) no sensitive receptor exists nearby, and (iii)

noise is rapidly decreasing relevant to distance.

Visual pollution: Visual pollution is expected at the slopes of the landfall
site “Omprela 1”, which should be limited, reversible and temporary (after
the construction works’ completion, reinstatement of the working strip will
take place). However, it is possible that, due to the bracing works required
for the slopes of the specific landfall, the reinstatement shall not be to the

landscape’s former condition.

Regarding the Onshore Facilities site, at “Gouri” location, due to the area’s
relied and its distance from the coastal front and the Perdika settlement,

visual intrusion is expected to be spatially limited (no visual disturbance to
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settlements, existing road network or coastal front), while visual contact will
exist only from close distance.

Air pollution: The usual emissions of the construction machinery are
expected, which impacts are temporary, reversible and limited. Regarding
the onshore facilities, its emissions shall range well below statutory limits.

Fauna: Impacts on biodiversity are expected to be localized on both sides

of the deforested areas, only during construction phase.

Land uses: The routing traverses mainly forestrial lands. No residential

land uses are affected.

Land value: The routing does not traverse through areas of residential or

touristic development; consequently, no impact on land value is expected.

Social acceptance: No residential area, productive activities, or touristic
establishments are affected; consequently, no significant social objections

are expected.

Feasibility: It is estimated that significant geotechnical issues are
expected at the landfall site “Omprela 1”. The Pipeline’s construction at

“Omprela 1” is considered as very difficult.

Onshore Alternative Routing ALT7

Spatial sequence: Thesprotia Region
Landfall site: “Stavrolimenas”
Onshore Facilities: C/S-M/S Variko

Total length: The total pipeline length from the landfall site till the Onshore

Facilities at Variko is 4.759m

Geometry - Relief: ALT3 starts from “Stavrolimenas” bay, southwest of
Perdika Community of Thesprotia Region, heading east, and ends at the

onshore facilities, at “Variko” site.

Slopes’ protection: Slopes’ protection is required for ~700m (8,7% of the

total length of the routing).
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