COMPANY : oo ¢ ENGINEER: Consortium

& N |
IG| Poseidon CMcrens O asprofos

engineering

PROJECT:

Poseidon Pipeline Project - Offshore Section
Front End Engineering & Design And Permitting

Document Title: Application File for ETA Amendment of Greek
Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly

Company’s

Document No:

Project Document P581-000-ST-ENV-05
No:

Engineer’s AUT-11726200-STU-006
Document No:

3 24.04.2018 | IFI - Comments Received through HOD PRI VAT
email on 24.04.2018
IFR — Comments Received through HOD PRI VAT
2 27.03.2018 email on 22.03.2018
IFR — Comments Received through HOD PRI VAT
! 21.03.2018 DRS 013 on 15.03.2018
REV. DATE REVISION DESCRIPTION PREPARED BY | CHECKED BY | APPROVED BY




POSEIDON PIPELINE PROJECT- OFFSHORE €Al encineerinG
SECTION -

\J, FRONT END ENGINEERING & DESIGN AND O As egg%!gﬂsg
. PERMITTING
|Gl Poseidon [ aspication File for ETA Amendment of Greek . DOCNoPSG1-C00STENVOE
Offshore Section of High Pressure Natural Gas : REV.: 3
Interconnector Greece Italy PAGE : 1 0F 159

Table of Contents
1 INTRODUCTION ..ottt ettt ettt sttt se e s e sne e sab e e sneesareennneens 9
00 R o o =T ot f 1 =TSP UPRPTPPRN 9
1.2 Project Siz€ and TYPE couriiii ettt e e e s e e e s saraee e ans 10
1.3  Project Location and Administrative Jurisdiction .........ccccevvveeeeeeeeieccnnnnnenn. 12
13.1 Project LOCAtioN ...uuuueiiii s 12
1.3.2 Project Administrative Jurisdiction ..........ccccvvveeeiiiiccccceee e, 13
1.3.3 Project geographic coordinates........ccceveeeciieeiiiiiiiee e 13
1.4 Project Classification .....ccciiieciiieiiiiiec et 14
1.5 PrOJECT OWNE e e 15
1.6  Environmental Consultant for Project Amendment ........ccccccveeeeeieiccninnnen, 16
2 DESCRIPTION OF APPROVED PROJECT ....etiiiiiiieeiieeieeiee sttt 24
2.1 PPP OVEIMVIEW ..eeiiiiiiiiiiiicee ettt 24
2.2 Approved Offshore PPP Brief Technical Description ........cccoveveeeeeeieccnnnnnenn. 25
2.3 Project Progress since Issuance of ETA ........cooviviiiieeieecieiccrreeeee e 27
3 DESCRIPTION OF PROPOSED AMENDMENT ......coiiiiitenienieenite et 28
3.1 INTFrOAUCTION. .ot 28
3.2  Compressor Station AMendmeNnts.......cccceeeeeiecciiiiieee e e 29
3.2.1 Siting of ComPressor Station ........ccccvveeeeeiei e 29
3.2.2 Layout and Technical Characteristics of C/S Florovouni..........cc........... 31
3.3 Pipeline AMENdmMENTS ......uuuiiiiiie i e 32
331 Pipeling diameter........ueeeei i 32
33.2 PIPEIINE PrESSUIE.......uviiiiieeee ettt e e e e e e ae s 33
3.4  Raw Materials and UtIlities ........cceooeerieeriieieeeeeeeeeeee e 33
34.1 Power REQUIrEMENTS ....coeeeeeiicie et eeeees 37
3.4.2 W ater SUPPIY . eereeeeiiiee ettt e e e e e e s sebrraer e e e e e s seannes 37
3. WWaSTS it 39
351 LiQUIT WaSTES...uviieieiiiiiee ettt e e s are e e s aae e e e s saaaee e s 39

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE C A EncinesrING
SECTION -~
\JJ FRONT END ENGINEERING & DESIGN AND O Asprofos
. PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 2 OF 159
3.5.2  Solid wastes and aggregates.....ccccuvuiieiriiieeeiriiiee e esiee e srree e seee e 39
N ST A gl 1 0 0 1Yo ] T PRSPPI 43
3.7 NOISE EMISSIONS ..iivtteiiiiiiieiiiiitieieeetie et e eertbeeerrtreeeretsaseeretsaeerssraeessennnsens 44
3.8  Requirements Of [ED Dir€CtIVE .....cccccuvieeeieiieee et 45
3.8.1 Compliance WIth BAT ....eciiiiiiiee ettt 45
3.8.2 Requirements for Baseling REPOrt.......ccccoecvieeieiiiiee i 47
3.9  Alternatives INVestigation ........cccceeeiiiiii i 50

4 COMPLIANCE OF PROPOSED AMENDMENT TO LEGISLATIVE REQUIREMENTS...51

4.1 Land Use and Building Terms FrameworK........ccccceeeeeccviieeeeee e eccciieeeeeee e 51
41.1 Spatial and TOWN Planning.......ccoccviiiiiiiiiieiciieee e 51
4.1.2  SettEMENTS ... s 52
413 Protected Ar€as .....ccceiieieiiiiieeieeee et 52
4.1.4  Areas under Forest Legislation .........ccccoviiieeeei i, 53
4.1.5  Social INfrastruCture........ceeoiiiiiiiieeieeee e 54

4.2  Legislative Framework Modifications ........cccoveveeeeeiieiiciiiieeeee e 54

4.3  Regulatory Framework Modifications........cccoveveeeeeiieiiiiiiieeeee e 54

4.4  Documentation of Compliance Verification.......ccccccoeveeivveeeeeieiiciiciiereeeeeee, 55

5 ENVIRONMENTAL AND SOCIAL BASELINE .....cceeiiiiiieieeieeee e 57

5.1 INTrOAUCTION. ..t 57

5.2 AN QUANIEY ettt s e s sanaeeeas 58

5.3 NOISE ..ottt e 60

54 SO0l e 62

5.5 GrOUNAWALEr ..oeiiiiiieiie e 65

5.6  Landscape and Visual AMenity........ccccveieeiiieieiiiiiiieeee e 67

5.7  Natural ENVIFONMENT.....coiiiiiiiiiiieeee et 70

5.8 LANA USES .ot 71

5.9  Planned DevVelopmMENTS .......ueeiiiiiiiiciirieeeee ettt eeeearreee e e e s eenbraeeees 72

6 RESULTS OF ENVIRONMENTAL AND SOCIAL MONITORING AND INSPECTIONS..75
7  IMPACTS ASSESSMENT AND MITIGATION MEASURES.......ccccoiiiniieieenie e 76

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE C Al encinesrinG
SECTION -~
\J, FRONT END ENGINEERING & DESIGN AND O Asprofos
. PERMITTING engneenng
I G I Poseldon Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 3 OF 159
/2% R (V1 =1 4 To o [o] (o -4V SRR 76
7.2 SCIBBNING ittt 76
7.3 AN QUALIEY ceeeeeeieee e s e e s 80
7.3.1 1Y FoTo 1Y Y =] T | o SRR 80
7.3.2 1Yo Yo L= I =T | £ 83
7.33 Model Summary - CONCIUSIONS ....cceeeuriieeiiiiiee e saee e 92
7.4 [N L0 ] 1] RN 93
7.4.1 1Y Lo Yo LY Y =1 U o SRR 93
7.4.2 MOEI RESUILS ..ot e eee e 94
7.4.3 Model Summary - CONCIUSIONS ....cccevuriieeiiiiiee e saeee e 96
2 T -1 o [T or- T o 1 J SRR 97
7.6 NAtural ENVIFONMENT....ccoiviiiieee ettt ettt e e e e e et eaae e e s e e ereeaaaaaaes 99
2 A I 12 Vo B U LY =T 101
8 CODIFICATION OF RESULTS AND SUGGESTIONS FOR ENVIRONMENTAL TERMS
APPROVAL AMENDMENT ..eettiteteeieteeeeteeeeeeeeeeeeeeeeeeeeeeseeeeeesesesessssessssssssssssssssssssssssesnes 103
O CONCLUSIONS . ...ttt e e e e e e e e et e e e e e e eeeaaraas 105
10 MAPS AND DRAWINGS ....oovveieieiiiiieieeiieeeeeerereeeeeeeeerererererereeeeeeesesereeeeseerersrereee 106
10 0 R | - T o L ST P PP PPRPPPPPPPRt 106
10.1.1  Modifications Map ......ceeeeeeieieiiiiiiieee e e e e e e e eeraeaeeas 107
10.1.2  PPP OVErVIEW MapP...uuuuiuieieieieiuieieiuienueenreeerereeeremremrre.. 109
10.1.3 Offshore PPP Amendment Overview Map ....ccccceeeveecnrvereeeeeeiesinvneeen. 111
10.1.4  Baseling Data Map ....uuveeeeeeeeieiiirieeeeee e eeccitrree e e e eeeeerraereee e e e e eensreeeees 113
10.1.5 Zone of Visual IMPact ......coooeeiiiiieiee e 115
L0 BT = 1.V 3 117
10.2.1 C/S Florovouni Topographical Diagram .........cccceeevveeecreeeeieeeeireeeeveeenns 117
10.2.2 C/S Florovouni General Layout — PIot Plan........ccccuveeceeieiieeeieeccieeens 119
10.2.3  C/S FlOroVOUNT SECTIONS .eeeeeeeeeeeeeeee e e e e e e e e e e e eee s 121
10.2.4 C/S Florovouni Process FIOW Diagram .......ccccceeeeeeuveeeeeninveeeeecveeeeeennnn 123
11 F Y N o R 125

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION -
\J, FRONT END ENGINEERING & DESIGN AND O Asprofos
. PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: PS81-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 4 OF 159
11.1  Air Quality Baseling REPOIT ......cciviiiiiiiiiiiiee e 126
11.2  Air Dispersion MOdEl........uueeeiiiiieiieeeee e 128
11.3 Noise Baseline Report and Propagation Model ..........cccccvviiveeeeiiiieccnnnnen, 130
A Yo T = 7o Y= g L= (=T o Yo S 132
11.5 Groundwater Baseling REPOIt......cccuueeiiiiiiieiieiiiee et 134
11.6 Stakeholders Engagement Documentation ........cccoecvveeiviiieeeinciiee e, 136
11.7 Environmental Terms Approval .....cccceeoveiieeeieiiieeeecieee e 149
11.8 Legislative Framework Modifications ..........cccccveeeeiiiiieicciieee e, 151
12 SIGNATURE AND APPROVAL .....uttiiiiieiiie ettt stte st svee e svee s saee s sanee s 153
12,1 RepOrting FOIM Y .. e 154
12.2 Copy of Environmental Consultant Degree........ccccvvvveeevccieeeeeciveeeeneeeenns 156
12.3  FOrmal Declaration.......ccueeeieiiieeeiiiiee e saaee e 158
List of Figures
Figure 1-1 Applied amendments OVEIVIEW..........cooecccirereeieeeeecccireeeee e eeerrreeeeee e 12
Figure 1-2 Project LOCAtION. .....uuuuu e 13
Figure 2-1 Approved Offshore PPP OVEIVIEW. .......cccviiiiiiieee et 27
Figure 3-1 C/S FIorovouni NeW Siting. ......cccovveiiuieiiiiieeeiee ettt 29
Figure 3-2 Typical trench section for onshore pipeline. .......cccocevvveeeeeieiiecciiinreeeeeenn, 41
Figure 3-3 Trench section for near coast pipeline segment. .......ccccceeeeeeeiecccinreeeeeeenn. 42
Figure 4-1 Engagement with protected areas. .......ccccovvvveeiiii e e, 53
Figure 5-1 Indicative StUAY Ar€a. ..ottt e e e e e e e 58
Figure 5-2 Ambient Air Sampling Locations in Proximity of Florovouni..................... 59
Figure 5-3 Location of surface soil sampling points. .....cccccceeevveciiiveeeee e, 63
Figure 5-4 Satellite view existing private groundwater well (GW1) at Florovouni-
e [eT o] fo L £ T C {=T=Tol TR UO PR 66
Figure 5-5 Landscape characteristics (East Station's Corner).......ccccceeecveeeeecieeeeenneen. 68
Figure 5-6 Landscape characteristics (North East Station's Corner). ......ccccccovveeennneen. 69
Figure 5-7 Dominant vegetation type of Proposed C/S Florovouni. .......cccceeeevevennen.. 70
Figure 5-8 Land Cover in the StUY Ar€a. .....ueeeeiieiiecccireeeeee et eeerrreeee e e 71
Figure 5-9 Proposed Developments in the area. ......ccccvveeeeiieeicciiiveeeee e 72
Figure 5-10 Windfarm ENGagement.......coocuuieiiriiieeiiiiieeeesiiiee s ssiieee s ssiae e e s siveeesssaees 74

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
\_JJ FRONT END ENGINEERING & DESIGN AND O As rofo_s
PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 50F 159

Figure 7-1 Near surface maximum hourly average concentrations of NOx from FCS for
the 11 CWT. Black dots indicative of residential areas. Air quality limit values for hourly
concentration of NO2: 200 UE/M3. ...cueieiie ettt ettt ete e e veesaaeeveesaneens 88
Figure 7-2 Near surface total average annual NOx concentrations from FCS (in pg/m?3).
Annual Quality Limit for NO2: 200 JE/M3. ..ecviiiiieeieeeeeeee ettt 89
Figure 7-3 Left: Near surface maximum hourly average concentrations of NOx from
FCS for CWT 1, 4, 5, 9. Right: Combined effect of NOx emitted from FCS and
background values measured in the area. Annual Air Quality Limit for NO2: 40 ug/m3.

Figure 7-4 Near surface calculated 8-hour running mean concentration values of CO
(in pg/m?3) from FCS for the 11 CWT. Air quality limit for 8-hour mean concentration:
10000 E/M3. .ottt ettt ettt et et e e et eebeebeeaaesteebeeaaesteeaeeaeeeaeebeenaeeaeenns 91
Figure 7-5 Overall topography of the 3-D model of the investigated area in IMMI. ..94

Figure 7-6 Overall NOISE IMap. ...uuiiiiiei ittt e e e e e e s e e nraea e e e e e e e 95
Figure 7-7 Typical NOISE LEVEIS. ...ccccuuriieiiieiee ettt e 96
Figure 7-8 Viewshed Analysis of C/S FIOroVOUNi........ccccccueevieeeiiieciiecie e 98
Figure 7-9 Vegetation Dominant Type compariSON........ccceuvvuuceeeeeieeeeeeineciee e e eeeeeeennns 100
Figure 7-10 Land UsSeS COMPATiSON. .....ccccuiiiiieieeeiecciiiteee e e e e e secetrereeeesesesnnnsnaeeeeeaeeas 101
List of Tables

Table 1-1 Environmental Licensing background of the Offshore PPP...........ccouveeeeeee.n. 9
Table 1-2 Modifications between Approved and Suggested Offshore PPP’s design. .10
Table 1-3 Coordinates of OffShore PPP. ...t 14
Table 1-4 Offshore PPP Classification. ........cceeveeiii e, 15
Table 1-5 Contact details for Project OWNer. .....cooeeeiiiiiieee e 16
Table 1-6 Environmental consultant contact details. ........cccceeeeeiiieieicieicee e, 16
Table 1-7 STUAY TEAM. ceviiiieeiecirieeeee et ee e e e e e e e e s b re e e e e e e s seanbraaeeeeeeenns 18
Table 3-1 Coordinates of the new C/S Florovouni Siting.........ccccceevveeveeeeieeeeieeeennenn. 29
Table 3-2 C/S Florovouni area modifiCation. ........ooceeevveeieeeeiieeeeieieeeee e e eeesaeeeeeees e 30
Table 3-3 Raw materials and Utilities balance during C/S Florovouni operation........ 34
Table 3-4 Hydrotest Water Dill. ........ooooiiieeiee e e 38
Table 3-5 Break down of water requirements during operation. .........ccceeeevvvveeeeeennn. 39
Table 3-6 Waste material bill. ... 40
Table 3-7 Excavated material bill. ..., 42
Table 3-8 Air emissions CharacterisStiCs. ......ooviieiiiiieiiiiiiiiee e 43
Table 3-9 Allowable Noise Levels according to P.D. 1180/1981 (HGG A’ 293/1981)..44
Table 3-10 BAT Compliance MatliX. ...ccooceuvrierieeieiiiiiiiereeee e eeceiirrereeeeeesesnrrreeneeeeeens 47

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
\_JJ FRONT END ENGINEERING & DESIGN AND O As rofo_s
PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 6 OF 159

Table 3-11 Relevant Hazardous Substances (Source, Pathway, Receptors) relevant to
Baseline Report of Art. 22, Of IED. ......uevieeieee et 49
Table 4-1 Modifications between Approved and Suggested Offshore PPP’s design. .51

Table 4-2 Distances from protected areas.........ccveeeecvveeeeciiiee e 52
Table 4-3 Relevant basic EU DirectiVes. ........ueeeeeiee ettt eeivrneee e e 54
Table 5-1 Field survey (measured) total daily NOx and CO concentrations at locations
within a radius of 10 km around FCS. ......ueieiiiiiiieeeee et eeetrrree e e e e e e 59
Table 5-2 Noise Measurements Table. ... 60
Table 5-3 Measurement RESUILS. ....c.cci i e rree e e 61

Table 5-4 Range of the recorded concentrations of heavy metals in the examined
SUIfACe SOIl SAMIPIES. .. e e e aaeea s 64
Table 5-5: On site measurements in existing private groundwater well in Florovouni-
Thesprotia, Greece (0N 25/01/2018)......ccecieieciieeeiiee et 66
Table 5-6 Dominant vegetation type Comparison Matrix between Approved and

Proposed C/S FIOrovouni FOOTPIINt. ...cc.eccieiiieiieciecciee et 70
Table 5-7 Land Cover Comparison Matrix between Approved and Proposed C/S
FloroVoUNi FOOTPIINT. .uvviiiiiiiicieee ettt e e e erree e e e e e e e arrereeeeeeeeas 71
Table 5-8 Planned RES Developments in the broader area........cccccceeeieiiecciiiieeeennnn. 72

Table 7-1 Screening matrix for significant change to environmental impacts induced
by the proposed modification in comparison to the original project. .........ccccceeee.... 77
Table 7-2 Characteristic weather types (CWT) and percentage of their frequency of
occurrence within a year in the area of Florovouni (region of Thesprotia). ............... 81
Table 7-3 Calculated maximum concentration values of NOx and CO over the
residential areas in the domain for all CWT (SGT700 Gas Turbines)......cccceevvvvvvrreeenn. 84
Table 7-4 Calculated for characteristic weather types of winter near surface: 1)
maximum hourly concentration values of NOx over the residential areas in the domain
from FCS and 2) total concentrations from FCS and background (SGT700 Gas Turbines).

Air quality limit 200 HE/M3. .. ettt ettt e e e e ae e sae e eae e eaeeens 86
Table 7-5 Input data and assumptions for the sound dissipation 3D model. ............. 93
Table 7-6 Measurements Table. ... 95

Table 7-7 Viewshed analysis results — Areas with visibility of the C/S Florovouni...... 98
Table 7-8 Vegetation Cover Difference between Approved and Proposed C/S
FlOroVOoUNT FOOTPIINT. wuveiiiiiiiiitieeiec et e e e e e s e e narraeeeeeeeeas 100
Table 7-9 Land Cover Difference between Approved and Proposed C/S Florovouni
0 T o o 1 | 5 101
Table 9-1 Modifications between Approved and Suggested Offshore PPP’s design.105

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



|Gl Poseidon

</

POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
FRONT END ENGINEERING & DESIGN AND O As rofo_s
PERMITTING engneenng
Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 7 OF 159

Abbreviations
Abbreviation

a.s.l.

C/S Florovouni
(Onshore Facilities)
(FCS)

CWT

EIA
EPA
ETA

FCS (Onshore
Facilities) (C/S
Florovouni)
FEED

GTP

HEDNO

IED

IGB
Investigated
Project

IPPC

IPTO
MEECC

NCSR DEMOKRITOS
NDL

Offshore PPP

Description

above sea level
Compressor Station at Florovouni area, Thesprotia Regional Unit

Characteristic Weather Types

Environmental Impact Assessment
Natural Gas Cooperation
Environmental Terms Approval

Compressor Station at Florovouni area, Thesprotia Regional Unit

Front End Engineering Design
General Town Plan
Hellenic Electricity Distribution Network Operator S.A.

Industrial Emissions Directive
Interconnector Greece-Bulgaria
Construction and Operation of the Offshore PPP

Integrated Pollution Prevention and Control
Independent Power Transmission Operator

Ministry of Environment, Energy and Climate Change

National Center for Scientific Research “Demokritos”

New Dutch List. Till today, there is no active legislation in terms
of set values for soil and/or groundwater contamination in
Greece. Currently, an international acceptable quality standard for
soil (and groundwater) is used by stakeholders when necessary. The
most common one is the New Dutch list. According to the New
Dutch List, which is valid in many European countries, two
different values are given for the concentration of each pollutant: (i)
Optimum value which determines the average concentration in the
soil and water, and (ii) Action value which determines the
concentration above which decontamination measures are
mandatory.

The greek offshore section of PPP stretching from the north-
western coast of Greece (Florovouni area, at Thesprotia Regional
Unit) to Italy,
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Abbreviation
Onshore PPP

Onshore Facilities
(C/S Florovouni)
(FCS)

PAHs

PCBs

PEIA

PLONOR

PPP

Project Owner

RSPSD

SHOAP

TPH

Description

The greek onshore section of PPP stretching from Kipoi (Greek
Turkish border) to the north western coast of Greece (Florovouni
area, at Thesprotia Regional Unit)

Compressor Station at Florovouni area, Thesprotia Regional Unit

Polycyclic Aromatic Hydrocarbons

Polychlorinated Biphenyl

Preliminary Environmental Impact Assessment

List of Substances Used and Discharged Offshore which Are
Considered to Pose Little or No Risk to the Environment (PLONOR)
according to OSPAR Agreement 2013-06

Poseidon Pipeline Project extending from Kipi, in Regional Unit of
Evros, to Otranto, Italy.

IGI POSEIDON S.A. (Interconnector Greece — Italy Poseidon S.A.)

Regional Spatial Planning and Sustainable Development of Epirus
Region

City’s Spatial and Residential Organization Plan

Total Petroleum Hydrocarbons

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas

Interconnector Greece ltaly




POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
\_JJ FRONT END ENGINEERING & DESIGN AND O As rofo_s
PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 9 OF 159

1 INTRODUCTION

1.1 Project Title

This report constitutes an Amendment to the Environmental Impact Assessment (EIA)
of the Offshore section of Poseidon Pipeline Project (PPP) in Greece, which stretches
from the north-western coast of Greece (Florovouni area, at Thesprotia Regional Unit)
to the Greece-Italy border (hereafter Offshore PPP).

The entire PPP, stretching from Kipoi (Greece-Turkey border) to Italy, is expected to
bring a geopolitical diversification of energy resources, since it will be able to supply
the European market with natural gas from multiple sources.

The Offshore Section of Poseidon is included in the 3™ PCl list released in 23/11/2017.
According to Law 4001/2011, ar. 176, the project has been characterized as of
National Importance and Public Interest.

The Offshore PPP received the 130201/17.09.10 Approval of the Preliminary EIA for
project’s footprint as was determined at that time. 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. The EIA of the Offshore PPP in Greece was submitted to the Ministry of
Environment, Energy and Climate Change (MEECC) in June 2012 and the project was
granted an Environmental Terms Approval (Ref. No. 145493/21-01-2015 see Annex
11.7 - Environmental Terms Approval) in 2015. Table 1-1 summarizes Offshore PPP’s
environmental licensing.

Table 1-1 Environmental Licensing background of the Offshore PPP.
Date Reference | Title

Number
21/01/2015 | 145493 Environmental Terms Approval (ETA) for the Construction and
Operation of the project: “Offshore Natural Gas Pipeline
Interconnector Greece — Italy & Associated Facilities — Greek
Section”

08/07/2011 | 200088 Preliminary Environmental Impact Assessment for the
compressor and metering station of the project:
“Interconnector Greece — Italy Natural Gas Pipeline - Offshore
Greek Section”

17/09/2010 | 130201 Preliminary Environmental Impact Assessment for the
compressor and metering station of the project: “Offshore
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Date Reference | Title
Number

Natural Gas Pipeline Interconnector Greece — Italy &
Associated Facilities — Greek Section”

Prepared by: (ASPROFQOS, 2018)

Some changes have taken place to the project design of the Offshore PPP since the
submission of the EIA. The present EIA Amendment describes these changes and
assesses their impacts to the natural, physical, cultural and socioeconomic
environment.

It is highlighted that the Offshore PPP is part of the overall Poseidon Pipeline Project
(PPP) which includes also an onshore section (Onshore PPP) stretching from Kipoi to
Florovouni (details are provided in section 2).

1.2 Project Size and Type
Offshore PPP includes the following basic components:

e The Compressor Station (C/S) of the Offshore PPP, at Florovouni area at the
Greek coast of Thesprotia Regional Unit.

e The onshore section of the pipeline from the C/S to the landfall site, in
Thesprotia Regional Unit.

e The offshore section of the pipeline from the landfall site, on the Greek
coastline of Thesprotia Regional Unit, passing south of Corfu Island, to the
middle of the sea crossing between Greece and Italy (Greece-Italy border).

Offshore PPP’s components are complemented by a small block valve station at
approximately 600m from the Greek landfall site, for additional safety of the natural
gas pipeline.

Table 1-2 summarizes the amendments to the approved Offshore PPP EIA applied for
approval through the present report.

Table 1-2 Modifications between Approved and Suggested Offshore PPP’s design.

Offshore PPP Item Approved Suggested

Compoment Amendment

Offshore PPP Initial Capacity 9 BSCM/y 12 BSCM/y

Offshore PPP Final Capacity 12 BSCM/y 20 BSCM/y

Offshore PPP Maximum Design 160 barg 170 barg
Pressure
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Offshore PPP Item Approved Suggested
Compoment Amendment
Offshore PPP Maximum Operating | 140 barg 151 barg
Pressure
C/S Florovouni Total Area 87210 m2 97532 m2
C/S Florovouni Number of 3 (+1 back up) 4 (+1 back up)
Compressors (Initial
Phase)
C/S Florovouni Number of 4 (+1 back up) 7 (+1 back up)
Compressors (Final
Phase)
C/S Florovouni Capacity of each 30-32 MW 27 -32 MW
Compressor
CS Florovouni Metering facilities Yes No
Onshore Section Pipeline diameter 32" 36"
Onshore Section Pipeline length 8.2 km 8.2 km
Offshore Section Pipeline diameter 32" 36"
Offshore Section Pipeline length 146 km 146 km
Notes
(M The area refers only to the fenced site of the facility. The area of the ring road and
buffer zone are not included, since their characteristics are not modified in comparison to
the ones presented in the approved EIA.

Prepared by: (ASPROFQOS, 2018)

Figure 1-1 presents an overview of the amendments applied for through the present
report. A more distinct overview of the applied modifications is presented in chapter
10.1.1 - Modifications Map.

It is stressed that the proposed modifications regarding increase in pipeline diameter
from 32" to 36" (equal to 4” or 10.16 cm) and the increase in maximum operating
pressure from 140 barg to 151 barg do not modify any parameter relating to
environmental (or social) parameters, such as Working Strip, Right of Way, or Building
Restrictions and the overall footprint as described in the approved ETA. The same
applies for the fiscal Metering facilities that initially were included in the design of the
approved Offshore PPP, but now are excluded.
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Figure 1-1 Applied amendments overview.
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Prepared by: (ASPROFQOS, 2018).

1.3 Project Location and Administrative Jurisdiction

1.3.1 Project Location

Offshore PPP starts at C/S Florovouni, at Thesprotia Regional Unit. The onshore
section ends at the landfall site “Omprela 2” and then crosses lonian Sea, south of

Corfu, and Adriatic Sea to come ashore in southern Italy, near Otranto, allowing gas

to flow directly from multiple sources to European markets.

The scope of the present study lies within Greek jurisdiction, only.
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Figure 1-2 Project Location.
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Prepared by: (ASPROFQOS, 2018)

1.3.2 Project Administrative Jurisdiction

The onshore section of Offshore PPP crosses Decentralized Administration of Epirus —
Western Macedonia, Region of Epirus, Regional Unit (Municipality of Igoumenitsa,
M.E. of Margariti and Perdika) and Regional Unit of Preveza (M. of Parga, M.E. of
Parga). The offshore section crosses the lonian sea.

Section 10.1.3 - Offshore PPP Amendment Overview Map is also relevant.

1.3.3 Project geographic coordinates

Table 1-3 provides the coordinates of the approved Offshore PPP components along
with and the coordinates of the requested amendment. Modifications are marked
with red fonts.
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Table 1-3 Coordinates of Offshore PPP.

Coordinate System

C/S Florovouni (centroid)

Y: 4362946.46

Y:4362931.30

Y:4357078.42

Offshore PPP GGRS87 WGS84, 34N
Components Approved Amendment Approved Amendment
X: 185386.09 X: 185357.79 X:444028.09 X:444000.34

Y:4357062.35

Italy Border)

Y:4357512.35

Y:4357512.35

Y: 4350577.89

Start X:185565.38 X:185565.38 X:444156.02 X:444156.02
Y: 4364483.97 Y: 4364483.97 Y:4358619.22 Y:4358619.22
. X:183411.40 X:183411.40 X:442132.70 X:442132.70
Onshore Middle
Section Y: 4360660.46 Y: 4360660.46 | Y:4354730.87 | Y:4354730.87
End (Landfall | X: 180414.07 X:180415.32 X:439205.86 X:439207.09
Site)* Y: 4358694.29 Y: 4358694.53 | Y:4352668.73 | Y:4352669.02
Start
(Landfall X:180414.07 X:180414.07 X:439205.86 X:439205.86
Site) Y: 4358694.29 Y:4358694.29 | Y:4352668.73 | Y:4352668.73
Offshore | Middle X:167275.33 X:167275.33 X:426173.87 X:426173.87
Section Y:4356191.22 Y:4356191.22 | Y:4349734.57 | Y:4349734.57
End (Greece- | X: 152937.14 X:152937.14 X:411819.06 X:411819.06

Y: 4350577.89

* There is a negligible difference (approx. 1.5 m) between the two measurements due to
transformations performed by the different softwares (ArcGIS and Autocad Map).

Prepared by: (ASPROFQOS, 2018)

1.4 Project Classification

According to Law 4001/2011, ar. 176, the project has been characterized as of

National Importance and Public Interest.

Offshore PPP classification, according to the requirements of the MD 170225/2014 is
provided in Table 1-4. Relevant legislation includes:

e MD 1958/2012, as codified by MD YA 37674/2016 regarding environmental
classification of projects and amended with MD 2307/2018,

e Greek and European statistical classification of economic activities (STAKOD

and NACE, respectively),

e JMD 3137/191/®.15/12 (HGG B’ 1048), as amended and applicable, regarding
nuisance classes of projects.
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It is emphasized that the project type investigated may not be explicitly mentioned in
the relevant legislation. For completion purposes, study team deemed appropriate to
present the group of projects most relevant to the amendment under consideration.

Table 1-4 Offshore PPP Classification.

Legislation Classes Project Classification
Group 11 - Transport of energy, fuels and chemical
compounds
1 — Pipelines of national importance or
included in european or international
MD 1958/2011 a/a networks and associated/ supporting
facilities
Category Al - Total
Comments | -
. D — Electricity, Gas, Steam and Air
Section e
Conditioning Supply
o 35 — Electricity, gas, steam and air
Division conditioning supply
%
STAKOD 08/ NACE Rev.2 35.2 — Manufacture of gas; distribution of
Group .
gaseous fuels through mains
Class 35.23
Description | Trade of gas through mains
Group Electricity Production
302 — Electricity Production Plants with: (a)
a/a
Fuel Gas
" -
JMD 3137/191/®.15/2012 Nuisance Moderate (<300 MW)
Class
Comments | Units are referred to installed thermal power
* The categorization is not precise but presents the most relevant (according to the study
team) activity with the requested amendment. Classification refers only to the Compressor
Station.

Prepared by: (ASPROFQOS, 2018)

1.5 Project Owner

Owner of the PPP, and the investigated project is the “Interconnector Greece — Italy -
POSEIDON S.A.” company, in which D.EP.A. S.A (Greek) and EDISON S.A. (ltalian)

participate in half.
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Table 1-5 Contact details for Project Owner.

Project Owner
Name IGI POSEIDON S.A.
Address 92, Marinou Antipa str, P.C. 141 21, Iraklio, Attica

(0030) 210-2701216,

UEEENE (0030) 210-2701281

Fax (0030) 210-2750249

Website http://www.igi-poseidon.com/
Email info@igi-poseidon.com

Contact Person
SURNAME, Name KOSTOPOULOS, George

Position Technical Director
Telephone (+30) 2102701144
email G.KOSTOPOULOS@depa.gr

Prepared by: (ASPROFOS, 2018)

1.6 Environmental Consultant for Project Amendment

The present study has been assigned to ASPROFOS S.A. Technical Company, which has
also undertaken the performance of the approved EIA, PEIA and Supplementary PEIA
of the Offshore PPP. ASPROFOS Engineering is a subsidiary of HELLENIC PETROLEUM
Group (HELPE) and a leading engineering consultancy company in the Oil & Gas Sector
operating in accordance to internationally recognized standards and practices.

Coordination of the team was performed by Mrs. Noukou Dimitra registered
environmental consultant (Class 27A).

Table 1-6 Environmental consultant contact details.

Name ASPROFOS S.A.
Address 284,El. Venizelou Av. 17675 Kallithea
Telephone (0030) 210-9491600,
Fax (0030) 210-9491610
Website www.asprofos.gr
Email info@asprofos.gr
Contact Person

SURNAME, Name VAITSIS, Tilemachos
Position Project Manager
Telephone (0030) 210-9491318
email TVaitsis@asprofos.gr
Signatory Consultant

SURNAME, Name NOUKOQU, Dimitra
Consultant Register 25730

Number
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Telephone (0030) 210-9491326
email dnoukou@asprofos.gr

Prepared by: (ASPROFQOS, 2018)

The preparation of this report lasted from August 2017 till March 2018, taking into
account all necessary special studies and site surveys that were performed within the
scope of the present study. Individual tasks were assigned and completed by an
interdisciplinary study group of all engaged Consultant Engineer, as illustrated in Table
1-7.

For the needs of the present study, data have been used from the ongoing updated
FEED of the Project, whilst the following studies were, also, prepared:

1. Air Quality Baseline and Air Dispersion Model performed by National Center
for Scientific Research “DEMOKRITOS”

2. Noise Baseline and Noise Propagation Model performed by EMA Acoustics
Consultancy Company

3. Soil Baseline Survey performed by INTERGEO

4. Groundwater Baseline Survey performed by INTERGEO.
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Table 1-7 Study Team.
SURNAME, Name Scientific Background | Responsibilities | Experience

ASPROFOS S.A.

VAITSIS, Tilemachos

Civil Engineer, DUT
Project Management, UOA

Project Manager

30 years of experience in project
management and construction project
management, contract administration
(FIDIC, HSE, QA/QC) of natural gas
projects, including pipelines and
associated facilities engineering.

GEORGOPOULOU, Melina-
Christina

Civil Engineer, UMIST

MSc in Engineering Project
Management, UMIST
PDip in Environmental
Engineering, University of
Manchester

Project Engineer, Project Planner

10 years of experience in project
engineering involved with various
engineering projects including pipeline
projects. Project Engineer and social and
stakeholder engagement coordinator to
the Trans Adriatic Pipeline (TAP) and
Offshore PPP ESIA project.

Dr. PROTOPAPA, Irini

Geologist, NKUA
Dr. Environmental Physics,
NKUA

Head of the Permits Engineering and
Environmental Studies Department.
Responsible for Abiotic Environment
(baseline and impacts assessment)..

20 years of experience in environmental
studies of energy projects

HOURMOUZIADIS, Dimitris

Forester — Environmental
Expert, AUTh,

MSc in Environment and
Development, University of
Edinburgh

EIA Coordinator.

Responsible for Biotic Environment
(baseline and impacts assessment).
Co-responsible for Abiotic and Social
Environment (baseline and impacts
assessment).

10 years of experience in compilation of
environmental studies for energy
infrastructure projects. Signatory
consultant for Trans Adriatic Pipeline (TAP)
and Offshore PPP ESIA. Member of Study
Team for Burgaz-Alexandroupoli Crude Oil
Pipeline and Associated Facilities (BAP)
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SURNAME, Name Scientific Background Responsibilities Experience

KOUTSOUKOS, Stamatis

Chemical Engineer NTUA
M.B.A. in Financial Analysis,
American University,
Washington, DC, USA

Technical specialist in chemical
engineering.

Co-responsible for technical description.
Co-responsible for impacts assessment on
social environment.

10 years of experience in safety studies
(Seveso and natural gas pipelines), fire
protection, explosion protection (ATEX),
oil and natural gas plant design, and
implementation of quality management
systems (ISO 9001), environment (ISO
14001) and health and safety at work
(OHSAS 18001).

NOUKOU, Dimitria

Civil Engineer, UP,
MSc in Occupational &
Environmental Health, NKUA

Co-responsible for abiotic and social
environment.

5 years of experience in compilation of
environmental studies and permits
engineering of industrial projects
(production units, natural gas projects and
refineries)

PAPANIKOLAS, Dimitris

Geotechnical and
Environmental Engineer, TEI
of W.Macedonia,
MSc in Energy, Heriot Watt.

Co-responsible for Stakeholder
Engagement, legislative framework and
abiotic environment (baseline and impacts
assessment).

3 years of experience in energy studies,
surveying works, compilation of
environmental studies and soil
assessments

CHANIOTI, Maria

Civil Engineer, NTUA,

MSc in Applied Geography —
European Policies, Planning
and Spatial Development,
Harokopio University

Co-responsible for Abiotic Environment
(baseline and impacts assessment).
Co-responsible for Stakeholder
Engagement and impacts assessment on
social environment.

3 years of experience in compilation of
technical and environmental studies for
energy infrastructure projects.

GIOTI, Evangelia

Geographer, Harokopio
University

MSc in Applied Geography
and Spatial Planning -

GIS Expert.

Co-responsible for Landscape (baseline
and impacts assessment).

Responsible for Visualization material

5 years of experience in GIS and Remote
Sensing focusing on GIS data collection
and management, GIS modelling,
multicriteria spatial analysis, satellite
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SURNAME, Name Scientific Background Responsibilities Experience
Geoinformatics, Harokopio image processing and WebGlS services in
University Oil & Gas Sector.

STAMATIS, Kostas

Rural and Surveying Engineer, | Chief Engineer, Route Verification
NTUA,

28 years of experience in topographical /
terrestrial works and studies

24 years of experience in pipeline projects
dealing with Construction Supervision,
Engineering and Management (N.G.T.S. of
Greece, ITGI Project, BAP Project, TAP
Project etc)

STASINOULIAS, Stathis Geologist, NKUA Chief Geotechnical Engineer, Route 30 years of experience in geotechnical
Verification engineering, geological works and studies,
construction site management and
construction supervision.
STAVRINOS, Kostas Forester — Environmental Co-responsible for Biotic Environment 10 years of experience in compilation of
Expert, AUTh. (baseline and impacts assessment). environmental studies for energy
Co-responsible for Stakeholder infrastructure projects. Signatory
Engagement. consultant for Trans Adriatic Pipeline (TAP)

and Offshore PPP ESIA. Member of Study
Team for Burgaz-Alexandroupoli Crude Oil
Pipeline and Associated Facilities (BAP)

THOMA, Theodosia

Rural and Surveying Engineer, | Contact with Authorities, Field Surveys,

NTUA Stakeholder Engagement Activities.
MSc in Environmental Design | Co-responsible for Stakeholder
of Infrastructure Projects Engagement and impacts assessment on

social environment.

25 years of experience in stakeholders
engagement and field surveys for Permits
acquisition of pipelines. 20 years of
experience in elaboration of
Environmental Impact Studies for energy
and other projects.
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SURNAME, Name ‘ Scientific Background ‘ Responsibilities Experience

National Center for Scientific Research “DEMOKRITOS”

Dr VLACHOGIANNI
DIAMANDO

PhD Atmospheric Physics Senior Researcher at the National Centre
(Imperial College London); for Scientific Research “Demokritos”;
MSc Remote Sensing Environmental Research Laboratory

(University College London); (EREL), Institute of Nuclear & Radiological
BSc Astrophysics (University Sciences & Technology, Energy & Safety

20 years experience in : Atmospheric
Physics with applications in Environmental
Quality and Climatic Change; Coordination
and Management of Collaborative R&D
large scale Projects with the participation

College London) (LN.RA.S.T.E.S.). of European industries and Academic
entities; Funded by the European
Commission: DG-Research and DG-Energy
and Transport and National (Greek)
Funding Entities.

Dr. SFETSOS Athanasios PhD Electrical Engineering, Senior Researcher, at the National Centre | 17 years of experience in: Atmospheric
Imperial College London; for Scientific Research “Demokritos”; modelling with emphasis on the impacts
BSc University of Patras. Environmental Research Laboratory of climate change and Critical

(EREL), Institute of Nuclear & Radiological
Sciences & Technology, Energy & Safety
(.LN.RA.S.T.E.S.) & Research Collaborator
with the Centre for Security Studies

Infrastructure protection; has participated
in more than 20 EU and nationally funded
projects and currently is the coordinator
of H2020 funded project “EU-CIRCLE”.

GOUNARIS Nikolaos

MSc in Environmental Scientific Personnel, at the National
Remote Sensing, University of | Centre for Scientific Research
Aberdeen; Diploma in “Demokritos”; Environmental Research
Agriculture, Agricultural Laboratory (EREL), Institute of Nuclear &
University of Athens Radiological Sciences & Technology,

Energy & Safety (LLN.RA.S.T.E.S.)

25 years experience in Geographical
Information System & Earth Observation
applications; Integrated Field
Identification Systems (agriculture and
land cover changes).

Dr MAGGOS Thomas

PhD Mechanical Engineering | Senior Researcher, at the National Centre
(University of Western for Scientific Research “Demokritos”;

19 years’ experience in environmental
chemistry, innovative technological
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SURNAME, Name Scientific Background Responsibilities Experience

Macedonia);

MSc Environmental Chemistry

& Technology (University of
Athens);

BSc Chemistry (University of
Crete)

Environmental Research Laboratory
(EREL), Institute of Nuclear & Radiological
Sciences & Technology, Energy & Safety
(I.N.RA.S.T.E.S.)

systems for air quality characterization of
urban, indoor and occupational
environment and on photocatalytic
processes and applications for air
pollutants abatement. He is currently
scientific manager for NCSRD of the H2020
project “ICARUS” while he participated in
various European and National R&D
projects. He is member of European
Committees CEN/TC264/WG15 &
CEN/TC386/WG2 and in charge of the
accreditation of EREL by the Hellenic
Accreditation System (ESYD) under the
terms of ELOT EN I1SO 17025:2005

Dr SARAGA Dikaia

PhD Mechanical Engineering
(University of Western
Macedonia);

MSc Environmental Physics
(University of Athens);

BSc Physics (University of
Athens)

Associate researcher, at the National
Centre for Scientific Research
“Demokritos”; Environmental Research
Laboratory (EREL), Institute of Nuclear &
Radiological Sciences & Technology,
Energy & Safety (I.N.RA.S.T.E.S.)

15 years experience in environmental
physics and chemistry, indoor and outdoor
air quality assessment, population
exposure, source apportionment models
application (PMF, PCA, FA) on
environmental data.

Position of analyst for the accreditation of
EREL by the Hellenic Accreditation System
(ESYD) under the terms of ELOT EN I1SO
17025:2005

Mr PANAGOPOULOS
Panagiotis

B.Sc Environmentalist
(University of loannina),

Associate scientific personnel, at the
National Centre for Scientific Research

4 years experience in experimental study
of indoor and outdoor air pollution, air
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SURNAME, Name Scientific Background Responsibilities Experience

ending his MSc on Chemistry,
Technology and
Environmental Management

“Demokritos”; Environmental Research
Laboratory (EREL), Institute of Nuclear &
Radiological Sciences & Technology,

guality measurements, chemical analysis,
photocatalytic processes.

(University of Athens). Energy & Safety (I.N.RA.S.T.E.S.)
EMA
GALATAS, Alexandros Civil Engineer NTUA, Responsible for Noise Baseline 10 years of experience in conducting
MSc Sound & Vibration measurements and noise propagation environmental noise measurements and
Studies model surveys and environmental noise impact
studies
INTERGEO

Dr. Vatseris Christos

Dr. Hydrogeologist

Project coordinator for the Soil &
Groundwater investigation and
remediation, Senior Environmental
Consultant, Technical Director of
INTERGEO Environmental Technology

22 years of experience in soil &
groundwater investigation and
remediation projects, various
environmental studies

Patrelis Lazaros

Geologist

Project manager for the Soil &
Groundwater investigation and
Remediation, Senior Environmental
Consultant

21 years of experience in soil &
groundwater investigation and
remediation projects, various
environmental studies

Prepared by: (ASPROFOS, 2018)
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2 DESCRIPTION OF APPROVED PROJECT

2.1 PPP Overview

The Poseidon Pipeline Project (PPP) is developed by IGI Poseidon S.A. to allow the
supply of gas from multiple sources to the European market.

As illustrated in Map 10.1.2, PPP consists of two sections:

An onshore section, stretching from Kipoi (Greek Turkish border) to the north
western coast of Greece (Florovouni area, at Thesprotia Regional Unit),
(hereafter Onshore PPP).

An offshore section, from the north-western coast of Greece (Florovouni area,
at Thesprotia Regional Unit) to Italy (hereafter Offshore PPP).

The latter section of the PPP is the Offshore Poseidon Project, which comprises:

A compressor station next to the Greek landfall (Florovouni area, at Thesprotia
Regional Unit) (hereafter C/S Florovouni);

A deep-water offshore pipeline from the Greek landfall to Italy (Otranto, Apulia
region). The offshore section will cross the lonian see up to the middle of the
sea straits between Greece and Italy and then continue to the Italian slope, to
make landfall east of Otranto;

A receiving fiscal metering and pressure reduction station in Italy (Otranto,
Apulia region);

Two short buried onshore pipeline sections connecting compressor station in
Greece and metering station in Italy to the respective landfalls, including
associated scraper launching and receipt facilities;

Associated SCADA and Telecommunication systems.

The Greek part of the offshore section of PPP is the subject of the present study
(hereafter Offshore PPP).

The whole PPP starts at the Greek-Turkish borders, at “Kipoi” 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.
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Poseidon represents a flexible “multi-source” solution for the further development of
the Southern Gas Corridor. Poseidon is a direct link to the additional gas volumes
available at the broader area of Greece for SEE and EU markets. This way natural gas
diversification of routes and sources is enhanced.

Poseidon represents a key enabler for a partial diversification of routes for existing
supplies and for transporting new and diversified sources from the Eastern
Mediterranean, in synergy with the new offshore discoveries, which can be made
available to the EU market by virtue of the planned EastMed project. Poseidon is
therefore complementary to the existing and proposed pipelines within the southern
gas corridor.

The Offshore Section of Poseidon is included in the 3™ PCl list released in 23/11/2017.
In November 2017, the Ministry of Economic Development (Ministero dello Sviluppo
Economico) of the Italian Republic included the Poseidon Project in Italy's National
Energy Strategic Plan.

The final investment decision (FID) is targeted for June 2019.

It should be noted that a part of the natural gas quantities transferred through the
PPP, will supply Bulgaria (through the Interconnector Greece-Bulgaria — IGB) and also
Region of Epirus and Region of Western Macedonia with natural gas.

The realization of the Project enhances the role of Greece as a key energy player in
the wider region.

2.2 Approved Offshore PPP Brief Technical Description

Offshore PPP would be developed in two phases: an initial phase with a transfer
capacity of 9 BSCM/y. At a later stage, the final capacity shall reach 12 BSCM/y.

Focusing on the approved Greek Offshore PPP, this consists of:

e A compressor station next to the Greek landfall (Florovouni area, at Thesprotia
Regional Unit) (hereafter C/S Florovouni). The approved technical
characteristics of C/S Florovouni include:

o ATotal area of 87210 m?
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o Initially, there shall be 3 (+1 back up) compressor units; during final
development an additional unit shall operate, reaching 4 (+1 back up)
compressor units.

In addition to the above, a ring road for serving the station and the neighboring
properties will be constructed. 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. To this end, a corridor
10 to 20m in the perimeter of the Station, will be also acquired. These two
features are not included in the above mentioned total area.

An onshore buried section of approximately 8.2 km in length and 32" in
diameter, connecting C/S Florovouni to the landfall site, including associated
scraper launching and receipt facilities. The design pressure is 160 barg and
the operational pressure 140 barg.

An onshore blockvalve station at approximately 600 m from the landfall site

An offshore pipeline from the Greek landfall site (Omprela area, at Thesprotia
Regional Unit) to the limit of the Greek Territorial Water, of approximately 146
km in length and 32" in diameter.

Associated SCADA and Telecommunication systems.

Figure 2-1 illustrates the basic data of the Offshore PPP while details can be found in

Annex 11.7 - Environmental Terms Approval.
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Figure 2-1 Approved Offshore PPP overview.

N

Offshore PPP Compoment - Offshore Section

Offshore PPP Com - Onshore Section

Prepared by: (ASPROFQS, 2018).

2.3 Project Progress since Issuance of ETA

The submission of the EIA for the Offshore PPP took place in June 2012. The name of
the Project (instead of the Offshore section of the POSEIDON pipeline used in the
present report) was : “Greek Offshore Part of the Natural Gas Interconnector Greece
— Italy”. The submitted EIA was approved and Environmental Terms Approval was

issued on January 2015.

Recent developments lead to a reconsideration of the overall PPP and consequently
of its offshore section. From mid-2016, engineering design for the PPP (and
consequently of its offshore section) revived to include latest updates on natural gas
availability, design characteristics and environmental constraints update.
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3 DESCRIPTION OF PROPOSED AMENDMENT

3.1 Introduction

Since approval of the ETA of the investigated project additional natural gas resources
were identified, leading to the revival of a pipeline project that would transfer natural
gas from the upstream areas to the European gas markets. As such, a system for
transferring natural gas, additional to other approved pipeline systems, is a viable
option.

However, in order for the investigated project to be able to transfer the future natural
gas quantities from multiple sources, some modifications to the approved project
needed to take place.

The present ETA Amendment report introduces modifications regarding:

A. the footprint and the design of the compressor station at Florovouni (C/S
Florovouni). Specifically, the addressed modifications are:

1. Changes in the exact siting and footprint of C/S Florovouni

2. Change in the number of compressor units for the initial and final
phase.

3. Change to the installed power for the initial and final phase.

4. Change in the operations of the station, i.e. no fiscal metering facilities
shall be constructed

B. the design of the pipeline system of Offshore PPP. Specifically, the addressed
modifications are:

1. Change in the diameter of the pipeline.
2. Change to the pressure of the pipeline.

Table 1-2 summarizes the amendments to the approved Offshore PPP EIA applied for
approval through the present report.

The following sections describe the requested amendments in detail.

It is stressed that the proposed modifications regarding increase in pipeline diameter
from 32" to 36" (equals to 4” or 10.16 cm) and the increase in maximum operating
pressure from 140 barg to 151 barg do not modify any parameter relating to
environmental (or social) parameters, such as Working Strip, Right of Way, or Building
Restrictions and the overall footprint as described in the approved ETA. The same
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applies for the fiscal Metering facilities that initially were included in the design of the
approved Offshore PPP, but now are excluded.

3.2 Compressor Station Amendments

3.2.1 Siting of Compressor Station

The new C/S Florovouni siting is in the same location as the approved one, only slightly
modified. Figure 3-1 provides an overview of the modification, whilst a topographical
map of C/S Florovouni is presented in section 10.2.1 - C/S Florovouni Topographical
Diagram.

Figure 3-1 C/S Florovouni New Siting.
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Prepared by: (ASPROFQOS, 2018).

Table 3-1 provides the coordinates of the new polygon for the C/S Florovouni.

Table 3-1 Coordinates of the new C/S Florovouni Siting.

EGSA 87 WGS 84 UTM 34N
Vertex X Y X Y
1 185332.016 4362981.835 443972.934 4357111.936
185193.615 4362939.482 443836.179 4357065.063
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Vertex EGSA 87 WGS 84 UTM 34N
X Y X Y
3 185152.461 4363073.297 443790.655 4357197.279
4 185482.035 4363174.909 444116.284 4357309.654
5 185595.501 4362805.740 444241.807 4356944.892
6 185404.503 4362746.960 444053.091 4356879.875

Prepared by: (ASPROFQOS, 2018).

The new siting is rotated so as to avoid, as much as possible existing natural forest
vegetation (mainly bushes) located in the surroundings.

As it is evident from the relevant figure, the only thing that essentially changes is the
total area covered (Table 3-2):

Table 3-2 C/S Florovouni area modification.

Feature Approved Amendment
Total Area 87210 m2® 97532 m2 ™M
Notes

(M The area refers only to the fenced site of the facility. The area of the ring road and
buffer zone are not included, since their characteristics are not modified in comparison
to the ones presented in the approved EIA.

As already mentioned, the above area covers only the fenced site of the compressor
station.

The following items, already approved in the initial EIA, are still valid (but are excluded
in the above mentioned area):

e Ring road. A ring road for serving the station and the neighbouring 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. This road shall be sited within
a buffer zone of up to 20 m in the perimeter of the Station that shall be
acquired for various purposes (access to neighbouring areas, and safety
reasons).

3.2.1.1 Requirements for Site Preparation and Levelling

The site is located in a hilly area at Florovouni location. A small hill with a ridge altitude
of about 400 m a.s.l. runs west-east in the northern part of the site. The natural surface
of the site slopes towards south giving the possibility of excavation on the uphill side
(north and central areas) and using the same material (provided that it is suitable for
backfill) to create an embankment on the downhill side (south and western areas) thus
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reducing the amount of earth movements along the length of the station axis as much
as possible.

Due to the layout of the property and the installations the plot area will be prepared
as a flat surface. Following a terrestrial topographic survey, a 3D Modell was
generated to provide an indicative soil management (excavation and backfill) scheme.
The results of this calculation are the quantities of the excavated material and the
backfill material:

e Excavated material: approx. 452.350 m?
e Backfill material: approx. 486.200 m?3
e Additional material for Backfill: approx.: 33.850 m?

Depending on soil characteristics and construction/transportation equipment, the
amount of additional soil will indicatively require a total of 3400 — 4300 truck rides? to
be transported to the site of C/S Florovouni within an overall indicative site
preparation period of 11-15 months?, i.e. about 10 trucks per day.

3.2.1.2 Access Roads

Access to the site is not subject to amendment regarding the approved EIA.

3.2.2 Layout and Technical Characteristics of C/S Florovouni

The main technical characteristics of C/S Florovouni were described in the approved
EIA. Most of the buildings technical aspects have not changed, such as type and
number of facilities and auxiliary buildings, height of stacks, etc. The proposed layout
of C/S Florovouni is illustrated in Section 10.2.2 - C/S Florovouni General Layout and
in Section 10.2.3 - C/S Florovouni Sections.

However, changes have taken place to the transfer capacity and consequently the
installed number of compressor units and the overall installed power of C/S
Florovouni.

The modifications are:

e Station’s Capacity.

Lt is assumed that 8 m® / 10 m?3 trucks will be used to get 33850 m? of backfill material to Site.
2 Calculated considering 10 trucks/day for 30 days/month so every day.
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During initial phase of the project (Phase 1) capacity shall be 12 BSCM/y. This
is the capacity already provisioned in the ETA; the difference is that the ETA
were providing this capacity for final development of the project.

During the final phase of the project (Phase 2) capacity shall increase to 20
BSCM/y. That is instead of 12 BSCM/y, which is the already provisioned in the
ETA capacity for the project’s final phase, the modified capacity for the
project’s final phase shall be increased to 20 BSCM/y

e Station’s Number of Compressor Units

Modifications to the number of compressor units follows the one of the
station’s capacity. During initial phase of the project (Phase 1) the number of
compressor units shall be 4 (+1 back up). This is the number of units already
covered by the ETA; the difference is that the ETA were providing this number
at the final development of the project.

During the final phase of the project (Phase 2) the number of compressor units
shall increase to 7 (+1 back up). That is instead of 4 (+1 back up) which is the
already covered by the ETA number of units for the project’s final phase, the
modified number of compressor units for the project’s final phase shall be
increased to 7 (+1 back up).

e Station’s Metering Facilities

No fiscal metering facilities shall be constructed within the boundaries of C/S
Florovouni.

These changes are also presented in Table 1-2.

3.3 Pipeline Amendments

3.3.1 Pipeline diameter

The new pipeline shall have a diameter of 36" instead of 32".

The difference of 4” equals to 10.16 cm. For construction and operation purposes, this
difference is of essentially no consequence. This means that no modifications need to
be taken into consideration regarding construction phase (e.g. equipment used,
working strip and construction philosophy, etc.) nor operation phase (e.g. Right of

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
u FRONT END ENGINEERING & DESIGN AND O As rofo_s
. PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 33 OF 159

Way, maintenance requirements, etc.). Limited increase in wastes and aggregates is
expected, generally a 20% increase during construction.

Small modifications regarding the total excavated material, backfilled and disposal
guantities are expected for the onshore section and the nearshore one.

3.3.2 Pipeline Pressure

Some modifications are also suggested regarding pressure values of the project.

e Design Pressure is suggested to be increased to 170 barg, instead of 160 barg
which is provisioned in the ETA.

e Maximum Operation Pressure is suggested to be increased to 151 barg, instead
of 140 barg which is provisioned in the ETA.

These changes are also presented in Table 1-2.

3.4 Raw Materials and Utilities

Given the increase in capacity, a modification to the approved raw material balance is
consequent. Table 3-3 provides an overview of the raw materials and utilities balance
during operation of the C/S Florovouni.

Regarding water and electrical power more details are presented in order to allow
assessment of potential impacts, given that these resources are connected to
environmental parameters (water as a resource itself whilst power as a potential
associated project that may induce additional impacts to the environment).
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Table 3-3 Raw materials and Utilities balance during C/S Florovouni operation.
Material Location Components | CAS no. Amount Flash Boiling/ Relative LEL (%) | K-class Notes
Point Liquefact | Density
(°C) ion Point | (air=1 for
(°C) gases)
(water=1, for
liquids)
Natural Gas Process 82-98% C1 68410-63-9 | 1580 m®* @ 30 = 75barg | GAS -162 0,55-0.68 3,6-4.4 | KO Excluding settle- out
equipment (methane) scenario
714 m® @ 69 + 153 barg
83 m3 @ 20 = 45 barg Depending on
selected GT
Condensate Condensate C2-ci10 68919-39-1 | 35 m?® -40 39-200 >1 3 K1
Storage Tank 0.62-0.76
(lia)
Diesel Diesel Storage | C12 -C25 68334-30-5 | 24 m3 49 ->55 163 - 3-7 0,4-6.5 | K2
Tank >180 0,81-0,85
(lig @25C)
Lubricants Emergency C15-C50 mixture 1m?3 200 315 >1 NA K3
Generator 0.866 (lig @
15C
Back-up C15-C50 mixture 7m?3 200 315 >1 NA K3
Generator 0.866 (lig @
15C
Turbocompres | C15 - C50 mixture 18 m3 x 8 units 200 315 >1 NA K3
sion units 0.866 (lig @
15C
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Material Location Components | CAS no. Amount Flash Boiling/ Relative LEL (%) | K-class Notes
Point Liquefact | Density
(°C) ion Point | (air=1 for
(°C) gases)
(water=1, for
liquids)

Air Receiver Air 132259-10- | 36 m3® @ 10 barg NA -194.3 1 NA NA

Vessel 0
Nitrogen Receiver N2 7727-37-9 | 35m®* @ 9 barg NA -195.86 0.97 NA NA

Vessel
Water Potable Water | H20 7732-18-5 | 2tanksx 25 m3 NA 100 >1 NA NA

Storage Tank 1,0 (lig @ 4C)

Utility Water H20 7732-18-5 | 1m? NA 100 >1 NA NA

Break Tank 1,0 (lig @ 4C)
Purified Purified Water | H20 7732-18-5 | 2 tanks x 50 m3 NA 100 >1 NA NA For GT on line and
Water Storage Tank 1,0 (lig @ 4C) off line washing
Waste Water | Washing H20 8 basins x 3 m? NA 100 >1 NA NA From GT off line
from GT Water Tank 1,0 (lig @ 4C) washing
washing
Argonite Gas Bottles Argon (50%) 7440-37-1 | 6-12m?3 NA -190.1 >1 NA NA

Storage FF N2 (50%) (Ar)

System 7727-37-9

(electrical (N2)

building)
Carbon Gas Bottles Cco2 124-38-9 9-12m?3 NA -78,4 1.65 (@ 20C) | NA NA
Dioxide Storage FF

System (vents)
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Material Location Components | CAS no. Amount Flash Boiling/ Relative LEL (%) | K-class Notes
Point Liquefact | Density
(°C) ion Point | (air=1 for
(°C) gases)
(water=1, for
liquids)
Carbon Gas Bottles COo2 124-38-9 6-12m3 NA -78,4 1.65 (@ 20C) | NA NA
Dioxide Storage FF
System (gas
turbine)
Carbon Gas Bottles COo2 124-38-9 5-10m3 NA -78,4 1.65 (@ 20C) | NA NA
Dioxide Storage FF
System
(emergency
diesel
generator)
Anti Freeze Emergency Ethylene 107-21-1 1m?3 111 198 2.1-2,6 3,2 K4
Generator Glycol 1,115 (lig @
20C)

Source: (ETA Amendment Workshop, Milan, 31-01-2018)
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3.4.1 Power Requirements

The pipeline crosses two overhead medium voltage power lines, one approximately
2300m and one approximately 6500m of the proposed route (from the Onshore
Facilities and seawards). Regarding existing high voltage power lines, the Independent
Power Transmission Operator (IPTO) provided information regarding the ARAXTHOS-
IGOUMENITSA 150kV power line.

The required power the C/S Florovouni construction and operation will be provided
using a new power transmission line. The required power for the operation of the
Onshore Facilities is ~4.8MW (~6000KVA); the same line will be used for the
construction phase.

According to preliminary correspondence with PPC of Peloponnesus-Epirus during the
initial EIA (back in 2012) which was verified during the preparation of the present
study (see Annex 11.6 - Stakeholders Engagement Documentation/ Hellenic Electricity
Distribution Network Operator S.A.) a new medium voltage power line of 14km will
be required (according to EN50160) from the Substation 150/20kV of Mourtou till
Florovouni site. For back up another new medium voltage power line of approximately
1.3km will also be required. The overall cost is approximately ~1.300.000€.

Upon finalization of the power supply option, a separate licensing procedure will be
followed, according to HEDNO’s and national legislation’s provisions3, as and if
applicable.

3.4.2 Water Supply

e Construction Phase

a) Freshwater. During the construction phase of the project, freshwater shall be
trucked to site in order to cover the needs of the construction personnel and
activities, from the near-by villages. The quantities are limited as described in
the approved EIA. Slight increase is deemed insignificant from environmental
point of view.

3 It needs to be clarified that Greece went through some administrative modifications, regarding
jurisdiction of electrical power production and operation, the past decade. Initially, Public Power
Cooperation (PPC) was producer and operator. Then PPC operating department was separated and
IPTO and HEDNO were created. Back in 2012, ITPO was competent for the power provision, but now
HEDNO is.
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b) Seawater. The main activity which will require significant amount of water is
hydrotesting of the project. It is repeated that, according to the approved EIA,
no chemicals are envisaged to be added to the hydrotesting water; only water
filtering and UV sterilization is applied before flooding of the pipeline. In case
that technical restrictions defined by the EPC Contractor make necessary the
use of chemicals, only chemicals included in the PLONOR list shall be used.

Hydrotest water bill is illustrated in Table 3-4.

Table 3-4 Hydrotest water bill.

Offshore PPP Approved Updated Additional Increase | Source Disposal
Component Qnt (m?) Qnt (m?) (m3) (%)

Onshore pipeline 3500 5382.15 1882.15 34.97 | Sea water | Sea
Offshore pipeline 85000 134553.80 49553.80 36.83 | Sea water | Sea

Prepared by: (ASPROFOS, 2018)

It is noted that the C/S Florovouni is going to be tested using Nitrogen which will be
emitted to the atmosphere without any further impact, given that it is an inert gas.

e Operation Phase

Potable water is used in the buildings for normal domestic use and to feed the utility
water system. The total water consumption is estimated to be 0.18 m3/d. This quantity
is estimated based on the assumption that 6 persons will daily consume 30 liter/day.
Utility water is only used at utility stations. Its consumption is estimated at 0.1m3/d.
In addition, there will be potable bottled water provided through commercial bottles
used in similar cases.

The utility water is distributed to connections at utility stations. The maximum flow
will be based on the concurrent use of 2 utility connections with a flow of 3 m3/h each
resulting in a required flow of 6 m3/h. Utility water is used for flushing purpose. The
use is intermittent and a total consumption cannot be estimated. If water is used, the
pressure will drop and the utility water pump will start. The flow of the utility water
pump is 6m3/h and a pressure of 3 barg. Two 100% centrifugal pumps will be installed.
The feed to the utility water system is from the potable water system. A break tank is
applied to inhibit any back flow from the utility water system to the potable water
system.

Other water needs will be supplied through water tanks which will be located under
the building. This will prevent temperature increase of the water and thus prevent
bacteria growth.
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The water system consists of:
e 2 storage tanks of 25m?
e 1(+1 spare) circulation pump with a flow of 6m3/h

e distribution system

Table 3-5 Break down of water requirements during operation.

. Suggested
Flow Case Unit Approved Modification
Domestic use m3/d 0,18 0,18
Utility Water (average) m3/d 0,1 0,1
Total Water consumption m3/d 0,28 0,28
Average water consumption m3/h 0,012 0,012
Total Water consumption/year m3/y 102,2 102,2
Total Water consumption/half year m3/d 51,1 51,1

Source: (ETA Amendment Workshop, Milan, 31-01-2018)

As it is evident, the quantities of water requirements during operation are not
modified.

3.5 Wastes

3.5.1 Liquid wastes

No changes regarding liquid wastes are expected, other than the requirements of the
hydrotest water described in section 3.4.2.

3.5.2 Solid wastes and aggregates

It is assumed that the quantities increase proportionally to the overall modification of
the project footprint.

The pipeline route modification is 4” (from 32" to 36") in diameter corresponding to
an increase of 12.5 %.

The Compressor Station modification was assumed equal to the increase of total
Compressor Units which is 3 (from 4 (+1 back up) to 7 (+1 back up)) being the most
important modification. This corresponds to an increase of approx. 60 %.
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During construction solid wastes may include:
e Packaging material.

This depends to a large extent on the specific supply method of the suppliers, but it is
roughly estimated that it will be 1.5 % of the equipment weight.

Table 3-6 summarizes the approved and modified quantities of packaging material.

e Welding works residuals

For the onshore pipelineg, it is estimated that there will be approximately 650 welds in
8km of the onshore pipeline, which equates to approximately 7600kg of weld
material. Assuming 10% wastage gives 760kg of waste weld material. It is assumed
that the compressor station construction shall produce a similar amount resulting in a
total weld waste of 1520kg.

Table 3-6 summarizes the approved and modified quantities of welding material.

Table 3-6 Waste material bill.

Packaging material Welding material
Project Increase Approved Updated Additional Approved | Updated | Additional
Component Factor Qnt (tn) Qnt (tn) (tn) Qnt (tn) Qnt (tn) (tn)
Onshore 125% n/a n/a n/a 0.76 0.86 0.10
Pipeline
C/S 60 % 30.00 40.88 18.00 1.52 2.43 0.91
Florovouni

Prepared by: (ASPROFQOS, 2018).

The contractor will carry off all waste material from the construction. Consequently,
the “net” amount of waste material remaining at the site is therefore essentially zero.
This is especially the case for the offshore pipeline segment construction; all welding
and waste production activities will be performed onboard and consequently, all
waste shall be managed according to the ship’s waste management plan.

e Earthworks and volumes of surplus soil or debris material.

Theoretically, the modified Greek onshore pipeline volume is approximately 5400m3
which will be the amount of excavated material. For the nearshore section of the
offshore pipeline (up to the depth contour of 25 m - approximately 530 m long),
theoretically, the modified volume is approximately 348 m3. For both cases, most of
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the excavated material will be used for backfilling purposes. Any remaining excavated
material will be spread out locally, after receiving the approval of the landowner;
otherwise it will be disposed to permitted areas as indicated by the local authorities.
These will be used for disposal of any boulders that are not allowed to be used as
backfilling material or for other purposes related to the construction of the
investigated project.

For the deepwater section (from the depth contour of 25 m and deeper) the balance
of excavation and backfill will be nil.

For the Onshore Facilities there will be no surplus soil, but 33850 m? of additional
material to be used for backfilling purposes will be required.

Figure 3-2 and Figure 3-3 illustrate the typical trench section for the onshore and near
coast segment of the pipeline. Based on these assumptions, Table 3-7 presents the
excavated material balance.

Figure 3-2 Typical trench section for onshore pipeline.
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Figure 3-3 Trench section for near coast pipeline segment.
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Table 3-7 Excavated material bill.

Project Component
O.n sh?re C'oas.tal C/S Florovouni
pipeline pipeline
Total Approved Qnt (m?) 40944.82 18291.23 254600.00
Excavated | Updated Qnt (m?) 41840.65 18291.23 452350.00
Material Additional (m?3) 895.82 0.00 197750.00
Backfilli Approved Qnt (m?3) 36692.26 16208.24 237100.00
l\/la:te:'i;Tg Updated Qnt (m?) 36458.49 16025.71 486200.00
Additional (m?) -233.76 -182.52 249100.00
Approved Qnt (m?) 4252.56 824.58 17500.00
Updated Qnt (m?3) 5382.15 1043.61 -33850.00
. Additional (m?) 1129.59 219.03 -51350,00
Material
Increase (%) 26.5 26.5 n/a*
Balance Ao
. Near by areas Near by areas cquisttion
Disposal from approved
along the route | along the route .
borrow pits

* The approved material balance was positive, meaning that disposal of aggregates would be
necessary. On the other hand, the updated material balance is negative, meaning that acquisition
of aggregates is necessary. As such, presentation of an increase figure would be misleading and
confusing. What should be noted is that no aggregates shall be disposed in the surrounding area
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Project Component

Onshore
pipeline

Coastal

L C/S Florovouni
pipeline

(or approved receptor) due to the applied modification but acquisition of backfilling material by
approved deposits shall be required.

Prepared by: (ASPROFQOS, 2018)

3.6 Air Emissions

Air emissions during construction phase are not modified compared to the description

provided with the approved EIA.

During operation, pipeline itself has no air emissions.

Air emissions that will be generated continuously during the operation of C/S

Florovouni result from the gas turbine of each Compressor Unit and are emitted

through their exhaust stack. Location of these gas turbines is presented in section

10.2.2 - C/S Florovouni General Layout — Plot Plan.

Air emissions characteristics are summarized in the Table 3-8.

Table 3-8 Air emissions characteristics.

Name of Emission Source Gas turbine
- § Description of emission source Gas Turbine power: 31 MW in ISO condition
=]
& 9| Location of emission source Next to Unit gas turbine compressor enclosure
C o«
.0 ©o] Height [m ] (consider plant
8 c 19
.= 9] zero)
8w 2,6 x3,8
Qo 9 . ’ ’
= | Srs(il (rectangular)
7008 (in phase 1);
Operation [h] 7665 (in phase 2)
(8760 max, without standstill in a year)
Gas Flow Control
g Operation mode [description] GT is operated between minimum environmental
@ load and full load.
g Turbine Exhaust Gas >31°C
o o typical value in ISO conditions for heavy industry
c temperature [°C] )
s Gas Turbine
E=
2.
g Turbine Exhaust Gas Mass Flow . . - ?’3 800
g [ke/h] typical value in ISO conditions for heavy industry
© Gas Turbine
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Turbine Exhaust Gas Density
3 0.41
[kg/m?]
NOx
Descr.
Cco

According to BREF

& < 3

K Concentration Real mg/Nm?3 NOx < 35 mg/Nm” (as NOZ_Z
S | (ref. 15% 02 dry) CO < 40 mg/Nm
'g ’ (for any GT load above minimum environmental
> load)
% Concentration Limit mg/Nm3 NOx = 35 mg/Nm?3 (as NO3)
&= (ref. 15% 02 dry) CO =40 mg/Nm?3
- —

.g Mass flow [kg/h] (Emission NOX: 9.1 kg/h (as NO2)
£ rates of the compounds NOXx, _

£ |co) CO: 10.4 kg/h

Data based on Siemens SGT700 Gas Turbine.
For phase 1, 4 of 5 GTs shall be in operation (s/n 1 to 5).
For phase 2, 7 of 8 GTs shall be in operation (additional s/n 6 to 8).

Prepared by: (ASPROFOS, 2018).

3.7 Noise Emissions

Noise emissions during construction phase are not modified compared to the
description provided with the approved EIA.

During operation, pipeline itself has no noise emissions.

Based on the applicable legislation (PD 1180/1981), noise limits at the fence line of a
facility are determined based on the dominant characteristics of the areas land use
(see Table 3-9).

Table 3-9 Allowable Noise Levels according to P.D. 1180/1981 (HGG A’ 293/1981).

Maximum

, - Allowable

Area’s Description Noise Level

(dBA)

Statutory Industrial Areas 70
Areas where industrial characteristics are dominant 65
Areas where industrial and urban characteristics are equally present 55
Areas where urban characteristics are dominant 50

Prepared by: (ASPROFOS, 2012)

In the initial EIA, the noise level at the fence line of the station was estimated at 50
dB(A), whilst based on the ongoing design, the noise level at the fence line is expected
to be 65 dB(A).
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3.8 Requirements of IED Directive

The following section provides an overview of the Project’s design compliance with
the IED and specifically with the Best Available Techniques (BAT) regarding C/S
Florovouni.

3.8.1 Compliance with BAT

The overall design philosophy regarding emission prevention is to reduce the
emissions to air, water and soil to zero or as low as reasonably achievable. The design
has the following provisions to prevent emissions to air, water and soil.

e Emission to air

The main process equipment has limited continuous emissions of natural gas or other
process fluids. The main emission of natural gas is the leakage from the dry gas seals
of the compressors. The application of dry gas seals is the best available technology to
minimize the compressor seal leakages. The leakage from dry gas seals is further
minimized by adequate monitoring and maintenance programs of the compressors.
The leakage rate is dependent on the amount of wear of the dry seals. In case the
leakage rate is too high and is detected by the continuous measurement of the seal
gas flow and pressure, the compressor is stopped automatically.

The expected leakage rate of a dry seal is around 0.7-4.2 kg/hr. It is assumed that each
compressor has two dry seals. The leakage is given as a range because it depends on
the amount of wear (and thus the age) of the seals. New seals will leak at rates near
the lower range limit. Assuming timely replacement of the seals, the actual annual
emission of CH4 in the seal gas is limited to the minimum possible.

The compressors are driven by gas turbines running on natural gas as fuel gas. The
exhaust of the gas turbines will represent the main emissions to air.

The vent stacks are used for emergency or maintenance depressurization. The vent
system and stacks are purged with nitrogen.

Maintenance on the process equipment may require depressurization and should in
these cases be carefully planned to minimize the need for depressurization. Design of
instrumentation and equipment should be such that requirement of depressurization
for maintenance is avoided as much as possible by either provisions allowing
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maintenance without depressurization or selection of reliable equipment and
instrumentation required minimum of maintenance.

Electrical power is supplied from one external power supply cable. As a back-up a gas
turbine driven generator is running on 50% load, to prevent the compressor station
shutting down when the power supply by cable fails. The emissions from the exhaust
of the gas turbine can only be avoided by providing a second independent external
electrical power supply cable or allowing a reduced availability of the compressor
station. Reduced availability of the compressor station is not considered practicable
considering the contractual requirements on availability The emergency generator will
only run during emergencies and for testing purposes. The emissions from the diesel
generator will comply with the European Emission limits.

e Emission to water

Areas with the potential of spills of chemical substances, such as diesel and
condensate, are provided with a dedicated drain collection system in which collected
liquids are routed via a water-oil separator. Then the treated liquids are discharged to
the surface receptor. Oily liquids shall be considered as chemical waste and their
management shall be performed only by licenced operators, according to legal
requirements.

Surface rain water shall be collected and discharged to the surface receptor via a sand
catcher. Sanitary waste water shall be collected and guided to a septic tank.

e Emission to soil

Emissions to soil are caused by either leaks from underground equipment and piping
or spills/leaks from above ground equipment containing chemical substances and
truck (un-)loading areas.

Underground storage tanks of diesel and condensate are double walled and provided
with leak detection. Both tanks and underground piping should be inspected regularly

Above ground equipment containing chemical substances and truck (un-)loading
areas are placed on watertight paved areas to collect possible leaks or spills.

Table 3-10 includes an overview of the applicable BAT to the Compressor Station®.

4 COMMISSION IMPLEMENTING DECISION (EU) 2017/1442 of 31 July 2017 establishing best available
techniques (BAT) conclusions, under Directive 2010/75/EU of the European Parliament and of the
Council, for large combustion plants
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Table 3-10 BAT Compliance Matrix.

Relevant BAT | Technique Limits Remarks
Process
Monitoring 3 n/a n/a Only flue gas,

since no flue gas
treatment exist

Monitoring 4 Continuous n/a Parameters to be
emissions monitored are:
monitoring e NOx
system e CO

Efficiency 40 36.5% Net mechanical Lower limit.

energy efficiency at full
load, in ISO conditions
(according to BAT 2)

Emissions 42 Dry low-NOx | 35 mg/Nm?3 (considered as (upper limits) 15%
burners (DLN) | yearly average) 02 (vol dry

Emissions 44 Dry low-NOx | 40 mg/Nm3 (considered as | (upper limits) 15%
burners (DLN) | yearly average) 02 (vol dry)

Source: (ETA Amendment Workshop, Milan, 31-01-2018)

3.8.2 Requirements for Baseline Report

According to Circular 153914/02.12.2015 (AAA: 7AQ14653M8-802) regarding baseline
report of Art. 18 of JIMD 36060/1155/E.103/13 (HGG 1450B), stages 1 -3 as defined in
the 2014/C 136/03 Guidance, must be submitted before construction starts.

Based on 2014/C 136/03,

Stage 1. During Stage 1 identification of the hazardous substances is performed
by production of a list of all hazardous substances dealt with inside the
installation boundary (either as raw materials, products, intermediaries, by-
products, emissions or wastes). Where hazardous substances are listed under
trade names the chemical constituents should also be identified. For mixtures
or compounds the relative proportion of the largest constituent chemicals
should be identified.

Stage 2. During Stage 2, the relevant hazardous substances from the list
produced in Stage 1 are identified, determining the potential pollution risk of
each hazardous substance by considering its chemical and physical properties
such as: composition, physical state (solid, liquid, and gas), solubility, toxicity,
mobility, persistence, etc. This information should be used to determine
whether or not the substance has the potential to cause pollution of soil and
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groundwater. The data, together with the rationale used to interpret it, should
be presented so it is clear in the baseline report why substances have been
excluded or included. Where a group of substances display similar
characteristics they may be considered together provided that justification for
the grouping is given. Where it is clear that the hazardous substances used,
produced or released at the installation are incapable of causing
contamination of soil and groundwater a baseline report does not need to be
produced. The identified relevant hazardous substances should be taken
forward to Stage 3 for further consideration.

Stage 3. During Stage 3 assessment of the site-specific pollution possibility is
made. Each substance brought forward from Stage 2 should be considered in
the context of the site to determine whether circumstances exist which may
result in the release of the substance in sufficient quantities to represent a
pollution risk, either as a result of a single emission or as a result of
accumulation from multiple emissions. Specific issues to be considered
include: (i) The quantity of each hazardous substance handled, produced or
emitted in relation to its environmental effects; (ii) The location of each
hazardous substance on the site e.g. where it is or will be delivered, stored,
used, moved around the site, emitted etc., in particular in view of the
characteristics of the soil and groundwater at that part of the site; (iii) the
presence and integrity of containment mechanisms, nature and condition of
site surfacing, location of drains, services or other potential conduits for
migration. The method of storage, handling and use of relevant hazardous
substances needs to be identified and whether there are any containment
mechanisms to prevent emissions occurring; e.g. bunds, hard-standing,
handling procedures.

Table 3-11 presents a preliminary list of substances to be used at the C/S Florovouni.

The table also identifies which of the substances are ‘relevant’ within the meaning of

Article 22 of the Industrial Emissions Directive: ‘Where the activity involves the use,

production or release of relevant hazardous substances and having regard to the

possibility of soil and groundwater contamination at the site of the installation, the

operator shall prepare and submit to the competent authority a baseline report before

starting operation of an installation...”.

It needs to be clarified that all liquids stored on-site will be provided with robust

primary containment appropriate for each substance. Containment of vessels

employed within the process contain dilute quantities of substances identified in the
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table below and may cause pollution to ground or ground water if released to the
environment is described in Table 5.1.7. Secondary containment will comprise either
individual bunds which will be sized to 110% of the capacity of the tank or 25% of the
total quantity (whichever is the greatest) for all potential hazardous substances. In
addition to the above measures, the whole site shall be comprised of built structures
on impermeable surface.

Table 3-11 Relevant Hazardous Substances (Source, Pathway, Receptors) relevant to Baseline Report of Art. 22,

of IED.
Substance Location Use (Raw Hazardous Properties Quantity | Pollution
materials, stored prevention
Products, on-site measures
Intermediaries,
By-products,
Emissions or
Wastes)
Diesel Qil Diesel Storage Raw materials | Flammable liquids, C. 3 H226 24 m3 double walled
Tank Aspiration hazard, C. 1 H304 tank
Diesel oil Emergency Diesel Skin corrosion/irritation, C.2, 1m3 containment
Generator H315 basin
Acute toxicity, C.4; Inhalation
H332
Carcinogenicity, C. 2 H351
Specific target organ toxicity -
repeated exposure, C. 2;
Blood.; Liver.; Thymus. H373
Chronic hazards to the aquatic
environment, C. 2 H411
Condensates Condensate Raw materials Flammable Liquid, C.1, H224 35m3 double walled
Storage Tank Aspiration Hazard, C.1, H304 tank
Carcinogenicity, C.1B, H350
Skin Irritation, C.2, H315
Specific Target Organ Toxicity -
STOT, Single Exposure SE, C.3,
H336
Hazardous to the aquatic
environment, long-term,
chronic, C.2, H411
Lubricants Backup Raw materials N/A 7m3 containment
Generator basin
Lubricants Turbocompressor 18 m3x | containment
Units 8 units basin
oil Water/Oil Waste N/A 1md containment
Separator basin
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Substance Location Use (Raw Hazardous Properties Quantity | Pollution

materials, stored prevention

Products, on-site measures

Intermediaries,

By-products,

Emissions or

Wastes)
Waste Water Washing Water Waste N/A 8 basins | containment
from GT Tank 3x3m? | basin
washing
Detergents for | GT Building Waste N/A 1 m3x8 | containment
GT washing units basin
Detergents for | Storage Area Waste N/A 22m3 containment
GT washing basin

Source: (ETA Amendment Workshop, Milan, 31-01-2018)

3.9 Alternatives Investigation

No alternatives were investigated regarding siting (given the approved through public

consultation location), technology or other technical parameters.

Regarding the zero alternative, if the requested modification is not implemented, the

overall PPP project would not be able to provide the foreseen quantities of natural gas

to Italy, given that the C/S Florovouni is part of the Offshore PPP but supports the

overall PPP project.

As such, the zero alternative could induce the necessity to develop another project,

another pipeline system that would transfer the foreseen quantities of natural gas

from various sources to the European market. This other project might not include

Greece, in its footprint, and consequently, the significant geopolitical benefits of a

project like the investigated one, would be lost.
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4 COMPLIANCE OF PROPOSED AMENDMENT TO
LEGISLATIVE REQUIREMENTS

4.1 Land Use and Building Terms Framework

No modifications to the land use, building terms framework, etc. have taken place;
more details are provided in the following sections.

4.1.1 Spatial and Town Planning

No modifications to the spatial or town planning framework have taken place between
the submission of the initial EIA, in 2012 and presently. However, at the time when
the present study was prepared, amendments were ongoing, on various stages.

Table 4-1 Modifications between Approved and Suggested Offshore PPP’s design.

Framework Title During Approved EIA Amended (Currently in
force)

Regional Spatial Planning and HGG 1451/ B/ 06-10-2003 | Amendment is ongoing —

Sustainable Development of Phase B1 was out for

Epirus Region (RSPSD) public disclosure on 2015
and is pending for
approval

City’s Spatial and Residential Data from Phase B2 Amendment is ongoing —

Organization Plan (SHOAP) of | studies were used Approval of Phase B2 is

M. of Margariti pending

General Town Plan (GTP) of M. | Data from Phase B1 Amendment is ongoing —

of Parga studies were used Phase B1 is ongoing

SHOAP of C. of Perdika Data from Phase B2 Amendment is ongoing —

studies were used Approval of Phase B2 is

pending

Prepared by: (ASPROFQOS, 2018)

It is highlighted that the Phase B1 study of the Epirus Region RSPSD (GEQPHMA A.E. &
POIKOZ A.E. & AQAOZ, 2015) states that the cancelation of the ITGI pipeline (former
description of PPP), which route included Epirus and instead TAP's qualification (which
does not cross the specific region), also canceled Epirus Region expectations for
improving its role regarding new European "energy corridor" and for satisfying its
energy requirements by using natural gas. In addition, Region’s position in the Adriatic
— lonian axis needs to be developed focusing on the sectors of tourism, energy and
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transportation and also attract investments especially on the sectors of industry,
transportation and tourism.

On the other hand, the same study also states that the location of the compressor
station could be reassessed. In addition, for the coastal zone of Preveza and Thesprotia
(including Community of Perdika) tourism is a dynamic and emerging sector. However,
it should be noted that the location of the C/S Florovouni is not modified, only its exact
footprint. The location was carefully selected through public disclosure and numerous
stakeholder engagement activities and hence, its initial approval. The requested
amendment does not modify the location only the area and the capacity which are
have no impact on the compliance to the provisions of Epirus Regional Plan.

4.1.2 Settlements

No modifications to the settlements boundaries have taken place between the
submission of the initial EIA, in 2012 and presently.

4.1.3 Protected Areas

No modifications to protected areas have taken place.

The proposed C/S Florovouni is located at the same area as the approved one. The
shortest distance to the nearest protected areas are presented in Table 4-2.

Table 4-2 Distances from protected areas.

Protected Area Distance
SPA GR2120006 — Eli Kalodikiou, Margariti, Karteri kai Limni Prontani 4.3 km
(Marshes of Kalodiki, Margariti, Karteri and Lake Prontani)

WRA of Krania - Mentzevelios 3 km

Prepared by: (ASPROFOS, 2018).
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Figure 4-1 Engagement with protected areas.
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Prepared by: (ASPROFQS, 2018).

4.1.4 Areas under Forest Legislation

So far, forest maps of the area are not available.

The project lays within the jurisdiction of two forest authorities (the same as during

2012 EIA).

e Regarding Forest Directorate of Thesprotia Regional Unit, application for forest

characterization act was filed in April 2018 but the decision was not issued till

the submission of the present study (see Annex 11.6 - Stakeholders

Engagement Documentation).

e Regarding Forest Directorate of Preveza Regional Unit, forest characterization

act was issued during the initial environmental permitting procedure (Ref. No.
10790/621/19-06-2013)

Details regarding existing land coverage are provided in section 5.7.
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4.1.5 Social Infrastructure

No changes have taken place between the approved EIA and the current report.

This is especially the case for the planned wind farms in the broader area and
especially at Florovouni Site. Details are presented in section 5.9.

4.2 Legislative Framework Modifications

Legislative framework regarding the emissions limits for all environmental parameters
is quite extensive and subject to constant modifications. Study team has tabulated the
regulations based on which the ETA was issued and the corresponding amendments
in Annex 11.8 - Legislative Framework Modifications.

4.3 Regulatory Framework Modifications

It should be noted that the most import differentiation regarding regulatory
framework is the EU Directive 96/61/EK concerning Integrated Pollution Prevention
and Control (IPPC) and its repealing by the EU Directive 2010/75/EU concerning
Industrial Emissions (IED). Based on the IED Directive, implementation of BAT is
mandatory. Table 4-3 summarizes the relevant to the investigated project EU
Directives.

Table 4-3 Relevant basic EU Directives.

Directive Title Amended Incorporation to Greek
Legislation (basic document)

2014/68/EU | Pressure Equipment - MD 74124/ATBN 1431/2016,
Directive (PED) (HGG 2278/B/22.7.2016)

2014/34/EU | Equipment for - JMD 52019/ATBN 1152/2016,
potentially explosive (HGG 1426/B/22.05.2016)
atmospheres (ATEX)

2014/30/EU | Electromagnetic - IMD 37764/873/®342/2016
Compatibility (HGG 1602/B/07.06.2016)
Directive (EMC)

2010/75/EU | on industrial - MD 36060/1155/E.103/2013,
emissions (integrated (HGG 1450/B/14.06.2013)
pollution prevention
and control) (IED)

2008/1/EC concerning integrated | Repealed by JMD 48416/2037/E.103,
pollution prevention 2010/75/EU (HGG 2516/B/07.11.2011)
and control IED
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Directive Title Amended Incorporation to Greek
Legislation (basic document)
2006/42/EK | on machinery 2009/127/EU PD 57/2010,
(HGG 97/A/25.6.2010)
2004/108/EC | on Electromagnetic Repealed by JMD 50268/5137/07
Compatibility 2014/30/EU (HGG 1853/13.09.2007)
2003/87/EK | establishing a scheme | 2004/101/EC, | JMD 54409/2632/2004,
for greenhouse gas 2008/101/EC, | (HGG 1931/B/27.12.2004)
emission allowance 2009/219/EC
trading within the 2009/29/EC
Community and 2013/1359/EU
amending Council 2014/421/EU
Directive 96/61/EC 2015/1814/EU
2001/80/EK on the limitation of 2010/75/EU IMD 29457/1511/2005,
emissions of certain (HGG 992/B/14.07.2005)
pollutants into the air
from large
combustion plants
2000/532/EK | establishing a list of 2001/118/EK L. 4042 /2012 (HGG A’ 24)
wastes pursuant to 2008/98/EK IMD 43942/4026/2016 (HGG B’
Article 1(a) of Council | 2014/955/EE | 2992)
Directive 75/442/EEC JMD 62952/5348/2016 (HGG B’
on waste and Council 4326)
Decision 94/904/EC
establishing a list of
hazardous waste
pursuant to Article
1(4) of Council
Directive 91/689/EEC
on hazardous waste
96/61/EK concerning integrated | Repealed by L. 3010/2002, (HGG A’ 91)
pollution prevention 2010/75/EU
and control

Prepared by: (ASPROFOS, 2018).

4.4 Documentation of Compliance Verification

Given that the siting of the proposed C/S is identical to the permitted one and that:

e It is considered that the construction of the pipeline will allow DEPA and/ or

other parties to introduce gas through it to neighbouring regions while project

siting is not modified nor in conflict with touristic activities.

e The closest protected area is at a distance of approximately 3 km.
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e All the necessary measures and provisions have been taken into consideration

for the design of the investigated project in order to meet emissions limits.

Based on the data provided by the engineering team the investigated project is in full

compliance with the in force legislative and regulatory framework.
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5 ENVIRONMENTAL AND SOCIAL BASELINE

5.1 Introduction

Based on relevant legislation (MD 170225/2014), the present section aims to analyze
and assess environmental and social baseline within the study area, only in relation to
the proposed amendment and the environmental parameters that may be affected.
In general, according to Art. 4 of MD 170225/2014, baseline description is focused on
the elements that may be significantly impacted by the proposed project and/ or
modification.

Study team assessed that the following parameters may be affected and should be
presented in the present section:

1. Air Quality, Noise and Landscape baselines are shortly presented in order to
provide a baseline for quantified impacts assessment. Although baseline
conditions are not expected to be modified, these are deemed the most
important factors that may be affected by the proposed amendments.

2. Natural Environment and specifically Forest Areas. Natural environment is the
same. However, limited additional areas are required for the new enlarged
parcel of C/S Florovouni.

3. Land Uses. In correlation with forest areas, land uses are presented so that
additional impacts may be assessed.

4. Planned Developments. As identified in the initial EIA, a wind farm of 32 MW
was planned in the area. Status of the specific development and potential
planning of additional ones are important factors for noise modelling.

Climatic conditions, which are also important for the Air Dispersion and Noise
Propagation Models are not repeated, given that no modifications are expected from
the 2012 approved EIA.

As study area a 2 km buffer zone around the mainly modified project component was
selected, i.e. C/S Florovouni. Modifications to the pipeline route were deemed
insignificant, since no modifications of the project footprint were induced and on top
of that the baseline conditions along the route were not modified.

However, it should be stressed out that environmental parameters were investigated
only in correlation to the proposed amendments and specifically for the modified
footprint. Some parameters should be investigated in a broader area of potential
impact, e.g. Air, whilst others in a smaller one, immediately affected by the
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modifications. The 2 km buffer zone, which includes all the surrounding area was
studied in the 2012 EIA.

Figure 5-1 Indicative Study Area.
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Prepared by: (ASPROFQOS, 2018).

5.2 Air Quality

A special survey was performed in order to record the baseline of air quality in the
area of C/S Florovouni. The full report is presented in Annex 11.1 - Air Quality Baseline
Report. Here below, a summary is presented.

Air quality survey was carried out during December 2017- January 2018 to investigate
the ambient air quality conditions in the area of Florovouni. The locations of the
measurements were mainly within a circle of 10 km centered at the compression
station. The total number of sampling points were 11 and are shown in Figure 5-2. The
sampling was conducted with the use of passive diffusion tubes and lasted for 24 days
for Florovouni campaign (12/12/2017 - 03/01/2018). The methodology of passive
sampling was selected in order to measure the average pollutants background levels
and the long-term comparability of the results.
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Figure 5-2 Ambient Air Sampling Locations in Proximity of Florovouni.
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Prepared by: (NCSR “DEMOKRITOS”, 2018)

Table 5-1 summarizes the results from the field campaign.

Table 5-1 Field survey (measured) total daily NOx and CO concentrations at locations within a radius of 10 km
around FCS.

Site NOx co Limit value
concentration | concentrations (Dir 2008/50/EC and
(ng/m3) (mg/m?3) JMD14122/549/E.103/2011)
MAZARAKIA 6.2 0.009 CO 10000 pg/m?3 (8 hours
KARTERI g5 0012 max average value - Margin
of tolerance 60%)
POLYNERI 3.9 0.008
PERDIKA 121 0.010 NO; 200 pg/m?, not to be
SIVOTA 53 0.008 exceeded more than 18 times
a calendar year (1 hour
KARAVOSTASI 8.3 0.008 averaging period - Margin of
AGIA 7.1 0.006 tolerance 50% on 19 July
ANTHOUSA 8.6 0.007 1999, decreasing on 1 January
2001 and every 12 months
PARGA 13.0 0.010 thereafter by equal
ELEUTHERI 6.7 0.011 percentages to reach 0% by 1
MARGARITI 8.4 0.009 January 2010

Adopted by: (ASPROFOS, 2018). Data from: (NCSR “DEMOKRITOS”, 2018)

In the Florovouni area, the average values (during the sampling period) were 8.00
ug/m?3 for NOx while for SO2 and CO all values were below the detection limit which
is 0.6 pg/m?3 and 0.2 mg/m?3 respectively. According to Directive 2008/50/EC CO, SO2
and NOx limits were not exceeded.
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Levels of all measured pollutants are significant low at the proposed area, likely to be
resulting from the lack of strong sources of pollution (intense vehicle circulation,
anthropogenic activities, industries etc.) in the local areas. The air quality in the area
is considered to be good.

5.3 Noise

A special survey was performed in order to record noise baseline in the area of C/S
Florovouni.

The full report is presented in Annex 11.3 - Noise Baseline Report and Propagation
Model. Here below, a summary is presented.

Acoustic measurements were conducted from Monday 29.01.2018 till Wednesday,
31.01.2018 to investigate the existing ambient noise> at the settlements around the
C/S Florovouni. Particularly, the locations of the measurements were the center of
each settlement and the center of C/S Florovouni as well (Table 5-2).

Table 5-2 Noise Measurements Table.

Position Start End GGRS87 X GGRS87Y

N_01 Karavostasi 29/1/18 08:42 30/1/18 08:43 179980,58 4360490,87
N_02 Agia 29/1/18 09:15 30/1/18 09:16 185913,26 4357625,69
N_03 Perdika 30/1/18 10:22 31/1/18 11:54 188291,59 4365418,86
N_04 Karteri 30/1/18 11:37 31/1/18 12:51 181210,50 4363982,09
N_05 Site 29/1/18 11:00 31/1/18 13:00 185 433,54 4362983,39

Adopted by: (ASPROFOS, 2018). Data from: (Acoustics Consultancy Company, 2018)

For the evaluation of the acoustic environment the noise measurements are
performed in accordance with the ISO 1996-1:2003. In each case calibration was
performed on the spot, before starting the measurements.

The equipment used corresponds to the technical specifications contained in the
Publications 61672-1:2003 of the International Electro Technical Committee (I.E.C.
Publications 61672-1:2002) as well as the EAOT EN 61672.01.

Common indices that used for environmental noise impact assessment are:

1. Leq: The energetic average level of the noise during a measurement

5 Ambient noise is the total result of all airborne sounds that are produced from multiple sources, near
or far in a given environment, and none of the source is of any interest. ELOT 263.1 (1.209)
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2. Lday: A-weighted long-term mean sound level, calculated for the total ‘day’
time periods (07:00 — 19:00) of the year

3. Levening: A-weighted long-term mean sound level, calculated for the total
‘evening’ time periods (19:00 — 23:00) of the year

4. Lnight: A-weighted long-term mean sound level, calculated for the total ‘night’
time periods (23:00 — 07:00) of the year

5. LDEN: 24hr noise index which is defined from the above indices as:
Lday Levening+5 Lnight+10
LDEN =10 logyo | 1/54 (12 Xx10710 +4x10° 10  +8x10 10 )

A summary table of the measurement results appear on the table below (Table 5-3).
Details of the measurements are provided at Annex 11.3 - Noise Baseline Report and
Propagation Model.

Table 5-3 Measurement Results.

Position Lday Levening | Lnight LDEN Leq L95

N_01 Karavostasi 52,2 44,1 44,0 51,8 49,8 39,3
N_02 Agia 57.9 56,9 46,7 57,9 56,1 31,3
N_03 Perdika 59,2 56,9 49,5 59,2 57,2 26,6
N_04 Karteri 51,8 48,8 45,2 53,0 50,0 29,6
N_O5 Site 29,1 27,9 30,2 36,1 29,3 21,4

Adopted by: (ASPROFOS, 2018). Data from: (Acoustics Consultancy Company, 2018)

Summarizing, in all settlements the sound level meters were placed close to the center
of each settlement and thus exposed to the road traffic noise of the main road of each
settlement, which was the major noise source in all cases. Houses further away from
the main road would be exposed up to 10 dB less noise. The L95 index is a
representative value for the noise level at all houses in the settlement when there is
no traffic circulation.

The evaluation of the results is based on the Presidential Decree P.D. 1180 (G.P.
293/A/6-10-81) “Regulation of issues relative to the foundation and operation of
industries, all kinds of mechanical facilities and storage areas for to environmental
protection”.

The Presidential Decree P.D. 1180, defines the allowed noise limits that are emitted
to the environment during the operation of the facilities, measured over the border
of the estate in which the facility operates.
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Regarding legislated industry areas, the maximum noise limit is up to 70dB(A). In areas
where a number of industries are located, the maximum noise level is up to 65dB(A).
In areas where industries and residencies are equally shared, maximum noise level is
up to 55dB(A). In areas where residencies prevail, maximum noise level is up to
50dB(A). In the area of the project the limit is considered 65 dB(A).

The conclusions of the Baseline Noise Study are:

e The ambient noise in the centers of the settlements near the proposed site for
the construction of the ‘Florovouni’ Compression Station is in the LDEN = 50 —
60 dB(A) zone. The main noise source is the traffic noise from vehicles crossing
the main road of each village. During nighttime the noise levels are in the
Lnight = 45 — 50 dB(A) zone.

e The noise currently at the proposed site location, is roughly constant, day and
night, around 30 dB(A).

5.4 Soil

A special survey was performed in order to record soil baseline in the area of C/S
Florovouni in order to obtain a representative overview of the type and extent of
contamination that might be present at the site.

The full report is presented in Annex 11.4 - Soil Baseline Report. Here below, a
summary is presented.

Soil baseline survey started and completed in 14/12/2017. The Environmental site
investigation included the performance of surface soil sampling in selected
locations illustrated in Figure 5-3. Totally seven (7) surface soil samples were collected
within the investigated area. The soil sampling was performed by means of hand auger
equipment and reached the maximum depth of 30cm below ground surface.
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Figure 5-3 Location of surface soil sampling points.

Florovouni plot

Google Earth @ Surface soil sampling point

Prepared by: (INTERGEO Ltd., 2018).

Soil baseline survey included the following stages:

1. Site investigation field works: Performance of seven (7) surface soil sampling
points.

2. Performance of chemical analyses for Residue at 105° C, Fraction sieved
2mm dry basis at 105° C, Heavy Metals (Sb, As, Be, Cd, Co, Cr, CrlV, Hg, Ni, Pb,
Cu, Se, Sn, Tl, V, Zn), TPH index, PCBs and PAHs (totally 7 surface soil samples).

3. Evaluation and interpretation of results
4. Report completion.

Till today, there is no active legislation in terms of set values for soil and/or
groundwater contamination in Greece. Currently, aninternational acceptable quality
standard for soil (and groundwater) is used by stakeholders when necessary. The most
common one is the New Dutch list. According to the New Dutch List, which is valid
in many European countries, two different values are given for the concentration of
each pollutant: (i) Optimum value which determines the average concentration in the
soil and water, and (ii) Action value which determines the concentration above
which decontamination measures are mandatory.

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly




POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
u FRONT END ENGINEERING & DESIGN AND O As rofo_s
. \—4 PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 64 OF 159

Table 5-4 summarizes the results of the heavy metals analysis. Regarding TPHs, PAHs,

and PCBs no sample was detected above detection limit.

Table 5-4 Range of the recorded concentrations of heavy metals in the examined surface soil samples.

Number of
NDL Values Samples Mea_sured samples
(mg/kg) Con(c:‘nt/rlj\tlons exceeding values
e/ke) of NDL
Heavy Number . . . . . . .
Metal Symbol of Optimum | Action | Minimum | Maximum | Optimum | Action
samples
Arsenic (As) 7 29 55 6.8 12 -- --
Cadmium (Cd) 7 0.8 12 1 3.5 7 -
Chromium (Cr) 7 100 380 47 89 -- --
Copper (Cu) 7 36 190 23 56 6 --
Mercury (Hg) 7 0.3 10 n.d. 0.08 -- --
Nickel (Ni) 7 35 210 40 83 7 -
Lead (Pb) 7 85 530 18 36 -- --
Zink (zn) 7 140 720 69.2 189 5 -
Beryllium (Be) 7 1.1 30 2 3 7 --
Selenium (Se) 7 100 n.d. n.d. -- --
Vanadium (V) 7 42 250 51 125 --
Cobalt (Co) 7 20 240 12 25 -
Thallium (TN 7 1 15 0.7 1.3 --
Antimony (Sb) 7 3 15 n.d. n.d. -- --
Tin (Sn) 7 900 1 3 - -
Based on: (INTERGEO Ltd., 2018)
The conclusions of the environmental assessment are:
e The soil was found in satisfactory condition regarding the petroleum
hydrocarbons. The TPH (Total Petroleum Hydrocarbons) and PAHs

concentration in all the examined surface soil samples remained below the
detection limit (1mg/kg for TPH and 0,05mg/kg for PAH).

All PCBs concentrations remained below the detection limit (0,01mg/kg).

Not any significant heavy metals concentration was recorded in the examined
surface soil samples in comparison to the New Dutch List optimum and action
value limits. The concentration of Nickel (Ni), Cadmium (Cd), Beryllium (Be) and
Vanadium (V) in all of the examined surface soil samples was higher than the
optimum value but lower enough than the action value of the New Dutch List.
Furthermore, the concentrations of Zink (Zn), Copper (Cu). Cobalt (Co) and
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Thallium (TI) in the majority of the examined surface soil samples was higher
than the optimum value but lower enough than the action value of the New
Dutch List. Their presence is attributed to the lithology of the local geological
formations and not due to any anthropogenic influence. All the rest heavy
metals concentrations remained below action and optimum value limit of
the New Dutch List.

According to the overall evaluation of the investigation results, not any significant
inorganic and organic contamination was detected in the surface soil of the
investigated plot area. Moreover, no contamination inflow was recorded at the site
from activities irrelevant to the plot area.

5.5 Groundwater

A special survey was performed in order to record groundwater baseline in the area
of C/S Florovouni. The full report is presented in Annex 11.5 - Groundwater Baseline
Report. Here below, a summary is presented.

Groundwater baseline survey was performed in 25/01/2018. Groundwater sampling
was performed by an existing private well located adjacent and downstream from the
investigated site, north-west at a distance of about 2.000m. The specific existing
private well belongs to the Hydrogeological system of Parga (GR 0500170). The plot
where the future Natural Gas compression Terminal will be constructed belongs also
to the Hydrogeological system of Parga (GR 0500170). Thus, in spite the 2.000m
distance between the existing private well and the plot, the performed groundwater
sampling can be characterized acceptable, as both the existing private well and the
plot belongs to the same Hydrogeological system. The hydrogeological system is
categorized according to the approved Epirus Water Management Plan (YAO5). The
location of the private well is shown in Figure 5-4.

The obtained groundwater sample was sent for further chemical analyses as shown
below:

e Anions: Cl, PO4, Nitrate, Sulfate,

e Metals: Al, As, Be, Cd, Co, Cr, CrlV, Cu, F, Fe, Li, Mn, Mo, Ni, Pb, Se, V, Tl, Zn, Sb,
B, Hg,

e Total oil, TPH and animal and vegetable oil and fat,

e PAHs: Total PAH,

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE €A encineERING
00 SECTION

’\ ’ FRONT END ENGINEERING & DESIGN AND O ASpI’OfO_S

engineering

. PERMITTING
I G I POSEl do Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 66 OF 159

e Total coliforms,

e BOD5,

e Total COD,
e TDS,

e TOC

Quality standards are provided in Annex 11.5 - Groundwater Baseline Report.

Figure 5-4 Satellite view existing private groundwater well (GW1) at Florovouni-Thesprotia, Greece.

Prepared by: (INTERGEO Ltd., 2018)

The measured physicochemical parameters are shown in Table 5-5.

Table 5-5: On site measurements in existing private groundwater well in Florovouni- Thesprotia, Greece (on
25/01/2018).

Monitoring | Depth of Conductivity | Temperature | pH Organoleptical
well the wellin | in puS/cm in °C observation

m
GW1 90 864 18,0 7,30 No smell

Prepared by: (INTERGEO Ltd., 2018)
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The EC value in the examined private groundwater well was measured from 864uS/cm
indicating normal condition (decreased salinity). Temperature was found in normal
range expected at the specific time period. The pH value that was determined for the
obtained groundwater sample was within the normal range. According to organoleptic
observation, no smell of any petroleum product was recorded in the obtained

groundwater sample.

According to the chemical analyses results groundwater was found in satisfactory

condition. Almost all examined parameters remained in very low values and in some
cases in not detectable level according to MD Y2/2600.

5.6 Landscape and Visual Amenity

Landscape characteristics have not been modified between the initial EIA and the

current situation.

The major landscape feature in the modifications area is the one of hilly mosaic of

shrublands and olive groves. There are no buildings or other manmade structures of

significance or geological formations of importance.
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Figure 5-5 Landscape characteristics (East Station's Corner).

e Picture’s Location

Google Y e T [T

Station’s Area Landscape from the East Corner

Station’s Footprint is Indicative.

Prepred b: (ASPROFOS, 2018). Pictures used for mosaic (date_number): 20170919_160343 & 20170919_160350.
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Figure 5-6 Landscape characteristics (North East Station's Corner).

e Picture’s Location

Station’s Area Landscape from the North East Corner

Station’s Footprint is Indicative.

Prepared by: (ASPROFOS, 2018). Pictures used for mosaic (date_number): 20170919 _155217 & 20170919_155222.
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5.7 Natural Environment

Natural environment baseline has not been modified between the initial EIA and the
current situation.

Table 5-6 and Figure 5-7 illustrate vegetation’s dominant type upon which the
proposed land parcel shall be located.

Table 5-6 Dominant vegetation type Comparison Matrix between Approved and Proposed C/S Florovouni
Footprint.

ETA Status
Approved Proposed Modification
Vegetation Type m? % m? %
Grasslands 76316.75 86.80 87390.34 89.60
Shrublands 11605.15 13.20 10140.94 10.40

Prepared by: (ASPROFQS, 2018).

Figure 5-7 Dominant vegetation type of Proposed C/S Florovouni.

Legend/ YTopvnua

ICompressors/ ZUPTTIEOTEG
ed Boundary/ E £vo O
| R a0, e O

| Shrubland/ @apvidng
Grassland/ XoptoAiBadikr
Source. Esn! DigitalGlobeXGeoky el Earthstar, Geographicst CNES/Arbus DSYUSDAYUSGSYAeroGRIDYGN ¥and the GIS U'ser,Community,

160 Meters
Il

Source: (ASPROFOS, 2018).
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5.8 Land Uses

Based on the available land cover data of the area (European Environment Agency
(EEA), 2012), the proposed modified footprint of the C/S Florovouni is sited on the
same land cover types as the approved component. It is obvious that the total area
covered in absolute numbers is modified, however the percentage is more or less the
same. The percentage of the overall sclerophyllous vegetation is slightly decreased,
whilst the percentage of natural grasslands increased. Table 5-7 and Figure 5-8 (and
Figure 5-7) are relevant.

Table 5-7 Land Cover Comparison Matrix between Approved and Proposed C/S Florovouni Footprint.

ETA Status
Approved Proposed Modification
CLC Code | Description m? % m? %
321 Natural grasslands 85354.65 97.08 95008.89 97.41
323 Sclerophyllous vegetation 2567.25 2.92 2522.39 2.59

Prepared by: (ASPROFQS, 2018).

Figure 5-8 Land Cover in the Study Area.
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Source: (ASPROFOS, 2018).
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It should be highlighted, that the proposed siting is located in area 2A and 2b , Areas
outside town plan“ of Margariti’'s SHOAP where similar activities are allowed (see
Annex 11.6 - Stakeholders Engagement Documentation, Municipality of Igoumenitsa/
Directorate of Technical Services.

5.9 Planned Developments

As identified in the initial EIA, a wind farm of 32 MW is planned in the area. Based on
the most updated data acquired by the Regulatory Authority for Energy®, the same
wind farm permit status has not been modified. This is the case for all proposed wind
farms in the broader area (see Figure 5-9 and Table 5-8).

Figure 5-9 Proposed Developments in the area.

Compressors/ZuuTrieoTég
v Approved Boundary/
1 Eykekpipévo Opio
(ETA/APMO 145493 - 21.01.2015)
. Proposed Modification/
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Proposed RES Developments/
Mporeivoueva Epya ANE

Wind Turbines/ AvepoyewnTpieg
I:} Wind Farm/ AloAiké Mépxa
-

o

A, 15, 15, soabion, i tha 519 sasr

Prepared by: (ASPROFOS, 2018). Data retrieved by www.rae.gr/geo on 13.10.2017.

Table 5-8 Planned RES Developments in the broader area.

I WIND TURBINES CHARACTERISTICS

6 Data retrieved by RAE’s Official Geoportal (http://www.rae.gr/geo/) on 13.10.2017. Data were
verified also through telephone communication on the same date.
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Code | Type Owner Permitting ETA Power Area (m?) No | Type Power PYLON
Status Status (Mw) (Mw) HEIGH
T(m)
r-03850 | W/F SPIDER ENEPTEIAKH Production YES 12.6 | 1073093.227 7 | vio0 1.8 80
A.E. Permit
r-03854 | W/F SPIDER ENEPTEIAKH AE | Production NO 16.8 314147.5 7 | N117 2.4 91
Permit
r-04556 | W/F EDF EN HELLAS A.E. & Production NO 40 | 6662627.999 8*2 MW V90 2/3 80
SIA -MPEBEZA 1 E.E Permit &
8*3 MW
r-04571 | W/F EDF EN HELLAS AE. & Production NO 32 | 8759707.095 16 V90 2 80
SIA -MPEBEZA 1 E.E Permit
r-05218 | W/F EDF EN GREECE A.E. & Under Evaluation NO 30 6951552.18 15 V90 2 80
SIA - NPEBEZA 1 E.E.

WF: Wind Farm

Prepared by: (ASPROFOS, 2018). Data retrieved by www.rae.gr/geo on 13.10.2017.

Other proposed developments of Renewable Energy Sources have been investigated
in the broader area in the past but have been rejected (or discarded) for various
reasons.

It is repeated that the wind farm at Florovouni site, is of 32MW, owned by EDF EN
GREECE S.A. & Co—PREVEZA 1 LTD, and has received the 1001/2011 positive response
(Production Permit). Operation permit is yet to be received.

The area of the wind farm overlaps, partially, with the C/S Florovouni.

The overlapping of the wind farm parcel and the C/S Florovouni site has been
addressed through a contact 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 (Figure 5-10).
The overlapping section does not include any wind turbines.

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.
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Compressors/ZuuTrieoTég
v Approved Boundary/
L'___J EyKekpipévo Opio
(ETA/APMO 145493 - 21.01.2015)
~: Proposed Modification/
* Mpotevépevn Tpotromoinon

B Proposed RES Developments/
Mporeivoueva Epya ANE
A Wind Turbines/ Avepoyewnpieg
[ ] Wind Farm/ Atokia Mépka

Prepared by: (ASPROFOS, 2018). Data retrieved by www.rae.gr/geo on 13.10.2017.

At this point, there is another significant development that should be noted, that was
developed after the approval of the project: the tendering for exploration for and
exploitation of hydrocarbons. The onshore section of the project lays within the “Arta-
Preveza” block, at its western area. In addition, the offshore section crosses two
concession areas: Block Sea 2 and lonian Sea. A meeting was held with Hellenic
Hydrocarbon Resources Management S.A. (competent management body for
hydrocarbons exploration and exploitation) on 18/12/2017. During the construction
and operation of the investigated project there should be close cooperation with the
Operators of these concession so that any works that may induce any disturbance or
may be prohibitive for one of the two projects, such as seismic surveys, are planned
and performed in such a way that they do not affect the integrity and proper operation
of each other. In any case, it was considered positive that a natural gas pipeline passes
from the concession plot and that there might be technical provisions for allowing the
natural gas reserves of the area to be channelled through the investigated project, if
commercially exploitable reserves are discovered.
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6 RESULTS OF ENVIRONMENTAL AND SOCIAL

MONITORING AND INSPECTIONS

Offshore PPP has not been constructed yet. Upon issuance of the ETA no further
actions were taken. Consequently, no environmental or social monitoring or

inspection results exist.

In all, the present chapter is not applicable and is presented only for completeness

purposes.
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7 IMPACTS ASSESSMENT AND MITIGATION MEASURES

7.1 Methodology

According to MD 170225/2014, only potentially important environmental impacts
that may be imposed by the suggested modification are assessed. Assessment is
performed so as to examine whether that due to the modifications:

i) there is a substantial modification to the environmental impacts induced
by the proposed modifications in comparison to the original project, or.

i) there is no significant change to the environmental impacts induced by the
proposed modifications in comparison to the original project.

Assessment and evaluation is limited to the direct and indirect significant impacts of
the proposed modification of the project and their degree of differentiation to those
assessed and evaluated for the originally environmentally licensed project or activity.
It also examines whether there is a likelihood of significant cumulative or synergistic
action between the new impacts of the modification and those of the originally
environmentally licensed project as well as of other projects or activities that may
have taken place in the region in the meantime.

7.2 Screening

Initially, study team performed a screening process to identify which environmental
parameters may induce significant impacts from the proposed modifications of the
original project design.

This was verified in a meeting with the competent authority.
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Table 7-1 Screening matrix for significant change to environmental impacts induced by the proposed modification in comparison to the original project.

Environmental | Discussion Is there significant Is further impacts
Parameter change to the assessment
environmental impact | necessary?
induced by the
proposed modification
in comparison to the
original project?
Soil and In comparison to 2012 EIA, no modifications to the relevant baseline have taken No No
Subsurface place nor to the mechanisms inducing impacts. The area is somewhat bigger but no
new soil types are affected.
Water In comparison to 2012 EIA, no modifications to the relevant baseline have taken No No
Resourses place nor to the mechanisms inducing impacts. the same applies for the offshore
section; although the quantity of hydrotest water is increased, the same procedure
shall be followed inducing the same impacts to the marine environment as the
approved project.
Air Quality In comparison to 2012 EIA, the final capacity is increased significantly. Emissions Maybe Yes
register is important based on the updated legislation (IED Directive). The broader
area is pristine, lacking significant sources of air pollution and any new development
could have impacts. The impact may be similar but cumulative effects (to the ones
assessed dugin the initial permitting procedure) are expected.
Acoustic In comparison to 2012 EIA, the final capacity is increased significantly, and the noise | Maybe Yes
Environment emitting equipment respectively. The broader area is pristine, lacking significant
sources of noise and any new development could have impacts. The impact may be
similar but cumulative effects (to the ones assessed dugin the initial permitting
procedure) are expected.
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Environmental | Discussion Is there significant Is further impacts
Parameter change to the assessment
environmental impact | necessary?
induced by the
proposed modification
in comparison to the
original project?
Natural In comparison to 2012 EIA, no modifications to the relevant baseline has taken No No. However, impacts
Environment place nor to the mechanisms inducing impacts. The area is somewhat bigger but no are quantified in order
new vegetation types are affected. In order that the ETA can act as permit for to assist procedures
intervention into areas under forest legislation, Forest Characterization Act is a regarding forest areas
prerequisite. As such, Forest Areas would rather be investigated during ETA intervention permit.
Amendment Application File.
Demographics | In comparison to 2012 EIA, no modifications (new census data) to the relevant No No
baseline have taken place nor to the mechanisms inducing impacts. Modifications to
the overall magnitude of the project are not enough to differentiate impacts to
demography in comparison to the original project.
Local Economy | In comparison to 2012 EIA, no modifications (new census data) to the relevant No No
(including baseline have taken place nor to the mechanisms inducing impacts. Modifications to
Planned the overall magnitude of the project are not enough to differentiate impacts to local
Developments) | economy in comparison to the original project. Engagement with the planned
windfarm is not modified. No engagement with ,Arta-Preveza” Hydrocarbons block
is assessed. The project has been licensed before relevant permitting and any
activities regarding the block should take into consideration Offshore PPP.
Land Uses In comparison to 2012 EIA, no modifications to the relevant baseline have taken No. No. However, impacts
place nor to the mechanisms inducing impacts. The area that shall be occupied by are quantified in order
the station is somewhat bigger but no new land uses types are affected. However, to provide an overview
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Environmental | Discussion Is there significant Is further impacts
Parameter change to the assessment
environmental impact | necessary?
induced by the
proposed modification
in comparison to the
original project?
assuming that land uses provide an overview of the existing social environment and of potential impacts to
potential for future development, it was deemed useful to investigate in more detail social environment.
the likelihood of inducing additional, cumulative impacts in comparison to the
original project.
Infrastructure | In comparison to 2012 EIA, no modifications to the relevant baseline have taken No No
place nor to the mechanisms inducing impacts. The required power supply is
somewhat bigger but this does not induce modifications to the power supply
provision design. The Station will be connected to Medium voltage lines
Landscape and | In comparison to 2012 EIA, no modifications to the relevant baseline have taken Maybe Yes
Visual Amenity | place nor to the design (mainly height) of the buildings. However, more compressor
trains are introduced, modifying the mechanisms inducing impacts. The impact may
be similar but cumulative effects (to the ones assessed dugin the initial permitting
procedure) could be expected.
Cultural In comparison to 2012 EIA, no modifications to the relevant baseline have taken No No.
Heritage place nor to the mechanisms inducing impacts. The area is somewhat bigger but

field surveys during the 2012 EIA did not reveal high archaeological potential in the
C/S Florovouni site. Official correspondence with the competent authority for the
proposed modification validates this (see Annex 11.6 - Stakeholders Engagement
Documentation/Minister of Culture and Sports/ Ephorate of Antiquities of
Thesprotia).
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7.3 Air Quality

Impacts on air quality during construction are considered identical to the ones already
assessed during the initial EIA of the project. However, given the modification of the
total (phase 2) capacity of C/S Florovouni, it was deemed appropriate to assess
impacts from the facility during operation. In order to do that, an air dispersion model
was run by NCSR DEMOKRITOS.

The Air Resources Laboratory’s HYbrid Single-Particle Lagrangian Integrated Trajectory
(HYSPLIT) model was used. As a result of a joint effort between NOAA and Australia's
Bureau of Meteorology, the model has been used for several applications
(https://ready.arl.noaa.gov/HYSPLIT.php ).

The following sections presents a summary of the full report that can be found in
Annex 11.2 - Air Dispersion Model.

7.3.1 Model Set up

To investigate the impact of the dispersion of Nitrogen Oxides (NOx) and Carbon
Monoxide (CO) on the atmospheric quality from the future installation of the
Florovouni Compression Station (FCS), the Air Quality Survey based in an appropriate
methodology (D. Vlachogiannis, 9-12 May 2016) and 3-dimensional computer
modelling tools of the Environmental Research Laboratory of the NCSR “Demokritos”.
The basic computational steps followed are listed below:

1. Processing of the available data, preparation of the input files for the
dispersion model regarding the topography (ARC.GIS) and the meteorology of
the area.

2. Meteorological computational calculations to obtain the characteristic
weather types of the area of interest and the respective 3-Dimensional
meteorological fields (WRF model).

3. Modelling calculations of the atmospheric dispersion of the emissions of NOx
and CO from the gas compression station (HYSPLIT model). The background air
guality concentrations of the area available from measurements were included
in the study.

4. Analysis and evaluation of the model results on the near surface distribution
of the NOx and CO concentrations.
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5. Comparison of the calculated concentrations NOx and CO with the current EU
Directives of air quality standards. Emphasis was placed on the investigation

of the concentration values of the air pollutants over the nearby populated

settlements.

The necessary input data, for the specific study, include the topography and
meteorological fields of the area of interest. SIEMENS SGT 700 Gas Turbines
characteristics were used as technical data input’.

The Characteristic Weather Types (CWT) were obtained by applying the methodology
of (A. Sfetsos, D. Vlachogiannis; , N. Gounaris & A. K. Stubos, 2005). The results showed
that the area of study is characterised by eleven (11) in total weather types (Table
7-2). Details regarding weather types are presented in Annex 11.2 - Air Dispersion
Model and are summarized in the following table.

Table 7-2 Characteristic weather types (CWT) and percentage of their frequency of occurrence within a year in
the area of Florovouni (region of Thesprotia).

Characteristic weather type (CWT)

No

Description

Annual
Frequency
(%)

During this typical winter weather day, high pressures prevail over the
western region of Greece, resulting to low surface wind speeds from
variable directions and high for this time period surface temperatures
at noon, up to 17-18 ° Celsius. Night temperatures of less than 9°C
occur in the area. This weather type favors high relative humidity and
stable conditions in the lower atmospheric levels.

7.8

The combination of relatively high pressures prevailing over southern
Greece and relatively low over north Italy causes weak-moderate
southerly winds over western Greece and especially Thesprotia region.
The temperature is up to 19 °C during midday. Light rain affects this
area from the afternoon.

8.9

High pressures prevailing over the Balkan Peninsula are combined with
low pressures over Cyprus resulting to low wind speeds in the area of
Thesprotia. Land and sea breezes are prevailing in coastal areas at night
and noon, respectively. High surface temperatures occur (up to 35 °C)
during this usual summer day.

17.6

High pressures over central Europe and low pressures over eastern
Mediterranean cause low to medium intensity wind speeds over
Thesprotia and moderate north-westerly winds over the lonian Sea.
The surface temperature reaches 12-14 °C in the afternoon, while in
the morning it falls down to 4-6 °C.

7.6

7 Given that the exact gas turbine to be installed is yet to be defined, the model used the two
alternatives available so far. The present section presents the worst case scenario, whilst the full report
(see Annex 11.2 - Air Dispersion Model) includes both scenarios.
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Characteristic weather type (CWT)

No

Description

Annual
Frequency
(%)

A low pressure barometric system passes over the Aegean Sea area and
moderate northerly winds affect the area of Thesprotia. The surface
temperature of less than 7°C at night reaches 13-14 °C around noon.
Precipitation amounts are recorded during the first hours, improving to
drizzle or no rain conditions later in the day.

5.8

An upper air trough of cold air masses and relatively low surface
pressures cause moderate and gradually strong rain in the area of
Thesprotia during this typical weather day. Low wind speeds are
prevailing. Maximum temperature is around 15°C at noon.

12.1

Low pressures over the lonian Sea cause southerly winds strengthening
at noon with temporal rain and weather improvement later. High
surface temperatures around 22°C occur because of the warm air
masses moving from south.

6.9

Mid-day atmospheric instability causes temporal rain around noon.
Weak pressure gradient results to light sea breeze at noon and weak
northerly winds later. Temperature varies around the normal seasonal
levels for this area of 25°C.

3.7

High pressures prevailing over the Balkan Peninsula are combined with
low pressures over the eastern Mediterranean Sea resulting to low up
to moderate east-north-easterly wind speeds in the area of Thesprotia.
Low temperatures occur at night around 10°C and relatively high
temperatures at 2m, for this period, during the day reach up to 19°C.

11.7

10

The weak pressure gradient during the day results to variable winds
with moderate sea breeze at noon over Thesprotia region. Temporary
rainfall occurs during midday hours as a result of thermal atmospheric
instability. The temperature is at normal levels for this period rising up
to 25 °Celsius around noon.

9.8

11

An upper air trough results to moderate rainfall at times during the day.

Northerly winds turning to variable (directions) and finally to north-
easterlies, with moderate wind speeds affecting the area. The surface
temperature reaches 26-27 ° C around noon, falling down to 12-14 °C
at night.

8.1

Adopted by: (ASPROFOS, 2018). Data from: (NCSR “DEMOKRITOS”, 2018)

Two set-ups of model simulations were performed for the case of SIEMENS SGT 700

Gas Turbines (shows that the SIEMENS gas turbines produce higher emissions). The

first one included only the emissions of NOx and CO from the FCS. In the second set-

up, the model simulated the total effect of the background values and those from the

FCS on NOx concentration fields during the winter CWTs (cumulative impact

assessment).
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7.3.2 Model Results

The concentrations of NOx were calculated on an hourly and annual basis to compare
the modelled calculated results with the respective air quality limits as set by the
legislation in force (MD 14122/549/E.103/2011 “Measures to improve air quality in
compliance with the provisions of Directive 2008/50/EC "on the air quality and cleaner
air for Europe" the European Parliament and Council of the European Union of 21 May
2008”). According to the current directive, the air quality limit for NO2 for averaging
period of 1 hour is set at 200 ug/m3 not to be exceeded more than 18 times a calendar.
On an annual average basis, the respective limit is 40 pg/m3. The CO values were
calculated as maximum daily 8 hour running mean concentrations for comparison with
the respective air quality limit of 10 mg/m? (Directive 2008/50/EC).

The modelling approach was performed without the inclusion of the photochemical
reactions which could reduce the concentrations of NOx and CO in the atmosphere
for the reason of obtaining the maximum possible values in the domain. Moreover,
detailed data on the compounds from high resolution inventories would be needed
for a photochemical model, which were not available.

Table 7-3 summarizes the maximum hourly average and annual NOx concentrations
as well as the CO maximum 8-hour running mean values from the FCS calculated by
the dispersion model over the residential areas of the domain.

Table 7-4 summarizes the maximum hourly average NOx concentrations found in the
CWT of winter, over the residential areas from the FCS as well as those calculated as
total contribution to the field from the FCS and the background concentrations

(cumulative impact).
It can be observed that:

e the maximum hourly average values of NOx concentrations from the FCS are
not found to exceed the limit of 200 pg/m? during any characteristic weather

type

e annual concentration values in NOx from the FCS do not exceed the respective
air quality limit of 40 ug/m?3

e no exceedances of the NO2 and CO respective air quality limits occur over the
populated areas within a distance of 20 km

e the concentrations from total contribution remain low and well below the air
quality limit of 200 pg/m? over all residential settlements within a distance of
20 km from the FCS.

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



|Gl Poseidon

</

POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
FRONT END ENGINEERING & DESIGN AND O Asprofos
PERMITTING engneering
Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 84 OF 159

the CO 8-hour mean values were found to remain very low and insignificant

compared to the legislative limit everywhere in the domain. No exceedances

occurred whatsoever

Table 7-3 Calculated maximum concentration values of NOx and CO over the residential areas in the domain for

all CWT (SGT700 Gas Turbines).

A/A | Settlements Distance Maximum Annual average | Maximum
from FCS | hourly NOx hourly (mean)

(mean) NOX concentration NOX
concentration concentration
(ng/m3) (ng/m?3)
(limit 200 (limit 40 pg/m3) | (limit 10000
pg/md) pg/md)

1 IGOUMENITSA 17.28 2.20 0.04 1.11

2 NEA SELEFKEIA 19.79 1.02 0.03 0.68

3 PARAMYTHIA 18.6 0.72 0.01 0.54

4 PARGA 9.6 10.31 0.22 2.96

5 PERDIKA 3.99 2.78 0.06 1.30

6 ACHEROUSIA 24.17 0.31 0.01 0.21

7 AGIA 5.48 8.35 0.33 4.36

8 AGIA KYRIAKI 23.63 0.04 0.00 0.01

9 AGIA MARINA 12.4 0.52 0.02 0.18

10 AMMOUDIA 17.96 1.15 0.04 0.50

11 AMPELIA 10.52 0.21 0.00 0.10

12 ANTHOUSA 7.28 10.69 0.43 5.38

13 ARGYROTOPOS 6.95 54.15 2.11 34.01

14 CHOCHLA 24.74 0.20 0.00 0.04

15 CHOIKA 20.43 0.19 0.00 0.09

16 CHRYSAVGI 18.14 0.64 0.01 0.32

17 ELATARIA 24.85 0.16 0.00 0.02

18 ELEUTHERION 8.39 4.99 0.16 2.50

19 FASKOMILIA 10.33 0.65 0.01 0.19

20 GAIOS 23.18 2.08 0.02 1.22

21 GARDIKION 19.54 0.62 0.00 0.15

22 GRAIKOCHORION | 16.38 3.26 0.07 2.05

23 GRIKA 13.75 0.31 0.01 0.13

24 KALLITHEA 20.78 0.19 0.00 0.06

25 KARIOTION 18.46 0.38 0.00 0.06

26 KARTERION 4.05 22.91 0.17 9.07

27 KARVOUNARION | 12.02 0.25 0.00 0.06

28 KASTRION 22.54 0.34 0.01 0.15

29 KATAVOTHRA 5.64 17.62 0.33 6.21

30 KEFALOVRYSON 17.66 0.18 0.00 0.21

31 KORITIANI 15.61 4.32 0.05 1.86

32 KORONI 19.84 0.50 0.01 0.36
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A/A | Settlements Distance Maximum Annual average | Maximum
from FCS | hourly NOx hourly (mean)

(mean) NOX concentration NOX
concentration concentration
(ng/m3) (ng/m?3)
(limit 200 (limit 40 pg/m3) | (limit 10000
pg/md) pg/md)

33 KRYOVRYSI 13.68 0.69 0.01 0.19

34 KYPARISSON 19.43 0.51 0.01 0.32

35 KYPSELI 19.06 0.50 0.02 0.44

36 LADOCHORION 15.56 4.84 0.11 1.93

37 LAKKA 23.31 0.94 0.02 0.13

38 LOGOS 22.15 0.44 0.01 0.20

39 LOUTSA 24.12 0.27 0.01 0.16

40 MAGAZIA 24.54 0.28 0.01 0.12

41 MARGARITION 7.73 0.49 0.01 0.27

42 MAVROUDION 20.24 0.97 0.03 0.59

43 MAZARAKIA 6.18 2.21 0.05 0.69

44 MESOPOTAMON | 20.94 0.47 0.01 0.32

45 MORFION 12.56 1.92 0.03 0.53

46 MOUZAKAIIKA 23.52 0.41 0.01 0.18

47 NEOCHORION 18.08 0.61 0.01 0.26

48 PALAIOCHORION | 21.69 0.27 0.01 0.15

49 PANKRATI 13.29 0.16 0.00 0.05

50 PARAPOTAMOS 20.72 0.75 0.02 0.57

51 PLATARIA 12.45 4.33 0.09 1.56

52 PRODROMION 18.22 0.38 0.00 0.08

53 PSAKA 12.79 0.26 0.01 0.08

54 SALONIKI 25.56 0.10 0.00 0.02

55 SEVASTON 12.94 0.34 0.00 0.02

56 SKANDALON 16.04 0.31 0.01 0.14

57 STAVROCHORION | 21.76 0.17 0.01 0.14

58 SYVOTA 10.43 3.92 0.06 2.09

59 THEMELON 19.41 0.45 0.02 0.36

60 VALANIDORACHI | 21.44 0.41 0.01 0.19

61 VERENIKI 27.71 0.19 0.00 0.07

62 VRYSAI 8.88 3.96 0.11 1.97

63 XIROLOFOS 14.45 0.43 0.01 0.12

64 ZERVOCHORION 19.22 0.84 0.01 0.34

Prepared by: (NCSR “DEMOKRITOS”, 2018)
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Table 7-4 Calculated for characteristic weather types of winter near surface: 1) maximum hourly concentration
values of NOx over the residential areas in the domain from FCS and 2) total concentrations from FCS and
background (SGT700 Gas Turbines). Air quality limit 200 pg/m3.

A/A Settlements Maximum hourly (mean) Maximum hourly (mean)
NOx concentration (ng/m?3) | NOx Total concentration
(no background (ng/m?3) (with background
contribution) contribution)
Air quality limit 200 pug/m?3
1 IGOUMENITSA 0.12 0.28
2 NEA SELEFKEIA 0.16 0.32
3 PARAMYTHIA 0.72 0.88
4 PARGA 10.31 10.70
5 PERDIKA 2.78 3.18
6 ACHEROUSIA 0.22 0.38
7 AGIA 8.35 8.65
8 AGIA KYRIAKI 0.00 0.16
9 AGIA MARINA 0.24 0.40
10 AMMOUDIA 0.84 1.01
11 AMPELIA 0.21 0.38
12 ANTHOUSA 10.69 11.01
13 ARGYROTOPOS 41.26 41.43
14 CHOCHLA 0.12 0.29
15 CHOIKA 0.07 0.23
16 CHRYSAVGI 0.64 0.81
17 ELATARIA 0.00 0.16
18 ELEUTHERION 4.99 5.30
19 FASKOMILIA 0.07 0.23
20 GAIOS 2.08 2.24
21 GARDIKION 0.62 0.78
22 GRAIKOCHORION 0.14 0.30
23 GRIKA 0.31 0.47
24 KALLITHEA 0.00 0.16
25 KARIOTION 0.38 0.54
26 KARTERION 22.91 23.24
27 KARVOUNARION 0.07 0.24
28 KASTRION 0.34 0.50
29 KATAVOTHRA 2.29 2.63
30 KEFALOVRYSON 0.18 0.34
31 KORITIANI 0.05 0.22
32 KORONI 0.50 0.66
33 KRYOVRYSI 0.15 0.32
34 KYPARISSON 0.05 0.21
35 KYPSELI 0.50 0.66
36 LADOCHORION 0.24 0.41
37 LAKKA 0.29 0.46
38 LOGOS 0.44 0.60
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A/A Settlements Maximum hourly (mean) Maximum hourly (mean)
NOx concentration (ug/m?3) | NOx Total concentration
(no background (ng/m?3) (with background
contribution) contribution)
39 LOUTSA 0.25 0.41
40 MAGAZIA 0.16 0.33
41 MARGARITION 0.49 0.80
42 MAVROUDION 0.10 0.27
43 MAZARAKIA 0.14 0.36
44 MESOPOTAMON 0.47 0.63
45 MORFION 1.92 2.08
46 MOUZAKAIIKA 0.41 0.57
47 NEOCHORION 0.00 0.16
48 PALAIOCHORION 0.00 0.16
49 PANKRATI 0.03 0.19
50 PARAPOTAMOS 0.06 0.22
51 PLATARIA 0.38 0.54
52 PRODROMION 0.38 0.54
53 PSAKA 0.26 0.42
54 SALONIKI 0.03 0.20
55 SEVASTON 0.34 0.51
56 SKANDALON 0.20 0.36
57 STAVROCHORION | 0.16 0.33
58 SYVOTA 0.35 0.54
59 THEMELON 0.45 0.61
60 VALANIDORACHI 0.41 0.57
61 VERENIKI 0.10 0.26
62 VRYSAI 3.96 4.31
63 XIROLOFOS 0.43 0.60
64 ZERVOCHORION 0.84 1.00

Prepared by: (NCSR “DEMOKRITOS”, 2018)

The following figures are also informative.
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Figure 7-1 Near surface maximum hourly average concentrations of NOx from FCS for the 11 CWT. Black dots
indicative of residential areas. Air quality limit values for hourly concentration of NO,: 200 pg/m?.
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Prepared by: (NCSR “DEMOKRITOS”, 2018)
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Figure 7-2 Near surface total average annual NOx concentrations from FCS (in pg/m?3). Annual Quality Limit for
NO;: 200 pg/m?.
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Figure 7-3 Left: Near surface maximum hourly average concentrations of NOx from FCS for CWT 1, 4, 5, 9. Right:
Combined effect of NOx emitted from FCS and background values measured in the area. Annual Air Quality Limit

for NO2: 40 pg/m3.
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Prepared by: (NCSR “DEMOKRITOS”, 2018)
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Figure 7-4 Near surface calculated 8-hour running mean concentration values of CO (in pg/m?) from FCS for the

11 CWT. Air quality limit for 8-hour mean concentration: 10000 p.§/m3.
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7.3.3  Model Summary - Conclusions

The hourly mean and annual NOx concentrations were calculated to be smaller than
the air quality limits everywhere in the domain and during all the 11 CWTs. Maximum
concentrations were found in close distances from the FCS and within a radius of less
than 5 km. The CO concentrations were calculated to be negligible compared to the
air quality legislative limit.

It must be emphasised also that no exceedances of the NO, and CO respective air
quality limits were found over the populated settlements within a distance of 20 km
due to the emissions from the Florovouni compressor station.

More particularly, the modelling results for SGT 700 Gas Turbines yielded the
following:

e the maximum mean hourly NOx concentration was found to be equal to 74%
of the air quality limit of 200 ug/m3 (during CWT 6) (see Figure 7-1).

e the maximum annual NOx concentration was found to be equal to 18% of the
air quality limit of 40 ug/m?3 (see Figure 7-2)

e the maximum 8-hour running mean CO concentration was found to be equal
to 0.68% of the air quality limit of 10000 pg/m3 (during CWTS5) (see Figure 7-4)

Regarding cumulative impacts, SGT 700 Gas Turbines with contribution of background
concentrations included:

e the maximum mean hourly NOx concentration was found to be equal to 41%
of the air quality limit of 200 pg/m3 (during CWT 9) (see Figure 7-3)

All model results are considering the worst case scenarios (including CWT and
technical characteristics).

As such, it is assessed that no significant change to the environmental impacts,
regarding air quality, of the original project are induced due to the proposed
modifications. In fact, no significant variation of impacts to air quality is induced by
the implementation of the project regardless of any past licensing. Hence, no
additional mitigation measures are necessary — the ones presented in the initial ETA
are adequate.
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7.4 Noise

Impacts on noise during construction are considered identical to the ones already
assessed during the initial EIA of the project. However, given the modification of the
total (phase 2) capacity of C/S Florovouni, it was deemed appropriate to assess
impacts from the facility during operation. In order to do that, a noise propagation
model was run by EMA Acoustics Consultancy Company.

The acoustic study was implemented with the use of specialized software for the noise
prediction and noise mapping, which is in accordance to the requirements of the
directive 2002/49/EC. The software used is 'IMMI 2017 Premium’ of the German
Company ‘Woelfel MeBsysteme GmbH'. The calculations of the noise propagation
were conducted base on the international standard ISO 9613 (Acoustics -- Attenuation
of sound during propagation outdoors) and in accordance to the ISO/TR 17534-3:2015
(Acoustics -- Software for the calculation of sound outdoors).

All the calculations correspond to the A-weighted equivalent sound level index (LA,eq
measured in dB(A)).

The following sections presents a summary of the full report that can be found in
Annex 11.3 - Noise Baseline Report and Propagation Model.

7.4.1 Model Set up

The input parameters are displayed in Table 7-5 with the respective assumptions.
Based on this data, a 3-D model for the noise propagation was made (Figure 7-5), in
order to produce a noise map of the area. The model was calibrated using the noise
field measurements. The noise sources from the Compression Station are modeled as
an area source which results to noise level not more than 65 dB(A) at the borders of
the plant, as this is a requirement by the Law.

Table 7-5 Input data and assumptions for the sound dissipation 3D model.

No | INPUT DATA ASSUMPTIONS - VALUES
1 Topography: Primary and Contours in project area
secondary contour lines Rest of study area: from the SRTM (NASA) database
and altitude points X —Y coordinates of settlements: from satellite
pictures (assumption)
2 Buildings - obstacles No buildings or other objects were taken in
consideration
3 Ground — Sound Average ground and sea sound absorption A=0.5
Absorption (assumption)
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No | INPUT DATA ASSUMPTIONS - VALUES
4 Noise Sources — traffic The traffic noise was not modeled as it is not part of
noise the scope of works of the study
5 Noise Sources — sound Area noise source inside the plan that was calibrated
level from plant to give 65 Db (A) at the border of the plan
6 Noise Propagation — wind Downwind propagation (worst case scenario)
direction
7 Noise Propagation — Temperature 25°C, Humidity 60%
meteorological conditions
8 Calculations — order of 3
reflections
9 Control Criteria A-weighted Leq

Prepared by: (Acoustics Consultancy Company, 2018)

Figure 7-5 Overall topography of the 3-D model of the investigated area in IMMI.

Prepared by: (Acoustics Consultancy Company, 2018)

7.4.2 Model Results

The resulting noise levels at the four settlements around Florovouni Compression

Station are summarized in the table below (Table 7-6). It is evident that due to distance

and terrain screening, the noise level is substantially lower than the values that were

measured in these settlements during the measurement survey in January 2018. The
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highest noise level is expected in Perdika settlement, at 22 dB(A), where Leq = 57,2

dB(A) for the average ambient noise level and 49,5 dB(A) during the night. Even with

no traffic circulation (based on index L95%), the maximum noise level from the

Compression Station is 4 dB lower.

Table 7-6 Measurements Table.

Position Prediction with | Baseline measurements
Station in
operation
Leq Lnight Leq L95
N_01 Karavostasi 14.2 44.0 49.8 39.3
N_02 Agia 2.2 46.7 56.1 313
N_03 Perdika 22.4 49.5 57.2 26.6
N_04 Karteri 8.1 45.2 50.0 29.6
N_05 Site 65.0 30.2 293 214
Prepared by: (Acoustics Consultancy Company, 2018)
Figure 7-6 Overall Noise Map.
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7.4.3 Model Summary - Conclusions

According to sound dissipation calculations that were performed using a computer 3-
D model of an area about 6km around the site, the noise impact during the operation
of Florovouni Compression Station will be negligible for the settlements Karavostasi,
Karteri, Agia and Perdika, assuming that all the necessary measures will be taken so
that the Compression Station will comply with the limit of emitting noise levels no
more than 65 dB(A) at the plant’s border, which is implied by the Law. As illustrated
in Figure 7-6, the noise level is assessed at 30 dB(A) maximum for the above
mentioned settlements which according to Figure 7-7 corresponds to a noise level
within a house, during night time. It is highlighted that noise level is decreased
exponentially which could be translated that for every 10 dB(A) decrease, the sound
is halved?.

Figure 7-7 Typical Noise Levels.
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Source: Ministry of Agriculture, Food and Rural Affairs, Ontario, Canada (site: omafra.gov.on.ca).

8 Adopted by http://www.earinfo.com/how-to-read-a-hearing-aid-test/
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As such, it is assessed that no significant change to the environmental impacts,
regarding noise levels, of the original project are induced due to the proposed
modifications. In fact, no variation of impacts to air quality is induced by the
implementation of the project regardless of any past licensing.

A 65 dB(A) noise limit at the fence line of the Compressor Station should be reached,
but no other additional mitigation measures are necessary; the previously
mentioned limit and the ones presented in the initial ETA are adequate.

7.5 Landscape

Regarding landscape, based on the project design described in Section 3, impacts
during construction are the same as the ones assessed in the approved EIA.

During operation phase, one could argue that due to the overall increase of the facility,
the impact on the landscape, e.g. visual intrusion could be more significant.

In order to quantify C/S Florovouni landscape impact, the GIS-based method of
viewshed analysis was used to determine the Zones of Visual Impact within a radius
of 10km around the center of the onshore facility. During this analysis, a high
resolution Digital Elevation Model of the area is correlated with a visible feature at a
certain elevation, in order to perform spatial analysis. As a point feature, a
representative exhaust stuck (being the most prominent modified structured feature
of the facility) was selected. In order to provide a more representative feature, the
stack was relocated at the centroid of the site. Based on the available data, the height
of the stuck is 19 m.

The viewshed analysis indicates the areas that can view a specific feature; in our case
the point feature of the representative exhaust stuck.

Figure 7-8 presents the viewshed analysis performed for C/S Florovouni. Section
10.1.5, as well.
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Figure 7-8 Viewshed Analysis of C/S Florovouni.
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Prepared by: (ASPROFQOS, 2018).

The EIA team identified the following sensitive receptors in the area with potential
visual intrusion induced by the C/S Florovouni:

1. Perdika as the closest local community, and
2. Karavostasi, as tourist venue

It was assessed that no other receptors should be considered as sensitive ones
because of the overall morphology of the broader area. In more details, the location
of C/S Florovouni was selected in such an area as to minimize visibility from
surrounding settlements and other receptors; its visibility is restricted by the hilly
characteristics of the surrounding area.

The results can be also summarized in Table 7-7.

Table 7-7 Viewshed analysis results — Areas with visibility of the C/S Florovouni.

Areas with view of the Total Coverage of Total Investigated %
C/S Florovouni Affected Areas (m?) Area (m?)
5 1459127.97 327873198.90 0.44

Prepared by: (ASPROFQS, 2018).

As illustrated in Figure 7-8 (and Section 10.1.5) and summarized in Table 7-7, the C/S
Florovouni will be barely visible from any point within the study area (less than 0.5%
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of the study area). Specifically, no sensitive receptor shall have direct visual contact
with the facility. Only outside of Perdika village, may the facility be visible. It needs to
be stressed out that using a Digital Elevation Model no standing obstacles (e.g. trees,
buildings, structures, etc.) are taken into consideration. This means that the resulting
zones of visual impact represent a conservative approach. In reality, the visibility of
the facility shall be further decreased through existing (and future) vegetation.
Consequently, it is evident that the impact on the landscape and visual amenity of the
area is insignificant.

As such, it is assessed that no significant change to the environmental impacts,
regarding landscape, of the original project are induced due to the proposed
modifications. Hence, no additional mitigation measures are necessary — the ones
presented in the initial ETA are adequate.

7.6 Natural Environment

Regarding natural environment, based on the project design described in Section 3,
impacts during construction and operation phase regarding natural environment are
not distinguished, given that the same land parcel shall be used for temporary
construction site, whilst the rest of the temporary sites are not modified.

Based on the data presented in section 5.7, there is no difference in the vegetation’s
dominant type upon which the proposed land parcel shall be located but only in the
total area covered (see Figure 7-10 and Figure 5-8).
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Figure 7-9 Vegetation Dominant Type comparison.
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Prepared by: (ASPROFQS, 2018).

The difference results in vegetation dominant type clearance absolute numbers is
presented in Table 7-9.

Table 7-8 Vegetation Cover Difference between Approved and Proposed C/S Florovouni Footprint.

Difference (Proposed — Approved)
Description m? %
Grasslands 11073.59 14.51
Shrublands -1464.21 -12.62

Prepared by: (ASPROFQS, 2018).

Grasslands and shrublands are very common in the study area and also in the broader
area, not to mention quite typical dominant vegetation type for the entire Greece. As
such, the increased surface maybe noteworthy in absolute numbers but does not
constitute substantial modification to the environmental impacts induced by the
original project.

As such, it is assessed that no significant change to the environmental impacts,
regarding natural environment, of the original project are induced due to the
proposed modifications. Hence, no additional mitigation measures are necessary —
the ones presented in the initial ETA are adequate.
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7.7 Land Uses

Regarding land uses, based on the project design described in Section 3, impacts
during construction and operation phase regarding land uses are not distinguished,
given that the same land parcel shall be used for temporary construction site, whilst
the rest of the temporary sites are not modified.

Based on the data presented in section 5.8, there is no difference in the land use type
but only in the total area covered (see Figure 7-10 and Figure 5-8).

Figure 7-10 Land Uses comparison.

100

90 -
80 -

70

60 -
50 -

40 -

30
20 -

10 -

0 T 1
Approved Proposed

Natural grasslands Sclerophyllous vegetation

Prepared by: (ASPROFQOS, 2018).

The difference results in land use occupation absolute numbers is presented in Table
7-9.

Table 7-9 Land Cover Difference between Approved and Proposed C/S Florovouni Footprint.

Difference (Proposed — Approved)
CLC Code Description m? %
321 Natural grasslands 9654.25 11.31
323 Sclerophyllous vegetation -44.86 -1.75

Prepared by: (ASPROFQOS, 2018).

Natural grasslands and sclerophyllous vegetation are very widespread in the study
area and also in the broader area, not to mention quite typical land cover for the entire
Greece. As such, the increased surface maybe noteworthy in absolute numbers but
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does not constitute substantial modification to the environmental impacts induced by

the original project.

As such, it is assessed that no significant change to the environmental impacts,
regarding land uses, of the original project are induced due to the proposed
modifications. Hence, no additional mitigation measures are necessary — the ones
presented in the initial ETA are adequate.
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8 CODIFICATION OF RESULTS AND SUGGESTIONS FOR
ENVIRONMENTAL TERMS APPROVAL AMENDMENT

This section codifies the results and the suggestions of the present study presenting a
draft of the suggested Amendment of the approved ETA.

It goes without saying that the presented codification aims at assisting the public
disclosure of the environmental permitting procedure and the work of the competent
authority. The competent authority reserves the right to change and/ or discard the
presented codification.

The amendment of ETA 145493/21.01.2015 is suggested as follows:

Section 1.1 “General Project Components”, is replaced by the following:

The project concerns the construction and operation of the Greek section of the
Greek-ltalian submarine High Pressure Natural Gas Interconnector and its
accompanying facilities.

The offshore pipeline, in his total (in Greece and Italy) includes the offshore section of
approximately 205 km, in total, a Compressor Station in Greece, a Metering Station in
Italy as well as two onshore sections connecting the Compressor Station on Epirus’
coasts in Greece and the Metering Station on Otranto’s coasts in Italy, in Apulia region.
The Offshore PPP is part of the overall PPP project which stretches from Kipoi, in the
area of Greek-Turkish border, to Otranto.

The diameter of the pipeline shall be 36" (91,44 cm) and maximum operating pressure
shall be 151 barg (maximum design pressure at 170 barg). The project shall have initial
capacity of twelve billion cubic meters of natural gas per year (12 BSCM/y), with the
potential of increasing this capacity to twenty billion cubic meters of natural gas per
year (20 BSCM/y).

Paragraph 1.2 “Description of pipeline and associated facilities” is replaced by the
following:

The Greek section of the Offshore PPP includes the following sections:
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a) The offshore section from the landfall site OMPRELLA 2, at the shores of R.U.
Thesprotia, till the middle of the sea straight between Greece and lItaly, of
approximately 146 km in length and 36" in diameter.

b) The Compressor Station at Florovouni occupying a total area of 97532 m?2.
The Compressor Station shall include:

e Forthe first and initial operation phase (12 BSCM/y), the establishment
of 4 (+1 back up) — four operating and one back up - Compressor Trains,
each one of 27 - 32 MW capacity.

e For the second and final operation phase (20 BSCM/y), the
establishment of 7 (+1 back up) — seven operating and one back up —
Compressor Trains, each one of 27 - 32 MW capacity

The Compressor Station area shall host all necessary associated facilities for
the operation of the pipeline (pigging station, operation and maintenance
station).

¢) The onshore section of the pipeline from the Compressor Station at Florovouni
till the landfall site, of approximately 8.2 km in length and 36" in diameter.

d) A Block Valve station, at approximately 600 m upstream of the landfall site.

Paragraph 1.4 is replaced by the following:

The design of the project is described in section 5 of the initially submitted EIA
documentation (Ref. No EYPE 198779/05.06.12 and 201697/11.09.12) and section 3
of the ETA Amendment Application File (Ref. No. DIPA XXXXXXX/XX.XX.2018).

All other terms and conditions of the original ETA (Ref. No. EYPE 145493/21.01.2015)
are applicable.

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly



POSEIDON PIPELINE PROJECT- OFFSHORE €A encinesrinG
SECTION g
u FRONT END ENGINEERING & DESIGN AND O As rofo_s
. PERMITTING engneenng
I G I Posel don Application File for ETA Amendment of Greek DOCNo: P581-000-ST-ENV-05
Offshore Section of High Pressure Natural Gas REV.: 3
Interconnector Greece Italy PAGE : 105 OF 159

9 CONCLUSIONS

The EIA of the Offshore PPP in Greece was submitted to the Ministry of Environment,
Energy and Climate Change (MEECC) in June 2012 and the project was granted an
Environmental Terms Approval (Ref. No. 145493/21-01-2015) in 2015.

Some changes have taken place to the project design of the Offshore PPP since the
submission of the EIA. Table 9-1 summarizes the amendments to the approved
Offshore PPP EIA applied for approval through the present report following the
provisions of JMD 170225/2014, Annex 5.

Table 9-1 Modifications between Approved and Suggested Offshore PPP’s design.
Offshore PPP Item Approved Suggested
Compoment Amendment
Offshore PPP Initial Capacity 9 BSCM/y 12 BSCM/y
Offshore PPP Final Capacity 12 BSCM/y 20 BSCM/y
Offshore PPP Maximum Design 160 barg 170 barg
Pressure
Offshore PPP Maximum Operating | 140 barg 151 barg
Pressure
C/S Florovouni Total Area 87210 m* W 97532 m* @
C/S Florovouni Number of 3 (+1 back up) 4 (+1 back up)
Compressors (Initial
Phase)
C/S Florovouni Number of 4 (+1 back up) 7 (+1 back up)
Compressors (Final
Phase)
C/S Florovouni Capacity of each 30-32 MW 27 -32 MW
Compressor
CS Florovouni Metering facilities Yes No
Onshore Section | Pipeline diameter 32" 36"
Onshore Section | Pipeline length 8.2 km 8.2 km
Offshore Section | Pipeline diameter 32" 36"
Offshore Section | Pipeline length 146 km 146 km
Notes
M The area refers only to the fenced site of the facility. The area of the ring road and
buffer zone are not included, since their characteristics are not modified in comparison to
the ones presented in the approved EIA.

Prepared by: (ASPROFQOS, 2018)

The present EIA Amendment based on quantified assessment of the main
environmental parameters that could be impacted or have been highlighted during
initial EIA procedure assesses that no significant changes to the environmental
impacts of the original project are induced due to the proposed modifications.
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10 MAPS AND DRAWINGS

10.1 Maps
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10.1.1 Modifications Map
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10.1.2 PPP Overview Map
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1 INTRODUCTION

The scope of the December 2017 January 2018 field survey campaign was to establish the
ambient air quality conditions in the areas of the proposed compressor station location. At the
time of conducting the field survey the Project design included a compressor station at Florovouni
area, in Greece.

2 RELEVANT LEGISLATION AND STANDARDS

During operation, the compressor station facilities emit air pollutants as a result of the combustion
of natural gas that drives the compressor units. The emissions mainly consist of nitrogen dioxide
(NO,), carbon monoxide (CO), volatile organic compounds (VOC), particulate matter less than 10
micrometers in diameter (PM10), sulphur dioxide (SO,), and hazardous air pollutants (HAPS).

Air quality standards applicable to the compressor station facilities in Greece are defined in EU
Directive 2008/50/EC and in the Greek regulation on ambient air quality, Joint Ministerial
Decision (JMD) 14122/549/E.103/2011 (Gov. Gaz. 488/B/30.03.11). The JMD harmonises Greek
Environmental Law with the EU Directive 2008/50/EC on ambient air quality, and it sets air quality
limits for NOy, SO,, PMy,, PM,s, Benzene, Pb, O;, CO. The same limits apply in both the
Directive and in the JMD

Air quality standards for the under study pollutants are presented in Table 2-1.

Table 2-1 EU and Greek Air Quality Standards for CO, NO,and SO,

Averaging Limit value Margin of tolerance Date by which

period (Dir 2008/50/EC and limit value is to be
JMD14122/549/E.103/2011) met

CO

8 hours 10000 pg/m® 60% —

max

average

value

NO;

1 hour 200 pg/m°®, not to be 50% on 19 July 1999, decreasing on 1 January 1 January 2010
exceeded more than 18 2001 and every 12 months thereafter by equal
times a calendar year percentages to reach 0% by 1 January 2010

calendar 40 pg/m® 50% on 19 July 1999, decreasing on 1 January 1 January 2010

year 2001 and every 12 months thereafter by equal

percentages to reach 0% by 1 January 2011

SO,

1 hour 350 pg/m®, not to be 125 pg/m?® (43%) In force from 1
exceeded more than 24 January 2005
times a calendar year

calendar 125 pg/m° not to be None In force from 1

year exceeded more than 24 January 2005

times a calendar year

Compiled by ERM (2011)



3 METHODOLOGY
3.1 Selection of Sample Points

The survey was conducted to establish an air quality baseline to assess the potential impact of a
new emission source (compressor station) on the airshed, particularly on any sensitive receivers.

The siting of the air quality monitoring was determined according to the German Technical
Instruction on Air Emissions, or ‘TA — Luft’ as it is commonly referred, approach which is similarly
applied in other EU countries (and applied previously in other EBRD funded projects).

According to this approach, the airshed is determined by the compressor station stack height in
which the point of maximum ground concentration impact will usually fall - this gives a radius
around the emission source of 1.5 km. Since the exact location or orientation of the facility within
the proposed site was not known at the time of monitoring a 10 km radius from the centre of the
site was considered acceptable. This schematic sampling location pattern was also modified to
monitor near any sensitive receptors in the vicinity (residential areas). The total number of
sampling points were 11 and are shown in

Figure 3-1

Figure 3-1  Ambient Air Sampling Locations in Proximity of Florovouni

-_““.-_‘/.-
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3.2 Sampling Methodology and Samples Analysis

The sampling was conducted with the use of passive diffusion tubes and lasted for 24 days for
Florovouni campaign (12/12/2017 - 03/01/2018). The methodology of passive sampling was
selected in order to measure the average pollutants background levels and the long-term
comparability of the results. The passive samplers used were provided by Passam Ag
Laboratory.

Active sampling was avoided for practical reasons (lack of electricity supply in the field,
instrumentation needed for simultaneous measurements etc).

The passive samplers were placed on trees or electricity poles (at a height of 2 meters from the
ground), taking into account the following restrictions:

o the sampling site should not be placed in a private field without permission (trees or poles on
public roads/fields were preferred).

e the risk of samples’ getting wet or destroyed from agricultural activities should be avoided.

e to protect the sampler from the weather, as well as minimising wind disturbance, a plastic

shelter was used (Figure 3-2).

Figure 3-2  Passive Samplers attached to Electricity Poles

Photographs from December 2017 Field Survey



4 RESULTS

The results of the air sampling campaign are presented in Table 4-1

Table 4-1 Analytical Results of Air Sampling at Florovouni

NOx
Site COORDINATES (WGS84) start end exposure
Code: NOx Latitude Longitude date time date time time code pg/m3
MAZARAKIA 39°24'45"N 20°2223"E 12/12/2017 13:50 3/1/2018 13:50 528.0 GGK5 6.2
KARTERI 39°232"N 20°22'35"E 12/12/2017 14:05 3/1/2018 14:05 528.0 GGK1 8.5
POLYNERI 39°23'50"N 20°1923"E 12/12/2017 14:45 3/1/2018 14:25 527.7 GGK3 3.9
PERDIKA 39°22'37"N 20°18'36"E 12/12/2017 15:10 3/1/2018 14:40 527.5 GGK4 12.1
SIVOTA 39°24'9"N 20°152"E 12/12/2017 15:55 3/1/2018 15:05 527.2 GGK2 53
KARAVOSTASI 39°21'14"N 20°18'47"E 12/12/2017 16:25 3/1/2018 15:45 527.3 GGK6 8.3
AGIA 39°18'49"N 20°219"E 12/12/2017 16:45 3/1/2018 15:55 527.2 GGK7 7.1
ANTHOUSA 39°17'37"N 20°23'4"E 12/12/2017 16:58 3/1/2018 16:05 527.1 GGK9 8.6
PARGA 39°17'14"N 20°25'10"E 13/12/2017 10:15 3/1/2018 16:15 510.0 GGK10 13.0
ELEUTHERI 39°18'59"N 20°25'43"E 13/12/2017 10:50 3/1/2018 16:35 509.8 GGK11 6.7
MARGARITI 39°21'38"N 20°25'50"E 13/12/2017 11:15 3/1/2018 16:50 509.6 GGK12 8.4
Detection limit 0.4
SO2
Site COORDINATES (WGS84) start end exposure
Code: SO2 Latitude Longitude date time date time time code pg/m?
MAZARAKIA 39°24'45"N 20°2223"E |12/12/2017 13:50 3/1/2018 13:50 528.00 GGK8 <0.6
KARTERI 39°232"N 20°22'35"E  |12/12/2017 14:05 3/1/2018 14:05 528.00 GGK1 <0.6
POLYNERI 39°23'50"N 20°1923"E 12/12/2017 14:45 3/1/2018 14:25 527.67 GGK3 <0.6
PERDIKA 39°22'37"N 20°18'36"E 12/12/2017 15:10 3/1/2018 14:40 527.50 GGK4 <0.6
SIVOTA 39°24'9"N 20°152"E 12/12/2017 15:55 3/1/2018 15:05 527.17 GGK5 <0.6
KARAVOSTASI 39°21'14"N 20°18'47"E 12/12/2017 16:25 3/1/2018 15:45 527.33 GGK6 <0.6
AGIA 39°18'49"N 20°219"E 12/12/2017 16:45 3/1/2018 15:55 527.17 GGK7 <0.6
ANTHOUSA 39°17'37"N 20°23'4"E 12/12/2017 16:58 3/1/2018 16:05 527.12 GGK9 <0.6
PARGA 39°17'14"N 20°25'10"E 13/12/2017 10:15 3/1/2018 16:15 510.00 GGK10 <0.6
ELEUTHERI 39°18'59"N 20°25'43"E  |13/12/2017 10:50 3/1/2018 16:35 509.75 GGK11 <0.6
MARGARITI 39°21'38"N 20°25'50"E  |13/12/2017 11:15 3/1/2018 16:50 509.58 GGK12 <0.6
Detection limit 0.6
co
Site COORDINATES (WGS84) start end exposure
Code: CO Latitude Longitude date time date time time code mg/m®
MAZARAKIA 39°24'45"N 20°2223"E 12/12/2017 13:50 3/1/2018 13:50 528.0 GGK 2 <0.2
KARTERI 39°232"N 20°22'35"E 12/12/2017 14:05 3/1/2018 14:05 528.0 GCGK 1 <0.2
POLYNERI 39°23'50"N 20°1923"E 12/12/2017 14:45 3/1/2018 14:25 527.7 GGK 3 <0.2
PERDIKA 39°22'37"N 20°18'36"E 12/12/2017 15:10 3/1/2018 14:40 527.5 GCGK 4 <0.2
SIVOTA 39°24'9"N 20°152"E 12/12/2017 15:55 3/1/2018 15:05 527.2 GGK 5 <0.2
KARAVOSTASI 39°21'14"N 20°18'47"E 12/12/2017 16:25 3/1/2018 15:45 527.3 GGK 6 <0.2
AGIA 39°1849"N 20°219"E 12/12/2017 16:45 3/1/2018 15:55 527.2 GGK 7 <0.2
ANTHOUSA 39°17'37"N 20°23'4'E 12/12/2017 16:58 3/1/2018 16:05 527.1 GGK 9 <0.2
PARGA 39°17'14"N 20°25'10"E 13/12/2017 10:15 3/1/2018 16:15 510.0 GGK 10 <0.2
ELEUTHERI 39°18'59"N 20°25'43"E 13/12/2017 10:50 3/1/2018 16:35 509.8 GGK 11 <0.2
MARGARITI 39°21'38"N 20°25'50"E 13/12/2017 11:15 3/1/2018 16:50 509.6 GGK 12 <0.2
Detection limit 0.2




In the Florovouni area, the average values (during the sampling period) were 8.00 pg/m?® for NO,
while for SO, and CO all values were below the detection limit which is 0.6 ug/m® and 0.2 mg/m?®
respectively. According to Directive 2008/50/EC CO, SO, and NO, limits were not exceeded.

Levels of all measured pollutants are significant low at the proposed area, likely to be resulting
from the lack of strong sources of pollution (intense vehicle circulation, anthropogenic activities,
industries etc) in the local areas. The air quality in the area is considered to be good.

5 LIMITATIONS

The number of sampling points used in the field survey is considered sufficient for obtaining a
picture of ambient air pollutants in the vicinity of the preferred sampling sites. Furthermore the
seasonal variation effect (possible summer sources) could be studied through further campaigns
to enhance the gathered data set.
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SUMMARY

The Environmental Research Laboratory (EREL) of the National Centre for Scientific Research
“Demokritos” performed a modelling study of the atmospheric dispersion of NO,, and CO concentrations
from the future installation of the Compression of Natural Gas Station at the location of Florovouni in the
region of Thesprotia (Greece).

The study was carried out for ASPROFOS Engineering S.A. by the following EREL personnel:

Vlachogiannis Diamando, M.Sc., Ph.D
Sfetsos Athanasios., Ph.D

Gounaris N., M.Sc.

Emannouil George, PhD.




AIM OF THE REPORT

The aim of this study was to investigate the impact of the dispersion of Nitrogen Oxides (NO,) and
Carbon Monoxide (CO) on the atmospheric quality from the future installation of the Florovouni
Compression Station (FCS) (region of Thesprotia, Greece), using appropriate methodology’ and 3-
dimensional computer modelling tools of the Environmental Research Laboratory of the NCSR
“Demokritos”.

The position and geometry of the FCS as well as the necessary data on stacks, emission rates of
NO, and CO were provided to EREL by Asprofos S.A. based on construction information. The technical input
for the impact assessment study was based on emission sources, operating at 20 BSCM/Y (Phase 2, 7 of 8
Gas Turbines in operation) from two different gas turbines suppliers: 1) Siemens SGT 700 Gas Turbines and
2) GE PGT 25+ Gas Turbines.

The meteorological data for the area of interest were retrieved by EREL. The data related to the
topography of the area were extracted from the Geographic Information System (ARC GIS) available at
EREL. The basic computational steps followed are listed below:

¢ Processing of the available data, preparation of the input files for the dispersion model regarding
the topography (ARC.GIS) and the meteorology of the area.

¢ Meteorological computational calculations to obtain the characteristic weather types of the area
of interest and the respective 3-Dimensional meteorological fields (WRF model).

¢ Modelling calculations of the atmospheric dispersion of the emissions of NO, and CO from the gas
compression station (HYSPLIT model). The background air quality concentrations of the area
available from measurements were included in the study.

¢ Analysis and evaluation of the model results on the near surface distribution of the NO, and CO
concentrations.

¢ Comparison of the calculated concentrations NO, and CO with the current EU Directives of air
quality standards. Emphasis was placed on the investigation of the concentration values of the air
pollutants over the nearby populated settlements.

[1] 'p. Vlachogiannis, A. Sfetsos, N. Gounaris and A. Papadopoulos,” Investigation of atmospheric dispersion of
gas compounds from an industrial installation over a realistic topography”, 17th International Conference on
Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, 9-12 May 2016, Budapest.




PREPARATION OF THE INPUT DATA

This part involves the preparation of the input data files for the atmospheric dispersion model. For the
specific study, the necessary data include the topography and meteorological fields of the area of interest.

TOPOGRAPHY AND MODELLING DOMAIN

The geographical coordinates of the emission sources of the compression station of natural gas at the
location of Florovouni (region of Thesprotia) (FCS) were provided by the construction company in WGS84-
UTM Zone34N. The coordinates on Greek Geodetic Reference System GGRS87 (X,Y) and latitude /longitude
are shown on Table 1.

Table 1. Geographic coordinates of the location of the emission sources of FCS.

ID

Emission

Source UTM_X UTM_Y LONG LAT EGSA_X EGSA_Y
Cc1 444,080.21 4,357,056.75 20.35090 | 39.36116 | 185,437.5228 4,362,923.0436
Cc2 444,073.77 4,357,096.43 20.35083 | 39.36151 | 185,432.3989 4,362,962.9629
Cc3 444,067.32 4,357,136.11 20.35075 | 39.36187 | 185,427.2651 4,363,002.8826
ca 444,060.88 4,357,175.79 20.35067 | 39.36223 | 185,422.1412 4,363,042.8020
c5 444,054.43 4,357,215.47 20.35059 | 39.36259 | 185,417.0073 4,363,082.7217
Cé6 443,916.05 4,357,193.00 20.34899 | 39.36237 | 185,277.7921 4,363,064.8416
c7 443,922.49 4,357,153.32 20.34906 | 39.36202 | 185,282.9160 4,363,024.9222
c8 443,928.94 4,357,113.64 20.34914 | 39.36166 | 185,288.0499 4,362,985.0025

The computational domain for the atmospheric modelling calculations was formulated so as to include
at its centre the emission sources of FCS. The domain extent was set to 42 km x 42 km to include all the
neighbouring urban areas (see Figure 1). The original topographical data used were of 100 m resolution.
The topography of the area shows a non uniform terrain with hills and high ridges (up to heights of
~1600m) alternating with valleys in a northwest to southeast direction.
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Figure 1. Topography map of the computational domain of size 42 x42 km?
(contour interval 250 m). The compressor station FCS is located in the centre of the domain.




METEOROLOGY AND CHARACTERISTIC WEATHER TYPES

The atmospheric dispersion models use as input data meteorological variables such as wind speed and
wind direction, temperature, category of atmospheric stability, mixing layer height etc. The more complex
models (like the one used in this study named HYSPLIT) use 3-dimensional meteorological fields as input.
The discretised meteorological fields are calculated by prognostic and/or diagnostic models.

The sources of meteorological data are usually the following:

1. Prognostic meteorological weather models of large scale, which use coarser grid than the
dispersion models.

2. Observational stations in random locations in the computational domain.

For the current study, meteorological data (vertical distribution of wind speed and direction,
temperature, mixing layer height, humidity, precipitation, cloud cover etc) were extracted from the
National Centers for Environmental Prediction (NCEP / USA) FNL (Final) Operational Global Analysis® high-
resolution reanalysis, available on a 6-hour temporal resolution.

The prognostic meteorological model Weather Research Forecasting (WRF-ARW) version 3.6.1
(Skamarock et al., 2008)* was used for the calculation of the 3-dimensional meteorological fields.

Typical Meteorological Conditions over the study area

To calculate the average levels and the maximum values of the pollutant concentrations from a future
installation in the atmosphere on an annual, daily and hourly basis, the procedure of identifying the
characteristic weather types of the area of interest was followed. The prevailing meteorological conditions
or in other words characteristic weather types were obtained by applying the methodology of Sfetsos et al.
(2005)*. The specific methodology was applied on the FNL meteorological data of large scale, as referenced
above, covering a six year period (2011-2016). The analysis revealed the prevailing weather conditions in
the defined computational domain and the corresponding frequency of occurrence (in percentage) per
year. Each weather condition was assigned a characteristic or else typical day (24-hour).

The results showed that the area of study is characterised by eleven (11) in total weather types (see
Table 2). The FNL data for the determined characteristic weather days were used as initial and boundary
conditions to the meteorological model (WRF). The WRF model calculated the 3-dimensional
meteorological fields of the region of interest, in a horizontal and temporal resolution of 1 km x 1 km and
1-hour, respectively. Table 3, summarises the meteorological conditions from the WRF model, which
characterise each typical weather day of the region. Subsequently, the meteorological data files were used
as input to the dispersion model.

2 https://rda.ucar.edu/datasets/ds083.2/

3 Skamarock, W. C., J. B. Klemp, J. Dudhia, D. O. Gill, D. M. Barker, M. G. Duda, X.-Y. Huang, W. Wang, and J. G.
Powers, 2008: A description of the Advanced Research WRF version 3. NCAR Technical Note 475,
http://www.mmm.ucar.edu/wrf/users/docs/arw_v3.pdf.

“A. Sfetsos, D. Vlachogiannis, N. Gounaris, and A. K. Stubos, (2005). On the identification of representative
samples from large data sets with application to synoptic climatology, Theor. Appl. Climatol. 82, 177-182.




Table 2. Characteristic weather types (CWT) and percentage of their frequency of occurrence within
a year in the area of Florovouni (region of Thesprotia).

Characteristic weather Frequency Percentage of occurrence
type (CWT) in a year (%)
1 7.8
2 8.9
3 17.6
4 7.6
5 5.8
6 12.1
7 6.9
8 3.7
9 11.7
10 9.8
11 8.1

Weather conditions description

The description of the weather conditions prevailing during each characteristic weather type (CWT) is
provided below.

CwT1

During this typical winter weather day, high pressures prevail over the western region of Greece,
resulting to low surface wind speeds from variable directions and high for this time period surface
temperatures at noon, up to 17-18 ° Celsius. Night temperatures of less than 9°C occur in the area. This
weather type favors high relative humidity and stable conditions in the lower atmospheric levels.

CWT 2

The combination of relatively high pressures prevailing over southern Greece and relatively low over
north ltaly causes weak-moderate southerly winds over western Greece and especially Thesprotia region.
The temperature is up to 19 °C during midday. Light rain affects this area from the afternoon.

CWT3

High pressures prevailing over the Balkan Peninsula are combined with low pressures over Cyprus
resulting to low wind speeds in the area of Thesprotia. Land and sea breezes are prevailing in coastal areas
at night and noon, respectively. High surface temperatures occur (up to 35 °C) during this usual summer
day.

CWT 4

High pressures over central Europe and low pressures over eastern Mediterranean cause low to
medium intensity wind speeds over Thesprotia and moderate north-westerly winds over the lonian Sea.
The surface temperature reaches 12-14 °C in the afternoon, while in the morning it falls down to 4-6 °C.

CWTS

A low pressure barometric system passes over the Aegean Sea area and moderate northerly winds
affect the area of Thesprotia. The surface temperature of less than 7°C at night reaches 13-14 °C around
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noon. Precipitation amounts are recorded during the first hours, improving to drizzle or no rain conditions
later in the day.

CWT 6

An upper air trough of cold air masses and relatively low surface pressures cause moderate and
gradually strong rain in the area of Thesprotia during this typical weather day. Low wind speeds are
prevailing. Maximum temperature is around 15°C at noon.

CwTt?7

Low pressures over the lonian Sea cause southerly winds strengthening at noon with temporal rain and
weather improvement later. High surface temperatures around 22°C occur because of the warm air
masses moving from south.

CWT 8

Mid-day atmospheric instability causes temporal rain around noon. Weak pressure gradient results to
light sea breeze at noon and weak northerly winds later. Temperature varies around the normal seasonal
levels for this area of 25°C.

CWT9

High pressures prevailing over the Balkan Peninsula are combined with low pressures over the eastern
Mediterranean Sea resulting to low up to moderate east-north-easterly wind speeds in the area of
Thesprotia. Low temperatures occur at night around 10°C and relatively high temperatures at 2m, for this
period, during the day reach up to 19°C.

CWT 10

The weak pressure gradient during the day results to variable winds with moderate sea breeze at noon
over Thesprotia region. Temporary rainfall occurs during midday hours as a result of thermal atmospheric
instability. The temperature is at normal levels for this period rising up to 25 °Celsius around noon.

CWwT 11

An upper air trough results to moderate rainfall at times during the day. Northerly winds turning to
variable (directions) and finally to north-easterlies, with moderate wind speeds affecting the area. The
surface temperature reaches 26-27 ° C around noon, falling down to 12-14 °C at night.




Table 3. Prevailing meteorological conditions during the characteristic weather types (CWT) in the
area of Florovouni (WRF model data): Horizontal component of wind speed, U (m/s), Vertical component
of wind speed V (m/s), (at 850 mbar), T Temperature (K) (at 2 meters above sea level), Relative Humidity
(in %), MLH Mixing Layer Height (m above sea level): Results for 00:00, 12:00 and 24:00.

(00:00)

Typical U (m/s) V (m/s) T (K)

Day (850 mb) (850 mb) (at2ma.s.l.)

1 7.12 0.6 282.09

2 5.2 1.82 280.86

3 0.18 1.72 295.42

4 3.29 -23.3 277.59

5 10.95 3.12 280.63

6 -0.89 -2.49 279.67

7 241 1.14 286.7

8 -4.54 -1.92 292.95

9 3.16 -3.5 284.78

10 9.85 1.01 293.58

11 8.29 -1.07 289.33

(12:00)

Typical U (m/s) V (m/s) T (K) RH (%) MLH (m
Day (850 mb) (850 mb) (2ma.s.l.) (2ma.s.l.) a.s.l.)

1 10.91 1.07 286.42 71.24 528.68
2 8.86 -0.67 285.06 84.66 626.33
3 -1.79 2.25 302.95 79.05 942.04
4 1.06 -20.04 283.82 66.5 435.41
5 9.48 -0.21 284.36 78.77 589.71
6 -1.92 -2.76 285.99 75.37 516.84
7 4.13 2.42 296.32 89.54 693.08
8 -6.84 -0.63 296.99 70.8 332.18
9 4.07 -3.88 291.2 74.82 700.72
10 9.44 4.26 297.31 79.05 887.15
11 6.98 -0.69 294.23 85.47 863.01
(24:00)

Typical U (m/s) V (m/s) T (K)

Day (850 mb) (850 mb) (2ma.s.l.)

1 10.18 1.23 283.39

2 8.21 1.38 282.76

3 -0.57 -0.35 297.37

4 1.32 -18.39 281.28

5 8.43 -2.97 279.48

6 -3.82 -1.65 280.3

7 7.18 0.23 289.63

8 -4.13 -2.12 293.28

9 3.38 -5.59 286.57

10 3.69 2.39 291.96

11 9.42 0.7 288.31
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SIMULATION OF THE DISPERSION OF THE POLLUTANTS

This chapter presents the preparation of the input data for the atmospheric dispersion model HYSPLIT
(Hybrid Single Particle Lagrangian Integrated Trajectory Model) used in the present study.

There are two potential suppliers of gas turbines in the Florovouni compressor station:
1) SIEMENS SGT 700 Gas Turbines
2) GE PGT 25+ Gas Turbines.

The technical data provided by the constructor show that the SIEMENS gas turbines produce higher
emissions than those of GE. For this reason, the present study investigated the impact of the emissions
from SIEMENS Gas Turbines in the area including also the background pollutant concentrations. Yet, to
provide a complete picture of both potential turbines installations, model simulations were also carried
out for the second case of GE Gas Turbines.

The Dispersion Model

The HYSPLIT model is the newest version of a complete system for computing simple air parcel
trajectories to complex dispersion and deposition simulations. As a result of a joint effort between NOAA
and Australia's Bureau of Meteorology, the model has been used for several applications
(https://ready.arl.noaa.gov/HYSPLIT.php ). The Air Resources Laboratory’s HYbrid Single-Particle
Lagrangian Integrated Trajectory (HYSPLIT) model is a complete system for computing both simple air
parcel trajectories and complex dispersion and deposition simulations. The model calculation method is a
hybrid between the Lagrangian approach, which uses a moving frame of reference as the air parcels move
from their initial location, and the Eulerian approach, which uses a fixed three-dimensional grid as a frame
of reference. In the model, advection and diffusion calculations are made in a Lagrangian framework
following the transport of the air parcel, while pollutant concentrations are calculated on a fixed grid. The
model is designed to support a wide range of simulations related to the atmospheric transport and
dispersion of pollutants and hazardous materials, as well as the deposition of these materials onto the
Earth’s surface.

Data of the pollutant emissions from FCS

The Florovouni station is designed to comprise eight (8) Stacks — Gas Turbines of 31MW each (in I1SO
conditions) in total. The computational study investigated the Phase 2 of the project which included 7 of 8
Gas Turbines (GT) operating 7665 hours per year.

Table 4 shows data on the geometric characteristics of the stacks and the gas flow properties while
Tables 5 and 6 provide the emission values of the pollutants from the two GT suppliers. The data show that
in each GT case, the seven stacks are identical between them with respect to the geometric characteristics,
operational parameters and emission rates of the pollutants.

Table 4. Data on emission sources from FCS.

Emission Number Stack Geometric
characteristics Exit gas Turbine Turbine Exit gas
source of stacks .
Height Size Temperature | Exhaust gas | Exhaust gas velocity
(°C) flow rate density (m/s)
kg/h kg/m’
(m) (m) (kg/h) (kg/m°)
Siemens SGT 7 19 2.6x3.8
200 Gas Turbine 531.0 332,800 0.410 22.8
GE PGT ?5+ Gas 7 19 2.15x4.25 505.0 284,400 0.442 19.5
Turbines
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Table 5: Data of NO, and CO from each SGT700 Gas Turbine.

Pollutant concentration limit in Emission rates of the
Pollutant
exhaust pollutants
mg/Nm® kg/h
NO, (as NO,) 35 9.1
co 40 10.4
Table 6: Data of NOx and CO from each GE PGT 25+ Gas Turbine.
Pollutant concentration limit in Emission rates of the
Pollutant
exhaust pollutants
mg/Nm’ kg/h
NO, (as NO,) 35 76
co 40 8.7

Ambient Air Quality in the Study Area

A field survey campaign was carried out during December 2017- January 2018 for two weeks (14 days
in total) to investigate the ambient air quality conditions in the area of Florovouni. The area is
mountainous and sparsely populated. The main economical activities in the region are agriculture
(farmlands in the valleys) and summer tourism mainly along the coast. There is no industrial activity in the
area of interest. During the winter months the concentrations of NOx and CO originate from
anthropogenic activities such as traffic and domestic heating. Hence, the campaign was designed to
determine the NO, and CO ambient concentrations of the residential areas, where the highest possible
concentrations out of the whole area could be detected. The locations of the measurements were mainly
within a circle of 10 km centred at the compression station.

Table 7, summarises the results from the field campaign. The measured data represent total daily
values, mean of the period of 14 days during the winter season. The measurements and consequent
laboratory analysis showed that the daily average background concentrations of both pollutants of interest
were of very low values compared to those found in more heavily populated areas of the country. In
particular, the CO ambient concentrations were smaller than the detection limit (0.2 mg/m3) of the
measuring device and analytical method. Hence, the concentrations of the CO background could not be
taken into account in the modelling study and were considered to be equal to zero.

The measured NO, concentrations were exploited in the modelling study to determine the
accumulated effect of the compressor station and the background on the mean hourly NO, concentrations.
Annual values of the ambient concentrations of the pollutant could not be determined as the field
campaign was limited to two weeks.

Since the campaign took place during the specific winter months, the corresponding measured data
was assumed as winter background in the dispersion modelling study in the simulation of the mean hourly
NO, concentrations during the characteristic weather types of winter (CW1, CW4, CW5 and CW9). An
interpolation method according to Wong et al, (2004)°, was applied to determine the background near
surface NO, hourly mean concentrations over the whole computational domain.

> Wong D W, Yuan L., & Perlin SA, Comparison of spatial interpolation methods for the estimation of air quality data,
Journal of Exposure Analysis and Environmental Epidemiology 14, 404—415 (2004), doi:10.1038/sj.jea.7500338
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of 10 km around FCS.

Table 7. Field survey (measured) total daily NO, and CO concentrations at locations within a radius

CO concentrations

NO, concentration (mg/m’)

Site (ng/m?) Detection limit 0.2 mg/m?
MAZARAKIA 6.2 0.009
KARTERI 8.5 0.012
POLYNERI 3.9 0.008
PERDIKA 12.1 0.010
SIVOTA 53 0.008
KARAVOSTASI 8.3 0.008
AGIA 7.1 0.006
ANTHOUSA 8.6 0.007
PARGA 13.0 0.010
ELEUTHERI 6.7 0.011
MARGARITI 8.4 0.009

RESULTS - CONCLUSIONS

This section focuses on the analysis of the HYSPLIT model results of the concentration values of NO,,
and CO from Florovouni Compression Station (FCS) for the two case studies of gas turbines suppliers.

The concentrations of NO, were calculated on an hourly and annual basis to compare the modelled
calculated results with the respective air quality limits as set by the legislation in force (MD
14122/549/E.103/2011 “Measures to improve air quality in compliance with the provisions of Directive
2008/50/EC "on the air quality and cleaner air for Europe" the European Parliament and Council of the
European Union of 21 May 2008”). According to the current directive, the air quality limit for NO, for
averaging period of 1 hour is set at 200 pg/m’ not to be exceeded more than 18 times a calendar. On an
annual average basis, the respective limit is 40 pg/m?>. The CO values were calculated as maximum daily 8
hour running mean concentrations for comparison with the respective air quality limit of 10 mg/m?
(Directive 2008/50/EC).

The modelling approach was performed without the inclusion of the photochemical reactions which
could reduce the concentrations of NO, and CO in the atmosphere for the reason of obtaining the
maximum possible values in the domain. Moreover, detailed data on the compounds from high resolution
inventories would be needed for a photochemical model, which were not available.

1. SIEMENS SGT 700 Gas Turbines

Two set-ups of model simulations were performed for the case of SIEMENS SGT 700 Gas Turbines. The
first one included only the emissions of NO, and CO from the FCS. In the second set-up, the model
simulated the total effect of the background values and those from the FCS on NO, concentration fields
during the winter CWTs. The distribution of the calculated NO, concentrations emitted from the FCS only is
shown in contours in Figures 2 and 3, where the domain centre is placed at the FCS. Special attention was
given to the populated areas around the compression station.

Figures 2 and 3 show the maximum hourly and annual average concentrations of NO, for the case of
SGT700 Gas Turbines, respectively, calculated by HYSPLIT taking into account the eleven characteristic
weather types of the region and their frequency of occurrence within a typical year (see Table 2). It can be
observed that the maximum hourly average values of NO, concentrations from the FCS are not found to
exceed the limit of 200 pg/m?® during any characteristic weather type (see Table 8). The maximum hourly
average NO, concentrations remain low and well below the air quality limit. The maximum hourly average
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concentration of NO, of 148.2 ug/m?® was calculated during CWT6. Those maximum values are calculated in
places closely to the compression station, within an approximate radius of less than 5 km. Furthermore,
the annual concentration values in NO, from the FCS do not exceed the respective air quality limit of 40
pg/m® (Figure 3). The modelling calculations show that the impact of the NO, concentrations from the
Florovouni compression station in the area is very small.

Table 10 summarizes the maximum hourly average and annual NO, concentrations as well as the CO
maximum 8-hour running mean values from the FCS calculated by the dispersion model over the
residential areas of the domain_ It can be deduced, that no exceedances of the NO, and CO respective air
quality limits occur over the populated areas within an approximate distance of 20 km.

Figure 4 (right hand panel) depicts the combined effect of background measured NO, concentrations
and those from the compressor station (left hand panel) in the near surface maximum hourly average
concentrations of NO, for winter characteristic weather types (CWT1, CW4, CW6 and CW9). As previously
mentioned, the hourly NOx concentrations during the winter period were measured to be very small. The
total NO, concentrations calculated in the domain during the winter period remain very low, well below
the air quality limit. The maximum total mean hourly NO, concentration in the domain was detected
during the CW9 to be equal to 81.8 pg/m’, whereas the corresponding value without the background
concentrations was 81.4 pg/m? (Fig. 4, left hand panel).

Table 11 summarizes the maximum hourly average NO, concentrations found in CWT 1, 4, 5 and 9,
over the residential areas from the FCS as well as those calculated as total contribution to the field from
the FCS and the background concentrations. The modelling results show that the concentrations from total
contribution remain low and well below the air quality limit of 200 ug/m? over all residential settlements
within a distance of 20 km from the FCS.

Figure 5 depicts the model results of the CO maximum 8-hour running mean concentrations for the 11
CWTs. The maximum 8-hour value of CO concentration was calculated to be equal to 67.8 pg/m’ during
CWTS5. This concentration value is not significant compared to the respective air quality limit of 10000
pg/m>. Overall, the CO 8-hour mean values were found to remain very low and insignificant compared to
the legislative limit everywhere in the domain. No exceedances occurred whatsoever (see Tables 9 & 10).

Table 8. Maximum calculated near surface values of hourly average NO, concentrations in the
domain per CWT (SGT700 Gas Turbines).

FCS (SGT700 Gas Turbines)
Maximum hourly (mean) NOy concentration (pug/m?>)
(air quality limit 200 ug/m’)
77.8
83.4
68.2
54.2
77.9
148.2
40.3
129.3
81.4
73.3
11 79.4
Table 9. Maximum calculated average concentration values of NO, and CO in the domain (SGT700
Gas Turbines) and air quality limits (2008/50/EC).
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Maximum hourly NOX (pug/m?>) Annual average NO, (pg/m’) Maximum 8-h mean CO (pg/m’)
(limit 200 pug/m°) (limit 40 pug/m°) (limit 20000 pg/m®)
148.2 7.2 67.8
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Table 10. Calculated maximum concentration values of NO, and CO over the residential areas in the
domain for all CWT (SGT700 Gas Turbines).

FCS SGT700 Gas Turbines
Distance Maximum Annual average Maximum 8-h
from FCS hourly (mean) NOx running mean CO

(km) NOy concentration concentration

concentration (ng/m3) (ng/m3)
(ug/m’)
Nu. Settlements (limit (limit (limit

200 pg/m’) 40 pg/m°) 10000 pg/m°)
1 IGOUMENITSA 17.28 2.20 0.04 1.11
2 NEA SELEFKEIA 19.79 1.02 0.03 0.68
3 PARAMYTHIA 18.6 0.72 0.01 0.54
4 PARGA 9.6 10.31 0.22 2.96
5 PERDIKA 3.99 2.78 0.06 1.30
6 ACHEROUSIA 24.17 0.31 0.01 0.21
7 AGIA 5.48 8.35 0.33 4.36
8 AGIA KYRIAKI 23.63 0.04 0.00 0.01
9 AGIA MARINA 12.4 0.52 0.02 0.18
10 AMMOUDIA 17.96 1.15 0.04 0.50
11 AMPELIA 10.52 0.21 0.00 0.10
12 ANTHOUSA 7.28 10.69 0.43 5.38
13 ARGYROTOPOS 6.95 54.15 2.11 34.01
14 CHOCHLA 24.74 0.20 0.00 0.04
15 CHOIKA 20.43 0.19 0.00 0.09
16 CHRYSAVGI 18.14 0.64 0.01 0.32
17 ELATARIA 24.85 0.16 0.00 0.02
18 ELEUTHERION 8.39 4.99 0.16 2.50
19 FASKOMILIA 10.33 0.65 0.01 0.19
20 GAIOS 23.18 2.08 0.02 1.22
21 GARDIKION 19.54 0.62 0.00 0.15
22 GRAIKOCHORION 16.38 3.26 0.07 2.05
23 GRIKA 13.75 0.31 0.01 0.13
24 KALLITHEA 20.78 0.19 0.00 0.06
25 KARIOTION 18.46 0.38 0.00 0.06
26 KARTERION 4.05 22.91 0.17 9.07
27 KARVOUNARION 12.02 0.25 0.00 0.06
28 KASTRION 22.54 0.34 0.01 0.15
29 KATAVOTHRA 5.64 17.62 0.33 6.21
30 KEFALOVRYSON 17.66 0.18 0.00 0.21
31 KORITIANI 15.61 4.32 0.05 1.86
32 KORONI 19.84 0.50 0.01 0.36
33 KRYOVRYSI 13.68 0.69 0.01 0.19
34 KYPARISSON 19.43 0.51 0.01 0.32
35 KYPSELI 19.06 0.50 0.02 0.44
36 LADOCHORION 15.56 4.84 0.11 1.93
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37 LAKKA 23.31 0.94 0.02 0.13
38 LOGOS 22.15 0.44 0.01 0.20
39 LOUTSA 24.12 0.27 0.01 0.16
40 MAGAZIA 24.54 0.28 0.01 0.12
41 MARGARITION 7.73 0.49 0.01 0.27
42 MAVROUDION 20.24 0.97 0.03 0.59
43 MAZARAKIA 6.18 2.21 0.05 0.69
44 MESOPOTAMON 20.94 0.47 0.01 0.32
45 MORFION 12.56 1.92 0.03 0.53
46 MOUZAKAIIKA 23.52 0.41 0.01 0.18
47 NEOCHORION 18.08 0.61 0.01 0.26
48 PALAIOCHORION 21.69 0.27 0.01 0.15
49 PANKRATI 13.29 0.16 0.00 0.05
50 PARAPOTAMOS 20.72 0.75 0.02 0.57
51 PLATARIA 12.45 4.33 0.09 1.56
52 PRODROMION 18.22 0.38 0.00 0.08
53 PSAKA 12.79 0.26 0.01 0.08
54 SALONIKI 25.56 0.10 0.00 0.02
55 SEVASTON 12.94 0.34 0.00 0.02
56 SKANDALON 16.04 0.31 0.01 0.14
57 STAVROCHORION 21.76 0.17 0.01 0.14
58 SYVOTA 10.43 3.92 0.06 2.09
59 THEMELON 19.41 0.45 0.02 0.36
60 VALANIDORACHI 21.44 041 0.01 0.19
61 VERENIKI 27.71 0.19 0.00 0.07
62 VRYSAI 8.88 3.96 0.11 1.97
63 XIROLOFOS 14.45 0.43 0.01 0.12
64 ZERVOCHORION 19.22 0.84 0.01 0.34
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Figure 2. Near surface maximum hourly average concentrations of NO, from FCS for the 11 CWT (SGT
700 Gas Turbines). Black dots indicate residential areas. Air quality limit values for hourly
concentration of NO,: 200 (ug/m?).
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Figure 3. Near surface total average annual NO, concentration contours from FCS (in ug/m3) (SGT
700 Gas Turbines). Annual Air Quality Limit for NO,: 40 (ug/m?>).
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Table 11. Calculated for CWT 1, 4, 5 and 9 near surface: 1) maximum hourly concentration values of
NOx over the residential areas in the domain from FCS and 2) total concentrations from FCS and

background (SGT700 Gas Turbines).
- Air quality limit 200 pg/m® -

Settlements

Maximum hourly (mean)zNOx
concentration (ug/m°)
(no background contribution)

Maximum hourly (mean) NOy
Total concentration (pug/m?’)
(with background contribution)

1 IGOUMENITSA 0.12 0.28
2 NEA SELEFKEIA 0.16 0.32
3 PARAMYTHIA 0.72 0.88
4 PARGA 10.31 10.70
5 PERDIKA 2.78 3.18
6 ACHEROUSIA 0.22 0.38
7 AGIA 8.35 8.65
8 AGIA KYRIAKI 0.00 0.16
9 AGIA MARINA 0.24 0.40
10 AMMOUDIA 0.84 1.01
11 AMPELIA 0.21 0.38
12 ANTHOUSA 10.69 11.01
13 ARGYROTOPOS 41.26 41.43
14 CHOCHLA 0.12 0.29
15 CHOIKA 0.07 0.23
16 CHRYSAVGI 0.64 0.81
17 ELATARIA 0.00 0.16
18 ELEUTHERION 4.99 5.30
19 FASKOMILIA 0.07 0.23
20 GAIOS 2.08 2.24
21 GARDIKION 0.62 0.78
22 GRAIKOCHORION 0.14 0.30
23 GRIKA 0.31 0.47
24 KALLITHEA 0.00 0.16
25 KARIOTION 0.38 0.54
26 KARTERION 22.91 23.24
27 KARVOUNARION 0.07 0.24
28 KASTRION 0.34 0.50
29 KATAVOTHRA 2.29 2.63
30 KEFALOVRYSON 0.18 0.34
31 KORITIANI 0.05 0.22
32 KORONI 0.50 0.66
33 KRYOVRYSI 0.15 0.32
34 KYPARISSON 0.05 0.21
35 KYPSELI 0.50 0.66
36 LADOCHORION 0.24 0.41
37 LAKKA 0.29 0.46
38 LOGOS 0.44 0.60
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39 LOUTSA 0.25 0.41
40 MAGAZIA 0.16 0.33
41 MARGARITION 0.49 0.80
42 MAVROUDION 0.10 0.27
43 MAZARAKIA 0.14 0.36
44 MESOPOTAMON 0.47 0.63
45 MORFION 1.92 2.08
46 MOUZAKAIIKA 0.41 0.57
47 NEOCHORION 0.00 0.16
48 PALAIOCHORION 0.00 0.16
49 PANKRATI 0.03 0.19
50 PARAPOTAMOS 0.06 0.22
51 PLATARIA 0.38 0.54
52 PRODROMION 0.38 0.54
53 PSAKA 0.26 0.42
54 SALONIKI 0.03 0.20
55 SEVASTON 0.34 0.51
56 SKANDALON 0.20 0.36
57 STAVROCHORION 0.16 0.33
58 SYVOTA 0.35 0.54
59 THEMELON 0.45 0.61
60 VALANIDORACHI 0.41 0.57
61 VERENIKI 0.10 0.26
62 VRYSAI 3.96 4.31
63 XIROLOFOS 0.43 0.60
64 ZERVOCHORION 0.84 1.00
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WT 1

Total effect
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WT 4

Total effect
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Figure 4. Left: Near surface maximum hourly average concentrations of NO, from FCS for CWT 1, 4,5
and 9 (SGT 700 Gas Turbines). Right: Combined effect of NO, emitted from FCS and background values
measured in the area. Annual Air Quality Limit for NO,: 40 (ug/m?®).
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Figure 5. Near surface calculated 8-hour running mean concentration values of CO (pg/m?) from FCS
for the 11 CWT (SGT 700 Gas Turbines). Air quality limit for 8-hour mean concentration: 10000 (pg/m?).
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2 GE PGT 25+ Gas Turbines

The model simulated also the emissions from GE PGT 25+ Gas Turbines even though the supplier’s
data show that they are lower than those of SIEMENS. In this case, the model was set-up to simulate only
emissions from the compression station without the inclusion of ambient concentrations. The total
contribution of the background and the FCS concentrations to the air quality of the area was investigated
during the SIEMENS case and that was found to be very small in the area, below the air quality limits.

Figures 6 and 7 show the maximum hourly and annual average concentrations of NO, for the case of
GE Gas Turbines, calculated by the model taking into account the eleven characteristic weather types of
the region and their frequency of occurrence within a typical year (see Table 2). It can be observed that the
maximum hourly average values of NO, concentrations from the FCS do not exceed the limit of 200
ng/m? during any characteristic weather type (see Table 12). In fact, the maximum hourly average NO,
concentrations remain low and well below the air quality limit. The maximum hourly average
concentration of NO, of 133.3 ug/m?® was found during CWT6. Those maximum values are calculated in
areas closely to the compression station, within an approximate radius of less than 5 km. In addition, the
annual concentration values in NO, from the FCS do not exceed the respective air quality limit (40 pg/m?3)
(Figure 7). The maximum annual NO, concentration of 7.2 ug/m? is low compared to the respective air
quality limit of 40 pg/m? (Table 13). It can be deduced that the impact of the NO, concentrations from the
Florovouni compression station in the area is very small for the case of GE PGT 25+ Gas Turbines. The
maximum 8-hour running mean CO concentration was found to be equal to 67.6 ug/m°, a value considered
to be negligible compared to the air quality limit of 10000 pug/m>.

Table 14 summarizes the maximum hourly average and annual NO, concentrations as well as the CO
maximum 8-hour running mean values from the FCS calculated by the dispersion model over the
residential areas of the domain__It can be deduced, that no exceedances of the NO, or CO respective air
quality limits occur over the populated areas.

Table 12. Maximum calculated near surface values of hourly average NO, concentrations from FCS
in the domain per CWT (GE PGT 25+ Gas Turbines).

Maximum
Weather hourly (mean) NOy
types concentration
(pg/m’)
1 66.2
2 101.0
3 59.4
4 45.1
5 68.6
6 133.3
7 50.3
8 132.1
9 67.7
10 68.4
11 86.9

Table 13. Maximum calculated average concentration values of NO, and CO in the domain (FCS GE
PGT 25+ Gas Turbines) and air quality limits (2008/50/EC).

Maximum Annual average NO, Maximum 8-h
hourly (mean) NOX concentration mean CO concentration
concentration (ng/m3) (ng/m?)
(ng/m’)
(limit 200 pg/m?>) (limit 40 pg/m>) (limit 10000 pg/m°)
133.3 7.2 67.6
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domain for all CWT (GE PGT 25+ Gas Turbines).

Table 14. Calculated maximum concentration values of NO, and CO over the residential areas in the

FCS GE PGT 25+ Gas Turbines

Distance Maximum Annual average Maximum 8-h
from FCS hourly (mean) NOXx mean CO
(km) NOy concentration concentration
concentration (ng/m3) (ng/m3)
(ug/m’)
Nu. Place of residence (limit (limit (limit

200 pg/m’) 40 pg/m’) 10000 pg/m’)
1 IGOUMENITSA 17.28 2.07 0.03 0.29
2 NEA SELEFKEIA 19.79 0.69 0.02 0.31
3 PARAMYTHIA 18.6 8.67 0.00 2.60
4 PARGA 9.6 8.67 0.18 2.60
5 PERDIKA 3.99 3.12 0.06 1.34
6 ACHEROUSIA 24.17 6.14 0.00 3.00
7 AGIA 5.48 6.14 0.27 3.00
8 AGIA KYRIAKI 23.63 0.39 0.00 0.11
9 AGIA MARINA 12.4 0.93 0.01 0.41
10 AMMOUDIA 17.96 0.93 0.03 0.41
11 AMPELIA 10.52 7.84 0.00 2.88

12 ANTHOUSA 7.28 45.80 0.28 12.43
13 ARGYROTOPOS 6.95 45.80 1.94 12.43

14 CHOCHLA 24.74 0.19 0.00 0.25
15 CHOIKA 20.43 0.33 0.00 0.25
16 CHRYSAVGI 18.14 0.33 0.00 0.02
17 ELATARIA 24.85 3.73 0.00 1.59
18 ELEUTHERION 8.39 3.73 0.10 1.59
19 FASKOMILIA 10.33 2.69 0.01 0.13
20 GAIOS 23.18 2.69 0.02 0.13
21 GARDIKION 19.54 3.65 0.00 0.24
22 GRAIKOCHORION 16.38 3.65 0.05 0.24
23 GRIKA 13.75 0.24 0.00 0.05
24 KALLITHEA 20.78 0.72 0.00 0.05
25 KARIOTION 18.46 22.37 0.00 8.85
26 KARTERION 4.05 22.37 0.15 8.85
27 KARVOUNARION 12.02 0.98 0.01 0.14
28 KASTRION 22.54 16.08 0.01 4.79
29 KATAVOTHRA 5.64 16.08 0.33 4.79
30 KEFALOVRYSON 17.66 3.50 0.00 0.16
31 KORITIANI 15.61 3.50 0.05 0.30
32 KORONI 19.84 0.49 0.01 0.30
33 KRYOVRYSI 13.68 0.45 0.01 0.15
34 KYPARISSON 19.43 0.52 0.01 0.38
35 KYPSELI 19.06 2.62 0.01 0.57
36 LADOCHORION 15.56 2.62 0.08 0.57
37 LAKKA 23.31 1.09 0.02 0.02
38 LOGOS 22.15 0.45 0.01 0.11
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39 LOUTSA 24.12 0.26 0.00 0.11
40 MAGAZIA 24.54 0.67 0.01 0.23
41 MARGARITION 7.73 0.67 0.01 0.31
42 MAVROUDION 20.24 1.96 0.02 0.54
43 MAZARAKIA 6.18 1.96 0.04 0.54
44 MESOPOTAMON 20.94 2.23 0.01 0.64
45 MORFION 12.56 2.23 0.03 0.64
46 MOUZAKAIIKA 23.52 0.62 0.00 0.10
47 NEOCHORION 18.08 0.62 0.01 0.07
48 PALAIOCHORION 21.69 0.41 0.01 0.07
49 PANKRATI 13.29 0.21 0.00 0.14
50 PARAPOTAMOS 20.72 1.66 0.01 0.49
51 PLATARIA 12.45 1.66 0.06 0.49
52 PRODROMION 18.22 0.63 0.00 0.06
53 PSAKA 12.79 0.63 0.01 0.09
54 SALONIKI 25.56 0.22 0.00 0.09
55 SEVASTON 12.94 0.35 0.00 0.11
56 SKANDALON 16.04 0.35 0.01 0.11
57 STAVROCHORION 21.76 2.23 0.01 0.25
58 SYVOTA 10.43 2.23 0.04 0.51
59 THEMELON 19.41 0.64 0.02 0.51
60 VALANIDORACHI 21.44 0.56 0.01 0.19
61 VERENIKI 27.71 1.55 0.00 1.06
62 VRYSAI 8.88 1.55 0.06 1.06
63 XIROLOFOS 14.45 0.22 0.01 0.06
64 ZERVOCHORION 19.22 0.20 0.00 0.06
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Figure 6. Near surface maximum hourly average concentrations of NO, from FCS for the 11 CWT (GE
PGT 25+ Gas Turbines). Black dots indicate residential areas. Air quality limit values for hourly
concentration of NO,: 200 (pg/m?).
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Figure 7. Near surface total average annual NO, concentration contours from FCS (in ug/m?®) (GE PGT
25+ Gas Turbines). Annual Air Quality Limit for NO,: 40 (ug/m?>).
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Figure 8. Near surface calculated 8-hour running mean concentration values of CO (ug/m?®) from FCS
for the 11 CWT (GE PGT 25+ Gas Turbines). Air quality limit for 8-hour concentration: 10000 (pug/m?>).
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Summary - conclusions

The study was performed with the modelling system WRF-HYSPLIT to investigate the dispersion of NO,
and CO emissions from the future Florovouni gas compressor station during Phase 2 of the project and for
the potential installation of gas turbines from two suppliers, SIEMENS SGT 700 Gas Turbines and GE PGT
25+ Gas Turbines. The measured ambient concentrations were taken into account in the dispersion
simulation for the supplier SGT 700 Gas Turbines, which produced the highest emissions compared to the
GE PGT 25+ Gas Turbines case. The dimensions of the modelling domain were large enough to include
sufficiently the residential areas within a distance of approximately 20 km from the compression station.

The dispersion simulations were carried out for the eleven (11) characteristic weather types (CWT) of
the area determined using appropriate 3-dimensional meteorological data. The near-surface hourly
average and annual NO, concentrations as well as the 8-hour running mean CO concentration values were
calculated in order to be comparable to the respective air quality limits as set by the legislation in force
(MD 14122/549/E.103/2011 “Measures to improve air quality in compliance with the provisions of
Directive 2008/50/EC "on the air quality and cleaner air for Europe" the European Parliament and Council
of the European Union of 21 May 2008").

Overall, the hourly mean and annual NO, concentrations were calculated to be smaller than the air
quality limits everywhere in the domain and during all the 11 CWTs, for both cases of gas turbines
suppliers. Maximum concentrations were found in close distances from the FCS and within a radius of less
than 5 km. The CO concentrations were calculated to be negligible compared to the air quality legislative
limit.

It must be emphasised also that no exceedances of the NO, and CO respective air quality limits were
found over the populated settlements within a distance of approximately 20 km due to the emissions from
the Florovouni compressor station.

More particularly, the modelling results yielded the following:

SGT 700 Gas Turbines:

B the maximum mean hourly NO, concentration was found to be equal to 74% of the air quality

limit of 200 pg/m? (during CWT 6)

the maximum annual NO, concentration was found to be equal to 18% of the air quality limit

of 40 pg/m?

B the maximum 8-hour running mean CO concentration was found to be equal to 0.68% of the
air quality limit of 10000 pg/m? (during CWT5)

SGT 700 Gas Turbines with contribution of background concentrations included:

B the maximum mean hourly NO, concentration was found to be equal to 41% of the air quality
limit of 200 pg/m? (during CWT 9)

GE PGT 25+ Gas Turbines:

B the maximum mean hourly NO, concentration was found to be equal to 67% of the air quality

limit of 200 pg/m? (during CWT 6)

the maximum annual NO, concentration was found to be equal to 18% of the air quality limit

of 40 pg/m?

B the maximum 8-hour running mean CO concentration was found to be equal to 0.67% of the
air quality limit of 10000 pg/m? (during CWT5)
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A. SCOPE OF WORKS

Poseidon Pipeline Project is a natural gas pipe under study, that will transfer
natural gas to Europe through the south corridor. The pipe will start from

Greece, it will traverse the Adriatic Sea and it will end in South Italy.

‘Florovouni’ Compression Station will be located in Thesprotia in West Greece
(GGRS87 coordinates: X = 185 405,69 Y =4 362 971.98). At the initial stage
it will have 70 MW capacity and at the final stage it will have 210 MW capacity.

The subject of this Acoustic Study is to measure the existing ambient noise in
settlements around the location of the ‘Florovouni’ Compression Station and to
assess the impact to these settlements from noise emitted from the plant when
it will be operating. The project is under study; hence the assessment will be
made by simulating the propagation of the sound emitted during the operation

to the nearby settlements of:
e Karavostasi, 6km Southwest
e Perdika, 4km West
e Agia, 5.3km South

e Karteri, 3.5km East

This report presents the baseline noise measurements and the noise maps

predicted from the noise propagation model.
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B. THEORY - DEFINITIONS

B.1. Definitions, properties and measurement units of sound

Sound is defined as the mechanical disturbance that propagates with certain
speed in a medium that can develop internal forces and has such a character

that can stimulate the auditory transducer and cause auditory sense.

The frequency of the sound (f) is the oscillation frequency of the particles of the
elastic medium due to the dissipation of the sound wave, which corresponds to
the number of repetitions per second and is measured in Hertz (Hz).

In acoustics, the units that are used are usually logarithmic. The main unit of
measurement is the decibel (dB). It is a logarithmic unit of measurement of

acoustic pressure, tension and power emitted by a sound source.

Instant sound level (Sound Pressure Level) is defined thus as:

2
L (1)=10log p_g) — 2010g 2D 4z, 1)
P P P
where p(t) is the instantaneous sound pressure and po = 2x10-5 N/m? is the

reference value.

The dynamic range that can be perceived by an average person is 0-120 dB.
Since the dB is a logarithmic unit, a reduction of 6 dB corresponds to half (1/2)

the value of the instantaneous sound pressure.

All noise sources cause a time-varying sound level. Therefore, noise cannot be
described and evaluated with the use of instant sound level. For this reason,
the equivalent continuous sound level or equivalent noise level is used, Leq,
which expresses the level of a constant sound source that encompasses the
same acoustic energy with the actual sound.
;j‘pzdt
Leq =10log —5—, (2)
Pre

where T is the time of observation.
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The human ear works in the frequency range from 16Hz up to 20 kHz but its

sensitivity is not the same at all frequencies. Specifically, the human ear is more
sensitive to frequencies in the range of 1000-2000 Hz. For this reason, and in
order to adjust the measured noise in the way of the human ear canal, we use

frequency-weighting filters. The most common filter is the A-weighting filter.

The sound level resulting from measurements with A-weighting filter called the
A-Weighted sound level and is measured in dB(A). In the majority of cases, the
noise measurements (acoustic pressure levels) are made using this filter, by
using certified portable devices, called sound level meters. These instruments
are fitted with A-weighting filter and the calculation in dB(A) is done

automatically.

B.2. Sound and its evaluation criteria

Sound is defined as the mechanical disturbance that propagates with certain
speed in a medium that can develop internal forces and has such a character

that can stimulate the auditory transducer and cause auditory sense.

Common indices that are used for environmental noise impact assessment are:

Leq: The energetic average level of the noise during a measurement

Lday A-weighted long-term mean sound level, calculated for the total
‘day’ time periods (07:00 — 19:00) of the year

Levening A-weighted long-term mean sound level, calculated for the total
‘evening’ time periods (19:00 — 23:00) of the year

Lnight A-weighted long-term mean sound level, calculated for the total
‘night’ time periods (23:00 — 07:00) of the year
Loen 24hr noise index which is defined from the above indices as:

1 Ly Levening*5 Lnight+10
Lpeny = 10 -logy (ﬁ(lZ 10710 +4-10" 10— +8-10" 10 ))

Any non-constant, complex sound, which creates an annoying acoustic

impression, is noise. Noise is defined as an unwanted sound, which is
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unpleasant and usually causes side effects such as: discomfort, difficulty in

communication, etc, as well as physical impacts such as hearing loss.

Depending on the way of observation, the noise is divided into the following
categories:

Ambient Noise

Ambient noise is the total result of all airborne sounds that are produced from
multiple sources, near or far in a given environment, and none of the source is
of any interest. ELOT 263.1 (1.209)

Background Noise
Background noise is the noise that comes from all sources that are not related
to the specific noise under study. EAOT 263.1 (1.210)
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C. SPECIFICATIONS - LEGISLATION

> Presidential Decree P.D. 1180 (G.P. 293/A/6-10-81) “Regulation of issues
relative to the foundation and operation of industries, all kinds of
mechanical facilities and storage areas for to environmental

protection”.

The Presidential Decree P.D. 1180, defines the allowed noise limits that are
emitted to the environment during the operation of the facilities, measured

over the border of the estate in which the facility operates.

Regarding legislated industry areas, the maximum noise limit is up to
70dB(A). In areas where a number of industries are located, the maximum
noise level is up to 65dB(A). In areas where industries and residencies are
equally shared, maximum noise level is up to 55dB(A). In areas where

residencies prevail, maximum noise level is up to 50dB(A).

In the area of the project the limit is 65 dB(A).
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For the evaluation of the acoustic environment the noise measurements are
performed in accordance with the ISO 1996-1:2003.

D.1. Equipment

The acoustic measurements were undertaken with the following equipment:

Integrating Sound level meter:
Norsonic N-140 and Cirrus CR:8011A Sound analysers (S/N 1403508,
B19372FD, B19377FD), precision Class 1, with real time filters 1/1- ka1 1/3-

octave and spectral weighting networks A, C and Flat

Precision sound calibrators:
Calibrator Norsonic N-1251 serial number 32297, precision Class 1
Cirrus CR:511 S/N ??7?, precision Class 1

The sound analysers are precision Class 1, that corresponds to the technical
specifications contained in the Publications 61672-1:2003 of the International
Electro technical Committee (I.E.C. Publications 61672-1:2002) as well as the
EAOT EN 61672.01.

D.2. Measurement procedure

The measurements were conducted from Monday, 29.01.2018 till Wednesday,
31.01.2018. In each case calibration was performed on the spot, before starting
the measurements (which was repeated at the end of measurement as required
by the standard measurement procedure ISO 1996 and indicated that the
sensitivity of the instruments had remained stable during the measurements).
The sound measurements were made with a time circuit (F) Fast and A-

weighting frequency filter while third 1/3 spectral analysis.
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Position Start End GGRS87 X GGRS87 Y
N_o1
Karavostasi | 29/1/18 08:42 | 30/1/18 08:43 179 980,58 | 4 360 490,87
N_02
Agia 29/1/18 09:15 | 30/1/18 09:16 185 913,26 | 4 357 625,69
N_o3
Perdika 30/1/18 10:22 | 31/1/18 11:54 188 291,59 | 4 365 418,86
N_04
Karteri 30/1/18 11:37 | 31/1/18 12:51 181 210,50 | 4 363 982,09
N_05
Site 29/1/18 11:00 | 31/1/18 13:00 185 433,54 | 4 362 983,39

D.3.

Table 1, Measurements Table

Measurement results

A summary table of the measurement results appear on the table below:

Position Lday Levening | Lnight LDEN Leq L95
N_o1
Karavostasi 52,2 44,1 44,0 51,8 49,8 39,3
N_02
Agia 57,9 56,9 46,7 57,9 56,1 31,3
N_03
Perdika 59,2 56,9 49,5 59,2 57,2 26,6
N_04
Karteri 51,8 48,8 45,2 53,0 50,0 29,6
N_05
Site 29,1 27,9 30,2 36,1 29,3 21,4

Table 2, Measurement Results

Details of the measurements are provided at Appendix B:

‘Detailed

Measurements Results’ which is attached at the end of the report.

In all settlements the sound level meters were placed close to the centre of

each settlement and thus exposed to the road traffic noise of the main road of

each settlement, which was the major noise source in all cases. House further

away from the main road would be exposed up to 10 dB less noise. The L95

index is a representative value for the noise level at all houses in the settlement

when there is no traffic circulation.

54 SPIROY DIMA str, 190 02 — PEANIA

Tel.:

210 6921928

Fax:

210 6921958 E-mail:

info@ema.com.gr




BASELINE NOISE STUDY FOR a((
‘FLOROVOUNI’ COMPRESSION STATION

F. NOISE PROPAGATION MODEL

POSEIDON PIPELINE PROJECT |l‘|

Acoustics Consultancy Company

F.1. Noise propagation software

The acoustic study was implemented with the use of specialized software for
the noise prediction and noise mapping, which is in accordance to the
requirements of the directive 2002/49/EC.

The software used is "IMMI 2017 Premium™ of the German Company
"Woelfel MeBsysteme GmbH'. The consultancy team has in its possession the
license IMMI 2017 Premium S72/354.

The calculations of the noise propagation was conducted base on the
international standard 1SO 9613 (Acoustics -- Attenuation of sound during
propagation outdoors) and in accordance to the ISO/TR 17534-3:2015
(Acoustics -- Software for the calculation of sound outdoors).

All the calculations correspond to the A-weighted equivalent sound level index
(Laeq measured in dB(A)).

F.2. Noise Propagation Simulation

The input parameters are displayed in the Table 3 with the respective
assumptions. Based on this data, a 3-D model for the noise propagation was

made (Figure 1), in order to produce a noise map of the area.

The model was calibrated using the noise field measurements. The noise
sources from the Compression Station are modeled as an area source which
results to noise level not more than 65 dB(A) at the borders of the plant, as this
is a requirement by the Law (see page 7 of this report, section
C. SPECIFICATIONS — LEGISLATION) and the environmental terms of the

project.
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No INPUT DATA ASSUMPTIONS - VALUES

Topography: Primary and Contours in project area
1 secondary contour lines and | Rest of study area: from the SRTM (NASA) database

altitude points X =Y coordinates of settlements: from satellite pictures (assumption)
2 Buildings — obstacles No buildings or other objects were taken in consideration
3 Ground- Sound Absorption Average ground and sea sound absorption A = 0.5 (assumption)

) . ) The traffic noise was not modeled as it is not part of the scope of works of
4 Noise Sources - traffic noise
the study.

5 Noise Sources — sound level Area noise source inside the plan that was calibrated to give 65 dB(A) at

from plant the border of the plan

Noise Propagation —wind ) ) )
6 ) ) Downwind propagation (worst case scenario)

direction

Noise Propagation — o
7 ) o Temperature 25°C, Humidity 60%

meteorological conditions

Calculations — order of
8 . 3

reflections
9 Control Criteria A-weighted Leq

Table 3, Input data and assumptions for the sound dissipation 3D model

——

Elrevestasi

Figure 1, Overall topography of the 3-D model of the investigated area in IMMI
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F.3. Model Results

The resulting noise levels at the four settlements around Florovouni

Compression Station are summarized in the table below:

Prediction
with
Station in Baseline measurements
operation | (see page 9 and Appendix B)
Position
Position Leq Lnight Leq L95
N_o1
Karavostasi 14,2 44,0 49,8 39,3
N_02
Agia -2,2 46,7 56, 1 31,3
N_o3
Perdika 22,4 49,5 57,2 26,6
N_04
Karteri 8,1 45,2 50,0 29,6
N_o5
Site 65,0 30,2 29,3 21,4

Table 4, Summary results from 3D noise emission model

It is evident that due to distance and terrain screening, the noise level is

substantially lower than the values that were measured in these settlements

during the measurement survey in January 2018. The highest noise level is
expected in Perdika settlement, at 22 dB(A), where Leq = 57,2 dB(A) for the

average ambient noise level and 49,5 dB(A) during the night. Even with no

traffic circulation (based on index Les%), the maximum noise level from the

Compression Station is 4 dB lower.

Detailed noise maps are presented in Appendix A.
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G. CONCLUSIONS

1. From the acoustic measurements made by specialist acoustic consultants,
the ambient noise in the centers of the settlements near the proposed site
for the construction of the ‘Florovouni’ Compression Station is in the
Loen = 50 — 60 dB(A) zone. The main noise source is the traffic noise from
vehicles crossing the main road of each village. During nighttime the noise
levels are in the Lnight = 45 — 50 dB(A) zone.

2. The noise currently at the proposed site location on top of Florovouni

highland, is roughly constant, day and night, around 30 dB(A).

3. According to sound dissipation calculations that were performed using a
computer 3-D model of an area about 6km around the site, the noise impact
during the operation of Florovouni Compression Station will be negligible for
the settlements Karavostasi, Karteri and Agia and barely minimal for
settlement Perdika, assuming that all the necessary measures will be taken
so that the Compression Station will comply with the limit of emitting noise
levels no more than 65 dB(A) at the plant’s border, which is implied by the

Law and the environmental terms of the project.

On behalf of
Acoustics Consultancy Company

Alexandros Galatas
Civil Engineer
MSc Sound & Vibration Studies
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APPENDIX A

Noise Maps
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IGI Poseidon

NOISE MEASUREMENT RESULTS
PROJECT: BASELINE NOISE STUDY FOR ‘FLOROVOUNI’ COMPRESSION STATION

au

Acoustics Consultancy Company

Measuring Position 01 Karavostasi
Coordinates X= 179 980,58
(GGRS 87) Y= 4360 490,87
Microphone Height (m) 4,00

Start 29/1/18 8:42

End 30/1/18 8:43

Meaasured By AAEEavEpog Mhatag
Report By AAEEavSpog Maatdg

Measuring Instrument

Cirrus CR:811A
S/N B19377FD

Mic. Sensiticity before / after -25,3dB / -24,8 dB
) X Cirrus CR:511E
Field calibrator S/N 43636
Calibration Date 17/4/2015
Calibration Laboratory Norsonic Calibration Labs
Average wind (m/sec) 2,03
Major wind direction ENE
Temperature variation (°C) 6.8-15.1
Lgay 07:00 19:00 52,2
Levening 19:00 23:00 44,1 | ~ & v
Lhight 23:00 07:00 44,0 ',_ ¢ : ’ |
Measured Values Lgen 51,8 . e ~ . &
dB(A) Laeq(zan) 49,8 ‘ -
5
[ 89,9 - : e
Time of Day Laeq | Lmax | Loz | Lio | Lso | Leo | Les | Leo |Graph of Hourly distribution
07:00-08:00 [44,5]78,2]49,1]45,9]43,1]408]40,1]39,0] 00
08:00-09:00 49,1183,8]56,5]49,8)44,4]41,6]40,9] 39,7 70,0
09:00-10:00 |[52,1]83,8|61,4]543]466]42,1]41,1]394] o0
10:00-11:00 52,2168,0]60,6]56,0]49,0]429]41,8]39,9] 500
11:00-12:00 50,51 78,8]58,8]|54,3]46,8|41,8]40,8]39,4] 400
12:00-13:00 49,3]178,8]1575]52,1|45,4]41,5]40,5]39,2| 300
13:00-14:00 48,1170,0]56,7]50,6]449]41,5]40,6] 39,2 200
14:00-15:00 50,91 68,0]159,0]53,9]46,9]|42,3]41,3]39,7] 100
15:00-16:00 52,5]69,8]60,2]|548]47,8|43,1]42,1] 40,6 0,0
16:00-17:00 | 54,8899 59,4 483 44,7 41,9]41,1] 39,8 £88888888888888888888888
17:00-18:00 | 58,0 89,9 652 49,0] 44,8| 42,1] 41,4 40,1 Scsssssssssssssssssssgss
18:00-19:00 [ 47,4]81,8]53,9]46,2[43,2]40,1]39,3]38,0 5888030 I0EE8I3JAR8358888
19:00-20:00 43,8 158,5]49,2]1459]43,1]40,2]39,4] 38,2 L95 ®LAeq
20:00-21:00 43,7157,91 47,9459 43,2 40,71 40,11 39,0
21:00-22:00 | 44,5]57,9|48,5]46,5| 44,0] 41,7 41,0] 39,8 [Notes:
22:00-23:00 44,1153,1]48,2| 46,3 43,5] 40,9] 40,1 ] 38,9 |Andotaon and dfova Spouou: 9m
23:00-00:00 43,4153,1147,5]145,5]|42,8]40,4] 39,8] 38,7
00:00-01:00 44,2170,7]48,0] 45,4) 42,7] 40,2] 39,6] 38,6
01:00-02:00 45,11 70,7 48,8] 45,4 42,5]40,0] 39,3] 38,4
02:00-03:00 43,7159,91 47,71 45,7 43,2 41,01 40,41 39,4
03:00-04:00 44,0159,9]148,0]1459]43,3]41,0]140,4] 39,3
04:00-05:00 43,01 51,3]147,0] 45,1)42,7]|40,4] 39,7] 38,6
05:00-06:00 43,61 51,01 47,11 45,5]43,2]|41,1]40,5] 39,5
06:00-07:00 44,41629]147,9] 46,2]143,9]41,5]40,9] 39,9
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IGI Poseidon

NOISE MEASUREMENT RESULTS
PROJECT: BASELINE NOISE STUDY FOR ‘FLOROVOUNI’ COMPRESSION STATION

CZ«‘I‘I

Acoustics Consultancy Company

Measuring Position 02 Agia
Coordinates X= 185913,26
(GGRS 87) Y= 4357 625,69
Microphone Height (m) 4,00

Start

29/1/18 9:15

End 30/1/18 9:16
Meaasured By AAEEavEpog Mhatag
Report By AAEEavSpog Maatdg

Measuring Instrument

Cirrus CR:811A
S/N B19372FD

Mic. Sensiticity before / after -24,7 dB / -24,6 dB
Cirrus CR:511E
Field calibrat
ield calibrator S/N 43636
Calibration Date 17/4/2015

Calibration Laboratory

Norsonic Calibration Labs

Average wind (m/sec)

1,77

Major wind direction NE
Temperature variation (°C) 6.8-15.1
Lgay 07:00 19:00 57,9
Levening 19:00 23:00 56,9
Lhight 23:00 07:00 46,7
Measured Values Lgen 57,9
dB(A) Laeq(2ah) 56,1
Limax 90,9
Time of Day Laeq | Lmax | Loz | Lio | Lso | Leo | Les | Leo |Graph of Hourly distribution
07:00-08:00 |57,0]90,9]650]49,7]39,4]282]26,9]250] =00
08:00-09:00 [ 59,0 90,9]70,8]58,3]43,38]37,7]36,9[359] .0,
09:00-10:00 | 583 834]69,8]61,3]47,1|40,1]389]37,1] «00
10:00-11:00 |57,3| 82,6 68,2]61,0]47,8]38,4|36,7]34,5] s00
11:00-12:00 | 59,2 85,1 69,6]61,9]482]384]36,6]34,2] 200
12:00-13:00 | 57,0]851]68,8]583]44,7[37,1]35,8]34,1] 300
13:00-14:00 | 57,6 81,0 69,9] 59,8 | 42,7 35,0 33,6 | 31,5| 200
14:00-15:00 | 56,4 81,0] 69,0] 56,7] 41,5[32,8]31,4] 29,4] 100
15:00-16:00 | 57,2] 88,5]68,7] 56,2] 40,2 32,3| 31,5] 30,1] o0
16:00-17:00 | 56,3 | 88,5] 68,2| 57,3]40,3] 33,7] 32,5] 30,9 S585288583855:558888833838¢
17:00-18:00 |58,2]88,2]69,8]59,8] 43,9] 36,5] 35,1] 33,1 2233333233232 3232333333333
18:00-19:00 | 60,0]88,6[ 71,8 61,3]46,2]40,2]39,4] 382 588eddaIinEnE8agidas8ss838s
19:00-20:00 | 58,1] 88,6 69,0] 60,1 ] 48,1 | 43,1 42,3 | 40,8 195 m LAeq
20:00-21:00 | 57,8 84,9]69,5]59,7|47,0|42,1]41,2]39,7
21:00-22:00 | 56,5 84,9]68,1] 56,9 46,3 43,7 43,3 [ 42,6 [Notes:
22:00-23:00 |54,3|82,8]66,0]52,7]445(42,8]425]420
23:00-00:00 | 54,0|81,3]66,1]487|41,8]365]346]306
00:00-01:00 | 49,1]81,3[59,8[42,7[32,5]281]27,1] 251
01:00-02:00 | 389 71,3 45,7]| 40,8 29,1] 25,5 24,9] 23,9
02:00-03:00 | 33,9]60,8][418]408]283]251]245]235
03:00-04:00 | 32,9] 46,6 41,5] 40,5 26,4 | 23,5 22,7] 21,7
04:00-05:00 | 32,7]46,6]416[403]268]243]235]228
05:00-06:00 | 37,2]6538]41,7]|40,7|267]23,7]23.2] 22,7
06:00-07:00 | 44,0] 69,9514 41,9]36,8]239]22,8]218
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IGI Poseidon

NOISE MEASUREMENT RESULTS
PROJECT: BASELINE NOISE STUDY FOR ‘FLOROVOUNI’ COMPRESSION STATION

a(c‘|‘|

Acoustics Consultancy Company

Measuring Position 03 Perdika
Coordinates X= 188 291,59
(GGRS 87) Y= 4365 418,86
Microphone Height (m) 4,00

Start

30/1/18 10:22

End 31/1/18 11:54
Meaasured By AAEEavEpog Mhatag
Report By AAEEavSpog Maatdg

Measuring Instrument

Cirrus CR:811A
S/N B19372FD

Mic. Sensiticity before / after -24,9 dB / -24,8 dB
) X Cirrus CR:511E
Field calibrator S/N 43636
Calibration Date 17/4/2015
Calibration Laboratory Norsonic Calibration Labs
Average wind (m/sec) 1,47
Major wind direction NE
Temperature variation (°C) 3.4-14.2
Lgay 07:00 19:00 59,2
Levening 19:00 23:00 56,9
Lhight 23:00 07:00 49,5
Measured Values Lden 59,2
dB(A) Laeq(2ah) 57,2
Lmax 90,8
Time of Day Laeq | Lmax | Loz | Lio | Lso | Leo | Les | Leo |Graph of Hourly distribution
07:00-08:00 |[57,6]863]69,3]55:1]327]258]247]238] 00
08:00-09:00 59,6182,8]71,2]63,2]38,7] 28,6 27,5] 26,3 70,0
09:00-10:00 59,8181,3]71,3]63,9]40,0]30,2]29,2]|279] 600
10:00-11:00 58,5181,8]70,2]62,01399]32,2]31,3]30,0] s00
11:00-12:00 59,01 85,3]1709]619]394]|328]320]306] 400
12:00-13:00 60,81 89,2171,7]|61,7]38,6] 32,8] 31,9] 30,7] 300
13:00-14:00 60,2189,2)171,2]|61,6]375]31,8]312]30,1] 200
14:00-15:00 | 58,0]86,2]69,7]61,0]37,1]32,0]31,3]30,2] 100
15:00-16:00 59,4190,8]70,0]60,9]36,6]30,8]29,5] 28,3 0,0
16:00-17:00 [ 59,2] 90,8 70,3]61,3]35,7]29,3] 28,2 27,1 $£88888282822288838989323833
17:00-18:00 | 583|844 69,9 616] 36,5] 29,5] 28,5] 26,9 2233333233232 3232333333333
18:00-19:00 | 589 853]69,8]62,1]37,0]29,1]27,5]256 5888030 I0EE8I3JAR8358888
19:00-20:00 59,5187,5]70,6]605]350]|283]| 27,1} 25,8 L95 ®LAeq
20:00-21:00 57,81 87,5]69,9] 58,6 31,2 26,7] 26,1} 25,4
21:00-22:00 54,8175,8]68,5|49,1] 27,7] 25,4] 25,0 | 24,6 |Notes:
22:00-23:00 52,3]76,3]66,7] 38,7 26,8] 25,3 25,1 24,7 |Andotacn and dfova §pduou: 9.40m
23:00-00:00 50,7]176,3]65,1]349]26,9]| 25,3 25,1] 24,8
00:00-01:00 48,21 75,259,711 31,6 27,0] 25,4] 25,1 24,8
01:00-02:00 4491 71,51 53,61 30,0] 26,6 25,4] 25,2] 24,9
02:00-03:00 49,1180,9]56,3]31,6]26,4]25/4]25,3] 25,1
03:00-04:00 46,6 |1 80,91 44,41 29,6 26,2 | 25,4] 25,3] 25,2
04:00-05:00 42,1171,6]41,3]28,7] 26,1] 25,4] 25,3 25,0
05:00-06:00 50,71 83,2 56,1] 37,3 28,0] 25,8] 25,6 25,1
06:00-07:00 53,71 86,3]65,2| 44,41 30,1| 25,31 24,9] 24,3
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IGI Poseidon

NOISE MEASUREMENT RESULTS
PROJECT: BASELINE NOISE STUDY FOR ‘FLOROVOUNI’ COMPRESSION STATION

a«‘|‘|

Acoustics Consultancy Company

Measuring Position 04 Karteri
Coordinates X= 181 210,50
(GGRS 87) Y= 4363 982,09
Microphone Height (m) 4,00

Start

30/1/18 11:37

End 31/1/18 12:51
Meaasured By AAEEavEpog Mhatag
Report By AAEEavSpog Maatdg

Measuring Instrument

Cirrus CR:811A
S/N B19377FD

Mic. Sensiticity before / after -25,1dB / -25,1dB
) X Cirrus CR:511E
Field calibrator S/N 43636
Calibration Date 17/4/2015
Calibration Laboratory Norsonic Calibration Labs
Average wind (m/sec) 0,85
Major wind direction NE
Temperature variation (°C) 3.4-14.2
Lgay 07:00 19:00 51,8
I-evening 19:00 23:00 48;8
Lhight 23:00 07:00 45,2
Measured Values Lden 53,0
dB(A) Laeq(2ah) 50,0
[ 82,3
Time of Day Laeq | Lmax | Loz | Lio | Lso | Leo | Les | Leo |Graph of Hourly distribution
07:00-08:00 51,3]173,3]163,3]51,8]41,7]1356]344]32,8] 300
08:00-09:00 53,4]172,6]65,1]56,6]44,3]38,2]36,9] 35,1 70,0
09:00-10:00 52,7172,6]|64,4]558]43,5]36,4]350]33,3]| 600
10:00-11:00 | 52,0] 82,3 63,3 54,8 41,4 34,6]33,3]31,4] s00
11:00-12:00 52,2182,3]163,3]|54,1]40,5|33,4]32,4]30,7] 400
12:00-13:00 51,81 81,9]63,9]53,9]40,7]34,0]32,8] 31,3] 300
13:00-14:00 52,2177,7]164,0]551]41,4]|34,4]32,9]30,8] 200
14:00-15:00 52,2177,7]163,9]550] 40,2 33,3]32,1]30,1] 100 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ |
15:00-16:00 51,4171,3]163,3]545]396]33,5]324]304 0,0
16:00-17:00 | 50,8|71,3]63,1|530]39,6]343]33,0] 31,2 S585288583855:558888833838¢
17:00-18:00 | 49,8] 72,9 62,4| 50,8 | 40,0] 34,7] 33,5] 31,6 2233333233232 3232333333333
18:00-19:00 [505]79,4]62,3]51,8]40,3]35,0[33,7]315 5889493388584 J318888888
19:00-20:00 50,7179,4]161,7]52,5]40,9]|36,0] 34,41 32,1 HL95 WlAeq
20:00-21:00 48,11 77,31 59,4 48,7] 38,8] 33,3] 31,7 29,8
21:00-22:00 47,81 76,31 59,0| 46,8 36,9 30,1] 29,1] 28,0 |Notes:
22:00-23:00 48,01 73,6 59,4 48,0] 38,2| 30,3 29,3 | 28,4 |Andotacn and dafova Spdpou: 24.90m
23:00-00:00 46,41 68,31 57,01 48,1]36,5] 29,1 27,9] 26,7
00:00-01:00 40,81 68,5]52,6]41,3]1309] 27,41 26,5] 25,6
01:00-02:00 40,11 68,51 50,21 40,7]30,7] 27,8] 27,5] 27,2
02:00-03:00 46,11 75,4152,7]145,0)31,1] 27,7 27,4 27,0
03:00-04:00 48,6 75,41 60,11 48,8] 29,0] 26,5] 26,2 25,7
04:00-05:00 43,01 72,01 53,1142,5])27,2] 25,2] 25,0 24,7
05:00-06:00 42,6172,0150,91]398]30,8] 27,1] 26,7 | 26,2
06:00-07:00 47,0173,3]159,4146,3]36,3]30,9]30,1] 29,3

NOISE MEASUREMENT RESULTS REPORT

Page 4 out of 5



IGI Poseidon

NOISE MEASUREMENT RESULTS
PROJECT: BASELINE NOISE STUDY FOR ‘FLOROVOUNI’ COMPRESSION STATION

Cl(f‘l‘l

Acoustics Consultancy Company

Measuring Position 05 Site
Coordinates X= 185 433,54
(GGRS 87) Y= 4362 983,39
Microphone Height (m) 4,00

Start

10/12/15 15:00

End 11/12/15 15:00
Meaasured By AAEEavEpog Mhatag
Report By AAEEavSpog Maatdg

Measuring Instrument

Norsonic N-140
S/N 1403508

Mic. Sensiticity before / after -25,0dB / -25,0 dB
) X Cirrus CR:511E
Field calibrator S/N 43636
Calibration Date 17/4/2015
Calibration Laboratory Norsonic Calibration Labs
Average wind (m/sec) 1,62
Major wind direction NE
Temperature variation (°C) 3.4-15.1
Lay 07:00 19:00 29,1
Levening 19:00 23:00 27,9
Lnight 23:00 07:00 30,2
Measured Values Lden 36,1
dB(A) Laeq(2an) 29,3
[ 63,0
Time of Day Laeq | Lmax | Loz | Lio | Lso | Leo | Les | Leo |Graph of Hourly distribution
07:00-08:00 29,1142,1135,7]132,1127,4])23,8]233]223] 300
08:00-09:00 | 29,0 41,0]353]316]273]236]230]222] ,0,
09:00-10:00 | 28,9 46,6 27,1 31,0] 26,8 23,3 22,7 22,0| 0,
10:00-11:00 28,0146,6]29,9] 30,21 26,3]22,9]22,3]21,3] s00
11:00-12:00 27,4141,5] 32,71 29,9 26,5] 22,8| 22,1] 21,3 400
12:00-13:00 | 32,7|57,5]35,4| 30,6 27,1 24,4] 23,6 22,4] 300
13:00-14:00 30,6 57,5]35,0] 298] 26,5| 23,6]22,7]21,6] 200
14:00-15:00 | 27,9 44,4] 34,3 29,3] 26,6 24,3] 23,7 22,7| 100
15:00-16:00 25,7154,5]36,8] 29,01 24,8] 22,6 22,2 21,5 0,0
16:00-17:00 | 28,7[54,5[352] 286 24,6[ 22,2[ 21,2] 204 CEEEEEEEEEEEEEEEEEERREEE
17:00-18:00 29,2152,5]37,3]29,1|24,8]22,3]21,6]20,8 $5858585888888888588888¢858
18:00-19:00 | 28,3] 63,0 45,0]36,7| 25,9] 22,7 22,3] 21,6 58320000 EN8SRNANE8s88888
19:00-20:00 28,1]163,0] 40,2 33,2 25,7 22,2| 21,6 20,7 L95 ®LAeq
20:00-21:00 28,11 62,1]45,4] 35,3 25,6\ 21,7] 21,2} 20,5
21:00-22:00 28,3162,1]40,5|33,3]24,8] 21,4] 20,9| 20,1 |Notes:
22:00-23:00 27,3] 41,0] 35,6| 29,91 24,3| 21,3 ] 20,8 19,8 |Andotaocn anod snapylakn 086 MNépdikag - Kaptepiou:
23:00-00:00 | 27,7] 45,3 36,5] 29,8 25,1] 22,2 21,6 | 20,7 |1280m xwpig omuwkn emadr
00:00-01:00 | 29,5]453]36,2]31,8]27,0]23,0]224]21,4
01:00-02:00 31,2141,8]38,1)33,9)27,7|23,6]23,1] 22,1
02:00-03:00 |30,8]|41,8]37,4]33,2]27,8]22,6]21,7] 20,9
03:00-04:00 30,1]141,6]36,3]33,0)28,4|23,0]22,1]21,1
04:00-05:00 31,3142,2)137,4]133,5]28,5]23,5]224]214
05:00-06:00 30,1]142,2)136,5]32,4)27,7| 23,51 22,8] 21,7
06:00-07:00 | 29,5]42,1]35,8]32,1]280]24,1]23,4]222
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1. SUMMARY

An assignment for an Environmental Site Investigation at the plot where the future Natural Gas
compression Terminal will be constructed in Florovouni-Thesprotia, Greece was given to
INTERGEO Environmental Technology Ltd, after the approval of the relevant technical and
financial offer of INTERGEO (30/11/17).

The plot area is located north-west from the town of Parga, west from the village of Perdika
and south-west from the village of Karteri. The distance of the plot area from the sea is about
5.300m approximately. The approximate geographic location and a satellite view of the
investigated area are shown in the attached figures 1 and 2 (Appendix A).

This investigation was performed in order to obtain a representative overview of the type and
extent of contamination that might be present at the site.

The Environmental site investigation included the performance of surface soil sampling in
selected locations.

The complete project included the following stages:

1. Site investigation field works:
- Performance of seven (7) surface soil sampling points.

2. Performance of chemical analyses for Residue at 105° C, Fraction sieved 2mm dry
basis at 105° C , Heavy Metals (Sb, As, Be, Cd, Co, Cr, CrIV, Hg, Ni, Pb, Cu, Se, Sn,
Tl, V, Zn), TPH index, PCBs and PAHs (totally 7 surface soil samples).

3. Evaluation and interpretation of results

4. Report completion.

The locations of all surface soil sampling points are shown in figure 3 (Appendix A).

For the purposes of the specific study, INTERGEO performed specific field work at the site in
order to obtain a representative overview of the surface soil condition at the specific plot area.
The site investigation started and completed on 14/12/17.

Based on the results of the environmental assessment, the following synoptic conclusions
about the surface soil at the investigated site could be drawn:

e The soil was found in satisfactory condition regarding the petroleum hydrocarbons.
The TPH (Total Petroleum Hydrocarbons) and PAHs concentration in all the
examined surface soil samples remained below the detection limit (1mg/kg for TPH
and 0,05mg/kg for PAH).

e All PCBs concentrations remained below the detection limit (0,01mg/kg).

e Not any significant heavy metals concentration was recorded in the examined surface
soil samples in comparison to the New Dutch List optimum and action value limits.
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The concentration of Nickel (Ni), Cadmium (Cd), Beryllium (Be) and Vanadium
(V) in all of the examined surface soil samples was higher than the optimum value but
lower enough than the action value of the New Dutch List. Furthermore, the
concentrations of Zink (Zn), Copper (Cu). Cobalt (Co) and Thallium (TI) in the
majority of the examined surface soil samples was higher than the optimum value but
lower enough than the action value of the New Dutch List. Their presence is attributed
to the lithology of the local geological formations and not due to any anthropogenic
influence. All the rest heavy metals concentrations remained below action and
optimum value limit of the New Dutch List.

According to the overall evaluation of the investigation results, not any significant inorganic
and organic contamination was detected in the surface soil of the investigated plot area.
Moreover, no contamination inflow was recorded at the site from activities irrelevant to the
plot area. The absence of any contamination load in the surface soil makes the plot suitable
for the implementation of any further future use (industrial, residential, commercial etc).

Based on the investigation results, the environmental sensitivity of the investigated plot
area in Florovouni-Thesprotia should be defined as low. This arises from its distance from
the coastline (5.300m) and the absence of any underground receptors (relative deep
groundwater > 30 m bgs). Furthermore hydrogeologically, the site is underlain by
impermeable geological layers at the shallow depth that do not allow the downward
migration of potential contaminants to the groundwater table.

Finally, taking under consideration all available information and findings of the performed
investigation, planned future site usage the environmental risk associated with the specific
site should be characterized as low (not any surface soil contamination present, within a
location of low environmental sensitivity due to absence of potential receptors).

2. PRELIMINARY INVESTIGATION

2.1 Location

The plot area is located north-west from the town of Parga, west from the village of Perdika
and south-west from the village of Karteri. The distance of the plot area from the sea is about

5.300m approximately. The approximate geographic location and a satellite view of the
investigated area are shown in the attached figures 1 and 2 (Appendix A).



2.2 Historic site land use
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At the investigated area not any previous industrial activities took place in the past.
Furthermore, not any hazardous or debris materials were encountered at the site during a walk

OVer survey.

2.3 Surrounding land use

Generally, the site is is located north-west from the town of Parga, west from the village of
Perdika and south-west from the village of Karteri. Adjacent to the plot area there is a
bullpen. Not any other industrial activity was recorded in the vicinity. Adjacent to the plot
area the land use is for agriculture purposes and as grassland (see figure 1 and figure 2

Appendix A).

Based on the land use map (Corine 2000), the area is used as natural grassland, in the

immediate vicinity of agriculture areas and remote from the urban network.

Below is shown the land use map (Corine 2000) of the investigated plot.
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3. INVESTIGATION METHODS
3.1 Surface soil sampling
Totally seven (7) surface soil samples were collected within the investigated area. The surface
soil sampling was performed by means of hand auger equipment and reached the maximum

depth of 30cm below ground surface.

The geographical coordinates of the seven (7) surface soil sampling points are the following :

Surface sample Coordinates
Ssl 39°21'36.20"N 20°212.00"E
Ss2 39°21'36.50"N 20°21'5.90"E
Ss3 39°21'39.40"N 20°21'5.30"E
Ss4 39°21'40.70"N 20°20'59.70"E
Ss5 39°21'42.30"N 20°212.70"E
Ss6 39°21'41.80"N 20°21'4.50"E
Ss7 39°21'44.40"N 20°21'3.90"E

The location of the surface soil sampling points are indicated in Appendix A (see figure 3)
and respective photos are given in Appendix C.

All soil samples were collected and stored in cool conditions. Moreover, all soil samples were
analysed in certified laboratory according to EN ISO 17025 international standards.

The soil samples that collected were submitted to a series of chemical analyses such as:
Residue at 105° C, Fraction sieved 2mm dry basis at 105° C , Heavy Metals (Sb, As, Be, Cd,
Co, Cr, CrlV, Hg, Ni, Pb, Cu, Se, Sn, Tl, V, Zn), TPH index, PCBs and PAHs (totally 7
surface soil samples)

All chemical analyses results are presented in table 7 in Appendix B.

4. GEOLOGICAL AND HYDROGEOLOGICAL SITUATION

The study area belongs to the Adriatic-lonian geotectonic zone, which extends along the
western mainland of Greece with the North-South direction. It is geotectonically
characterized as a continental basin with semi-pelagic-pelagic sedimentation, on the Apulian
continental plate that was detached from Godvana during the Triassic and settled in Eurasia
the Tertiary.

Lithologically this zone is composed exclusively of Alpine sedimentary rocks. Evaporites
(gypsum and salt deposits) are the first alpine sediment, Permian-Triassic age and a total
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thickness (based on drilling) of 1500m. Above the evaporites, carbonate rocks from the
Middle Triassic to the Eocene are grown uninterruptedly. These are the Limestone
Pantocrator (1000m thick) of the Upper Triassic, limestones of Vigla of Upper Jurassic -
Upper Cretaceous and finally the flysch from the end of Eocene to the Lower Miocene.

Based on the lithology of the area, which is found in carbonate formations (limestone,
dolomite etc.), hydrogeologically it is expected to grow karst aquifers. The depth of the
aquifers is unpredictable from point to point, due to the chaotic geometry presented by the
karts, through which the movement of the groundwater takes place. Generally, groundwater is
encountered approximately at the depth >30m below ground surface.

Below is shown a hydrolithological map of the investigated plot.

LEGEND
Permeable Formations Karst Formations

Impermeable Formations

Granular alluvial deposits of varying : Limestones and marbles of extensive development
permeability with medium to high permeability

Granular non alluvial deposits with Limestones and marbles of limited development )
medium to low permeability with varying permeability Metamorphic rocks

Granular molassic deposits of low |:| Triassic limestone breccia of the lonian zone, with

L Igneous and volcanic rock:
permeability

low to medium permeability
Based on the site morphology the groundwater flow should take place generally towards the
coastline.

Regarding topography, the site is located in a rough area, which is characterised by a
significant relief (elevation above sea level approximately 390m).
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5. CHEMICAL ANALYSES RESULTS

After the completion of investigation works at the site the obtained surface soil samples were
delivered in accredited laboratories in central Europe and submitted to a series of chemical
analyses.

Till today, there is no active legislation in terms of set values for soil and/or groundwater
contamination in Greece. In future, the Greek Authorities responsible for environmental
legislation and protection will set up specific limit values for different land use sites, based on
a range of soil quality parameters.

According to the obligation of Greece to be harmonized with the legislation of the European
Union in future, the soil and groundwater conditions have to be assessed for all sites.
Moreover, according to proposal EU Direction No 2006/0086 (COD), a soil report is
required in cases where selling or buying sites or plots where potential contamination
activities may have taken place.

Currently, when the environmental Authorities are involved in a contamination case, usually
after an accusation by a third party, they generally refer to international accepted standards
for the soil and groundwater. These are for example the New Dutch list standards that are
preferred by the local authorities due to the absence of relevant regulatory list in Greece.

If there is a contamination in the soil and/or groundwater when compared to these standards
the local Authorities can enforce financial penalties to the polluters and also require
additionally the polluter to proceed with remediation actions. The “polluter pays” principle is
endorsed by Presidential Decree 148/2009, which was implemented by the Environmental
Liability Directive 2004/35/EC. The principle was already present in pre-existing legislation,
as introduced by law 1650/1984. The operator of a polluting activity bears the costs for
preventive and remedial actions taken pursuant to the law for the prevention and restoration
of environmental damage caused. Furthermore, in the event that there is an imminent threat of
environmental damage, the operator is obliged to investigate the subject property for
contamination and undertake instantly, under its own judgment, any preventive measures and
must inform the competent authorities.

Also with reference to groundwater contamination, law 3199/2003 implementing the Water
Framework Directive (2000/60/EC) provides for administrative fines and criminal sanctions.

There is no specific procedure for the decision of implementation of soil remedial measures in
contaminated sites. However, if contamination becomes public, then a special study is
required (Remedial Action Plan) by experienced engineers describing the most appropriate
decontamination alternatives, taking under consideration the existing environmental and
health and safety risk caused by the detected contamination. This study has to be approved by
the local environmental authorities. The remedial actions are paid by those deemed
responsible for the contamination.
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If prosecuted by third parties, the polluter may be ordered to pay special fines or penalties.
A variety of provincial regulations exist within the European Union, setting limits for
contaminants in soil and groundwater. In Germany, for example, each province has its own

list for the tolerable concentration of various contaminants.

According to the New Dutch List, the regulatory list, which is valid in many European
countries, two different values are given for the concentration of each pollutant.

Optimum value: determines the average concentration in the soil and water,

Action value: determines the concentration above which the application of
decontamination measures is compulsory.

All chemical analyses results are presented in Appendix B.
5.1 Surface soil samples
5.1.1 Heavy Metals

Seven (7) surface soil samples were tested according to EN ISO 11885, DIN EN ISO 12846,
DIN 19734 and DIN EN ISO 17294-2 (E 29) Standard Methods to define their concentration
in selected Heavy Metals (Sb, As, Be, Cd, Co, Cr, CrlV, Hg, Ni, Pb, Cu, Se, Sn, T, V, Zn).
The Standard Methods applied for the determination of each metal are shown in the table of
chemical analysis results in Appendix B.

According to the New Dutch List, the limit values of metal contaminants in the soil are given
in the following Table 1:

Table 1 : Limit Values (New Dutch List) for metal contaminants in the soil.

Optimum Action

Metal Contaminant Value Value

(mg/kg) (mg/kg)
Arsenic (As) 29 55
Cadmium (Cd) 0,8 12
Total Chromium (Cr) 100 380
Copper (Cu) 36 190
Mercury (Hg) 0,3 10
Nickel (Ni) 35 210
Lead (Pb) 85 530
Zink (Zn) 140 720
Beryllium (Be) 1,1 30




10
INTERGEO

Optimum Action

Metal Contaminant Value Value

(mg/kg) (mg/kg)
Selenium (Se) 100
Vanadium (V) 42 250
Cobalt (Co) 20 240
Thallium (T1) 1 15
Antimony (Sb) 3 15
Tin (Sn) 900

Not any significant heavy metals concentration was recorded in the examined surface soil
samples in comparison to the New Dutch List optimum and action value limits. The
concentration of Nickel (Ni), Cadmium (Cd), Beryllium (Be) and Vanadium (V) in all of
the examined surface soil samples was higher than the optimum value but lower enough than
the action value of the New Dutch List. Furthermore, the concentrations of Zink (Zn),
Copper (Cu). Cobalt (Co) and Thallium (TI) in the majority of the examined surface soil
samples was higher than the optimum value but lower enough than the action value of the
New Dutch List. Their presence is attributed to the lithology of the local geological
formations and not due to any anthropogenic influence. All the rest heavy metals
concentrations remained below action and optimum value limit of the New Dutch List.

The Table 2 below shows the range of the recorded concentrations of heavy metals in the
examined soil samples:

Table 2 : Range of the recorded concentrations of heavy metals in the examined surface
soil samples

Number | Number
. . . of of
Number . . Minimum Maximum
Optimum | Action . . samples samples
Metal of concentratio | concentratio . .
. . Value Value exceeding | exceeding
Contaminant | examined n n - c
samoles (mg/kg) | (mg/kg) me/k me/k optimum action
P gke gike value of | value of
NDL NDL
Arsenic (As) 7 29 55 6,8 12 -- --
Cadmium(Cd) 7 0,8 12 1 3,5 7 --
Chromium(Cr) 7 100 380 47 89 -- --
Copper (Cu) 7 36 190 23 56 6 --
Mercury (Hg) 7 0,3 10 n.d. 0,08 -- --
Nickel (Ni) 7 35 210 40 83 7 --
Lead (Pb) 7 85 530 18 36 -- --
Zink (Zn) 7 140 720 69,2 189 5 --
Beryllium (Be) 7 1,1 30 2 3 7 --
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Number Number
. . . of of
Number . . Minimum Maximum
Optimum | Action . . samples samples
Metal of concentratio | concentratio . .
. . Value Value exceeding | exceeding
Contaminant | examined n n . .
samoles (mg/kg) (mg/kg) me/k me/k optimum action
P giks 8K value of value of
NDL NDL
Selenium (Se) 7 100 n.d. n.d. -- --
Vanadium (V) 7 42 250 51 125 7 --
Cobalt (Co) 7 20 240 12 25 5 -
Thallium (T1) 7 1 15 0,7 1,3 5 --
Antimony (Sb) 7 3 15 n.d. n.d. -- --
Tin (Sn) 7 900 1 3 -- --

n.d. not detected NDL New Dutch List

The graph below show the range of the recorded concentration of heavy metals in the surface
soil samples.

Number of samales
O =2 N W b 3 =~ @

7 7 7 O Optimum
6 Value |
B 5 5 5
| |o 0 0 0 0 0 0
Cd Cu Ni Zn Be Co TI
Heavy metals

All heavy metals analyses results are presented in table 7 in Appendix B. The distribution of

the concentration in four (4) selected heavy metals (Cu, Ni, Zn and Tl) in the surface soil is
illustrated in figures 4, 5, 6 and 7 for the investigated plot area.

5.1.2 Total Petroleum Hydrocarbons (TPH)

A variety of provincial regulations exist within the European Union, setting limits for
contaminants in the soil. In Germany, for example, each province has its own list for the
tolerable concentration of (total) mineral oil hydrocarbons. The limit concentration varies
between 300 and 1000 mg/kg, with a dominantly accepted maximum tolerable concentration
the one of 5000 mg/kg.
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The limit values for the concentration of Total Petrolenm Hydrocarbons (TPH) in soil are:

Limit values of the TPH Range of the | Number of Number of Number of
soil contamination mg/kg examined soil samples samples samples
samples exceeding exceeding exceeding
(mg/kg) optimum action value limit value
value of NDL of NDL according to
European
Community
decision
2003/33
Optimum value 50
(New Dutch list)
Action value 5000
(New Dutch list)
n.d. —n.d. -- -- --
Limit value 500

according to
European
Community decision
2003/33

n.d. not detected NDL New Dutch List

Totally seven (7) soil samples were analysed for their concentration in TPH according to ISO

16703.

The soil was found in satisfactory condition regarding the petroleum hydrocarbons. The
TPH (Total Petroleum Hydrocarbons) concentration in all the examined soil samples
remained below the detection limit (1mg/kg).

All TPH analyses results are presented in table 7 in Appendix B.

5.1.3 Polycyclic Aromatic Hydrocarbons (PAHs)

All obtained surface soil samples (totally 7) were tested according to Leaflet LUA NRW No.
1 Standard Method to define the concentration of Polycyclic Aromatic Hydrocarbons (PAHs).
Specifically, the analyses with regards to this group of compounds included the following

parameters:
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Table 3: Polycyclic Aromatic Hydrocarbons (PAHs)
Parameters
Naphthalene Phenanthrene | Benzo(a)anthracene Benzo(a)pyrene
Acenaphthylene Anthracene Chrysene Dibenzo(ghi)perylene
Acenaphthene Fluoranthene | Benzo(b)fluoranthene Benzo(ghi)perylene
Fluorene Pyrene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene

According to the New Dutch List, the limit values of the PAHs contaminants in the soil are
given in the following Table 4:

Table 4: Limit Values (New Dutch List) for Polycyclic Aromatic Hydrocarbons (PAHs)

in the soil.

Parameter

Optimum Value
(mg/kg)

Action Value
(mg/kg)

Total PAHs

1

40

The results of the analyses did not show any contamination of PAHs in the examined surface
soil samples. All concentrations remained in not detectable level. The analyses results are
presented in table 7 in APPENDIX B.

5.1.4 PCBs

Totally seven (7) soil samples were analysed for their concentration in PCBs according to

DIN EN 15308.

According to the New Dutch List, the limit values of the PCBs contaminants in the soil are
given in the following Table 5:

Table 5: Limit Values (New Dutch List) for PCBs in the soil.

Parameter

Optimum Value
(mg/kg)

Action Value
(mg/kg)

PCBs

0,02

1

The results of the analyses did not show any contamination of PCBs in the examined surface
soil samples. All concentrations remained in not detectable level. The analyses results are
presented in table 7 in APPENDIX B.
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5.1.5 Fraction sieve analysis

A sieve analysis (or gradation test) is a practice or procedure used (commonly used in civil
engineering) to assess the particle size distribution (also called gradation) of a granular
material.

The size distribution is often of critical importance to the way the material performs in use. A
sieve analysis can be performed on any type of non-organic or organic granular materials
including sands, crushed rock, clays, granite, feldspars, coal, soil, a wide range of
manufactured powders, grain and seeds, down to a minimum size depending on the exact
method. Being such a simple technique of particle sizing, it is probably the most common

During sieving the sample is subjected to horizontal or vertical movement in accordance with
the chosen method. This causes a relative movement between the particles and the sieve,
depending on their size the individual particles either pass through the sieve mesh or are
retained on the sieve surface. The likelihood of a particle passing through the sieve mesh is
determined by the ratio of the particle size to the sieve openings, the orientation of the particle
and the number of encounters between the particle and the mesh openings.

The sieve analyses results are presented in the following Table 6:

Table 6: Sieve analysis in the surface soil samples.

STt il Cobles Sand | Silt-Clay Clay
(Y0) (Yo) (Y0) (Y0)

Ssl - 6 94 -

Ss2 - 7 93 -

Ss3 - 5 95 -

Ss4 - 4 96 --

Ss5 - 5 95 -

Ss6 - 7 93 -

Ss7 - 6 94 -

6. INTERPRETATION OF THE RESULTS-SUGGESTED FURTHER ACTIONS

Aim of the project was to detect any possible contamination in the surface soil at the site and,
if detected, to identify the type and extent of this contamination.

For the purposes of the specific study, INTERGEO performed specific field work at the site in
order to obtain a representative overview of the surface soil condition at the specific area. The
site investigation started and completed on 14/12/17.
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Till today, there is no active legislation in terms of set values for soil and/or groundwater
contamination in Greece. In future, the Greek Authorities responsible for environmental
legislation and protection will set up specific limit values for different land use sites, based on
a range of soil quality parameters.

According to the obligation of Greece to be harmonized with the legislation of the European
Union in future, the soil and groundwater conditions have to be assessed for all sites.
Moreover, according to proposal EU Direction No 2006/0086 (COD), a soil report is
required in cases where selling or buying sites or plots where potential contamination
activities may have taken place.

Currently, when the environmental Authorities are involved in a contamination case, usually
after an accusation by a third party, they generally refer to international accepted standards
for the soil and groundwater. These are for example the New Dutch list standards that are
preferred by the local authorities due to the absence of relevant regulatory list in Greece.

If there is a contamination in the soil and/or groundwater when compared to these standards
the local Authorities can enforce financial penalties to the polluters and also require
additionally the polluter to proceed with remediation actions. The “polluter pays” principle is
endorsed by Presidential Decree 148/2009, which was implemented by the Environmental
Liability Directive 2004/35/EC. The principle was already present in pre-existing legislation,
as introduced by law 1650/1984. The operator of a polluting activity bears the costs for
preventive and remedial actions taken pursuant to the law for the prevention and restoration
of environmental damage caused. Furthermore, in the event that there is an imminent threat of
environmental damage, the operator is obliged to investigate the subject property for
contamination and undertake instantly, under its own judgment, any preventive measures and
must inform the competent authorities.

Also with reference to groundwater contamination, law 3199/2003 implementing the Water
Framework Directive (2000/60/EC) provides for administrative fines and criminal sanctions.

There is no specific procedure for the decision of implementation of soil remedial measures in
contaminated sites. However, if contamination becomes public, then a special study is
required (Remedial Action Plan) by experienced engineers describing the most appropriate
decontamination alternatives, taking under consideration the existing environmental and
health and safety risk caused by the detected contamination. This study has to be approved by
the local environmental authorities. The remedial actions are paid by those deemed
responsible for the contamination.

If prosecuted by third parties, the polluter may be ordered to pay special fines or penalties.
Therefore, the results of the performed chemical analyses were compared to the New Dutch

list standards due to the absence of relevant regulatory list in Greece till that moment and the
general practice that the Greek Authorities always use this list if they are involved.
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Based on the results of the environmental assessment, the following synoptic conclusions
about the surface soil at the investigated site could be drawn:

e The soil was found in satisfactory condition regarding the petroleum hydrocarbons.
The TPH (Total Petroleum Hydrocarbons) and PAHs concentration in all the
examined surface soil samples remained below the detection limit (1mg/kg for TPH
and 0,05mg/kg for PAH).

e All PCBs concentrations remained below the detection limit (0,01mg/kg).

e Not any significant heavy metals concentration was recorded in the examined surface
soil samples in comparison to the New Dutch List optimum and action value limits.
The concentration of Nickel (Ni), Cadmium (Cd), Beryllium (Be) and Vanadium
(V) in all of the examined surface soil samples was higher than the optimum value but
lower enough than the action value of the New Dutch List. Furthermore, the
concentrations of Zink (Zn), Copper (Cu). Cobalt (Co) and Thallium (TI) in the
majority of the examined surface soil samples was higher than the optimum value but
lower enough than the action value of the New Dutch List. Their presence is attributed
to the lithology of the local geological formations and not due to any anthropogenic
influence. All the rest heavy metals concentrations remained below action and
optimum value limit of the New Dutch List.

According to the overall evaluation of the investigation results, not any significant inorganic
and organic contamination was detected in the surface soil of the investigated plot area.
Moreover, no contamination inflow was recorded at the site from activities irrelevant to the
plot area. The absence of any contamination load in the surface soil makes the plot suitable
for the implementation of any further future use (industrial, residential, commercial etc).

Based on the investigation results, the environmental sensitivity of the investigated plot
area in Florovouni-Thesprotia should be defined as low. This arises from its distance from
the coastline (5.300m) and the absence of any underground receptors (relative deep
groundwater > 30 m bgs). Furthermore hydrogeologically, the site is underlain by
impermeable geological layers at the shallow depth that do not allow the downward
migration of potential contaminants to the groundwater table.

Finally, taking under consideration all available information and findings of the performed
investigation, planned future site usage the environmental risk associated with the specific
site should be characterized as low (not any surface soil contamination present, within a
location of low environmental sensitivity due to absence of potential receptors).
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APPENDIX A : FIGURES




Figure 1 : Geographic location of the plot at Florivouni-Thesprotia, Greece
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Figure 2 : Satellite view of the plot at Florovouni-Thesprotia, Greece
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Figure 3 : Location of the surface soil sampling points at the plot in Florovouni-Thesprotia, Greece (Satellite view)
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Figure 4 : Distribution of the Cu concentration in the surface soil at the plot in Florovouni-Thesprotia, Greece
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Figure 5 : Distribution of the Ni concentration in the surface soil at the plot in Florovouni-Thesprotia, Greece

Florovouni pIot

Ni concentration
of the soil in mg/kg

0 to 35
36 to 210

@ 210

Optimum value of the New Dutch List : 35mg/kg
Action value of the New Dutch List : 210mg/kg

Google Earth @ Surface soil sampling point

22018 Google

InTerGeO

Environmental Technology Ltd.




Figure 6 : Distribution of the Zn concentration in the surface soil at the plot in Florovouni-Thesprotia, Greece
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Figure 7 : Distribution of the Tl concentration in the surface soil at the plot in Florovouni-Thesprotia, Greece
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Table 7 : Chemical analyses results in I
surface soil samples .r]T_.ERGEO

Detection opt.
Parameter Method of analysis limit in value |act. value, Ss1 Ss2 Ss3 Ss4 Ss5 Ss6 Ss7
Heavy metals mg/Kg
Mercury (Hg) DIN EN ISO 12846 0,05 0,3 10 0,06 0,08 0,07 n.d. 0,06 0,07 0,08
Total Chromium (Cr) DIN EN ISO 11885 1 100 380 47 89 85 55 76 72 72
Hexavalent Chromium (IV Cr) DIN 19734 0,1 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Lead (Pb) DIN EN ISO 11885 4 85 530 18 36 31 24 30 29 29
Nickel (Ni) DIN EN ISO 11885 1 35 210 40 83 78 60 78 73 78
Cadmium (Cd) DIN EN ISO 11885 0,2 0,8 12 1 2,7 3,5 2 2,9 3,3 2,8
Zinc (Zn) DIN EN ISO 11885 2 140 720 69,2 164 189 125 159 165 164
Copper (Cu) DIN EN ISO 11885 1 36 190 23 56 55 46 53 52 55
Arsenic (As) DIN EN ISO 11885 2 29 55 6,8 12 10 9,3 12 11 12
Beryllium (Be) DIN EN ISO 11885 1 1,1 30 2 3 3 2 3 3 3
Selenium (Se) DIN EN ISO 17294-2 (E 29) 2 100 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Vanadium (V) DIN EN ISO 11885 3 42 250 51 93 97 125 91 84 89
Cobalt (Co) DIN EN ISO 11885 3 20 240 12 25 21 19 25 21 23
Thallium (TI) DIN EN ISO 17294-2 (E 29) 0,1 1 15 0,7 1,3 1,3 0,9 1,2 1,1 1,2
Antimony (Sb) DIN EN ISO 17294-2 (E 29) 2 3 15 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Tin (Sn) DIN EN ISO 17294-2 (E 29) 1 900 1 3 2 1 2 2 2
PAHs
Naphthalene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Acenaphthylene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Acenaphthene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Fluorene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Phenanthrene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Anthracene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Fluoranthene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Pyrene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Benzo(a)anthracene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Chrysene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Benzo(b)fluoranthene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Benzo(k)fluoranthene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Benzo(a)pyrene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Dibenzo(ghi)perylene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Benzo(ghi)perylene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Indeno(1,2,3-cd)pyrene Leaflet LUA NRW No. 1 0,05 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Total PAH Leaflet LUA NRW No. 1 0,05 1 40 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
PCBs DIN EN 15308 0,01 0,02 1 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
TPH index ISO 16703 1 50 5000 n.d. n.d. n.d. n.d. n.d. n.d. n.d.

%

Dry mater DIN EN 14346 0,1 70,9 72,5 70,6 66,2 74,9 70,7 68,2

n.d. not detected
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1. SUMMARY

In the frame of the Environmental Site Investigation at the plot where the future Natural Gas
compression Terminal will be constructed in Florovouni-Thesprotia, Greece, INTERGEO
Environmental Technology Ltd. performed on 25/01/2018 a groundwater sampling from
existing private well located adjacent and downstream from the plot where the future Natural
Gas compression Terminal will be constructed.

The existing private well is located north-west from the plot where the future Natural Gas
compression Terminal will be constructed and at a distance of about 2.000m from the plot.
The specific existing private well belongs to the Hydrogeological system of Parga (GR
0500170). The plot where the future Natural Gas compression Terminal will be constructed
belongs also to the Hydrogeological system of Parga (GR 0500170). Thus, in spite the
2.000m distance between the existing private well and the plot, the performed groundwater
sampling can be characterized acceptable, as both the existing private well and the plot
belongs to the same Hydrogeological system. The hydrogeological system is categorized
according to the approved Epirus Water Management Plan (YAOS). The approximate
geographic location and a satellite view of the existing private well are shown in the attached
figures 1 and 2 (Appendix A). It has to be noticed that owner of the private well is Mr
Konstantinos Takovou. The existing private well is operating for irrigation purposes.

The Aim of the specific groundwater sampling program is to test the chemical and physico-
chemical properties of the groundwater at the specific location adjacent and downstream from
the plot where the future Natural Gas compression Terminal will be constructed, in order to
control the groundwater condition and to detect any possible impact of the groundwater by
various organic and inorganic pollutants.

The obtained groundwater sample was sent for further chemical analyses as shown below:

e Anions: Cl, PO4, Nitrate, Sulfate

e Metals: Al, As, Be, Cd, Co, Cr, CrIV, Cu, F, Fe, Li, Mn, Mo, Ni, Pb, Se, V, Tl, Zn, Sb,
B, Hg

e Total oil, TPH and animal and vegetable oil and fat

e PAHs: Total PAH,

Total coliforms,

BODS,

total COD,
e TDS,
TOC
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e Sum trichlorethylene and tetrachlorethylene

According to the organoleptical observation, no smell of any petroleum product was
detected in the examined groundwater sample. Additionally other physicochemical
parameters were measured on site.

All the performed chemical analyses were conducted by an accredited laboratory according to
EN ISO 17025.

According to the chemical analyses results groundwater was found in satisfactory
condition. Almost all examined parameters remained in very low values and in some cases in
not detectable level.

Regarding the heavy metal analyses results only Iron (Fe), Manganese (Mn), Boron (B) and
Lithium (Li) concentrations were detected. The Iron (Fe) concentration (1.100pug/l) exceeded
the maximum accepted concentration value (200ug/l) of some contaminants in the drinking
water according to Y.A. Y2/2600/2001.

All VOCs, PCBs and PAHs concentrations remained in not detectable level.

All examined anions and cations concentrations, the pH and the electrical conductivity (EC)
remained in the normal range according to Y.A. 1811/2011 and Y.A. Y2/2600/2001.

Regarding the microbiological analyses results only the coliform bacteria was recorded
230cfu/100ml and exceeded the maximum accepted concentration value (Ocfu/100ml) of
some contaminants in the drinking water according to Y.A. Y2/2600/2001.

2. INVESTIGATION METHODS
2.1. Groundwater sampling - On site measurements

On 25/01/2018 groundwater sampling was conducted from existing private well located
adjacent and downstream from the plot where the future Natural Gas compression Terminal
will be constructed, in order to control the groundwater condition.

The groundwater sample was collected directly from the existing well by means of the
existing submersible pump operation and after 10 minutes operation period. The collection,
conservation, storage and transport of the samples took place according to specifications EN
ISO 5667-3 (General Information for Sample Recovery and Preservation).

No groundwater level measurements were carried out at the site due to sealed cover cap of the
existing well. The following physicochemical parameters were measured on site with the help
of special equipment: Conductivity, temperature and pH of the groundwater.
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The measured physicochemical parameters are shown in table 1.

Table 1: On site measurements in existing private groundwater well in Florovouni-
Thesprotia, Greece (on 25/01/2018)

Monitoring | Depth of the | Conductivity in | Temperature | pH | Organoleptical
well well in m pS/cm in °C observation

GW1 90 864 18,0 7,30 No smell

The EC value in the examined private groundwater well was measured from 864uS/cm
indicating normal condition (decreased salinity). Temperature was found in normal range
expected at the specific time period. The pH value that was determined for the obtained
groundwater sample was within the normal range.

According to organoleptic observation, no smell of any petroleum product was recorded in
the obtained groundwater sample.

The groundwater sample was afterwards analyzed, in order to define its concentration in
various organic and inorganic pollutants. The results are shown in table 7 in Appendix B.

3. CHEMICAL ANALYSES RESULTS

Since December 2011, legislation is established by the Greek Authorities, which is further
clarified in 2012, concerning the quality standards and the highest accepted concentrations of
some parameters in the groundwater.

The recent active legislation in Greece concerning the groundwater quality is: Y.A. owk.
1811/2011 (®EK 3322/B'/30.12.2011) “Maximum allowed concentration in the groundwater,
in accordance of paragraph 2 of article 3 of No 39626/2208/E130/2009 ministry decision
(2075/B)”.

Table 2 below shows the quality standards and maximum accepted concentration values of
contaminants in the groundwater and contamination indicators according to Y.A. 1811/2011
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Table 2: Quality standards and maximum accepted concentration values of

contaminants in the groundwater and contamination indicators according to Y.A.
1811/2011

PART A
Contaminant Quality standards of
Groundwater
Nitrates (NO3") 50 mg/l
Pesticides active substances 0,1 pg/l
0,5 ng/l (total)
PART B
Parameter Maximum accepted value
pH 6,50 - 9,50
Electrical Conductivity (EC) 2500uS/cm
Arsenic (As) 10 pg/l
Cadmium (Cd) 5 pg/l
Lead (Pb) 25 ng/l
Mercury (Hg) 1,0 pg/l
Nickel (Ni) 20 pg/l
Chromium total (Cr) 50 pg/l
Aluminum (Al) 200 pg/l
Ammonium (NH,") 0,50 mg/1
Nitrite (NO;") 0,50 mg/1
Chloride (CI') 250 mg/1
Sulfates (SO47) 250 mg/I
Sum of Trichloroethylene and 10 pg/l
Tetrachloroethylene

Moreover, another active legislation in Greece concerning the drinking water quality is : Y.A.
Y2/2600/2001 (®EK 892/11.07.2001) “Quality of the drinking water consumption”

Table 3 below shows the quality standards and maximum accepted concentration values of
some contaminants, related to the chemical analyses results, in the drinking water and
contamination indicators according to Y.A. Y2/2600/2001.
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Table 3: Quality standards and maximum accepted concentration values of some
contaminants in the drinking water and contamination indicators according to Y.A.

Y2/2600/2001
Parameter Maximum accepted value
Iron (Fe) 200 pg/l
Manganese (Mn) 50 pg/l
Antimony (Sb) 5 ng/l
Boron (B) 1,0 mg/1
Copper (Cu) 2,0 mg/l
Arsenic (As) 10 pg/l
Selenium (Se) 10 pg/l
Cadmium (Cd) 5 pg/l
Lead (Pb) 10 pg/l
Mercury (Hg) 1,0 pg/l
Nickel (Ni) 20 pg/l
Chromium total (Cr) 50 pg/l
Aluminum (Al) 200 pg/l
Chloride (CI') 250 mg/1
Sulfates (SO47) 250 mg/I
Nitrate (NO3) 50 mg/1
Dissolved Hydrocarbons — Oil 10 pg/l
grease
PAHs 0,1 pg/l
Sum of Trichloroethylene and 10 pg/l
Tetrachloroethylene
pH 6,50 — 9,50
Electrical Conductivity (EC) 2500uS/cm
Escherichia coli (E. coli) 0/100ml
Coliform bacteria 0/100ml

According to the New Dutch List the value limits for heavy metals are shown in the below

Table 4:

Table 4 : Limit Values (New Dutch List) for heavy metals in the groundwater

Optimum Action
Value Value
(ng/l) (ng/)
Heavy metal
Contaminant
Arsenic (As) 10 60
Cadmium (Ca) 0,4 6
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Optimum Action
Value Value
(ng/l) (ng/)
Copper (Cu) 15 75
Chromium (Cr) 1 30
Mercury (Hg) 0,05 0,3
Nickel (Ni) 15 75
Lead (Pb) 15 75
Zinc (Zn) 65 800
Barium (Ba) 50 625
Molybdenum (Mo) 5 300
Vanadium (V) 1,2 70

Limit values of the new Dutch List TPH
mg/l

Optimum value 0,05

Action value 0,6

concentration in the groundwater

The corresponding optimum and action values from ‘‘New Dutch list’’ for Total Petroleum
Hydrocarbons (TPH) concentration in groundwater are shown below:

According to the New Dutch List, the limit values of the Polycyclic Aromatic Hydrocarbons
(PAHs) contaminants in the groundwater are given in the following Table 5:

Table S : Limit Values (New Dutch List) for Polycyclic Aromatic Hydrocarbons (PAHs)

Optimum value

Action value

PAHs ug/l ngl
Naphthalene 0,1 70
Acenaphthylene - -
Acenaphthene - -
Fluorene - -
Phenanthrene 0,03 5
Anthracene 0,02 5
Fluoranthene - -
Pyrene - --
Benzo(a)anthracene 0,002 0,5
Chrysene 0,002 0,05

Benzo(b)fluoranthene
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PAHs Optimum value Action value
pg/l pg/l
Benzo(k)fluoranthene 0,001 0,05
Benzo(a)pyrene 0,001 0,5
Dibenzo(ghi)perylene -- --
Benzo(ghi)perylene 0,0002 0,05
Indeno(1,2,3-cd)pyrene 0,0004 0,05

According to the New Dutch List, the limit values of the Volatile Organic Compound (VOC)
contaminants in the groundwater are given in the following Table 6:

Table 6 : Limit Values (New Dutch List) for Volatile Organic Compound (VOC) in the

groundwater.
VOC Optimum value Action value
pg/l ng/l
Benzene 0,2 30
Ethylbenzene 0,2 150
Toluene 0,2 1000
Xylene 0,2 70
Vinil cloride -- 0,7
Dichloromethane 0,001 1000
Dichoroethene, trans 0,01 20
Dichoroethene, cis 0,01 20
1,2 Dichoroethane 0,01 400
Trichloromethane 0,01 400
1,1,1-Trichloroethane 0,01 40
Trichloroethene 0,01 500
Tetrachloromethane 0,01 10
Tetrachloroethane 0,01 40

4. INTERPRETATION OF THE RESULTS - SUGGESTED FURTHER ACTIONS

According to the chemical analyses results groundwater was found in satisfactory
condition. Almost all examined parameters remained in very low values and in some cases in
not detectable level.

Regarding the heavy metal analyses results only Iron (Fe), Manganese (Mn), Boron (B) and
Lithium (Li) concentrations were detected. The Iron (Fe) concentration (1.100pg/l) exceeded
the maximum accepted concentration value (200pg/l) of some contaminants in the drinking
water according to Y.A. Y2/2600/2001.

All VOCs, PCBs and PAHs concentrations remained in not detectable level.
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All examined anions and cations concentrations, the pH and the electrical conductivity (EC)
remained in the normal range according to Y.A. 1811/2011 and Y.A. Y2/2600/2001.

Regarding the microbiological analyses results only the coliform bacteria was recorded
230cfu/100ml and exceeded the maximum accepted concentration value (Ocfu/100ml) of
some contaminants in the drinking water according to Y.A. Y2/2600/2001.

In any case, a periodic and documented monitoring of the groundwater quality in the future is
strongly recommended by sampling of the existing private well at least once a year.

The proposed action will detect any possible influence of the future Natural Gas compression
Terminal, during construction and operation period, in the groundwater.

INTERGEO
Environmental Technology

Lazaros Patrelis
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Figure 1 : Geographic location of the existing private groundwater well (GW1) at Florivouni-Thesprotia, Greece
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Figure 2 : Satellite view of the existing private groundwater well (GW1) at Florivouni-Thesprotia, Greece
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Table 7 : Chemical analyses results in I
groundwater sample [nT_ERGgg

Detection
Parameter Method of analysis limit opt. value | act. value GW1
Heavy metals ng/l
Mercury (Hg) EN 1483 0,2 0,05 0,3 n.d.
Total Chromium (Cr) DIN EN ISO 17294-2 (E29) 5 1 30 n.d.
Hexavalent Chromium (IV Cr) DIN ISO 15293-1 (D49) 5 n.d.
Aluminium (Al) DIN EN ISO 17294-2 (E29) 20 n.d.
Iron (Fe) DIN EN ISO 17294-2 (E29) 50 1100
Manganese (Mn) DIN EN ISO 17294-2 (E29) 5 20
Boron (B) DIN EN ISO 17294-2 (E29) 10 120
Lithium (Li) DIN EN ISO 17294-2 (E29) 5 20
Lead (Pb) DIN EN ISO 17294-2 (E29) 3 15 75 n.d.
Nickel (Ni) DIN EN ISO 17294-2 (E29) 5 15 75 n.d.
Cadmium (Cd) DIN EN ISO 17294-2 (E29) 0,5 0,4 6 n.d.
Zinc (Zn) DIN EN ISO 17294-2 (E29) 10 65 800 n.d.
Copper (Cu) DIN EN ISO 17294-2 (E29) 5 15 75 n.d.
Arsenic (As) DIN EN ISO 17294-2 (E29) 3 10 60 n.d.
Beryllium (Be) DIN EN ISO 17294-2 (E29) 5 n.d.
Selenium (Se) DIN EN ISO 17294-2 (E29) 1 n.d.
Vanadium (V) DIN EN ISO 17294-2 (E29) 4 1,2 70 n.d.
Cobalt (Co) DIN EN ISO 17294-2 (E29) 5 n.d.
Thallium (TI) DIN EN ISO 17294-2 (E29) 5 n.d.
Antimony (Sb) DIN EN ISO 17294-2 (E29) 0,5 n.d.
Molybdenum (Mo) DIN EN ISO 17294-2 (E29) 5 5 300 n.d.
VOC ng/l
Acetone DIN EN ISO 10301-F4 50 n.d.
Butylacetate DIN EN ISO 10301-F4 10 n.d.
Decane DIN EN ISO 10301-F4 5 n.d.
Ethylacetate DIN EN ISO 10301-F4 10 n.d.
Nonane DIN EN ISO 10301-F4 5 n.d.
Octane DIN EN ISO 10301-F4 1 n.d.
Tetrahydrofuran DIN EN ISO 10301-F4 50 n.d.
Dodecane DIN EN ISO 10301-F4 10 n.d.
n-Hexane DIN EN ISO 10301-F4 5 n.d.
n-Undecane DIN EN ISO 10301-F4 10 n.d.
p,m-ethyltoluene DIN EN ISO 10301-F4 1 n.d.
1,1,2-Trichlorotrifluoroethane (R113) DIN EN ISO 10301-F4 0,5 n.d.
Trichlorotrifluoroethane (R11) DIN EN ISO 10301-F4 0,5 n.d.
2-Butanone DIN EN ISO 10301-F4 10 n.d.
4-Methyl-2-pentanone DIN EN ISO 10301-F4 10 n.d.
Vinyl chloride DIN EN ISO 10301-F4 0,5 0,7 n.d.
1,1-Dichloroethene DIN EN ISO 10301-F4 0,5 n.d.
Dichloromethane DIN EN ISO 10301-F4 0,5 0,001 1000 n.d.
1,2-Dichloroethane DIN EN ISO 10301-F4 0,5 0,01 400 n.d.
cis-1,2-Dichloroethene DIN EN ISO 10301-F4 0,5 0,01 20 n.d.
trans-1,2-Dichloroethene DIN EN ISO 10301-F4 0,5 0,01 20 n.d.
Trichloromethane DIN EN ISO 10301-F4 0,5 0,01 400 n.d.
Tetrachloromethane DIN EN ISO 10301-F4 0,5 0,01 10 n.d.
1,1,1-Trichloroethane DIN EN ISO 10301-F4 0,5 0,01 40 n.d.
Trichloroethene DIN EN ISO 10301-F4 0,5 n.d.
Tetrachloroethene DIN EN ISO 10301-F4 0,5 0,01 500 n.d.
Benzene DIN EN ISO 10301-F4 0,5 0,2 30 n.d.
Toluene DIN EN ISO 10301-F4 0,5 0,2 1000 n.d.
Ethylbenzene DIN EN ISO 10301-F4 0,5 0,2 150 n.d.
m,p-Xylene DIN EN ISO 10301-F4 0,5 0,2 70 n.d.
0-Xylene DIN EN ISO 10301-F4 0,5 0,2 70 n.d.
Cumene DIN EN ISO 10301-F4 0,5 n.d.
Styrene DIN EN ISO 10301-F4 0,5 n.d.
Mesitylene DIN EN ISO 10301-F4 0,5 n.d.
1,2,3-Trimethylbenzene DIN EN ISO 10301-F4 0,5 n.d.
1,2,4-Trimethylbenzene DIN EN ISO 10301-F4 0,5 n.d.
n-propylbenzene DIN EN ISO 10301-F4 0,5 n.d.
thrichloroethylene DIN EN ISO 10301-F4 0,5 nd.
tetrachlorethylene DIN EN ISO 10301-F4 0,5 n.d.
Chlorobenzene DIN EN ISO 10301-F4 0,5 n.d.
Total VOC n.d.
PAHs ng/l
Naphthalene DIN 38407-F39 0,1 0,1 70 n.d.
Acenaphthylene DIN 38407-F39 0,1 n.d.
Acenaphthene DIN 38407-F39 0,1 n.d.
Fluorene DIN 38407-F39 0,1 n.d.
Phenanthrene DIN 38407-F39 0,1 0,03 5 n.d.




INTERGEO Environmental Technology

Table 7 : Chemical analyses results in
groundwater sample

InTerGEO

Environmental Tazhnolegy L1

Detection
Parameter Method of analysis limit opt. value | act. value GW1
Anthracene DIN 38407-F39 0,1 0,02 5 n.d.
Fluoranthene DIN 38407-F39 0,1 n.d.
Pyrene DIN 38407-F39 0,1 n.d.
Benzo(a)anthracene DIN 38407-F39 0,1 0,002 0,5 n.d.
Chrysene DIN 38407-F39 0,1 0,002 0,05 n.d.
Benzo(b)fluoranthene DIN 38407-F39 0,1 n.d.
Benzo(k)fluoranthene DIN 38407-F39 0,1 0,001 0,05 n.d.
Benzo(a)pyrene DIN 38407-F39 0,1 0,001 0,5 n.d.
Dibenzo(ghi)perylene DIN 38407-F39 0,1 n.d.
Benzo(ghi)perylene DIN 38407-F39 0,1 0,0002 0,05 n.d.
Indeno(1,2,3-cd)pyrene DIN 38407-F39 0,1 0,0004 0,05 n.d.
Total PAH n.d.
ng/l
[PCBs DIN 38407-F39 0,1 n.d.
mg/1
TPH index EN ISO 9377-2 0,1 0,05 0,6 n.d.
mg/1
Total Oil & Grease (TOG) EN ISO 9377-2 0,1 n.d.
mg/1
Total Organic Carbon (TOC) EN 1484 5 n.d.
mg/1
Total Dissolved Solids (TDS) EN 15216 0,1 610
Anions-Cations mg/l
Chloride (Cl-) DIN ISO 15923-1 (D49) 1 23
Fluoride (F-) DIN 38405-4 (D4) 0,02 n.d.
Phosphate (PO43-) DIN EN ISO 6878:2004 0,06 n.d.
Nitrate (NO3-) DIN ISO 15923-1 (D49) 1 n.d.
Sulfate (SO4-2) DIN ISO 15923-1 (D49) 2 70
mg/1
Chemical oxygen demand (COD) DIN 38409-41-2 (H41-2) 10 n.d.
mg/1
Biochemical oxygen demand (BODS) EN 1899-1 2 3
cfu/100ml
Coliform Bacteria 1SO 9308-1:2014 230
cfu/100ml
Escherichia coli 1SO 9308-1:2014 n.d.

n.d. not detected
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PHOTOS

LOCATION: Florovouni-Thesprotia, Greece

INDEX
No of photo Description
1 Location of the existing private groundwater well
View of the existing private groundwater well
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11.6Stakeholders Engagement Documentation

The present section includes the proper documentation for the environmental
permitting of the project. It is noted that no documentation/ correspondence

exchanged during the preparation of acquired permits is submitted, considering that
they are covered by the corresponding permit (i.e. ETA, Preliminary ETA, etc.).

Table below includes the correspondence exchanged during the preparation of the

present ETA Amendment Study.

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas

Interconnector Greece ltaly
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s/n Stakeholder Competent | Competent | Competent | Abbreviation | Reference | Date Comments
Authority Authority Authority Number
(1st Level) | (2nd Level) | (3rd Level)
1 Municipality of | Directorate | Department | - 1379 02803/2018 | No approved limitation exists
Igoumenitsa of of Studies regarding land uses and the
Technical and provisions for building outside
Services engineering town plan are valid (HGG 270
structures D/1985). In addition, the area
is located in area 2A and 2b
»Areas outside town plan” of
SHOAP where such activities
are allowed.
2 Minister of General Regional Ephorate of | - 3747 07-12-2017 | No objection
Culture and Directorate | Authorities | Antiquities
Sports of of
Antiquities Thesprotia
and
Cultural
Heritage
3 Hellenic Regional - - HEDNO 3431 14-03-2018 | No significant modifications to
Electricity Directorate initial correspondence.
Distribution of
Network Peloponne
Operator S.A. se and
Epirus

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas Interconnector Greece Italy




</

POSEIDON PIPELINE PROJECT- OFFSHORE SECTION
FRONT END ENGINEERING & DESIGN AND PERMITTING

C A ENGINEERING

O Asprofos

engineering

I G I Posel don Application File for ETA Amendment of Greek Offshore Section of High Pressure RDSNO PRBLOM0STEVS 3
Natural Gas Interconnector Greece Italy
PAGE : 138 OF 159
s/n Stakeholder Competent | Competent | Competent | Abbreviation | Reference | Date Comments
Authority Authority Authority Number
(1st Level) | (2nd Level) | (3rd Level)

4 Decentralized General Forest Application for Forest
Administration | Directorate | Directorate Characterization Act has been
of Epirus and of Forestry | of filed. Decision is pending
Western and Thesprotia
Macedonia Agricultural

affairs

5 Hellenic - - - HHRM Letter has been sent (reference
Hydrocarbons number LT-C&M—-AUT-P581-
Resources 043/15-01-2018). Reply is
Management pending

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas Interconnector Greece Italy
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1. Municipality of Igoumenitsa/ Department of Studies and engineering
structures

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
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C.D Hyovpevitce 02 /03/2018

EAAHNIKH AHMOKPATIA _
NOMOE OEZIPQTIAL ApW. Tlpor.: 1379
AHMOX HIOYMENITZAE
A/NZH TEXNIKON YITHPEZION &
AOMHEIHE / Hpog :
x{fj AZITPO®OYX Teyvikn Etapsia A.E.

Tay. Alvon : Toviiov 3 A Exevbepiov Beviléhov 284

Toy. Kddwag: 461 00 Hyovpevitoa T.K.17675 KaihBéa, AOHNA
[TAnpogopieg : I". TCoBdpa

Tniépavo : 26653 61234 Kowomoinon:

Fax : 26653 61123 I'pageio Anudpyov

OEMA : Awfovievon ota whaicwa Tov gakéhov Tporworoinone AEIO Tov
YnoBalaoorov Tpipatog Tov Epyov - Ztabpég Zvpnicong Awwovvdetiipro
ayoy6 Puocikov Agpiov Elladog — [tariog «[TOXEIAQN».

xet: To pe ap1Buéd 043/25-01-2018 £yypago e Aompogpog Texvikn Etoupeia A E.

€ amAVTNoN TOL TEPUTAVE EYYPAPOL Gag EVIHEPMVOLLLE OTL 1| £KTaoT Pploketol oe
nepoyn Omov dev vmapyet eykekpiévo evikod [loreodopkd Zyédwo n Z.0.E. 11 dihog
TEPLOPICUOG AT TAEVPAG YPNCEMY YNG Kal 1oYHOVY 01 S1aTdEELg TG £KTOG oYEdiov GOUNGNG
(OEK 270/A/31-05-1985), dmov emrpénetan N Asttovpyia 6Ta8pod coumtieons, OnTme EaiveTol
and To oTolyein Tov pag vroPAnOnKay.

Emmifov 1 éxtaon Ppioketar o meployn dmov cvupmva Kat pe 10 Zyédo Xmpikng
kot Owonikng Opydvoong Avoyrtig [1oing Mapyapiriov (2.X.0.0.A.I1.), 10 omoio
Bpioketon o B2 ®don: Oprotikég [potdoeig eivar oe meproyn pe kodiko 2A kot 2B: Aowég

eKTOC GYediov TEPLOYEC OOV EMTPEMOVTUL AVALOYES OPACTNPLOTITES.

- O Alving
. e Tegvikov Yanmpeouby & Adunong
4 ] 1 j?_.ct@ Afuov Hyovpevitoog
' K.0.0

o=y SR i
T CaTeug | —
Omadd_ (0. | / y
EZQTEPIKH AIANOMH: 19 R0 71 ATIA |
L. Apts . NE¢ Tow 1A
2. T. T¢odpa Alx&w

AdprpogThavvarog
Tomoypapog Mnyavikdg
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2. Minister of Culture and Sports/ Ephorate of Antiquities of Thesprotia

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
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AKPIBEE ANTITPADO Hup/via: 06/12/2017
A. TL: YTITIOA/TAATIK/EQPAGEL/508776/337512/3747

U

4 B K Hp/via 'Exdoong 06/12/2017
. ' Anévinon oto éyypago: YITIOA/TAATIK/EQAGEL/508776/337512/3747
EAAHNIKH AHMOKPATIA Hyovpevitoa, 06.12.2017

YIOYPI'EIO INOAITIEMOY KAI AOAHTIEMOY
IF'ENIKH AIEYOYNZIH APXAIOTHTQN
KAI MOAITIZTIKHE KAHPONOMIAZ
E®OPEIA APXAIOTHTON OEXIIPQTIAX

Tay. Alvon: Kompov 68 - Hyovpevitoo MPOX: Asprofos Engineering
Toy. Kod.: 461 00 EA. Beviléhov 284
[Tinp/pieg: Kao. Aafapn S sy 176 75 KahMBéa - Abva
Tn\épmva: 26650.29177/8 | _ A57H ]
FAX: 26650.25133 | Ap rpgiON | - KOIN.: 1. Yrovpyeio [Toltiopod kot AGAnTicuov
E-mail: efathe@culture.gr EOES“ _ \ /|J|1 o) IA;AAHKHAII'[I'(AX T},lf]}lﬂ. )
g : pyarohoyiov Xopwv, Mvnueiov
o o CeIT &R ! kat Apyaoyvootikig Epsvvag
| E Tiee TonaTmd B) TAATIK/ABMM/ Ty
TR ) Apyooroyikdv Xopwv, Mvnueiov
A\ XO7¥mMOYe "1 b ko Apyanoyvootikig Epguvag
! T P ;j AHI Mrovunovkivag 20 — 106 82 ABfva
R e 2. E®.A. IpéPelog
M. (eat(oTo] ’Zc/ E@vikrc Avtiotaong 109111
Afxci0 i,TI”G'/ f 48 100 ITpéPela

OEMA: «Ataouvdetiprog oywyds puoikod aepiov EALGSaG - Itakiagy

YXET.: (a) H pe ap. mpot. YIIIIOT/TAAIIK/APX/B1/®33/24269/1319/12.05.2010 anéeasn mg

Tevikie AtevBuvong Apyarotitov kot IToAtiotikng Kinpovopudg tov YILITO.A :

(B). H pe ap. npwt. YIITIOT/TAAIIK/APX/B1/®33/40850/1337/17.05.2011 AmoOPUOT TNG
Tevikhg AtsvBuveng Apyarotitav kot Holmotumg Kinpovopuég tov YILITO.A.

(v). To pe ap. mpot. 3607/29.11.2011 £yypago g AB” EILK.A.

(8). To pe ap. mpot. 6550/02.12.2011 éyypagpo g 8™ E.B.A

(6). T ue ap. mpwt. 145493/21.01.2015 Ymovpywn Amdgaon yo. v EYKPLOT TOV
[Mepiparrovikdv Opwv tov £pyoV

(o1). To pe ap. apwt. 486/29.11.2017 £yypagpd cug

Y& cuvéyelo Tov (o) ~ (8) GLETIKOY Kol o€ andvnon Tov (oT), oug yvepitovpue 6t Ynnpeoia
oG Sev £l KATOPYY GVTIPPNGT Yo TV TPOTEIVOUEVT LIKPNG EKTAUONG OAAOYY OTA Oplol TOV
Y(HPOV KATAGKEVTS TOU OTAOHOD GUPTIEGTIS TOV SLLGLVEETAPLOD Cy®YOD PUGIKOD agpiov EALGO0G —
Itaiog ot Béon Dropofoivt g ILE. Osonpurtiag, epocov mpnbody o avapepopeva oTig (o)
kot (B) oystikéc anopdoelg e Fevikng Aebbuveng Apyaomtov Kot TMohtiotikig KAnpovopidg
tov YILIIO.A., kofdc kon oty (g) oxeticy Andpaon éykpiong tev HepBurloviikdv Opwv tov
£pYOV, OGOV APOPA OTNV TPOSTOCIR TOV OPYUIOTHTOYV.

Mopopévovpe otn diabeon oag yia kdbe Sievkpivion.

Axpipég Avtiypogo O Ipoiotapevog g Epopeiag
K.OLOL.

Cewpyia [TAtdkov
Apyoiohdyog

Avve M vé
R AOWG'?W
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3. Hellenic Electricity Distribution Network Operator S.A.

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas
Interconnector Greece ltaly




> 4 AEAAHE

14 MAP. 2018
Aig0Buvon Nepipépeiag Nehonovvioou - Hneipou Ap./HM.: ANMN-H/ 34 3\
Zuupvneg 1, 262 22 MNarpa
MAnpopopieg: Mpog: AZMPOOOZ
A. NikoAeTaToq Texvikn ETaipeia A.E.
T 2610 368149 Aewpdpoc EA. Beviléhou 284,
F 2610 368150 176 75 KaA\iB&a

NepiAnyn: Mapoxn oToixeimv yia TV nAekTpoddTtnon Tou EraBuol Métpnong kai Zupnieong
Tou é€pyou “YnoBahdooioc AlaouvdeThipiog Aywyog duoikol Aegpiou EAAGdog -
Itahiac” otn 8éon ®PAwpopolvi, Tou Afgou Hyoupevitoag, Tng MN. E. OeonpwrTiag.

SxeTikd : a) To pe apiB. npwT. 503/24.02.2011 €yypapo Tng eraipeiag “IGI Poseidon”.
B) To e apiB. npwt. AMNM-H/1262/04.05.2011 yypago.
y) To pe apiB. npwt. AMNMN-H/2271/19.07.2011 éyypago.
d) To pe api. npwt. 485/29.11.2017 éyypago Tng eTaipeiag “"AZMPOPOZ".

Se OUVEXEID TOU O’ OXETIKOU, nou a@opd Tnv nAekTpodotnon Tou Ztabpol METpnong Kai

Supnieong Tou €pyou “YnoBaAdcoiog Alacuvdetripiog Aywyog duoikol Agpiou EAAGBoG -

ITaliac” ka1 YeTd anod To aiTnud oag yia véa ekTIip®UEVN anaitolpevn 1oxu 6.000 KVA, oag
yvwpiloupe Ta €ENG :

1.: Ma T xopAynon Tng napandave 1oxX00¢ anaiTeiTal N KATAOKEUN VEQG EVAEPIAG YPAUMNG

~ M.T. pe aywyoUg ACSR diatoprg 95 mm? prkoug 14 km nepinou, and Tov Y/Z 150/20

kV MouUpTou €wc Tn B€on Tou £pyou TNG NEpiAnwng. EninpdcBeTa, oag yvwpiloupe oOTi

o8 . ES/ 1/1%. yia Tnv €Eao@ANIon TNS EPEBPIKAC NAEKTPOSOTNONG Tou STABHOU 0ag, OF NEPINTWON

T QITEWE BAGBNG TNG WG Avw KUpIag ypappng M.T, Ba undpxel n duvaTéTnTa TPOPOIGTNONG TNG
aaih . napoXAc oag and AAAn pon@opo ypaupur pE kataokeur) veag SiakAadwong M.T.
{Evaéplou SikTUou aywydv ACSR diatopni 95 mm? prAkoug 1,3 km nepinou. H
Siadikaoia evailayng Tpo@odogciag TG napoxng oag and To KUPIO OTO EPEDPIKO
BikTUO Ba yiveral and TeXVikO NPooWNIKG TNG YNNpeoiag pag.
2. SUpwva PE OXETIKA nNPopeAéTn TNG Ynnpeoiag pag kai OTo NAQicio  Twv
“ava@epopEVWY OTNV NponyoUNEVN Napdypago, n CUVOAIKN CUMHETOXN 0ag yia Tnv
__NAEKTPOBOTNON TWV EYKATACTACEWV 0ag TO0O WE KUPIA 00 Kal HE EPESPIKN Napoxr
unoAoyioTnke BAcEl Tou ZUOTAPATOG ZUPpeTOXWV MeAaTwv M.T. nou IoXUEl yia OAR
TNV €NIKPATEIA Kal TNG arroUpevng Suppwvnuévng IoxUog. H OUVOAIKR GUPUETOXN
avépyeTtal oTo nood Twv 1.194.106,39 € nAéov DMA 24% yia EEwTepiki Mapoxn M.T.
f oe 1.213.567,72 € nhéov OMNA 24% yia EocwTepikn Mapoxn M.T. evrog kTipiou. To
nocod autd npokataBAAAeTal kai avaAleTal wg €ENG :
- KdoTog épywv TG napaypd@ou 1 yia Tnv KUpia napoxr, To onoio avepxeral
OUVOAIKG OTO Nocd Twv 484.000,00 € nAéov ®MNA 24% kal nepidapBaver To
" kOOTOG KATAOKEUNG TNG VEag ypapung M.T. and Tov Y/Z 150/20 kV MoupTou,
Kal TNV eykataoraon veou AlakonTtn Ioxuog oTov idio Y/Z.

AIAXEIPIZTHZ EAAHNIKOY AIKTYOY AIANOMHZ HAEKTPIKHEZ ENEPrEIAZ A.E.
MNeppaifou 20 & KaAAipponc 5 210 9281600 infodeddie@deddie.gr
117 43 ABriva F 210 9281698 www.deddie.q 1/2



B ZUPHETOXN Zn OTIG dandveg napoxng, n onoia avépxeTdal OTO Nogd TWV
5.472,30 € nAgov O®MNA 24% Kai avTIOTOIXEI OTO KOOTOG TWV ANAITOUUEVWV
EPYWV YIQ TNV KATaokeun Tng napoxng M.T. EEwtepikol TUnou kai Tnv
£yKATAOTaon TNG WETPNTIKAG diaTa&ng nou Ba TonoBetnBei £Ew and TIC
€YKATAOTACEIG TOU 3TaBUOU 0aG. TNV MEPINTWON KATAOKEUNG TNG NdpPOXAC
M.T. Og €0WTEPIKO XWPO EVTOG KTIpiou, TOTE N AVTIOTOIXN CUPMETOXR 0ac =m
AveépxeTal oTo Noco TwV 24.933,63 € nAéov OMNA 24%.

- Zuppetoxr 21 oTIG 8anaveg AOYw EVIOXUCEWG TWV EYKATACTAOEWY METAMPOPAC
Tacewv 150 kV 11 400 kV, n onoia avépxeral oto nocd Twv 354.200,00 €
nAéov ®MA 24%.

- ZUPPETOXH YIa TV XOPAYNON TNG EPEDPIKAG TPOPOSOTNONG Tou STaduou oac,
n onoia avépyeral oTto Nocd Twv 350.434,09 € nAéov OMNA 24%.

3. O1 napanavw npolnoBecelg NAekTPOdOTNONG 0ag 1I0XUoUV yia Xpovikod didotnua dUo
HNvov ano kdoong Tng napoloag enioToOARG. Eav enavéABeTe perd Tnv napandvw
npepopnvia, n nAekTpodoTtnor oag Ba enaveieraoTei oUPQWVA We TIG NPoUNoBETEIg
NAekTPodOTNONG Nou Ba 1oxUouV TOTE. Emionpaivoups OTI Ta avTiOTOIXa NOOA £XOUV
unoAoyloBei and NPOEAETN TwV anaIToUPEV®VY Epywv NAeKTpod6TNONG. 'OTav Ba pac
EVNUEPWOOETE yia TNV anodoxn TwV WG avw O6pwv kal EEKIVACE! n TeAikn diadikaoia
NAEKTPOBOTNONG 0aG, 8a NPOXWPNCOUNE OTNV OPIOTIKA WEAETN TWV aNAITOUPEVWV
Epywv, apol nponyoupEvwg npokataBarleral To 8% Tou npolnoAoyiopoU Toug, Kal
8a 0ag yvwpicoulE To OPICTIKO NOCO TNG CUPMETOXNG 0ac,.

4. EminpooBera, oag yvwpiloupe oTi eEakohouBolv va 1oxUouv Ta avagepdueva oo Y’
OXETIKO pag.

5. MNepigevovTag va pag yVwPICETE eyypapwE TO apydTepo péxpl Tnv 20.04.2018 TiC
anoyeIg oag yia 60a avagEPovTal OTIG MPONYOUHEVEG NAPAYPAaPOUS, NAPAPEVOULE
orn d1G6gor) oag yia onoleadAnoTe CUPNANPWHATIKEG NANPOPOPIES 1 DIEUKPIVITEIC
embupsiTe.

— 4
——
=

Tewp. 1. Péyks\hnq
AleuBuvTng Mepipépeiac Mel/oou - Hneipou

2/2
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4. Decentralized Administration of Epirus and Western Macedonia/ Forest
Directorate of Thesprotia
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ENTYTIO AITHEHE A THN EKAOZH MPAZHE XAPAKTHPIZMOY

M}PEHENH AIOIKHEM A . NALEAONIAT KA\ Hnaml&é‘lﬁ I'IF' e
FEN, AJNEH AAZON & ATP. YNIOBEZEQN AT
TH AATON SEZNPOTIAL R
Hyepopnviu uroBoArig:
_A: STOIXEIA AITOYNTA:

TOIKER BYEKOY FORANE

Ko Tonovynos
rieprox
Tonmagybvwong  ADHNA HuNia yewnong: (Hpépaipivagiro) gL {ojeic |3
ADM. 0]a|3131%{5|5 |4 | 6 | Apouss Taugmrag/AxBampioy P - ¢T3ect
ExSolaa.Apn Huépopnivia ExSocng:(Hutsalivagérog)
Emivupo Narpdés K2 STONOYADR Ovopalarpés  ANTONICS
Emévupo gntpée. |22 STonoynoy Cvopauntpéc  ATTEALLY
Emdivuio ouZiyou’ Ouglia olifiyou
Emavupio Axpmiks¢ TiThog
YAPA NOSEVASN  AE; Gl POSEiDON S.A
Hpepopnvia ototagng EBPA MADINOY AMTYTLA 921 AGLM,
A2 .06, B 14121 HPAEALID ATTIEWT [898382233
AL SYTIKOYNOMIROY NPOTRTioY: .. : i
op6 APIBIGS Ty, Kubikag
NEO HWPALNEAG ATTIYHS FAADINOY ANTYIIA 942 lalzl
TnAépave oTo9epd TrAbeplovo KivnTd FAX E-mall

QloiFoloso 64332980361 2103751067

%. tostopoufbos @depq 9r

TYROM IANNHS K2 WSTANTINGG TYPOTLANNUR BASIVACVOI
Tammoc Karomi: 086 ApiBuoe Tay, Kosixa
| b Apdvsn\iisﬁ‘\' TiEHd v'évr.w L2 L’%i’QSmg
ThAtquvo aTaBepd TrAEQuvo KvTG FAX E-mail
Q03704 281 63439752 X4 _ c.&&rowanms@dem.%r
Me arojmi] pou Eubivn Karyvwpigovrad Tis kup@oeic?, miou mpaBAEovIal ammé. Tt Giemdge Tg Tdp. § Tou GpEpou’22 Tou
N. 1599/1988, dnAwvw o '

e 40, AR, . EBRE R, . SO L T 0B, AAEAKINEIGMS. .. CETOEDK. 200 TN SNV, .evoveeeseians
e DRRAENToa. Me DEABEL . 10, 0RRRARA6L0. LU . T2k L DRTEIAEN. e

(1) EfouciodoTtisTovisny mo Tévi ovapspdpEvaln va KaTa@éoe) TV altnoT fiko va
TapahGRe v Tehikn Wpdtn, (Axsyodgeral oiav Sev OpilETal EKTIPGOWITTOC).

(2) «'Owolog Ev yWHDE ToU SHAGDVE) PEUBT yEYOVGTa i apveial | amokpltre Ta ahnbvd
RE fyypaipn DredBuvr Sjwom Tou épBpaw 8 TipLIpETa pe PuAGKIoT TOUAGHIOTOV TRKDY
HHVEVEdY 0 unTGiniog ouTiv Ty ipdEEwy oKETEUE Wi TIpUCTTOPITEL OTOV £QuTdv TO 1
JE GAAov STepoUOIaKS SPENOS, BAETITOVTOS TpiTov i OROTEUE Vo BAdWE! dhAgY, TipwspdiTdl
pe x&deipin péxpl 10 erdv, edv 1o Sipehog i i BAGBN umEpBdfvauy To OB, YWY shcogi,
TI&VTE ExaToLupiwy (25.000,000) Sp. (avTIK. TR Tap: & gnd. Ty Trép. 13 Tou.dpdpou 2°

100 N, 2479/97, PEK-67 A').

T EupTAnpvoVIcH Wit VINEEkT
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f"’ﬁ ENGINEERING A.E.

Npog ABrva, 15.01.2018
EMnviki Awaxxewprotikn Etaipeia YépoyovavBpakwy Ap.Npwt. C&M: 40025/18
(EAEY A.E.) Ap.Mpwrt.Epyou:LT-C&M-AUT-P581-043

Mapyapn 18, T.K. 11525, ABrjva
Ynoyn kag Ntaponoliou
Kow.: kog. Z. Mréhac

‘Epyo: OPIEZTIKH MEAETH KA! NAPOXH YNHPEZIOQN AAEIOAQTHEHE A TO XEPZAIO TMHMA TOY
ArQroy nNOzeIAON

Oépa : ZuAhoyr otoixeiwv pe okond tnv erthoyr TS Xapagng Tou xepoaiouv EAANvikoy Tuiparog
TOU aywyou oto rnAaiow tou we avw Epyou

Kapiot,

Zag mnpodopolpe 611N etaipeia YroBaAdoolog Aywyds Quoikol Aspiou EAAGSag — Itakiac / Y.A.Q.A.
Nocetbwv A.E (IGI Poseidon S.A.), otnv onola guppetéyouv wopepug n Anudow Eryelpnon Aepiou
{AEMA) kau n rrawa) EDISON, eivar o Kipiog tou £pyou: Aywyde Mocetbav (“Poseidon Pipeline Project”).

To £pyo Aywydg Nooebwv (“Poseidon Pipeline Project”) neptapBavel Tnv avamtuén, 1o oxeblagpd, Ty
npourBela KaL TNV KATAGKEUT) TOU aywyou Kal Twv cuvodwv eykatactdcewv petadopdc aeplov and ta
eAANVOTOUPKLKA cUvopa otnv EAAGda kan Tnv Itaia.

H etapzela Y.A.Q.A. NoocelSwv A.E éxel avaBéoel atn ZUpnpatn Twv statperiv C&M Engineering A.E.-
AZTPOMOI TEXNIKH ETAIPEIA A.E. tnv ekmovnon tg Oplotkic MeAETnG kal tTnv napoxr Yrnpeoubv
Aberobdtnong yia o Xepoaio Tpijpa Tou aywyol Kol Twy GUvoSWLV EYKATRCTROEWY TOU avwTépw Epyou
otnv EAAnvikr ENkpateLa.

H Etapeia C&M Engineering A.E., w¢ péhog g avwtépw Zounpagng, éxel avaAdBet petafl dhhwy T
Slegaywyn Twv anawolpevwy enaduv e TG appddieg Apxé kat Thv UROBOAN TWY OXETIKWV ALTHOEWV
TPOG QUTEG yia TN guMloyr GAwv Twv aratodpevwy otosiwy / mAnpodopuiv Tou epmintouv ot
apuobLoTNTA Toug HE okond Tnv EMAOYI KaL OpLOTIKONOINGN TG Xdpatng Tou xepoalou TpApato Tou
aywyou and ta eEAANvo - Toupkikd alvopa péxpt to GAwpoPfodvi tou vopol Geompwriac, OVOUAOTIKAC
Swapétpou 48" (1.219 mm.) kat ™G xwpoBétnong Twv cuvoSv Tou EyKatactdcewv oto MAaiolo
eknévnong e Oplotikrig MeAétng kat tng napoyrc Yanpeowov ABeo86Tnong, onwe avadbEpeTal kat otn
ouvnupévn oto napov E§ouaodotnon g Y.A.0.A. Nooedwv A.E, (BAdns Zuvnuuévo 1).

Me Bdon Ta napandviy EMOUVANTOVTAL 0 NAEKTpoviK Hopdr oXEBLa HE TV Tpotewvdpevn xdpatn Tou
aywyol ue unopabpo Xaptwv Y.I., oe kKhipaxa 1:50.000.
Ta oxedua nepappdavouv Tnv npotetvéuevn xapatn

i} avd Nepupepelaxn Evétnra (Noud) nou Siacyilel o aywyds, kal ouyKekpyéva:

- Nepubepewakn Evotnta Efpou: 4 oxébla

~  MNepupeperaxny Evotnta Podénng: 4 oxéba
- Nepupeperakn Evotnta Zaveng: 2 oyédia
- Nepwpeperakn Evotnta Kafahac: 3 oy
- Mepubeperakn Evotnta Apdpag: 2 oxéda
- Mepubeperakr Evotnta Zeppwv: 5 oxéda
= Nepupeperaxn Evotnta Kikkic: 3 oxédla

Mpativou 99, 116 34 ABrjva, TnA.: 210 7220014 - Fax: 210 7220298, e-mail: mail@cmengineering.gr, www.cmengineering.gr



Neppepelakny Evotnta Oscoadovikng: 2 oxEda
Nepubeperaxn Evotnta Hpadiac: 4 axédio
Nepupepelaxiy Evotnta Kolavng: 3 oxédua

-~ Nepubepewakn Evotnra Mpefevav: 4 oxéda

- Nepwpeperakn Evotnta TpwdAwy: 1 oxédio

~-  Nepupeperaxn Evotnta lwavvivwv: 4 oxéda

= Nepupeperakn Evétnta Geonpwriac: 2 oxeda

i) oto oUvolo tou yepoaiou EAAnvikoD Turpatag (Overview Map)

Napaxahkovpe Onwe pag mAnpodopricete yia Tubaveéq eprhoxéc pe uvdlotdpevec / ev efehifel /
TPOYPAMUUOTICHEVEG HEAAOVTIKEG SpacTnpidtnTes, umoSouEG Kal £pya oag, TOUG OPOUG KAt TOUC TUXOV
neplopopols, kabuwg kau onoadinote dAa otoixeia appodidtntds oag nou adopolv otnv REPLOYT
evbadpépovrog npokeévou avtda va AndBodv unodyn otnv oploTkoRoinon e XApasng Tou aywyou
petadopdg puowol agpiov kat Tnv exndvnon g Opotikrig MeAétnc.

Aodyw evbexopevwv Tporonouicewy TG Xxapagng Tou aywyol péxpL v opiaTikonolnan tne, Oa BéAape va
oag dieukpvicoupe OTL oL avwtépw TAnpogopieg appodidtntdg oag eival anapaitnteg oy katd o
Suvatdv evpltepn andctacn ekatépwbev TG xdpatne.

e nepintwon nou o mAnpodopieg / otoxeia pnopoiv va napaoyeBoiv Pndrakd and tnv Yrnpeoia ouc,
Ba SieukoAdvate TTOAU IEPLOGGTEPO TO £py0 Hag,

Ma onowdnnote nepaitépw Sizukpivion f mAnpodopla, napakaAoUUE 6MwWG EMKOWWVAGETE HE TV
etaipeia C & M ENGINEERING A.E. :

ITouxeia eERKOWWVIACG:
C & M Engineering A.E.
Npartivou 99 - T.K. 116 34 - ABrjva

ka. Koviodripa Oeobwpa, tTnAédwvo emkolvwviag: 2107220014, £o. 2004,

ko MnakatgovAa Afuntpa, TnAédwvo erwowwviag: 2107220014, eo. 2602,

kaBwe kat otnv nAektpovikn SievBuvon sfortotira@cmengineering.gr.

NapakaAoUpe yLa TLG EVEPYELEG 0O KaL EUXAPLOTOUHE EK TWY TIPOTEPWY YL TNV SUVEpPYacia cog.

Me extiunon
Engineering A.E.

M. KaAlopdkng

AlevBuvtiig Epyou
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Tuvnuuéva :

1. Efouowoddtnan tng Y.A.M.A. Nooedwv A.E (IGI Poseidon S.A.)

2. HAextpovikd apxeia pe TNV MPoOTEWOHEVN Xapafn Tou aywyol oe emefepydowpn popdr (dwg,
ARCGIS V 10.3, kmz} kav o popdry pdf pe unopaBpo Xdpteg Y.Z. o kAipaka 1:50.000 avd
Nepupeperaxr) Evotnta (Nopd) mou Suaokl{el o aywyds, kabuwg kal ato clvolo touv Yepoaiou
EAAnvkoO TuApatog {Overview Map)
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‘Epyo:  OPIZTIKH MEAETH KAI [TAPOXH YIHPEZIQN AAEIOAOTHIHE I'lA
TO XEPZAIO TMHMA TOY AI'QrOY [MOZEIAQN
(FRONT END ENGINEERING & DESIGN AND PERMITTING SERVICES
FOR THE POSEIDON PIPELINE PROJECT - ONSHORE SECTION)

EEOYZIOAOTHEH

H etompeia  YmoBardoorog Aywyds Puowcod Agpiov EdhGdag — Iradiog / Y.A.D.A.
Hoseiddv A.E (IGI Poseidon S.A.), 1 onoia givar o Kdpiog tov épyov: Ayeyic Moserddhv
(“Poscidon Pipeline Project”), éxer avaBéoer om Zopmpatn tov etapeidv: C&M
Engineering A.E. ket AZITIPO®OZ TEXNIKH ETAIPEIA A.E. mv excnévnon g OpioTikig
Mekémg ka1 v mapoyy) Ymnpecudv Adeiodotnong yia o Xepouio Turipa tov ayeyod tov
avaTéPO £pyon.

Zro mAaiowo ektédeong tov avotépw Epyov, ot Etapeieg C&M Engineering A.E. xm
AZIIPOQOZ TEXNIKH ETAIPEIA A.E. wg péhn g avotépe Toumpakng, eivar vashBuveg
ya mv Hapoyn Yanpeorbv exnévnong Medetdv kot Adetodotnong mov apopoiv oto yepoaio
THTHO TOV ay@Yol Kat Tig ouvodég Tov eykatastdoelg oty EAXAnviky emkpareia.

Zto Avmkeipevo Ymnpeoubv g avatépe Zopmpatng mepapfivoviar petad didav o
enapes pe g appddieg Apxég, v T cvdloy] OAwv Tev ammtodpevov otouxeiov /
TANPOPOPLOY 7OV EUIATOVV GTNY APUOBIOTNTE TOVG PE OKOMO TNV EMAOYY TN YGPUENC TOV
xepoaiov EMnvikod tufjpatog tov ayoyod kor tng yopoBémong Tov ocuvoddv Ttov
EYKOTAOTACEWV 070 mhaicio eknévnong g Oplotikiic Meémg xeu v mapoys Yanpeoiov
Adeodomorg,.

Me mv rapovoa, n etarpeio. Y.A.Q.A. Iooebdv A.E. efovaodotei o puéhn e Topmpatng
tov etapedv C&M Engineering A.E. ka1 AZITPOQOZ TEXNIKH ETAIPEIA AE. énag
mpofodv e GAeg TS amaTobpEveg emapéc pe OAeg TG appédieg EAviké apyéc kau oy
VoPoAT} TRV CYETIKGY QITHOEWY TPOG AVTEG, kabdg kut oe Sheg TIg anapaitnTeg EVEPYELES Yia
mv egacpdiion dhav tov anatodpevav ctoneinv / mAnpogopi@v Yo ™V exthoyh TNg
x&pagng tov yepoeiov EXAnvike) tumpatog ov ayayod kot T yepobétion v cuvoddv Tov
EYKOTOOTUCEWY OTO TARICO0 VAOTOINGTS TOL ¢ Gve £pyov.

Qg ex ToTov, oL Apxés kot ot Aotoi epmhexdpevor @opeic mov Hu ancvBuvBovy ol OvOTEP®
etaipeieg / puéhn mg Eopmpagng, moupoxolodviar émwg mpospépovv v vmooTipEn Kot
cuvepyaoia Toug kot yevikdtepa va Bonfricovy amv éykatpn vhomoinem tov épyov.

Nomyv Y.A.Q.A lloseidav A.E.

AepBivev Zoufoviog

92, Marinou Antipa Ave
141 21 Heraklio Attikis

Athens ~ GREECE

Tel: +30 210 2701050

Fax +30 210 2751067

www Igi-poseidon.com
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SECTION g
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11.7Environmental Terms Approval

This annex includes the decision on Environmental Terms Approval 145493/21-01-

2015 along with two general maps of the submitted EIA.

Application File for ETA Amendment of Greek Offshore Section of High Pressure Natural Gas

Interconnector Greece ltaly



o AAA: 7TMNNO-0TO
INFORMATICS Digtally signed by

?E\\é%'-,\?CF’YM EN Ba sots01 %2 065008

Reason:
Location: Athens

EAAHNIKH AHMOKPATIA A6nva, 21 lavouapiou 2015
YNOYPTEIO NEPIBAAAONTOZ,

ENEPTEIAZ & KAIMATIKHEZ AAAATHZ

FENIKH AIEYOYN2ZH NEPIBAAAONTIKHZ MOAITIKHZ A.N. owk. 145493
AIEYOYNZH NEPIBAANONTIKHZ AAEIOAOTHZHZ

(AINA)

TMHMA B’

Tay. A/von : A. ANe€avépag 11 NPOZ: IGI Poseidon

TK.:11473 Map. Avtona 92, 141 72 ABriva
MAnpodopieg : K. MNnapng (ouv: 1 avt. dakélou MIE)

TnAédwvo : 210 64.17.802
FAX. : 210 64.51.914

ANOOAZH
YN. NEPIBAAANONTOZ, ENEPTEIAZ & KAIMATIKHZ AAAATHZ

Oépa : Eykplon MeplBardoviikwv Opwv (EMO) ywa tnv Katookeun kot Asttoupyia Tou
£pyou: «YIMOBOAAAZSIOZ AFQros ®YZIKOY AEPIOY (ADA) AIASYNAESHS EANAAAS-
ITANIAZ & SYNOAEYTIKES ETKATASTAZEIZ — EAAHNIKO TMHMA».

‘Exovtag unoyn:

1. To N.1650/1986 (A’ 160) «ywa tnv mpootacia Ttou mepBArovioc», Onwe
TpomomnoLlBnke Kat LoYUeL

2. To N.4014/2011 (A’ 209) «ywa tnv meplBaloviiky adsoddtnon £pywv Kal
Spactnplotitwy, puUBUn aubBalpétwv oe  ouvaptnon He  dnuoupyia
niepBarloviikol Looluyiou kal AAAeg Slatdagelc appodiotntag Ym. NeplBailiovtog»
OTIWG TPOTIOTOLNONKE Kal LoYVEL.

3. Tnv  Kown Ymoupywk Amocdoon H.M. 11014/703/0104/14.3.03 (DEK
332/B/20.3.2003) «Awadikacio Mpokatapktikig MepBarlovtikic Extipnong kot
AtloAoynong (MN.MN.E.A.) kat Eykplong NeptBarovtikwv Opwv (E.N.O.), cludwva pe
ta &pBpo 4 tou N.1650/86 (A’160) 6mwe avrikataotadnke pe to apbpo 2 tou N.
3010/02 “Evappovion tou N. 1650/86 pe tic odnyieg 97/11/EE kot 96/61/EE.... Kot
AaMAeg Srotagetg (A 91)”»

4. To N. 998/1979 (A’ 289) «mepi mpootaciag Twv S00WV Kal Twv SACIKWY EV YEVEL
EKTACEWV TN XWPAGY, OTIWE TPOTOTIOLBNKE Kal LoXVEL

5. To N. 3028/2002 (A’ 153) yio tnv mpootaocio Twv APXOLOTATWY KOL €V YEVEL TNG
MoAttiotikng KAnpovouLlag

6. To N.2289/1995 (A’ 27) mou puBuilel B£pata tng KoTaokeung tou Aywyol Quatkol
Aeplou.

7. Tnv YA H.M. 1958/2012 (B’ 21) «katdtaén SnUOcLwv Kol OLWTIKWY £PYWV KoL
SpaotnplotAtwy oe Katnyopieg cuudwva pe to apbpo 1 mapaypadog 4 tou N.
4014/2011, énwcg tpomornol)0nke Kat LoXVEL.

8. Tnv KYA H.M. 37111/2021/2003 (B’ 1391) «KoBoplopdg tpoOmou evnuéPWONG Kot
CUMMETOXNG TOU Kowou Katd thv Stadikacio £ykplong mepBarAovIkwy Opwv Twv
€pywv Kot Spaotnplotitwy cludwva Pe T Tapdypado 2 tou apbpou 5 tou

1



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

AAA: TMNNO-0TO

N.1650/1986 6mwc aviikataotddnke pe tig mapaypadoug 2 kal 3 Tou apbpou 3 tou
N.3010/2002».

Tnv KYA 21398/2012 (B’ 1470) yia tnv 16pucn kot Asttoupyio Siktuakol TOMoU yLa
v avaptnon twv AENO.

Tnv YA 15277/2012 (B’ 1077) «E€elbikevon SLadkaolwv yLla TNV EVOWUATWON OTLG
AEMO tng mpoPAemopevng amo Tig dlatdtelc tng Aaoikng NopoBeoiag €ykplong
EMEUBOONG, YLla TO €pya Ko SpooTnpLOTNTEG Katnyoplwv A kot B tng YA 1958/2012
(B’ 21), cuudwva pe to dpbpo 12 tou N. 4014/2011».

Tnv v.a. ur’ ap. ow. 48963/5.10.2012 (B’ 2703), otnv omoia kaBopilovral
poSLaypadEC TEPLEXOUEVOU TWV amopAoEWV EyKplong MEePLPAANOVIIKWY Opwv
obudwva pe to apbpo 2 rap. 7 tou v. 4014/2011.

To Mpoedpkd Aldtaypa 100/2014 (A’ 167), Opyoviopog YMNEKA, onwg
tporonotnOnke pe tig Statdgelg tou dpbpou 40 tou N. 4305/2014.

Tnv um’ oap. EYNE/YMEKA ow. 130221/17.09.2010 Oetikh yvwuoddtnon yla
Mpokatoapktikr MeptBarroviikn Extipnon & AfloAdynon tou €pyou Tou B€partog,
omnw¢ tpormormolndnke pe tv urt’ ap. EYNE/YNEKA ow. 200088/08.07.2011 Bstikn
yvwpodotnon.

To urt’ ap. 747/05.06.12 kot 787/10.09.12 éyypada tng IGI POSEIDON pe cuvnupévo
dakeho MIME Kal CUMMANPWHATIKA avTiypodoa avtioTolya ylo To £pyo Tou BEpatog
(A.M. EYNE 198779/05.06.12, 201697/11.09.12)

To pe a.m. ow. 201757/13.09.12 €yypado tng EYME pe ocuvnuuévo ddakedo MIME
npog to Mepldpepelako TupPolAlo tng Mepldépelag Hreipou, yia Snpootomnoinon kat
EVNUEPWON TOU Kool KaBwC Kol OTLG CUVAPUOSLEG YINpeoieg yio amoeLc.

To pe a.m. 2436/05.10.12 éyypado tng AB’ EMNKA, o6mou 6ev Slatumwvetot
ovtippnon- yvwpodotnon umod opouc (o.m. EYME 202346/11.10.12)

To pe a.n. 47865/08.10.12 éyypado tng lev. Mpap. Xwpotafiag & Aotikol
MeptBarovioc tou YMEKA, xwpi¢c avtippnon ywa 10 €pyo (a.m. EYNE
202425/12.10.12).

To pe o.m. 5236/8.10.12 £yypado tng Edopeiag Evadiwv Apxalotitwv, OmMou
avodEépetal OtL £XeL yvwpodotioel e to urt’ ap. 5057/5.10.12 éyypado, mpog tn
A/von Mpoiotopikwy & KAaowkwv Apxatotitwy tou Ym. MoAwtiopol & ABANTIOUOU
(o7 EYME 202584/19.10.12)

To pe a.m. 94622/3592/31.10.12 éyypado tng Emttportic NeptBdAioviog Xwpikou
Ixebloopol & Avamtuéng tng Mepipépelag Hmeipou, pe ouvnuuéva to oTolEla
dnuoatomnoinong tou ¢pakéhou MME, kabwe kat tnv ur’ ap. 12/89/2012 anddaoh
™¢ yla avaBoln tng oulnTnong tou ev Adyw dakEAou Tou €pyou tou BEpatog (a.m.
EYME 202965/6.11.12)

To pe a.t. A3/A/owk. 19435/05.11.12 é£yypado tng A/vong Eykotaoctdoswv
MNetpehalosdwyv tou YMEKA, xwpig avtippnon yla to mpotewvopevo £pyo (o.m. EYMNE
202970/7.11.12,203310/22.11.12)

To pe a.m. 8221.A17/15.11.12 £yypado tng AlelBuvong ALHEVIKWY YTTOSOUWVY TUAKA
B-MeAetwv kot Epywv Ttou Ymoupysiou NautAiag kat Awyaiou, oOmou 6ev
ekppalovtal QVIIPPAOEL yla TO €pyo- yvwpodotnon umo opoug (o.m. EYME
203179/16.11.12, 202182/3.10.12)

To um. ap. 5879/12.11.12 éyypado tng A’ EMKA clpdwva pe ta omoio Sev
ekdpaletal aviippnon ylo To TPOTEWVOUEVO €PYO-UTIO OPOoUG yvwpodotnon (o.T.
EYME 203256/21.11.12)

To pe o.m. 3201/30.10.12 éyypado tng 18™ Edopeiag Bulavtivwv ApXalotATwy,
omou Oev dlatunwvetal avtippnon-yvwpodotnon umd opoug (a.m.  EYME
203319/22.11.12)



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

AAA: TMNNO-0TO

To pe o.m. 57622/14.12.12 éyypado tng A/vong Aoccwv Osompwtiag Xwpic
ovtippnon ylo to potelvopevo épyo (a.m. EYME 203926/19.12.12, 203953/20.12.12)
To pe a.m. 114621/4362/18.12.12 éyypado tng Emttpornng NeptBdarlovtog XwpLlkou
Ixeblaopol & Avamrtuéng tng Mepiudbépelag Hmelpou, pe ouvnuuévn tnv um’ ap.
13/95/3.12.2012 Anddaocn tnc (AAA:BAMB7A9-0I3), cUudwva pe tnv omoia
yvwpodotnoe katd TmAsloPndio BeTikd yla TO TEPLEXOMEVO TNG MEAETNG
MeptBaroviikwyv Emumtwoswyv tou €pyou (a.m. EYME 203984/21.12.12).

To ue a.m. 76191/6473/20.12.12 éyypado tng A/vong ZuvtoviopoU Kat Embswpnong
Aacwv Tt™NG Amokevipwpévng Aloiknong Hmelpou-Autiknc Makeboviag, pe
ouvnuuévo to ur’ ap. 57622/5465/14.12.12 ¢yypado tng A/vong Aacwv
Oeomnpwrtiag (a.m. EYME 165789/04.02.13)

To ue a.m. 18325/1357/10.04.13 éyypado tng A/vong ZuvtoviopoU Kat Embswpnong
Aacwv Tt™NG Amokevipwpévng Alolknong Hmelpou-Autiknc Makebovioag, pe
ouvnuuévo to ur’ ap. 57379/3135m.£./08.03.13 éyypado tng A/vong Aacwv
MNpéPelag, omou bev ekdpdletal aviippnon ylo TO POTELVOUEVO £PYO-UTIO OPOUC
yvwpodotnon (a.m. EYMNE 167592/15.04.13)

To pe o.m. 879/4.3.13 éyypado tou IGl Poseidon pe ouvnupéva otolxeia
kowvomoinong t¢ MMNE tou £pyou oUpudwva pe t ovpPaocn ESPOO (o.m. EYMNE
166793/11.3.13)

To pe a.m. 38606/9.8.13 éyypado tng A/vong B7, AteBvwv Evepyslokwv Ospdtwy,
Tou Yr. Efwteplkwv, pe Tto omoio INToUVIAl CUUMANPWHUATIKA OTOLXELOl yla TV
tpnon tng dtadikaciag kowormoinong mpog to ItaAko Ymoupyeio MNeplparlovtog
(auTt. EYME 169922/12.8.13)

To e a.mm. 940/4.10.13 £yypado tou |Gl Poseidon pe cuvnuUEVA CUUITANPWHATIKA
otolxeia tpog to Y. E€wtepkwv (o.m. EYME 170929/7.10.13)

To yeyovog OtL Tnpnbnke n Swadikacio mou mpoPAéncetal and t ocvuBacn ESPOO
yla TNV eKkTipnon Ttwv Slaouvoplakwy TEPIBAANOVIIKWY ETUMTWOEWY HETAEY
EAAGSag — ItaAiac.

Tnv ur’ ap. 681/2014 amodacn tng Pubuiotikic Apxic Evépyelag (PAE) pe tnv
omola eykpivetal to MNpoypappa Avamrtuéng EBvikol Zuotiuatog Quaoikol Aepiou
(EZ®A) 2014-2023.

To pe a.m. 119067/3106/30.12.14 £yypado tng A/vong Awaxeiplong Aacwv &
AaciwkoU Meplparlovto¢ tou YMEKA, oOmou ekdpdletal Oetikn-umd oOpouc-
yvwpodotnon yla to £€pyo tou Bépartocg (a.m. AIMNA 145097/8.1.15)

To yeyovog OTL TO TIPOTELWVOUEVO £pyo amoteAel €pyo €BvIkAG onuaoiag, dnuootlag
woEAelag Kat yevika dnpoaciouv cupdépovtog., cUpdwva pe to v. 4001/2011.

annodaocilovpe

Tnv €ykplon Twv KATwOL MePIBAANOVTIKWY OpWV KAl TIEPLOPLOUWY, N EdapUOyn TwV omolwv
amoteAel amapaitntn mpoUlmobeon yla TNV KOTOOKEUN Kol A£ltoupyla tou €AAnvikol
TMARATOC Tou £pyou: «YMOBGAAASSIOS ATQros ®YSIKOY AEPIOY (AMDA) AIASYNAESHS
EANAAAZ-ITANIAZ & 2YNOAEYTIKEZ ETKATAZTAZEIZ — EAAHNIKO TMHMAY.

1.

Eidog kat péyeog Spaotnplotnrag

1.1 Tevika otolyela Tou Epyou



1.2

1.3

AAA: TMNNO-0TO

To épyo adopd OTNV KATAOKEUN Kol AELTOUpyla TOU €AANVIKOU TUAMOTOC TOU
EAANvo-ItaAikot umoBaAdooiou Stacuvdetriplou Aywyol Quoikol Aegpiou (ADA)
YdnAng Nigong, KaBwg Kol TwV CUVOSEUTIKWY TOU EYKATOOTAOEWV.

O umoBaAdoolo¢ aywyog oto cUVOAO Tou (oe EAAada kat ItaAia) meplappavel to
UTOBOAACOLO TUNO GUVOALKOU UKoug epimou 205km, évav Itabuo MEtpnong Kat
Jupmieong otnv EAANGSa, évav Ztabud Méetpnong otnv ItaAio, kabBwg kal duo
Xepoaia Tpuipata nouv cuvdéouv otnv EAAGSa tov ITabuo MEtpnong Kal Zupmieong
ME TIC aKTEG TNG Hmelpou, evw otnv Itadia tov ITabuo METpnNong HE TG OKTEG TOU
Otpavto, otnv neploxn tng AmouAiag.

H Siapetpog tou aywyoul eival 32" (81,3 cm) kal n péylotn mieon Aewtoupyiog 140
bar (mieon oxedlaopol ota 160bar). To €pyo Ba €xelL APXIKA TOPOXETEUTIKN
KOVOTNTA Ve Sloskatoppuplwy KUBWKWY péETpwy duactkol aegpiou (9 bcm) to
£T0¢ He Suvatotnta enéktaong oe Swdeka dloekatoppUpla KUPBLKA HETpa GUCLKOU
aepiou (becm) To €T0C.

Meplypadr Tou aywyoU Kal TwV CUVOSEUTIKWY TOU EYKATAOTACEWV
To eAAnViIKO TuApa Tou Epyou, mep\appavel Ta €N ¢ TuRpaTa:

a) to umoBaldcolo TURUa and To onpeio mpooalyldAwaong, 6éon OMIMPEAAA 2,
oTIG 0kTEC Tou N. Oeompwrtiog £€w¢ To HECO Tou Baldocolou otevol HETALU
EAAGSag kal Itahiag, pnkoug nepimou 146km.

B) to otabuod Métpnong/Zuumnieong otn 6€on OAQPOBOYNI. O Ztabudc MEtpnong
Ba xpnolpomoleital yla Thv HETPNON Twv SLEPXOUEVWY TIOCOTATWY UKoV
agpiou. O ZTaBuog Tupmicong mepAapBAVEL APXLIKA TNV EYKATACTACH TECOAPWV
Movadwv Zuurnieonc, woxVog nepinouv 30-32 MW n kaBe pia, ek Twv omoiwv ot
TPELG Ba Asttoupyouv Kkat n tétaptn Oa eival epedpikn).
3tn 2" ¢don Asttoupyiag (12 bem/€tog), Ba mpootedel pia srmuAéov povada
cupumieong, (6lag toxvog, dnAadr katd tnv ¢aon autr Ba eival EYKATECTNUEVES
OUVOALKA 5 povadeg ouumieon , ek Twv omoiwv oL Téooeplc Ba AsltoupyolV Ka n
pla Ba eivat edbedpikn.

JTov XWwpo tou otaduol pétpnong/cupnisong, Ba xwpoBetnBolv Kat oL CUVOSEG
EYKATOOTACEL] TIOU €lval amopaitnteg ylwa TN Asltoupyiad Tou aywyoul
(Eeotpomayida, ktiplo Asttoupylag, KAm).

Y) TO Xepoaio TUAMO TOU aywyou amo To onueio mpooalyldAwaong tng Baldacaolag
06guong péxpL To otabpo pEtpnong/cuumnieong, pikoug nepimou 8,2 km ylo tnv
TPOTELVOUEVN Xapaln.

6) éva PalBdootdacilo, o amoéotacn mnepimou 600m ovAvin TOU OnUEioU
TPOCALYLAAWONG

Emiong oTiC OUVOSEUTIKEG €yKATAOTAOEL Tepllaufdvovial oL Tpoowplvol
gpyotaflakol Kol amoBnKeUTIKOL YwpoL KOTA TNV SLOPKELD KOTOOKEUNC, oL §pouol
npooBaong, KAT.

To OUVOAIKO £pyo KaATATAOOETAlL otnv umokatnyopla Al tng 11lng opaddag
«Metadopd EvEpyelag, KAUGIUWY KOl XNUKWY 0UCLWV», TG u.a. 1958/2012 (B’ 21)
OTWG LOXVEL
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1.4. O oxedlaopog tou €pyou meplypadetal oto kedpalaiwo 5 tng MME. H xepoaia
06€gu0on Kal To MPWTO TUAUA TNG urtoBaAdoolag 66guong amelkovilovtal oTo oxESLo
7240-AU-ON-O1(avaB. 2), kAipakag 1:50.000, evw to umoBaAdoolo TUAUA, OTA
oxébla 7240-AU-OM-02 (avaB. 1, ¢uAh. 1 €wg 2), kAlpakog 1:100.000, mou
ouvodelouv Tov pakelo MIE.

1.5 ®optag uhomoinong tou £pyou eival n Etatpeia YAQA Noosdwv (IGI Poseidon), pe
£€6pa tnv EAAaSa.

OQeopoBetnuéva BacIKA XOPAKTNPLOTIKA TEPLOXNG £PYOU Kal guaioOnta otolyeia
nepLBaioviog

2.1. XwpLKOg oXeSLAOUOC KaL XPNOELS VNG

2.1.1. JVpdwva pe Tig kateuBuvoelg Tou Mevikou MAatoiou Xwpotaglkou IxeSloouou
kot Asidpdpou Avartuéng (A’ 128/2008) oXeTIKA e TNV EVEPYELQ, TIPOTEIVETOL N
evioxuon tou 61eBvolg poAou TNG XWPOC WG KEVTPOU HETAdOPAC NAEKTPLKNG
evépyelag, duolkoU aepiou kal metpelaiou. Emiong mpoBAémnetal OtL n €vraén
TWV UTIOSOUWV EVEPYELOC OTPATNYIKNAG €UBEAelag oTtov €BvikO Ywpotaflkod
oxeblaopd emBaAAel TNV oAokAnpwon, oUUPwva HE TOV UPLOTAUEVO
oxeblaopod, tou Siktvou ¢uaikol aegpiou (kUpla Staclvdeon pe TNV Itoiia kot
v Toupkia).

Eniong, cupdwva pe to Nepidpepetako MAaioo Xwpotaflkol Ixedlaopol Kal
Aslpopou Avamrtuéng Hmeipou, Bewpeltal onuavtikhg ywa Ty avamtuén tng
Mepldpépelag n olvdeon pe to Siktuo duacikol aepiou TNG xwpog (olvdeon He
AvartoAwr EANada ) péow Tng oUvdeong Tou Siktuou duactkol aepiou EAAGSOC-
ItaAlog).

2.1.2. Z0udwva PE TNV TPOTELWVOUEVN O8gUOn, TO XEPOOIO TUNUOA TOU Oywyou
SLEpxeTal amo Ta opla Twv Anpwv Hyoupevitoag tng MNeplbepelakng Evotntog
Oeonpwtiag kot Mapyag tng Mepudepelakng Evotntog MpéRelag, NG
MNepldpépelag Hreipou.

2.1.3. JVpdwva e To XAPTN XPNOEWV YNG, O OYWYOC, 0To Xepoaio Tunpa Staoyilet
Saowkég Kkal Bauvwdelg ektdcel. To onuelo mpooalyldAwong (0pupog
OurmnpéAda) eival Bpoxwdng mapalia pe €vtovn mapoucia oykOABwv Kot
Bpaywv.

2.2. Itoeia meptParAovTikng evalobnoiag tng meEPLOXNC TOU £pyou
2.2.1. J0udwva PE TNV TPOTEWVOUEVN XaApaln, o aywyog Oev OLEpYetol amo
Beop0BETNUEVEG TTPOOTOTEUOUEVEC TIEPLOXEG (TT.X. TOU EUPWTIALKOU OLKOAOYIKOU

Siktuou NATURA 2000).

EL8IKEG OPLAKEG TLUEG EKTIOMITAG PUTIAVTIKWY GOPTiWV KOl CUYKEVIPWOEWV cUpdwva
JLE TLG LOXUOUOEG SLaTAELELG

3.1 Ol oplaKEG TIMEG KL Ta Kplolwa emimeda moldtnTag tng atuocdalpas avadpépovral
OTLG akOAouBec anodAoelg:
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3.1.1.3tnv K.u.a. pe o.n.m. 14122/549/E103/24.3.2011 (B’ 488), pe tnv ormnoia
kaBopilovtal petpa yia t BeAtiwon NG molotnTog TNG atpdodolpag, oe
cUHHOpdwon pe Tig Statdgelg tng odnyiag 2008/50/EK.

3.1.2. Jtnv K.u.a. pE a.n.m. 22306/1075/E103/29.5.2007 (B’ 920), pe tnv omoia
KoBopilovtal TWEG — OTOXOL Kal Opla eKTIUNONG TWV OUYKEVIPWOEWV TOU
opoevikou, Tou Kkadulou, TOU USPOPYUPOU, TOU VIKEAIOU KOl Twv
TLOAUKUKALKWV OpWHATIKWY USpoyovavBpdkwy oTov aTHoodalplkd agpa, ot
ouupoOpdwon He Tig Statdelg tng odnyiag 2004/107/EK.

3.2.Tw ta uypa amdPfAnTa Loxvouv:

3.2.1 H v.a. ur’ ap. owk. 5673/400/1997 (B' 192), ue tnv omoia kabopilovratl
METpa Kol Opol ylwad TNV enefepyacia  AOTIKWY AUHATWY, OMwG
TPOTIOTIOLNLEVH LOXVEL.

3.2.2 H ur’ ap. E1B/221/1965 (B" 138) uyslovoutky diataén mepi Stabfoswg
Avpdtwy Kal Blopnyavikwy anoPAntwy, Onwg Tpomonolnpévn e€okoAouBet
va LoYUEL

3.2.3 E8IKEG SLatdtelc mou eveExeTal va €xouv emIBANOel oTnv TtepLo)r) TOU €pyou.

3.3. Ta tn Sloeiplon Twv xpnolpononpévwy opukteAaiwy toxvel to m.6. 82/2004 (A’
64).

3.4. 3t1¢ epyaocieg mou mpoPAEnovtal yla TNV uAomoinon kat Asttoupyia Tou €pyou, dev
nephappavetal Staxeipion amoPAATwyv Katd TNV £€vvola Twv OlaTtdéewv Tou
adopoUlv oto MAaiclo mapaywyng Kal dlaxeiplong amoBARTwWVY.

EL8IKEG OpLOKEG TLHEG oTAOUNG BopUBou Kal Sovicewv cUPwva HE TG LoXVOUOES
Swatagelg

4.1.MNa to 66puPo TOU eKMEUTETAL ATIO TOV EEOTMALOMO KATOOKEUNG TOU £pyou, LoXUouV
ta TpoPAsmoOpeva otV K.U.0. ME a.n.t. 37393/2028/29.3.2003, otnv ormoia
KoBopilovtal pétpa Kol Opol ylo TIG ekmoumnég BopuBou oto meplpdAlov amod
€€OTALOMO TIPOG Xprion o€ e€wTepLkoug Xwpoucg (B’ 1418), 6nwg Tpomonotnbnke e
v K.v.a. 9272/471/2.3.2007 (B’ 286).

4.2. Mo to BOpuPo ToU ekMEUMETAL KATA T dAon Aettoupyiag Tou €pyou, edpapuolovral
oL poBAEPeLg Tou T.6. 1180/1981 (A" 293) «MNepl pubuicew BepdTwy avayopevwy
€I Ta TNG WOpUOoswWG Kal Asttoupyiag Plopnyaviwy, Plotexviwv maong ¢éuong
UNXOQVOAOYIKWY EYKATACTACEWV KAl amoBnkwv Kol tTNG €K TOUTWV Slaopaiicewg
TEPLBAAAOVTOG £V YEVEL», OTIWG TPOTIOTOLNBONKE Kal LoXUEL.

‘Opoi, pETpA KoL TEPLOPLOMOL TOU TPEMEL va AapBAvovtol ylol THV OVTLUETWITLON
(mpéAnYn - eAhayiotonoinon — emavopbwon — AMOKATAOTAON) TWV SUVNTIKWV

NEPLBAAAOVIIKWY EMUMTWOEWY

5.1. Fevikol 6pol
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5.1.1. O dopéag uhomoinong kat Aeltoupylog Tou £pyou, KaBwg Kal Ta GUOLKA N
VOLLKA TIPOOWTA OTO oTola avatiBevral epyacie¢ vAomoinong r Asttoupyiag
tou (ede€ng avadepopeva wg «Tpita pEPN»), dEpouv TtV €ubUVN yla TNV
Tpnon Twv TEPLBOANOVIIKWY Opwv, HETPWV KOl TIEPLOPLOUWY TIOU
emuPBarlovral pe TV mapovoa anodaon.

5.1.2.0 ¢opéag vlomoinong kot Aettoupylog Tou €pyou uTtoxpeolTaL va AapBavel
oAa ta amapaitnta HETpa wote va efaodaliletal:

5.1.2.1. H tpnon twv TepBAAAOVIIKWY OpwV amd To OUVOAO OOCWV
OUMUETEXOUV 1 cUPBAGAouv otnv ulomoinon Kkal Asltoupyia tou
£pyou.

5.1.2.2. H SuvatotnTa QVILUETWILONG KOl amokatdotaon; SucapeoTtwy
TePPAAOVIIKA  KATOOTACEWYV OGDEINOPEVWV OFE  EVEPYELEG N
napaAeiPelg kata mapafacn Twv MEPLBAAAOVIIKWY OpwV.

5.1.3. Kata T1g dadikacieg ouvadng cupdwviwy petaty dpopéa uAomoinong tou
£pYOU Kal TPpiTwV pHepwVY, KaBWCE Kal Twv TeAsuTaiwy HeTafy Toug, Ba MpEMEL va
npoPAEmovtal  Opol  CUPUOPpPWONG HE TIC AMATACEL TAPNONG TWv
nePLBaAAOVTIKWY OpwV TNG Ttapoloag andodacng. Avaloyn amnaitnon oyveL
yla Toug ¢opeic Aettoupyiag Kal to TPLTA PEPN TIOU EVOEXETAL VO LETACYOUV
oTn AelToupyla Tou £pyou.

5.1.4.0 dopéag ulomoinong kot Asltoupyiog tou €pyou Ba TpEMEL va opioel
OTEAEXOG N EMLXELPNOLOKN Hovada Tou Ba €xel TV euBUVN TapakoAolBNoNG
™G TNPNONG TWV MEPLBOAAOVIIKWY OpwV TNG Mapouoag amodaong Kal Tng
KOTABECNC TWV aMALTOUUEVWY EKOEcEWV TIEPLBAAAOVTLKA G TapakoAouBnong.

5.1.5 Amo T SamAveg ylo TNV KATAOKEUN Kal Asltoupyia Tou €pyou, Ba mpémel va
efaodalilovtal KaTd TPOTEPALOTNTA QUTEG Tou adopolVv ota £pya
TPOOTACLOG KAL ATIOKATAOTACNG TOU TEPLBAAAOVTOC, Ta OOl AMALTOUVTAL YL
TNV MANPN THPNON TWV OPWV KAl TIEPLOPLOUWY TNG Tapoloag anodaong.

5.1.6 Emuépoucg £pya Kal SpaotnploTNTEG MOV adopoUV OTIC EPYACLEG KATAOKEUNG
1 oTI¢ SpacTNPLOTNTEG AELTOUPYLAC, EKTOC AUTWYV ToU eplypadovral otn MME
KOL WC¢ €K ToUTOU mepllauPdavovial oOTo aVIKE(HEVO TNG Tapoloag,
adelobotouvrtal neptBarlovrtikd cUpdwva e ta opl{opeva ota apbpa 5 Kal 6
Tou v. 4014/2011. EdpbOoOV TIPOKELTAL YIO EYKATAOTOON TNG OMOLOC N YEVIKNA
EKTIHNON TWV eMUMTWOoswWVY TieptAapBavetat otn MME kat n mapoloa anodacn
TIPOPAETEL YEVIKOUG 1 KAl ELBLKOUG OPOUC KaL TIEPLOPLOOUC YLO TETOLOU TUTIOU
EVKOTOOTAOELG KOL €pyaoieg, elval duvatn n umoBoAn amd 1o dopéa tou
€pyou Texvikng MepBariovtikng MeAétng (TEMEM), n omola afloloyeital kat
gyKplvetal amo tnv neplBaAlovtiki apxn mou eival appddla ywa to €pyo,
Bdoel TNC KATATOENG TOU KATA TNV L.a. 1958/2012 (B' 21).

5.2.0plotikomnoinon oxedlacpou — MPOoypPaUATIOMOC UAOTIoinoNG

5.2.1.MpLv TNV £vapén Twv EPYOCLWV KATAOKEUNG Ba TIpEMEL vaL:
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5.2.1.1. Exouv e€aodaliobel ol anattovpeveg adeLeC.
5.2.1.2.Exouv oAokAnpwBei OAeg oL TpOSPOUEG Epyaoieg, OTwWG yewWAOYLKES/
VEWTEXVIKEC UEAETEC, TOTIOYPAPOELG, ONUAVOELG.

5.3. ®don Kataokeung tou Epyou

53.1

5.3.2.

5.3.3.

5.3.4.

5.3.5.

To anapaitnta yla to £pyo UALKA, OTwe adpavr) n yawwdn UALKA, okupodeua
Kol aodpartopypa, Ba npenel va e€aodaiioBolv and UPLOTAPEVEC LOVASES
TIOU AEITOUPYOUV VOUILWE Kol TRPoUV TG UTIOXPEWOELG TIoU TipoBAEmouV ol
niepBarloviikég Statagelg. Anayopevetal n dnuloupyla daveloBaAdpou N n
amoANPn UAKKWY amo KOILTEC MOTOUWY N XELWAPPWY Ylot UALKA Tou mibava
amattnBouv yla TV KOTAOKEUH Tou £pyou.

H Slaxeiplon twv otepewv amoPAntwv (mepapBavopevwy Twv amofARTwyY
ekokadwyv), o6ocwv GAwv amoPAftwv amattolv 6k Slaxeiplon (rLy.
XPNOLOTIONKEVA AUTAVTIKA), KABWG KAl OCWV EUTINMTOUV ota emikivbuva n
Ttoélkd amoPfAnta, Ba mpaypatonmoleital cUUPWVE PE TIG QTALTHOEL] TNG
TAylag OXETIKAG vopoBeaoiag yla kabe eldog autwv. Na tov okomd autov, Ba
TpEmel va eknovnBel kat va edpappoletal oxedlo Slaxeiplong anoPfAntwy, 1o
omolo Ba KaAUTTEL TIG €€M)C TOUAQXLOTOV QAT OELG:

5.3.2.1. Mposektipnon €idou¢ KkalL moootntag amoPAntwy, yla KaBe
ETUKEIUEVO OTASLO KOTAOKEUNC.

5.3.2.2. Anawtnoslg tn¢ vopoBeaoiag ya tn Slaxeiplon kabBevog amo ta €i6n
amoBARTwv mou Ba pokUPOoUV 0TO OTASLO KOTOOKEUNC.

5.3.2.3. AwBéolpeg AUoelg ya tn Olaxeipion Tou KoBevog amod ta £i6n
amoPANTWY Kol TeKpnplwon TG cuppopdwaong Tng Kabe Avong Ue
TIC aVTLOTOLYEG LoXUoUOEC SLATAEELC.

5.3.2.4. Anaitnoslg mpo¢ ooa Tpita PEPN TPOKELTAL va €UTAAKOUV OTO
ETEPYOLEVO OTASLO KATOOKEUNG, oL onoieg Ba adopouv adevoc otn
Slaxeiplon twv amoPAntwy clpdwva Pe To oxESLO Kol adeTEPOU
oTnv mapakoAouBnon g opbng dlaxeiplong, pe kataypadeg Kot
TEKUNPLWOELG.

H ekmovnon tou oxediou Sdlaxeipiong amopAntwv Ba mpaypotonowndel pe
gubovn Ttou dopéa ulomoinong Tou €pyou, eite autotelwg eite o€
ouvepyaoia pe Ta TPlta HéEPn. Me avaloyo Tpomo Bo TpEmEL va
TIPAYUOTOTOLOUVTOL TPOTIOTOLNCELG 1 EMLKALPOTOLNOEL Tou oxediou,
StaodpaAilovtog mAVTWE OTL LKOVOTIOLOUVTOL TIANPWG Ol OTALTACELS TIOU
TEONKav Mapanavw.

Kata tnv edpopuoyn tou 6pou 5.1.3 Ba mpémnel va MpoPAENeTOL OPOG yLo
ouppopdwon Ue To oxedlo Slaxeiplong amofARTwWV.

Ta UAkka ekokadwv mou Oev Ba xpnowlomolnBolv yla TNV KATAOKEUN
ETUXWHATWY KAl EMAVETIXWOEWVY TOU £pyou, Unmopolv va SlateBouv povo oe
VOULUOUG TIPOG ToUTo Xwpoug Stabeonc. 2 kaBe meplnmtwon amayopelEeTaL N
anoBeon Twv MAeovaloviwy 1 akATAAMNAWY TPOIOVIWY ekoKadnG os BECELG
TIoU eMnPeAlouV TNV EMLPAVELAKT PO TWV USATWV.



5.3.6.

5.3.7.

5.3.8.
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Ol epyaoieg ekokadwv Katd tn SLAPKELA KATAOKEUNG TOU £pYOU va ylveTal PE
TOV Nmotepo Suvatd TPOMO KAl KATA TPOTIUNCN HUE elaylotomoinon tng
XPNONG EKPNKTIKWY UAWV £dpOCoV TOUTO lval anapaitnto.

H taktikn ouvtipnon tou efomAlopol Kataokeung Ba Sle€ayetal €KTOC TNG
{wvng ektéleonc. MNa TIGC MEPUTTWOELS EKTOKTNG ouvinpnong Ba tnpeital
apxelo amno to popea emifAsPng. Mo TIG MEPUTTWOELS OUTEC:

5.3.7.1. H duwxeipion Twv  xpnoldomolpévwy  opuktehaiwv  Ba
npaypatonoteital cOpupwva pe to 1.8, 82/2004 (A’ 64), ue to onoio
KkoBopilovtal pETPO, OpOL KAl TPOYPAUUA Yla TNV EVAAAAKTLKA
Slaxeiplon twv amoBANTWY TWV AUTAVTLIKWY gAaiwy.

5.3.7.2. Eav mpokUYPouv dxpnota elootikd, Ba mapadibovral mpog
evaAAaKTLKn Slaxelplon oe miotomolnpévo dpopea.

Ma tnv npootacia Tou e5Aadoug Kal Twv USATWV:

5.3.8.1. Xe OAn TN SLAPKELA TNG KATAOKEUNG, Bol TPEMEL va ATIOTPEMETOL N
pUTIaVON TWV ETILGAVELOKWY KOL UTIOYELWV vEpWY armod KABe eldoug
amoppogg, KaBwg kol n  oamoppuhn  omMolWVONTOTE N
BloSlaomwpuevwy ouolwv et tou edadoug.

5.3.8.2. H teAkn popdn TOU €pyou UETA TNV EMiYwon Tou aywyou, vo
ETUTPENMEL TNV amoppon Twv oufplwv wote va amodeuyxbBolv
dawopeva SLappwong N mMANUUUpLong edadwv.

5.3.8.3 Ol MOPOXETEVUOUEVEG POEG va. elval amaAAayUEVEC Ao depTEC UAEC
(m.x. cwwpnuota f Adomeg) kal pn-Brodlacnwpeveg ouvoleg (m.y.
AUTaVTIKA, KaloLla K.A.).

5.3.8.4. [0 TNV QVTIUETWIILON OTUXNHATWY, 0 popag Tou £pyou f kabe Tpito
M£pOC TIOU CUMUETEXEL OTNV KATAOKEUN TOU €pyou, Ba TpEmelL va
SLOOETEL EMITOMOU KAl O ETOWOTNTA TA KATAAANAQ UALKA TL.Y. ELOLKA
npoiovta O&fopeuong, Plodldomacng 1 cuAloyng elailwv Kot
AUTAVTIKWV K.Q.

5.3.9. Mo Tov TIEPLOPLOUO TNE EKTIOUTNG pUTIWYV KAl 0KOVNG OTOV 0EPQL:

5.3.9.1. OAa ta oxAUOTO TIOU XPNOLUOTIOLOUVTAL KATA TNV KATOOKEUT TOU
épyou Ba mpémet va OlaBétouv OE LOYU TILOTOTOLNTIKO
OUHUMOPdWONG LE TA EKAOTOTE OpLa AEPLWV PUTIWV.

5.3.9.2. ¥ «kdBe KATAOKEUOOTIKA OpaOTNELOTNTA ONMOU  UTIAPXEL
mOavoTNTA  EKTTOUMNAG OKOVNG, QLWPOUUEVWY CWHATSIWY N
ooUNpPWV oucwwy, Ba mpénel va uloBetnBouv Sladikaoieg Kkat
g€omALopog mou Ba e€aodalilouv Tn SpACTIKA HELWON QUTWV TWV
EKTIOUMWY, EVW OL XPOVOL Twv SLadlKaolWwV aUTWV TIPEMEL va
elaylotomolovuvtal.



5.3.10.

5.3.9.3.

5.3.9.4.
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OL poptwoelg-amoBEaelg xahapwv UALKWVY Kal ol SLaSpoUEG Twy
OXNUATWY KOTOOKEUNG €VTOC TNG {wvng KOTOOKEUNG TOU €pyou,
KOTA TG Enpég meplddoug Tou £toug Ba mpémel va yivovral umo
StaBpoxn A Ke LloodUvapo TPOTO MEPLOPLOUOU TN OKOVNG.

H ekmoumn okoévng amd tnv emnidpacn Tou avéUou oc owpoug
UALKWV TIOU €XoUuV poowpLva dnuoupynBei otn {wvn tou €pyou,
TIX L€ KAAU YN Twv cwpwv N Le Stappoxr Touc.

Na tnpnbolv oL kAtwbL 6pol, cUpdwva HE T YVWHOSOTAOEL TwV
opuHOSLWV YIinpeowwv tou Ynoupyeiou MoAttiopou kot ABAnTIouoU.

5.3.10.1.

5.3.10.2.

5.3.10.3.

5.3.104

'OAeg ol ekokadLKEC epyaocieg tou ipoBAEnovtal oto dpakedo MIIE,
Ba mpaypotomoloUvTal PE TNV MOpPOKoAOUONON Twv apposSlwv
ApxaLloloylkwv YInpeowwv, oL omoieg Ba mpémel va eldomnotnbouy
EYYPADWC EYKALPWEG WOTE VA XOpNYELTAL N OXETLKN AELa.

AOYyw TNG HEYAANG EKTOONC TOU €pyou Kal yla tnv amoduyn
kaBuoteprioewyv, Ba mpénel va mpoPAedpBel miotwon amnd to
dopEa €KTEAECNC TOU yla TNV TPOYLOTOMOINGN apXOLOAOYLKWY
EPEUVWV KOL €PYAOLWY, OTLC Omoiec, cUUPWVO HE TNV Loxuouoo
vopoOesoia (&pbpo 36 tou v. 3028/2002, dapbpo 25 TOU V.
3614/2007 Onmwc autd LOYUEL), oupmepAOUPBAVETAL KoL N
TapakoAoUONoN TOU OUVOAOU TWV EKOKAPLKWY EPYACLWV TOU
£pyou.

Mo TNV Tpaypotonoinon Twv epyactwv Ba umoypadel OXETIKO
Mvnuoévio Zuvepyooiag LETAEU TOU dopéa eKTEAEONG TOU €£PYOU
KOL TWV oUVaPUOSLWY Edopelwv ApxalotNTwy. Ie MePIMTWON MOV
KOTA TN OldpKkeld Twv eKokadlkwy epyoclwv  BpeBolv
opxoLoTNTEC, oL epyacieg Ba Slakomolv oto TUNHa Tou Ba Kpivel
amapaitnto n oppodia Edopeia ywa TNV npootacia twv
apxolothTwy Kot Ba mpayuoatomnolnBel avackadikr £peuva amo
€161KO ouvepyelo, AUELBOUEVO ATIO TIC TILOTWOELG TOU £pyou evw Ba
oakoAouBnoel enikatpomnoinon tou Mvnuoviou uvepyaoiag pe ta
VEOTEPQ OTOLXELD TWV EPYATLWV.

Edodoov kplBel amapaitnto, avt) n avackadikry €psuva eival
Suvatov va emektabel kol mépav Twv oplwv Tou eKTEAOULEVOU
€pyou, evw HOVO WETA TNV oAokAnpwon tng¢ duvatal n apuodla
Yninpeolo. va yvwpatevoel, o6cov adopd oTtnv TOopeia Twv
EPYQOLWV OTO CUYKEKPLUEVO TN A TOU €PYOU.

To amopaitnTto EMIOTNUOVIKO KOL EPYOTOTEXVIKO TPOOWMIKO Oa
npooAndBel katomwv umodeilews Twv ocuvapuodiwv Edopelwv
ApxalotnTwy.

5.3.11 Ocov adopd otnv xopnyouuevn Sla TG mapoucag amodoaonc, €ykplon
enépPaocng oe daon Kol SACIKEG EKTAOELG, KOTA Ta TPOPAEMOUEVA ATIO TO
apBpo 12 tou N. 4014/2011, va tnpolvtal ta akoAouba:
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5.3.11.1.

5.3.11.2.

5.3.11.3.

5.3.11.4.

5.3.11.5.

5.3.11.6.

5.3.11.7.

5.3.11.8.

5.3.11.9.
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Mpwv TNV évapén Twv gpyactwyv uAomolnong tou £€pyou, Ba TpEnel
va tnpnBouv ta mpoPAemoueva ano tv Y.A. 15277 (B’ 1077),
OXETLKA LE TOV XOPAKTNPLOUO TG £KTaonG enépPfaong (oLpudpwva
pe to apBpo 14 N.998/79) Kal To LOLOKTNOLAKO KAOEOTWE AUTAC.

OL ekokadEG va meploploBolv ot amoAUTwWE avaykaileg Kal n
ornotadnnote pBopa tng daoikng PAdotnong va meploplobel otnv
ghaylotn duvatn kot povo otn Lwvn katdAndng Tou Epyou.

Na pn yivel evamoBeon UALKWY ekokadnG KAl UALKWV KOTAOKEUNG
oc pEpara Kal xeipappoug yla tnv efacddAion g eAevBepng
PONG TwV USATWV ToUG, o€ SACIKOU XAPAKTHPO EKTACELG EKTOC TNG
{wvng kataAnyng Tou €pyou.

Ao 1o ¢dopéa TOU €pyou va AOQUPAvETOL UEPLUVA YldL TNV
npootacio tou meplBallovtog, Kupiwg otnv mpoAndn Twv
TIUPKOYLWVY KATA TN SLOPKELD KOTOOKEUNG Kal Asltoupylag Ttou
£€pyou Kal AapBavovtal pétpa pUAaENG Tou XWPOU Tou £Pyou ylo
TNV anoduyr ATtuXNUATWV.

OL enepPaoelg o SAOKOU XOPAKTAPA EKTACELS L€ OKOTO TNV
vAomoinon tou ev Adyw £pyou Ba mpénel va yivel e Ttoug 6poug,
TI¢ mpolmoBéoelg kal tn Sladikacia mou mpoPAEneTal anmd T
Aaoikr) NopoBeoia.

EKTOC Twv oplwv tou umd pelétn £pyou Sev Ba yivel kapia
gykataotaon, oute Oa amnoteBel ) anoppldpBel onolodrmote UALKO.

AmayopeUetal n MeTaBoAn Xpnong tng €Ktaong TEPAV TOU
EYKEKPLUEVOU OKOTIOU.

Mpwv TNV €vapén epyacuwv uAlomoinong tou £pyou, o SAon Kot
S00lKEG eKTAoel, va UTOPAnOsl yla €ykplon ota appodia
Aacapyeio ELSIK AaocoteXVikr TIPOUEAETN OMWCE TPoPAENETAL Ao
™V He apBu. 15277/2012 (B’1077) Y.A. yLa TNV OITOKOTAOTOON TNG
daokng BAdotnong kat tn BeAtiwon NG aloBnTkng Tou Tomiou
amoe TNV KATOOKEUN Tou é€pyou. Ta €idn ¢utwv mou Ba
xpnotwuornotnBouv va ival avtoxBova Kal va pnv ivat Eéva mpog
™ duoikn putokowwvia tng meploxnc. Ot epyacieg dputevong va
apxilouv opéowg o KABE TUNUO TOU €pPYyoU OTO OMOilo E€Xouv
TMEPATWOEL Ol YWHATOUPYIKEC Epyaaieg Kal €xouv Slapopdpwbel ot
TeAkEC emupaveleg. Ol dutevoelg va ouvtnpnBboulv yla Ta 3 mpwrta
Xpovia pe eubuvn tou dpopéa Tou £pyou.

Ol eyKOTOOTAOELG TWV gpyoTasiwv va avantuxBouv os B€oelg Omou
6ev udlotatal daoikry BAdotnon. Av autd dev eival edlKTo, o
avadoxoc va avaldfel Tnv euBUVN TNG AMOKATAOTAONG AUTWVY HE
TO TEAOG TOU £pyou.
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5.3.11.10. OuL ulAotopie¢ koL n evdexopevn ekpilwon &&vbpwv va
mepLOpLoBoly ot OmoAUTWG avaykaieg, Ta Oe& mpoiovra
vlotopiag va O&lateBolv amd TNV TOmIK &aOlK UTnPEoia,
oUpdwva pe TI§ Slatatelg Tng Saoikng vopobeaiag.

5.3.11.11. Na amodeuxBolv oL coPAPEG XWHATOUPYLKEG EPYACLEG KATA TNV
nieplod0o TWV EVTovwy BpoXOMTWOoEWV.

5.3.11.12. H un tpnon Twv avwTEpw OpWV CUVETAYETAL TNV TOWLKA Slwen
Twv ueuBUVWY Katd tg dtatagelc tou apOp. 71 tou N. 998/1979
KOL O€ TEPUMTWON UTOTPOTNG TRV avakAnon Ttng mapoloag
anédaong.

5.3.11.13. H daowkn unnpeoia oudepia eubUvVn dEPEL yla TUXOV AfLWOELG,
ekviknon kat mpofAnuata mou mbavov dnuoupynbouv ek HEPOuG
TPITWV Kal €Ml EKTACEWV EKTOC TWV AVWTEPW OPL{OUEVWVY SLa TNG
napouong anodaong.

5.3.11.14. Me tnv A.E.N.0. mou Ba ekdobBel 6e Biyovral eumpaypata
Sikalwpata tou Anpooiou eni Tng £KTaonc.

5.3.11.15. H nmapakoAouBnon kat epapuoyn Twv opwv tng Anddoaong mou
Ba exboBel, mou adopoulv edappoyn Twv dlatdafewv tnNg SACIKAG
vouobBeaiag, avatiBetal ota apuodia Aacapyeia.

5.4. ®daon Asttoupyiog Tou €pyou

5.4.1. No umdpxel eykataotacn OWKTUOU TUPOOPECNG EYKEKPLUEVN QMO TNV
MupooBeotikn Ynnpeoia, oe OAEG TIC EYKATACTACELG TOU £pyou (Bavootdato,
otabuog Metpnong kot Zupmieonc).

5.4.2. Na tnpnBolv oL mepifalloviikol 6pol mou mpoteivovtal otn MIME mou
ocuvobelel tnv Tapouca amodoon kal Sev €pyovialL oe avtiBeon pe Ta
TAPATIAVW.

5.5. EmunmpooBeta pYETPO TMOU TPEMEL va AdpBavovtal Katd Tnv KOTOOKEUN Kol
Aeltoupyia Tou £pyou Kal oxetilovtal pe to Baldaccolo meptBariov:

5.5.1 va An¢Bouv OAe¢ oL amattolpeveg Adelg Kal eykploelg oupudwva pe to N.
2971/2001 (A’ 285) kal tig Aounég Kelpeveg Slatdelg

5.5.2. 0 ¢opéag Tou €pyou va elval oe ocuvexn emadn Kol CUVEVWONGCN HE TIG
OPUOBLEG ALUEVIKEG ApXEC, KaTA TNV SLAPKELA EKTEAECNC TOU €PYOU KAl TV
UETEMELTA AELTOUPYLO TOU KL Va EKTEAECTOUV oL OpoL Kal polToBEoelg ou
QUTEG BETouy, oUpdwva e Ta tpoPAsntoueva amo tn vopobeoia

5.5.3 va unv yivel mepaitépw enéppaon Kal KABe PopdrG KATAOKEUT OTNV eUPUTEPN
TLEPLOXN, XWPLC VO UTIAPYOUV OL VOULUEG EYKPLOELG
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5.5.4

555

5.5.6

5.5.7

5.5.8

5.5.9

AAA: TMNNO-0TO

o dopag Tou £€pyou va cuppopdwvetal pe T Stataletc tou N. 743/1977 (A
319), onwg kwdikomolBnke pe to M.A. 55/98 «lMpootacia tou OaAdcolou
nieplBaiAovtogy (A’ 58) kat va AapPavel 6Aa ta anapaitnta PETpa, KaBwc Kot
TUXOV MpocBeta mou Ba tou untodelyBolv amod TG apuodleg ALUEVIKEG ApPXEG,
yla tnv anoduyn punavong tng 6aAaocoag.

va Aopfdvovtal ta KatdAAnAa HETpa ywo TV amoduyr Sloppowv oTh
Bahacoa, mou pnopel va MpokaAécouv pUTiavon o€ Tepiodo BpoXoMTWoEwWV
— muBavwv BAAPBWVY KATT Ao TOUG XWPOUG TWV EYKATACTACEWY TOU £pYOU.

n andppupn omowwvdnmote UALkWv/ouclwv otn Bdlacca Sev emLtpénetal
Mapd HOVO Oe €EALPETIKEG TIEPUTTWOELG. JUYKEKPLUEVA, yla TNV TUXOV
anoppupn Bubokopnudtwv/uAkwy ekokadnc otn Bdhaocoa, amatteitatl adeLa
™G appodlag ALUeVIKAG ApxNg, n omola yopnyeltal Kotomwv BOeTikAg
YVwHdteuong katdAAnAou epyaotnpiou, and tnv omoia Ba mpokUTTEL OTL TA
VAkA auta Sev elvat emiProfn yia to Baddoolo meptBaiiov Kal cUpdwvng
YVWHNG TWV apuoSLwy YIinpeolwy.

ota UALKA epmotiopol, endalewpbng, Badng, ouykOdAAnong tou aywyoul, Oev
TPEMEL v cupneplappavovtal ouoieg mou Bewpouvtal emikivbuveg yla To
BaAdoolo Kal yevikotepa To udATLVO EpLBAAAOV.

ta adpavn UALKA Ttou Ba xpnotuomotnBouy yla Tnv Kataokeu Tou udalou va
pNV mepLEXouv ocuotatikd BAamtikd/ernikivéuva yio to Baldoaoto rieptBaiAov.

va ekmovnOel kol va eykplOel «Ix€Slo EKTAKTOU AVAYKNG QVILLETWILONG
TiepLOTATIKOU puTavonc», To omolo Ba eivatl cuppatd pe to «EBvVKO IxESL0

EKTAKTNG AVAyKNG Yyl TNV QVILUETWIILON TEPLOTOTIKWY pUTIAVONG Qo

netpéhao kat aMeg emiPlapeic ouaoieg» [MA 11/2002 (A’ 6)] mou Ba
edbapuoleTal yla TNV AVILLETWIILON TEPLOTATIKWY pumavong tng Balacoag
KOTA TN AELToupyia Tou £pyou.

5.6 MapakoAouBnon

5.6.1.

5.6.2.

tn $daon Kataokeung, o ¢dopac Tou £pyou odeilel va mapakoAlouBel tnv
epapuoyn twv meplBarloviikwy Opwv. Mo To OKOMO QUTO, 0 UMELBUVOC
neplBaAlovTikig mapakoAolBnong mou opioBnke kat edopuoyr Tou Opou
5.1.4, pepluva yla tTn cuAlhoyn otolxelwv mou adopouv Tn CUPUOpdWOn TwV
£PYAOLWV KATAOKEUNG LE TOUG TtepLBaAlovTikoug 6pouc. O popéac Tou £pyou
MEOW TWV Tpltwv pepwv dpovtilouv va cuMéyouv Kal vo SlaBEtouv otov
umeBuUvo TEPIPAAAOVTIKAG TtapakoAoUBNONG TA OXETIKA OTOLXEl TOoU
adopolv og gpyaociec evBUVNG TWV TPITWV peEpWY, KAt edapUoyr TwWV Opwv
5.1.2 ko 5.1.3.

Jtn ¢aon Aswtoupyiag, o ¢opéag Tou €pyou TIOU €XEL TNV €uBULVN
nepBaAloVTIKNG TapakoAoUBnong Katd thv mapoloa, odellel va eKTTOVACEL
OXETIKO TPOYpPOUMO KAl vo ouvtovilel tnv edappoyrp ToUu WOTE va
napakolouBeital n meptBariovtikn enibpaon Tou £pyou Kal n edbappoyn Twy
niepBaAloviikwy 6pwv Tou adopolv otn Aeltoupyla Tou.
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6.

7.
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5.6.3. O dpopéag Tou €pyou umoxpeouUTal, Aappavovrag umoyn Ta avwWTEPW, OTNV
uttoPBolAn etnolag £kBeong mepPLBOAAOVIIKNG TtapakoAolBnonG oto TEAOG
MapTtiou kaBe £toug.

Xpovikd Siaotnua oxlo¢ tng amddaong £ykpiong TMEPLBAAAOVIIKWV Opwv —
MNpoiUmnoB£oseLg yLa TRV avavEéwaon Kol TPOTOomnoinor] tng

6.1.0L mepBaAovtikol O0pol TG mapouoag anodacng LoxUouv yla Séka £Ttn amo Tnv
€kboon NG, epooov dev emépyetal HeTofoAn Twv Sedouévwy PACEL TwV OmMoiwy
ek6OONKE.

6.2.Mpwv amo TNV MapEAEUOn auUToU TOU XPOVIKOU Slaoctrnpatog, o ¢opéag Tou £pyou
odeihel va ekkvnoel Tn Stadlkacio avavéwong Twy MePLPAANOVIIKWY OpwV, KATA
ta opllopeva oto apBpo 5 tou v. 4014/2011. svpdwva pe to iblo Gpbpo, dv o
dakelog avavéwong umoPAnBel epnpoBéopwg (touAdyxlotov U0 WNAVEG TPV TN
Anén wxvog), yla To Xpoviko Slactnua PEXPL TNV oAokAnpwaon tng dadikaoctiag
avavéwaong, ot meplParlovtikol 6pol Statnpouvtal og LoyU.

6.3.TL00 TOV EKOUYXPOVIOUO, BeATiwon, enékTaon i Tpomomoilnon tou £pyou, cUudwva
ME TOuG TepBAAAOVTIKOUC OPOUG, amalTeltal n trpnon tou dpbpou 6 ToU V.
4014/2011.

6.4.3 MEPIMTWON TIOU ATO TIC TOKTLKEC KOl EKTOKTEG TMEPLBAANOVTIKEG ETMLOEWPNOELS
SlamotwBolv cofapd mpoPAnuota umoPfaduiong tou mepBAAloviog 1 av
napatnpnBolv eMUMTWOoEeLG oTo TeplBAaAAov ou Sev eixav npoPAedOel anod tn MNE
Kol tnv mopolca amodaon, emiBdarlovial npdcBetol meplParloviikol O6pol 1
TpomomololvTal oL 6pol TNG anodacn autrg, Onwg MpoBAENeTaL otny map. 9 Tou
apBpou 2 tou v. 4014/2011, og cuvduaopo pe to dpbpo 6 Tou iblou vopou.

AANAEG SLaTALELS
7.1.H napovoa anodaon:
7.1.1.Aev kaAUTITEL BEpaTA A0PAAELOG EVAVTL OTUXNUATWY I} 00PAAELAG KAL UYLELVAG
TOU TIPOCWTILKOU, Ta omola efakoAouBolv va pubuilovtal amod TIC TAYLEG
OXETLKECG PE QUTA SlaTAteLC.
7.1.2. Aev anaA\acoel Tov Gopéa Tou €pyou amd TNV UmoxpEwon €kdoong Oowv
AAMwv adelwy, eyKPIOEWV 1 KOVOVIOTIKWY Tipagewv mpoBAEmovtal amd v

LoxVUouoa vopoBeaoia yLa To €pyo.

7.1.3.ExeL ekboBel xwpi¢c va efetaotolv oL TithoL OlOKTNGClOC TOU XwpPOU
uAormoinong tou €pyou, KaBwG Kol oL OpoL KAl TEPLOPLOMOL SOUNONG ynmédwy.

7.1.4. Aev ouvendyetal voplponolnon omolwvénmote aubaipetwv udpLloTAPEVWY
KOTOOKEVU WV, YLA TLG OTIOLEG LOYUOUV oL SLATAEELS TNC Kelpevn g vopoBeaiag.

7.1.5. 0ca amnod ta avwtépw (7.1.1 - 7.1.4) otolyela eetaotnkav otn MIME, €xouv
napatebel pe euBUVN Tou Ppopéa Tou £pyou.
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7.2.H mapouoa anddaon LoxUeL pe TNV entdpUAagn OtL Sev avtikeltal oe TOAEOSOUKES
KOl AAAEG €LOIKEC SLATALELG TTOU KATLOXUOUV QUTHG.

8. YMOXPEWGELG OXETIKA HE TOV EAEYXO THPNONG TWV EPLRBAAAOVIIKWV OpWV

8.1. H mopoloa amodoon, n Oswpnuévn MME, kabBwg kol emopevol dakelol
avavéwaong, Tpomomnoinong, TeEXVIKWY TePLBAAAOVTIIKWY UEAETWY Hall HE OXETIKEG
anodaocelg, Ba mpénel va eival SLaBECLIEC OTO XWPO TOU £pyou Katd tn ¢daon
vlomolnong tou kal otnv £€6pa tou ¢opéa Asltoupyia TOug OTn CuvEXela. Ta
otolyela autd Ba mpémel va embelkviovtal anmd Tov Umoxpeo ¢opéa oe KABe
opuO6Lo, cUpPWVA e TN vopoBeaoia, EAeyKTIKO Opyavo.

8.2. O ¢doptag vlomoinong tou €pyou Katd TN $PACN KATAOKEUNG Kal o ¢opEag
Aettoupylag otn ouveéxela, Ba MpEMeL:

8.2.1. Na tnpei oto epyotaflo Tou €pyou N otnv £€6pa TOU OTOolXEla, PACEL Twv
omolwv Ba amodelkvieTtal N cuppdpdwon He Toug TEPLBAAAOVTIKOUE OpOUC
Tou é€pyou (m.X. TWOAOyla, CUMPBACEL;, TopaoTaATKA €yypada, HNTPWO
Kataypadng oToXeElwV K.ATL).

8.2.2. Na emUTpEMEL TNV MPOCGPACN OTO £pY0 O KABE appodlo EAEYKTIKO Opyavo Kal
va SLeUKOAUVEL TNV SLEVEPYELA TOU EAEYXOU Ao QUTO.

8.2.3. Na mapExel OAa TO AMALTOUHEVA OTOLXELO KaL TAnpodopleg.

8.2.4. Na S8leUKOAUVEL TOV €AEyXO KAl VO OCUUUOPPWVETOL OTIC CUCTAOEL —
UTIOBEIEELG TWV APUOSLWY EAEYKTIKWY OPYAVWY TNPNONG Twv SLatdewv TG
neplBaAAovTikiC vopoBeaiag.

8.3. Eav avakuouv Bpata kata thv edappoyn tng mapovoag anodaong, Ta onoia
Sev KaAUTTovTOL amé TouG OPOUC AUTNG, N Milucn Toug mpaypatomnoleital BAacsl
¢ wybouoag vopoBeoiag kalL Omou autd Oev eival duvatov BAcel TG
Bewpnuévng MME Ttou €pyou N KoL EMOUEVWYV GAKEAWV OXETIKWV LE TNV
niepBarloviikr) Tou adelodotnon.

8.4.3e mepintwon mpokAnong pumavong 1 AAAng umoBaduiong tou meptBaiiovtog n
napapoong Twv 0pwv TNG anodacng autng, emtBarlovial oToug umeuBuvoug Tou
£pPYOU Ol KUPWOELS TIoU TtpoBAEMOVTAL amo TIG Statdgelg Twv dpBpwy 28, 29 kat 30
Tou v. 1650/1986, 6mw¢ Tpomomnotdnkayv Kat LoxUouv.

9. Anpootomnoinon
H emBar\opevn amo to vopo dnuocieuon tng mapoloag anodacng MpayoTOTNOLETAL e
TNV avaptnor tng otov £181kO SikTuako Tomo, otn diktuakn SltevBuvaon aepo.ypeka.gr, onwg

nipoBAénetal oto GpBpo 19a tou v. 4014/11 kal otnv k.u.a. v’ ap. 21398/2.5.2012 (B’
1470).
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AAA: TMNNO-0TO

10. Nopkég Suvatdtnteg tpooduyng Katd TG napovoag anodacng

Kata tng amodaong autig xwpel aitnon oklpwong evwmilov Ttou JupBoulAiou TNG
Emkpateiag, €viog Twv MAYLWY TPOBECULWY ToU TIBevTal oMo TIG EKAOTOTE LOXUOUOEG
Slatatelc.

O YNOYProz NMEPIBAAANONTOZ, ENEPTEIAZ & KAIMATIKHZ AAAATHZ
IOANNHZ MANIATHZ

EZQT. AIANOMH
1. AINA

2. Xpov. Apxeio
3. Tunua B’

4. K.TaPng

5. B.Madton

6. T.Moulakng

ANAPTHTEA NPA=H
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1)
Op}lOg Pte Location | Easting (m)| Northing (m)| Easting (m) Northing (m) 0} A
Ft 1 B OM2 439206 4352669 180414 4358694 39°19'17"120°17'41"
€lia bay YNOMNHMA/ LEGEND
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‘ IP-1d 421406 4350938 162545 4357554 39°185"120°518 1. YMOOAANASSIA MPOTEINOMENH XAPA=H/ OFFSHORE PROPOSED ROUTE ( OS-A)
EPKYP A IP-2a 413104 4351291 154248 4358184 39°1824"119°59°32 2. YNOOANASSIA ENAANAKTIKH XAPA=H/ OFFSHORE ALTERNATIVE ROUTING A  (0S-AA)
— IP-2b ggzﬁg jgjgg?? 150767 4356400 39017?1“ 19057.10.. 3. YMOOANAZSIA ENAAAAKTIKH XAPA=H/ OFFSHORE ALTERNATIVE ROUTING B (0S-B)
. O RFU IP-3 515755 55075 138992 4351195 3901 4_1 5__ 19049_1 0__ 4. YMOOAAASSIA ENAAAKTIKH XAPA=H/ OFFSHORE ALTERNATIVE ROUTING D
I::54 379867 1305550 2%22 ﬁfgggg 222222 12;223 5. MPOTEINOMENH XEPZAIA XAPA=H/ PROPOSED ONSHORE ROUTE ALT1a
IP-SE TR e 5Tas PEETTY T TR 6. ENAAAAKTIKH XEPZAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT1b
IP-5 373585 TI0T505 = e T T [T o 7. ENAAAAKTIKH XEPSAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT1
-2C
S 3710530 1900877 3505 21750209 915> 1184710 8. ENAAAAKTIKH XEPSAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT2
IP-Se 308451 1711807 ETA73 PRI T [T 9. ENAAAAKTIKH XEPZAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT3
T 305461 1713467 13551 T954035 395055 115°3357 10. ENAAAAKTIKH XEPZAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT4
55 558974 7418400 YOLEY 1955194 3953317153850 11. ENAAAAKTIKH XEPZAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT5
B o 593033 1470647 11438 1953674 395554 118°381 1" 12. ENAAAAKTIKH XEPZAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT6
P60 597351 1476685 70855 4437548 395758 (183737 13. ENAAAAKTIKH XEPSAIA XAPA=H/ ALTERNATIVE ONSHORE ROUTE ALT7
Py 504414 1440408 38408 2451390 70:520" 113°3519" 14. ENAAAAKTIKH YIOOAAASSIA XAPA=H/ ALTERNATIVE OFFSHORE ROUTE ALT1
Pa 594034 2427101 38254 4453106 70°356" [18°3455" 15. ENAAAAKTIKH YIOGAAAZSIA XAPA=H/ ALTERNATIVE OFFSHORE ROUTE ALT3
P9 588604 2449550 37919 246075 1 20°1011°118°312" 16. ENAAAAKTIKH YIIO®AAASSIA XAPA=H/ ALTERNATIVE OFFSHORE ROUTE ALT4
OLF 587153 2446993 31359 245803 1 20°847" 118°305" 17. ENAAAAKTIKH YIIOOAAASSIA XAPA=H/ ALTERNATIVE OFFSHORE ROUTE ALT5
18. ENAAAAKTIKH YIIO®AAAZSIA XAPA=H/ ALTERNATIVE OFFSHORE ROUTE ALT7
19. @  IHMEIO NPOZAINAAQIHS/ LANDFALL SITE
20. — MPOKATAPKTIKH TEXNIKA EQIKTH XAPA=H/ PRELIMINARY TECHNICALLY FEASIBLE ROUTING |-
21, MEPIOXH AEMTOMEPOYSE OANASZIAS EPEYNAS/ DETAIL MARINE SURVEY AREA (10km)
ALT1 - YIIO®AAAZZIA ENAAAAKTIKH XAPAZH (AMO OMMPEAA 2 SE IP-1A) AIOIKHTIKA/ ADMINISTRATIVE
ALT1 - OFFSHORE ALTERNATIVE ROUTING (FROM OMPRELA2 TO IP-1A) 22. — —— EONIKA OPIA/ NATIONAL BORDERS [
ErZA 87 WGS '84 / UTM - ZQNH 34 WGS '84 23. —  — OPIANEPI®EPEIAKHE ENOTHTAS/ REGIONAL BORDERS
SHMEIO | SYN/NHY (N} SYN/NHX (E)  ZYN/NHY SYN/NH X | TEQrP. MAATOX ()| TEQIP. MHKOZ (N 24, OPIA AHMQN/ MUNICIPALITIES BORDERS
OLF-7 4 358,706m 180 415m 4 357,680m 439 7206m 39°19° 17N 20° 077 L1'E 25. MOAEIZ/ CITIES =
IP-B1 4 355 174m 179 L672m 4 349 173m 438, 371m 39° 77 21°N 20717 07"k
P_1A L, 356 528m 164 535m L 349 980m 423 427m 39° 17 45" N 20° 06' 43" E YITOAOMES kair NOIMTA STOIXEIA/ INFRASTRUCTURE and OTHER DATA
26. YMOOANASSIO KAAQAIO
ALT3 - YNTOOAAAZZIA ENAANAKTIKH XAPA=H (AIMNO ZTAMMONI ZE IP-1) 27. MIOANH MEPIOXH AMOOEIHE EKPHKTIKQN (MEPIOXH YWHAHE ANAKAASTIKOTHTAS) |
ALT3 - OFFSHORE ALTERNATIVE ROUTING (FROM STAMPONI TO IP-1) POSSIBLE UNEXPLODED ORDNANCE AREA (HIGH REFLECTIVITY AREA)
ErZA 87 WGS '84 / UTM - ZQNH 34 WGS '84
SHMEIO | SYN/NHY (N} SYN/NHX (E)  ZYN/NHY SYN/NH X | FTEQrP.MAATOS ()| TEQrP.MHKOZ (N
PlF-? L 365 7267m 179 LLTm L 359 197m 438,0272m 39° 272" L8N 20° 16" 49"k G
P -1 L 357 35Tm 169,466m L 350,964m L78,327m 3918 18" N 20910 07" E
' ‘ 2YNAEZH OANAZZION OPIZONTIOIMPADION KA. 1:100.000
‘ - ALT4 - YTTOOANAZZIA ENAANAKTIKH XAPA=H (AlO 200A ZE IP-C2) OFFSHORE PLOT PLANS OF SC. 1:100.000 [
LE STAMPONI| - © ALT4 - OFFSHORE ALTERNATIVE ROUTING (FROM SOFA TO IP-C2)
I\ ErZA 87 WGS '84 / UTM - ZQNH 34 WGS '84
SHMEIO | ZYN/NHY (N} SYN/NHX (E) ZYN/NHY SYN/NH X | FTEQrP.MAATOS (g)| TEQrP.MHKOZ (N y
~ PlLF_1 L 365 0713m 179 559m y 358 948m L38,1L7m 39° 272" LO"N 20° 16" 55"E
, LF SOFAS — — 2/2
Ak /40'7T,OOKG,6’0§' IP-(1 L 365 6772m 176,02°7m 4 359 488m L34 59L4m 39° 272" 57"N 20° 14" 26"E
Cape Asprokavos LF STAVROLIMENAS P_(? L 359,119m 173,552m | 4.352.865m | £432341m 39° 19" 21°N 20°12 54F
E/V\HNIKH YCDA/\OKPHI_”AA / YINOOGAANAZZIA ENAANNAKTIKH XAPA=H ALTS5 (AMNO OMIIPEAA1 ZE IP-1)
OFFSHORE ALTERNATIVE ROUTING ALT5 (FROM OMPRELA1 TO IP-1)
@) GREEK SHELF \ ErZA'87 WGS '84 / UTM - ZQNH 34 WGS '84
‘ SHMEIO | SYN/NHY (N} SYN/NHX (E)  ZYN/NHY SYN/NH X | TEQrP. MAATOS ()| FEQIP. MHKOZ (X —
. / 1 / Ol F-1 L 358 7250m 180 672m L 3572 733m 439 4TTm 39919 03"N 20° 17 52"E 172
iA. Képkupag - ‘ IP-A7 L 355753m | 178,508m L 3L9.669m | 437.400m 39° 17 39"N 20° 16" 27"E
EM. of Kerkira (Corfu) : R R
H P-1 4 357,351Tm 169,L66m 4 350,964m 478 321m 39°18' 18" N 20°10" 07" F
55 : ‘\‘\l\l\'(.(' ! e,
VA ',,,,Il . ALT7 - YIIOOAANAZZIA ENANNAKTIKH XAPA=H (AlMNO ZTAYPOAIMENA ZE IP-1)
X E % ALT7 - OFFSHORE ALTERNATIVE ROUTING (FROM STAVROLIMENA TO IP-1)
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SHMEIO | SYN/NHY (N} SYN/NHX (E)  ZYN/NHY SYN/NH X | FTEQrP.MAATOS ()| TEQrP.MHKOZ (N
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u\—g\ . ENAANAKTIKH XAPA=H A (OS-AA) (YNOBAANAZZIOY TMHMATOZ AINO IP-1 ZE OTPANTO, NOTIA MEPIOXHZ |
- _ EKPHKTIKQN)
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HAEKTPIKO KAAQAIO 1 )
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‘ \\ POWER CABLE 2 P-B7 | 4.4294TIm | Lk 716m L 418,760m | 301.443m | 39°53 LLUN | 18° 40' 39" F
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loxUouoeg Alatdgelg mov avadépovral otnv AENO

Tpomomnotntikég Alatager

Stoixeia DEK Itoxeia MEK
Nedio Edappoyng Huepounvia | Teouxog ApLOuog Nopog ApOuog (KYA/ |TitAog Huepopunvia | Tedxog ApLOuog No6pog ApBuog (KYA/ |TitAog
YA/ NA kAn) YA/ NA kAr)
Xwpotaflkog Ixedlaopnog | 03/12/2008 B 2464 - 49828 ‘Eykplon €181koV AaLoiou Xwpotagikol oxedLacpol Kat - - - - - -
aelpOpoU AVATTTUENG VLA TLG AVAVEWGCLUES TINYEG EVEPYELOG
KOl TNG OTPATNYLIKAG LEAETNG TIEPLBAAAOVTIKWV EMUTTWOEWY
autol).
Xwpotaflkog Ixedlaopuog | 06/10/2009 B 1451 - 25301 ‘Eykplon mepidepetakol mAaLoiov Xwpotagkol Ixedlacuol - - - - - -
Kot Astpopou Avamtuéng Nepidépelag Hrelpou.
OpLaKEG Kal 30/03/2011 B 488 - 14122/549 Métpa yla tn BeATiwon TG moLoTnTag TG atoodhalpag, o - - - - - -
KOTEUOUVTNPLEG TLUEG ouppdpdwon pe Tig Statdéelg tng odnyiag 2008/50/EK «yia
moLoTNTAS TNG TNV IOLOTNTA TOU ATHOOhALPLKOU aépa Kot KaBapoTtepo agpa
atpdéodalpag yla tnv Eupwrin» tou Eupwnaikot KowoBouAiou kat Tou
JupBouliou tng Eupwnaikig évwong tng 21ng Maiou 2008»
OpLAKEG KOl 08/06/2007 B 920 22306/1075/E103 |KaBoplopog TLHWY — OTOXWV KOL 0plwv EKTIUNGNG TwV 13/04/2017 B 1311 - 174505/607 Tpomnormnoinon twv moapaptnudtwy IV kat V tou dpdpou 8 tng
KATEUBUVTIPLEG TLUEC GUYKEVTPWOEWV TOU apoevIkol, Tou kKadpiou, Tou urt’ apBp. 22306/1075/2007 KOG UTIOUPYLKAG artodaong
moLoTNTAC TG LSPaPYUPOU, TOU VIKEAIOU Kot TWV MOAUKUKALKWV (B'920) kat twv mapaptnuatwy |, I, VI kat IX tou dpBpou 30
atTHOodALPag apWHATIKWY USpoyovavBpdkwy otov atuoodalplkod agpa, os ™ urt aplOu. 14122/549/2011 KOWNG UTTOUPYLKNAG
ouppdpdwon pe Tig Statdéelg Tng odnyiag 2004/107/EK anddaong (B'488), os cuppopdwaon e TV odnyia
«IXETLKA LLE TO APOEVIKO, TO KASILLO, TOV USPAPYULPO, TO 2015/1480/EE «yla TV Tpomnomnoincn opLopévwy
VIKEALO KOl TOUG TTOAUKUKALKOUG OpWHATLKOUG MAPOPTNUATWY TwV 08NyLwV Tou Eupwrnaikol KowoBouAiou
udpoyovavBpakeg oTov atoodatpkd agpax» Tou Kat tou ZupBouliouv 2004/107/EK kot 2008/50/EK, ot omoieg
JuppouAiou tng 15n¢ AskepuBpiou 2004 twv Eupwmaikwyv 0pifouV TOUG KAVOVECG OXETIKA e TIC ueBddoug avadopdg,
KowvotAtwv» ™V EMKUpWoN Twv 8eSopuévwy Kat tTnv Tonobeoia Twv
onuelwv detypatoAniag yla tnv ektinon tng moLdtnTog Tou
atpoodatpkol agpar tng Eupwmnaikng Emtponnc
OpLaKEG Kal 30/03/2011 B 488 - 14122/549 Métpa yia tn BeAtiwon TG moLdTnTag TG ATOodhALpaS, O
KATEUBUVTHPLEG TLUEC ouppOpdwon e TI§ Statdéelg tng odnyiag 2008/50/EK «yLa
moLoTNTag TG TNV MOLOTNTA TOU AToodalplkol agpa Kat Kabapotepo agpa
atpdéodalpag yla tnv Eupwrin» tou Eupwnaikol KowoBouAiou Kat Tou
JupBouliou tng Eupwmnaikng évwong tng 21ng Maiou 2008»
OpLOKEG KOl 14/03/1997 B 192 - 5673/400 MéEtpa Kat Opol yla tnv enefepyacio AoTKWY AUpdTwy 03/04/2002 B 405 - 48392/939/2002 |IuumAfnpwon tng 19661/1982/99 KOG UTTOUPYLKAG
KOTEUOUVTNPLEG TLUEG anodacng «tpomomnoinon tng 5673/400/1997 kowng
nolotnTag AUPATWY UTIOUPYIKAG arodaont...k.AT.» (B/192) - KatdAoyog
evaioBnTtwv neploxwv yia tn §1aBeon aoTikwv AUPATWY
ocbudwva pe to apb. 5 (map. 1) tng anddaong auvtrg (B/1811)
von cifivdrenn Tan Ao 2 (mon RY anThc
OpLaKEG KaL 29/09/1999 B 1811 - 19661/1982/1999 |Tpomomnoinon tng 5673/400/1997 KOWNAG UTIOUPYLKAG
KOTELOUVTAPLEG TLUEG anddaong «METpa KaL OPOL yLa TNV EMEEEPYATIA AOTIKWV
moLoTNTAG AUMATWY AupdTwy» (B/192) - KatdAoyog euaicOntwy meploxwy yLo t
S1aBeon aoTkWv Aupdtwy cVudbwva pe to apb. 5 (map. 1)
Tnc anddoanc onThc
OpLOKEG KOl 24/02/1965 B 138 221/65 Mepl SLaB£ocwg AUPATWY Kol BLOPUNXOVIKWVY artoBARTWVY. 07/04/2014 - - - AYT2/T.P. 22601 |Edappoyn kat toxVg tng E1B/221/65 Yyelovoutkig Aldtagng
KOTEUOUVTNPLEG TLUEG «Meptl AtdBeong Aupdtwy Kat BlopnXavikwy amoBAnTtwy»
noldtnTag AUpATwy UETA TtV €kSoon tou dpBpou 59 map.2 tou N. 4042/2012
OpLOKEC KOl 03/12/2013 - - - 191645/2013  |Eyk. otk. 191645/2013 - Ateukpvioelg yia tn StaBeon vypwv
KOTEUOUVTNPLEG TLUEG arnoBANTWV o€ emipavelakol USATVOUG AMOSEKTEG UETA TNV
OLOTNTAC AUUATWY €kboon Tou N. 4042/2012
OpLaKEG KaL 13/02/2012 A 24 4042 - Mowikn mpootacia tou nepBdAlovtog — Evapuovion pe Thv
KATEUBUVTIPLEG TLUEG odnyia 2008/99/EK — MAaioto mapaywyng kat Staxeiptong
TOLOTNTAG AUATWY arofARTwy — PUBULON Bepdtwy Yroupyeiou MeptBariovtog
Evéoveiac kot Khinatikne AN avic
OpLOKEC KoL 21/09/2011 A 209 4014 - MNeptBaloviiki adelobotnon £pywv Katl SpactnpLloTHTwy,
KOTEUOUVTNPLEG TLUEG pUBULON avBalpétwy o cuvaptnon pe Snuoupyia
noldtnTag AUpATwy nieptBalovtikoV tooluyiou Kot AANEG SLoTAEeLg
aouobdiétntac Yonouoveion NeoiBdANovroc
OpLOKEC KoL 09/10/2008 B 2089 - 133551/2008 |Y.A. A.YI2/T.N.ow. 133551/2008 - Tpomnormnoinon tng
KOTEUOUVTNPLEG TLUEG nepintwong (y) tg map. 1 tou apBpou 8 tng um aplop.
oLOTNTAC AUUATWY E1B8/221/65 Yvelovouiknc Sidtagnc
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OpLaKEG Kal 09/08/1974 B 801 - 1305/1974 Y.A.T4/1305/1974 - Nepl tpomomnolcews Twv um apldu. E1B

KATEUBUVTIPLEG TLUEG 221/22.1.1965 (DEK 138/B/24.2.1965) kat

TOLOTNTAG AUATWY [1/17831/7.12.1971 (DEK 986/B/10.12.1971) UYELOVOULIKWV
Slatdewy, «mepl SLABE0EWE AUUATWY KAl BLOMNXOVIKWV
amoRAATLIW

OpLAKEG KOl 10/12/1971 B 986 - 17831/1971 Y.A.T1/17831/1971 - MNepi TpOmMOnNOL|oews TN UT apLOyL.

KATEUBUVTIPLEG TLUEG E1B/221/22 lav. 1965 uyelovoutkng Statagng (PEK 138/B/34

OLOTNTAC AVLATWY DeBo. 1965)

OpLaKEG KOl 02/03/2004 A 64 Mn.A. 82 Avtikatdotoon tnG k.u.a 98012/2001/96 «kaboplopog

KATEUBUVTIPLEG TLUEG METPWV KaL OpWV yLa TN SLaxXeipLon Twv XpnOLLOTIONUEVWY

noLoTNTAG AUMATWY opuktelaiwv» (40/B) «uETpa, GpOL KAl TIPOYPOUUA VLo TNV

evalaktiky Slaxeiplon twv ArtoBATwy Autavtikwy EAaiwv»

OpLaKEG Kal 01/10/2003 B 1418 37393/2028 MéTtpa Kat OpoL yLa TG eKopmnEG BopUBou oto meptBariov 02/03/2007 B 286 9272/471/2007 |Tpomomnoincn tou apbpou 8 tng um apBu. 37393/2028/2003

KATEUBUVTIPLEG TLUEG Qo €EOMALOUO TIPOG XPNON O€ EEWTEPLKOUG XWPOUG KOWNG UTIOUPYLKAG artodaong (1418/B), o cuppdpdwon pe

otddung BopuBou kat TG SLatdgels tng odnylag 2005/88/EK «yLa Tnv Tpomomnoinon

Sovricewv ¢ o8nyiag 2000/14/EK yia tnv mpooéyyLon Twv vopoBeouwv
TWV KPATWY HEAWV OXETIKA HE TNV ekmtount BopUBou oto
neptBAA OV a6 €EOTALOUO TIPOG XPriON O€ €EWTEPLKOUG
XWpoug», Tou ZupBouliou tng 14n¢ AskepPpiou 2005.

OpLaKEG KOl 06/10/1981 A 293 1180/81 Mepi puBuicews BEUATWY AVAYOUEVWY ELG TO TNG LOPUOEWG 25/10/1990 B 678 - 69269/5387/ |Katdtagn £pywv Kot SpaoTnpLOTATWY OE KATNYOPLEG,

KATEUBUVTIPLEG TLUEC KaL Aettoupylag Blopnyaviwy, Blotexviwy raong puong nieplexopevo Melétng MeptBarovtikwy Emuttwoswy (MME),

otd0ung BopuPou kat UNXAVOAOYLKWV EYKOTACTACEWY KAl armoOnKwv Ko tng €K KOBOPLOPOG TIEPLEXOUEVOU ELSLKWY TIEPLBAAAOVTIKWY UEAETWV

Sovoewv ToUTWV Stacdalicews meptBAAAOVTOG eV YEVEL (ENM) kat Aoutég ouvadeic Siatdéelg, cupudpwva pe To
v 1A50N/RA

OpLaKEG Kal 16/10/1986 A 160 1650 - Mo tnv npootacia tou nepBaAlovtog

KOTEUOUVTAPLEG TLUEG

otadung BopuBou kat

SovNoEwy

Mpootaoia NeptBdAiovtog| 16/10/1986 A 160 1650 - Mo tnv mpootacia tou nepBariovtog 03/08/2016 A 142 4411 - Kbpwon tng Zuppaong tou Zuppouiiov tng Eupwnng ya to
£€ykAnua otov KuBepvoxwpo kot tou NMpocBétou
MPWTOKOAAOU TNG, OXETIKA LE TNV TIOWVLKOTIOLNON TPALEWY
PATOLOTLKAG Kal EevodoBikng duong, mou dlampdtrovral
pHéow ZuoTnuATtwy YoAoylotwy - Metadopd oto eEAANVIKO
Sikato tng Oényiag 2013/40/EE tou Eupwnaikol
KowoBouAiou kat Tou ZupBouliou yia Tig EMBECELG KOTA
CUOTNUATWY TTANPOGOPLWV KAl TNV AVTIKATAOTACN TNG
anogaong — mAatoiov 2005/222/AEY tou TupBouliou,
pubpuioelc cwdPOVIOTIKAC KOl AVTEYKANUOTIKAG TIOALTIKAG Kot

Mpootaoia MeptBaAlovtog 28/07/2016 A 136 4409 - MAaioLlo ya tnv aodAAELa OTLG UTIEPAKTLEG EPYACLEG EPEUVOG
KOl EKUETAAAELONG USpOYOVAVOPAKWY, EVOWUATWEN TNG
06nyiag 2013/30/EE, tpomomnoinon tou MN.8. 148/2009 kat
dAAec Siatdfeic

Mpootaotia NeptBaAiovtog 29/12/2014 A 269 4315 - Mpatelg eLodopdg o€ yn KoL o€ Xpro — PULLOTOMLIKES
anaAAOTPLWOELC KoL GAAEC SLatdeLc.

Mpootaotia NeptBaAiovtog 13/02/2012 A 24 4042 - Mowwkn mpootacia tou nepBdAlovtog —Evapuovion pe tnv
oényia 2008/99/EK — MAaiolo mapaywyng kat Staxeipong
aroPARTwv — PUBuLon Bepdtwy Yroupyeiou MeptBdAloviog
Evéovelac kat KAiuatikinc AAQvAc

Mpootaocia MeptBaAlovtog 21/09/2011 A 209 4014 - MNepBaloviikn adelobotnon £pywv Kal SpactnpLloTHTWY,
pUBuLON avBalpétwy oe cuvaptnon Ue Snuoupyia
nieptBalovtikol tooluyiou Kot AANeG SLaTALELS
aouodidtntac Ynouoveiou NeoiBAAAQVTOC

Mpootaocia MeptBaAlovtog 23/02/2007 A 42 3536 - ELS1kéG puBUioELG BEUATWY UETAVACTEUTLKIG TTOALTLKIG KOl
Aoutwv {nTnUdtwy appodiotntag Ynoupysiou Ecwtepkwy,
Anuootac Aloiknonc kot ATTOKEVTOWONC

Mpootaocia MeptBaAlovtog 02/07/2003 A 176 3146 - Mntpwa Mehetntwy, avabeon Kal eKmOvNon HEAETWVY Kall
napoyn ouvadwv unnpeotwv Kat GAAeg Statdéelc.

Mpootacia NeptBariovrog 25/04/2002 A 91 3010 - Evappévion tou v. 1650/86 pe tg 0dnyieg 97/11/EE kot
96/61/EE, 8ladikacio oploBétnong kat pubuioelg Bepdtwy
via ta udatopéuata kat GAAEC SLaTdfelc
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Mpootacia NeptBdAlovtog 07/10/1999 A 207 2742 - Xwpotalkdg oXeSLAoUOG Kat agldpOpog avamtuén & AAAeg
Swatdtelc.

MeptBarlovtikn 2011-09-21 A 209 4014 MeptBarovtiki adelodotnon €pywv Kot pacTnpLoTATWY, 08/08/2014 A 160 4281 - Métpa otipLéng KaL avamtuéng tng EAANVIKAG olkovopiag,

Abdelobotnon pUBULON auBbalpEtwy og cuvaptnon pe dnuoupyia 0pYavWTLIKA Bépata Yrioupyeiou OLKOVOULKWY KAl GAAEG

nieptBallovtikol tooluyiou kat GAAeG Slatdlelg Slatdgelc.
aouodidtntac Yonouoveion NeniBdAAovroc

MeptBarlovtikn 18/04/2013 A 90 4146 - Alapépdwaon Olikol Avarmtu§lakol MeptBAAAovTog yia Tig

Abdelobotnon ZTPATNYLKEG KaL ISLwTkéEG EmevbUoelg katl GANeg SLatdtels.

MeptBarovtikn 25/01/2013 A 18 4111 - (...)

Abelodotnon

MeptBarlovtikn 13/02/2012 A 24 4042 - Mowikn mpootacia tou nepBdAlovtog —Evapuovion pe tnv

Abdelobotnon odnyia 2008/99/EK — MAaiclo mapaywyng kot Staxeipong
anofARTwy — PUBULoN Bepdtwy Yroupyeiou MeptBdAiovtog
Evéoveiac kot KhinaTtikic AAavic.

MeptBarovtikn 13/01/2012 B 21 - 1958 Katdtaén Snpociwv Kat ISLWTIKWY Epywv Kat

Abdelobotnon SpaOoTNPLOTATWY OF KATNYOpPLEG KaL uTtoKatnyopieg cuubwWva
He T0 épOpo 1§4 Tou N. 4014/21.9.2011 (DEK 209/A/2011).

MeptBarovtikn 25/11/2011 A 249 4030 - Néog tpomog ékdoong adelwv §GUNoNG, EAEYXOU KATACKEL WV

Abel08dtnon Ko Aouéc Swatdeeic.

MeptBarovtikn 20/03/2003 B 332 11014/703/®104/ |Awadikacia Npokatapktikrg MeptBarlovtikig Ektiunong kat - - - - - -

Abdelobotnon 2003 A€loAoynong (M.MN.E.A.) kat Eykplong MeptBaAiovtikwy Opwv

(E.N.O.) cbpdwva pe to dpbpo 4 tou N. 1650/1986 (A’ 160)
OMWCE avtikataotddnke pe to dpBpo 2 tou N. 3010/2002
‘Evappovion tou N.1650/1986 e tig odnyieg 97/11/EE kau
96/61/EE....kat dAAeg Stataelg (A'91).
Aoowkr) NopoBeoia 29/12/1979 A 289 998 - Mepi mpootacio Twv SacwV Kot TWV SACLKWVY gV YEVEL mARBo¢
EKTACEWV NG XWPag. TPOTIOTIOLNOEW
v
Apxatoloyikry KAnpovoutd | 28/06/2002 A 153 3028 - o TNV MPOCoTAoTiO TWV APXALOTHTWY KAL €V YEVEL TNG 20/07/2017 A 100 4481 - Juloykn Slaxelplon SIKOULWHATWY IVEUATIKNAG LBLoKTnolog
MoAttiotikc KAnpovoutdg KOLL CUYYEVIKWV SLKALWHUATWY, Xoprnynon moAuedadikwy
ASELWV YLOL ETILYPOUILKEG XPNOELG LOUOLKWY EPYWV Kot GAAQL
B£pata appodiotntag Yroupyeiou MoAttiopou kat
ABAnTIGLIAN

Apyoatoloyikr) KAnpovoutd 09/07/2013 A 156 4164 - JuprAnpwon twv dlata&swv nept EBvikov Ktnuatoloyiou kat
AaMec puBuioelc.

Kataokeun Aywywv 08/02/1995 A 27 2289 - Avalrtnon, épguva Kat eKUeT@AAeuon vdpoyovavBpakwy kat | 28/07/2016 A 136 4409 - MA\aiolo ya tnv aodEAeLa 0TI UTIEPAKTLEG EPYACIEG EPELVOG

Quotkou Aepiou AAAeG SLatatelg KOl EKUETAAAEVONG USPOYOVAVOPAKWY, EVOWUATWON TNG
0Obénylag 2013/30/EE, tpomnomnoinon tou M.6. 148/2009 kat
dMec Siatdsic,

ExkpetdMevon Y/A 08/08/2011 A 179 4001 - Na tn Aettoupyia Evepyelakwv Ayopwv HAektplopoU Kot
Quotkou Aepiou, yia Epeuva, Mapaywyn kat Siktua
uetadoodc YooovovavBodkwyv kat dAAec puBuioeLc,

MepLBallovtikn 13/01/2012 B 21 - 1958 Katdroagn dnuociwv kot LSLWTIKWV €pywv Kal 10/08/2016 B 2471 - 37674 Tpormormnoinon kat KwSLKomoinan g UTIOUPYLKAG armodaong

Abelodotnon SpaoTNPLOTATWY O€ KATNYopLeG KOl uTtoKatnyopieg cuudwWva 1958/2012 - Katdrta&n Snuooiwv Kot LBLWTIKWVY £pYwV Kat

ue to apbpo 1 napdaypadog 4 tou N. 4014/21.9.2011 (DEK 5p0OTNPLOTHTWY OE KATNYOPLEG KOl UTIOKATNYOPLEG CU WV
209/A/2011) pe to apbpo 1 mapdypadog 4 tou N. 4014/21.9.2011 (DEK
209/A/2011) énwg auth €xeL TpomomnotnBel Kat LoxUEL.
MepLBarlovtikn 29/09/2003 B 1391 37111/2021 KaBoplopdg Tpdmou evnUEPWOoNC KoL GULUETOXNG Tou KowvoU | 14/01/2014 B 45 - 1649/45 E€elbikeuon Twv SLadkaoLwy YWWHoS0TNCEWY KoL TPOTIOU
abelodotnon katd tn Stadikaoio £ykplong mepBaAAOVIIKWY OpWV TwV EVNUEPWONG TOU KOWOU KOl GUUUETOXAC TOU
€pywv Kal §pactnplottwy cUpdwva e TV mapdypado 2 evllapepopevou Kowou otn Snuoota StafovAsucn KAt Thv
tou GpBpou 5 tou N.1650/1986 OTIWG AVTIKOTACTABNKE UE TLG nieptBalovtikn adslodotnon £pywv Kat SpactnpLloTATWY TG
napaypadouc 2 kat 3 tou dpbpou 3 tou N.3010/2002. Katnyopiog A" tng anddaong tou Yroupyou MNeptBdaiiovtog,
Evépyelag kat KApatikig AAayng ur’ aplBu. 1958/2012
(PEK 21/A), cupdwva pe o opl{dpeva oto dpbpo 19
napdypadog 9 tou v. 4014/2011 (DEK 209/A), kaBwg Kot
KABe AAANG OXETIKNG AEMTOUEPELAG




loxUouoeg Alatdgelg mov avadépovral otnv AENO

Tpomomnotntikég Alatager

Stoixeia DEK Itoxeia MEK
Nedio Edappoyng Huepounvia | Teouxog ApLOuog Nopog ApOuog (KYA/ |TitAog Huepopunvia | Tedxog ApLOuog No6pog ApBuog (KYA/ |TitAog
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MeptBarovtikn 03/05/2012 B 1470 - 21398 16puon kat Aettoupyia l81koU SIKTUAKOU TOTOU yLa TV - - - - - -
Abdelobotnon avaptnon Twv anodAcewv £ykpLong nePBaAAoOVILKWY Opwv
(AEMO), twv armopdcewv avavéwong f tpomomnoinong AENO,
oUpdwva pe o apbpo 19a tou Népou 4014/2011 (DEK
209/A/2011)
MepLBarlovtikn 09/04/2012 B 1077 - 15277 E€e1Sikeuon SLASIKACLWY yLa TNV EVOWUATWON OTLG
Abelodotnon Anodadoelg Eykplong NepBarioviikwy Opwv ry otig MpdTumeg
MepLBarovtikég AsopueVoeLg TNG TIPOPBAEMOUEVNG QTTO TLG
Slatatelc tng Aaowknic NopoBeoiag €ykplong eméuBaocng, yla
£€pya Kat 5paoTnpLOTNTEG KATNYOPLWV A Kat B TnG UToupyLKng
anodoaong pe apdp. 1958/2012 (MGEK 21/B/13.1.2012),
oUudwva pe to apbpo 12 tou N. 4014/2011
MeptBarovtikn 5-10-112 B 2703 - 48963 Mpobdlaypadég neplexopévou Antopacewv Eykplong 09/09/2013 B 2220 - 191002 Tpomomnoinon tng ur’ aptB. 145116/2011 KOLWIG UTIOUPYLKAG
Abdelobotnon MepBarovtikwv Opwv (A.E.M.0.) yia €pya Kat anddaong «Kaboplopodg PEtpwy, Opwv Kal SLabLKOCLWY yLo
Spaotnplotnteg katnyopiag A tng um aplOu. 1598/13.1.12 TNV ENAVOYPNOLULOTIOINGN EMEEEPYATUEVWY UYPWV
anddaong tou Yroupyou NepitBdAhovtocg, Evépyelag kat aroBAATwyY (354/B) kal cuvadeic SlatdeLg.
KAwatikric AAAaynig (21/B), 6mwg LoxVeL oL UbWVA UE TO
AnBAn 2 87 Tann N AN1A/11 (20Q/A)
MeptBorrovtikn 14/06/2013 B 1450 - 36060 KaBoplopodg mhatoiou Kavovwy, LETPWVY Kol SLOSIKAoLWY yLa
Abelo0dotnon ™V oAokAnpwpeévn pdAnin Kat Tov EAeyxo TNG pUTavVong
Tou TeplBaAlovtog amno Blopnxavikég paotnpldtnTeg, os
oUUHOpdWoN P0G TG SLaTAgeLg Tng odnyiag 2010/75/EE
«Tepl BlopnxXavikwy ekmopnwy (oAokAnpwuévn mpoAnyin kat
£\eyxog tn¢ pumaveong)» Tou Eupwraikoy KowoBouAiou kat
Ttou ZupBouliou tng 24ng NoguBpiou 2010
ExpetdAevon Y/A 06/10/2010 A 177 - 100 Evepyelakol emBewpnTég KTipiwv, AeBATwY Kat 28/07/2016 A 136 4409 - MAaiolo yla thv acdGAeLa OTIG UTIEPAKTLEG EpYACie EpEUvag
EYKOATAOTACEWY BEPUOVONG KAL EYKATAOTACEWY KALLOTIOMOU KOl EKUETAAAELONG UEpOYOVAVOPAKWY, EVOWUATWEN TNG
06nyiag 2013/30/EE, tponomnoinon tou m.86. 148/2009 kat
GAAec Siatdfeic
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