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1 General Characteristics of the Project

This Environmental Impact Assessment (EIA) Report has been prepared in line with Turkish EIA
Regulation no: 29186 dated November 25, 2014, for the Offshore Section of TurkStream Gas Pipeline
in Turkey; the design, installation and operation of which is planned by South Stream Transport B.V.
(the Project Owner).

An Intergovernmental Agreement (IGA) was signed by the Republic of Turkey and the Russian
Federation (the parties) on 10 October 2016 regarding the TurkStream Gas Pipeline Project, a section
of which constitutes the subject of this EIA report. In the IGA “TurkStream Gas Pipeline” project has
been defined as below. Detailed definitions in regards to the IGA are provided in Chapter 3.1 and the
IGA is given in Appendix-1.A.

“TurkStream Gas Pipeline" signifies a new gas pipeline system with a maximum technical design
capacity of 31,5 billion cubic meters per annum, for two lines with technical design capacity of 15,75
billion cubic meters per annum per each line, running from the Russian Federation (from the Russkaya
compressor station in the Krasnodar Region of the Russian Federation) across the Black Sea to the
receiving terminal on the coast of the Republic of Turkey and further across the territory of the Republic
of Turkey up to the border of the Republic of Turkey with its neighboring countries, constructed in order
to supply natural gas from the Russian Federation to the Republic of Turkey, as well as to ensure transit
of Russian gas across the Republic of Turkey into the countries bordering the Republic of Turkey, with
the offshore section 1, the offshore section 2, the onshore section 1 and the onshore section 2.

In accordance with the IGA, the TurkStream Gas Pipeline Project— Offshore Section jointly comprises
two pipelines known as Offshore Section 1 and Offshore Section 2, which extend from the Russian
Federation across the Black Sea to a Receiving Terminal (Receiving Terminal) in Turkey. The Receiving
Terminal will be constructed as a part of the Offshore Section within the scope of the project in the
area of Kiyikdy town, Vize District, Kirklareli Province in Turkey . An approved EIA Report already exists
for the Offshore Section up to Kilometer Point 660 (KP660") close to the border of Turkish and
Bulgarian Exclusive Economic Zones (EEZ). Therefore, this EIA Report covers Offshore Section 1 and
Offshore Section 2 from KP660 to the downstream of the Receiving Terminal (the Project).

The component sections of the TurkStream Gas Pipeline are described below and schematically
presented in Figure 1.1:

TurkStream Gas Pipeline - Offshore Section

e (1) “Russian Section” which extends from Russkaya Compressor Station on the coast of
Anapa in the Russian Federation to the border of the Russian-Turkish EEZ (out of the scope
of this EIA);

e (2) “Turkish EEZ Section” which starts at the border of Russian and Turkish Exclusive
Economic Zones, extending to the border of Turkish and Bulgarian Exclusive Economic Zones
(KP660). This section has received an EIA Approval from the Ministry of Environment and
Urbanization under the name of “South Stream Offshore Pipeline — Turkey Section Project”
in July 2014. The validity of the EIA was confirmed in two nota verbale from Turkish
Government to Russian government (NV 201583505896-ESGY8010242 dated 18 June 2015

1 KP660: It is the 660th km point of the pipeline from the KPO point on the Russian coast.
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and 2016/83505896-ESGY/11363303 dated 3 September 2016)(Appendix-1.B) This section
is out of the scope of this EIA and the relevant EIA Approval decision is given in Appendix-
1.C;

e (3) “The Project” which is comprised of one Receiving Terminal and 2 pipelines starting
from close to the border of Turkish and Bulgarian Exclusive Economic Zones (KP660)
extending to the downstream of the Receiving Terminal on the Turkish mainland in the town
of Kiyikdy,Vize District, Kirklareli Province and which constitutes the subject of this EIA
Report;

TurkStream Gas Pipeline - Onshore Section

e (4) “Onshore Section 1” refers to the section which extends from the Receiving Terminal
of Offshore Section 1 and across the Republic of Turkey up to the connection point with the
existing gas transmission system of the Republic of Turkey. This section is out of the scope
of this EIA as it lies under the responsibility of BOTAS and shall be referred to as “BOTAS
section” in this EIA.

e (5) “Onshore Section 2” refers to the section from the Receiving Terminal of Offshore
Section 2 and across the Republic of Turkey up to the border of Turkey with its neighboring
countries. This section is out of the scope of this EIA and will be developed by a Turkish-
Russian joint venture, and shall be referred to as “European section” in this EIA.

Romanya MEB'i
Ukrayna MEB'
Rusya MEB'i
Eulgaristan MEB'i

Gurcistan MEB'
Tarkiye MEB'i

LEJANT
Tark Akimi Boru Hatt Rusya Kesimi

e CED Olumiu Gorosd Alinan Giney Akim Boru Hatt
Proje Boru Hath
Avrupa Balimi

s=erens BOTAS BOIOMO

- Alim Terminali

Minhasir Ekenomik Balgeler

Figure 1.1: TurkStream Offshore Pipeline — (The section from KP660 to the Onshore Section on the Turkish Coast; “The
Project” is indicated in yellow)
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1.1 General Characteristics of TurkStream Gas Pipeline — Offshore Section

“The Project” which is a component of the TurkStream Gas Pipeline Project — Offshore Section starting
from KP660 and the subject of this EIA report, consists of three sections in itself;

e The Offshore Section: This section extends from KP660 in the Turkish EEZ to approximately
2.5 km from the Turkish coast, where the water depth is approximately 30 m. The offshore
section continues for approximately 270 km in the Turkish EEZ and Turkish territorial waters
(measured along the pipeline route). In the Offshore Section, the pipelines will be laid
directly on the seabed.

e The Shore Crossing Section: This section will commence approximately 2.5 km from the
Turkish coast in a water depth of approximately 30 m and extend to the nearshore section,
north of Selves Beach. The Project also has a “nearshore” sub-segment, which involves the
necessary construction activities both in the Shore Crossing and Landfall Section at the
junction of shore crossing and Landfall sections . This nearshore sub-segment also defines
the area necessary to construct and install the Pipeline where the Shore Crossing Section
pipes are connected to the Landfall Section pipes. The nearshore segment commences
approximately 200 m offshore (if required, at the end of the causeway), in a water depth of
approximately 5 m and extends for approximately 250 m (200 m Shore Crossing Section and
50 m Landfall section). The activities for the nearshore will include both marine construction
activities such as shallow water vessels to undertake shore crossing dredging, and terrestrial
construction activities (north of Selves Beach), such as trench excavation and pipeline
installation via a shore pull. For the purposes of this EIA Report, marine construction
activities will be dealt with in the Shore Crossing section, whilst terrestrial activities will be
dealt with in the Landfall section.

e Landfall Section: The landfall section will commence north of Selves Beach and will extend
inland from the coast to include the onshore pipelines and the Receiving Terminal. The
Landfall Section, including the Receiving Terminal, will be approximately 2 km in length.
From the coast to the Receiving Terminal, the pipelines will be buried using conventional
construction techniques. For safety reasons, the buried onshore Pipeline will have a
minimum soil cover of 1.5 m.

1.2 The Foundation of the Project and its Goals

The Project, which is the subject matter of this EIA Report, begins at KP 660 at the border of Turkish
and Bulgarian Exclusive Economic Zones (EEZ) extending for approximately 275 km to the Receiving
Terminal to be built in the town of Kiyikdy, Vize District of Kirklareli Province on mainland Turkey. It
consists of two 813-mm (32 inch) pipelines laid across the Black Sea creating a new route that will
enhance the long-term security of gas supplies from Russia to Turkey and onwards to Southeastern
European countries. The project will also contribute to Turkey's strengthening of its geo-strategic
position in regional energy management.

Maps (scale:1/25,000) showing the part of the Project within the Turkish EEZ, territorial waters,
landfall and the surrounding areas are provided in Annex 1.D.

1.2.1 Capacity of the TurkStream Gas Pipeline

The design capacity of the TurkStream Gas Pipeline will be able to transport 31,5 billion cubic meters
(bcm) of natural gas per year. Each of the two pipelines will have a maximum flow rate of
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approximately 47.9 million standard cubic metres (MSCM) per day (approximately 15.75 bcm per
year).

The anticipated operating pressure at the Landfall Section on mainland Turkey will be between 6.7
and 9.9 MPa. The pipeline is planned to be operating seven days a week and 24 hours a day.

1.2.2 Starting Point of the TurkStream Gas Pipeline

TurkStream Gas Pipeline Project — Offshore Section starts at the Landfall Facilities near Anapa in the
Russian Federation and extends to the first weld after the Receiving Terminal that is planned to be
built in the landfall section in town of Kiyikdy in Vize District of Kirklareli Province on mainland Turkey.

"The Project" as assessed in this EIA Report will cover the section from KP660, which has not yet been
approved.

1.3 Project Status in Terms of EIA Regulation

This EIA Report was prepared in accordance with the “Turkish EIA Regulation” which first took effect
upon its publication in Official Journal 29186 on 25 November 2014 and then updated on 26 May
2017, and which was based on Turkish Environmental Law 2872 dated 11 August 1983. In this
regulation, the project is defined as follows:

Appendix - 1: The List of Projects to which Environmental Impact Assessment Shall be Applied

29- Pipelines for the transportation of gas, oil or chemicals with a diameter over 600 mm and a length
of more than 40 km.

A Project Description File covering relevant requirements of the EIA regulation has been submitted to
the Provincial Directorate of Environment and Urbanization in Kirklareli. Consultations have been
pursued with the members of the Review and Evaluation Committee (REC) appointed by the Ministry
of Environment and Urbanization. Also based on the areas of expertise identified by the MoEU in line
with the Project requirements, specialist groups (Agricultural Engineer, Forest Engineer, Aquaculture
Engineer, Specialist Biologist and Archaeologist) have been included in the process of the preparation
of the EIA Report.

An Environmental Impact Assessment (EIA) consistent with the national permit requirements in effect
in Turkey has already been conducted by the Project Owner for the Turkish EEZ Section of the currently
cancelled South Stream Offshore Pipeline. Within the scope of that EIA process, detailed surveys and
design studies were conducted for the Turkish section extending for 460 km along the Turkish EEZ in
the Black Sea. That final EIA File was submitted to the Turkish Ministry of Environment and
Urbanization (MoEU) on 10 July 2014 (General Directorate of Environmental Impact Assessment
Permits and Inspection), and “EIA Approval” was obtained on 18 July 2014 (Appendix 1.C) and it
remains valid.

South Stream Offshore Pipeline Project - Turkish Section holding “EIA Approval”, includes the section
of the TurkStream Offshore Pipeline, which starts at the boundary of the Russian and Turkish EEZs and
continues, passing though the Turkish EEZ only, until KP660 on the boundary of the Turkish and
Bulgaria EEZs. As mentioned above, this section of the TurkStream Offshore Pipeline shall be referred
to as the “Turkish EEZ Section” in this EIA Report.
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1.4 Owner of the TurkStream Gas Pipeline Project — Offshore Section

TurkStream Offshore Pipeline and therefore the Project were designed by South Stream Transport
B.V., a company founded in the Netherlands on 14 November 2012 to assume responsibility for the
design, construction, operation and ownerships of the pipeline. The company was founded as an
international partnership between PAO Gazprom and European shareholder companies. In December
of 2014, PAO Gazprom became the sole shareholder in South Stream Transport B.V., thus assuming
responsibility for the TurkStream Gas Pipeline — Offshore Section.

As the world’s largest supplier of natural gas, PAO Gazprom accounted for approximately 11% of global
gas production as of 2015 (Ref 1.1). It was founded as a corporation in 1993 and is partially owned by
the Russian state. The company’s primary activities include the exploration, production,
transportation, storage and marketing of gas, condensed natural gas and oil as well as the generation
and marketing of thermal and electrical energy. (Ref.1.2).

By 2015, PAO Gazprom controlled approximately 72% of Russian gas reserves, and produced 66% of
Russian natural gas and 14% of its electricity. As a leading company in the construction and operation
of gas pipelines, it controls a network of gas pipelines spanning 171,200 kilometers, carrying
approximately 602.6 billion cubic meters of gas per year. (Ref. 1.1). The amount of natural gas to be
supplied within the scope of the TurkStream Gas Pipeline corresponds to a 5% increase in the capacity
of PAO Gazprom.

15 Agreements to Execute the Project

An Intergovernmental Agreement (IGA) was signed by the Republic of Turkey and the Russian
Federation (the parties) on 10 October 2016 regarding the TurkStream Gas Pipeline which is the
subject matter of the EIA Report. The IGA document is provided in Annex 1.A, whilst its details are
given in Chapter 3.1. The IGA entered into force on 21 February 2017 following the ratification by the
parties.

In addition to the IGA a number of nota verbale have been exchanged between the Russian and
Turkish governments in relation to implementation of the TurkStream Gas Pipeline Project — Offshore
Section.

1.6 Stages of Investment, Timeframe and Lifespan

Development of the Project consists of five basic stages, consistent with the anticipated timeline
provided below:

e Front End Feasibility Stage (2007 — 2014): During this stage, a variety of natural gas pipeline
routes and coastal options were assessed, after which the Front End Engineering and Design
(FEED) and EIA studies for the South Stream Offshore Pipeline Project crossing the Turkish
EEZ in the Black Sea (for the Turkish EEZ section) were conducted. The EIA study for the
South Stream Offshore Pipeline Project - Turkish Section in accordance with Turkish
environmental legislation was included in this study;

e Feasibility/Development Stage (2015-2017): This stage includes a FEED study for the
section from KP660 to Kiyikdy on the Turkish coast (the Project) and the completion of an
EIA process pursuant to the Turkish national permit requirements (environmental
legislation);
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e Construction Stage and Pre-Operation Stage (2018 — end of 2019): This stage includes all
of the construction work and pre-operation activities;

e Fully Operational Stage (2020 — end of 2069): The operational design lifespan of the
TurkStream Gas Pipeline — Offshore Section is 50 years; and

e Decommissioning Stage (2070 and afterwards).

The project timeline including the commissioning stage of the Project is presented in Table 1.1.
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Table 1.1: Project Timeline (2017-2019)

Final EIA Report

Sections

Operations

2017

2018

2019

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Quarter

Offshore Section

Preparations prior to pipe-lay

Pipeline Route Pre-lay Survey (14 days in advance of pipe-lay)

Pipe-lay — from KP660 in Turkish EEZ up to approximately 30m WD

Above Water Pipeline Tie-in at connection point at 30 m WD

Post-lay Seabed Intervention (including surveys)

Shore Crossing Section

Access Roads

Shore Crossing Site Preparation

Construction of cofferdams or causeways

Dredging for open-cut (up to approximately 2km offshore)

Shore Pull and Shallow Water Pipe-lay to 30 m WD: approximately 5 to 10 days per pipeline

Shore Crossing Site Restoration and Backfill of Trenches

Landfall Section

Landfall Section Pipelines - site establishment, installation of office and equipment

Landfall Section Pipelines Construction

Receiving Terminal - site establishment, installation of office and equipment

Receiving Terminal Enabling/Early Civil Works - Site Preparation/Leveling

Receiving Terminal Installation

Land Clearing and Installation of Pipeline Markers

Pre-Commissioning of Shore Crossing and Landfall Pipelines

Pre-Comissioning of the Receiving Terminal

Pre-Commissioning of TurkStream Gas Pipeline

Commissioning of TurkStream Gas Pipeline

TurkStream Gas Pipeline Operational

1-7
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1.7 Project Investment’s Service Objectives, Significance and Necessity

Among the world’s energy resources, natural gas is becoming increasingly important. It is expected
that by 2040 the energy demand for natural gas will have increased dramatically and that natural gas
will compete with coal as the second largest fuel in the global energy market after petroleum (Ref.
1.1). Demand for natural gas is expected to increase significantly in the upcoming decades in the
energy markets of the EU and Turkey. Expectations for natural gas imports are growing due to the
projected decline of natural gas production in the European Union (EU) and limited production in
Turkey. The TurkStream Gas Pipeline which is positioned as a strategic energy transfer center, is part
of a strategy of diversifying PAO Gazprom'’s supply routes that can respond to market demand with
flexible, sensitive and competitive pricing to provide safe and secure natural gas. Benefits of the
TurkStream Gas Pipeline include the following:

e It provides a safe supply of natural gas via an alternative route from Russia to markets in
Europe and Turkey.

e It supports the economic development of Turkey by meeting the increasing demand for
natural gas in the country.

e It strengthens Turkey’s geostrategic position in the regional energy management.

1.7.1 Turkish Demand for Natural Gas

Projections for the future estimate that there will be an increase in demand for natural gas:

e The Mediterranean Energy Perspectives-Turkey report prepared by the Mediterranean
Energy Observation Centre (OME: L'Observatoire Méditerranéen de I'Energie) envisages a
demand projection of 50 billion and 80 billion cubic meters respectively under proactive
and conservative models for year 2030 (Ref. 1.3); and

e The projection of BOTAS for 2030 is 81 billion cubic meters, while the MEDPRO Reference
Scenario indicates 78 billion cubic meters (Ref. 1.4).

e Based on these different scenarios, one could conclude that Turkey's demand for natural
gas will reach approximately 80 billion cubic meters by 2030, which is at least a 60% increase
over the estimated consumption in 2015. However, gas prices will have an effect on
determining the role of natural gas in the energy mix, as well as growth projections in this
regard.

e Although domestic consumption of natural gas has risen significantly, domestic production
of natural gas has remained limited. In 2015, domestic production of natural gas was only
0.38 billion cubic meters, so Turkey’s demand for natural gas is primarily met by imports
either via pipelines or as Liquefied Natural Gas (LNG). Turkey’s total natural gas imports in
2015 stood at 48.4 billion cubic meters.(Ref. 1.2).

1.7.2 Europe’s Demand for Gas

Natural gas has an important place among the energy sources used by Europe: In 2014, natural gas
accounted for approximately 22% of energy consumption in the European Union (EU) member states
(EU-28); only about 34% of this demand is met by domestic EU-28 production in Europe (from gas
fields in the EU (Ref. 1.6). Gross domestic consumption of natural gas (production plus net imports) in
the EU in 2015 was approximately 397 billion m3, of which approximately 119.5 billion m? was
production, with net imports of approximately 279 billion m3(Ref. 1.7). Secure supplies of natural gas
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for the EU are provided by various sources, including traditional suppliers such as Russia, Norway and
Algeria. When we look at the larger European area (without restricting ourselves to the EU-28
member countries), we see that Russia supplied approximately 148 billion m® of natural gas in 2014
(Ref. 1.8).

The International Energy Agency (IEA) projects that the demand for natural gas in the EU, which was
478 billion m*in 2012, will reach 559 billion m* by 2040, and that production of natural gas in the EU,
which was 174 billion m3in 2012, will fall to 106 billion m? by 2040 (Ref. 1.1). Table 1.2 provides future
demand and production amounts of natural gas in the EU based on the “New Policies Scenario” of
The IEA.

Table 1.2IEA: Future Natural Gas Demand and Production in the EU based on the New Policies Scenario (Ref. 1.1)

(billion m?) 2012 2030 2040 A’12-40
Production 174 123 106 -68
Consumption 478 528 559 81
Import 304 405 453 149

The TurkStream Gas Pipeline will meet increasing demand for natural gas by providing a
transportation capacity of 31.5 billion m3 per year. The plan is to direct 15.75 billion m? of this amount
every year to the European supply network. The IEA report results recommends that this capacity
could contribute significantly to the anticipated need for imported natural gas in keeping with the
increasing demand in 2040 based on declining production in the EU and the New Policies Scenario.

1.8 General Characteristics of the Russian Section of the TurkStream Gas Pipeline

The project area of the Russian Section of TurkStream Gas Pipeline consists of three parts: Landfall,
Nearshore (Shore Crossing) and Offshore (Figure 1.2).
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Figure 1.2: The Landfall, Shore Crossing (Nearshore) and Offshore Parts of the Russian Section of the TurkStream Gas
Pipeline
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The shore crossing section is 3.9 km long and contains permanent landfall facilities, including metering
equipment, PIG capture facilities and Emergency Shutdown Valves. The Landfall section also includes
buried onshore pipelines of approximately 2.5 km in length and microtunnels (which house the
pipelines) of further 1.4 km length. The microtunnels start at approximately 400 m from the coast and
terminate in a water depth of approximately 23 m. The landfall facilities in Russia will be connected
to the Russkaya Compressor Station via pipelines of 3,2 km in length. The Russkaya Compressor
Station and the connecting pipelines are not part of the TurkStream Gas Pipeline. They are designed
as part of the project known as “Expansion of UGS (Unified Gas Supply System of Russia)” developed
by PAO Gazprom to supply gas to “Turkstream Gas Pipeline”. The construction of the shore crossing
section started as part of the South Stream Offshore Pipeline Project and reached its final stages.

The shore crossing section contains two pipelines that are buried in trenches, and begins at the exit
of the microtunnels, approximately 400 m from shore, in water that is approximately 23 m deep. This
section is approximately 400 m long and ends at 30 m water depth.

The offshore section in Russia begins at 30 m water depth and runs up to the Turkish EEZ boundary.
This section is 225 km long in pipeline length. The pipelines will be laid directly on the sea floor in
this section. A summary of the work to be performed in Russia is provided in Table 1.3.

Table 1.3:Russian Section of the TurkStream Offshore Pipeline (based on October 2013 data)

Section Details

Russia

Approximately 2.5 km of land pipelines extending from nearshore facilities up to the entrance of
microtunnels positioned at about 1 km off shoreline are buried in trenches on the shore.

In addition to pipelines, the nearshore facilities will be surrounded with a fence and include the
following:

Gas metering and monitoring
Landfall Two pipeline inspection gauge (PIG) capture facilities (one for each pipeline)
Emergency Shutdown Valve;
Four block valves (two for each pipeline);
Prefabricated containers that protects the electrical and measuring equipment; and

One vent stack.

This section includes two pipelines of approxiamately 1.8 km extending from the entrance of
microtunnels positioned at about 1 km off shoreline up to a depth of 30m. Approxiamately 1.4
km of the pipelines will be housed in microtunnels. The exit point of the microtunnels will be
approximately 400 meters from the shore and at a depth of 23 meters. The pipelines will be
buried for approximately 170 m after the microtunnel exit point, then they will be laid on the
seafloor.

Shore Crossing

Two pipelines, each of which is 225 km, which will be laid directly on the seafloor across the

Offshore Black Sea from the nearshore area to the boundaries of the Russian and Turkish EEZs.

1.9 Description of Project Area

The Project consists of three main sections (Figure 1.3). The below described Offshore, Shore Crossing
and Landfall Sections of TurkStream Offshore Pipeline extending from KP660 to the downstream of
Receiving Terminal and located on sea areas within the Turkish territory and on the Turkish mainland
constitute the “Project Area” to be assessed in this EIA study.
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o Offshore Section: The offshore section extends from KP660 in the Turkish EEZ to
approximately 2.5 km from the Turkish coast, where the water depth is approximately 30
m. The Offshore Section continues approximately for 270 km within the Turkish EEZ waters
of the Black Sea and within Turkish territorial waters (measured along the pipeline route).
In the Offshore Section, the pipelines will be laid directly on the seabed.

o The Shore Crossing Section: This section will commence approximately 2.5 km off the
Turkish coast and from the Turkish territorial waters with a depth of approximately 30 m
and extend to the nearshore section, north of Selves Beach. The Project also has a
“nearshore” sub-segment, which defines the necessary area to construct and install the
Pipeline where the Shore Crossing Section is connected to the Landfall Section. The
nearshore segment commences approximately 200 m offshore, in a water depth of
approximately 5 m and extends for approximately 250 m (200 m Shore Crossing Section and
50 m Landfall section). Shore crossing activities will include both marine construction
activities such as shallow water vessels to undertake shore crossing dredging, and terrestrial
construction activities (north of Selves Beach), such as trench excavation and pipeline
installation via a shore pull. For the purposes of this EIA Report, construction activities at
the sea will be dealt with in the Shore Crossing Section, whilst terrestrial construction
activities will be dealt with in the Landfall Section.

o Landfall Section: The Landfall Section will commence from the coastline (the point where
the pipeline is pulled onshore) and will extend inland from the coast to include the onshore
pipelines and the Receiving Terminal. The Landfall Section, including the Receiving Terminal,
will be approximately 3 km in length. From the coast to the Receiving Terminal, the pipelines
will be buried using conventional land-based construction techniques. In line with safety
requirements, the buried onshore pipeline will have minimum soil cover of 1.5 m.
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Figure 1.3: Sections of the Project

Permanent components of the Project comprise the following main elements:

e Two 32-inch diameter (813 mm) subsea steel pipelines approximately 272 km in length from
KP660 point in the Turkish EEZ to north of Selves Beach. These pipelines will be laid directly
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on the seabed apart from the final 2.5 km (approximately) before the beach, where they
will be buried in dredged trenches;

e Two 32-inch diameter (813 mm) buried onshore steel pipelines approximately 3 km in
length from the Selves Beach (from the beach) to the Receiving Terminal; and

e Receiving Terminal.

The anticipated approximate layout of the Project is shown in Figure 1.4.

o s

Figure 1.4: The Anticipated Approximate Layout of the Project
1.9.1 Offshore and Shore Crossing Sections

The Offshore and Shore Crossing Sections of the Project will extend from KP660 on the border of
Turkish and Bulgarian EEZs to the Receiving Terminal to be built in Kiyikdy, Vize District, Kirklareli
Province, Turkey and will consist of two pipelines (each with a 813 mm/32 inch diameter) to be laid
on the seabed parallel to each other for approximately 275 km.

Coordinates of the pipeline corridor for the Offshore and Shore Crossing sections are given in Table
1.4 below, the settlement plan for this corridor is given in Figure 1.4, and the layout of the corridor is
presented in Figure 1.5.

Table 1.4: Pipeline Corridor Coordinates (from KP660 to the shore)
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Point Number UTM WGS84 6° GEOGRAPHICAL
X Y Longtitude Latitude

ID-01 90870.699 4622717.50 41°39'04.1529" N 28°05'14.3846" E
ID-02 97391.786 4621127.01 41°38'24.7033" N 28°09'59.1516" E
ID-03 134018.025 4632070.44 41°45'22.0002" N 28°35'53.2803" E
ID-04 136176.187 4626445.40 41°42'23.7043" N 28°37'38.8258" E
ID-05 150382.891 4633174.97 41°46'24.2397" N 28°47'37.6460" E
ID-06 159436.560 4633151.17 41°46'37.6299" N 28°54'08.8415" E
ID-07 168221.775 4635947.38 41°48'21.4642" N 29°00'22.8396" E
ID-08 173606.985 4638992.22 41°50'08.0024" N 29°04'09.6351" E
ID-09 175822.200 4641003.65 41°51'16.3439" N 29°05'41.4948" E
ID-10 181752.101 4641916.83 41°51'54.5453" N 29°09'56.3267" E
ID-11 196844.185 4650853.92 41°57'05.0601" N 29°20'33.0938" E
ID-12 193589.088 4655904.63 41°59'43.9586" N 29°18'02.5325" E
ID-13 317812.305 4742741.56 42°48'56.0009" N 30°46'17.3828" E
ID-14 326011.543 4743718.54 42°49'34.5191" N 30°52'17.1005" E
ID-15 325893.232 4744711.49 42°50'06.5907" N 30°52'10.7881" E
ID-16 325774.926 4745704.44 42°50'38.6620" N 30°52'04.4739" E
ID-17 317077.823 4744668.22 42°49'57.7834" N 30°45'42.8118" E
ID-18 192504.081 4657588.25 42°00'36.9123" N 29°17'12.2991" E
ID-19 189249.134 4662639.30 42°03'15.7360" N 29°14'41.4600" E
ID-20 176943.235 4655353.73 41°59'02.2092" N 29°06'01.7246" E
ID-21 169523.874 4654211.98 41°58'14.2105" N 29°00'42.3744" E
ID-22 165346.991 4650420.12 41°56'05.2288" N 28°57'49.0937" E
ID-23 162588.847 4648861.00 41°55'10.5789" N 28°55'52.8331" E
ID-24 157278.769 4647171.53 41°54'07.7162" N 28°52'06.4244" E
ID-25 147249.777 4647199.10 41°53'52.7332" N 28°44'52.2628" E
ID-26 131140.851 4639570.82 41°49'19.6837" N 28°33'32.3002" E
ID-27 133298.690 4633945.50 41°46'21.4258" N 28°35'18.0624" E
ID-28 97338.705 4623201.87 41°39'31.6464" N 28°09'51.8408" E
ID-29 91345.426 4624663.75 41°40'07.9058" N 28°05'30.0477" E
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Figure 1.5: Pipeline Safety Corridor Route

1.9.2 Landfall Section

The Landfall Section will be approximately 3 km in length, starting at the point where the pipeline is
pulled onshore, including the Receiving Terminal. In the landfall section, the pipe laying will be done
through conventional open-cut construction technique.

The general layout plan of the Receiving Terminal is shown in Figure 1.6, below. Minor changes can
be made to the layout of the Receiving Terminal and/or the route of the pipeline in the landfall after
the completion of detailed surveys to verify the suitability of this area for settlement. The plan
featuring the components and the necessary process equipment to be used in the Receiving Terminal
and their optimum layout is presented in Figure 1.7 and in Annex-1.E.
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Figure 1.6: Receiving Terminal Layout Plan
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Figure 1.7: Receiving Terminal Fundamental Components
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1.10 Operational Safety Zones

1.10.1 Offshore and Shore Crossing Sections

A nota verbale dated 13 February 2017 and numbered 2017/87769974-Moscow BE/11978880
regarding an operational safety zone of 420m in width which can be implemented to the TurkStream
Gas Pipeline — Offshore Section was issued by the Turkish Government to the Russian Government
(Appendix 1.F).

The necessary approvals have been obtained from the relevant public authorities for a 420 metres-
wide operational safety zone along the pipeline route. This safety zone signifies an operational safety
zone that prohibits the sea-bed related activities of third parties (e.g. anchorage, trawling). This zone
shall not prevent vessels from crossing over the pipeline or fishing activities that do not involve
dredging and / or anchoring.

In the Offshore and Shore Crossing sections, pipelines will be laid as parallel as possible. However,
FEED and detailed design limitations (geological constraints on the continental slope or cultural
heritage items or random discoveries such as UXOs), may require some final, minor deviations to the
design.

Any change in the operational safety zones shall be put in place in collaboration with the relevant
official authorities and in accordance with the Turkish legislative requirements and international
standards, after obtaining necessary permits.

1.10.2 Landfall Section
1.10.2.1 Pipeline RowW

An operational RoW shall be formed on the buried pipelines in according with the requirements of
BOTAS Technical Safety and Environment Regulation. Operational RoW is the corridor in which the
Project Owner cannot perform activities in order to inspect, maintain and test the pipeline during the
operational phase including certain field works (e.g. planting of rooted plants or building
constructions). The permanent RoW will be identified by marking it at certain intervals in a clearly
visible manner along the pipeline.

According to the BOTAS Technical Safety and Environment Regulation, the width of the RoW shall be
31 m, with a distance of approximately 10 m between the axes of the pipelines, 14 m from one
pipeline and 7 m from the other.

1.10.2.2 Receiving Terminal Fire Safety Zone

According to the Good International Industry Practice (GIIP) and with reference to the opinion letter
(ANNEX-5.A) dated 03.07.2017 of the Provincial Public Health Directorate of Kirklareli, a fire safety
zone (also a health protection band) of 50 m in width will be established around the Receiving
Terminal, free from trees / vegetation cover. This safety zone will increase the land acquisition volume
of the Receiving Terminal by about 27 hectares for the operational phase.

1.10.2.3 Additional Safety Zone
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In addition to the RoW and Receiving Terminal fire safety zone around the pipelines, operational
onshore safety zones are determined based on the results of Quantitative Risk Analysis (QRA)
prepared in accordance with international standards. These safety zones are established using the
following acceptable threshold values for Individual Risk (IR) levels in order to protect the public
health and infrastructure:

IR = 1x107° yearly restrictions for residential units

IR = 1x10°® yearly restrictions for sensitive uses (schools, hospitals, sports areas, etc.) and high density
residential units

The results are summarized in Table 1.5 and shown in Figure 1.8.

Table 1.5: Onshore Pipeline Safety Zones

Zone Receiving Terminal Onshore Pipeline
Quantitative Risk Maximum Quantitative Risk Recommended
Analysis minimum distance Analysis minimum distance*
distance distance

Zone 1 (10 limit): Construction 230 m 410 m Not required 31 m right of

of dwellings or other residential way

buildings is prohibited.

Zone 2 (10 limit): Construction 390 m 565 m Not required 31 mright of
of dwellings or other residential way
buildings (with maximum two

floors) is allowed.

Sensitive uses such as hospitals,
schools, recreational areas,
public spaces are not allowed.

*BOTAS Technical Safety and Environment Regulation

The safety zone for the Receiving Terminal varies depending on the position of equipment in the
Receiving Terminal; these safety zones are the largest in the north-west and the smallest in the south-
east side of the Receiving Terminal. A more restrictive “inner” restriction zone prohibiting all dwellings
230 to 410 metres from the Receiving Terminal shall be formed.

In a less restrictive zone extending from 390 to 565 metres from the Receiving Terminal, two-storey
non-sensitive dwellings are allowed. There is no restriction for construction of residential units
outside these zones. Since QRA does not set restrictions on construction in the vicinity of the pipeline,
the only restriction on the construction of residential units in this area will be 31 m-wide according to
the requirements of the BOTAS Technical Safety Environment Regulation.



TurkStream Gas Pipeline
Offshore Section Project Final EIA Report

LEJANT
- Alm Terminali

TurkAkim Gaz Boru Hatti

Konut ve diger yerlesim amagli yap1 yasak sinin

En fazla iki katl konut veya diger yerlesim amagli yapi izin sinin i 025 05

Figure 1.8: Quantitative Risk Analysis - Risk Map

The final width of the RoW and RT (Receiving Terminal) safety zones will be determined according to
the relevant legislation and the views of public authorities. As stated in the opinion letter of Kirklareli
Public Health Directorate dated 03.07.2017, according to the Regulation on Business Licenses, since
the Receiving Terminal is within the scope of Category 1 Non-Sanitary Establishment, taking into
account the adverse effects of the Receiving Terminal on the environment and public health, in
accordance with the Directive No. 6359 dated 17.02.2011 of the Ministry of Health, it is required that
the advisory health protection band distance for the Receiving Terminal is maintained and kept within
the boundaries of the lot by the competent authority to issue licenses. A health protection band and
a fire safety zone of 50 m in width will be established around the Receiving Terminal, free from trees
/ vegetation cover.

1.11 Characteristics of the Project

1.11.1 General Characteristics (Pipeline length and diameter, pipeline material and wall
thickness, pipeline capacity, etc.)

At maximum capacity the TurkStream Offshore Pipeline will be able to transport up to 31,5 billion
cubic metres (bcm) of natural gas per year. Each of the two Project pipelines will have a maximum
flow rate of approximately 47.9 million standard cubic metres (MMSCM) per day (approximately 15.75
bcm per year).

From the KP660 point, the total length of pipe in the Offshore, Shore Crossing and Landfall sections,
up to the Receiving Terminal, will be approximately 275 km for a single line.
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1.11.1.1 General Characteristics of Pipes to be Used

The pipelines will be constructed of steel line pipes made of 12 m long sections, which will be welded
together. The pipe sections will be coated both inside and outside prior to delivery to the Marshalling
Yard. The internal coating will be an epoxy paint which improves internal cleanliness and the
operational gas flow rate, whilst the external coating will be made of three-layer-polypropylene (3LPP)
to protect the pipelines from corrosion.

Shallow water sections of the subsea pipelines (including buried pipelines) will be additionally coated
with reinforced concrete to increase their weight to improve stability against sea currents and provide
additional protection from external damage due to third party activities. Surveys to be conducted
during the final design stage are required to determine the exact dimensions of the concrete coating.
Concrete-coated pipelines will be shipped to the Coastal Supply Facility, ready to be installed. In
addition, the pipelines will be protected against corrosion by a cathodic protection system consisting
of sacrificial anodes for the Shore Crossing and Offshore Sections and an Impressed Current Cathodic
Protection (ICCP) system for the Landfall Section.

The dimensional data of the 32-inch pipes to be used for the Project are summarised in Table 1.6
below. Pipes to be used in the Offshore, Shore Crossing and Landfall Sections will have the same
dimensions (32 inches), except those used at the RT. Pipes to be used at the Receiving Terminal will
have diameters of 4 inches, 6 inches, 24 inches, 32 inches.

Table 1.6: Pipeline Dimensional Data of 32-inch Pipes

Parameter 32-inch Pipe
Pipe nominal outside diameter 812.8 mm
Pipe nominal inside diameter 734.8 mm
Wall thickness 39 mm
Internal or external corrosion allowance 0 mm

Wall thickness fabrication tolerance +1 mm
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1.11.1.2 General Characteristics of the Receiving Terminal

The RT including landfall facilities incorporating emergency shutdown valve stations (ESDs) and
Pipeline inspection gauge (PIG) traps will be established on an area of approximately 17,5 ha and will
primarily consist of the following components:

e Gas metering and monitoring;

e @Gas purification;

e @Gas heating;

e Temperature and pressure control;

e QOverpressure protection;

e Metrology equipment;

e Two Pipeline Inspection Gauge (PIG) trappers (one per pipeline);

e Numerous emergency shutdown valves (ESDV) (exact number to be provided later);
e Numerous block valves (exact number to be specified during FEED);

e Other valve systems incorporated in the Receiving Terminal include: Motor-operated valves
(MQVs) and ball line valves, pressure control valves (PCVs) temperature control valves
(TCVs) and flow control valves (FCVs);

e Isolation joints;
e Prefabricated containers to install electrical and control devices;

e The construction of two single-storey buildings of 15 x 50 and 15 x 40 in size is foreseen (for
electrical and administrative purposes).

e Two vent stacks and connected pipe systems up to maximum 50 m in height;
e Four diesel generators (to be used only when operating the first pipeline);

e Two buried power cables;

e Rainwater drainage system; and

e Fire water storage tanks, the size of which will be determined via consultation with the
relevant authorities.

Above ground and underground piping systems and equipment will be installed in the Receiving
Terminal. The basic components of the Receiving Terminal include equipment used for monitoring the
operating process (gas temperature and pressure, etc.), gas metering and monitoring, gas purification,
gas heating and overpressure protection, electric heating system, ventilation system for
depressurizing pipelines; and buildings where the electrical equipment and control devices used for
the monitoring of the operational conditions in the offices, sanitary facilities and the pipelines.

Two pipeline, each containing their own integrated equipment (sequence of actions), will join the
Receiving Terminal. The equipment will be resized to allow the system to function at the highest
design capacity. Backups for each of the pipeline equipment will be readily available, enabling the
pipeline 1 and 2 to function independently from each other and to activate without delay. In case of
an unexpected event such as equipment in one of the pipelines becoming inoperable, necessary
conditions for steering the gas flow between pipelines will be ensured. Depending on the needs of
the moment, some of the gas flow may be steered towards the other pipeline equipment to ensure
continuous production. Backup equipment of this line may need to be made online to ensure the
necessary gas processing capacity.
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1.11.1.3 Design Pressure

The Project has a design pressure of 300 bar although the expected maximum operating pressure is
anticipated to be approximately 284 bar. The operating pressure of the Pipeline will vary across its
length, particularly in relation to friction inside the pipelines and ambient temperature conditions
surrounding the pipelines. If the system is operating at maximum flow rate by the time the gas arrives
at the Landfall Section in Turkey, the arrival operating pressure at the Receiving Terminal will have
fallen to between 65 bars and 99 bars.

The operating temperature of the gas on arrival on the coast of Turkey will normally be approximately
-5 °C. However, during extreme winter conditions, there is potential for the gas temperature to fall to
-8 °C and as such, the pipelines have been designed to a minimum temperature of -10 °C.

The design and operating data concerning the pipeline is summarized in Table 1.7.

Table 1.7: Summary of System Pressures and Temperatures

Parameter Value
Design Pressure (In Russia) 300 bar at +180 m reference elevation
Maximum operating pressure (in Russia) 284,5 bar

At +100 m reference height 67 bar at +100 m

Minimum operating delivery pressure(in Turkey)
reference height 99 bar (at the Receiving

Maximum operating delivery pressure (in Turkey)

Terminal)
Design Pressure minimum / maximum
. main 32-inch pipeline -10°C/+55°C
e  RT 32-inch pipeline -30°C/+55°C
e Main RT piping -40°C/+55°C
e  bypass heaters / piping -40°C/+93°C
e venting piping -150°C/+55°C
e  ventstack -150°C/+55°C
Operating Temperature
50°C

e  maximum (compressor outlet in Russia)
-5 °C (normal) -8 °C (in extreme winter
conditions)*

+1°C

e minimum (landfall requirement in Turkey)

e minimum (at the exit of RT fence)

* incoming line into the RT
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Figure 1.9: Receiving Terminal Minimum Design Temperatures

1.11.2

Natural Gas Properties

The gas that will be carried by the pipeline will have been processed so that it is “dry” (will have a
water dew point of -22 °C @ 6.5 MPa and a hydrocarbon dew point of -22°C @ 2.7 MPa). A summary
of the probable composition of the gas is provided in Table 1.8. These gas properties are valid only as
design values, so the natural gas properties may be different from those shown in the table. However,
any variation will be very small, and will not lead to results that affect the dimensions and design of
the main system components.

Table 1.8: Gas Composition

Component Mole % Component Mole %
Methane 97.5389 n-pentane 0.0171
Nitrogen (N,) 0.9305 Hexane 0.0205
CO, 0.4101 Heptane 0.0033
Ethane 0.8800 Octane 0.0004
Propane 0.1399 Nonane 0.0001
i-butane 0.0150 Water 0.0014
n-butane 0.0249 Methanol 0.0005
i-pentane 0.0171 Hydrogen sulphide (H,S) 0.0003
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1.11.3

Principles of Pipeline Design

The Project will be undertaken in compliance with nationally and internationally recognized standards

for the design, materials, fabrication, installation, testing, commissioning, operation, maintenance

and decommissioning of offshore gas pipelines and the receiving terminal.

The Codes and Standards for the pipeline system are listed in order of priority; in case of contradiction,

the framework from a higher priority takes precedence:

Intergovernmental Agreement (IGA): The formal agreement of the Turkish and Russian
authorities on the TurkStream Gas Pipeline, and which codes and standards are applicable,
will form the first code framework to be adhered to. The IGA takes other codes and
standards to be applied as reference, as well;

National Laws and Regulations: If available, the design has to be checked against, and
aligned with, any applicable national requirements.

DNV-0S-F101 (2010): This is the primary pipeline design code that will be used for the 32-
inch Offshore Pipeline up to and including the pig trap inside the Receiving Terminal. This
code does not apply to downstream of the offshore pipeline pig trap;

European Standards (EN): EN 14161/1SO 13623 is the applicable pipeline system design
code developed by the European Committee for Standardization (CEN). This standard shall
be applied from the PIG trap station (excluding the PIG trap station) up to the connection
point of the Project with the “BOTAS section”. From this section of the pipeline onwards,
BOTAS shall be responsible from the rest.

Gazprom Corporate Standards (STO), Russian State Standards (GOST) and Russian
Regulation Document (RD): Certain aspects of FEED Design will be performed in accordance
with certain Gazprom Corporate Standards (STO) and Russian State Standards (GOST), but
with the following restrictions:

0 To the extent that the referenced STOs and GOSTs are not in contradiction with
codes or standards from (one of) the above frameworks.

O The existing purchased equipment (as part of the South Stream Offshore Pipeline
Natural Gas Pipeline Project) do not contradict with the relevant Gazprom
Institutional Standards, Russian State Standards and/or Russian Regulatory
Documents requirements.

International Design Codes: The European Standards shall be used as the overarching Code
Framework for the RT during the FEED Design. Since the EN (ISO) Standards are not design
handbooks or a code of practice, other design codes shall be used to provide guidance
where the national and/or EN codes provide insufficient detail. Examples of additional sets
of codes:

O APl (American Petroleum Institute) Standards;
IEC (International Electrotechnical Commission) Standards;
ISO (International Standards Organisation) Standards;

ASME (American Society of Mechanical Engineers); and

O O O O

AISC (American Institute of Steel Construction).
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1.11.3.1 Philosophy of Business and Operational Safety

It will be developed in accordance with the Occupational Health and Safety (OHS) and the Integrated
Environmental Management System; Good International Industrial Practices (GIIP) and in compliance
with the requirements of ISO 14001 (Environmental Management System) and OHSAS 18001
(Occupational Health and Safety Management System). Detailed information on the Integrated
Management System is presented in Chapter 12 (Environmental and Social Management System).

The pipeline system was designed in accordance with the OS F101 design code as approved by Det
Norske Veritas (DNV) which specifies that hydrotests are not required in waters deeper than 30
meters. The design of the pipeline, design factors and strict manufacturing tolerances will ensure that
the pipeline is quite robust and durable.

The philosophy of business is based on the principle of constant gas supply in pipelines (a certain
amount of gas shall be stored in pipelines without fail). During normal operations, the gas inventory
in each Pipeline is evaluated to range between 100 and 120 MMSCM with a pipeline throughput of
47.9 MMSCM per day. The principle of continuous gas storage in pipelines is based on the correct and
synchronized operation of the Russkaya Compressor Station (CS) in Russia and the Receiving Terminal
in Turkey. The Russkaya CS in Russia and the RT in Turkey will measure the flow, pressure and
temperature of the gas during normal operation.

The pipelines must operate within the pipeline inventory limits to maintain a safe and reliable system.
With constant gas inventory, the daily promised gas transport volume can be met with accurate flow
measurements and reliable valve controls. Accordingly, a safety management plan will be prepared in
order to reduce all risks to “as low as reasonably practicable” (ALARP).

Pressure, temperature, flow, and gas composition (including water and hydrocarbon dew point) will
be monitored from the Russkaya Compressor Station in Russia and the Receiving Terminal in Turkey.
These parameters will be traceable and accessible in real time via the local “Supervisory Control and
Data Acquisition” (SCADA) system in the Russkaya Compressor Station in Russia and the Receiving
Terminal in Turkey. The parameters mentioned above will also be monitored in real time by the SCADA
system through the Pipeline Performance System (online simulator) to calculate the amount of gas in
each of the two pipelines. The control of the gas flow during normal gas transportation transactions
will be carried out jointly by the Russkaya Compressor Station in the Russian Section and the Receiving
Terminal in Turkey.

The design of the Receiving Terminal has been developed based on the above mentioned
international codes and standards and on the detailed evaluations of the HSE (health, safety,
environment) risks that may arise from the process facilities. The evaluations were carried out using
structural methods (HAZOP, HAZID, etc.). All of these have resulted in the design of a Receiving
Terminal that includes systems for monitoring and reporting (alarm) critical process parameters, fire
and gas detection, passive protection measures, process isolation / process isolation for shutdown
and ventilation, ventilation and gas discharge factors. The aim of isolation is to ensure that the system
sections can be isolated independently when needed (e.g. in an emergency such as a pipeline leak),
and as required as well as to prevent gas inlet/outlet. The ventilation system also allows the pressure
in the pipeline and the Receiving Terminal to be lowered, thus allowing maintenance, for example,
when necessary. Low and high level alarms will be set up at the RT to ensure that gas inventory
requirements are within specified limits (eg, 100 and 120 MMSM at maximum efficiency). In the event
of anirregularity (or deviation) in the levels, this information will be transmitted to the Central Control
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Room (CCR) / Backup Control Room (BUCR) and the Russkaya Compressor Station in Russia so that
the operators can perform balancing operations (increase or decrease of gas inventory). As a result of
these operations, it may be necessary to make an operational decision regarding the interruption of
the gas flow from the Pipeline. Alarms will also be inserted to detect changes in gas pressures and
temperatures. Detailed information on alarm and safety systems can be found in Section 1.13.4.

After laying each pipeline, various activities known as “pre-commissioning activities” will be
conducted to ensure that the pipeline meets operational requirements. The primary purpose of these
activities is to ensure that the pipeline was laid without any important errors and that it is ready to be
filled with gas. Cleaning, measurement and drying procedures will be conducted along the pipeline
and therefore in the Turkish EEZ as well.

The TurkStream Gas Pipeline will be brought into service, by the introduction of gas from the Russian
gas network, only after all control and monitoring systems have been commissioned at both ends of
the pipelines in Russia and Turkey. Each pipeline will be commissioned separately. The commissioning
process is addressed in detail in Section 1.13.4.

1.11.3.2 Design Process of the RT

From the beginning of the design phase of the Receiving Terminal, best known codes of practice have
been applied to create a design proposal. While this process is not based on the development of
several different designs and the selection of the best alternative, it involves improving the design as
much as possible by obtaining more information to optimize the design.

In general, one of the factors influencing design decisions is the 'System Inlet and System Outlet'
requirements. The RT connects the TurkStream Gas Pipeline - Offshore Section at the system inlet, to
the Turkish natural gas network at the system exit. In order to allow the gas at the system exit to be
at the specified temperature and pressure, the following must be included in the design of the RT:

e @Gas heating systems; ve

e Pressure and temperature regulation (by means of valves and devices).

The minimum design temperature of -10 ° C of the offshore pipeline has been determined to provide
sufficient tolerance in the case of sea water and gas being at the lowest temperature at the same
time, taking into account the difficulties in pipeline manufacturing.

Also, some of the other factors that affect design decisions are listed below:

e Applicable Codes and Standards: Another subject to be considered in design will be the use
of codes and standards. While making design choices such as fire safety, emergency access
roads; industrial codes, standards and any other measures taken within the framework of
national legislation will form the basis of the design;

e Location-based optimization: As more review data and data regarding the location is
collected, the Design Optimization of the Receiving Terminal will continue. As a result of the
optimization work, a change in the design of the plants is not expected; and

e the placement within the boundaries of the Receiving Terminal may change. The facilities
may be displaced in a suitable location within the boundaries of the RT considering factors
such as site levelling, the entrance doors to the RT, the interior routes, etc.

1.11.3.3 Design of Specific Crossings
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1.11.3.3.1 Offshore and Shore Crossing Sections

In the offshore section, the pipeline will be laid directly on the seabed. This technique will minimize
seabed disturbance over most of the Offshore Section. However, although the route of the pipelines
will be designed to minimise seabed intervention requirements, some intervention may be required
in specific areas, either before or after pipe-laying. This is to limit or remove pipeline free span lengths
(for example in areas where the seabed is rough and uneven) and to protect the pipelines and cables
at cable crossing locations.

During the preparation of this EIA Report, it has been determined that there is no pipeline crossing in
the Project area belonging to third parties, but there will be transitions from already laid cable
systems. Project Owner will sign a crossing agreement with the owners of the cables intersecting with
the Project. As stated in the opinion letter of Turkish Petroleum Corporation (TPAO) Directorate of
Environmental Protection dated 04.07.2017 which is presented in (Annex-5.A), the three-dimensional
seismic data acquisition activity of TPAO (Tuna / Danube 3D) to be launched in November 2017 in an
area of 7.5000 km? in the Western Black Sea with an offshore license no 3921 is planned to last
approximately 6 months. The Tuna / Danube 3D area has not been finalized yet. In addition, the exact
location of an exploratory well (Riva-1) which is planned to be launched in 2019 in Western Black Sea
and which holds an offshore license no 3920 is not yet known however it is estimated that it will not
deviate greatly from the designated location. In order to avoid an overlap between the construction
stages of the Project and these future works, works in the scope of the Project shall be carried out
with the continuous coordination between the Project Owner and TPAO.

The pipeline will be positioned in accordance with the future agreements for third party zones and /
or cable crossings along with relevant permits (with directional changes, if necessary) and will be
constructed within the prescribed measures.

The type and extent of seabed intervention, which may be necessary, is described in the following
sections. While the locations of these measures are not yet known, there are various intervention
methods and within each method a wide range of alternatives exist, which may be applied depending
on particular circumstances such as water depth, burial depth or soil conditions. Detailed information
on special transitions in the Offshore and Shore Crossing sections are provided in Section 1.13.2.5.

1.11.3.3.2 Landfall Section

Existing third-party services will be positioned, marked, protected or directed in accordance with
contracts made by their owners and related permissions. All these services will be protected by
leaving the agreed distance between the pipeline and existing services through excavator felts or
geotextile material covering and blockade protection. Where necessary, gaps will be included to
support these services. For buried facilities, during pipe laying, the pipeline contractor will find these
services and will record the depth, type and dimensions through manual excavation. Alternatively, it
may be necessary to disconnect existing lines or change their routes, after reaching a mutual
agreement with the third party owners of these services (including underground communication
cables). The final decision will depend on the negotiations with the third party owners of the
structures (owners /operators of public services and infrastructure) and on detailed design work.
Construction activities will be coordinated with the third party owners / operators of the structures.
All requirements of crossing agreements or similar arrangements shall be respected. In case of a
discovery of aerial cables, appropriate markings, work practices and worker trainings shall be ensured.
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As explained above, the pipelines belonging to the Project intersect with the roads or pipelines fully
owned by iSKi. According to the opinion letter (Annex-5.A) of iSKi Department of Research-
Development and Planning dated 05.09.2017, the existing #4500 C, $2200, #1800 C main water
pipelines will be preserved and will not be harmed in any way during the prospective drilling activities.
In order to be able to operate in the said areas, a permit stating that there is no harm in undertaking
the said activities within these areas allocated to iSKi by the Regional Directorate of Forestry will be
obtained from the Regional Directorate of Forestry. Following the reception of permits, static
calculation report containing the analysis of the road projects to be used, water pipeline’s pipe wall
thickness in terms of the prospective additional traffic and filling loads as well as the forestry
allocation document will be submitted to iSKi for approval. Necessary applications will be made to
ensure that an observer from iSKi’s Department of European Water Pipeline and Distribution is
present on site throughout the construction phase.

Information on special crossings in the Landfall Section is provided in Section 1.13.2.7.

The planned pipeline route in the Landfall section of the Project will cross Sazlidere stream. The
crossing technique will be determined via detailed surveys. The necessary approvals for the crossing
will be obtained through negotiations with DSI and other relevant official institutions.

1.11.34 Heaters

In order to heat the gas, there will be 12 heating systems (6 for each pipeline, total of 102 MW thermal
capacity), each with a power of 8.5 MW, and the heaters will be powered by the gas obtained from
the system.

1.11.3.5 Monitoring Metrology Equipment

The E&I equipment required to monitor the operation of the Pipeline will be initially housed in
containers or in buildings located within the RT. The monitoring metrology equipment will
continuously measure the gas composition (including water and hydrocarbon dew point),
temperature, flow rate and pressure of the gas being transported.

1.11.3.6 Emergency Shutdown

Local emergency shutdown systems will be installed at the RT. Should there be an incident (unplanned
event) the ESD System will be activated and the pipelines will isolate themselves. The gas volume in
the pipelines will then be automatically isolated from the RT, by closing the landfall facilities inlet and
outlet ESD valves, thereby maintaining a constant gas inventory within the offshore pipeline.

The underlying principle is to stop the supply of gas to a fire (should there be one), and at the same
time maintain a constant gas inventory within the pipeline. Detailed information on emergency
shutdown has been provided in Section 1.13.4.4.

1.11.3.7 Block Valves

Each pipeline within the RT will be equipped with numerous block valves. The block valves enable
segments of pipes or various pieces of equipment to be isolated for maintenance work.

1.11.3.8 Pipeline Inspection Gauge (PIG) Trap Facilities

Bidirectional permanent PIG traps, one on the Russian landfall facility and one on the Receiving
Terminal, will be constructed for each 32-inch pipeline. PIG traps are used for inserting smart PIGs
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into a pipeline then launching, receiving, and finally removing them without gas flow interruption.
The PIG traps will be used to send and receive PIGs during pre-commissioning tests, whereas during
the Operational Phase they will be used to receive PIGs only. PIGs are used for activities such as
checking for defects (gauging), cleaning, drying and inspection of the inside of the pipeline.

There will be no need to utilise PIG under normal operating conditions due to the gas compound to
be transported in the pipelines. However, internal examination of pipelines will be carried out
periodically using PIG. Hence, the system will be designed so as to be capable of sending and receiving
PIG from one PIG trap to another.

1.11.3.9 Vent System

The venting system is designed for venting the current gas in the RT (and PIG trap area) during
pipework, to the atmosphere (to depressurise) via two separate vent systems in cases of planned
shutdown of the pipelines. The vent pipes shall be installed on 2 vent stacks with a maximum height
of 50 m. The height of the vent stacks could be reduced during the FEED.

Flow of gas to the vent stack is controlled via the measuring vent at the outlet of blow down valves
(BDV). The BDV and the measuring vent are connected to the local vent pipe.

During normal operations, the vent stack will not emit any gas. Venting will normally take place during
planned maintenance or shutdown activities that may require gas within certain areas of the
Receiving Terminal to be released to atmosphere as well as during emergencies. In the event of an
emergency such as a fire or gas leakage, first intervention to the vent system after the alarm has been
activated will be manual. After a certain period of time, pressure decreasing will automatically start
unless the operator starts or cancels the venting operation.

The vent stack will be fitted with appropriately designed silencers to reduce the noise associated with
the venting process. There will be no flaring from the vent stack.

1.11.3.10 Telecommunication System

A Telecommunication System will be installed at the RT. The Telecommunication System will be
designed to require minimum operator activity while operating under normal conditions. Use of a
service with high bandwidth with high availability is planned. Accordingly, for the Telecommunication
System, broadband terrestrial connection will be used as the primary transmission technique. A
backup terrestrial connection or satellite connection will be used as the backup transmission
technique.

Except for PIG operations requiring in situ personnel, operation and control including commissioning
and closing of pipelines will be ensured remotely from a control room and Central Control Room (CCR)
and Backup Control Room (BUCR) located in the Receiving Terminal. These two control rooms will be
located in the Netherlands and will operate 24 hours and seven days a week like the control room at
the Receiving Terminal.

Central Control Room (CCR) and Backup Control Room (BUCR) will be interconnected and connected
to the Russian Landfall Facilities and the Receiving Terminal in Turkey via a secure Wide Area Network
(WAN) system. WAN structure is a system established to enable data communication between the
personnel and systems present at the Receiving Terminal and the personnel and systems on other
locations (Central Control Room (CCR), Backup Control Room (BUCR), BOTAS —the operator company
of the pipeline section on Turkey side, Remote Security and Landfall Facilities in Russia).
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Connection of the Receiving Terminal of BOTAS line and/to the Receiving Terminal of the Remote
Security Contractor will be confirmed mutually. Technical requirements for the information security
system of the Receiving Terminal will also be met for these two connections. These two connections
will be linked to the Receiving Terminal Local Area Network (LAN) via a firewall. If necessary, to
connect the BOTAS line and the Remote Security Contractor to the Receiving Terminal, alternative
types of connection that are approved in detailed design phase may be used.

In the event of failure of these two WAN connections, an alternative connection will be established
with a Very Small Aperture Terminal (VSAT) System. This system secures the connection between the
Central Control Room (CCR), Backup Control Room (BUCR) and the Russian landfall facilities.

1.11.3.11 Auxiliary Facilities
1.11.3.11.1 Fire and Gas Detection System

The purpose of the Fire and Gas (F&G) detection system is to protect and alert personnel and area
from the consequences of a fire and/or gas release. The F&G detection system is a safeguarding
system which acts completely autonomously from other safety systems. A large number of
strategically located detectors will be found in the Fire and Gas Detection System of the RT.

When a failure occurs in a Security Guard System (SGS) transmitter or at the restarting, the transmitter
is deactivated or bypassed. Special operating procedures will have to be implemented throughout the
replacement of the transmitter and tests because of the decreased of the pipeline protection.
Temporary deactivation of the transmitter is allowed only upon the application of strict operating
procedures during restarting or commissioning. Deactivation can only be done for a very short period
of time and is not considered part of the operation. Operating procedures to be followed during the
deactivation will be included in the Operating Guideline to be developed at the detailed design phase.

In an emergency case, the RT will be isolated from the offshore pipeline. In this scenario, gas in the
isolated section of the RT can be vented if this is required to prevent escalation of the emergency. In
case of a gas fuelled fire at the RT, rapid isolation of the leak will be undertaken as quickly as possible.
This will reduce the amount of any gas leak and will limit the duration and intensity of possible fires.
The rapid initiation of the isolation provisions will occur following detection of a gas leak or fire by the
installed alarm systems.

In the unlikely event that the gas cloud from the vent stack ignites during the ventilation, the vent
stack will be designed in accordance with this scenario so that no dangerous situations arise. In the
event of a fire at the RT, the required measures in accordance with the Emergency Response Plan will
be implemented.

1.11.3.11.2 Drainage

To prevent possible surface water contamination, sediment and erosion control methods will be
applied to manage the surface flow and to limit land loss from the field, including appropriate
drainage systems on construction sites. Drainage systems will be able to separate the sediments from
the drained water and will also contain oil separators. The RT will have an appropriate surface water
drainage system. The design of the drainage system will be finalised during the detailed design phase
by the Project engineers and will conform to applicable relevant legislation.

1.11.4 Proposed Pipeline Route
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The proposed route for the project was selected after the alternative route evaluation process
described in Chapter 4 (Grounds for the Route Selection and Assessment of Alternatives. Detailed
information on the planned route of the pipeline is also provided in Section 1.9.

Unless seabed bathymetry or environmental risks will dictate otherwise, the pipelines will in general
be laid parallel to one another in a corridor (the width of which will be agreed with relevant Turkish
authorities) in as straight a line as possible following the pipeline route identified during the front end
engineering and design stage to minimize the total length of the pipeline.

The design and routing of the Offshore Section of the pipeline have been carried out in accordance
with the various studies mentioned in Section 1.13.1 and detailed in other sections of the EIA.
However, a number of detailed surveys will be required before, during and after installation of the
pipelines to ensure they avoid any obstacles, are laid along the correct route and are laid without
defect. The results of these survey will dictate the final route configuration.

1.11.5 Coastal Marshalling Yards

The Project will require the procurement of materials, equipment and labour from locations in Turkey
and from abroad. Established road and sea transportation routes will be utilised during the Project.

The Marshalling Yard would be used to receive line pipe from the supply mills, store that pipe, and
finally facilitate the load of the pipe to the pipe supply vessels that would deliver it to the pipe-lay
vessel. Activities that are likely to be undertaken at the ports of Turkey in support of onshore
construction include:

e Temporary storage of pipes to be used in the Project;
e Delivery of pipes to the pipe-lay vessel via pipe supply vessels;
e Load out of pipes to the Landfall Section construction area via road transport;

e Receipt, temporary storage and load out of equipment and supplies to the landfall section
construction spread;

e Receipt and storage of wastes from vessels generated during construction of the Nearshore
and Offshore Section construction spreads prior to onward transport to suitably licensed
waste handling facilities;

e Base for the supply vessels necessary to deliver construction materials;

Wastes from the vessels to be used in the scope of the Project will be managed in the framework of
the provisions of the Regulation on Reception of Wastes from Ships and Waste Control enacted upon
publication on the Official Journal dated 26.12.2004 and numbered 25682.

The existing ports in Turkey will be used during construction and commissioning phases of the Project.
Samsun and Trabzon Ports