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6.0 ENVIRONMENTAL AND SOCIAL BASELINE

6.2 Onshore Physical and Biological Baseline
6.2.1 Physical
6.2.1.1 Meteorology and climatology

Meteorological characteristics of the Aol is critical in evaluating the air quality and
Definition dispersion of pollutants in the air and structural safety of Project components and the
Project environment.

RSA:Area covering the Zongul dak, Amasr a,

Rationale: Provincial level meteorological data is used to evaluate the trends and
behavior of components such as wind direction, temperature, precipitation, etc. that
will directly impact the behavior of air emissions and transport of pollutants.

Study area

Aol: 5,000 m buffer zone

Rationale: The nearby receptors (i.e., communities), around the Project area,
potentially exposed to pollutant emissions.

Primary sources:

A Data from Zonguldak, Amasra, Bartén
Data sources

Secondary sources:

A Secondary data from scientific papers, grey literature and databases.

This section presents the baseline conditions for local and regional meteorology and climatology providing the
basis for later dispersion modelling. Parameters within this section will provide critical information on assessing
air quality baselines and to identify dispersion pathways and ranges of pollutants in the air and also provide
input for the structural design.

Meteorological data were obtained from Meteorology Stations located around the Project Area. The data were

recorded in Amasra Station between 1970-2 0 2 1 , Bart én St a-202lband Zorguldale Station 1 9 6 1

between 1939-2021 and obtained from the Turkish State Meteorology General Directorate to establish the basic
conditions for meteorology and climatology. The locations of meteorology stations are shown in Figure 6-1.
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Figure 6-1: Locations of Meteorological Stations around the Project Area

Zonguldak Province is located in the Western Black Sea Region, which has a coast to the Black Sea from the
west and north, between 41°-42° latitude North and 31°-32° longitude East. There is no dry season in
Zonguldak, which is rainy and warm in all seasons. The most precipitation occurs in autumn and winter seasons.
There is no significant temperature difference between seasons and day and night in the province. As you go
inland from the sea, the climate gets a little harsher.

The district of Filyos, where the project is located, shows Black Sea climate conditions like Zonguldak Province.
Itis rainy in all seasons.

Specific weather parameters and meteorological data, obtained from above-mentioned Meteorology Stations,
are used in this report to explain the meteorology and climatology of both the regional area (RSA) and the
Project Area, including the Aol. These parameters include temperature, precipitation, evaporation, wind,
pressure, relative humidity, and others.

A summary of the values for each parameter is reported below and arranged by Meteorological Station, further
details are available in Appendix E.

Title: Chapter 6.2. Onshore Physical and Biological Baseline
DoclD: SC26-OTC-PRJ-EN-REP-000033 Classification: Internal
Rev. : 00 Page: 10 of 153




SAKARYA GAS FIELD DEVELOPME}

b PROJEGTESIA oTC =

ANONIM ORTAKLIGI Chapter 6.2. Onshore Physical and Biological Baseline

Temperature
Amasra Meteorological Station

Monthly average, absolute minimum and absolute maximum temperatures recorded in Amasra Meteorological
Station between the years 1970 and 2021 are presented in Table 1 of Appendix E and the distribution graph is
presented in Figure 1 of Appendix E. According to these values, the average temperature varies between 6.4
°C (January) and 22.5 °C (August) and the annual average temperature is 13.9 °C. The minimum temperature
was recorded in February of 1985 as -8.4°C, and the maximum temperature were recorded in July of 2000 as
38.4°C. The temperature increases from February to July and decreases from July to January. The coldest
months are December, January and February while the hottest are June, July and August.

Bartén Meteorological Station

Monthly average, abs ol ut e mi ni mum and absolute maxi mum temperat:
Station between the years 1961 and 2021 are presented in Table 2 of Appendix E and the distribution graph is

presented in Figure 2 of Appendix E. According to these values, the average temperature varies between 4.0

°C (January) and 22.0 °C (July) and the annual average temperature is 12.8 °C. The minimum temperature was

recorded in February of 1985 as -18.6°C, and the maximum temperature were recorded in July of 2000 as

42.8°C. The temperature increases from January to July and decreases from July to December. The coldest

months are December, January and February while the hottest are June, July and August.

Zonguldak Meteorological Station

Monthly average, absolute minimumand absol ute maxi mum temperatures r ec
Station between the years 1939 and 2021 are presented in Table 3 of Appendix E and the distribution graph is

presented in Figure 3 of Appendix E. According to these values, the average temperature varies between 6.2

°C (January) and 22.0 °C (August) and the annual average temperature is 13.7 °C. The minimum temperature

was recorded in February of 1950 as -8.0°C, and the maximum temperature were recorded in June of 1942 as

40.5°C. The temperature increases from January to August and decreases from September to December. The

coldest months are December, January and February while the hottest are June, July and August.

Figure 6-2 presents the absolute temperatures (maximum, average, and minimum) across the three
meteorological stations.
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Figure 6-2: Absolute maximum, average and minimum temperatures at the three Meteorological
Stations.

Precipitation and Evaporation
Amasra Meteorological Station

Distribution, quantity and type of precipitation are significant factors since they affect wet deposition of air
pollutants. Average total and monthly maximum precipitation recorded in Amasra Meteorological Station
between the years 1970 and 2021 are presented in the tables and figures of Appendix E. As indicated in Table
4 in Appendix E, the average annual precipitation in the area is recorded as 1009.6 mm. The maximum average
monthly precipitation measured is in December (124.7 mm), and the minimum average monthly amount of
precipitation measured is in May (46.7 mm). The maximum amount of precipitation observed is observed in 27
August 1970 (95,6 mm).

No data were found on evaporation values for Amasra Meteorology Station.

Bartén Meteorological Station

Average tot al and monthly maxi mum precipitation and

between the years 1961 and 2021 are presented in the tables and figures of Appendix E. As indicated in Table
5, Appendix E, the average annual precipitation in the area is recorded as 1049.1 mm. The maximum average
monthly amount of precipitation is observed in December (132.9 mm) while the minimum average monthly
amount of precipitation measured in May (54.9 mm). The maximum amount of precipitation observed is
observed is in 27 August 1970 (161.1 mm).
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When the evaporation values for Bartén Meteorology St at
recorded as 787.9 mm (Table 6 of Appendix E). The maximum amount of evaporation is observed in May (9.6
mm).

Zonguldak Meteorological Station

Average tot al and daily maximum precipitation and eva
between the years 1939 and 2021 are presented in the tables and figures in Appendix E. As indicated in Table

7 of Appendix E, the average annual precipitation in the area is recorded as 1222.7 mm. The maximum average

monthly precipitation is observed in December (154.6 mm) while the minimum average in May (54.9 mm). The

maximum amount of precipitation is observed in 1 August 1955 (431.5 mm).

When the evaporation values for Zonguldak Meteorology Station are examined, the average annual evaporation
is recorded as 864.6 mm (Table 8 of Appendix E). The maximum amount of evaporation is observed in July
(13.8 mm).

Average and monthly maximum precipitations and evaporation values are reported in Figure 6-3 and Figure
6-4.
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Figure 6-3: Average and Monthly Maximum Precipitation Recorded at all Meteorological Stations
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Figure 6-4: Average and Monthly Maximum Evaporation Recorded at Bartin and Zonguldak
Meteorological Stations

Wind Distribution
Amasra Meteorological Station

Winds recorded in Amasra Meteorological Station between the years 1970 and 2021 are presented in Table 9
of Appendix E, according to directions. The prevailing wind direction is SSE followed by ENE, and S. Wind rose
diagrams for annual and seasonal distributions are presented in Figure 9, Appendix E.

Bartén Meteorological Station

Winds recorded in Bartén Meteorological Station betwee
of Appendix E, according to directions. The prevailing wind direction is N followed by NE, and NNE. Wind rose
diagrams for annual and seasonal distributions are presented in Figure 10, Appendix E.

Zonguldak Meteorological Station

Winds recorded in Zonguldak Meteorological Station between the years 1939 and 2021 are presented in Table
11 of Appendix E, according to directions. The prevailing wind direction is SE followed by ESE, and NW. Wind
rose diagrams for annual and seasonal distributions are presented in Figure 11, Appendix E.

The annual total number of winds and directions are summarized in Table 6-1 and graphically represented in
Figure 6-5.
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Table 6-1: Total Number of Annual Wind Blowing of all Meteorological Stations According to
Directions

N NNE | NE

Amasra 9823 | 13122 | 28594 |51191 |25234 |25923 |25511 |58901 |38184 |22014 [15084 |[28231 (25340 (17600 |11978 |9937

Bart e&n |53209 |33448 |38503 |28630 |25401 |18173 |15580 |13996 |18748 |21632 |26533 |23014 (30192 |26429 |32919 |23624

Zonguldak |46448 |31553 |19247 |12906 |19342 |74675 |119943 [53973 |40823 [23524 |17182 |27532 |34578 |40418 |67558 |49970

Wind Distribution

N
NNW 120000 NNE
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NW NE
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Figure 6-5: Wind Rose Diagrams for all Meteorological Stations (According to Annual Total Number of
Wind Blowing

Relative Humidity

Amasra Meteorological Station

Average, average maximum and average minimum relative humidity values recorded at Amasra Meteorological
Station between 1970 and 2021 are presented in Table 12 of Appendix E. According to the available information,
annual average relative humidity is 72.6%. The annual average minimum relative humidity was observed to be
31.5% and average maximum 96.6%. The monthly distribution of average relative humidity is shown in Figure
12 of Appendix E.
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Bartén Meteorological Station

Average, average maximum and averagemi ni mum r el ative humidity values r ec
Station between 1961 and 2021 are presented in Table 13 of Appendix E. According to the available information,

annual average relative humidity is 79.2%. The annual average minimum relative humidity was observed to be

28.6% and average maximum 98.2%. The monthly distribution of average relative humidity is shown in Figure

13, Appendix E.

Zonguldak Meteorological Station

Average, average maximum and average minimum relative humidity values recorded at Zonguldak
Meteorological Station between 1939 and 2021 are presented in Table 14 of Appendix E. According to the
available information, annual average relative humidity is 72.2%. The annual average minimum relative humidity
was observed to be 32.2% and average maximum 96.3%. The monthly distribution of average relative humidity
is shown in Figure 14, Appendix E.

Annual Average values for Relative Humidity across all meteorological stations are presented in Figure 6-6.
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Figure 6-6: All Meteorological Stations, Annual Average Relative Humidity

Local Pressure

Amasra Meteorological Station

Monthly average, absolute maximum and absolute minimum pressure recorded in Amasra Meteorological
Station between the years 1970 and 2021 are presented in Table 15 of Appendix E, and the distribution graph
is presented in Figure 15 of Appendix E. Annual average pressure recorded at Amasra Meteorological Station
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is 1007.5 hPa. The absolute maximum pressure was observed in January (1032.1 hPa), and the absolute
minimum pressure was observed in April (978.2 hPa).

Bartén Meteorological Station

Mont hly average, absolute maxi mum and absol ute tatibni mum
between the years 1961 and 2021 are presented in Table 16 of Appendix E and the distribution graph is
presented in Figure 16 of Appendix E. Annual average pressure recorded at

1012.9 hPa. The absolute maximum pressure was observed in February (1047.7 hPa), and the absolute
minimum pressure was observed in November (982.4 hPa).

Zonguldak Meteorological Station

Monthly average, absolute maximum and absolute minimum pressure recorded in Zonguldak Meteorological
Station between the years 1939 and 2021 are presented in Table 17 of Appendix E and the distribution graph
is presented in Figure 17 of Appendix E. Annual average pressure recorded at Zonguldak Meteorological Station
is 1000.2 hPa. The absolute maximum pressure was observed in February (1034.1 hPa), and the absolute
minimum pressure was observed in March (966.7 hPa).

The annual pressure values across all meteorological stations are graphically represented in Figure 6-7.
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Figure 6-7: All Meteorological Station Annual Pressure Distribution

Other parameters

General annual statistics for weather parameters such as snow, fog, hail, frost, thunderstorms across all
meteorological stations are presented in Table 6-2.
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Table 6-2: Annual Average Values for Various Meteorological Parameters Across All Meteorological
Stations

Avg. Avg. Avg. Avg.

Number Number Number Number of 'gfv.?.htlr?cr&?er

of Snow of Foggy of Hail Frosty Stormy Davs

Days Days Days IDEVES y bay
Amasra 13.17 19.65 9.01 1.29 2.85 1.33 7.2
Bartin 12.76 17.75 35.76 1.97 18.39 5.87 9.3
Zonguldak 3.15 12.61 12.81 4.3 3.15 7.16 105

Detailed statistics for weather parameters such as snow, fog, hail, frost, thunderstorms for each meteorological
station can be found in the tables from 26 to 29 and the figures 26 to 29 of Appendix E.

6.2.1.2 Air Quality

Ambient air quality is a broader term used to describe the level of air pollution in
outdoor environments. WHO defines ambient air pollution as potentially harmful
pollutants emitted by industries, households, vehicles, etc. Construction and
decommissioning activities may generate emission of fugitive dust caused by a
combination of on-site excavation and movement of earth materials, contact of
construction machinery with bare soil, and exposure of bare soil and soil piles to wind.
Exhaust gas emissions such as nitrogen oxides, carbon monoxide, hydrocarbon,
particulate matter and sulphur dioxide will occur due to the diesel engines that will be
used for electricity generation, construction equipment and vessels that will be
operated during the onshore land preparation / construction activities and offshore
activities. The main sources of air emissions resulting from operations include:
combustion emissions from power and heat generation (gas engines and boilers),
ground flaring and fugitive emissions (gas/fuel oil leaks). Principal pollutants from
these sources include nitrogen oxides, sulphur oxides, carbon monoxide, and
particulates. Additional pollutants include: hydrogen sulphide; volatile organic
compounds, methane and ethane.

Definition

RSA: Zonguldak Province

Rationale: Provincial level air quality data from the national air quality monitoring
stations is available for determination of air quality baseline.

Study area

Aol: 5,000 m buffer zone

Rationale: The nearby receptors (i.e. communities), around the Project area,
potentially exposed to pollutant emissions.

Primary sources:

Data sources A Field works and baseline air quality measurements conducted in 2022 in the

scope of ESIA studies.
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Secondary sources:

A Data from Filyos Port/Industrial Zone Connections Project ESIA Report
A Data from Air Quality Monitoring Stations in Zonguldak Province
A

Secondary data from scientific papers, grey literature and databases.

Methodological Approach

Air Quality Monitoring Stations

Information about the air quality in the RSA is provided from the National Air Quality Monitoring Stations in
Zonguldak Province. The air quality data at these stations are published in the website! of the Continuous
Monitoring Center (CMC) of Ministry of Environment, Urbanization and Climate Change (MoEUCC) and 2021
data is summarised for (SO2), nitrogen oxides (NOXx), nitrogen dioxide (NO2), hydrogen sulphide (H2S), ozone
(O3), PM1o and PM25 parameters.

According to the CMC website, there are 8 air quality monitoring stations in Zonguldak Province. Locations of
the stations are presented in Figure 6-8. Name and locations of the stations are presented in this figure and

listed below.
1. Karadeniz Erejli Station
2. Kozlu Station
3. Zonguldak Station
4. Kilimli Station
5. ¢tatal ajzé Cumayané Station
6. ¢atal ajzée Kuzyaka Station
7. Muslu Tepekdy Station
8. Caycuma Station

1 https://sim.csb.gov.tr/
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Figure 6-8: Air Quality Monitoring Stations in Zonguldak Province

The nearest air quality monitoring station to the Project area is Muslu Tepekdy Station and the distance between
the station and the Project area is approximately 10 km.

Filyos Port/Industrial Zone Connections Project ESIA Studies

Within the scope of the ESIA study of AFil yos aRbentt / | nd.
air quality measurements were conducted in the Aol in 2020 in order to determine the baseline air quality.

According to the ESIA Report, the measurement points were chosen adjacent to the emission sources based

on nearest settlements and topographic conditions of the Project. The measured parameters include PM2s and

PMio. Particulate matter parameters were measured for 7 days. Locations and coordinates of 5 sampling points

(H1 - H5) are given in Table 6-3. Air quality measurement locations are presented in Figure 6-9.

Table 6-3: Locations and Coordinates of the Air Quality Monitoring Points (Filyos Port/Industrial Zone
Connections Project ESIA Report)

Coordinates

Monitoring Location (UTM/WGS) (36T)

Point

H-1 Gokceeler Village 421818 4601044

H-2 Sefercik Village 420491 4602090

H-3 Sazkdy Village 422449 4603361
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Coordinates

Mo_mtormg Location (UTM/WGS) (36T)

Point

H-4 Sazkdoy Village 422445 4603400
H-5 Derecikdren Village 422560 4600522
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Figure 6-9: Baseline Air Quality Measurement Locations (Filyos Port/Industrial Zone Connections
Project ESIA Report, 2020)

Baseline Air Quality Measurements Conducted within the Scope of this ESIA

An air quality monitoring study including 4 separate monitoring campaignwas conducted by
January 17t, 2022 and April 20t, 2022 within the scope of this ESIA Report.

Dates of the above-mentioned monitoring campaigns are listed below.
A #1: January 17t 2022 - January 19, 2022

A #2: February 15, 2022 - February 191, 2022
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A #3: March 16%, 2022 - March 22t, 2022
A #4: April 120, 2022 - April 201, 2022

During the air quality monitoring study in the Aol, ambient SOz, NO2, H2S, Oz and settled dust concentrations
including heavy metals were monitored for 3 months and volatile organic compounds (VOC) concentration was
monitoring for 2 months by passive sampling method at 12 sensitive receptors (residential areas) around the
Project area.

In addition, PM1o, PM2s and CO parameters were monitored for 24 hours during two campaigns by active
sampling method at the same 12 locations (HK-1 i HK-12), except HK-2 and HK-12 points for PM and HK-2
and HK-10 points for CO where one monitoring study was not conducted due to the construction works around
the station.

The air quality monitoring parameters and the campaigns when the monitoring was conducted are summarized
in Table 6-4. Coordinates of monitoring points are provided in Table 6-5 and air quality measurement locations
are presented in Figure 6-10.

Table 6-4: Air Quality Monitoring Parameters and Monitoring Campaigns (ESIA, 2022)

Monitoring Campaigns

Monitoring Point

SO, NO,, | H,S | O3 @ Settled Dustand VOC PM10 PM2.5
Heavy Metals

HK-1 1,2,3 1,2 3,4 3,4
HK-2 1,2,3 1,2 4 4
HK-3 1,2,3 1,2 2,4 2,4
HK-4 1,2,3 1,2 2,4 2,4
HK-5 1,2,3 1,2 1,4 1,4
HK-6 1,2,3 1,2 1,4 1,4
HK-7 1,2,3 1,2 2,4 2,4
HK-8 1,2,3 1,2 2,4 2,4
HK-9 1,2,3 1,2 2,4 2,4
HK-10 1,2,3 1,2 1,4 4
HK-11 1,2,3 1,2 2,4 2,4
HK-12 1,2,3 1,2 4 3,4
Title: Chapter 6.2. Onshore Physical and Biological Baseline
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Notes:

1: Exact dates when the monitoring studies are conducted are provided in results tables (Table 6-8, Table 6-9, Table 6-10
and Table 6-11)

2: The monitoring studies in monitoring campaign #3 and #4 were conducted when the onshore construction activities were
ongoing

Table 6-5: Locations and Coordinates of the Air Quality Monitoring Points (ESIA, 2022)

Coordinates

II\D/Igirr:ittoring Location (UTM/WGS) (36T)

HK-1 AkKkaj] éi hsaniye 424155 4600940
HK-2 Yekilyayl a Vi 425744 4601871
HK-3 Gokgeler Village 421717 4601068
HK-4 Sefercik Village 419996 4602522
HK-5 Sazkoy Village 423029 4602850
HK-6 Sazkoy Village 422449 4603370
HK-7 Derecikdren Village 423394 4600118
HK-8 Filyos Municipality 419395 4601886
HK-9 Gokeeler Village 421883 4600727
HK-10 Akaj] éi hsaniye 423367 4601334
HK-11 Filyos Municipality 419615 4599735
HK-12 Derecikdren Village 423072 4599243
Title: Chapter 6.2. Onshore Physical and Biological Baseline
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Figure 6-10: Baseline Air Quality Measur ement Locations (¢énar, 2022)

Air sampling methodologies are provided from the laboratory ( ¢ & n a r ,and 2uwngh&riyed below.

A Passive diffusion tubes are installed for SOz, NO2, Hz2S, O3 monitoring studies at height of approximately
1.5 - 4 meters at the measuring points (Figure 6-11). During the measurement period, the tubes are
exposed to the ambient air. After the monitoring period (720 hours), the tubes are collected and sent to the
laboratory for analysis. The sample is analysed within 2 weeks by ion chromatography (SO2), UV
spectrophotometry (H2S, NO2, O3) and gas chromatography-tandem mass spectrometry (VOC) methods.
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Figure 6-11: Sample Photos from the Passive Diffusion Monitoring Studies

A Settled dust monitoring study is c¢conduc tthe theasurcmentr di ng
of air pollution methods for the installation and the
on collection of particles settled due to the factors such as gravity, precipitation in a directional dust gauge,
collection of the gauge after the sampling period (720 hours) and calculation of the dust concentration
(Figure 6-12).

Figure 6-12: Settled Dust Gauge

A PMwp and PMcs moni toring studies are conducted according
gravimetric measurement method for the determination of the PMio or PM2s mass concentration of
suspendedpart i cul ate mattero. In this method, air vacuumed
and collected on the filter for 24 hours (Figure 6-13). After the sampling period, the filter is transported to

the laboratory and gravimetric analysis is conducted. By calculating the amount of dust on the filter, PM1o

and PMas concentrations in the ambient air are achieved.
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Figure 6-13: PM Monitoring Device

A CO monitoring study is conducted according to the
measurement of the concentration of carbon monoxide by nondispersive infrared spectrosco py 0 . I n th
method, CO concentration in the ambient air is measured by infrared spectroscopy without wavelength
separation (NDIR). The air vacuumed by a pump from the ambient air passes through a filter and then
through an analyser (Figure 6-14). This method detects the mass concentration of CO in ambient air
between 0 mg/m? and 100 mg/m3.

Figure 6-14: CO Monitoring Device

Regional Context (RSA)

2021 air quality monitoring data collected from each monitoring station in Zonguldak Province is provided in
Table 6-6. According to the table, annual PM1o and PM:s averages are above the Project Standards at all
monitoring stations and average NOx concentration exceeds the standard at 3 stations.

According to the literature searches, air pollution is an important problem in Zonguldak Province. According to
the study of Greenpeace ( AJ a - ay a kthe masoidpbrtant sources of air pollution in Zonguldak are coal-
fired power plants. Air emissions of thermal power plants in Zonguldak generates the pollutants, including
particulate matter and NOx, exceeding the limit values for most of theyear. Lok man Hakan T éTecerr 6 s st
Title: Chapter 6.2. Onshore Physical and Biological Baseline
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2007) f rom Bal ékesir University states that economy of Z
industries, which creates industrial air pollution problem. Air quality of Zonguldak Province is poor due to the
cityés nearby coal mi nes and the main source of air po
report of Right to Clean Air Platform (Karababa et. al., 2021), air quality of the cities including Zonguldak

improved because some of the thermal power plants in the province were closed temporarily and traffic was

reduced due to Covid-19 pandemics. However, the pollutant concentrations including PM10 and SO: started to

increase because of reopening of these power plants according to the study.
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Table 6-6: 2021 Air Quality Monitoring Data Collected from the Air Quality Monitoring Stations in Zonguldak Province

Parameters
Air Quality Distance to the SO O NO. O3 PMyo PM2s
Monitoring Station Project Area (~km)
Annual Av. Project Annual Av. Project Annual Av. Project Annual Av. of Max. . Project Conc Project Conc Project
Conc. Standard Conc. Standard Conc. Standard Daily 8 Hours Conc. Numge_rl ofDM;ssmg . Nurg_ber gf Standard ' Standard ' Standard
aily Data xceeding Days Im3 Im3
(ug/m®) (ug/m?) (ug/m?) (ug/m?) (ug/m?) (ug/m®) (hg/m?) gime) B ugmey MO gume)
Karadeniz H 60 6.52 43.89 15,00 - - - 64.99 ;
Station
Kozlu Station 27 4.34 17.23 6.45 23.16 9 0 47.01 21.82
Zonguldak Station 26 11.57 70.68 38.06 - - - 55.31 22.15
Kilimli Station 20 14.75 53.62 34.88 - - - - 27.95
g atalajze ( 17 16.48 20 13.40 30 9.82 40 57.49 11 60 100 58.51 20 25.94 10
tation
¢tatalajze K 15 15.41 22.80 17.34 64.30 15 39 52.80 23.69
Station
Muslu Tepekdy 10 11.60 8.07 8.04 81.08 35 51 44.61 16.14
Station
Caycuma Station 15 6.64 35.06 24.37 - - - 46.21 26.19
Notes:

1: Project standards are given in Appendix C of the ESIA.
2: Red coloured concentration values are above the relevant Project standard.
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Local Context (Aol)

Air quality data provided from the monitoring studies in the Aol is provided below.
Filyos Port/Industrial Zone Connections Project ESIA Studies

According to the result of the measurements which were conducted in 2020 within the scope of Filyos
Port/Industrial Zone Connections Project ESIA Report, PM1o concentrations at monitoring stations which were
measured prior to start of the construction works of the Project are below the Project Standards.

Table 6-7: PMio and PMzs Monitoring Results According to the Monitoring Study Conducted within the
Scope of Filyos Port/Industrial Zone Connections Project ESIA Report

Parameters

l;/lgir;ittoring Monitoring Time ' _
Project Conc. Project
Standard Standard
(Hg/m®) (Hg/m?) (Hg/m®)
H-1 2020 25.80 6.44
H-2 2020 26.75 6.75
H-3 2020 27.23 50 6.88 25
H-4 2020 27.55 6.88
H-5 2020 27.33 6.85
Notes:

1: Project standards are given in Appendix C of the ESIA.

Baseline Air Quality Measurements Conducted within the Scope of this ESIA

According to the monitoring results which were conducted in 2022 within the scope of this ESIA Report, the
measured particulate matter concentrations are below the Project Standards except the PM1o concentration at
HK-4 point during the 15t monitoring campaign, and at HK-1 and HK-8 during the 2"¢ monitoring campaign. Slight
exceedance of Os concentration at all locations and SOz concentration at some of the locations is observed for
all monitoring intervals. Measured CO, NOz2, H2S, VOC, settled dust and heavy metal concentrations are below
the Project Standards. It should be noted that the monitoring studies in March-April 2022 period were conducted
when the onshore construction activities were ongoing and the settled dust concentrations are observed to be
higher than the results in the previous monitoring campaign.

When compared with the baseline measurement results in 2020 (Filyos Port/Industrial Zone Connections
Project ESIA Report), PM10 concentrations are around 25-27 pg/m® and below the concentration values
measured in 2022. The reason of this difference can be the ongoing construction works of the Industrial Zone
and Filyos Port in the region. In addition, the measurements in 2020 were conducted for 7 consecutive days
and 2022 measurements were conducted for 1 day. This can also create differences between the results. The
high-level particulate matter concentrations can also be due to anthropogenic activities at the rural settlement
during the monitoring duration. When compared with national air quality measurement stations data, SOz and
O3 concentrations at the Aol are slightly higher. The reasons for the higher concentrations may be that the
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domestic heating in the rural area is dependent on coal and wood rather than natural gas and the ongoing
construction works in the region.

Table 6-8: PMig and PM2s Monitoring Results of the Monitoring Study Conducted within the Scope of
This ESIA Report

Parameters
o .151 : Z]d : PMio PMzs
Monitoring Monitoring Monitoring
Point ~ Campaign  Campalgn  conc. (ugim?)  project  Conc. (M9 project
Standard Standard
HK-1 16.03.2022 | 16.04.2022 - 92.0 - 36.0
HK-2 - 19.04.2022 - 20.1 - 21
HK-3 16.02.2022 | 13.04.2022 45.7 12.0 16.6 6.7
HK-4 17.02.2022 | 13.04.2022 66.4 47.0 8.3 40.6
HK-5 17.01.2022 | 17.04.2022 37.3 18.0 5.6 8.4
HK-6 17.01.2022 | 17.04.2022 32.8 28.0 0 7.6 2.9 )
5 5
HK-7 19.02.2022 | 14.04.2022 35.1 30.1 5.9 11.5
HK-8 17.02.2022 | 12.04.2022 40.1 31.2 12.4 29.0
HK-9 16.02.2022 | 14.04.2022 39.1 49.3 215 15.2
HK-10 17.01.2022 | 16.04.2022 44.7 36.1 9.5 17.1
HK-11 19.02.2022 | 12.04.2022 13.6 6.3 16.6 2.2
HK-12 - 19.04.2022 - 27.0 - 5.1
Notes:

1: Project standards are given in Appendix C of the ESIA.
2: Red coloured concentration values are above the relevant Project Standards.

Table 6-9: CO Monitoring Results of the Monitoring Study Conducted within the Scope of This ESIA

Report
1st 2nd
Monitoring Monitoring = Monitoring Conc. (ug/m?)
Point Campaign Campaign Project Standard
Date Date g
1 . (mg/m?)
08:00 - 16:00 0.2 0.6
HK-1 16.03.2022 | 16.04.2022 16:00 - 00:00 0.2 0.4
00:00 - 08:00 0.1 0.4 10
HK-2 - 19.04.2022 - - 0.4
Title: Chapter 6.2. Onshore Physical and Biological Baseline
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1St 2nd
Mo'nitoring Monitor.ing Monitor.ing conc. (ug/md)
Point Campaign Campaign Project Standard
Date BE: 1 5 (mg/m3)
08:00 - 16:00 15 0.5
HK-3 16.02.2022 | 13.04.2022 16:00 - 00:00 1.7 0.5
00:00 - 08:00 1.2 0.6
08:00 - 16:00 1.6 0.4
HK-4 17.02.2022 | 13.04.2022 16:00 - 00:00 21 0.3
00:00 - 08:00 1.9 0.6
08:00 - 16:00 2.6 0.4
HK-5 17.01.2022 | 17.04.2022 16:00 - 00:00 2.8 0.3
00:00 - 08:00 3.3 0.6
08:00 - 16:00 2.8 0.5
HK-6 17.01.2022 | 17.04.2022 16:00 - 00:00 2.9 0.5
00:00 - 08:00 34 0.6
08:00 - 16:00 14 0.5
HK-7 19.02.2022 | 14.04.2022 16:00 - 00:00 1.9 0.5
00:00 - 08:00 1.8 0.4
08:00 - 16:00 11 0.4
HK-8 17.02.2022 | 12.04.2022 16:00 - 00:00 1.3 0.3
00:00 - 08:00 1.8 0.4
08:00 - 16:00 1.6 0.4
HK-9 16.02.2022 | 14.04.2022 16:00 - 00:00 2.0 0.4
00:00 - 08:00 2.1 0.4
08:00 - 16:00 - 0.5
HK-10 - 20.04.2022 16:00 - 00:00 - 0.4
00:00 - 08:00 - 0.5
08:00 - 16:00 1.4 0.3
HK-11 19.02.2022 | 12.04.2022 16:00 - 00:00 1.8 0.5
00:00 - 08:00 1.9 0.4
08:00 - 16:00 0.5 0.5
HK-12 16.03.2022 | 15.04.2022 16:00 - 00:00 0.2 0.4
00:00 - 08:00 0.4 0.4
Title: Chapter 6.2. Onshore Physical and Biological Baseline
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Notes:
1: Project standards are given in Appendix C of the ESIA.
2: Red coloured concentration values are above the relevant Project Standards.
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Table 6-10: SO, NO3, H»S, Oz and VOC Monitoring Results of the Monitoring Study Conducted within the Scope of This ESIA Report

Parameters
SO2 NO2 H2S
1st 2nd 3rd
Monitoring Monitoring = Monitoring  Monitoring Proiect
Point Campaign ~ Campaign ~ Campaign Conc. (ug/m?3) , Conc. (ug/md) , Conc. (ug/md) , Conc. (ug/m?3) . Jdd
Interval Interval Interval Project Project Project Project Stan a3r
-~ Standard I Standard T Standard 7 Standard T (Hg/m?)
(given as
TOC)
17.01i 15.02i 22.03-
HK-1 15.02.2022 | 18.03.2022 | 19.04.2022 316 | 23.0 | 15.6 108 | 7.25 | 211 <0.2 | <0.2 | <0.2 110 | 106 | 111 11.7 | 16.4
17.01i 15.02i 22.03-
HK-2 15.02.2022 | 18.03.2022 | 19.04.2022 145 | 16.7 | 12.7 6.85 | 1.38 | 83 <0.2 | <0.2 | <0.2 114 | 102 109 288 | 9.8
18.01i 16.02i 22.03-
HK-3 16.02.2022 | 18.03.2022 | 19.04.2022 210 | 154 | 7.7 11.2 | 20.1 | 8.9 <0.2 | <0.2 | <0.2 105 | 107 100 41 | 242
18.011 16.02i 22.03-
HK-4 16.02.2022 | 18.03.2022 | 19.04.2022 19.2 | 13.0 | 13.3 11.3 | 7.89 | 10.2 <0.2 | <0.2 | <0.2 101 | 106 | 110 315 | 16.9
17.01i 15.02i 22.03-
HK-5 15.02.2022 | 18.03.2022 | 19.04.2022 20.7 | 20.2 | 121 10.1 | 8.18 | 10.9 <0.2 | <0.2 | <0.2 117 | 114 | 106 114 | 5.7
17.01i 15.02i 22.03-
HK-6 15.02.2022 | 18.03.2022 | 19.04.2022 18.1 | 224 | 10.1 724 | 156 | 21.2 <0.2 | <0.2 | <0.2 106 | 101 108 16.2 | 56.5 280(hourly
20 40 20 100* average)
18.01i 16.02i 22.03-
HK-7 16.02.2022 | 18.03.2022 | 19.04.2022 221 | 21.7 | 7.6 11.3 | 13.1 | 16.9 <0.2 | <0.2 | <0.2 108 | 108 | 105 394 | 153
18.01i 16.02i 22.03-
HK-8 16.02.2022 | 18.03.2022 | 19.04.2022 174 | 244 | 8.6 8.03 | 174 | 12.2 <0.2 | <0.2 | <0.2 109 | 103 | 104 916 | 15.1
18.01i 16.02i 22.03-
HK-9 16.02.2022 | 18.03.2022 | 19.04.2022 21.1 | 20.2 | 9.8 6.59 | 8.33 | 10.2 <0.2 | <0.2 | <0.2 116 | 111 117 4.7 4.8
17.01i 15.02i 22.03-
HK-10 15.02.2022 | 18.03.2022 | 19.04.2022 268 | 14.7 | 84 11.0 | 7.25 | 12.8 <0.2 | <0.2 | <0.2 101 99 114 7.6 | 13.6
18.01i 16.02i 22.03-
HK-11 16.02.2022 | 18.03.2022 | 19.04.2022 12.4 | 20.5 | 10.0 757 | 565 | 7.5 <0.2 | <0.2 | <0.2 110 | 112 115 147 | 9.9
HK-12 18.01i 15.02i 22.03- 20.3 | 195 | 11.2 13.0 | 105 | 134 <0.2 | <0.2 | <0.2 106 | 104 | 112 42 | 146

16.02.2022 | 18.03.2022 | 19.04.2022

Note:

1: Project standards are given in Appendix C of the ESIA.
2: Red coloured concentration values are above the relevant Project Standards.
*: Averaging value for o0ozone Phoyrecmed@Snand®ra Appdmdixi mum daily 8
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Table 6-11: Settled Dust and Heavy Metals Monitoring Results

2"d Monitoring
Campaign Interval

Monitoring 15t Monitoring
Point Campaign Interval

34 Monitoring
Campaign Interval

Parameters

15.02i 18.03.2022

Conc. (ug/m?) ‘

Project
Standard

Conc. (ug/m?)

Project
Standard

‘ Conc. (ug/m?)

Conc. (ug/m?3)

Settled Dust ‘

Project
Standard

HK-1 17.01i 15.02.2022 22.03-19.04.2022 50 | 57 | 133 <0,0282 | <0,026 | 0.309 <0,0282 | <0,026 | <0,029 31 {30| 51
HK-2 17.01i 15.02.2022 15.02i 18.03.2022 22.03-19.04.2022 61 | 19 | 63 0,149 | <0,026 | 0.700 <0,0282 | <0,026 | 0.081 315 | 57| 97
HK-3 18.017 16.02.2022 16.021 18.03.2022 22.03-19.04.2022 114 | 66 | 63 <0,0282 | <0,027 | <0.029 <0,0282 | <0,027 | <0,029 93 | 48 26
HK-4 18.01i 16.02.2022 16.02i 18.03.2022 22.03-19.04.2022 44 | 40 | 131 0,439 | <0,027 | <0.029 <0,0282 | <0,027 | <0,029 110 | 52| 65
HK-5 17.01i 15.02.2022 15.02i 18.03.2022 22.03-19.04.2022 35 | 38 | 68 <0,0282 | <0,026 | <0.029 <0,0282 | <0,026 | <0,029 20 | 3 43
HK-6 17.017 15.02.2022 15.021 18.03.2022 22.03-19.04.2022 135 | 80 | 309 <0,0282 | <0,026 | <0.029 <0,0282 | <0,026 | <0,029 111 | 50 61
HK-7 18.017 16.02.2022 16.021 18.03.2022 22.03-19.04.2022 151 | 245 | 335 390 <0,0282 | <0,027 | <0.029 375 <0,0282 | <0,027 | <0,029 15 | 28 9 250
HK-8 18.01i 16.02.2022 16.02i 18.03.2022 22.03-19.04.2022 43 | 54 | 73 0,958 | <0,027 | <0.029 <0,0282 | <0,027 | <0,029 66 [ 82| 39
HK-9 18.01i 16.02.2022 16.02i 18.03.2022 22.03-19.04.2022 26 | 36 | 50 <0,0282 | <0,027 | 0.140 <0,0282 | <0,027 | <0,029 519 6
HK-10 17.017 15.02.2022 15.021 18.03.2022 22.03-19.04.2022 40 | 44 | 160 <0,0282 | 0,058 | 0.367 <0,0282 | <0,026 | <0,029 68 | 42| 103
HK-11 18.011 16.02.2022 16.021 18.03.2022 22.03-19.04.2022 47 | 86 | 175 <0,0282 | <0,027 | <0.029 <0,0282 | 0,081 | <0,029 41 | 73 41
HK-12 18.017 16.02.2022 15.021 18.03.2022 22.03-19.04.2022 28 | 27 | 88 <0,0282 | <0,026 | <0.029 <0,0282 | <0,026 | <0,029 21 | 54 72
Note:
1: Project standards are given in Appendix C of the ESIA.
2: Red coloured concentration values are above the relevant Project Standards.
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Sensitivity Assessment

After analysing the baseline data, the sensitivity of the air quality component is given below.

Sensitivity features Supported by Sensitivity value

High NOx, PM10 and PM2,5
concentrations in the RSA

High PM10, PM2.5, SOz, and Oz
concentrations in the Aol

Close presence of communities,
vulnerable targets and sensitive
ecological receptors potentially exposed
to air emissions

Primary and secondary data Medium-high

Other ongoing projects (under
construction and planning stage) around
the Project area.

6.2.1.3 Noise and Vibration

Background noise/vibration or ambient noise/vibration is the sound level of
environmental noise/vibration such as water waves, traffic noise, trains and airplanes,
alarms, bioacoustic noise from animals, and electrical noise from equipment. During
construction and decommissioning activities, noise and vibration may be caused by
Definition the operation of pile drivers, earth moving and excavation equipment, concrete
mixers, cranes, offshore vessels and the transportation of equipment, materials and
people. During operations, the main sources of noise and vibration pollution will be
produced by flaring and rotating equipment. Noise sources include flares, pumps,
compressors, generators, and heaters.

RSA: Zonguldak Province

Rationale: Noise and vibration related issues are controlled and managed by the
Provincial Directorate of Environment, Urbanization and Climate Change.

Study area

Aol: 1,000 m buffer zone

Rationale: The nearby receptors (i.e. communities) around the Project area may be
affected from potential noise and vibration impacts.

Primary sources

A Field work and baseline noise measurements conducted in 2021 during EIA
Data sources Studies

A Field work and baseline noise measurements conducted in 2022 During ESIA

Studies
Title: Chapter 6.2. Onshore Physical and Biological Baseline
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Secondary sources:

A Data from Filyos Port/Industrial Zone Connections Project ESIA Report

Methodological approach

Baseline data collected in Aol is the only available data for this component since there is not any provincial level
noise and vibration information. Details about the methodology used for the noise baseline data collection study
are provided below.

Filyos Port/Industrial Zone Connections Project ESIA Studies

In order to determine the baseline noise levels within the scope of Filyos Port/Industrial Zone Connections
Project ESI A Report (¢eéenar, 2020) , background noi se me
Background noise measurements were carried out at 5 points (noise sensitive receptors) selected along the

routes of railway connection lines and highway that have the potential to be adversely affected by construction

and operation activities of the above-mentioned Project.

Coordinates of monitoring points and monitoring locations are provided in Table 6-12. Locations are presented
in Figure 6-15

Table 6-12: Locations and Coordinates of the Noise Monitoring Points (Filyos Port/Industrial Zone
Connections Project ESIA Studies)

Coordinates (UTM/WGS) (36T)

Monitoring Location

Point

East North

G-1 Sefercik Village 420491 4602090

G-2 Gokgeler Village 421818 4601044

G-3 Sazkdy Village 422449 4603361

G-4 Sazkdgy Village 422445 4603400

G-5 Derecikdren Village 422560 4600522
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Figure 6-15: Baseline Noise Measurement Locations (Filyos Port/Industrial Zone Connections Project
ESIA Studies, 2020)

Project EIA Report

In addition, a baseline noise monitoring campaign was conducted during the EIA study on June 3™, 2021 and
June 4%, 2021. The baseline noise level was measured in 15 residential areas around the Project components.
The noise monitoring study was conducted within the time intervals described in the Turkish legislation (day
[07:00-19:00], evening [19:00-23:00] and night [23:00-07:00]) time for 5-minute intervals.

Coordinates of monitoring points and monitoring locations are provided in Table 6-13. Locations are presented
in Figure 6-16.

Table 6-13: Locations and Coordinates of the Noise Monitoring Points (Project EIA Report)

o Coordinates (UTM/WGS) (36T)
Monitoring Location

Point
East North
N-1 Sazkdy Village 422453 4603499
N-2 Sazkdy Village 423051 4603317
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Coordinates (UTM/WGS) (36T)

Monitoring

Point Location T — T —
East North

N-3 Sazkoy Village 423463 4603049

N-4 Akaj éi hsaniye 423382 4601491

N-5 AkKkaj] éi hsaniye 423883 4601472

N-6 Akaj éihsaniye 424189 4601127

N-7 Derecikoren Village 423315 4600181

N-8 Derecikoren Village 422973 4600365

N-9 Derecikoren Village 422999 4600626

N-10 Gokgeler Village 421843 4600632

N-11 Gokeeler Village 421869 4600877

N-12 Gokgeler Village 421629 4601417

N-13 Sefercik Village 420490 4602237

N-14 Sefercik Village 419945 4602565

N-15 Sefercik Village 419988 4602736
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Figure 6-16: Baseline Noise Measurement Locations (Project EIA Report, 2021)

Baseline Noise and Vibration Measurements Conducted within the Scope of this ESIA

Baseline noise and vibration monitoring study within the scope of this ESIA Report has been conducted at 15
points. The noise monitoring study was conducted within the time intervals described in the Turkish legislation
and IFC General EHS Guideline for Noise for 48 hours.

Prior to ESIA process, background measurements could not be performed due to ongoing ground
reinforcement works within the scope of the industrial zone construction activities. Therefore, they were
conducted during the holidays when the construction activities of the Project were stopped. Coordinates of
monitoring points including the 15 monitoring locations are provided in Table 6-14. Locations are presented in
Figure 6-17.

Table 6-14: Locations and Coordinates of the Noise Monitoring Points Conducted within the Scope of
this ESIA

Coordinates (UTM/WGS) (36T)

Monitoring
Point : :
Latitude Longitude
Noise-1 424198 4601108
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Coordinates (UTM/WGS) (36T)

Monitoring
Point , ,
Latitude Longitude
Noise-2 423895 4601480
Noise-3 420081 4602732
Noise-4 419992 4602549
Noise-5 421984 4601080
Noise-6 421814 4601241
Noise-7 422979 4600751
Traffic-1 425280 4600863
Traffic-2 423386 4601510
Traffic-3 420851 4602890
Activity-1 423062 4603035
Activity-2 423047 4603312
Activity-3 422467 4603513
Activity-4 420538 4602235
Activity-5 423261 4602534
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Figure 6-17: Background Noise Measurement Locations (ESIA, 2022)

Methodology of noise monitoring studies are provided from the laboratory ( ¢ € n a r and 8utn&iged below.

Environmental noise monitoring studies are conducted according to TS ISO 1996-1 and TS ISO 1996-2
standards.

-

A TSISO 1996-1: Acoustic - Definition, Measurement and Evaluation of Environmental Noise -Part 1: Basic
Dimensions and Evaluation Procedures

-

A TS ISO 1996-2: Acoustics - Definition, Measurement and Evaluation of Environmental Noise - Part 2:
Determination of Sound Pressure Levels

Measurements are conducted at a height of at least 1.5 m from the ground and at a distance of at least 2 m
from the reflective surface. Equivalence continuous noise pressure level (Laeg) vValue is provided in accordance
with the IFC (day and night) and Turkish legislation (day, evening and night) time intervals.

Devices used to measure sound pressure levels, including microphones, cables, guards, recording devices and
other equipment (Figure 6-18), meet the requirements for Class 1 equipment according to IEC 61672 standard.
A guard is always be used during outdoor measurements in order to prevent the device from physical impacts
(wind, rain, dust etc.).
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Figure6-18: Sound Level Meters (¢énar, Air and Noise Quality

Prior to ESIA process, baseline vibration measurements could not be performed due to ongoing ground
reinforcement works within the scope of the industrial zone construction. Therefore, the measurements were
conducted during the holidays when the construction activities of the Project were stopped.

Local context (Aol)

Filyos Port/Industrial Zone Connections Project ESIA Studies

According to the result of the measurements which were conducted in 2020 within the scope of Filyos
Port/Industrial Zone Connections Project ESIA Report, some of the noise levels at monitoring stations which
were measured prior to start of the construction works of the Project are above the project standards. It was
mentioned in this ESIA Report that G-5 point is adjacent to the existing Zonguldak-Caycuma road and the
existing railway, and the high noise level at this point is thought to be the caused by the existing road and
railway. High results at other points are assumed to be caused due to the rural activities at the monitoring points.

Table 6-15: Noise Monitoring Results According to the Monitoring Study Conducted within the Scope
of Filyos Port/Industrial Zone Connections Project ESIA Report

Monitoring Results (dBA)

Turkish Legislation? ‘ IFC EHS Guidelines ‘
Monitoring Day Evening Night Day Night
Point
oin
(07:00-19:00) (19:00-23:00) (23:00-07:00) (07:00-22:00) (22:00-07:00)
LAeq LAeq LAeq LAeq LAeq
(dBA) (dBA) (dBA) (dBA) (dBA)

G-1 63.2 52.9 53.8 63.1 53.9
G-2 62.9 59.2 48.2 62.8 51.7
G-3 55.8 58.0 50.2 57.6 56.2
G-4 50.5 47.5 38.3 49.8 39.6
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Monitoring Results (dBA)

Turkish Legislation® ‘ IFC EHS Guidelines

I\P/Io_nittoring Day Evening Night Day Night

oin
(07:00-19:00) (19:00-23:00) (23:00-07:00) (07:00-22:00) (22:00-07:00)
LAeq LAeq LAeq I—Aeq LAeq
(dBA) (dBA) (dBA) (dBA)

G-5 68.8 61.5 65.1 67.4 63.3
Proi

roject 65.0 60.0 55.0 55.0 45.0

Standards

Notes:

1 Regulation on the Assessment and Management of Environmental Noise (RAMEN)
2 Project standards are given in Appendix C of the ESIA.

Project EIA Report

Noise data provided from the monitoring study during EIA process in the Aol is provided in Table 6-16. According
to the monitoring results, results at some of the points are above the Project Standards. Although the
measurements cannot be confirmed since they are 5 minutes long, these high noise measurement results may
be related with ongoing construction works of Industrial Zone and Filyos Port.

Table 6-16: Noise Monitoring Results According to the Monitoring Study Conducted within the Scope
of the EIA Report

Monitoring Results (dBA)

— Day Evening Night
onitorin
Do O (07:00-19:00) (19:00-23:00) (23:00-07:00)
Time L Aeq Time L Aeq Time L Aeq
Interval (dBA) Interval (dBA) Interval (dBA)
G-1 16:30-16:35 52.9 21:34-21:39 44.2 00:19-00:24 40.8
G-2 16:41-16:46 50.8 21:27-21:32 80.9 00:32-00:37 72.0
G-3 16:50-16:55 97.1 21:17-21:22 40.3 00:41-00:46 37.3
G-4 17:01-17:06 38.3 21:05-21:10 51.4 00:54-00:59 38.1
G-5 17:11-17:16 94.9 20:53-20:58 44.5 01:05-01:10 38.0
G-6 17:21-17:16 68.3 20:42-20:47 49.0 01:14-01:19 30.8
Title: Chapter 6.2. Onshore Physical and Biological Baseline
DoclD: SC26-OTC-PRJ-EN-REP-000033 Classification: Internal

Rev. : 00 Page: 43 of 153




SAKARYA GAS FIELD DEVELOPME}

TURKIYE e
PETROLLERI PROJEGIESIA OTC =netce
ANONIM ORTAKLIGI Chapter 6.2. Onshore Physical and Biological

Baseline

Monitoring Results (dBA)

Monitoring Day Evening Night
(07:00-19:00) (19:00-23:00) (23:00-07:00)
Time Time L Aeq Time LAeq
Interval Interval Interval
G-7 17:36-17:41 50.2 20:27-20:32 53.0 01:40-01:45 44.4
G-8 17:46-17:51 50.7 20:17-20:22 50.2 01:50-01:55 384
G-9 17:56-18:01 86.6 20:08-20:13 49.2 01:59-02:04 50.6
G-10 18:03-18:08 51.4 20:01-20:06 50.6 02:09-02:14 43.0
G-11 18:12-18:17 51.7 19:52-19:57 98.1 02:18:02:23 36.9
G-12 18:22-18:27 51.8 19:42-19:47 53.3 02:28-02:33 38.5
G-13 18:36-18:41 50.7 19:26-19:31 47.6 02:41-02:46 39.0
G-14 18:46-18:51 58.4 19:16-19:21 85.7 02:50-02:55 37.7
G-15 18:54-18:59 53.8 19:08-19:13 48.2 02:58-03:02 38.4
Z:gj}edc; . 65.0 60.0 55.0
Notes:

1: Project standards are given in Appendix C of the ESIA.

Baseline Noise and Vibration Measurements Conducted within the Scope of this ESIA

Noise data provided from the monitoring study during ESIA process in the Aol is provided below. Although
measurement results are only background measurement results, some of the measurements are above the
Project Standards. High noise measurement results specifically at Noise 5, 6 and 7 locations are expected to
be due to the ongoing Filyos Port and industrial zone construction works close to these monitoring points. within
the scope of Filyos Port and industrial zone projects.

In addition, the vibration levels measured at the monitoring points are below the Project Standard defined in the
Regulation on the Assessment and Management of Environmental Noise.
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Table 6-17: Noise and Vibration Monitoring Results According to the Monitoring Study Conducted
within the Scope of this ESIA Report

Noise (dBA)
: : : o Vibration (mm/s)
MGt Turkish Legislation? IFC EHS Guidelines
Point DEW3 : . .
Day Evening Night Day Night X v 7
(07:00-  (19:00- (23:00-  (07:00-  (22:00- ..o ion  direction  direction
19:00) 23:00) 07:00) 22:00)  07:00)
29.04.2022
30.04.2022
01.05.2022
01.05.2022
Noise-2 02.05.2022 0.542 0.317 0.558
03.05.2022 38.1 40.9
29.04.2022 48.3 49.7
Noise-3 30.04.2022 52.9 51.8 49.0 52.7 49.1 0.585 0.334 0.478
01.05.2022
29.04.2022
Noise-4 30.04.2022 52.8 51.2 46.3 52.7 46.4 0.558 0.433 0.207
01.052022 | 502 | 49.9
29.04.2022 61.5 60.5 53.9 61.3 54.5
Noise-5 30.04.2022 62.3 59.5 54.0 62.0 54.0 0.292 0.528 0.084
29.04.2022 62.2 60.2 55.1 61.3 55.5
Noise-6 30.04.2022 63.5 61.6 54.3 63.3 54.8 0.054 0.047 0.067
29.04.2022 61.1 58.4 53.9 59.4 54.5
Noise-7 30.04.2022 59.0 54.0 53.7 58.2 54.3 0.031 0.037 0.044
01.05.2022 | 585
01.05.2022 48.0 48.1 48.4 48.1
Traffic-1 02.05.2023 52.6 47.8 46.9 52.0 46.7 0.341 0.535 0.779
03.05.2024 | 511 | 50.4
01.05.2022 515 46.3 52.2 47.0
Traffic-2 02.05.2023 49.9 48.4 44.7 49.7 44.9 0.56 0.699 0.543
03.05.2024 = 488 | 538
29.04.2022 49.5
Traffic-3 30.04.2022 50.0 54.5 46.6 51.5 48.2 0.542 0.685 0.211
01.05.2022 48.9 50.1 51.7 49.7 52.0
01.05.2022 - 38.7 48.1
Activity-1 02.05.2022 48.6 45.6 0.611 0.581 0.251
03.05.2022 42.3
. 01.05.2022
Activity-2 0.404 0.672 0.547
02.05.2022
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Noise (dBA)
Vibration (mm/s)

Turkish Legislation? IFC EHS Guidelines

Monitoring

Point Ll

Day Evening Night Day Night
(07:00- (19:00- (23:00- (07:00- (22:00-
19:00) 23:00) 07:00) 22:00) 07:00)

X Y Z
direction direction direction

03.05.2022 | 47.4 | 489 | 455 48.0 45.4
02.05.2022 | 54.4 | 448 | 455 53.1 45.3
Activity-3 | 03052022 | 513 447 | 496 50.6 49.2 0.567 0.628 0.425

04.05.2022

29.04.2022
Activity-4 | 30.04.2022 | 53.0 49.7 47.7 52.6 47.3 0.037 0.041 0.053
01.05.2022
01.05.2022

44.0

51.0

Activity-5 | 02.05.2022 42.2 0.361 0.538 0.629
03.05.2022 | 54.2 48.8 53.6 37.9
g[g:ﬁ;;r 42 65.0 60.0 55.0 45.0 5.0 5.0 5.0

1: Regulation on the Assessment and Management of Environmental Noise (RAMEN)
2: Project standards are given in Appendix C of the ESIA.

Sensitivity Assessment

After analysing the baseline data, the sensitivity assessment of noise and vibration component is given below.

Sensitivity features Supported by Sensitivity value

High noise levels in the Aol

Close presence of communities,
vulnerable targets and sensitive ecological
receptors potentially exposed to noise and

vibration emissions Primary and secondary data Medium-High

Other ongoing projects (under
construction and planning stage) around
the Project area.

6.2.1.4 Geology, Geomorphology and Seismicity

In order to provide the necessary data for designing works under maximum safety
conditions during construction and production, Geological and Geotechnical Studies
Definition were conducted to determine the geo-morphological, geological and geo-technical
conditions on the site. A summary of these geological studies is compiled in the
following sections.
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RSA:Provinci al borders of Zonguldak and

Rationale:Pr ovi nci al bor der s &dsbetrodetgmihed as RSAa
Since the regional geology at the proj
and Zonguldak.

Study areas Aol: Project Units (Onshore Processing Facility and components, Construction Camp
Sites & Permanent Lodgings).

Rationale: Within the scope of the project, since the areas where the project units
are located are likely to be affected by the geological structure, the areas where the
project units are located were selected as Aol.

Primary sources: Primary data from field work conducted by Toker Drillling Co. in
April and May 2021.

Data sources

Secondary sources: Secondary data from various surveys for the Project, scientific
papers, geological literature and databases.

Methodological approach

Information presented in this report regarding the regional geological setting of the TP-OTC Sakarya Gas Field
is sourced from geological and geotechnical investigations carried out in the area.

The reports that have been review are:

A Filyos (Zonguldak) Industrial Zone Basis of the Master Plan Geological i Geotechnical Survey Report,
Geoteknik Muhendislik, May 2016.

A TP-OTC Filyos Natural Gas Processing Plant Stage 2-3-4 Soil and Foundation Investigations Geotechnical
Evaluation Report, TOKER Drilling and Construction Engineering Consulting Co., April 2021.

A Sakarya Gas Field Submarine Production Facilities, Submarine Transport Lines and Gas Processing
Facility Integrated Project EIA Report, Armada Danéxkn

A Sakarya Gas Field Development Project Probabilistic Seismic Hazard Assessment, DenAR, December
2021.

A Probabilistic Seismic Hazard Assessment Design Ground Motions for TP-OTC FKLYOS Natur al
Processing Facility Site, Prof. Dr. Zeynep Giilerce-Middle East Technical University, April 2021.

A Geology of the Black Sea coal basin (Zongul dak, Barteén)

A Hydrographic and Oceanographic Survey Report, DenAR, May 2021.

Regional context (RSA)

The Project site is in proximity of the cities of Zonguldak, Caycuma, and the village of Sazkdy. The Middle
Ordovician-L o we r Devonian aged Erejli formation forms the F
Devonian-L ower Car boniferous Yél anUppkeor Namuonant hagedppénmcHd
and the Westphalian aged Karadon formation. The Permo-Triassic terrestrial Cakra formation and the Triassic

Cakraboz formations are transitive with each other. These formations overlie the older units with angular

Title: Chapter 6.2. Onshore Physical and Biological Baseline
DoclD: SC26-OTC-PRJ-EN-REP-000033 Classification: Internal
Rev. : 00 Page: 47 of 153




SAKARYA GAS FIELD DEVELOPME}

b PROJEGTESIA oTC =

ANONIM ORTAKLIGI Chapter 6.2. Onshore Physical and Biological
Baseline
unconformity. Malm-Apsi an aged Knalté formation, L o wwerrCreface@us ac e o u
aged Kil i mli formati on, Upper Cret aceo-bewer Eaene aded - ay f

Akveren formation, Lower-Mi ddl e Eocene aged Yeé&j éMiddlaMidcene agadtCayeuma a nd L
formation unconformably overlies the terrestrial clastics. Quaternary aged current deposits unconformably
overlie older units.

A Erejli Formation (Ode)

The formation forms a sequence of 250-300m of thicknessand it was named by Serdar and Demir (1983).
This formation consists of shale-sandstone, shale-limestone and shale-sandstone alternations from bottom
to top.

A Yélanlé Formation (DCy)

The formation consists of limestone, dolomitic limestone and dolomite and it was named by Saner (1979-
1980). The formation starts with shale, siltstone-limestone alternation at the bottom, it continues with
limestone, dolomitic limestone and dolomite.

A Al acaajzé Formation (Ca)

The formation consists of coal veined shale, mudstone and sandstone, and it was named by Ralli (1933).
The lower part of the formation contains fossils. The thickness of the formation is about 500 m.

A Karadon Formation (Cka)

Consisting of conglomerate, sandstone, claystone and diatomite, the formation was named by Ralli (1933).

The formation contains yellowish grey coloured conglomerate, sandstone, claystone, shale, diatomite (Dil

ve Konyal e, 1978) and refractory <c¢clay (Kerey, 1984;
veins, and its thickness is around 200 m.

A ¢takraz Formation (PO6OE-)

Red coloured terrestrial mudstone, shale, sandstone, and conglomerate are named as Cakraz Sandstone.
(Akyol et al. 1974) The formation, which consists of dark red, green-red alternating shale, mudstone and
sandstone, also includes conglomerates. Cross-bedded sandstones are observed. The thickness of this
formation is approximately 600-700 m.

A Knalté Formation (JKi)

Knalté formation consists of white, beige and grey
sandstone, sandy limestone, dolomitic limestone and dolomite. The middle and upper sections consist
entirely of carbonates. The thickness of the formation is approximately 400-500 m.

A Ulus Formation (Ku)

The formation, which is consisting of alternating turbiditic sandstone and shale, was named by Akyol et al
(1974). The formation consists of alternating greyish green, grey and black, medium bedded turbiditic
sandstone and shale. The formation contains volcanic blocks. The formation is represented by slope and
sub slope basin sediments. The thickness of the formation is about 200 m.

A Kilimli Formation (Kk)
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The formation, which consists of shale, marl, sandstone, and sandy-clay limestone alternation, was named
by Saner et al (1981). The formation consists of alternating greyish green, thin-medium bedded shale, marl,
and yellowish grey coloured thin-medium bedded sandstone. The thickness of the formation is about 250-
300 m.

A Yemikli-ay Formation (Ky)
The formation which consistsof volcanogenic sandstone, shale, pyroclastic rocks and pelagic-semi-pelagic
' i mestone was named by Ketin and G¢m¢gk {nédué ®dded The f
volcanogenic sandstone, greyish green, thin-medium bedded shale and sandstone alternation, tuff, tuffite
at the bottom, beige and red-pink coloured, thin-medium bedded pelagic-semi-pelagic clayey limestones in
the middle, brown and dark grey coloured agglomerates at the upper section.

A Akveren Formation (Kta)

Akveren formation is yellow, white, greyish green, red coloured and thin-medium-thick bedded. It begins
with sandstone and clastic limestone. In the upper parts, it continues with clayey limestone and marl.
Turbidite deposits are observed in the formation. The thickness of the formation is about 350-400 m.

A Yéjeéelca F@aymati on

The formation which consists of andesite, basalt, tuff, agglomerate and volcanogenic sandstone was named
Yéejélca formation by Kaya et al (1986). The formati on
grey, red- and green-coloured units. In addition, Nummulites fossils are found in the thin marl between these

units. The formation thickness is about 100-150 m.

A Caycuma Formation (Teg)

The formation, which consists of alternations of volcanic sandstone, siltstone, claystone, and shale, was
named by Tokay (1954-1955). The lower and middle parts of the formation consist of greyish green, thin-
medium bedded, carbonate shale and green and purple coloured limestone. In the upper parts, there are
tuffite and limestone (inc. Nummulites) interbedded shales. The thickness of the formation is about 350 m.

A Quaternary (Qal)

It appears as gravel, sand and mud deposits in stream beds.
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Figure 6-19: Geological map of RSA& Aol and its

Alluvium

Caycuma Formation: Sandstone, Shale, Conglomerate

Yemislicay Formation: Volcanogenic Sandstone,
Tuff, Agglomerate,Andesite, Basalt

surroundings. Red ¢
ve dijJ ., 2002)
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Geomorphology

In the section between Karabiik and Yenice, Filyos flows rapidly and erodes its base. Another part where it is
evident that Filyos has eroded its floor is the slope f
bare rocks.

Collisions have developed and continue to develop, especially in places where the river flows fast. The slopes
of the Filyos valley are very affected by the rock type. The steep slopes, especially in the regions formed by
metamorphic rocks and granites, are quite stable in the places where they pass through the cut valleys between
Karabik and Basilisk.

In the section between Bal ékisik and Kayadibi west of Y
since Aptian-Albian claystones cover widespread areas.

Structures located in the south of Gokgebey cut the Filyos-resistant layers vertically by making split valleys. On
the other hand, the valley widens, and the steepness of the slopes decreases in the regions composed of
relatively unstable rocks located between these resistant levels.

Alluvial fans have developed in some of the side streams flowing into the Filyos River. These, alluvial fans

devel oped at the Kelemen creek mout h i n ibtheevesiad ¥ehiceof Bal
at the mouth of Kabaklidere, and around the Persembe Kuruderesi. These are related to the severe erosion of

the slopes of the side streams, and sometimes to the increase in the amount of material they carry due to

landslides.

The Filyos valley is an erosional groove open in N-S direction within the structurally controlled NE-SW trending
uplift belts. The bottom is filled with alluvium brought by the river and gained the morphology of the plain. The
valley is inserted into the surrounding high relief with plains in the form of valley floors filled with alluvium on the
sides. Five black clover landform groups, in which different processes are active, are distinguished in the region.
These consist of alluvial plains divided into sub-units, coastal belt, low-level erosional plateaus, high plateau-
hills and mountainous areas.

Seismicity

Turkey, along its geological history, formed through development of oceans, convergence-divergence-collision

of continents, and by tectonic movements in many different characteristics. Long and continuous thrust faults in

the Western Black Sea region are faults in the E-W or NE-SW direction. These faults have occurred due to N-

S or NW-SE directional stresses. There is hot much information on the deformations that occurred as a result

of the pre-Alpine movements. The North Anatolian Fault is located approximately 80 km South of the Aol. It is

a seismically active, i mportant tectonic structure that
Gulf in the West. It extends the country in an E-W direction, forming a belt with a length of about 1200 km and

a width varying between 100 m and 10 km. It is a right-lateral strike-slip fault that provides the movement

between the Black Sea plate and the Anatolian plate. (Saroglu et al, 1987).

Turkey is located on the Alpine orogenic zone and in a region with high earthquake activity. 42% of the country
acreage is in 1st grade seismic belt. The Istanbul Zone, which covers Zonguldak and its surrounding provinces,
was influenced by the orogenic movements occurred in Neogene. In the region, a compressive regime with a
N-S direction dominates the post-collision until the Late Miocene (Pontian).

From the Late Miocene, a NW-SE compressive regime started and this regime continued until the Late Pliocene.
In the Late Pliocene period, this compression was replaced by a compression in the N-S direction and an
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expansion in the N-S direction was observed in the region throughout the Middle Miocene. Tectonic map of the
North-Eastern Mediterranean region presented by Geng and Yilmaz (2000) is given in the Figure 6-21.
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Figure 6-21: Tectonic Map of the north-eastern Mediterranean region showing the major sutures and
continental blocks (Gen¢ and Yilmaz. 2000)

I n general, Zonguldak is affected by the North Anatol i .
Zonguldak was lastly affected by the August 17 Kocaeli and Duzce earthquakes. As a result of these
earthquakes, heavy, moderate and minor damages occurred to the houses.

The first Earthquake Zoning Map of Turkey was prepared by the Ministry of Public Works and Settlement in
1996. This Map was revised in 2018. In the revised map, unlike the previous version, the maximum ground
acceleration values are shown instead of earthquake zon
The earthquake hazard map of the Zonguldak Province according to the Map of Turkey Earthquake Hazard

Map is provided below.
According to the big earthquake statistics in the past years, the probability of an earthquake with a magnitude

of 7.0 in and around Zonguldak to occur in 49 years is 51%. The return period of the earthquake is 68 years.
According to the Earthquake Research Department, the risk of a damaging earthquake in the region every 18-

20 years is very high.
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Figure 6-22: The Earthquake Hazard Map of RSA and Surroundings

Local context (Aol)

Information concerning the local geological setting of the Aol is sourced from geological and geotechnical
investigations carried out in the area. A comprehensive geotechnical survey was undertaken in 2021 within the
Project boundaries by TOKER Drilling and Construction Engineering Consulting Co. The survey includes
geological/geotechnical investigations, including boreholes, in-situ and laboratory test results conducted in the
scope of Stage 2-3-4 of TP-OTC Filyos Natural Gas Processing Plant Project. The region of the investigation
was given in Figure 6-23 (Section of the Geological Investigation Areas (Investigation points from 2021
geotechnical survey). The reports reviewed are:

A TP-OTC Filyos Natural Gas Processing Plant, Geotechnical Evaluation Report, April 2021.
A Filyos (Zonguldak) Industrial area, Geological-Geotechnical Investigation Report, May 2016.
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On the basis of this documentation, 67 boreholes with 2771 m total depth were drilled in the Aol between
02.02.2021 1 18.03.2021. In addition, 20 test pits were dug to investigate the geological conditions and to
determine the suitability of excavated material for use in filling works. During drillings, samples were taken from
soil and in-situ tests were performed. Standard penetration tests were performed, both disturbed (SPT, DS) and
undisturbed (UD) samples were collected in accordance with the technical specifications in order to determine
strength, stiffness and density of the soil. Borehole drillings at rock formations were performed by continuous
coring method.

Liquefaction Analysis have been performed by using laboratory test results and soil profiles encountered in 45
different boreholes where sand/silty sand and non-plastic silt layers observed. Among these regions Region A
has relatively small number of soil layers with liquefaction potential whereas Region B and Region C contains
considerable amount of soil layers with liquefaction potential.

Groundwater table was observed between 0.50 and 6.00 m depth from the ground surface and between the
elevations 0.80 and 6.46 m. Elevations of the water table rise from southwest to northeast (from the Filyos River
to hills). The areas where the groundwater table is closest to the sea level are the areas where it approaches
the Filyos River (Elevation of the Filyos River is accepted as sea level).

STAGE4
Region A

Region C

Region C

0

Figure 6-23: Section of the Geological Investigation Areas (Investigation points from 2021
geotechnical survey)

On the basis of this documentation, the site lithostratigraphy is considered to be as follows (from stratigraphic
top to bottom).

The general soil profile at the Aol consists of Fill, Alluvium (Silty Clay/Clayey Silt, Sand/Silty Sand), Residual
Claystone, Claystone/ Siltstone/ Argillaceous Limestone and Claystone/Siltstone/ Sandstone.
A Fill

- Fill material with a thickness of 1.2-10.2 m is observed at the top of the soil profile.

- It is brown-grey-green coloured and generally in the form of coarse-grained blocky material. Fill layer

also locally includes clay/topsoil. The blocks that form the fill layer are angular.

A Alluvium
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- Alluvium layer observed takes place below the fill layer. Alluvium layer is consisting of Silty Clay / Clayey
Silt and Sand / Silty Sand layers. Silty Clay/Clayey Silt layer is green-brown colored usually very soft-
soft and stiff-medium stiff in consistency. Sand / Silty Sand layer is grey-greenish grey colored and
locally in the form of sand/sandy gravel where gravel content increases.

- Alluvium layer continues up to the elevations between (6.3) 1 (-63.2) in the investigation areas.

A Residual Claystone

- This layer is mainly green, brownish green, brown and locally pinkish brown-reddish brown colored,
generally in the form of hard Clay/Gravelly Clay. Residual Claystone contains little amount of sand. The
gravels within this layer are fine-medium grained and angular-subangular.

A Claystone / Siltstone / Argillaceous Limestone

- This layer is mainly brown, light brown colored and generally very weak i weak in strength. Itis intensely
fractured i crushed and generally moderately-highly weathered.

A Claystone/Siltstone/ Sandstone

The bedrock Claystone/Siltstone/Sandstone layer is mainly grey colored, generally moderately -closely-
intensely fractured, crushed, and very weak-weak-medium-strong in strength and slightly - moderately
weathered. Discontinuities in this layer are dippingat0-5¢ and f il l ed with | ocalll

The evaluations on geotechnical parameters of each soil layer, general recommendations about foundation
systems and ground improvement methods are presented in TP-OTC Filyos Natural Gas Processing Plant
Geotechnical Evaluation Report, April 2021.

Seismicity

There are no faults passing through the Aol. The closest fault to the Aol is the Devrek Fault, which is 45 km
away. The active fault map is given below (Figure 6-24). Aol is about 80 kms away from one of the most active
fault systems in the world, the North Anatolian Fault Zone. North Anatolian Fault Zone extends along Northern
Turkey for more than 1500 kilometers and was ruptured progressively by eight large and destructive
earthquakes (Mw>6.7) in the last century. Large magnitude earthquakes that had occurred between years 1939
and 1967 had broken approximately 900 kilometers of a uniform Eastern trace, whereas the Kocaeli and Diizce
Earthquakes in 1999 ruptured a total fault range of approximately 200 kilometers on the West. The seismic
sources in the surrounding area that would contribute to the design ground motions in TP-OTC Filyos site can
be separated into two distinct groups: the seismic sources on the land and the seismic sources off-shore. The
seismic sources on the land include different segments of the North Anatolian Fault Zone. the Hendek and
Cilimli Faults (Holocene) on the North of the North Anatolian Fault Zone around Sakarya /Duzce and the
Quat er nar, Pevrgktapd&hrabak Faults which are the thrust faults formed as a result of continuous N-
S shortening during the late Eocene to late Miocene. The off-shore region to the North of the site has a rather
complex tectonic structure: considerable seismic activity and faulting due to the convergence between the
Arabian and Eurasian plates which gave way to the uplift of the Eastern Anatolia.
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Figure 6-24: Active Fault Map
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In the last century, nine big surface ruptures occurred along the North Anatolian Fault Zone in a westward
migrating fashion of the earthquake epicenters starting from 1939 Erzincan earthquake in the east and 1942
Niksar i Erbaa, 1943 Tosya, 1944 Bolui Ger e d e , 1951 Kurkunl u, 1957 Abant,
1992) and the 1999 Kzmit and D¢zce Earthquakes (Akyg¢z
major events, 1100 km long surface faulting between Erzincan and the Sea of Marmara was observed (Barka

et al. 2002). The closest segments of North Anatolian Fault Zone to the Aol are the rupture zones of 1957 Abant,

1967 Mudurnu Valley, 1999 Diizce. 1944 Bolu-Gerede and 1943 Tosya Earthquakes.

Table 6-18: Earthquake Occurrence within 100 km from the Aol in Historical Instrumented Period
(1900-2022)

Instrumented Period Events recorded separated by intensity and magnitude
Magnitude range 40M<5 50M<6 60M<7 o7
Number of Events 60 7 2 1
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Doganyurt
Senpazar Ki
Agl
Azdavay
7 1
onguldak -
@ ‘ g) 2 Daday
Caycuma & Eflani Kas
Goke ’
O Ered Sokcebey ‘
Karabuk Arac
* Ihsangazi

)evrek v ;
Alapl Desio) @‘ ?”‘Cé @

- Karasu O Gm’
0650 O O
Ferizl ] Mengen Esr.mﬁ) Bayramoren ligaz
Sakarya ~ - D750 @ - Kursuniu
odic . o " wETKES
® Hendek Golyaka K Gerede . S ‘
Arifiye Korgm
Akvazi
Figure 6-25: Seismicity of Within 100 km of the Aol
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A Probabilistic Seismic Hazard Assessment for TP-OTC Sakarya Gas Field pipeline and Natural Gas
Processing Facility Site were conducted in December 2021 and April 2021 respectively. These studies defined
the seismic hazard through a detailed Probabilistic Seismic Hazard Assessment (PSHA).

Sensitivity Assessment

Sensitivity features Supported by Sensitivity value

Absence of rocky outcrops and Primary data (DenAr, 2021) and | Medium-High
gently sloping bathymetry upon secondary data
the continental slope.

Presence sedimentary waves in
the canyon area.

Medium Seismicity.

6.2.1.5 Soil and subsoil

Soil is a mixture of organic matter, minerals, gases, liquids, and organisms that together
Definition support life. In this section, the characteristics of the existing soil layer at the project location,
such as its properties, purposes of use, and contamination status are examined.

RSA: Project Units (Onshore Processing Facility and components, Construction
Camp Sites & Permanent Lodgings).

Rationale: Since the impact of the project on the soil layer during the project will be
limited to the units mentioned in the project, the Project Units (Onshore Processing
Facility and components, Construction Camp Sites & Permanent Lodgings) have
been determined as RSA and Aol.

Study areas - - : — -
Aol: Project Units (Onshore Processing Facility and components, Construction Camp

Sites & Permanent Lodgings).

Rationale: Since the impact of the project on the soil layer during the project will be
limited to the units mentioned in the project, the Project Units (Onshore Processing
Facility and components, Construction Camp Sites & Permanent Lodgings) have
been determined as RSA and Aol.

Primary sources: According to the preliminary baseline study data from soil sampling
field work conducted by TP-OTC in May 2021 and January-March 2022.

Data sources

Secondary sources: Secondary data from various surveys for the Project, scientific
papers, literature review and databases.
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Methodological approach
This chapter describes the baseline soil and subsoil characteristics related to the Aol and the RSA, as defined
above.

Soil sampling analysis results, desktop studies and available reports have been gathered for the information
related to soil quality.

Soil baseline characteristics such as land use profile and land use capability have been assessed using literature
review.

The reports that have been reviewed are:

A Preliminary Baseline Study Data from Soil Sampling Field Work, TP-OTC, May 2021 and January-March
2022.

A Sakarya Gas Field Submarine Production Facilities, Submarine Transport Lines and Gas Processing
Facility Integrated Project EI A Report, Armada Daneéxkn

Regional context (RSA)

Since the local and regional context is determined the same, the studies are presented under the section of
local context.

Local context (Aol)

Soil Characteristics and Land Use Capability Classification

The detailed evaluation is provided in the EIA Report. In this section, the soil properties within Aol are evaluated
by enquiring the land use and soil properties maps of the former General Directorate of Rural Services through
GIS as presented in Figure 6-26 and Figure 6-27.

As mentioned in the EIA Report, the total land use area in the Zonguldak province is 318,489.27 hectares.
3.357% of this area is urban settlement areas, 5.226% rural settlements (including villages), 29.595%
agricultural areas, 61.088% wooded areas, 0.145% central business areas and 0.413% industrial areas. Also,
Erosion distributions of the soil mapping unit of the Zonguldak province are given in Table 6-19. There are
moderate and severe erosion problems in 83.8% of the Zonguldak province.

Table 6-19: Erosion Distribution in Zonguldak Province

Erosion Area (ha) INCENC)

1 (none) 12768,5 4

2 (Slight) 28126,9 8,9

3 (Medium) 252863 79,9

4 (hard) 12352,1 3,9

non-evaluation areas 10413,9 3,3
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One major soill group was identified in the Aol . The

processing facility, transformer station and onshore pipeline. These soils are young soils that are formed on the
transported and stored materials by streams rarely belonging to A-C horizons. Mineral compositions depend on
the lithological composition of the river basin and the periods of transportation and accumulation during the soll
development in geological periods and have a heterogeneous structure. In alluvial areas, the upper soil
imperceptibly penetrates to the lower soil. In areas with fine texture and high ground water, the vertical
permeability rate is low, the surface is moist and rich in organic matter. As the rough textured soils are well
drained, the surface dries quickly. Vegetation on soils depends on the current climate. They are productive soils
suitable for the cultivation of all kinds of plants that can adapt to their climate. Alluvial soils are classified
according to their structures, regions, or their evolution. In alluvial areas, the upper soil imperceptibly penetrates
to the lower soil. In areas with fine texture and high ground water, the vertical permeability rate is low, the surface
is moist and rich in organic matter. A mild reduction event take place in the subsoil. The rough floors are well-
drained, so the surface layers dry quickly. Vegetation on soils depends on the current climate. They are
productive soils suitable for the cultivation of all kinds of plants that can adapt to their climate.
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Figure 6-26: Soil Groups of the Aol

Soil classes are defined according to the suitability of soil for cultivation. Soil classes used by the Ministry of
Agriculture and Rural Affairs are shown in Table below. Generally, two soil classes were identified at the Aol.
Most of the soils are included in class Il and class VIII. Class Il is suitable for cultivation; while class VIII is not
suitable for agriculture.
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Table 6-20: Soil Classes according to Suitability for Cultivation

Class | Suitability for Cultivation Cultivation Limiting factors

I Suitable for many crop types. No limitations.

It requires measures against soil and

Il Suitable for long term cultivation of various crops
water loss.

Suitable for cultivation of certain types of crops for which | It is open to erosion and requires
special protection measures are provided artificial drainage for cultivation

There are limitations in terms of depth

Suitable for some crops. It requires special care when

v ; of sail, stone content, humidity and

used for agricultural purposes
slope.

Vv Plain or slight slope, stony or lush soil. It is not suitable for | It has a weak drainage and a structure
ploughing or cultivation. It is grassland or forest area. that is not suitable for ploughing.

Vi Not suitable for ploughing or cultivation. It is generally There are limitations in terms of slope
used as grazing area or forest area. and shallow saoil.

VI Not economically feasible for agriculture but it is suitable | There are limitations in terms of shallow
for some grazing or forestation soil, stone content, slope and erosion
Not suitable for flora habitats. It may be used for

VIlI recreational purposes or can be designated as protection | Poor soil content.

area for wild life.

421000 424000

Offshore Pipeline Phase
1/ Route 8

GAS

MEG

UMBILICAL

TPAO-Special Economic
Zone

:I Transformer Station

Electricity Transmission Line

(ETL)
B cosstal Logisties Center
Onshore Processing Facility
AKK
|1
-
al

— K

il

v

Turkish Petroleum -
Offshore Technology Center

Sakarya Gas Field Development Praject

Land Use - Soll Classes

T T
Treatost

009 l " voo

WS|) GOLDER

e B, Meaei, Bkt Sty ) s 08 U G iy

421000

Figure 6-27: Soil Classes around Aol
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Soil Quality

In order to source data for the soil quality baseline of the site, a soil sampling was carried out in May 2021 within
the scope of the EIA. A total of 7 soil samples were collected throughout the Aol. In addition to the sampling
campaign completed in May 2021, other soil samples were collected from 20 more locations on 01-03.2022
within the scope of baseline studies of the ESIA.

Soil samples were collected and analysed, from the locations presented in Figure 6-28.

While determining the parameters to be analysed in soil samples, soil pollution indicator parameters listed in
Table-1 of Annex-2 of the Regulation on Soil Pollution Control and Point Source Contaminated Sites were taken
into consideration.

Soil samples were analysed for (May 2021):

A TOX

A BTEX

A Speciated TPH

A Oil & Grease

A Heavy Metals (Ag, As, Ba, Be, B, Cd, Cu, Co, Cr, Hg, Mo, Ni, Ti, Tl, Pb, Sb, Se, Sn, U, V, Zn)

Soil samples were analysed for (January-March 2022):
A TOX

A BTEX

A TVOCs

A Speciated TPH

A Heavy Metals (As, Ba, Cd, Cr, Co, Cu, Pb, Hg, Mo, Ni, Sb, Se, U, V, Zn)

The analytical results were compared to the generic limit values mentioned in the Annex | of the Soil Regulation.
Annex | of the updated regulation defines different generic limit values depending on the exposure pathways:
A Generic Limit Value-1: Soil ingestion and absorption through skin contact.

A Generic Limit Value-2: Inhalation of volatile matter in external environment.

A Generic Limit Value-3: Inhalation of fugitive dust in the external environment.
A

Generic Limit Value-4: Transport of pollutants into groundwater and drinking of groundwater (Safety Factor
(SF) =1 or 10).

The Generic Limit Value-1 and Generic Limit Value-3 are used for the surface/shallow soil samples and Generic
Limit Value-2 and Generic Limit Value-4 are used for sub-soil samples.
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Figure 6-28: Soil Sampling Locations

Soil Sampling Study Results (May 2021)

Chemical analyses results show that Total Petroleum Hydrocarbons (TPH), Benzene, Toluene, Ethyl benzene
and Xylenes (BTEX) and Total Organic Halogens (TOX) concentrations for all samples are below their
respective laboratory detection limits.

The Oil & Grease concentrations at ML-T-21-017, ML-T-21-018, ML-T-21-019, ML-T-21-020, ML-T-21-021 and
ML-T-21-023 were reported as 0.071, 0.078, 0.051, 0.102, 0.053 and 0.075 mg/kg respectively.
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Table 6-21: Heavy Metal Anaytical Results (May 2021)

Parameter ML-T-21-017 ML-T-21-018 ML-T-21-019 | ML-T-21-020 ML-T-21-021 ML-T-21-022 | ML-T-21-023

Antimony (Sb) mag/kg 31 - 0.39 0.495 0.45 0.415 0.508 0.626 0.409
Arsenic (As) mg/kg 0.4 471 5.38 4 5.23 3.45 3.4 5.359 3.364
Barium (Ba) mg/kg 15643 433702 182.3 170.5 162.9 110.42 187.52 127.46 312.76
Berylium (Be) mg/kg 0.1 843 <0.05 0.102 0.099 0.28 0.166 0.121 0.234

Boron (B) mg/kg - - <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3

Cadmium (Cd) mg/kg 70 1124 0.173 0.117 0.128 0.146 0.205 0.171 0.19

Chromium (Cr) mg/kg 235 24 5.89 4.27 3.82 3.52 10.934 4.32 4.43
Cobalt (Co) ma/kg 23 225 2.4 1.69 1.82 1.94 2.247 2.07 2.42
Copper (Cu) mg/kg 3129 - 5.65 3.87 - 8.92 5.34 4.907 9.516

Lead (Pb) mg/kg 400 - 16.79 11.22 - 17.44 12.36 14.47 27.242
Mercury (Hg) mg/kg 23 - 0.593 0.334 0.122 0.091 0.184 0.1 0.069
Molybdeium (Mo) ma/kg 391 - 0.5 0.5 0.37 0.357 0.691 0.471 0.531
Nickel (Ni) ma/kg 1564 - 4 2.76 - 2.12 9.01 3.761 6.643
Selenium (Se) mg/kg 391 - 0.91 0.706 0.78 0.598 0.804 0.917 1.288
Silver (Ag) ma/kg 391 - 0.59 0.22 0.169 0.512 0.578 0.181 0.209
Talyum (T1) mg/kg 5 - 0.25 0.158 <0.125 0.137 0.152 0.131 0.15
Tin (Sn) ma/kg 46929 - 2.76 1.69 166 1.49 251 1.79 4.02
Titanium (Ti) mg/kg 312857 - 272.306 301.7 353.937 755.503 450.197 295.558 391.585
Uranium (U) mg/kg - - 0.37 0.364 0.304 1.35 0.624 0.283 0.663
Vanadium (V) mg/kg 548 - 16.96 11.5 11.73 30.59 13.344 12.76 15.57
Zinc (Zn) mg/kg 23464 - 38.87 26.32 28.66 26.91 44.67 34.348 28.617
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Arsenic: All samples exceed the regulatory limit concentration for Arsenic which is 0.4 mg/kg and the exceeding
concentrations vary between 3.364 to 5.38 mg/kg.

Beryllium: All samples but ML-T-21-017 and ML-T-21-019 slightly exceed the regulatory limit concentration for
Beryllium which is 0.1 mg/kg and the exceeding concentrations vary between 0.102 to 0.28 mg/kg, where 0.05
mg/kg is also the laboratory detection limit for this parameter.

Soil Sampling Study Results (January i March 2022)

Chemical analyses results show that Total Volatile Organic Compounds (TVOCs), Total Petroleum
Hydrocarbons (TPH), Benzene, Toluene, Ethyl benzene and Xylenes (BTEX) concentrations for all samples are
below their respective laboratory detection limits.

Arsenic: All samples exceed the regulatory limit concentration for Arsenic which is 0.4 mg/kg. where 0.05 mg/kg
is also the laboratory detection limit for this parameter.

Chromium: S45873 (Service Roadl) exceed the regulatory limit concentration for Chromium which is 24
mg/kg and the exceeding concentration is 31.3 mg/kg.
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Table 6-22: Heavy Metal Analytical Results (January-March 2022).

Parameter S45873 - S 545874 -

A”?S"k‘)‘)’”y mglkg | <0,05 31 . 014 023 <005 | 073 | 013 | 014 | 014 | 024 | 016 | 018 | 017 | 019 | 022 | 012 | 2% | 027 | 027 | 068 | 016 | 024 | <005 | <20 | 023 | 018
Arsenic (As) | mgikg | <0,05 04 471 4,95 11,06 824 | 6650 | 13° | 408 | 392 | 1032 | 794 | 903 | 1154 | 547 | 723 | 558 | 446 | 1899 | 668 | 2266 | 7.94 | 653 | 408 | 361 | 948 | 728
Bariom (82) | makg | <2 15643 33702 33,90 23,10 s626 | 1479 | 934 | 1635 | 1031 | 1052 | 3021 | 1950 | 1412 | 1969 | 1673 | 27 | 154 | 1072 | 2509 | 1265 | 1758 | 1103 | 1586 | 2Le | 1979 | 146

Ca(dg“ji)“m mglkg | <0,05 70 1124 <0,05 <0,05 <005 | <005 | 011 | 047 | 017 | 012 | <005 | 015 | 014 | 012 | <005 | <20 | <20 | 022 | 032 | 012 | 011 | 014 | oos | 20| 015 | 022

Ch’(%'?)i”m mglkg | <0,05 235 24 31,30 063 703 | 295 | 513 | 1121 | 1182 | 723 | 1534 | 904 | 1356 | 830 | 1232 | 21 | 1% | 087 | 1045 | 314 | 2005 | 2087 | 536 | 611 | 1965 | 1068
Cobalt (Co) | mgikg | <0,05 23 225 6,53 7,76 697 | 873 | 876 | 1078 | 839 | 801 | 958 | 1114 | 1323 | 920 | 1057 | 629 | 501 | 902 | 1524 | 7.45 | 1205 | 937 | 422 | 365 | 1682 | 1073
Copper (Cu) | mgkg | <01 3129 - 8,76 32,50 2222 | 4490 | 378 | 3531 | 2130 | 3349 | 51,75 | 3664 | 2108 | 2075 | 2616 | 610 | 476 | 4741 | 2007 | 40,18 | 2485 | 2086 | 17,66 | 520 | 1662 | 3247

Lead (Pb) | mgikg | <0,05 400 - 8,43 7,00 1796 | 1237 | 2% | 2157 | 1686 | 1367 | 3096 | 1567 | 17.15 | 2268 | 21,25 | 528 | 406 | 1256 | 2805 | 1441 | 1821 | 1019 | 683 | 258 | 2217 | 1595

M?':CQL;W mglkg | <0,1 23 - <0,1 <0,1 <01 | <01 [ <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01 | <01
M°'{;‘f§i“m mgikg | <0,05 301 - 025 0,52 022 | 079 | 038 | 062 | 028 | 034 | 014 | 024 | 022 | 017 | 050 | 023 | 016 | 063 | 061 | 032 | 021 | 036 | 012 | 011 | 039 | 067

Nickel (Ni) | mgikg | <01 1564 - 18,30 2,08 10,35 | 5,00 1‘2’5 1462 | 41,04 | 988 | 2167 | 1770 | 22,72 | 1167 | 16,77 1%3 133'6 457 | 1997 | 697 | 3284 | 3741 | 689 | 994 | 2668 | 20,04

Seég"ei)“m mgikg | <0,05 301 - 0,66 091 136 | 071 | 087 | 106 | 560 | 070 | 082 | 103 | 102 | 088 | 100 | 081 | 072 | 087 | 111 | 090 | 104 | 101 | 076 | 069 | 110 | 114
Uranium (U) | mgkg | <005 - - 0.40 032 204 | 036 | 034 | 115 | 075 | 032 | 086 | 044 | 039 | 053 | 1,03 | 045 | 028 | 039 | 08 | 040 | 065 | 046 | 028 | 016 | 035 | 1.23

Va”(i\‘/d)'“m mgkg | <0,05 548 - 45,50 17,80 3465 | 2656 | 2% | 4496 | 37,37 | 2894 | 3437 | 3360 | 2841 | 3266 | 4397 | 377 | %29 | 2574 | 4020 | 2470 | 3010 | 2586 | 2065 | 3T | 3300 | 2905

Zinc (zn) | mgkg | <05 23464 - 29,30 37,50 4772 | 4604 | “3° | 5762 | 32.08 | 4450 | 4291 | 6051 | 6030 | 30,68 | 3001 | %51 | 208 | 5728 | 5532 | 5957 | 5061 | 5453 | 2836 | 138 | 3304 | 132

BTEX mg/kg <0,1 - - <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1

TVOCS (w/
PID) ppm - - - - - - - - - - - - - - - - - - - - - - - - - - -
TPH

(fsrgiﬁijarll:;j mgikg | <100 - . <100 <100 <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100

TOX mgkg | - - - 303 29,30 - - - - - - - - - - - - - - - - - - - - - -
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Sensitivity Assessment

Sensitivity features Supported by Sensitivity value

Limited presence of soil with Primary data and secondary data | Medium
agricultural potential.

Presence of some zones with soil
potential erosion.

Limited soil contamination.

6.2.1.6 Hydrology and surface water quality

Hydrology is the scientific study of the movement, distribution, and management of
water on Earth and other planets, including the water cycle, water resources, and
environmental watershed sustainability. Hydrology subdivides into surface water
hydrology, groundwater hydrology (hydrogeology), and marine hydrology. Domains
of hydrology include hydrometeorology, surface hydrology, hydrogeology, drainage-
basin management, and water quality, where water plays the central role.

Definition

RSA: Water catchment of the Filyos River.

Rationale: Catchment of the Filyos River has been determined as RSA, since the
drainage of the sub-basins associated with the Project Site and the Aol is to Filyos
River.

Aol: Aol is defined as sub-catchments (micro catchments) of Filyos River where the
project units are in a relation with. The border of this area is also used as a
boundary of the groundwater flow model.

Study areas

Rationale: Since the physical factors affecting the direction and accumulation of the
movement of surface waters are the basin boundaries, the sub-basin boundaries are
determined as the hydrological Aol.

Primary sources: Primary data from field wor
Laboratories in January and March 2022.

Data sources — -
Secondary sources: Secondary data from scientific papers, grey literature and

government agency reports & databases.

Methodological approach

Baseline hydrological characterizations and surface water quality assessments were made according to the
primary and secondary data sources. Primary data were sourced from the fieldworks involving a hydrocensus
survey in the Aol which aims at determining the groundwater and surface water resources and stakeholder
water users in and around the Aol. Based on this hydrocensus survey a comprehensive water sampling study
was conducted in the Aol.
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All fieldworks including hydrocensus and water sampling study were conducted according to local and
international standards and guidelines where applicable.

The following regulations and guidelines were taken into consideration during the baseline hydrological
characterization and surface water quality assessment studies:

A Surface Water Quality Regulation AYSKYOo
A Irrigation Water Classification by US Salinity Laboratory
A IFC General EHS Guideline for Effluent Discharge Limits

During the baseline studies, the reports which were used as secondary data sources are listed below:

A Western Black Sea Basin Flood Management Plan, Ministry of Agriculture and Forestry General Directorate
of Water Management, Akar-Su M¢ hendi sl i k M¢gkavirlik Ltd. kti ., Jul

A Preparation of Basin Protection Action Plans Project West Black Sea Basin, TUBITAK - The Scientific and
Technological Research Council of Turkey, Marmara Research Center, November 2013.

A Sakarya Gas Field-Onshore Producti on Facility Fl ood Ri sk Ane
Consulting Co. Ltd., January 2022.

A Renewable Energy List, EPDK - Energy Market Regulatory Authority of Turkey, 2022.

A Filyos River (ID:1335)i Der eci ki van, Stream Gauge Data, Elektrik K

The regional hydrology and the baseline of the TP-OTC Sakarya Gas Field Project are discussed herein.

Regional context (RSA)
Hydrology and Surface Water Quality

The Project Site is located in the Filyos Basin, which is the sub-basin of the Western Black Sea Basin. The
length of the Filyos River, located in the Filyos Basin, is 360 km. A map showing the Filyos River and other
surrounding streams in the Western Black Sea Basin and their classifications according to Surface Water Quality
Management Regulation is presented in Figure 6-29.

The Filyos River originates from the Benli Mountain, in the north of Seben Town, under the name Ulusu. The

stream descends to the Gerede Plateau and merges with the Gerede Stream. The stream flows in northeast

direction. It turns northwest by merging with many streams on the foothills of the ligaz Mountains. The Arag
Stream and Sojanl é& Stream merge i n KesthatagpkYeGice StepamCent er
and, passing through Yenice, turns north and descends to the Caycuma Plain. In this part, it is named Filyos

River, which arises from Efteni Lake in the Bolu Mountains, joins with Devrek Stream and reaches the Black

Sea in Hisartnu. Filyos River splits into many tributaries upstream. For this reason, it has been called by different

names i n many regions. Some of its names are Yenice Ri
Stream, Ak-ay, Sdjanlé Stream etc.

2Akar-Su M¢ghendi sl i k M¢kavi Ministly of Adridilture ard Forestry Geherdl Direcoiate 6f YWater Management.
Western Black Sea Basin Flood Management Plan, Ankara.
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Water quality assessments between 2000 and 2011 were reported by TUBITAK for the more important streams
in the Filyos sub-basin. 2 Evaluations were made in accordance with the Water Pollution Control Regulation and
the Surface Water Quality Management Regulation. The evaluations in the sub-basin are summarized below.

Important parameters showing organic matter, nitrogen and phosphorus pollution were evaluated according to
the aforementioned regulations. For what concerns COD (Chemical Oxygen Demand) and BOD (Biochemical
Oxygen Demand), which are important parameters indicating organic pollution in the Western Black Sea Basin,
streams are predominantly classified as Class | (very good) or Il (good). However, while the COD parameter
falls in Class Il for the Gerede Stream in Bahgedere, the BOD parameter sometimes is Class Il or IV (poor) for
the streams Gerede, Be¢yéeksu, Devrek Stream, Mar kusa St

Although the water quality in the sub-basin is either in Class | or Class Il in terms of important nitrogen
parameters (NH4-N and NOs-N), NH4-N parameter in the Gerede Stream and the Filyos River, and NOs-N
parameter in the Devrek Stream and in the Yenice Stream is in Class lll and Class IV. On the other hand, as
for NO2-N streams mostly fall in Class lll and Class IV throughout the sub-basin. Total Phosphorus parameter
generally varies between Class Il and Class Il along the sub-basin.

According to group A parameters showing physical and inorganic chemical pollutants, it is observed that water
quality is predominantly in Class Ill and Class IV. Dissolved oxygen was classified as Class Ill in the Devrek
Stream, the Yenice Stream and the Filyos River. In the Gerede Stream, sodium, chloride, sulfate, total dissolved
matter, and dissolved oxygen parameters were measured as Class Il and Class IV, and water quality problems
in terms of salinity and dissolved matter were determined in the Gerede Stream.

Group B (organic) parameters, which are related with organic matter pollution, are predominantly in Class | and
Class Il throughout the sub-basin. However, in terms of organic substances, the water quality decreases to
class Ill in the Devrek Stream and to class IV in the Gerede Stream.

Group C, which shows inorganic pollution, is mostly between Class Il and Class Il throughout the sub-basin. It
is calculated as Class IV only in the Gerede Stream due to chromium concentration. In the Filyos River, the
Yenice Stream, the llgaz Stream and the Devrek Stream, it falls to Class Il due to iron concentration.

When evaluated for the general conditions in the Surface Water Quality Management Regulation, the Gerede
Stream was observed as Class Ill due to its color, and the other streams as Class I, for temperature, pH,
conductivity and color parameters. The conductivity in the Gerede Stream is Class IV, while in the remaining
streams it is predominantly Class Il. The temperature parameter varies between Class Il in the Filyos River and
between Class | and Class Il in other streams. In all streams in the Filyos sub-basin, the pH parameter is at
Class I level.

In the Surface Water Quality Management Regulation, group A is defined as oxygenation parameters and
includes dissolved oxygen, COD and BOD parameters. BOD parameter is Class IV in the Gerede Stream, Class
Il in the Devrek Stream and the Filyos River, and Class Il in other streams. The COD parameter was observed
as Class | across the sub-basin. Alternatively, dissolved oxygen is Class IV in the Gerede Stream and Class Il
in the remaining streams.

In the Surface Water Quality Management Regulation, group B is defined as nutrient parameters and includes
ammonium, nitrite, nitrate, total Kjeldahl nitrogen and total phosphorus parameters. NH4-N parameter varies

3 TUBITAK - The Scientific and Technological Research Council of Turkey. (November 2013). Marmara Research Center, Preparation of
Basin Protection Action Plans Project West Black Sea Basin.
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between Class IV in the Gerede Stream and between Class | and Class Il in other streams. NOs-N parameter
is at Class | level throughout the sub-basin. Insufficient data are available for classification of total Kjeldahl
nitrogen.

In the Surface Water Quality Management Regulation, group C parameters are defined as trace elements
(metals) and include mercury, cadmium, lead, copper, nickel and zinc parameters. In this parameter group,
there is no measurement in most stations, and the cadmium parameter in the Filyos River and the Yenice
Stream is at Class Il level. Lead parameter is Class Ill in the Yenice Stream and Class Il in the Filyos River. The
copper parameter, on the other hand, varies between Class Il and Class Ill over the Gerede Stream and is at
Class Il level in the Filyos River.

There are not sufficient measurements for group D (bacteriological parameters) in both Water Pollution Control
Regulation and the Surface Water Quality Management Regulation.
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Figure 6-29: Streams in Western Black Sea Basin and their Classifications according to Surface Water Quality Management Regulation*

4 TUBITAK - The Scientific and Technological Research Council of Turkey. (November 2013). Marmara Research Centre, Preparation of Basin Protection Action Plans Project West Black
Sea Basin.
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A Surface Water Resources
There is no hydroelectric power plant (HEPP) or dam located within the Aol. Distances from HEPPs or dams
in the RSA are shown in Figure 6-30 and related information is given in Table 6-23b el ow. The
the Kozcajéz Dam and t he Ki r azbhs ke the Prdjeatis lodated. Mheyt
are included because of their proximity to the Project Site. The other dams are located upstream of the
Filyos River.
Table 6-23: Heavy Metal Analytical Results
Operation Operation
Start Year End Year
tayalte HEPP In Operation 2016 2026
Tefen HEPP In Operation 2011 -*
Piringlik HEPP In Operation 2014 2025
Eren HEPP In Operation 2014 2025
Kirazl é@ék®° p|HEPP&Dam In Operation 2020 2030
Arag HEPP & Dam In Operation 2021 2030
Kepr¢bakeé HEPP In Operation 2012 2022
Yal nézca HEPP In Operation 2009 -*
Akt ack HEPP In Project Planning | - -
Al dej i r men | HEPP In Project Planning | - -
Kekl a Dam In Operation 2018 -*
Kozcaj éz Dam In Project Planning | - -
Akhasan Irrigation Pond In Operation 2016 -*
Haceéel ar Dam In Project Planning | - -
Tekke Dam In Project Planning | - -
Cay Dam In Project Planning | - -
Andeéer az Dam In Project Planning | - -
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Figure 6-30: Location Map of the Nearby Dams and HEPPs
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