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Abbreviations  

Abbreviations  and Definitions  

Abbreviation  Description  

ñMetg¿n-Eze-Atis JVò 
or ñClientò 

Metgün-Eze-Atis Joint Venture 

Metgün Metg¿n Ķnĸaat Taahh¿t ve Ticaret A.ķ. 

Eze Eze Ķnĸaat A.ķ. 

Atis Atis Asfalt Taahh¿t Ķnĸaat Sanayi ve Ticaret A.ķ. 

WSP  WSP Danēĸmanlēk ve M¿hendislik Ltd. ķti. 

AoI Area of Influence 

As Arsenic 

BTEX Benzene, Toluene, Ethylbenzene and Xylenes 

CBE Charge Balance Error 

Cd Cadmium 

Co Cobalt 

Cr Chromium 

Cu Copper 

DO Dissolved Oxygen 

DSĶ State Hydraulic Works 

EAFZ East Anatolian Fault Zone 

EC25 Specific Electrical Conductivity 

GPR Groundwater Protection Regulation 

Hg Mercury 

IBTZ ĶzmirïBalēkesir Transfer Zone 

LSA Local Study Area 

MoEUCC Ministry of Environment, Urbanization and Climate Change 

NAFZ North Anatolian Fault Zone 

Ni Nickel 

Pb Lead 

PMT Pressuremeter Test 
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Abbreviation  Description  

RSA Regional Study Area 

RWIHC Regulation of Water Intended for Human Consumption 

SAR Sodium Adsorption Ratio 

Sb Antimony 

SPT Standard Penetration Test 

TOX Total Organic Halogens 

TPH Total Petroleum Hydrocarbons 

TVOCs Total Volatile Organic Compounds 

V Vanadium 

Zn Zinc 
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6. ENVIRONMENTAL AND SOCIAL 
BASELINE  

This chapter provides a summary of the environmental (both physical and biological) and social characteristics within 

the Regional Study Area (ñRSAò) and the Area of Influence (ñAoIò) prior to the implementation of the Project. Following 

the methodology guidelines outlined in Chapter 5, the information provided here will cover all pertinent aspects to 

offer insight into the environmental and social conditions of the area with the sub-sections below. This chapter aims 

to assess the sensitivity of baseline conditions. The data presented in this chapter serves as the baseline for the 

Impact Assessment discussed in Chapter 7. 

The baseline assessment is based on the Project components described in Chapter 3. The AoI is defined differently 

depending on the environmental or social component being considered, as explained in the Methodology (Chapter 

5), and is further detailed by topic, i.e. physical, biological, and social, in this chapter. The term RSA is also utilized 

in the methodology to provide high-level information when site-specific data is absent at the AoI level, or regional 

data is necessary to define components and assess impacts. Consequently, the RSA encompasses the Project AoI. 

The RSA offers a regional perspective on environmental conditions and serves as a starting point for understanding 

the regional-scale environmental context, using information from secondary sources like academic literature, 

technical reports, and databases. For each investigated component, the AoI is defined, considering the Project 

footprint along with a variable-width buffer based on the characteristics of the components and Project activities. 

These AoIs are illustrated and discussed in the relevant sections of the chapter. 

Appendix A presents the laboratory reports of baseline measurements conducted for soil, surface water, 

groundwater, air quality, noise and vibration. 

6.1 Physical Components  

6.1.1 General Methodology  

6.1.1.1 Desk Studies 

An extensive review of existing literature has been conducted, focusing specifically on the RSA, to compile available 

data on key physical environmental aspects such as meteorological conditions, air quality, soil, water quality, sources 

of pollution, hydrology, hydrogeology, geology, and geomorphology. This review includes both scientific publications 

and grey literature, aiming to provide an accurate and well-rounded understanding of the physical characteristics of 

the Project Area. 

6.1.1.2 Field Studies 

The visit encompassed the Project Area, its surroundings, with a focus on evaluating physical components. The 

methodology of the baseline data collection and the analysis of baseline data for each component are explained in 

sections below. All physical baseline measurements were carried out by ENCON Laboratuvarē A.ķ. in accordance 

with its accredited scope. 
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6.1.2 Meteorology  and Climatology  

The meteorological characteristics of the Area of Influence (AoI in 2,000 m buffer zone) play a critical role in assessing 

air quality, the dispersion of pollutants in the air, and ensuring the structural safety of Project components and the 

overall Project environment. Understanding these meteorological factors is essential for a comprehensive analysis 

and effective management of environmental and safety considerations. 

This section details the baseline conditions for local and regional meteorology and climatology, forming the foundation 

for the evaluation of air quality.  

Meteorological data utilized in this analysis were sourced from Meteorology Stations situated around the Project 

Area. Specifically, data were recorded at the Kocaeli-Central Meteorology Station and Kocaeli-Cengiz Topel Airport 

Meteorology Station and obtained from the Turkish State Meteorology General Directorate to establish fundamental 

conditions for meteorology and climatology. The geographic location of the Kocaeli-Central Meteorology Station and 

Kocaeli-Cengiz Topel Airport Meteorology Station are illustrated in Figure 6.1. 

Kocaeli Province has a temperate, humid climate with cool, wet winters and warm, humid summers. Temperatures 

are generally a few degrees above freezing during the winter period, while summers are warm. Rainfall occurs year-

round and is higher in late autumn and winter than in midsummer, with December the wettest month and August the 

driest. Snow may occur in winter, but it is generally infrequent and usually short-lived at low elevations. This climatic 

information is vital for the comprehensive understanding of the meteorological conditions that influence air quality 

and structural design considerations in the Project Area. 
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Figure 6.1 Location of Kocaeli -Central Meteorology Station and Kocaeli -Cengiz Topel Airport Meteorology Station  
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6.1.2.1 Kocaeli-Central Meteorology Station 

6.1.2.1.1 Air Temperature  

According to the observation records of Kocaeli-Central Meteorology Station between 1929 and 2024, the highest 

air temperature was recorded in July with 44.1°C, and the lowest air temperature was measured in February with  

-18.0°C. Annual average air temperature is 14.9°C (see Table 6.1 and Figure 6.2). 

Table 6.1 Kocaeli -Central Meteorological Station ï Air Temperature Measurements (°C) ( 1929 
- 2024) 

Months  Average Air Temperature  Maximum Air Temperature  Minimum Air Temperature  

January 6.2 24.9 -13.1 

February 6.7 26.7 -18.0 

March 8.6 30.8 -6.5 

April 13.0 35.0 -1.0 

May 17.6 37.2 1.8 

June 21.7 40.7 4.0 

July 23.9 44.1 10.1 

August 24.0 42.9 10.9 

September 20.5 40.2 4.9 

October 16.2 36.2 2.4 

November 12.2 30.0 -3.4 

December 8.5 27.4 -8.8 

Annual  14.9 34.7 -1.4 
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Figure 6.2 Kocaeli -Central Meteorological Station ï Air Temperature Measurements (°C) ( 1929 
- 2024) 

6.1.2.1.2 Precipitation  

According to the observation records of Kocaeli-Central Meteorology Station between 1929 and 2024, maximum 

amount of precipitation per month was measured in July with 169.4 mm. The annual average total precipitation is 

814 mm (see Table 6.2 and Figure 6.3). 

Table 6.2 Kocaeli -Central Meteorological Station - Precipitation Measurements (mm) ( 1929 - 
2024) 

Months  Average Total Precipitation  Maximum Monthly Precipitation  

January 93.0 88.0 

February 76.0 55.0 

March 71.5 47.5 

April 51.3 42.0 

May 48.4 79.8 

June 55.5 98.1 

July 44.9 169.4 

August 42.8 125.8 

September 58.6 125.5 

October 85.0 117.3 

November 79.1 60.4 

December 107.9 78.0 
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Months  Average Total Precipitation  Maximum Monthly Precipitation  

Annual  814.0 169.4 

 

 

Figure 6.3 Kocaeli -Central  Meteorological Station - Precipitation Measurements (mm)  (1929 - 
2024) 

6.1.2.1.3 Atmospheric Pressure  

According to the long term (1929-2024) observation records of Kocaeli-Central Meteorology Station, maximum 

atmospheric pressure is observed as 1036 hPa, and minimum atmospheric pressure is 972.7 hPa. Average 

atmospheric pressure is 1006.7 hPa per year (see Table 6.3 and Table 6.4).  

Table 6.3 Kocaeli -Central Meteorological Station - Atmospheric Pressure Measurements 
(hPa) (1929 - 2024) 

Months  Average Atmospheric 
Pressure  

Maximum Atmospheric 
Pressure  

Minimum Atmospheric 
Pressure  

January 1009.2 1036.0 983.2 

February 1008.2 1029.2 984.7 

March 1006.9 1027.2 974.0 

April 1005.3 1025.1 978.4 

May 1005.1 1021.2 988.0 

June 1004.4 1016.4 986.0 

July 1003.4 1019.7 988.2 

August 1004.0 1015.1 989.6 

September 1006.7 1020.0 986.8 
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Months  Average Atmospheric 
Pressure  

Maximum Atmospheric 
Pressure  

Minimum Atmospheric 
Pressure  

October 1009.2 1024.1 987.4 

November 1009.2 1026.3 972.7 

December 1009.2 1035.1 985.1 

Annual  1006.7 1036.0 972.7 

 

 

Figure 6.4 Kocaeli -Central Meteorological Station - Atmospheric Pressure Measurements 
(hPa) (1929 - 2024) 

6.1.2.1.4 Relative Humidity  

According to the longȤterm (1929ï2024) observation records of the KocaeliȤCentral Meteorology Station, the annual 

average relative humidity is 71.9%. Monthly average relative humidity values vary between 67.1% and 75.9% 

throughout the year (see Table 6.4 and Figure 6.4).  

Table 6.4  Kocaeli -Central Meteorological Station - Relative Humidity Measurements (%) ( 1929 
- 2024) 

Months  Average Relative Humidity (%)  

January 75.9 

February 74.5 

March 72.7 

April 69.1 

May 69.5 
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Months  Average Relative Humidity (%)  

June 67.1 

July 67.5 

August 68.9 

September 71.0 

October 75.3 

November 75.5 

December 75.5 

Annual  71.9 

 

 

Figure 6.5 Kocaeli -Central Meteorological Station - Relative Humidity Measurements (%) ( 1929 
- 2024) 

6.1.2.1.5 Evaporation  

According to the observation records of Kocaeli-Central Meteorology Station between 1929 and 2024, the average 

total evaporation was 1003.4 mm, and the daily maximum evaporation was 27 mm in April. Evaporation Values for 

1929 and 2024 are presented in Table 6.5 and Figure 6.6. 

Table 6.5 Kocaeli -Central Meteorological Station - Evaporation Measurements (mm) ( 1929 - 
2024) 

Months  Average Evaporation (mm)  Daily Maximum Evaporation (mm)  

January 29.6 4.6 

February 35.7 7.9 
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Months  Average Evaporation (mm)  Daily Maximum Evaporation (mm)  

March 38.2 7.3 

April 87.9 27.0 

May 121.6 13.0 

June 150.6 12.0 

July 167.9 14.0 

August 150.6 12.0 

September 104.4 11.0 

October 59.5 7.0 

November 31.6 8.5 

December 25.8 10.6 

Annual  1003.4 27.0 

 

 

Figure 6.6 Kocaeli -Central Meteorological Station - Evaporation Measurements (mm) ( 1929 - 
2024) 

6.1.2.1.6 Wind Distribution  

Number of Winds 

The total number of the wind blowing measured at Kocaeli-Central Meteorological Station between 1929 and 2024 

is given in Table 6.6 and Figure 6.7. As can be seen from the Table 6.6 and Figure 6.7, dominant wind direction is 

from the southȤeast (SE), while the secondȤdegree dominant wind direction is from the east (E).  
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Table 6.6 Kocaeli -Central Meteorological Station - Wind Direction Measurements ( 1929 - 2024) 
(blowing from)  

Direction  Annual Total Wind  

N 55867 

NNE 36414 

NE 47188 

ENE 38936 

E 64906 

ESE 53384 

SE 83822 

SSE 41124 

S 18804 

SSW 11348 

SW 14555 

WSW 12577 

W 43155 

WNW 47795 

NW 54689 

NNW 31102 

 

Wind Speed 

According to data from Kocaeli-Central Meteorology Station between 1929 and 2024, the annual average wind speed 

is 1.6 m/s. The maximum monthly wind speed was recorded in March as 35.0 m/s, blowing from the westȤnorthwest 

(WNW) direction (see Table 6.7) 

Table 6.7 Kocaeli -Central Meteorological Station - Wind Speed Measurements ( m/sec) (1929 - 
2024) (blowing from)  

Months  Average Monthly Wind Speed (m/sec)  Maximum Monthly Wind  

January 1.6 NW   29.9 

February 1.7 W    31.3 

March 1.8 WNW  35.0 

April 1.8 WNW  28.7 

May 1.7 W    32.6 

June 1.6 WNW  26.1 

July 1.6 NNW  29.4 
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Months  Average Monthly Wind Speed (m/sec)  Maximum Monthly Wind  

August 1.5 NNW  26.2 

September 1.4 NNW  27.7 

October 1.3 W    26.1 

November 1.4 WNW  31.1 

December 1.5 SW   28.5 

Annual 1.6 WNW  35.0 

 

 

Figure 6.7 Kocaeli -Central Meteorological Station - Wind Speed (m/sec) (blowing from)  

6.1.2.1.7 Other Parameters  

According to the observation records of Kocaeli-Central Meteorology Station between 1929 and 2024: 

Â The maximum snow thickness was measured as 90 cm, 

Â The average annual number of snow days is 11.67, 

Â The number of snow-covered days is 8.77, 

Â The number of foggy days is 8.22, 

Â The number of hail days is 1.22, 

Â The number of frosty days is 5.65, 

Â The number of thunderstorm days is 4.47, 

Â The number of strong windy days is 44.02 days per year, and 
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Â The number of stormy days is 7.46 days per year. 

6.1.2.2 Kocaeli-Cengiz Topel Airport Meteorology Station 

6.1.2.2.1 Air Temperature  

According to the observation records of Kocaeli-Cengiz Topel Airport Meteorology Station between 2002 and 2024, 

the highest air temperature was recorded in July with 41.6°C, and the lowest air temperature was measured in 

January with -16°C. The annual average air temperature is 14.2°C (see Table 6.8 and Figure 6.8). 

Table 6.8 Kocaeli -Cengiz Topel Airport Meteorological Station ï Air Temperature 
Measurements (°C) (2002 - 2024) 

Months  Average Air Temperature  Maximum Air Temperature  Minimum Air Temperature  

January 5.4 26.3 -16.0 

February 6.5 27.3 -11.4 

March 8.4 30.1 -8.6 

April 12.0 34.5 -3.2 

May 16.6 34.5 -0.5 

June 21.0 38.0 5.7 

July 23.3 41.6 7.8 

August 23.7 39.4 6.8 

September 19.7 38.2 2.8 

October 15.2 35.7 -2.1 

November 10.9 30.8 -7.4 

December 7.2 28.2 -9.8 

Annual  14.2 41.6 -16.0 
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Figure 6.8 Kocaeli -Cengiz Topel Airport Meteorological Station ï Air Temperature 
Measurements (°C) (2002 - 2024) 

6.1.2.2.2 Precipitation  

According to the observation records of Kocaeli-Cengiz Topel Airport Meteorology Station between 2002 and 2024, 

maximum monthly precipitation was recorded in December with 104 mm. The annual average total precipitation is 

856 mm (see Table 6.9 and Figure 6.9). 

Table 6.9 Kocaeli -Cengiz Topel Airport  Meteorological Station - Precipitation Measurements 
(mm) (2002 - 2024) 

Months  Average Total Precipitation  Maximum Monthly Precipitation  

January 102.9 52.8 

February 77.3 56.0 

March 80.3 41.5 

April 54.7 52.6 

May 58.6 37.8 

June 61.5 55.6 

July 37.5 55.2 

August 55.1 92.7 

September 53.8 47.1 

October 82.2 56.6 

November 81.0 65.9 

December 111.1 104.0 
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Months  Average Total Precipitation  Maximum Monthly Precipitation  

Annual  856.0 104.0 

 

 

Figure 6.9 Kocaeli -Cengiz Topel Airport  Meteorological Station - Precipitation Measurements 
(mm) (2002 - 2024) 

6.1.2.2.3 Atmospheric Pressure  

According to the long term (2002 - 2024) observation records of Kocaeli-Cengiz Topel Airport Meteorology Station, 

maximum atmospheric pressure was recorded as 1032.2 hPa, while the minimum atmospheric pressure was 

observed as 975.6 hPa. The annual average atmospheric pressure is 1007.9 hPa (see Table 6.10 and Figure 6.10).  

Table 6.10 Kocaeli -Cengiz Topel Airport  Meteorological Station - Atmospheric Pressure 
Measurements (hPa) (2002 - 2024) 

Months  Average Atmospheric 
Pressure  

Maximum Atmospheric 
Pressure  

Minimum Atmospheric 
Pressure  

January 1010.1 1031.5 981.9 

February 1009.8 1028.5 979.9 

March 1008.7 1029.0 985.4 

April 1007.0 1020.0 979.2 

May 1005.9 1020.0 992.1 

June 1004.6 1015.1 992.5 

July 1003.8 1014.0 990.3 

August 1004.5 1015.2 991.3 

September 1007.0 1020.3 992.9 
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Months  Average Atmospheric 
Pressure  

Maximum Atmospheric 
Pressure  

Minimum Atmospheric 
Pressure  

October 1010.6 1026.8 989.1 

November 1011.2 1027.4 975.6 

December 1011.4 1032.2 984.8 

Annual  1007.9 1032.2 975.6 

 

 

Figure 6.10 Kocaeli -Cengiz Topel Airport  Meteorological Station - Pressure Measurements 
(2002 - 2024) 

6.1.2.2.4 Relative Humidity  

According to the long term (2002 - 2024) observation records of Kocaeli-Cengiz Topel Airport Meteorology Station 

the annual average relative humidity is 80.2%, and monthly average relative humidity values range between 75.8% 

and 84.8% throughout the year (see Table 6.11 and Figure 6.11).  

Table 6.11  Kocaeli -Cengiz Topel Airport  Meteorological Station - Relative Humidity 
Measurements (%) (2002 - 2024) 

Months  Average Relative Humidity (%)  

January 83.4 

February 81.1 

March 79.1 

April 77.6 

May 79.4 
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Months  Average Relative Humidity (%)  

June 78.0 

July 75.8 

August 76.3 

September 78.6 

October 83.9 

November 84.1 

December 84.8 

Annual  80.2 

 

 

Figure 6.11 Kocaeli -Cengiz Topel Airport  Meteorological Station - Relative Humidity 
Measurements (%) (2002 - 2024) 

6.1.2.2.5 Evaporation  

According to the observation records of the KocaeliȤCengiz Topel Airport Meteorology Station between 2002 and 

2024, evaporation parameters such as annual total evaporation and daily maximum evaporation are not measured 

at this station. 

  



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report ï Chapter 6.1 - Physical Baseline 
2026-05-05 | 25753037_Final_Rev00 25 
 

6.1.2.2.6 Wind Distribution  

Number of Winds 

The total number of the wind blowing measured at KocaeliȤCengiz Topel Airport Meteorology Station between 2002 

and 2024 is given in Table 6.12 and Figure 6.12. As can be seen from the Table 6.12 and Figure 6.12, dominant 

wind direction is from the east (E), while the secondȤdegree dominant wind direction is from the west (W).  

Table 6.12 Kocaeli -Cengiz Topel Airport  Meteorological Station - Wind Direction 
Measurements (2002 - 2024) (blowing from)  

Direction  Annual Total Wind  

N 8315 

NNE 12314 

NE 15600 

ENE 11611 

E 23605 

ESE 6341 

SE 3634 

SSE 2486 

S 4459 

SSW 3018 

SW 3675 

WSW 7759 

W 14800 

WNW 5599 

NW 4459 

NNW 4607 

 

Wind Speed 

According to data from Kocaeli-Cengiz Topel Airport Meteorology Station between 2002 and 2024, the annual 

average wind speed is 1.8 m/s. The maximum monthly wind speed was recorded in July as 29.8 m/s, blowing from 

the west (W) direction (see Table 6.13) 

Table 6.13 Kocaeli -Cengiz Topel Airport  Meteorological Station - Wind Speed Measurements 
(m/sec) (2002 - 2024)  (blowing from)  

Months  Average Monthly Wind Speed (m/sec)  Maximum Monthly Wind  

January 1.7 S    24.7 

February 1.8 S    28.8 
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Months  Average Monthly Wind Speed (m/sec)  Maximum Monthly Wind  

March 2 W    23.7 

April 1.9 W    23.1 

May 1.8 W    22.1 

June 1.9 W    22.1 

July 2 W    29.8 

August 2 SSW  23.1 

September 1.7 W    19.5 

October 1.4 SSW  24.2 

November 1.4 S    29.3 

December 1.5 WSW  22.6 

Annual  1.8 W    29.8 

 

 

Figure 6.12 Kocaeli -Cengiz Topel Airport  Meteorological Station - Wind Speed (m/sec) (blowing 
from)  

6.1.2.2.7 Other Parameters  

According to the observation records of Kocaeli-Cengiz Topel Airport Meteorology Station between 2002 and 2024: 

Â The maximum recorded snow thickness is 41 cm. 

Â The average annual number of snowȤcovered days is 7.13 days. 

Â The average annual number of snowȤprecipitation days is 8.16 days. 
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Â The average annual number of foggy days is 44.81 days. 

Â The average annual number of hail days is 2.11 days. 

Â The average annual number of thunderstorm days is 35.71 days. 

Â The average annual number of strongȤwind days is 63.84 days. 

Â The average annual number of stormy days is 8.06 days. 

6.1.3 Geology and Geomorphology  

A detailed Geological and Geotechnical Survey was conducted by PROTA Mühendislik in 2025. Within the scope of 

the survey, engineering geology maps (scale 1:2,000) and cross-sections (horizontal: 1:1,000; vertical: 1:500) of the 

Project Route were prepared; the soil and rock units along the alignment were evaluated from the perspectives of 

engineering geology, geotechnics, and tunnelling, classified, and the design ground parameters were provided. In 

addition, information was given on groundwater conditions and on geological problems likely to be encountered 

during tunnel excavations. The geologicalïgeotechnical assessments presented in the report are based on 

geotechnical investigation boreholes conducted for the Project, in-situ tests performed in the boreholes (SPT, PMT, 

BST), and laboratory tests. 

6.1.3.1 Geomorphology 

Kocaeli is situated in northwestern Türkiye, occupying a key geographic position in the eastern part of the Marmara 

Region. The city is bounded by the Black Sea to the north and the Gulf of Ķzmit to the south. The morphological 

evolution is heavily controlled by the North Anatolian Fault Zone (ñNAFZò), which serves as the primary tectonic 

driver. The Izmit Bay is a classic example of a tectonic pull-apart basin formed by the right-lateral strike-slip motion 

of the NAFZ. The active tectonism has resulted in distinct morphological differences between the northern and 

southern flanks of the peninsula. Izmit Bay is structurally situated within a tectonic graben formed as a segment of 

NAFZ. Detailed analyses indicate that the morphological evolution of the bay is strictly controlled by the active tectonic 

regime, which governs the basinôs opening and subsidence. It is delimited by the Kocaeli plateau, representing the 

uplifted block, and by the Samanlē Mountains, which form a steep tectonic front. The coastal margins of the bay are 

characterized by varying widths of coastal plains, ranging generally between 1 and 4 km. These plains are formed 

by the coalescence of alluvial fans and small fan deltas, where material eroded from the high hinterland is deposited 

along the shoreline. Particularly in the eastern sector, the coastline transforms into a continuous alluvial strip formed 

by the accumulation of thick alluvial deposits. This extensive deposition, which comprises the widest Quaternary 

units in the Marmara Region, is a direct result of the interaction between fluvial transport and the tectonic subsidence 

of the graben floor. Geologically, the region has undergone a peneplanation process, whereby prolonged erosion 

transformed the landscape into a gently undulating plateau. During the Pliocene epoch, Post-Alpine tectonic forces 

uplifted the region, leading to intensified fluvial incision and pronounced topographic dissection in the southern 

portion. Generally, it is observed that the eastern boundary has a higher elevation compared to the western boundary 

(Figure 6.13). 

The important feature is the northward tilting of the peninsula blocks. Rivers flowing north towards the Black Sea are 

longer with gentler gradients, whereas the southern drainage basins are short, steep, and possess high erosional 

energy, transporting alluvial material into the fan deltas along the Izmit Bay coastline. The major streams within the 

Project Area are the 17-kilometre-long Dil Stream (also known as Tavĸanlē Stream) and a 14-kilometre-long ¢ēnarlē 

Stream. originating on the Kocaeli Plateau and pouring into the Gulf of Ķzmit, the Dil Stream functions as a natural 

morphostratigraphic boundary that separates distinct lithological formations across the landscape. The geological 

units on both sides of the stream differ significantly, and the stream marks the western limit of the karstic Triassic 

and Upper Cretaceous limestone units. Beyond its role as a boundary, the Dil Stream has developed a significant 

alluvial fan system at its pourpoint, which is known as the Dilovasē. The high-energy stream flow slows down, 
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depositing thick layers of unconsolidated sediments such as sand, silt, gravel, etc. This creates a sharp geological 

contrast for the route of the Project. The alignment transitions from the rigid, fractured limestone bedrock of the 

plateau to the soft, varying ground conditions of the alluvial plain. Understanding this bedrock-alluvium transition is 

vital for assessing slope stability and selecting appropriate tunnelling methods. On the other side, the eastern extent 

of the carbonate reservoir is delineated by the Yukarē Hereke-Serçetepe alignment. Spatially, the formation is not 

limited to this axis but also exhibits a northward continuity, extending as far as the Köseköy-Tepeköy vicinity. 

Consequently, the karstified zone is strictly confined between these defined morphostratigraphic boundaries north of 

the Tavĸanlē-Hereke line. Within these boundaries, the Triassic and Upper Cretaceous units exhibit advanced karstic 

features, clearly indicating a dissolution-controlled landscape evolution. In contrast to this rigid Palaeozoic-Mesozoic 

basement, the coastal areas and the Izmit Bay graben floor are dominated by Neogene-Quaternary deposits. These 

soft cover units, comprising marine Pleistocene sediments and Holocene alluvium, form the foundation for the 

settlement areas and present a completely different geotechnical profile compared to the uplifted plateau. 
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Figure 6.13 Topography of the Project Area and its Vicinity  
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6.1.3.2 Geology 

6.1.3.2.1 Regional Geology  

The geological structure of the Kocaeli Peninsula presents a complex stratigraphic sequence extending from the 

Paleozoic to the Quaternary. Based on the geological baseline data and regional lithostratigraphic correlations, the 

Project Area is characterized by rock units spanning from the Ordovician to the present, separated by distinct tectonic 

and erosional gaps. The generalized columnar section of the region can be categorized into four major sequences. 

The oldest stratigraphic units in the region consist of strata accumulated during the Paleozoic Era, represented by 

two distinct stratigraphic sequences: the Ķstanbul Paleozoic Sequence and ¢ēnarlēdere Paleozoic Sequence. The 

Ķstanbul Paleozoic Sequence was deposited between the Ordovician and Early Carboniferous periods and is 

dominantly characterized by carbonate sedimentary facies. The base of the sequence comprises Early Ordovician 

shallow marine shales, stratigraphically overlain by sandstone-shale alternations deposited during the same interval. 

Overlying these units are arkosic conglomerates, sandstones, and mudstone-shales (Kurtköy Formation). Early 

Ordovician coastal shallow-marine quartz sandstones overlie these units (Aydos Formation). Sedimentation is 

continued through the Middle Ordovician-Early Silurian interval with lagoon-shelf deposits and sandstone-shale 

alternations (Gºzdaĵē Formation). These units are stratigraphically overlain by reef limestones during the Wenlock-

Ludlow epochs of the Silurian Period (Dolayoba Formation). Subsequently, shelf-to-deep-shelf deposits, consisting 

of laminated limestones, were observed in the Late Ludlow-Pragian interval (Ķstinye Formation). The sequence 

progresses with deep-shelf sandstone, shale, and limestone alternations alongside fine nodular limestones deposited 

during the Emsian-Eifelian stage (Kartal Formation). This unit is overlain by Late Eifelian-Famennian (Late Devonian) 

deep-shelf to continental slope deposits, characterized by cherty limestones and chert-shale alternations (Büyükada 

Formation). Overlying the Tournaisian (Early Carboniferous) slope deposits of phosphatic nodular chert and 

radiolarites (Baltalimanē Formation), the sequence terminates with Late Tournaisian-Visean turbiditic sandstone and 

shale alternations intercalated with limestone (Trakya Formation). Turbiditic sandstone indicates a high-energy slope 

environment. Although sedimentation within this sequence ceased during the Carboniferous, the sedimentary units 

are intruded by Permian and Late Cretaceous granite, granodiorite, and diorite bodies. Contact metamorphism has 

been observed along the boundary between the sedimentary units and these magmatic intrusions. 

The second sequence, referred to in literature as the ¢ēnarlēdere Paleozoic Sequence, differs from the Ķstanbul 

Paleozoic Sequence primarily in its more restricted age range, comprising sedimentary rocks deposited during the 

Ordovician-Early Silurian interval. Both sequences share certain common lithological units. The basement is similarly 

represented by shallow marine shales (Soĵuksu Formation), continuing upward into sandstone-shale alternations 

that indicate a shallowing upward trend, which indicates a regressive sequence. This unit is succeeded by Early 

Ordovician coastal shallow marine red quartz sandstones (Aydos Formation) and Middle Ordovician-Early Silurian 

shelf deposit sandstone-shale alternations (Gºzdaĵē Formation). 

As the Kocaeli Region remained submerged throughout the Paleozoic, the fossiliferous nature of the deposited rocks 

is expected. Abundant brachiopods have been encountered within the basal shales. Furthermore, the presence of 

Devonian fine nodular limestones and Early Carboniferous phosphatic nodular cherts within the Ķstanbul Paleozoic 

Sequence provides further evidence of this depositional environment. 

Overlying the Paleozoic basement with a transgressive unconformity, the Permo-Triassic rocks represent a 

significant phase of sedimentation. Based on lithological characteristics and depositional environments, this 

sequence is subdivided into three distinct stratigraphic groups. The most widespread unit in the region is the Kocaeli 

Triassic Sequence. The depositional cycle initiates with Late Permian-Induan fluvial deposits, comprising 

conglomerates, sandstones, and mudstone-shale alternations (Kapaklē Formation-Karacatepe Member). A distinctive 

feature of this basal unit is the presence of magmatic intrusions in the form of dykes and sills. Stratigraphically 

upwards, these terrestrial units are succeeded by Early Olenekian coastal to shallow-marine quartz sandstones (Erikli 

Formation), evolving into an Olenekian sequence of siltstones, shales, argillaceous limestones, and sandstones 

(Demirciler Formation). The depositional cycle continues with Late Olenekian-Early Anisian dolomites and dolomitic 
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limestones (Ballēkaya Formation), which are overlain by Late Anisian-Early Carnian nodular argillaceous limestones 

and siltstone-shale alternations (Kazmalē Formation). A critical feature of this interval is the presence of the specific 

ammonitico rosso facies red nodular limestone, indicating deep-shelf environment. The sequence terminates with 

Late Carnian marls containing sandstone intercalations (Tepeköy Formation) and Norien sandstone-shale 

alternations accompanied by clastic limestones (Bakērlēkēran Formation). 

The second stratigraphic group, the Hüseyinli Triassic Sequence, is structurally separated by its presence within the 

Ypresian Sarēyer-ķile Thrust Zone. Similar to the Kocaeli Sequence, the base consists of fluvial deposits overlain by 

coastal shallow-marine quartz sandstones. The succession grades upward into a limestone-siltstone-shale 

alternation, followed by gypsiferous sandstones and shales that suggest a restricted depositional environment. The 

sequence is capped by platform carbonates, including white-beige limestones, dolomitic limestones, and dolomites. 

The third Permo-Triassic unit, the ¦­gaziler Triassic Sequence, is frequently encountered in the Ķzmit Region and 

comprises a continuous sedimentary succession. On the base of the unit, basal conglomerates and gravelly 

sandstones are observed and interpreted as possible braided river deposits, which are succeeded by mudstone-

shaleïsandstone alternations representing a meandering floodplain environment. These terrestrial units transition 

into red colored coastal shallow marine quartz sandstones. The uppermost horizon consists of Olenekian shelf 

deposits characterized by shale and limestone-sandstone alternations. 

Following a depositional hiatus, the Triassic units are unconformably overlain by a transgressive Upper Cretaceous-

Middle Eocene sequence. This commences with Santonian-Campanian terrestrial to shallow-marine conglomerates 

and sandstones (Teksen Formation), which are stratigraphically followed by Late Campanian-Early Maastrichtian 

calc-rudites and bioclastic limestones. A defining geological event of this period is the deposition of Late Santonian-

Campanian volcanics and volcanoclastics that overlay the basal sediments. The sequence subsequently deepens, 

transitioning into argillaceous micritic limestones (Akveren Formation) and Thanetian-Early Ypresian deep-shelf 

marls (Atbaĸē Formation). These are succeeded by Ypresian shallowing shelf sandstone-shale alternations 

(Çaycuma Formation) and Late Cuisian-Lutetian limestone-shale alternations units. The entire Eocene succession 

is ultimately covered by Lutetian clastic limestones, marked by a distinct angular unconformity. The youngest 

geological units in the region, deposited unconformably over the older basement, reflect the neotectonic evolution of 

the basin. The Late Oligocene-Early Miocene interval is represented by terrestrial facies, including conglomerates, 

sandstones, mudstones, and coal-bearing marls (Karapürçek Formation). Finally, the uppermost stratigraphic unit 

consists of Plio-Quaternary and Quaternary unconsolidated alluvium, which form the foundation for much of the 

settlement area (Figure 6.13). 

6.1.3.2.2 Stratigraphy of the Project Area  

Geological and stratigraphic information for the project alignment and its immediate vicinity has been obtained from 

siteȤinvestigation boreholes in the area carried out by MTA (The institute of Mineral Research and Exploration) and 

ñJeomek M¿ĸ. Müh. Proje ve Sondajcēlēk Ltd. ķti.ò The study area and its surroundings comprise various units that 

may exhibit differing stratigraphic, lithological, tectonic and metamorphic characteristics. In the Kocaeli Region, 

sedimentary rocks of Palaeozoic (OrdovicianïEarly Carboniferous), PermoȤTriassic (Late PermianïNorian), Late 

CretaceousïMiddle Eocene, Late OligoceneïEarly Miocene, Pliocene and Quaternary age, together with magmatic 

(plutonic and volcanic) rocks of Permian, PermoȤTriassic and Late Cretaceous age, are exposed. The characteristics 

of the formations present along the project alignment and in its vicinity are summarised below, in outline, from oldest 

to youngest. For the northern part of Ķzmit Bay, the generalised stratigraphic column pertaining to the investigated 

alignment and its surroundings, adapted from the MTA (2005) generalised stratigraphic section, is presented in 

Figure 6.15. 

Â Kurtköy Formation (Oku): The formation generally consists of pale purple, grayish purple, red, and rarely greenish 

gray, medium-thick layered, feldspar sandstone, gravelly sandstone, sandy conglomerate, conglomerate, 

subarkose, and dark purple-burgundy, laminated, feldspar shale interbeds (arkose and arkosic units). 

Considering that the lower age of the overlying Gözdag Formation, determined based on fossils, is Middle 

Ordovician, the age of the unit should be Early Ordovician. 
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Â Ayazma Member (Okua): Located in the uppermost part of the Kurtköy Formation and generally composed 

of subarcose, this unit was named the "Ayazma sub-unit" by Kaya (1978). The member consists of purple 

and locally cream-colored, cross-bedded subarkoz of large and small scale, quartz-rich feldspar sandstone, 

fine quartz gravelly feldspar sandstone, quartz sandstone, quartz gravelstone, and parallel laminated shales. 

Â Gözdaĵē Formation (OSg): The unit generally consists of greenish gray, gray, altered sections of yellowish brown 

color, thin-bedded and laminated siltstone-shale, and dark green and greenish gray, thin to medium-bedded 

sandstone interbeds. The age of the Gözdag Formation is accepted as Middle Ordovician-Early Silurian 

(Landoverian). The unit is deposited in a lagoon-shelf environment. 

Â Kapaklē Formation (PTRk): The unit consists of reddish-purple, thick, and poorly bedded conglomeratic 

sandstone with gravel and gravel lenses at the bottom; and dark red, laminated shale and mudstone with thinly 

bedded sandstone at the top. The outcrops around Tavĸancēl Village (west of Hereke) contain volcanic rocks in 

the form of cliffs and escarpments. This Permian-aged formation is represented by fluvial deposits. 

Â Ayvalēdere Member (PTRkay): The member consists of red, purplish red, and purple thick-bedded, massive-

looking gravelly sandstone, conglomerate, and medium-thick-bedded sandstone. As no fossils were found 

in this unit, its age is considered to be Late Permian-Induan (Early Scitian) due to its membership in the 

Kapaklē Formation. The unit is represented by fluvial deposits. 

Â Alfaklar Member (PTRkal): The member generally consists of dark red, occasionally yellow, fine-grained 

sandstone interbedded with laminated shales and mudstones. The thickness of the unit is estimated to be 

over 500 meters. 

Â Akveren Formation (KTa): The formation consists of white, beige, and pink-colored, thin-to-medium-bedded, 

micritic and clayey limestone, calcarenite, marl, and greenish gray-green shales. In some locations, it is entirely 

white, gray, beige, and pink in color, thin-bedded, porcelain-like in appearance, clayey, and micritic limestone in 

character; in some strata, it is in the form of limestone-marl and turbiditic limestone interbedding. As in the west 

of ķemsettin Village, the unit occasionally includes lens-shaped sandstones; nodules are observed in the 

sandstones. Below, it occasionally contains shale and marl with limestone interbeds in lenses. The age of the 

unit is accepted as Late Campanian-Sallandian. 

Â Çaycuma Formation (Teç): The unit generally consists of greenish gray-yellowish gray, fine-medium, locally thick-

bedded sandstone and green-greenish gray, thin-bedded shale interbeds. The upper age of the formation should 

be pre-Lutetian (units continuing eastward outside the study area gradually transition to Lutetian-aged nummulitic 

carbonates in the vicinity of Kaynarca Town, south-southeast of Kandēra District; Timur and Aksay, 2002). Based 

on these age data, the age of the formation has been accepted as Ipresian.  

Â Karapürçek Formation (TQk): It consists of an alluvial fan and fluvial deposits composed of weakly cemented 

gravel, sandstone, siltstone, claystone, and mudstone. Based on the fossils obtained from the outcrops in the 

region from which the unit takes its name, the age of the unit has been accepted as late Pliocene-early 

Quaternary. The formation is represented by river and fan deposits. 

Â Darēca Formation (Tplö): It is represented by terrestrial conglomerate, sandstone, and mudstone interbeds 

forming the youngest sediments of the region. Based on its stratigraphic position, it is assigned a Pliocene age. 

The lithological characteristics of the Örencik Formation characterize the fluvial environment. 

Â Old Alluvial Fan (Qay): Consists of gravel, sand, and mud deposits. They are seen in the form of gently sloping 

hills near and/or slightly away from meandering rivers. 

Â Quaternary Marine Sediment - Kuĸdili Formation-like (Qdç): Particularly in coastal strips, in depressions or bays 

that cover all older units and are characterized as Quaternary basins, dense benthic fossil-bearing, shell-rich 

loose/soft sediments made of gravel-sand interbedded muds are defined as Quaternary Marine Sediments due 

to the definition of shells within them.  



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report ï Chapter 6.1 - Physical Baseline 
2026-05-05 | 25753037_Final_Rev00 33 
 

Â Quaternary Terrestrial Sediment-Alluvium (Qal): Alluvium, a product of fluvial environments, forms when rivers 

originating from high topography reach lower topography with extremely reduced slope and deposit the material 

they carry. Alluvium, consisting of numerous grains ranging from clay to block size, is loose and unconsolidated 

material. 
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Figure 6.14 Geological Map of the Ķzmit Gulf (Geological and Geotechnical Survey Report, 2025) 
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Figure 6.15 Generalized Stratigraphic Section of the Northern Part of Izmit Gulf, (edited from 
MTA, 2005) 
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The Project route remains within a low-sloped base plain of approximately 0-10 degrees within the Izmit Gulf Basin. 

In this basin, there is a large area where both the waters were first channelled, the simplest form of a river being 

floodplains, and large rivers with high flow rates or seepage waters that flow without being channelled perform the 

functions of erosion and transport. These Quaternary Alluvial deposits (Qal) are irregularly interspersed with 

Quaternary Marine (Qdz) deposits or, in this geological section, consist of clayey, silty, and occasionally sandy, 

marine conglomerate units. The average thickness of marine deposits ranges from 3 m to 24 m, with an average of 

12 m. Throughout the entire route, beneath the terrestrial alluvial deposits (Qal) and marine deposits (KĸF), there are 

generally sand, gravel block lenses, and, in general, block sand, gravelly, highly consolidated, gray-colored hard 

clays, with a lithology predominantly referred to as the Karpürçek Formation (TQk). In the boreholes drilled along the 

tunnel routes, the thickness of the second common unit, gray-colored, highly consolidated, highly plastic clays, 

ranges from 3 to 47 m, with an average of around 21 m. However, this unit is generally observed at a rate of 32% as 

gray-colored clays, which are solid ground with bearing capacity properties, seen under the alluvial zone in the region.  

Table 6.14 Thickness of Geological Units according to the Borehole Data (Geological and 
Geotechnical Survey Report, 2025)  

Thickness  Filling  Qal KĸF TQk 

Average (m) 4.92 23.10 12.27 21.29 

Minimum (m) 0.60 3.70 3.25 3.37 

Maximum (m) 15.50 45.50 24.10 47.34 

 

6.1.3.2.3 Structural Geology  

The neotectonic framework of the region is governed by the convergence of major lithospheric plates, primarily driven 

by compression resulting from the collision between the Arabia and Eurasian plates to the east and the subduction 

of the African plate beneath the Anatolian plate along the Hellenic Arc to the south. This geodynamic interaction 

forces the Anatolian Block to undergo westward extrusion - a kinematic motion defined in the literature as the ñescape 

mechanism.ò This mechanism is accommodated by two major boundary structures: the East Anatolian Fault Zone 

(EAFZ), a left-lateral strike-slip fault, and the North Anatolian Fault Zone (NAFZ), a right-lateral strike-slip fault. As a 

direct consequence of this westward escape, western Anatolia experiences an extensional tectonic regime, leading 

to the development of characteristic horstïgraben systems approximately perpendicular to the principal compression 

direction (Figure 6.16). 
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Figure 6.16 Neotectonic Regions and Major Faults in Türkiye  (Bozkurt, 2001)  

 

Within this framework, the Ķzmit Basin lies on the northern branch of the NAFZ. The tectonic activities responsible for 

the development of this basin were generated by the NAFZ, and the basin itself is a narrow, elongated depression 

with a graben-like appearance formed in an eastïwest (EïW) orientation. Early studies considered the Gulf of Ķzmit 

to be a graben structure (Crampin and Evans, 1986), while some researchers suggested that a strike-slip fault with 

a vertical component formed the gulf (Ketin, 1969; ķaroĵlu et al., 1987). Subsequently, Barka and Kadinsky-Cade 

(1988) and Barka and Gülen (1988) introduced the pull-apart model, in which small subsidence basins develop 

between strike-slip faults operating in a stepwise (en echelon) fashion toward the west. These researchers argued 

that the Ķzmit and Karam¿rsel basins formed in this way and that the northern branch of the NAF comprises at least 

three strike-slip segments: the SapancaïGºlc¿k, ĶzmitïKaram¿rsel, and YarēmcaïYalova segments. Between these 

segments, the Ķzmit and Karam¿rsel basins were proposed to have opened as pull-apart basins. 

Kinematic constraints from geodesy are consistent with the geological picture. With technological advances, the 

directions and magnitudes of motion between the Eurasian plate and the Anatolian Block -bounded primarily by the 

NAF - have been quantified using GPS. Regional GPS measurements indicate an upper-bound slip rate of 

24 Ñ 1 mm/yr for the NAF (McClusky et al., 2000), while independent GPS solutions for the Marmara Region show 

that the Anatolian Block moves westward at 22 Ñ 3 mm/yr relative to Eurasia (Straub et al., 1997). These 

contemporary slip-rate estimates align with geological slip rates inferred from cumulative offsets and the estimated 

geologic age of the fault. In the Marmara Region, the earthquake activity and segmentation of the NAF have been 

investigated in detail (Barka, 1997); focal mechanism solutions and GPS measurements indicate that the dominant 

motion is right-lateral strike-slip, and seismicity, geodetic, and geological data collectively show that the northernmost 

strand is more active than the other branches. 

In the immediate study area, the youngest tectonic activity is associated with two branches of the NAF. The first is 

the northern branch of the right-lateral strike-slip NAF, situated south of Adapazarē and continuing EïW through the 

middle of Lake Sapanca; this strand last ruptured on 17 August 1999, producing the M 7.4 Gºlc¿k earthquake with 

approximately 3 m of co-seismic slip. The second is the southern branch, which trends NEïSW and passes south of 

PamukovaïGeyve; there are no instrumental data documenting its recent activity. The proposed metro alignment is 

situated in proximity to the NAFZ - recognized as one of the most active intracontinental transform faults globally - 

and the route is directly influenced by two critical segments: the 1999 Gölcük rupture segment and the offshore 

Marmara Sea segment, whereas the Black Sea fault systems lie to the north of the Project Area. 
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Given its high seismicity and proximity, the NAFZ is designated as the primary seismic source for the projectôs 

probabilistic seismic hazard assessment (PSHA). To ensure a comprehensive hazard model, the analysis also 

integrates fault systems located outside national borders that fall within the projectôs influence zone, incorporating 

fault databases from the Seismic Hazard Harmonization in Europe (SHARE; Giardini et al., 2013) and UDAPȤÇ13Ȥ06.  

The tectonic map of the Ķzmit Gulf Basin is presented in Figure 6.17, and the location of the Project Route on the 

MTA active fault map is shown in Figure 15. 

 

Figure 6.17 Structural Geology and Tectonics Map of the Izmit Gulf (Geological and 
Geotechnical Report, 2025)
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Figure 6.18 Active Faults around the Project Area and its vicinity



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report ï Chapter 6.1 - Physical Baseline 
2026-05-05 | 25753037_Final_Rev00 40 
 

6.1.3.3 Geotechnical Tests and Parameters 

According to the Geological and Geotechnical Survey Report (2025), between September 2024 and May 2025, a 

total of 164 geotechnical investigation boreholes were drilled by Jeomek Ltd. ķti., with depths ranging between 35.00 

meters and 93.00 meters, and a cumulative drilled length of 7,443.85 meters (Table 6.15). 

Table 6.15 General Information on Geotechnical Boreholes  

Borehole 
Code 

Beginning 
of Drilling 
and Tests  

End of 
Drilling and 
Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-01 10.09.2024 12.09.2024 29.897697 40.762758 6.78 42 S08-Seka State Hospital 

SK-02 10.09.2024 11.09.2024 29.898513 40.762751 6.85 38.45 S08-Seka State Hospital 

SK-03 13.09.2024 14.09.2024 29.900000 40.762718 7.73 38 S08-Seka State Hospital 

SK-04 14.09.2024 15.09.2024 29.900614 40.762946 8.14 38 S08-Seka State Hospital 

SK-05 17.09.2024 18.09.2024 29.855472 40.762111 14.87 38 S06-Derince Nationôs Garden  

SK-06 18.09.2024 20.09.2024 29.854870 40.761997 15.48 38 S06-Derince Nationôs Garden  

SK-07 20.09.2024 22.09.2024 29.854070 40.762106 15.26 38 S06-Derince Nationôs Garden  

SK-08 22.09.2024 24.09.2024 29.852499 40.762130 15.48 38 S06-Derince Nationôs Garden  

SK-09 23.09.2024 24.09.2024 29.850696 40.762148 8.16 38 
L05-Between Derince and 
Derince Nationôs Garden 

SK-10 26.09.2024 28.09.2024 29.938629 40.766732 6.03 50 S11-Milli Ķrade  

SK-11 28.09.2024 2.10.2024 29.939656 40.766845 3.67 50 S11-Milli Ķrade  

SK-12 1.10.2024 3.10.2024 29.940789 40.766746 3.04 50 S11-Milli Ķrade  

SK-13 26.09.2024 28.09.2024 29.941510 40.767028 3.13 50 S11-Milli Ķrade  

SK-14 6.10.2024 8.10.2024 29.971452 40.775754 10.21 38 S13-Bus Terminal 

SK-15 7.10.2024 9.10.2024 29.972029 40.775427 10.51 38 S13-Bus Terminal 

SK-16 9.10.2024 11.10.2024 29.972657 40.775382 10.6 38 S13-Bus Terminal 

SK-17 4.10.2024 6.10.2024 29.973464 40.775090 11.13 38 S13-Bus Terminal 

SK-18 4.10.2024 6.10.2024 29.973837 40.775060 11.2 38 S13-Bus Terminal 

SK-19 14.10.2024 15.10.2024 29.977008 40.765775 3.52 38 S14-Yahya Kaptan 

SK-20 9.10.2024 11.10.2024 29.977304 40.766191 4.25 38 S14-Yahya Kaptan 

SK-21 14.10.2024 15.10.2024 29.977552 40.766585 4.38 38 S14-Yahya Kaptan 

SK-22 20.10.2024 22.10.2024 29.811815 40.760452 51.8 38 S04-Derince T. R. H. 

SK-23 16.10.2024 19.10.2024 29.812522 40.760453 51.89 38 S04-Derince T. R. H. 

SK-24 16.10.2024 20.10.2024 29.813795 40.760475 52.68 38 S04-Derince T. R. H. 

SK-25 20.10.2024 22.10.2024 29.814427 40.760257 52.54 38 S04-Derince T. R. H. 

SK-26 19.10.2024 20.10.2024 29.810386 40.760399 48.27 38 
L03-Between 95 Evler and 
Derince T.R.H. 

SK-27 8.11.2024 11.11.2024 29.761090 40.770893 39.3 38 S01-T¿praĸ-Petkim 
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Borehole 
Code 

Beginning 
of Drilling 

and Tests  

End of 
Drilling and 

Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-28 11.11.2024 13.11.2024 29.761687 40.770807 39.74 38 S01-T¿praĸ-Petkim 

SK-29 21.12.2024 23.12.2024 29.762091 40.770461 39.43 50 S01-T¿praĸ-Petkim 

SK-30 12.11.2024 13.11.2024 29.915571 40.762743 4.32 38 S09-Seka Park 

SK-31 20.11.2024 22.11.2024 29.914392 40.763232 6.19 50 S09-Seka Park 

SK-32 14.11.2024 16.11.2024 29.913351 40.763257 3.47 50 S09-Seka Park 

SK-33 27.02.2025 28.02.2025 30.027939 40.753007 15.64 45 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-34 5.12.2024 8.12.2024 29.800318 40.758443 36.91 55 S03-95 Evler 

SK-35 14.11.2024 1.12.2024 29.799238 40.758254 39.95 55 S03-95 Evler 

SK-36 25.11.2024 29.11.2024 29.798112 40.758342 42.37 55 S03-95 Evler 

SK-37 20.11.2024 24.11.2024 29.786849 40.761545 36.37 50 S02-Körfez  

SK-38 25.11.2024 27.11.2024 29.785565 40.762082 35.3 50 S02-Körfez  

SK-39 24.11.2024 25.11.2024 29.911805 40.763450 5.61 50 
L08-Between Seka State 
Hospital and Seka Park  

SK-40 28.11.2024 30.11.2024 29.857204 40.761987 16.75 55 
L06- Between Derince N.G.and 
Kuru­eĸme 

SK-41 1.03.2025 9.03.2025 30.003181 40.756976 8.82 45 
L15- Between Poyraz and 
Fēndēklē 

SK-42 12.12.2024 14.12.2024 29.860889 40.762122 29.13 50 
L06- Between Derince N.G.and 
Kuru­eĸme 

SK-43 1.12.2024 12.11.2024 29.863481 40.762071 20.99 50 
L06- Between Derince N.G.and 
Kuru­eĸme 

SK-44 2.12.2024 7.12.2024 29.901544 40.762934 7.64 50 
L06- Between Derince N.G.and 
Kuru­eĸme 

SK-45 3.12.2024 5.12.2024 29.896514 40.762846 6.82 50 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-46 4.12.2024 6.12.2024 29.894081 40.762687 5.15 50 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-47 6.12.2024 8.12.2024 29.891571 40.762642 3.31 50 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-48 7.12.2024 9.12.2024 29.890010 40.762789 4.88 50 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-49 1.03.2025 2.03.2025 30.029940 40.752640 16.68 45 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-50 9.12.2024 10.12.2024 29.874943 40.762486 15.33 50 
L06- Between Derince N.G.and 
Kuru­eĸme 

SK-51 1.12.2024 3.12.2024 29.876001 40.763079 13.4 50 S07-Kuru­eĸme  

SK-52 3.12.2024 6.12.2024 29.876782 40.763006 10.46 50 S07-Kuru­eĸme  

SK-53 6.12.2024 7.12.2024 29.877462 40.762901 10.36 50 S07-Kuru­eĸme  

SK-54 10.12.2024 12.12.2024 29.775896 40.765978 42.95 50 
L01-Between T¿praĸ-Petkim 
and Körfez 
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Borehole 
Code 

Beginning 
of Drilling 

and Tests  

End of 
Drilling and 

Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-55 9.12.2024 11.12.2024 29.774043 40.766613 44.36 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-56 10.12.2024 13.12.2024 29.885373 40.763348 7.99 50 
L07-Between Kuru­eĸme-
Petkim and-Seka S.H. 

SK-57 11.12.2024 13.12.2024 29.777616 40.765351 44.38 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-58 14.12.2024 17.12.2024 29.772059 40.766716 40.78 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-59 14.12.2024 19.12.2024 29.779203 40.764858 44.49 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-60 14.12.2024 18.12.2024 29.782310 40.763379 44.36 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-61 14.12.2024 16.12.2024 29.802867 40.758226 37.55 50 
L03-Between 95 Evler and 
Derince T.R.H. 

SK-62 17.12.2024 18.12.2024 29.905183 40.763338 6.48 50 
L08-Between Seka State 
Hospital and Seka Park 

SK-63 17.12.2024 19.12.2024 29.766342 40.768913 41.27 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-64 19.12.2024 20.12.2024 29.903693 40.762984 5.85 50 
L08-Between Seka State 
Hospital and Seka Park 

SK-65 19.12.2024 22.12.2024 29.806187 40.759074 44.8 50 
L03-Between 95 Evler and 
Derince T.R.H 

SK-66 19.12.2024 22.12.2024 29.793372 40.759194 42.47 50 
L02-Betweeen Körfez and 95 
Evler 

SK-67 19.12.2024 20.12.2024 29.762990 40.770440 41.88 50 
L01-Between T¿praĸ-Petkim 
and Körfez 

SK-68 20.12.2024 22.12.2024 29.908015 40.763410 7.47 50 
L08-Between Seka State 
Hospital and Seka Park 

SK-69 23.12.2024 24.12.2024 29.880943 40.763224 10.27 50 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-70 23.12.2024 26.12.2024 29.816414 40.760227 56.66 50 
L04-Between Derince T.R.H 
and Derince 

SK-71 23.12.2024 24.12.2024 29.796945 40.758378 42.46 50 
L02-Betweeen Körfez and 95 
Evler 

SK-72 23.12.2024 24.12.2024 29.828770 40.757800 23.17 40.5 
L04-Between Derince T.R.H 
and Derince 

SK-73 25.12.2024 27.12.2024 29.831281 40.757896 21.94 50 S05-Derince 

SK-74 25.12.2024 26.12.2024 29.839676 40.759146 20.97 50 
L05-Between Derince and 
Derince Nationôs Garden 

SK-75 25.12.2024 27.12.2024 29.835130 40.758127 18.34 50 
L05-Between Derince and 
Derince Nationôs Garden 

SK-76 5.01.2025 6.01.2025 29.820599 40.758454 24.79 35 
L04-Between Derince T.R.H. 
and Derince 

SK-77 8.03.2025 9.03.2025 30.038435 40.750445 17.97 35 S18-Ķzmit Doĵu  
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Borehole 
Code 

Beginning 
of Drilling 

and Tests  

End of 
Drilling and 

Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-78 6.01.2025 8.01.2025 29.822194 40.757798 21.8 40 
L04-Between Derince T.R.H. 
and Derince 

SK-79 8.11.2024 11.11.2024 29.824304 40.757538 19.86 50 
L04-Between Derince T.R.H. 
and Derince 

SK-80 6.01.2025 7.01.2025 29.791853 40.759703 43.53 45 
L02-Betweeen Körfez and 95 
Evler 

SK-81 8.01.2025 9.01.2025 29.841909 40.759995 28.59 50 
L05-Between Derince and 
Derince Nationôs Garden 

SK-82 8.01.2025 10.01.2025 29.826987 40.757636 23.46 50 
L04-Between Derince T.R.H. 
and Derince 

SK-83 9.01.2025 10.01.2025 29.818870 40.759467 34.02 45 
L04-Between Derince T.R.H. 
and Derince 

SK-84 10.01.2025 11.01.2025 29.845957 40.761704 23.46 45 
L05-Between Derince and 
Derince Nationôs Garden 

SK-85 11.01.2025 12.01.2025 29.833938 40.757701 14.8 45 
L05-Between Derince and 
Derince Nationôs Garden 

SK-86 11.01.2025 12.01.2025 29.837564 40.758558 25.91 50 
L05-Between Derince and 
Derince Nationôs Garden 

SK-87 14.01.2025 17.01.2025 29.844450 40.760622 24.08 50 
L05-Between Derince and 
Derince Nationôs Garden 

SK-88 29.01.2025 29.01.2025 29.969819 40.776314 9.14 35 
L12-Between Bekirdere and 
Bus Terminal  

SK-89 16.01.2025 17.01.2025 29.967801 40.776361 9.03 35 
L12-Between Bekirdere and 
Bus Terminal  

SK-90 15.01.2025 17.01.2025 29.941371 40.766114 2.76 55 S11-Milli Ķrade  

SK-91 17.01.2025 18.01.2025 29.966843 40.776138 8.46 35 
L12-Between Bekirdere and 
Bus Terminal 

SK-92 18.01.2025 21.01.2025 29.951088 40.773223 16.01 50 S12-Bekirdere 

SK-93 18.01.2025 19.01.2025 29.941853 40.766721 2.63 55 S11-Milli Ķrade Park 

SK-94 18.01.2025 19.01.2025 29.976512 40.774571 9.08 35 
L13- Between Bus Terminal 
and Yahya Kaptan 

SK-95 18.01.2025 19.01.2025 29.977781 40.773558 10.02 35 
L13- Between Bus Terminal 
and Yahya Kaptan 

SK-96 20.01.2025 20.01.2025 29.979051 40.771852 8.49 35 
L13- Between Bus Terminal 
and Yahya Kaptan 

SK-97 20.01.2025 21.01.2025 29.979223 40.771133 6.87 35 
L13- Between Bus Terminal 
and Yahya Kaptan 

SK-98 21.01.2025 22.01.2025 29.942924 40.768678 4.99 35 
L11-Between Milli Ķrade Park 
and Bekirdere  

SK-99 21.01.2025 22.01.2025 29.979546 40.769140 5.81 40 
L13- Between Bus Terminal 
and Yahya Kaptan 

SK-100 21.01.2025 23.01.2025 29.950762 40.773524 16.7 50 S12-Bekirdere 

SK-101 21.01.2025 24.01.2025 29.978790 40.767757 5.3 35 
L13- Between Bus Terminal 
and Yahya Kaptan 
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Borehole 
Code 

Beginning 
of Drilling 

and Tests  

End of 
Drilling and 

Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-102 23.01.2025 24.01.2025 29.953244 40.774104 16.95 50 
L12-Between Bekirdere and 
Bus Terminal  

SK-103 23.01.2025 24.01.2025 29.976093 40.764087 3.76 40 
L14-Between Yahya Kaptan 
and Poyraz 

SK-104 26.01.2025 29.01.2025 29.944524 40.769975 11.76 40 
L11-Between Milli Ķrade Park 
and Bekirdere 

SK-105 26.01.2025 26.01.2025 29.975797 40.763026 3.76 35 
L14-Yahya Kaptan - Poyraz 
Arasē  

SK-106 27.01.2025 28.01.2025 29.976335 40.761632 3.26 35 
L14-Between Yahya Kaptan 
and Poyraz 

SK-107 30.01.2025 1.02.2025 29.964550 40.776320 33.18 50 
L12-Between Bekirdere and 
Bus Terminal 

SK-108 30.01.2025 1.02.2025 29.946043 40.770994 37.22 65 
L11-Between Milli Ķrade Park 
and Bekirdere 

SK-109 1.02.2025 2.02.2025 29.982201 40.759896 4.4 45 S15-Poyraz 

SK-110 1.02.2025 2.02.2025 29.982917 40.759779 4.49 45 S15-Poyraz 

SK-111 2.02.2025 10.02.2025 29.948582 40.772531 28.16 60 
L11-Between Milli Ķrade Park 
and Bekirdere 

SK-112 3.02.2025 4.02.2025 29.987064 40.759233 5.18 35 
L15-Between Poyraz and 
Fēndēklē 

SK-113 3.02.2025 4.02.2025 29.984694 40.759552 4.98 40 S15-Poyraz 

SK-114 3.02.2025 4.02.2025 29.985706 40.759435 5.11 40 S15-Poyraz 

SK-115 4.02.2025 8.02.2025 29.989085 40.758941 5.43 36 
L15-Between Poyraz and 
Fēndēklē 

SK-116 4.02.2025 8.02.2025 29.990626 40.758753 5.68 42 
L15-Between Poyraz and 
Fēndēklē 

SK-117 4.02.2025 9.02.2025 29.994331 40.758209 6.19 40 
L15-Between Poyraz and 
Fēndēklē 

SK-118 11.02.2025 12.02.2025 30.017034 40.754754 10.36 45 
L16-Between Fēndēklē and 
Kartepe 

SK-119 10.02.2025 12.02.2025 30.020903 40.754153 12.42 50 
L16-Between Fēndēklē and 
Kartepe 

SK-120 10.02.2025 12.02.2025 29.996050 40.757971 7.32 35 
L15-Between Poyraz and 
Fēndēklē 

SK-121 12.02.2025 14.02.2025 29.830262 40.757470 20.13 55 S05-Derince 

SK-122 13.02.2025 16.02.2025 30.018697 40.754410 10.85 45 
L16-Between Fēndēklē and 
Kartepe 

SK-123 13.02.2025 14.02.2025 30.022295 40.753887 14.06 55 S17-Kartepe 

SK-124 13.02.2025 16.02.2025 29.997831 40.757726 7.69 35 
L15-Between Poyraz and 
Fēndēklē 

SK-125 15.02.2025 16.02.2025 30.023202 40.753989 13.61 55 S17-Kartepe 

SK-126 15.02.2025 3.03.2025 29.956324 40.774828 61.74 85 
L12-Between Bekirdere and 
Bus Terminal 
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Borehole 
Code 

Beginning 
of Drilling 

and Tests  

End of 
Drilling and 

Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-127 16.02.2025 17.02.2025 30.026172 40.753827 13.5 48 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-128 17.02.2025 19.02.2025 29.999626 40.757472 8.46 35 
L15-Between Poyraz and 
Fēndēklē 

SK-129 17.02.2025 20.02.2025 30.023996 40.753955 13.41 55 S17-Kartepe 

SK-130 19.02.2025 24.02.2025 30.001441 40.757220 8.75 35 
L15-Between Poyraz and 
Fēndēklē 

SK-131 5.03.2025 17.03.2025 29.954889 40.774248 41.39 75 
L12-Between Bekirdere and 
Bus Terminal 

SK-132 9.03.2025 12.03.2025 30.038923 40.750339 18.25 35 S18-Ķzmit Doĵu  

SK-133 10.03.2025 11.03.2025 30.035631 40.751050 17.2 35 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-134 12.03.2025 13.03.2025 30.031659 40.752402 16.6 39 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-135 13.03.2025 14.03.2025 29.992484 40.758180 6.03 35 
L15-Between Poyraz and 
Fēndēklē 

SK-136 14.03.2025 17.03.2025 30.013345 40.755157 10.78 40 
L16-Between Fēndēklē and 
Kartepe 

SK-137 14.03.2025 15.03.2025 29.980140 40.760186 3.34 38 
L14-Between Yahya Kaptan 
and Poyraz 

SK-138 19.03.2025 20.03.2025 29.872060 40.762550 24.66 50 
L06- Between Derince N.G.and 
Kuru­eĸme 

SK-139 20.03.2025 21.03.2025 29.882574 40.762825 9.11 40 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-140 23.03.2025 26.03.2025 29.958789 40.774979 46.69 75 
L12-Between Bekirdere and 
Bus Terminal  

SK-141 3.04.2025 4.04.2025 29.934587 40.765128 4.28 45.45 
L10-Between Cumhuriyet and 
Milli Ķrade Park 

SK-142 5.04.2025 6.04.2025 29.915416 40.763119 4.81 50 
L09-Between Seka Park and 
Cumhuriyet 

SK-143 8.04.2025 9.04.2025 29.939141 40.764588 2.09 36 
L10-Between Cumhuriyet and 
Milli Ķrade Park 

SK-144 8.04.2025 9.04.2025 29.940045 40.765562 2.53 40 
L10-Between Cumhuriyet and 
Milli Ķrade Park 

SK-145 12.04.2025 17.04.2025 29.920670 40.764937 61.64 93 
L09-Between Seka Park and 
Cumhuriyet 

SK-146 12.04.2025 13.04.2025 29.936409 40.764402 1.6 37.5 
L10-Between Cumhuriyet and 
Milli Ķrade Park 

SK-147 18.04.2025 19.04.2025 29.877994 40.763495 11.65 45.45 
L07-Between Kuru­eĸme and-
Seka S.H. 

SK-148 21.04.2025 23.04.2025 29.918155 40.763289 11.46 55 
L09-Between Seka Park and 
Cumhuriyet 

SK-149 24.04.2025 28.04.2025 29.961757 40.775271 17.5 60 
L12-Between Bekirdere and 
Bus Terminal 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report ï Chapter 6.1 - Physical Baseline 
2026-05-05 | 25753037_Final_Rev00 46 
 

Borehole 
Code 

Beginning 
of Drilling 

and Tests  

End of 
Drilling and 

Tests  

X 

(WGS 1984) 

Y 

(WGS 1984) 

Z  

(m asl)  

Depth  

(m) 
Location  

SK-150 3.05.2025 4.05.2025 30.010604 40.756157 8.89 40.5 
L16-Between Fēndēklē and 
Kartepe 

SK-151 4.05.2025 5.05.2025 30.008946 40.756444 8.37 35 
L16-Between Fēndēklē and 
Kartepe 

SK-152 5.05.2025 7.05.2025 30.005987 40.756828 7.99 40 S19-Fēndēklē  

SK-153 6.05.2025 7.05.2025 29.928978 40.766029 14.11 50 S13-Cumhuriyet 

SK-154 7.05.2025 8.05.2025 29.999650 40.757983 6.34 40.5 
L15-Between Poyraz and 
Fēndēklē 

SK-155 8.05.2025 10.05.2025 29.928322 40.766055 14.97 50 S13-Cumhuriyet 

SK-156 9.05.2025 11.05.2025 30.004388 40.757107 7.09 45 S19-Fēndēklē  

SK-157 12.05.2025 14.05.2025 30.005366 40.757003 7.25 40.5 S19-Fēndēklē  

SK-158 11.05.2025 12.05.2025 30.037502 40.751643 16.98 40.5 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-159 12.05.2025 13.05.2025 30.041879 40.750353 19.64 35 
L17-Between Kartepe and 
Ķzmit Doĵu 

SK-160 14.05.2025 15.05.2025 30.047625 40.749605 20.83 40.5 S21-Ķzmit Doĵu  

SK-161 14.05.2025 15.05.2025 30.007202 40.756780 7.57 45 S19-Fēndēklē  

SK-162 15.05.2025 16.05.2025 30.046482 40.749693 20.83 40.5 S21-Ķzmit Doĵu  

SK-163 15.05.2025 16.05.2025 30.047063 40.749694 20.95 40.5 S21-Ķzmit Doĵu  

SK-164 2.07.2025 3.07.2025 29.951516 40.773837  50 S15-BH-03 

 

Within the scope of the Project, in order to determine the in-situ properties of the units, Standard Penetration Tests 

(ñSPTò), Pressuremeter Tests (ñPMTò), Lugeon tests, and permeability tests were performed in the foundation borings 

conducted during 2024ï2025. 

Â SPT: To determine the in-situ strength of soils and in the highly weathered zones of rocks, a total of 3,271 

Standard Penetration Tests were carried out at 1.50 m intervals. The variations in minimum, maximum, and 

average SPTȤNϝϚ values for these lithologic units, along with the unitsô general strength characteristics, are 

presented in the table below. 

Â PMT: To determine the mechanical properties of soil and rock units, in-situ pressuremeter tests were performed 

concurrently during drilling in the boreholes executed by Jeomek Ltd. ķti. Although tests were attempted at 

certain levels, unfavourable ground conditions (in alluvial silt/sandy layers) prevented proper seating of the 

pressuremeter probe, and the tests failed. In total, 86 pressuremeter tests were conducted, 3 of which were 

unsuccessful. 

Â Permeability: To assess the permeability of the soil units, 166 constant-head and falling-head permeability tests 

were performed in 31 boreholes. Borehole IDs, depths, formation and lithology details, and the associated test 

results are summarized in the data table provided below. 
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Table 6.16 Summary of the Standard Penetration Tests  

SPT-N30 Min.  Max. Average  Minimum 
Average SPTȤN30 
Values according 
to the 80% Safety 
Level  

Filling Material 3 70 36 32 

Qal (Alluvium) 2 100 39 38 

Kĸf (Kuĸdili) 2 71 19 18 

TQk (Karapürçek) 10 100 51 50 

Trk (Kapaklē) 31 70-R 58 56 

 

Table 6.17 Summary of the Pressuremeter Tests  

Deformation 
Modulus, Es, 
(Mpa) 

Sample 
Count, n  

Min.  Max. Average  Minimum 
Average 
according to 
the 80% Safety 
Level  

Filling Material 3 6 45 28  

Qal (Alluvium) 105 3 144 30 27-33 

Kĸf (Kuĸdili) 48 3 52 12 10-14 

TQk 
(Karapürçek) 

53 11 168 48 43-53 

Trk (Kapaklē) 14 71 457 220 178-262 

Table 6.18 Summary of the Lugeon Tests  

Geological Unit  Sample 
Count, n  

Min.  K 
(m/sec)  

Max. K 
(m/sec)  

Average  K 
(m/sec)  

Minimum Average according 
to the 80% Safety Level  

Qal (Alluvium) 83 0 8.33E-03 7.94E-04 5.86E-04 ï 1.00E-03 (Low) 

Kĸf (Kuĸdili) 28 1.05E-08 6.21E-04 5.86E-05 1.98E-05 ï 9.75E-05 (Very low) 

TQk (Karapürçek) 37 2.32E-08 8.82E-04 7.87E-05 3.71E-05  - 1.20E-04 (Very low) 

Trk (Kapaklē) 1 1.76E-04 (Low) 
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Figure 6.19 Geotechnical Boreholes (edited from Geological and Geotechnical Survey Report, 2025)






































































































