\\\I)

HALKALI -ISPARTAKULE -
CERKEZKOY RAILWAY LINE

Environmental and Social Impact Assessment

70069878-ESIA
DECEMBER 2021 PUBLIC



12

GEOLOGY AND HYDROGEOLOGY

PPPPPP



GEOLOGY AND HYDROGEOLOGY

[ The Landfill Directive (EEC/1999/31/EC) xwhich aims to prevent or reduce effects on the
environment, particular pertinent to this assessment on groundwater and soils, from the landfilling
of waste by introducing procedures for waste disposal sites;

[ The Water Framework Directive (2000/60/EC) xwhich makes provision for the maintenance and

LPSURYHPHQW RI WKH pHFRORJLF D ®ater @irdnkhenk wikidh @ cMWD W XV { |

rivers, lakes, wetlands, artificial waterbodies, groundwater, estuaries and coastal waters; and
f Groundwater Directive (2006/118/EC) twhich outlines the procedures for assessing the
HM&KHPLFDO 6WDWXVY RI olddiRotdpiaizdadenty preleqtiGg d@rect discharge of

HMKD]DUGRXV SROOXWDQWVYT DQG OL PhagatdQus WwiktentS LUHFW GLVFI

f The Law on the Environment (1983) +as amended in 2006 and 2018 (Law N0.5491 and Law
No0.7115 respectively). The Law forms the basis for all major environmental regulations in Turkey,
those pertinent to geology and hydrogeology are summarised below. Of relevant to this
assessment the Law outlines responsibilities which sit with the Ministry of Environment regarding
the use and protection of natural resources and for the prevention of water, soil, and air
contamination;

f Groundwater Law (1960) +which is applicable to all groundwater resources more than 10m
below the surface except for private springs and wells. The Law sets priorities for the use of
groundwater, such as for drinking, cleaning, in connection with animals and agriculture;

188 WHO (2011). Guidelines for Drinking-Water Quality, Fourth Edition.
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[ Bylaw on the Protection of Groundwater Against Pollution and Deterioration (2012) *transposes
the Groundwater Directive (2006/118/EC) into Turkish law;

[ Regulation on Control of Water Pollution (2004) +as amended in 2010 and 2016, establishes
standards / limits relating to pollution discharge into waterbodies, details the permitting system for
discharge activities, and outlines a classification system for waterbodies in Turkey (high-quality
waters, waters with minimal pollution, polluted waters, and highly polluted waters);

[ Regulation on Environmental Permits and Licences (2014) *as amended in 2016, outlines the
environmental permits and certification required (as summarised within the ESMP;

[ Regulation on the Control of Soil Contamination and Point Source Pollution (2010) +this
regulation outlines technical and administrative procedures and principles to prevent soil
contamination, locate the contaminated areas and sectors, and to monitor and clean the
contaminated soil and sites;

f Regulation on the Protection of Wetlands (2014) - this Regulation defines the principles of

SURWHFWLRQ PDQDJHPHQW DQG GHYHORSPHQW RI ZHWODQGYV

and the continental shelf which includes protection of groundwaters which feed wetlands;

f Regulation on Control of Pollution Caused by Dangerous Substances in Aquatic Environment
(2005) zsets forth technical and administrative standards for identifying dangerous substances
that pollute surface water, estuaries, and regional waters. It also provides standards for preparing
pollution reduction programs, for monitoring and preventing pollution, and for conducting
inventories of dangerous substances discharged into water resources;

[ Regulation regarding Protection and Management of Water Mains (2012) +this Regulation
outlines protection measures for potable water mains for public drinking supply including from
potentially contaminated sites; and

f Regulation on the Quality and Treatment of Water Intended for Potable Water Supply (2019) +
this regulation outlines the procedures and principles of quality standards, treatment categories
and treatment efficiency of water intended for potable water supply. It also details the principles of
categorization of waters and appropriate standard methods of treatment for each category, the
sampling and analysis methods and frequencies of analysis of drinking water.

f Regulation on Waste Qils (2008) - The purpose of this Regulation is the control and management
of waste oils, to protect human health and to maintain environmental protection.
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f Part 2A of the Environmental Protection Act (1990)%°;

f best practice guidance from land contamination risk management set out in Land Contamination
Risk Management (2020, LCRM)*, and

f best practice guidance from land contamination risk management set out in the Construction
(Design and Management) (CDM) Regulations (2015)°L.

)]
—
C
)
<
>
A
m
>

189 HMSO (1990). Part I1A of the Environmental Protection Act.
190 HMSO (2020). Land Contamination Risk Management.
191 HMSO (2015). Construction (Design & Management) Regulations.
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- Cerkezkoy High Speed Railway\03 WIP\GIS\Mxd\Figure 12-1 - Groundwater Study Areas.mxd

Path: \\uk.wspgroup.com\central data\Projects\700698xx\70069878 - IPPF - Turkey TCDD Halkali

THIS DRAWING MAY BE USED ONLY FOR
THE PURPOSE INTENDED AND ONLY
WRITTEN DIMENSIONS SHALL BE USED

Sap

15

Legend

Railway Stations (Current)

Eilbayr A4 i
P &

Proposed Railway Route

Tunnel (TBM - Double Tube)

Kayabas

-

BIHEE |

Tunnel (NATM)
Basak:

Tunnel (Cut - Cover)

Sazlldere Dam
Reservoir

O nurkent

sl Basaksehir

Waterway
Inland Water

Expropriation Corridor Study
Area

Human Health Study Area
(500m)

Groundwater Study Area
(1,000m)

Jormak
Sanayi

Fatih

Universitesi Sitesi Cerkezkoy Staion
(Current)

Alkent 2000

imhurniyet (

Halkal Station
(Current)

Sanayl

Note:

‘24
Ak ca burgaz K \":‘r 7:«| at |:|; k Data provided based on OpenStreetMap data.
A 3 N Olimpiyat
Uya X Stad) =
Yan 2
- arGuney-Yanyol
= %, J S Mehm
A3 %n [ 3 Esenkent A Kif
29y, 2 Atakent Atatirk
&s/.A kbati Drawing Status
(3] = FINAL
\3 Job Title:
(a8 | HALKALI-ISPARTAKULE-
P 1 ’( CERKEZKOY RAILWAY LINE
X @
o Drawing Title
o
© tikcekmece
- = g Q l Figure 12-1 - Groundwater Study Areas
S
X istikla Lake 2]
3 Istiklal 4/\\
‘E\' Scale at A4 1'70 OOO
3 2 U,
s X Drawn
3 L5 pkitErsoy g, - DG
) & VA s Toreo[Smoe 2 cheek[origmaed oo
3 & RL w DG 2210212021
& &
S ;
& inona 0 0.275 0.55 11 165 22
QZ‘D e Km
& ;
FCE w ¥
= Fatih u < (
o T \sanayi >
L b
| Bilvar @ Sjtesi Kanarya £
] S
Atatiirk E " [ oer
= Figure 12-1 (1/5)
L %




hokgeali

Oteyolu

Path: \\uk.wspgroup.com\central data\Projects\700698xx\70069878 - IPPF - Turkey TCDD Halkali - Cerkezkoy High Speed Railway\03 WIP\GIS\Mxd\Figure 12-1 - Groundwater Study Areas.mxd

W 10A

|zzettin

Muratbey
Merkez

S

Bahsayis

Nakkas

TEM oOtoyolu

adimkoy

Fatih
Universitesi

Alkent 2000

THIS DRAWING MAY BE USED ONLY FOR
THE PURPOSE INTENDED AND ONLY
WRITTEN DIMENSIONS SHALL BE USED

Legend

Railway Stations (Current)
Proposed Railway Route
Tunnel (NATM)

Tunnel (Cut - Cover)
Waterway

Inland Water

Bl

Expropriation Corridor Study
Area

Human Health Study Area
(500m)

Groundwater Study Area
(1,000m)

Cerkezkoy Station
(Curren)

N~

Halkal Station
(Current)

Note:
Data provided based on OpenStreetMap data.

Drawing Status

FINAL

Job Title:

HALKALI-ISPARTAKULE-
CERKEZKOY RAILWAY LINE

Drawing Title

Figure 12-1 - Groundwater Study Areas

Scale atA4

1:70,000

Drawn

DG

~[stage 1 check |Snage 2 check | Originated | Date

RL Jw DG 22/02/2021

0 0.275 0.55 1.1 1.65 2.2

9

\\§|)

Drawing Number
Figure 12-1 (2/5)




- Cerkezkoy High Speed Railway\03 WIP\GIS\Mxd\Figure 12-1 - Groundwater Study Areas.mxd

Path: \\uk.wspgroup.com\central data\Projects\700698xx\70069878 - IPPF - Turkey TCDD Halkali

Akdren

lhsaniye

Kadikoy

Kabakg

Karas u‘Stream

Ararart

Elbasan

m

Subasi

Kaleigi

Catalca

Istanbul

THIS DRAWING MAY BE USED ONLY FOR
THE PURPOSE INTENDED AND ONLY
WRITTEN DIMENSIONS SHALL BE USED

Legend

S Railway Stations (Current)

Proposed Railway Route

T Tunnel (Cut - Cover)

Waterway

- Inland Water

Expropriation Corridor Study
Area

Human Health Study Area
(500m)

Groundwater Study Area
(1,000m)

Cerkezkoy Station
(Curren)

Halkal Station
(Current)

Note:
Data provided based on OpenStreetMap data.

Drawing Status

FINAL

Job Title:

HALKALI-ISPARTAKULE-
CERKEZKOY RAILWAY LINE

Drawing Title

Figure 12-1 - Groundwater Study Areas

Scale atAd
1:70,000
Drawn
DG
[Stage 1 check [Stage 2 check | Originated Date
RL Jw DG 22/02/2021
0 0.275 0.55 1.1 1.65 2.2

\\§|)

Drawing Number

Figure 12-1 (3/5)




- Cerkezkoy High Speed Railway\03 WIP\GIS\Mxd\Figure 12-1 - Groundwater Study Areas.mxd

Path: \\uk.wspgroup.com\central data\Projects\700698xx\70069878 - IPPF - Turkey TCDD Halkali

Cayirdere

Cayirdere Pond

)
O
N

Klassis Golf &
Coluntry Club

(%

5y

Danamandira
Nature Park

Sinekli Lok IR
&X/

Hiyik Sinekli

Usta

Kurfall

Finarca

THIS DRAWING MAY BE USED ONLY FOR
THE PURPOSE INTENDED AND ONLY
WRITTEN DIMENSIONS SHALL BE USED

Legend

S Railway Stations (Current)

Proposed Railway Route

T Tunnel (Cut - Cover)

Waterway

- Inland Water

Expropriation Corridor Study
Area

Human Health Study Area
(500m)

Groundwater Study Area
(1,000m)

Cerkezkoy Station
(Curren)

Halkal Station
(Current)

Note:
Data provided based on OpenStreetMap data.

. | prawing status

FINAL

Job Title:

HALKALI-ISPARTAKULE-
CERKEZKOY RAILWAY LINE

Drawing Title

Figure 12-1 - Groundwater Study Areas

Scale atA4

1:70,000

Drawn

DG

RL

JwW

DG

%
[Stage 1 check |Svage 2 check | Originated | Date

22/02/2021

0 0.275 0.55

1.1 1.65

2.2

\\§|)

Drawing Number
Figure 12-1 (4/5)




- Cerkezkoy High Speed Railway\03 WIP\GIS\Mxd\Figure 12-1 - Groundwater Study Areas.mxd

%pakll

Giltepe

N

Gazl su

Path: \\uk.wspgroup.com\central data\Projects\700698xx\70069878 - IPPF - Turkey TCDD Halkali

Merkez

Eahcelievler

leymen "’U;Sa V/y
ar/:/,
9G

ppeED

Blylk
Cavuslu

Hallacgh

Eeyciler

THIS DRAWING MAY BE USED ONLY FOR
THE PURPOSE INTENDED AND ONLY
WRITTEN DIMENSIONS SHALL BE USED

Sayala

AN

Legend

S Railway Stations (Current)

Proposed Railway Route

Waterway

- Inland Water

Expropriation Corridor Study
Area

Human Health Study Area
(500m)

Groundwater Study Area
(1,000m)

Cerkezkoy Station
(Curren)

Halkal Station
(Current)

Q
Q
)

Note:
Data provided based on OpenStreetMap data.

Drawing Status

FINAL

Job Title:

HALKALI-ISPARTAKULE-
CERKEZKOY RAILWAY LINE

Drawing Title

Figure 12-1 - Groundwater Study Areas

Scale atA4

1:70,000

JQlu

Drawn
DG
[Stage 1 check [Stage 2 check | Originated Date
RL w DG 22/02/2021
0 0.275 055 11 1.65 2.2

\\§|)

Drawing Number
Figure 12-1 (5/5)




e
|

GEOLOGY

e N
e
.~
e
OO ]
.
|
I
e
|
|

CURRENT SITE SETTING

192 6ZHFR 0¢*KHQGLVOLN 0«GDYLUOLN YH 7D ¥{apikile Raikv@y Pudjédt EIA Repor: DOND O L
193 A term used to describe soil which has been subject to human intervention, such as through farming, landscaping or
construction activities.
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Figure 12-2 - Geological Map of Thrace Region %

Superficial Deposits:  Alluvium

Bedrock: Ergene Group

194 6ZHFR 0*KHQGLVOLN 0<uDYLUOLN YH 7D ¥Hapikile RA@y Pidjédt EIA Report DOND O L
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Bedrock: Yenimuhacir Group
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Figure 12-3 - Generalised Stratigraphy Section of Project Alignment 195

195 Diyarbakirli, Ali Can (2016). Stratigraphic Analysis and Reservoir Characterization of the Late Oligocene-Early Miocene,
Upper Yenimuhacir Group, Thrace Basin, Turkey.
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196 Regional Directorates operate on behalf of the General Directorate of State Hydraulic Works.
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Table 12-1 - Key Watercourses

Watercourse Chainage
‘6D]OC~) 6WUHDP 4+000

+DGOPN|\ 6WUND®R] &UHHN 7+500 +17+200

Camasir Creek at inlet of Buyukcekmece Lake 27+260

Karasu Stream 27+260 £38+980

42+150 +46+390

Ambar Creek 74+053 +75+268

—
o
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f Kicukcekmece Lake; and
f BuyUkcekmece Lake.
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POTENTIAL SOURCES OF CONTAMINATION

[ Agricultural machinery on farms, with some potential for oil spills on bare ground;

Potential presence of animal waste and animal carcasses on the farms;

f As there is unlikely to be a sewage system servicing existing residential properties along the
alignment, unlined pits are likely to used for sewage and are therefore a potential source of
contamination;

f The presence of potential of domestic or fly-tipped waste along the Project alignment;

f Potential waste and fuel storage at commercial properties which intersect the Project alignment at
Omerli;

f Two substations located at Halkali (to be upgraded) and Kabakca (to be demolished and a new
substation constructed) which may contain hydrocarbons including polychlorinated biphenyls
(PCBs); and

f Quarrying activities (for sand) within 1km of the Project alignment, west of Sinekli and Bekirli.

SEISMIC CHARACTERISTICS

~

197 USGS (2020). Earthquake. Available at: https://earthquake.usgs.gov/earthquakes/eventpage/us60007ewc/map

(Accessed 29/07/20).
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Kirklareli Earthquakes (1900 - 2015)
Magnitude Depth (km)
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Figure 12-4 - Earthquakes in the Region of Project between 1900 -2015

f The magnitude and the epicentre of the earthquake is established;

[ Aresponse level is applied depending the magnitude and the distance to the epicentre of the
HDUWKTXDNH VXFK DV p/HYHO 1 WUDLQV FRO@QMELEXH ZOWK WQ
stopped until track and structures inspections are complete); and

f Inspections of track and structures are undertaken, if required by the response level.
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Project Alignment
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