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2018 Feasibility Study: Alternatives Scoring 

Criteria Sub-criteria ALT-1 ALT-7 ALT-8 

(L = Lowest / Negative Score, M = Medium, H 
= Highest / Positive Score) 

Socio Economic eIRR L M H 

eNPV L M H 

Financial flRR H L (joint) L (joint) 

fNPV H L (joint) L (joint) 

Investment attractivity for TR MoT/TCDD. L H M 

Investment attractivity for Financing Institutes other private parties. L M H 

Attractivity for obtaining EU grants. L H (joint) H (joint) 

Impact on TR- competitiveness. L H (joint) H (joint) 

Transport Impacts Reduction of traffic/congestion on the roads. L H M 

Impacts (increased use, improved connectivity) on other parts of the rail network. L H (joint) H (joint) 

Increased rail network density. L H (joint) H (joint) 

Social Impacts Welfare distributional impacts. L H (joint) H (joint) 

Gender impacts. L H (joint) H (joint) 

Construction impact to service. H L M 

Number of people to be displaced. H M L 

Technical Compatibility to TCDD standards. L H (joint) H (joint) 

Environmental Impacts on landscape. H L (joint) L (joint) 

Impacts on biodiversity. H L (joint) L (joint) 

Impacts on environmentally sensitive areas. H L (joint) L (joint) 

Other impacts not yet quantified. H L M 

Risks Project design risks. H  M L  

Project construction risks. H  L  M 

Project exploitation risks. H L (joint) L (joint) 
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Criteria Sub-criteria ALT-1 ALT-7 ALT-8 

(L = Lowest / Negative Score, M = Medium, H 
= Highest / Positive Score) 

Project external risks. H L (joint) L (joint) 

Climate adaption included. L H (joint) H (joint) 
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Term  Definition 

Annual Average 
Daily Traffic (AADT) 

A daily total traffic flow (24 hrs), expressed as a mean daily flow across all 
365 days of the year. 

Accuracy A measure of how well a set of data fits the true value. 

Air quality  
objective 

Policy target generally expressed as a maximum ambient concentration to 
be achieved, either without exception or with a permitted number of 
exceedances within a specific timescale (see also air quality standard). 

Air quality  
standard 

The concentrations of pollutants in the atmosphere which can broadly be 
taken to achieve a certain level of environmental quality. The standards 
are based on the assessment of the effects of each pollutant on human 
health including the effects on sensitive sub groups (see also air quality 
objective). 

Ambient air Outdoor air in the troposphere, excluding workplace air. 

Annual mean The average (mean) of the concentrations measured for each pollutant for 
one year.  

Conservative Tending to over-predict the impact rather than under-predict. 

Data capture The percentage of all the possible measurements for a given period that 
were validly measured. 

Defra Department for Environment, Food and Rural Affairs. 

Dust Dust comprises particles typically in the size range 1-75 micrometres (µm) 
in aerodynamic diameter and is created through the action of crushing 
and abrasive forces on materials 

Exceedance A period of time where the concentrations of a pollutant is greater than the 
appropriate air quality standard. 

HDV/HGV Heavy Duty Vehicle/Heavy Goods Vehicle. 

NO2 Nitrogen dioxide. 

NOx Nitrogen oxides. 

PM10 Particulate matter with an aerodynamic diameter of less than 10 
micrometres. 

PM2.5 Particulate matter with an aerodynamic diameter of less than 2.5 
micrometres. 

Road link A length of road which is considered to have the same flow of traffic along 
it. Usually, a link is the road from one junction to the next. 
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Table D-1 - Passenger Travel Between Çerkezköy And Halkali Without the Project 

Year Passenger Rail 
(Million Passenger-
km travelled) 

Bus (Vehicle-km 
travelled) 

Car (Vehicle-km 
travelled) 

Power Required for 
Electric Rail 
Operation (GWh) 

2026 206 2045 14804 11.31 

2027 214 2146 15536 11.79 

2028 223 2253 16305 12.28 

2029 233 2364 17111 12.80 

2030 243 2481 17958 13.34 

2031 249 2555 18494 13.71 

2032 256 2631 19046 14.09 

2033 263 2710 19614 14.47 

2034 270 2791 20200 14.87 

2035 278 2874 20802 15.28 

2036 286 2960 21423 15.70 

2037 293 3048 22063 16.14 

2038 302 3139 22721 16.58 

2039 310 3233 23399 17.04 

2040 318 3329 24098 17.51 

2041 325 3396 24580 17.87 

2042 331 3464 25072 18.22 

2043 338 3533 25573 18.59 

2044 345 3604 26084 18.96 

2045 352 3676 26606 19.34 

2046 359 3749 27138 19.72 

2047 366 3824 27681 20.12 

2048 373 3901 28235 20.52 

2049 381 3979 28799 20.93 
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Year Passenger Rail 
(Million Passenger-
km travelled) 

Bus (Vehicle-km 
travelled) 

Car (Vehicle-km 
travelled) 

Power Required for 
Electric Rail 
Operation (GWh) 

2050 388 4058 29375 21.35 

2051 396 4140 29963 21.78 

2052 404 4222 30562 22.21 

2053 412 4307 31173 22.66 

2054 420 4393 31797 23.11 

2055 429 4481 32433 23.57 

 

Table D-2 - Passenger Travel Between Çerkezköy and Halkali with the Project (all data 
provided as million passenger-km travelled unless stated) 

Year Existing 
Passenger 
Rail  

Passenger 
Rail diverted 
from Buses  

Passenger 
Rail diverted 
from Cars 

Generated 
Rail Traffic 

Total 
Rail 
Traffic 

Power 
Required for 
Electric Rail 
Operation 
(GWh) 

2026 190 55 18 18 283 19.22 

2027 198 58 19 19 295 20.07 

2028 206 61 20 20 308 20.96 

2029 215 64 21 21 322 21.90 

2030 224 67 22 22 336 22.88 

2031 230 69 23 23 346 23.52 

2032 237 71 24 24 356 24.19 

2033 243 73 24 24 366 24.87 

2034 250 76 25 25 376 25.58 

2035 257 78 26 26 387 26.30 

2036 264 80 27 27 398 27.05 

2037 271 83 28 28 409 27.82 

2038 279 85 28 28 421 28.61 
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Year Existing 
Passenger 
Rail  

Passenger 
Rail diverted 
from Buses  

Passenger 
Rail diverted 
from Cars 

Generated 
Rail Traffic 

Total 
Rail 
Traffic 

Power 
Required for 
Electric Rail 
Operation 
(GWh) 

2039 286 88 29 29 433 29.42 

2040 294 90 30 30 445 30.25 

2041 300 92 31 31 454 30.86 

2042 306 94 31 31 463 31.48 

2043 312 96 32 32 472 32.10 

2044 319 98 33 33 482 32.75 

2045 325 100 33 33 491 33.40 

2046 332 102 34 34 501 34.07 

2047 338 104 35 35 511 34.75 

2048 345 106 35 35 521 35.45 

2049 352 108 36 36 532 36.16 

2050 359 110 37 37 542 36.88 

2051 366 112 37 37 553 37.62 

2052 373 115 38 38 564 38.37 

2053 381 117 39 39 576 39.14 

2054 388 119 40 40 587 39.92 

2055 396 122 41 41 599 40.72 
 

Table D-3 - Freight Travel Between Çerkezköy and Halkali Without the Project 

Year Rail NTK 
(MegaTonne-km) 

HDV Marmaray 
crossing 
(KiloVeh-km) 

HDV 3rd 
Crossing 
(KiloVeh-km) 

Power Required for 
Electric Rail 
Operation (GWh) 

2026 103 6467 0 5.45 

2027 111 6708 0 5.91 

2028 121 6958 0 6.44 
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Year Rail NTK 
(MegaTonne-km) 

HDV Marmaray 
crossing 
(KiloVeh-km) 

HDV 3rd 
Crossing 
(KiloVeh-km) 

Power Required for 
Electric Rail 
Operation (GWh) 

2029 133 7218 0 7.05 

2030 145 7398 28125 7.70 

2031 147 7583 30144 7.82 

2032 150 7773 32307 7.93 

2033 152 7967 34626 8.05 

2034 154 8166 37111 8.17 

2035 157 8371 39775 8.30 

2036 159 8580 42630 8.43 

2037 162 8794 45689 8.56 

2038 164 9014 48968 8.70 

2039 167 9240 52483 8.83 

2040 169 9471 56250 8.98 

2041 172 9707 57656 9.12 

2042 175 9950 59098 9.27 

2043 178 10199 60575 9.42 

2044 181 10454 62089 9.58 

2045 184 10715 63642 9.74 

2046 187 10983 65233 9.91 

2047 190 11258 66864 10.08 

2048 193 11539 68535 10.25 

2049 197 11827 70249 10.43 

2050 200 12123 72005 10.61 

2051 204 12426 73805 10.79 

2052 207 12737 75650 10.98 
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Year Rail NTK 
(MegaTonne-km) 

HDV Marmaray 
crossing 
(KiloVeh-km) 

HDV 3rd 
Crossing 
(KiloVeh-km) 

Power Required for 
Electric Rail 
Operation (GWh) 

2053 211 13055 77541 11.18 

2054 215 13382 79480 11.38 

2055 219 13716 81467 11.59 
 

Table D-4 - Freight Travel Between Çerkezköy and Halkali With the Project (all values 
presented as Net Tonne Kilometres (NTK) in MegaTonne-km unless otherwise stated) 

Year Rail NTK 
(MegaTonne-km) 

HDV Marmaray 
crossing 
(Thousand Veh-
km) 

HDV 3rd 
Crossing 
(Thousand Veh-
km) 

Power Required for 
Electric Rail 
Operation (GWh) 

2026 90 78 0 7.03 

2027 97 80 0 7.47 

2028 106 83 0 7.96 

2029 116 87 0 8.52 

2030 127 89 338 23.24 

2031 129 91 362 24.43 

2032 131 93 388 25.69 

2033 133 96 416 27.04 

2034 135 98 445 28.48 

2035 137 100 477 30.01 

2036 139 103 512 31.64 

2037 141 106 548 33.39 

2038 143 108 588 35.24 

2039 146 111 630 37.22 

2040 148 114 675 39.34 

2041 150 116 692 40.27 

2042 153 119 709 41.22 
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Year Rail NTK 
(MegaTonne-km) 

HDV Marmaray 
crossing 
(Thousand Veh-
km) 

HDV 3rd 
Crossing 
(Thousand Veh-
km) 

Power Required for 
Electric Rail 
Operation (GWh) 

2043 155 122 727 42.19 

2044 158 125 745 43.19 

2045 161 129 764 44.22 

2046 163 132 783 45.27 

2047 166 135 802 46.35 

2048 169 138 822 47.45 

2049 172 142 843 48.58 

2050 175 145 864 49.74 

2051 178 149 886 50.93 

2052 181 153 908 52.15 

2053 184 157 930 53.40 

2054 188 161 954 54.68 

2055 191 165 978 55.99 
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Table E-1 - Total Emissions from Road-Based Sources Within Turkey for 2018322 

2018 Road Vehicle Emissions NOx PM10 

124 Gg/yr 8.86 Gg/yr 

 

Table E-2 - Vehicular Split of Emissions For Road-Based Emissions in Turkey for 201813 

Vehicle Type NOx PM10 

% Split Emissions (Gg/yr) % 
Split 

Emissions (Gg/yr) 

HGV 68% 84.32 35% 3.101 

LGV 10% 12.4 13% 1.1518 

Cars 22% 27.28 6% 0.5316 

Break & Tyre Wear - - 46% 4.0756 

 

Table E-3 - Vehicular Split323 of Passenger Kilometres Travelled in Turkey for 2018 (total 
passenger travel of 329,363 million passenger kilometres)324 

Vehicle % Split Passenger-km (Million) 

Trains 2% 6587.3 

Buses 28% 92221.6 

Cars 70% 230554.1 

 

The data from tables D1-3 were utilised to calculate a 2018 emission rate for Cars. This emission 
rate was consistent with EFT emissions for 2017, as discussed in the main body of the report. The 
final emission rates utilised in the assessment are presented in Table E-4, below, where the car 
emission rate was calculated using the 2018 emissions data for Turkey, and the Bus and HDV 
emission rates were taken from the EFT. 

 

 

 
322 Data Taken from www.eea.europa.eu/data-and-maps/dashboards/air-pollutant-emissions-data-viewer-3 
323 Data Taken from knoema.com/tran_hv_psmod/modal-split-of-passenger-transport?geo=1032720-turkey 
324 Data taken from data.oecd.org/transport/passenger-transport.htm 
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Table E-4 - Finalised Vehicle Emission Rates used in the Calculation of Regional Emissions 
(all values shown in g/km) 

Pollutant Car Emission Rate Bus Emission Rate HDV Emission Rate 

NOx 0.084517 2.6773 1.5809 

PM10 0.003050 0.1202 0.1141 

To account for the changes in emissions from electrified rail, an emission rate for the Turkish 
national grid was calculated using data from 2018. The total electricity generated, total emissions 
from electricity generation, and final emission rate used are presented in Table E-5, below. 

Table E-5 - Finalised Emission Rates used in the Calculation of Regional Emissions (all 
values shown in g/km) 

Total Electricity generated in Turkey (TWh/yr) Pollutant Emissions from 
electricity 
generation 
(Kilotonnes/yr) 

Emission 
rate 
(g/kWh) 

297.3 NOx 358.9 1.20729 

PM10 13.7 0.04592 
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Figure F-2 - Corlu Wind Rose 2018 
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Figure F-3 - Corlu Wind Rose 2019 
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ATATURK AIRPORT  

Figure F-4 - Ataturk Airport Wind Rose 2017
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Figure F-5 - Ataturk Airport Wind Rose 2018 
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Figure F-6 - Ataturk Airport Wind Rose 2019 
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Figure F-8 - Catalca Wind Rose For Monitoring Period 1 (Location 1) - 04/07/2020 - 11/07/2020 
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Figure F-9 - Catalca Wind Rose Period 2 (Location 3) - 11/07/2020 - 18/07/2020 
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Measurement Date Start Time End Time PM10 Concentration  

(µg/m3) 

11/07/2020 19:00 20:00 28 

11/07/2020 20:00 21:00 26 

11/07/2020 21:00 22:00 21 

11/07/2020 22:00 23:00 21 

11/07/2020 23:00 00:00 20 

12/07/2020 00:00 01:00 12 

12/07/2020 01:00 02:00 20 

12/07/2020 02:00 03:00 18 

12/07/2020 03:00 04:00 14 

12/07/2020 04:00 05:00 13 

12/07/2020 05:00 06:00 15 

12/07/2020 06:00 07:00 17 

12/07/2020 07:00 08:00 19 

12/07/2020 08:00 09:00 18 

12/07/2020 09:00 10:00 23 

12/07/2020 10:00 11:00 32 

12/07/2020 11:00 12:00 41 

12/07/2020 12:00 13:00 38 

12/07/2020 13:00 14:00 34 

12/07/2020 14:00 15:00 43 

12/07/2020 15:00 16:00 27 

12/07/2020 16:00 17:00 34 

12/07/2020 17:00 18:00 27 

12/07/2020 18:00 19:00 29 

12/07/2020 19:00 20:00 42 
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Measurement Date Start Time End Time PM10 Concentration  

(µg/m3) 

12/07/2020 20:00 21:00 42 

12/07/2020 21:00 22:00 19 

12/07/2020 22:00 23:00 20 

12/07/2020 23:00 00:00 22 

13/07/2020 00:00 01:00 20 

13/07/2020 01:00 02:00 17 

13/07/2020 02:00 03:00 21 

13/07/2020 03:00 04:00 22 

13/07/2020 04:00 05:00 35 

13/07/2020 05:00 06:00 45 

13/07/2020 06:00 07:00 44 

13/07/2020 07:00 08:00 29 

13/07/2020 08:00 09:00 25 

13/07/2020 09:00 10:00 23 

13/07/2020 10:00 11:00 33 

13/07/2020 11:00 12:00 41 

13/07/2020 12:00 13:00 41 

13/07/2020 13:00 14:00 43 

13/07/2020 14:00 15:00 39 

13/07/2020 15:00 16:00 35 

13/07/2020 16:00 17:00 34 

13/07/2020 17:00 18:00 39 

13/07/2020 18:00 19:00 29 

13/07/2020 19:00 20:00 29 

13/07/2020 20:00 21:00 28 
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Measurement Date Start Time End Time PM10 Concentration  

(µg/m3) 

13/07/2020 21:00 22:00 27 

13/07/2020 22:00 23:00 24 

13/07/2020 23:00 00:00 22 

14/07/2020 00:00 01:00 18 

14/07/2020 01:00 02:00 18 

14/07/2020 02:00 03:00 15 

14/07/2020 03:00 04:00 19 

14/07/2020 04:00 05:00 15 

14/07/2020 05:00 06:00 14 

14/07/2020 06:00 07:00 22 

14/07/2020 07:00 08:00 29 

14/07/2020 08:00 09:00 32 

14/07/2020 09:00 10:00 36 

14/07/2020 10:00 11:00 39 

14/07/2020 11:00 12:00 39 

14/07/2020 12:00 13:00 45 

14/07/2020 13:00 14:00 44 

14/07/2020 14:00 15:00 41 

14/07/2020 15:00 16:00 23 

14/07/2020 16:00 17:00 16 

14/07/2020 17:00 18:00 20 

14/07/2020 18:00 19:00 25 

14/07/2020 19:00 20:00 16 

14/07/2020 20:00 21:00 10 

14/07/2020 21:00 22:00 10 
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Measurement Date Start Time End Time PM10 Concentration  

(µg/m3) 

14/07/2020 22:00 23:00 10 

14/07/2020 23:00 00:00 8 

15/07/2020 00:00 01:00 6 

15/07/2020 01:00 02:00 7 

15/07/2020 02:00 03:00 8 

15/07/2020 03:00 04:00 9 

15/07/2020 04:00 05:00 7 

15/07/2020 05:00 06:00 Invalid Data* 

15/07/2020 06:00 07:00 6 

15/07/2020 07:00 08:00 7 

15/07/2020 08:00 09:00 26 

15/07/2020 09:00 10:00 25 

15/07/2020 10:00 11:00 16 

15/07/2020 11:00 12:00 24 

15/07/2020 12:00 13:00 Invalid Data* 

15/07/2020 13:00 14:00 23 

15/07/2020 14:00 15:00 17 

15/07/2020 15:00 16:00 20 

15/07/2020 16:00 17:00 12 

15/07/2020 17:00 18:00 11 

15/07/2020 18:00 19:00 11 

15/07/2020 19:00 20:00 19 

15/07/2020 20:00 21:00 18 

15/07/2020 21:00 22:00 11 

15/07/2020 22:00 23:00 6 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA May 2021 
AYGM 

Measurement Date Start Time End Time PM10 Concentration  

(µg/m3) 

15/07/2020 23:00 00:00 3 

16/07/2020 00:00 01:00 4 

16/07/2020 01:00 02:00 6 

16/07/2020 02:00 03:00 4 

16/07/2020 03:00 04:00 4 

16/07/2020 04:00 05:00 4 

16/07/2020 05:00 06:00 4 

16/07/2020 06:00 07:00 7 

16/07/2020 07:00 08:00 28 

16/07/2020 08:00 09:00 32 

16/07/2020 09:00 10:00 33 

16/07/2020 10:00 11:00 37 

16/07/2020 11:00 12:00 19 

16/07/2020 12:00 13:00 12 

16/07/2020 13:00 14:00 27 

16/07/2020 14:00 15:00 14 

16/07/2020 15:00 16:00 22 

16/07/2020 16:00 17:00 36 

16/07/2020 17:00 18:00 22 

16/07/2020 18:00 19:00 29 

16/07/2020 19:00 20:00 26 

16/07/2020 20:00 21:00 11 

16/07/2020 21:00 22:00 9 

16/07/2020 22:00 23:00 16 

16/07/2020 23:00 00:00 Invalid Data* 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA May 2021 
AYGM 

Measurement Date Start Time End Time PM10 Concentration  

(µg/m3) 

17/07/2020 00:00 01:00 5 

17/07/2020 01:00 02:00 6 

17/07/2020 02:00 03:00 6 

17/07/2020 03:00 04:00 8 

17/07/2020 04:00 05:00 Invalid Data* 

17/07/2020 05:00 06:00 11 

17/07/2020 06:00 07:00 23 

17/07/2020 07:00 08:00 31 

17/07/2020 08:00 09:00 36 

17/07/2020 09:00 10:00 38 

17/07/2020 10:00 11:00 27 

17/07/2020 11:00 12:00 41 

17/07/2020 12:00 13:00 23 

17/07/2020 13:00 14:00 18 

17/07/2020 14:00 15:00 20 

17/07/2020 15:00 16:00 27 

17/07/2020 16:00 17:00 14 

17/07/2020 17:00 18:00 16 

17/07/2020 18:00 19:00 19 

17/07/2020 19:00 20:00 19 

17/07/2020 20:00 21:00 18 

17/07/2020 21:00 22:00 18 

17/07/2020 22:00 23:00 16 

17/07/2020 23:00 00:00 11 

18/07/2020 00:00 01:00 12 



















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
AIR QUALITY FIGURES (CHAPTER 6: 
AIR QUALITY)  
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�H�A�L�K�A�L�I�  �� �C�E�R�K�E�Z �K�O�Y � 
�H�I�G�H� �S�P�E�E�D� �R�A�I�L�W�A�Y
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