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 NOISE AND VIBRATION 

 

 

 

 

 International:  

• Environmental Noise Directive (2002/49/EC) 

 National: 

• Regulation on the Assessment and Management of Environmental Noise (2010)   

 Guidance:  

• Description, Measurement and Assessment of Environmental Noise (ISO 1996-2:2017) 

• World Bank Group Environmental, Health and Safety Guidelines: Noise Management (2007) 

• Noise and Vibration Control on Construction and Open Sites (BS5228:2009 and A1:2014) 

• Guidance on Sound Insulation and Noise Reduction for Buildings (BS8233:2014) 

• Guide to Evaluation of Human Exposure to Vibration in Buildings: Vibration Sources Other 

Than Blasting (BS6472-1:2008) 

• Guide to Evaluation of Human Exposure to Vibration in Buildings: Blast-induced vibration 

(BS6472-2:2008) 

• Acoustics – Attenuation of Sound During Propagation Outdoors (ISO 9613:1996) 

• Calculation of Railway Noise (1995) 

• Additional Railway Noise Source Terms (2007) 

INTERNATIONAL  

Environmental Noise Directive (2002/49/EC)35 

 

 

 

 

35 European Parliament and Council (2002). 2002/49/EC, relating to the assessment and management of 
environmental noise. 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE PUBLIC | WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA DECEMBER 2021 
AYGM Page 200 of 847 

 The determination of exposure to environmental noise; 

 Ensuring that information on environmental noise and its effects is made available to the public; 

and 

 Preventing and reducing environmental noise where necessary and preserving environmental 

noise quality where it is good. 

NATIONAL LEGISLATION 

Regulation on the Assessment and Management of Environmental Noise (2010) 36 

 

 

 

 

 Daytime (approximately 07:00 - 19:00), Lday: 65 decibels (dB); 

 Evening (approximately 19:00 – 23:00), Levening: 60dB; and  

 Night-time (approximately 23:00 – 07:00), Lnight: 55dB. 

 

GUIDANCE  

Description, Measurement and Assessment of Environmental Noise (ISO 1996-2:2017)37 

 

 

 

 

36 Ecolex (2020). Available at: https://www.ecolex.org/details/legislation/regulation-on-assessment-and-
management-of-environmental-noise-lex-faoc164383/ (Accessed 10/07/20). 
37 ISO 1996-2:2017. Description, Measurement and assessment of Environmental Noise. 

https://www.ecolex.org/details/legislation/regulation-on-assessment-and-management-of-environmental-noise-lex-faoc164383/
https://www.ecolex.org/details/legislation/regulation-on-assessment-and-management-of-environmental-noise-lex-faoc164383/
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World Bank Group Environmental, Health and Safety Guidelines: Noise Management (2007)38 

 

Table 7-1 - World Bank Group Noise Level Guidelines 

Receptor Criteria LAeq,1hr
39 

Residential, Institutional, Educational 55dB Lday (07:00 – 22:00); 45dB Lnight (22:00 – 07:00) 

 

Noise and Vibration Control on Construction and Open Sites (BS5228:2009 and A1:2014)40 

 

 

 

 

 

 

38 World Bank Group (2007). Environmental, Health and Safety Guidelines: Noise Management. 
39 The A-weighted, equivalent continuous sound level in decibels measured over a 1hr period.  
40 BSI (2009 & 2014). BS5228:2009 and A1:2014: Noise and Vibration Control on Construction and Open 
Sites. 
41Department of the Environment (1976). Noise control on building sites, Advisory Note 72. 
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Table 7-2 - Guidance on Effects of Vibration Levels 

Vibration 
level 
(mm/s) 

Effect 

0.14 Vibration might be just perceptible in the most sensitive situations for most vibration 
frequencies associated with construction. At lower frequencies, people are less 
sensitive to vibration. 

0.3 Vibration might be just perceptible in residential environments. 

1.0 It is likely that vibration of this level in residential environments will cause complaints, 
but vibration can be tolerated if prior warning and explanation has been given to 
residents. 

10 Vibration is likely to be intolerable for any more than a very brief exposure to this level 
in most building environments. 

 

Table 7-3 - Transient Vibration Guide Values for Cosmetic Damage 

Type of Building Peak Component Particle Velocity in Frequency Range 
of Predominant Pulse 

4 Hz to 15 Hz 15 Hz and above 

Reinforced or framed structures 

Industrial and heavy commercial 
buildings 

50 mm/s at 4 Hz and 
above 

50 mm/s at 4 Hz and above 

Unreinforced or light framed 
structures 

Residential or light commercial 
buildings 

15 mm/s at 4 Hz 
increasing to 20 mm/s at 
15 Hz 

20 mm/s at 15 Hz increasing to 
50 mm/s at 40 Hz and above 

Note 1: Values referred to are at the base of the building.  

Note 2: For un-reinforced or light framed structures and residential or light commercial buildings, a 
maximum displacement of 0.6 mm (zero to peak) is not to be exceeded. 
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Guidance on Sound Insulation and Noise Reduction for Buildings (BS8233:2014)42 

 

 

Table 7-4 - Indoor Ambient Noise Levels for Residential Properties 

Activity Location 07:00 to 23:00 23:00 to 07:00 

Resting Living Room 35dB LAeq,16hr - 

Dining Dining Room / area 40dB LAeq,16hr - 

Sleeping (daytime resting) Bedroom 35dB LAeq,16hr 30dB LAeq,8hr 

 

Guide to Evaluation of Human Exposure to Vibration in Buildings: Vibration Sources Other 

Than Blasting (BS6472-1:2008)43 

 

 

 

 

42 BSI (2014). BS8233:2014: Guideline on Sound Insulation and Noise Reduction for Buildings. 
43 BSI (2008). BS6472-1. Guide to Evaluation of Human Exposure to Vibration in Buildings: Vibration Sources 
Other Than Blasting. 
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Table 7-5 - Vibration Dose Value Ranges Which Might Result in Various Probabilities of 

Adverse Comment Within Residential Buildings 

Place and Time Low Probability of 
Adverse Comment 
(ms-1.75) 

Adverse Comment 
Possible (ms-1.75) 

Adverse Comment 
Probable (ms-1.75) 

Residential buildings 16h 
day 

0.2 to 0.4 0.4 to 0.8 0.8 to 1.6 

Residential buildings 8hr 
night 

0.1 to 0.2 0.2 to 0.4 0.4 to 0.8 

 

Guide to Evaluation of Human Exposure to Vibration in Buildings: Blast-induced vibration 

(BS6472-2:2008)44 

 

 

 

 

 

 

44 BSI (2008). BS6472-1. Guide to Evaluation of Human Exposure to Vibration in Buildings: Blast-induced 
vibration. 
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Table 7-6 - Maximum Satisfactory Magnitudes of Vibration with Respect to Human Response 

(for up to 3 Blast Vibration Events Per Day) 

Place and Time Time Satisfactory Magnitudea PPV mms-1 

Residential DayD 

NightD 

Other 
Timesd 

6.0 to 10.0C 

2.0 

4.5 

OfficesB Any time 14.0 

WorkshopsB Any time 14.0 

NOTE 1: This table recommends magnitudes of vibration below which the probability of 
adverse comment is low (noise caused by any structural vibration is not considered). 

NOTE 2: Doubling the suggested vibration magnitudes could result in adverse comment and 
this will increase significantly if the magnitudes are quadrupled. 

NOTE 3: For more than three occurrences of vibrations per day see the further multiplication 
factor in Section 5.2 of the Standard. 

A) The satisfactory magnitudes are the same for the working day and the rest of the day 
unless stated otherwise. 

B) Critical working areas where delicate tasks impose more stringent criteria than human 
comfort are outside the scope of this standard. 

C) Within residential properties people exhibit a wide variation of tolerance to vibration. 
Specific values are dependent upon social and cultural factors, psychological attitudes and 
the expected degree of intrusion. In practice the lower satisfactory magnitude should be used 
with the higher magnitude being justified on a case-by-case basis. 

D) For the purpose of blasting, daytime is considered to be 08h00 to 18h00 Monday to Friday 
and 08h00 to 13h00 Saturday. Routine blasting would not normally be considered on 
Sundays or Public Holidays, and Friday lunch-time, when many attend prayers, will also be 
avoided. Other times, covers the period outside of the working day, but exclude night-time, 
which is defined as 23h00 to 07h00. 

 

Acoustics – Attenuation of Sound During Propagation Outdoors (ISO 9613:1996)45 

 

 

 

 

45 ISO (1996). ISO9613-2 Acoustics – Attenuation of Sound During Propagation Outdoors. 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE PUBLIC | WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA DECEMBER 2021 
AYGM Page 206 of 847 

 

 

 Geometrical divergence; 

 Atmospheric absorption; 

 Ground effect; 

 Reflection from surfaces; and 

 Screening by obstacles. 

Calculation of Railway Noise (1995)46 

 

 

 

Additional Railway Noise Source Terms (2007)47 

 

 

SCOPE 

 

 Baseline noise survey: noise measurements were undertaken to establish the existing noise 

climate at sensitive locations near the Project; 

 Construction noise and vibration: Noise and vibration predictions have been undertaken to 

determine likely significant effects as a result of the construction phase of the Project. 

 

 

 

46 Department of Transport UK (1995). Calculation of Railway Noise. 
47 Defra UK (2007). Additional railway noise source terms for ‘Calculation of Railway Noise 1995’. 
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Assumptions have been made at this stage with regard to size, number, type and location of 

construction plant and vehicles to advise on the potential for significant effects; and  

 Operational noise and vibration: Noise and vibration predictions have been undertaken to 

determine likely significant effects as a result of the operational phase of the Project. Projections 

have been provided for the type, number and speed of trains expected to use the Project during 

years 2026 and 2041. Design drawings provided by AYGM have been used to position the 

alignment of the Project.  

BASELINE NOISE SURVEY 

 

 

 

 

 

Table 7-7 - Noise Survey Locations 

Survey Location Point X UTM35N Point Y 
UTM35N 

Description  

Long-term 1 
(LT1) 

642286 4548069 Representative of noise climate for 
properties in Bahçeşehir. 

Long-term 2 
(LT2) 

642286 4548069 Representative of noise climate for 
properties in Ömerli. 

Long-term 3 
(LT3) 

637725 4553056 Representative of noise climate for 
properties in Yeşilbayır. 

Long-term 4 
(LT4) 

634614 4554240 Representative of noise climate for 
properties in Kaleiçi. 

Long-term 5 
(LT5) 

621137 4560002 Representative of noise climate for 
properties in Kaleiçi. 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE PUBLIC | WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA DECEMBER 2021 
AYGM Page 208 of 847 

Survey Location Point X UTM35N Point Y 
UTM35N 

Description  

Long-term 6 
(LT6) 

614266 4563701 Representative of noise climate for 
properties in Kabakça. 

Long-term 7 
(LT7) 

599871 4565089 Representative of noise climate for 
properties in Küçüksinekli. 

Long-term 8 
(LT8) 

586992 4570318 Representative of noise climate for 
properties in İstasyon. 

Short-term 1 
(ST1) 

643032 4546863 Representative of noise climate for 
properties in Bahçeşehir. 

Short-term 2 
(ST2) 

641547 4548623 Representative of noise climate for 
properties in Bahçeşehir. 

Short-term 3 
(ST3) 

640704 4550060 Representative of noise climate for 
properties in Bahçeşehir. 

Short-term 4 
(ST4) 

623617 4556582 Representative of noise climate for 
properties in Çatalca. 

Short-term 5 
(ST5) 

622780 4557950 Representative of noise climate for 
properties in Kaleiçi. 

Short-term 6 
(ST6) 

615975 4562595 Representative of noise climate for 
properties in İnceğiz. 

Short-term 7 
(ST7) 

609297 4563863 Representative of noise climate for 
properties in Bekirli. 
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CONSTRUCTION NOISE ASSESSMENT 

 

 

 

 Phase 1: Site Preparation 

 Phase 2: Earthworks 

 Phase 3: Bridge and Viaduct Construction 

 Phase 4: Tunnel Boring Machine 

 Phase 5: Rail Track Construction 

 

 

 

CONSTRUCTION VIBRATION ASSESSMENT 
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 Tunnelling undertaken via boring machine; 

 Blasting undertaken for the NATM tunnels; 

 Surface compaction undertaken with vibratory rollers; and 

 Piling activities undertaken during the construction of any structures along the route. 

 

 

Table 7-8 - Magnitude of Impact for Construction Vibration 

Magnitude Vibration Level ((PPV) in mm/s) 

Very Large 6 

Large 1 

Moderate 0.3 

Slight / No Change 0.14 
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OPERATIONAL NOISE ASSESSMENT  

 

 

Table 7-9 - Noise-Sensitive Receptor Locations 

Receptor Areas Approximate Chainage 

Halkali 0 – 5+600 

Bahçeşehir 9+100 – 14+000 

Ömerli 14+500 – 19+200 

Yeşilbayır 19+500 – 22+600 

Bahşayış 23+600 – 25+600 

Ferhatpasa 28+800 – 29+400 

Çatalca 31+100 – 33+000 

Kaleiçi 33+800 – 36+900 

Gökçeali 37+000 – 40+300 

İnceğiz 41+200 – 43+000 

Kabakça 43+300 – 47+400 

Bekirli 47+900 – 50+400 

Küçüksinekli 60+400 – 61+200 

Çayırdere 66+600 – 68+500 

İstasyon 73+400 – 76+700 
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 Opening Year 2026 with the Project; and 

 Design Year 2041 with the Project. 

 

Table 7-10 - Description of the Magnitude of Operational Noise Impact 

Magnitude 
of Impact 

Criteria LAeq Criteria LAmax 

Very Large More than 5dB above World Bank 
Group Criteria.  

Above 45dB and10 events per night 

Large Between 3dB and 5dB above World 
Bank Group Criteria. 

Moderate Between 1dB and 3dB above World 
Bank Group Criteria. 
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Magnitude 
of Impact 

Criteria LAeq Criteria LAmax 

Slight Less than 1dB above World Bank 
Group Criteria. 

Below 45dB and10 events per night 

No Change No alteration of noise climate compared 
to World Bank Group criteria. 

 

Table 7-11 - Matrix for Classifying Operational Noise Effects  

 

Magnitude of Impact 

No Change Slight Moderate Large Very Large 

Environmental 
Sensitivity 

High Neutral Minor Minor or 
Moderate 

Moderate 
or Large 

Large or 
Very Large 

 

OPERATIONAL VIBRATION ASSESSMENT 
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Passenger Services 

 

 Operation profile (Train speed and flow); 

 Existing ground conditions; 

 Train type; 

 Unsprung mass; 

 

 

 

48 Institute of Environmental Sciences and Technology (|EST) (2015). |EST-RP-CC 012.3 Contamination 
Control Division Recommended Practice, Considerations in Cleanroom Design.  
49 HS2: Environmental Statement Vol 5 Technical Appendices: Sound Noise and Vibration: Annex D1 - 
Operational Assessment: Groundborne Sound and Vibration, 2013. 
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 The track-form; and  

 Train length. 

 

Freight Services  

 

 

 

Assessment (Passenger Services and Freight Services)  

 

 

 

 

50 Hal Amick (1999). A Frequency-Dependent Soil Propagation Model.  
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Table 7-12 - Magnitude of Impact for Ground-borne Vibration 

Magnitude Daytime Vibration level (ms-1.75) Night-time Vibration level (ms-

1.75) 

Large / Very Large >0.8  >0.4 

Moderate 0.4 to 0.8 0.2 to 0.4 

Slight / No Change < 0.4 < 0.2 

 

 

 

 

 

 

 

 

 

51 Wilson Ihrig and Associates. State of the art review: Prediction and control of ground-borne noise and 
vibration from rail transit trains – Final report – Dec 1983. UMTA-MA-06-0049-84-4. DOT-TSC-UMTA-83-3 
52 FTA-VA-90-1003-06 (2006). Transit Noise and Vibration Impact Assessment 
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Table 7-13 - Magnitude of Impact for Re-radiated Noise 

Magnitude Night-time indoor maximum noise events 
(LAS,max) 

Large / Very Large ≥43 

Moderate ≥35, <43 

Slight / No Change <35 

 

ASSUMPTIONS AND LIMITATIONS 

 

 

 High speed trains have been represented as Class 377; 

 The high-speed trains run at a maximum speed of 200km/h and freight trains at 120km/h; 

 There will be no more than 16 high speed train movements per day by 2041; 

 There will be no more than a total of 52 train movements per day by 2041, 16 of which 

correspond to freight trains during daytime and night-time (timings of the trains during the daytime 

and night-time will be determined by TCDD Transport both prior to and during operation);  

 E43000 and E68000 trains (regional and international services) have been represented as Class 

92 with a maximum speed of 200km/h; 

 The high-speed passenger trains will typically consist of 6 cars and freight trains 20 cars; and 

 The existing railway will remain for maintenance and emergency purposes only. Therefore, it has 

not been modelled in the scenarios with the Project. 
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BASELINE NOISE SURVEY 

 

Table 7-14 - Summary of Noise Survey Results: Long-Term 

Survey Location LAeq,12h dB 

(07:00 – 19:00) 

LAeq,4h dB 

(19:00 – 23:00) 

LAeq,8h dB 

(23:00 – 07:00) 

Long-term 1 (LT1) (Bahçeşehir) 69.3 68.5 62.9 

Long-term 2 (LT2) (Ömerli) 60.2 56.8 53.7 

Long-term 3 (LT3) (Yeşilbayır) 57.4 58.9 54.0 

Long-term 4 (LT4) (Kaleiçi / 
Çatalca / Gökçeali) 

54.9 54.6 51.3 

Long-term 5 (LT5) (İnceğiz) 61.0 56.3 53.7 

Long-term 6 (LT6) (Kabakça) 63.7 61.8 55.7 

Long-term 7 (LT7) (Küçüksinekli) 55.9 55.9 51.2 

Long-term 8 (LT8) (İstasyon) 54.8 53.4 52.0 

 

Table 7-15 - Summary of Noise Survey Results: Short-Term 

Survey Location LAeq,15min dB (readings within 07:00 – 22:0053) 

Short-term 1 (ST1) (Bahçeşehir) 59.5 

Short-term 2 (ST2) (Bahçeşehir) 51.9 

 

 

 

53 Four short term noise measurements of 15 minutes were carried out within this time period. An average is 
presented in the table. 
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Survey Location LAeq,15min dB (readings within 07:00 – 22:0053) 

Short-term 3 (ST3) (Bahçeşehir) 68.1 

Short-term 4 (ST4) (Çatalca) 51.2 

Short-term 5 (ST5) (Çatalca) 53.3 

Short-term 6 (ST6) (Kabakça) 62.5 

Short-term 7 (ST7) Bekirli 51.6 

 

 

 

CONSTRUCTION NOISE  

 

Table 7-16 - Construction Noise: Number of Properties with Significant Effect (prior to 

mitigation) 

Receptor Areas Phase 1: 
Site 
Preparation 

Phase 2: 
Earthworks 

Phase 3: 
Bridges and 
Viaduct 

Phase 4: 
Tunnelling 

Phase 5: 
Track 
Construction 

Halkali 0 14 0 4 9 

Bahçeşehir 31 60 0 0 39 

Ömerli 11 16 0 11 8 

Yeşilbayır 5 8 0 2 3 

Bahşayış 2 3 0 0 1 

Ferhatpasa 0 0 0 0 0 

Çatalca 7 10 0 0 0 
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Receptor Areas Phase 1: 
Site 
Preparation 

Phase 2: 
Earthworks 

Phase 3: 
Bridges and 
Viaduct 

Phase 4: 
Tunnelling 

Phase 5: 
Track 
Construction 

Kaleiçi 19 24 8 0 15 

Gökçeali 5 6 2 0 2 

İnceğiz 4 7 2 0 2 

Kabakça 19 30 0 0 15 

Bekirli 7 10 0 0 0 

Küçüksinekli 1 1 0 0 0 

Çayırdere 5 7 0 0 2 

İstasyon 13 17 4 0 39 

Total (510) 129 213 16 17 135 

 

 

 Phase 1: 35m from the edge of the earthworks; 

 Phase 2: 45m from the edge of the earthworks; 

 Phase 3: 100m from piling activities; 

 Phase 4: 100m from the portal of the tunnel; and  

 Phase 5: 60m from the centre of the track. 

 

 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE PUBLIC | WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA DECEMBER 2021 
AYGM Page 226 of 847 

CONSTRUCTION VIBRATION 

 

Table 7-17 - Construction Vibration Impact 

Magnitude of 
Impact / Receptor 
Areas 

Number of Properties 

Slight / No 
change 

Moderate Large Very Large 

Halkali 117 312 427 0 

Bahçeşehir 123 95 3 0 

Ömerli 49 61 18 0 

Yeşilbayır 24 9 0 0 

Bahşayış 5 1 0 0 

Ferhatpasa 0 0 0 0 

Çatalca 29 0 0 0 

Kaleiçi 14 28 7 0 

Gökçeali 10 6 1 0 

İnceğiz 9 5 1 0 

Kabakça 43 25 3 0 

Bekirli 11 5 0 0 

Küçüksinekli 1 0 0 0 

Çayırdere 11 3 1 0 

İstasyon 5 21 5 0 

Total 451 571 466 0 
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OPERATIONAL NOISE  

 

 

Table 7-18 - Summary of Operational Noise Modelling Results: Opening Year 

Receptor Areas LAeq,12h dB 

(07:00 – 19:00) 

LAeq,4h dB 

(19:00 – 23:00) 

LAeq,8h dB 

(23:00 – 07:00) 

Halkali 57.0 57.0 49.8 

Bahçeşehir 59.0 59.0 51.8 

Ömerli 58.0 58.0 50.8 

Yeşilbayır 52.6 52.6 45.4 

Bahşayış 53.0 53.0 45.8 

Ferhatpasa 45.3 45.3 38.9 

Çatalca 45.6 45.6 48.7 

Kaleiçi 58.1 58.1 58.3 (6) 

Gökçeali 55.2 55.2 50.8 

İnceğiz 61.6 61.6 (1) 57.2 (1) 
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Receptor Areas LAeq,12h dB 

(07:00 – 19:00) 

LAeq,4h dB 

(19:00 – 23:00) 

LAeq,8h dB 

(23:00 – 07:00) 

Kabakça 61.0 61.0 (1) 56.6 (1) 

Bekirli 51.5 51.5 47.1 

Küçüksinekli 48.4 48.4 44.0 

Çayırdere 58.6 58.6 54.2 

İstasyon 61.6 61.6 (1) 57.2 (1) 

 

Table 7-19 - Summary of Operational Noise Modelling Results: Design Year 

Receptor Areas LAeq,12h dB 

(07:00 – 19:00) 

LAeq,4h dB 

(19:00 – 23:00) 

LAeq,8h dB 

(23:00 – 07:00) 

Halkali 59.7 59.7 49.8 

Bahçeşehir 61.7 61.7 (5) 51.8 

Ömerli 60.7 60.7 (1) 50.8 

Yeşilbayır 55.3 55.3 45.4 

Bahşayış 55.7 55.7 45.8 

Ferhatpasa 48.0 48.0 38.9 

Çatalca 49.0 49.0 52.0 

Kaleiçi 61.1 61.1 (1) 61.7 (8) 

Gökçeali 58.3 58.3 54.1 

İnceğiz 64.7 64.7 (1) 60.5 (1) 

Kabakça 64.1 64.1 (3) 59.9 (4) 

Bekirli 54.6 54.6 50.4 
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Receptor Areas LAeq,12h dB 

(07:00 – 19:00) 

LAeq,4h dB 

(19:00 – 23:00) 

LAeq,8h dB 

(23:00 – 07:00) 

Küçüksinekli 51.5 51.5 47.3 

Çayırdere 61.7 61.7 (1) 57.5 (1) 

İstasyon 64.7 64.7 (9) 60.5 (12) 

 

 

 

 

Table 7-20 - Summary of Operational Noise Magnitude for Daytime: Opening Year 

Receptor 
Areas 

LAeq,1h dB 

Daytime 

LAeq,1h dB 

World Bank Group 
Criteria  

Difference dB Magnitude 

Halkali (LT7) 59.5 58.9  0.6 Slight 

Bahçeşehir 
(LT1) 

66.4 68.5 -2.1 No Change 
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Receptor 
Areas 

LAeq,1h dB 

Daytime 

LAeq,1h dB 

World Bank Group 
Criteria  

Difference dB Magnitude 

Ömerli (LT2) 62.2 63.2 -1.0 No Change 

Yeşilbayır (LT3) 58.6 60.4 -1.8 No Change 

Bahşayış (LT3) 58.7 60.4 -1.7 No Change 

Ferhatpasa 
(LT4) 

55.4 57.9 -2.5 No Change 

Çatalca (LT4) 55.4 57.9 -2.5 No Change 

Kaleiçi (LT4) 59.8 57.9 1.9 Moderate 

Gökçeali (LT4) 58.1 57.9 0.2 Slight 

İnceğiz (LT5) 64.3 64.0 0.3 Slight 

Kabakça (LT6) 65.6 66.7 -1.1 No Change 

Bekirli (LT7) 57.2 58.9 -1.7 No Change 

Küçüksinekli 
(LT7) 

56.6 58.9 -2.3 No Change 

Çayırdere (LT6) 64.9 66.7 -1.8 No Change 

İstasyon (LT6) 65.8 66.7 -0.9 No Change 

 

Table 7-21 - Summary of Operational Noise Magnitude for Night-time: Opening Year 

Receptor Areas LAeq,1h dB 

Night-time 

LAeq,1h dB 

World Bank 
Group Criteria 

Difference 
dB 

Magnitude 

Halkali (LT7) 53.6 54.2 -0.6 No Change 

Bahçeşehir (LT1) 59.8 62.1 -2.3 No Change 

Ömerli (LT2) 55.5 56.7 -1.2 No Change 

Yeşilbayır (LT3) 58.8 57.0 -2.8 No Change 
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Receptor Areas LAeq,1h dB 

Night-time 

LAeq,1h dB 

World Bank 
Group Criteria 

Difference 
dB 

Magnitude 

Bahşayış (LT3) 58.8 61.6 -2.8 No Change 

Ferhatpasa (LT4) 51.5 54.3 -2.8 No Change 

Çatalca (LT4) 53.2 54.3 -1.1 No Change 

Kaleiçi (LT4) 59.1 54.3 4.8 Large 

Gökçeali (LT4) 54.1 54.3 -0.2 No Change 

İnceğiz (LT5) 58.8 56.7 2.1 No Change 

Kabakça (LT6) 59.2 58.7 0.5 No Change 

Bekirli (LT7) 52.6 54.2 -1.6 No Change 

Küçüksinekli (LT7) 52 54.2 -2.2 No Change 

Çayırdere (LT6) 58 58.7 -0.7 No Change 

İstasyon (LT6) 59.5 58.7 0.8 Slight 

 

 

 

 

 

 

54 World Health Organization, Night Noise Guidelines for Europe, 2009, Copenhagen 
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Table 7-22 - Summary of Operational Noise Effects: Opening Year 

Receptor Areas Daytime Night-time 

Halkali (LT7) Minor Neutral 

Bahçeşehir (LT1) Neutral Neutral 

Ömerli (LT2) Neutral Neutral 

Yeşilbayır (LT3) Neutral Neutral 

Bahşayış (LT3) Neutral Neutral 

Ferhatpasa (LT4) Neutral Neutral 

Çatalca (LT4) Neutral Neutral 

Kaleiçi (LT4) Moderate Large 

Gökçeali (LT4) Minor Neutral 

İnceğiz (LT5) Minor Neutral 

Kabakça (LT6) Neutral Neutral 

Bekirli (LT7) Neutral Neutral 

Küçüksinekli (LT7) Neutral Neutral 

Çayırdere (LT6) Neutral Neutral 

İstasyon (LT6) Neutral Minor 

 

 

 

Table 7-23 - Summary of Operational Noise Magnitude for Daytime: Design Year 

Receptor Areas LAeq,1h dB 

Daytime 

LAeq,1h dB 

World Bank 
Group Criteria  

Difference dB Magnitude 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE PUBLIC | WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA DECEMBER 2021 
AYGM Page 233 of 847 

Halkali (LT7) 61.2 58.9 2.3 Moderate 

Bahçeşehir (LT1) 67.0 68.5 -1.5 No Change 

Ömerli (LT2) 63.5 63.2 0.3 Slight 

Yeşilbayır (LT3) 59.5 60.4 -0.9 No Change 

Bahşayış (LT3) 59.6 60.4 -0.8 No Change 

Ferhatpasa (LT4) 55.7 57.9 -2.2 No Change 

Çatalca (LT4) 55.9 57.9 -2.0 No Change 

Kaleiçi (LT4) 62.0 57.9 4.1 Large 

Gökçeali (LT4) 59.9 57.9 2.0 Moderate 

İnceğiz (LT5) 66.2 64.0 2.2 Moderate 

Kabakça (LT6) 66.9 66.7 0.2 Slight 

Bekirli (LT7) 58.3 58.9 -0.6 No Change 

Küçüksinekli 
(LT7) 

57.2 58.9 -1.7 No Change 

Çayırdere (LT6) 65.8 66.7 -0.9 No Change 

İstasyon (LT6) 67.2 66.7 0.5 Slight 

 

Table 7-24 - Summary of Operational Noise Magnitude for Night-time: Design Year 

Receptor Areas LAeq,1h dB 

Night-time 

LAeq,1h dB 

Worldbank 
Group 
Criteria 

Difference 
dB 

Magnitude 

Halkali (LT7) 53.6 54.2 -0.6 No Change 

Bahçeşehir (LT1) 59.8 62.1 -2.3 No Change 

Ömerli (LT2) 55.5 56.7 -1.2 No Change 

Yeşilbayır (LT3) 58.8 57.0 -2.8 No Change 
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Receptor Areas LAeq,1h dB 

Night-time 

LAeq,1h dB 

Worldbank 
Group 
Criteria 

Difference 
dB 

Magnitude 

Bahşayış (LT3) 58.8 61.6 -2.8 No Change 

Ferhatpasa (LT4) 51.5 54.3 -2.8 No Change 

Çatalca (LT4) 54.7 54.3 0.4 Slight 

Kaleiçi (LT4) 62.1 54.3 7.8 Very Large 

Gökçeali (LT4) 55.9 54.3 1.6 Moderate 

İnceğiz (LT5) 61.3 56.7 4.6 Large 

Kabakça (LT6) 61.3 58.7 2.6 Moderate 

Bekirli (LT7) 53.8 54.2 -0.4 No Change 

Küçüksinekli (LT7) 52.7 54.2 -1.5 No Change 

Çayırdere (LT6) 59.7 58.7 1.0 Slight 

İstasyon (LT6) 61.7 58.7 3.0 Moderate 

 

Table 7-25 - Summary of Operational Noise Effects: Design Year 

Receptor Areas Daytime Night-time 

Halkali (LT7) Minor Neutral 

Bahçeşehir (LT1) Neutral Neutral 

Ömerli (LT2) Neutral Neutral 

Yeşilbayır (LT3) Neutral Neutral 

Bahşayış (LT3) Neutral Neutral 

Ferhatpasa (LT4) Large Neutral 

Çatalca (LT4) Moderate Minor 
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Receptor Areas Daytime Night-time 

Kaleiçi (LT4) Moderate Very Large 

Gökçeali (LT4) Minor Moderate 

İnceğiz (LT5) Neutral Large 

Kabakça (LT6) Neutral Moderate 

Bekirli (LT7) Neutral Neutral 

Küçüksinekli (LT7) Minor Neutral 

Çayırdere (LT6) Minor Minor 

İstasyon (LT6) Neutral Moderate 

 

 

 

OPERATIONAL VIBRATION 
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Table 7-26 - Sensitive Receptors within BS6472 VDV Value Ranges in 2026 (Day) 

Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable  

Halkali 725 0 0 

Bahçeşehir 142 0 0 

Ömerli 94 0 0 

Yeşilbayır 14 0 0 

Bahşayış 4 0 0 

Ferhatpasa 0 0 0 

Çatalca 14 0 0 

Kaleiçi 34 1 0 

Gökçeali 8 0 0 

İnceğiz 6 0 0 

Kabakça 38 1 0 

Bekirli 6 0 0 

Küçüksinekli 0 0 0 

Çayırdere 5 0 0 

İstasyon 26 0 0 

Table 7-27 - Sensitive Receptors within BS6472 VDV Value Ranges in 2026 (Night) 

Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable 

Halkali 725 0 0 
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Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable 

Bahçeşehir 141 1 0 

Ömerli 94 0 0 

Yeşilbayır 14 0 0 

Bahşayış 4 0 0 

Ferhatpasa 0 0 0 

Çatalca 14 0 0 

Kaleiçi 28 6 1 

Gökçeali 8 0 0 

İnceğiz 5 1 0 

Kabakça 36 2 1 

Bekirli 6 0 0 

Küçüksinekli 0 0 0 

Çayırdere 4 1 0 

İstasyon 21 5 0 

Table 7-28 - Sensitive Receptors within BS6472 VDV Value Ranges in 2041 (Day) 

Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable  

Halkali 725 0 0 

Bahçeşehir 142 0 0 

Ömerli 94 0 0 
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Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable  

Yeşilbayır 14 0 0 

Bahşayış 4 0 0 

Ferhatpasa 0 0 0 

Çatalca 14 0 0 

Kaleiçi 32 3 0 

Gökçeali 8 0 0 

İnceğiz 6 0 0 

Kabakça 38 1 0 

Bekirli 6 0 0 

Küçüksinekli 0 0 0 

Çayırdere 5 0 0 

İstasyon 26 0 0 

Table 7-29 - Sensitive Receptors within BS6472 VDV Value Ranges in 2041 (Night) 

Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable  

Halkali 725 0 0 

Bahçeşehir 141 1 0 

Ömerli 94 0 0 

Yeşilbayır 14 0 0 

Bahşayış 4 0 0 
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Magnitude of Impact Slight / No 
change 

Moderate Large / Very 
Large 

Place and Time Low 
Probability 
of Adverse 
Comment  

Adverse 
Comment 
Possible  

Adverse 
Comment 
Probable  

Ferhatpasa 0 0 0 

Çatalca 14 0 0 

Kaleiçi 27 5 3 

Gökçeali 8 0 0 

İnceğiz 5 1 0 

Kabakça 36 2 1 

Bekirli 6 0 0 

Küçüksinekli 0 0 0 

Çayırdere 4 1 0 

İstasyon 21 5 0 
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RE-RADIATED NOISE 

 

Table 7-30 - 2026/2041 Night-time Re-radiated Noise Impact 

Magnitude of Impact / 
Receptor Areas 

Slight / No change Moderate Large / Very Large 

Halkali 537 188 0 

Bahçeşehir 131 10 1 

Ömerli 91 3 0 

Yeşilbayır 13 1 0 

Bahşayış 4 0 0 

Ferhatpasa 0 0 0 

Çatalca 14 0 0 

Kaleiçi 26 3 6 

Gökçeali 8 0 0 

İnceğiz 5 0 1 

Kabakça 36 2 1 

Bekirli 6 0 0 

Küçüksinekli 0 0 0 

Çayırdere 4 1 0 



 

HALKALI-ISPARTAKULE-CERKEZKOY RAILWAY LINE PUBLIC | WSP 
Project No.: 70069878 | Our Ref No.: 70069878-ESIA DECEMBER 2021 
AYGM Page 241 of 847 

Magnitude of Impact / 
Receptor Areas 

Slight / No change Moderate Large / Very Large 

İstasyon 17 7 2 

 

 

 

CONSTRUCTION NOISE AND VIBRATION 

 

 

 Avoid necessary revving engines and switch off equipment when it is not required; 

 Keep haul / access roads in close proximity to the Project well maintained; 

 Use rubber linings for dumpers to reduce noise impact; 

 Minimise drop height of materials; 

 Start-up plant and vehicles sequentially rather than all together; 

 Use of reversing alarms that do not have a tonal component (i.e. broadband), if applicable. In this 

type of alarm, the sound energy would be spread homogenously across the frequency spectrum 

minimising the possibility of acoustic feature in the reversing alarm; 

 Sources of significant noise should be enclosed, as far as reasonably possible; 

 Loading and unloading should be done away from noise-sensitive areas, where possible; 

 Locate of any stationary plant (i.e. pumps, compressor, concrete mixing, etc) away from noise-

sensitive receptors, where possible; 

 Ensure regular and effective maintenance for the plant and any sound-reducing equipment; and 

 Install temporary local noise barriers for noisy equipment. 

 

 presents noise limits in the form of guaranteed sound power levels for equipment which should 

not be exceeded during the construction phase of the Project; 
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 includes guidance on the conformity assessment procedures which the equipment should pass 

before placing into the market and procured for the Project; and  

 States the following respect to marking of plant items used during construction: 

 

 

 

 Phase 1: 35m from the edge of the earthworks; 

 Phase 2: 45m from the edge of the earthworks; 

 Phase 3: 100m from piling activities; 

 Phase 4: 100m from the portal of the tunnel; and  

 Phase 5: 60m from the centre of the track. 

 

 

 The selection of low or non-vibratory piling equipment such as rotary or bored piling. 

 Reducing the requirement for vibratory compaction and using static force compaction, such as 

smooth-wheeled or sheepsfoot rollers. 

 No start up or shut-down of vibratory plant within 50m of receptors. 

 The reduction of working hours to during less sensitive hours during the day. 

 Communication with residents to highlight potential periods of disruption in order minimise the 

number of complaints. 
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 Temporary rehousing in areas in which large adverse impacts are unable to be avoided. 

Depending on frequency and duration of noisy activities, this approach should be looked at for 

high-intensity activity periods along the programme such as piling and viaduct/bridge 

construction, particularly at properties within 30m and where other means of mitigation is not 

viable. 

 

 10 or more days or nights in any 15 consecutive days or nights; or 

 A total of number of days exceeding 40 in any 6 consecutive months. 

 

OPERATIONAL NOISE AND VIBRATION 

 

 Cuttings: The Project benefits from cuttings at some sensitive locations. These structures are 

likely to provide a noise level reduction between 5 to 10dB, provided that the line-of-sight is 

obstructed. 

 Noise Barriers: The benefits of installing noise barriers (earth bunding or acoustic fencing or a 

combination) at specific locations would be a worthwhile control measure in specified areas. This 

mitigation strategy could provide a noise level reduction between 5 to 10dB, where properties are 

close to the railway and the line-of-sight is obstructed. Lesser reductions would apply under other 

circumstances.  

 

Table 7-31 – Approximate Barrier Extent for Localised Areas 

Receptor Areas Approximate Barrier Length  Approximate Barrier Height 

Halkali  500m north of the track (chainage 
0+000 – 0+500) 

3m  

Bahçeşehir  200m north of the track (chainage 
10+400 – 10+600) 

3m 

Ömerli  200m south of the track (chainage 
16+200 – 16+400)  

3m  

Çatalca  200m north of the track (chainage 
32+700 – 32+900) 

3m 

Kaleiçi  200m south of the track (chainage 
33+800 – 34+000) 

3m 
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300m south of the track (chainage 
34+600 – 34+900) 

4m 

220m south of the track (chainage 
34+680 – 34+900) 

4m 

550m north of the track (chainage 
34+900 – 35+450) 

2m 

200m south of the track (chainage 
35+700 – 35+900) 

3m 

200m south of the track (chainage 
36+400 – 36+600) 

3m 

Gökçeali  200m south of the track (chainage 
37+200 – 37+400) 

2m 

280m north of the track (chainage 
37+970 – 38+250) 

2m 

İnceğiz 200m south of the track (chainage 
43+000 – 43+200) 

4m  

Kabakça  200m north of the track (chainage 
43+600 – 43+800)  

3m  

200m north of the track (chainage 
45+900 – 46+100) 

3m  

İstasyon  200m on both sides of the tracks 
(chainage 73+500 and 73+700)  

2m 

 

500m south of the track (chainage 
73+800 and 74+300) 

2m 

 

200m north of the track (chainage 
74+500 and 74+700) 

2m 

 

850m north of the track (chainage 
75+750 and 76+600) 

3m 
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 Altering the trackform from B70 reinforced concrete sleepers and ballast to a floating slab 

trackbed (-15dB). 

 Including vibration attenuating ballast mats between the ballast and concrete foundation layer (-

10dB).  

 High-resilience fasteners on the track or resilient supported ties (-5dB). 

 

CONSTRUCTION NOISE AND VIBRATION 

 

 

 

 

55 ‘Transit Noise and Vibration Impact Assessment’ Office of Planning and Environment Federal Transit Administration 
(FTA). May 2006. 
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OPERATIONAL NOISE  

 

 

 

 

Table 7-32 - Summary of Operational Noise Magnitude for Daytime: Design Year - Mitigated 

Receptor Areas LAeq,1h dB 

Daytime 

LAeq,1h dB 

Worldbank 
Group Criteria 

Difference dB Magnitude 

Halkali (LT7)  57.9 58.9 -1.0 No Change 

Bahçeşehir (LT1) 66.5 68.5 -2.0 No Change 

Ömerli (LT2) 61.8 63.2 -1.4 No Change 

Yeşilbayır (LT3) 59.5 60.4 -0.9 No Change 

Bahşayış (LT3) 59.6 60.4 -0.8 No Change 

Ferhatpasa (LT4) 55.5 57.9 -2.4 No Change 

Çatalca (LT4) 55.6 57.9 -2.3 No Change 

Kaleiçi (LT4) 56.9 57.9 -1.0 No Change 

Gökçeali (LT4) 57.8 57.9 -0.1 No Change 

İnceğiz (LT5) 62.4 64.0 -1.6 No Change 

Kabakça (LT6) 64.9 66.7 -1.8 No Change 

Bekirli (LT7) 58.3 58.9 -0.6 No Change 

Küçüksinekli 
(LT7) 

57.2 58.9 -1.7 No Change 
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Çayırdere (LT6) 64.8 66.7 -1.9 No Change 

İstasyon (LT6) 64.7 66.7 -2 No Change 

 

Table 7-33 - Summary of Operational Noise Magnitude for Night-time: Design Year - Mitigated 

Receptor Areas LAeq,1h dB 

Night-time 

LAeq,1h dB 

IFC Criteria  

Difference 
dB 

Magnitude 

Halkali (LT7)  51.9 54.2 -2.3 No Change 

Bahçeşehir (LT1) 59.6 62.1 -2.5 No Change 

Ömerli (LT2) 54.5 56.7 -2.2 No Change 

Yeşilbayır (LT3) 58.8 61.6 -2.8 No Change 

Bahşayış (LT3) 58.8 61.6 -2.8 No Change 

Ferhatpasa (LT4) 51.5 54.3 -2.8 No Change 

Çatalca (LT4) 53.7 54.3 -0.6 No Change 

Kaleiçi (LT4) 55.3 54.3 1.0 Slight 

Gökçeali (LT4) 53.9 54.3 -0.4 No Change 

İnceğiz (LT5) 56.2 56.7 -0.5 No Change 

Kabakça (LT6) 58.1 58.7 -0.6 No Change 

Bekirli (LT7) 53.8 54.2 -0.4 No Change 

Küçüksinekli (LT7) 52.7 54.2 -1.5 No Change 

Çayırdere (LT6) 58.0 58.7 -0.7 No Change 

İstasyon (LT6) 57.9 58.7 -0.8 No Change 
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Table 7-34 - Summary of Operational Noise Effects: Design Year - Mitigated 

Receptor Areas Daytime Night-time 

Halkali (LT7)  Neutral Neutral 

Bahçeşehir (LT1) Neutral Neutral 

Ömerli (LT2) Neutral Neutral 

Yeşilbayır (LT3) Neutral Neutral 

Bahşayış (LT3) Neutral Neutral 

Ferhatpasa (LT4) Neutral Neutral 

Çatalca (LT4) Neutral Neutral 

Kaleiçi (LT4) Neutral Minor 

Gökçeali (LT4) Neutral Neutral 

İnceğiz (LT5) Neutral Neutral 

Kabakça (LT6) Neutral Neutral 

Bekirli (LT7) Neutral Neutral 

Küçüksinekli (LT7) Neutral Neutral 

Çayırdere (LT6) Neutral Neutral 

İstasyon (LT6) Neutral Neutral 
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Table 7-35 - Summary of Potential Impacts, Effects and Mitigation (Noise and Vibration) 

Topic  Baseline Summary  Phase  Potential Impact(s)  Effect (without mitigation) Mitigation Measures  Residual Effects (after mitigation) 

Noise  Construction  Some properties are likely to be 
subject to noise levels in excess 
of LAeq,12h 70dB in all 
communities assessed. 

All communities are likely to 
experience significant effects 
particularly Bahçeşehir, Kaleiçi, 
İnceğiz, Kabakça and İstasyon 

Good practice measures and 
site hoarding at Bahçeşehir, 
Kaleiçi, İnceğiz, Kabakça and 
İstasyon. 

Significant (during periods of intense 
activity only) 

Noise levels typical of 
rural and suburban areas, 
results in Table 7-14 and 
Table 7-15.  

Operation Some properties in Çatalca, 
Gökçeali, Kabakça and İstasyon 
are likely to experience a 
moderate adverse impact. 
Some properties at Kaleici are 
likely to experience a very large 
impact. Some properties at 
İnceğiz are likely to experience 
a very large impact.  

Some properties in Catalca, 
Gökçeali, Kabakça and İstasyon are 
likely to experience a Moderate 
Adverse (Significant) effect.  

Some properties in Kaleici and 
İnceğiz are likely to experience a 
Very Large Adverse and Large 
Adverse (Significant), respectively. 

Noise barriers, cuttings and 
secondary window. 

Not Significant  

Vibration It is assumed for this 
assessment that 
perceptible levels of 
vibration are absent at 
sensitive receptors near 
to the Project. 

Construction  Properties along the Project are 
likely to experience a large or 
moderate impact. 

It is likely that a Large Adverse 
(Significant) effect will be 
experienced by some receptors near 
to the Project in Halkali, Bahçeşehir, 
Ömerli, Kaleiçi, Gökçeali, İnceğiz, 
Kabakça, Çayırdere and İstasyon. 

Selection of non-vibratory 
construction equipment.  

Temporary rehousing will be 
offered, if necessary and 
effects unable to be mitigated 
with above actions. 

Significant (during periods of intense 
activity only) 

It is assumed for this 
assessment that 
perceptible levels of 
vibration are absent at 
sensitive receptors near 
to the Project.  

Operation Properties within 25m in 
Kabakça and Kaleiçi are likely to 
experience a large adverse 
impact due to freight movement 
at night. 

Properties within 25m in Kabakça 
and Kaleiçi are likely to experience a 
Moderate Adverse (Significant) 
effect, with Neutral to Moderate 
effects experienced elsewhere. 

Mitigation for significant 
operational vibration may be 
avoided if the expropriation 
buffer is above 25m. 

Within 25m, modify trackform 
as described in Section 0. 

Not Significant  

Reradiated noise It is assumed for this 
assessment that 
perceptible levels of 
reradiated noise are 
absent at sensitive 
receptors near to the 
Project. 

Operation Properties within 25m in 
Bahçeşehir, Kaleiçi, İnceğiz, 
Kabakça and İstasyon are likely 
to experience a large adverse 
impact due to freight train 
movement at night. 

Properties within 25m in Bahçeşehir, 
Kaleiçi, İnceğiz, Kabakça and 
İstasyon are likely to experience a 
Moderate Adverse (Significant) 
effect, with Neutral to Moderate 
effects experienced elsewhere. 

Increasing expropriation 
corridor in these areas or alter 
trackform as described in 
Section 0. 

Not Significant  
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