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NOISE AND VIBRATION

[ International:

x Environmental Noise Directive (2002/49/EC)
f National:

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

x Guide to Evaluation of Human Exposure to Vibration in Buildings: Blast-induced vibration
(BS6472-2:2008)

X Acoustics *Attenuation of Sound During Propagation Outdoors (ISO 9613:1996)

x Calculation of Railway Noise (1995)

x Additional Railway Noise Source Terms (2007)

INTERNATIONAL
Environmental Noise Directive (2002/49/EC) *

X X X X X

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

[ Daytime (approximately 07:00 - 19:00), L4ay: 65 decibels (dB);
[ Evening (approximately 19:00 +£23:00), Levening: 60dB; and
[ Night-time (approximately 23:00 +07:00), Lnigh: 55dB.

GUIDANCE

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

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).
87 1SO 1996-2:2017. Description, Measurement and assessment of Environmental Noise.
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World Bank Group Environmental, Health and Safety Guidelines : Noise Management (2007)*®

Table 7-1 - World Bank Group Noise Level Guidelines

Receptor Criteria L peqnr®

Residential, Institutional, Educational = 55dB Lgay (07:00 +£22:00); 45dB Luight (22:00 £07:00)

(BS5228:2009 and A1:2014 )*°
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Vibration | Effect

Table 7-2 - Guidance on Effects of Vibration Levels

level

(mm/s)

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 50 mm/s at 4 Hz and 50 mm/s at 4 Hz and above
Industrial and heavy commercial e
buildings
Unreinforced or light framed 15 mm/s at4 Hz 20 mm/s at 15 Hz increasing to

structures

Residential or light commercial
buildings

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

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)*

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 Laeg,16hr =

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

Sleeping (daytime resting) | Bedroom 35dB Laeg,16hr 30dB Laeg,shr

Guide to Evaluation of Human Exposure to Vibration in Buildings: Vibration Sources Other
Than Blasting (BS6472 -1:2008)*

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 Pr obabilities of
Adverse Comment Within Residential Buildings

Place and Time Low Probability of Adverse Comment Adverse Comment
Adverse Comment Possible (ms *7°) Probable (ms ")
(ms—l 75)

Residential buildings 16h 0.2t00.4 0.41t00.8 0.8t0 1.6

day

Residential buildings 8hr 0.1t00.2 0.2t0 0.4 0.4t00.8

night

Guide to Evaluation of Human Exposure to Vibration in Buildings: Blas t-induced vibration
(BS6472-2:2008)*

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 Magnitude 2 PPV mms™*
Residential DayP 6.0 to 10.0¢
NightP 2.0
Other 4.5
Times®
Offices® Any time 14.0
Workshops® 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.

© 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 xAttenuation of Sound During Propagation Outdoors (ISO 9613:1996) 4

45 SO (1996). 1SO9613-2 Acoustics tAttenuation of Sound During Propagation Outdoors.
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[ Geometrical divergence;

f Atmospheric absorption;

f Ground effect;

[ Reflection from surfaces; and
f Screening by obstacles.

46
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SCOPE

f Baseline noise survey: noise measurements were undertaken to establish the existing noise
climate at sensitive locations near the Project;

f 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). $GGLWLRQDO UDLOZD\ QRLVH VRXUFH WHUPV IRU p&DOFXO|
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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 | PointY Description
UTM35N
Long-term 1 642286 4548069 Representative of noise climate for
(LT1) propertiesin % DKoHUOHKLU
Long-term 2 642286 4548069 Representative of noise climate for
(LT2) properties in Omerli.
Long-term 3 637725 4553056 Representative of noise climate for
(LT3) propertiesin <HULO.ED\OU
Long-term 4 634614 4554240 Representative of noise climate for
(LT4) properties in Kaleici.
Long-term 5 621137 4560002 Representative of noise climate for
(LT5) properties in Kaleici.
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Survey Location Point X UTM35N | PointY Description

UTM35N
Long-term 6 614266 4563701 Representative of noise climate for
(LT6) properties in Kabakga.
Long-term 7 599871 4565089 Representative of noise climate for
(LT7) properties in Kaguksinekli.
Long-term 8 586992 4570318 Representative of noise climate for
(LT8) propertiesin gVWDV\RQ
Short-term 1 643032 4546863 Representative of noise climate for
(ST1) propertiesin % DKoHUHKLU
Short-term 2 641547 4548623 Representative of noise climate for
(ST2) propertiesin % DKoHUHKLU
Short-term 3 640704 4550060 Representative of noise climate for
(ST3) propertiesin % DKoHUHKLU
Short-term 4 623617 4556582 Representative of noise climate for
(ST4) properties in Catalca.
Short-term 5 622780 4557950 Representative of noise climate for
(STH) properties in Kaleigi.
Short-term 6 615975 4562595 Representative of noise climate for
(ST6) propertiesin gQFH -+ L]
Short-term 7 609297 4563863 Representative of noise climate for

(ST7)

properties in Bekirli.
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