





Introduction

This document presents details on the baseline measurements undertaken for the Melbourne Metro. The types
of measurements that have been undertaken and their corresponding sections in this appendix are described
below:

« Section F.1: Unattended External Noise Measurements

« Section F.2: Attended External Noise Measurements (For Parkville, CBD North and CBD South)
« Section F.3: Internal Noise Measurements

o Section F.4: External Vibration Measurements

« Section F.5: Internal Vibration Measurements

« Section F.6: Underwater Ambient Noise Measurements.

Current calibration certificates for all the equipment used are presented in Section F.7.

F.1 Unattended External Noise Measurements

F.1.1 Summary

Unattended external noise measurements have been conducted at 22 locations across the Melbourne Metro
area. The locations have been strategically selected in order to:

« Measure existing rail noise levels at residences in the vicinity of the portals and determination of
Investigation Thresholds in compliance with the Victorian Passenger Rail Infrastructure Noise Policy
(PRINP).

« Measure existing background noise levels in the vicinity of fixed infrastructure to determine the Noise Limits
at Noise Sensitive Areas (residential locations) in compliance with State Environment Protection Policy
(Control of Noise from Commerce, Industry and Trade) No. N-1 (SEPP N-1).

« Measure existing background noise levels in the vicinity of proposed construction work to determine the
Noise Limits for construction outside of Normal Working Hours in compliance with EPA Noise Control
Guidelines Publication 1254, October 2008 (EPA 1254).

F.1.2 Methodology

F.1.2.1  Noise Monitoring Location
Noise Monitoring has been conducted at 22 locations across the Melbourne Metro. The specific locations are
detailed in Table F1 and shown in Figure F1.

Table F1: Noise Monitoring Locations

Location

Address

Measurement Dates

No.

Precinct 2: Western Portal

1 148 Kensington Road, Kensington 21/7/2015 - 30/7/2015
2 138 Kensington Road, Kensington 31/7/2015 - 11/8/2015
3 3 Childers Street, Kensington 21/7/2015 - 11/8/2015
4 1 Altona Street, Kensington 21/7/2015 - 30/7/2015

Precinct 3: Arden

5 141 Lauren, North Melbourne 13/8/2015 — 24/8/2015

Location

No. Address
6 724 Queensberry Street, North Melbourne
7 2/3 Miller Street, West Melbourne

Precinct 5: CBD North Station

8 The Verve Apartments, 483 Swanston Street, Melbourne

9 QV 2 Apartments, 300 Swanston Street, Melbourne

Precinct 6: CBD South Station

10 The Westin Hotel, 210 Collins Street, Melbourne
11 Quay West, 26 Southgate Avenue, Southbank

Precinct 7: Domain Station

Measurement Dates

31/8/2015 — 14/9/2015
21/7/2015 - 11/8/2015

13/8/2015 — 21/8/2015
1/10/2015 — 13/10/2015

13/8/2015 — 21/8/2015
13/8/2015 — 21/8/2015

12 Hallmark Apartments, 2-14 Albert Road, South Melbourne 31/8/2015 — 11/9/2015
13 The, Domain, 1-29 Albert Road, South Melbourne 15/9/2015 — 23/9/2015
14 The Melburnian, 250 St. Kilda Road, Melbourne 11/11/2015 — 18/11/2015

In vicinity of Fawkner Park
15 68 Toorak Road, South Yarra
16 2/1 Park Street, South Yarra

Precinct 8: Eastern Portal

17 139 Osborne Street, South Yarra

18 4 William Street, South Yarra

19 6 William Street, South Yarra

20 10 William Street, South Yarra

21 19 William Street, South Yarra

22 3 Chamber Street, South Yarra
F.1.2.2 Noise Monitoring Approach

31/8/2015 — 11/9/2015
26/10/2015 — 4/11/2015

1/10/2015 - 13/10/2015
9/10/2015 - 26/10/2015
22/9/2015 - 1/10/2015
22/9/2015 — 1/10/2015
9/10/2015 - 26/10/2015
22/9/2015 - 5/10/2015

Noise Monitoring has been conducted in general compliance with Australian Standard AS1055.1-1997
Acoustics-Description and measurement of environmental noise, Part 1: General procedures (AS 1055.1) and
SEPP N-1. Two locations were used for the microphone of the noise logger:

« At 1mfromthe most exposed window of a habitable room. This was the location used in the vicinity of

existing rail activity

« At the property boundary (where possible) at 1.2 mto 1.5 m above ground level. This was the location used

when ambient noise levels were being measured.

Where measurements were located within 1 to 2 m of a reflecting surface an adjustment of -2’ was applied in

accordance with SEPP N-1 where applicable.

F.1.2.3 Acoustic Equipment

Details of the acoustic equipment used to conduct these measurements are provided in Table F2. All acoustic
equipment has current calibration certificates and these are provided at the end of this Appendix (Section F.7).
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Image 1: View from logger

Image 2: Noise Logger

Image 3: Measurement Location

Parameters:
Laeq,16n: 54 dB
Leq,snr: 46 dB
Laeq, pay+: 53 dB
Laeq, Evening*: 49 dB
Laeq, night: 45 dB
Lago pay+: 46 dB
Lago, Evening*: 41 dB
Lago, nighe+: 38 dB

*Adjustment for reflection

Comments: the logger was in the vicinity of the
existing railway and was installed at 1 m from the most
exposed accessible window.

Measurement location: measurements were
conducted in resident’s backyard.

Meteorology: inclement weather on 24 July 2015

Noise sources: vehicles, trains

Figure F2: Measurement at Location 1: 148 Kensington Road, Kensington
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5un 2/08/2015 Meon 3/08/2015 Tue 4/08/2015 Wed 5/08/2015 Thur 6/08/2015 Fri7/08/2015 Sat 8/08/2015
Parameters:
I-Aeq,lehr: 68 dB
LAequmi 62 dB
L .67 dB Comments: the logger is in the vicinity of the existing railway and was installed at
Aed, Day" 1 m from the most exposed accessible window.
Laeq, evering': 65 dB Measurement location: measurements were conducted in the frontyard.
Laeq, nigne: 61 dB Meteorology: inclement weather on 3 August and 6 August.
Lago pay+: 54 dB Noise sources: vehicles, pedestrians, trains
LA90. Evening*: 50 dB
Lago, nighe+: 45 dB
Image 1: Noise Logger Image 2: View from logger Image 3: Measurement Location *Adjustment for reflection

Figure F3: Measurement at Location 2: 138 Kensington Road, Kensington
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-l -=E

Image 3: Measurement Location

A
30
e RN SR R e R e e R S R e e R S R R S e R E e R S R I E 4R S Y R E YRS YR SYRAS YR NS YR ELRUSLYRASLYRYUSLRASERAE
gemErE AR ESgRE e RN aRfJl YR ad g RN SNe o g S aa Do gHe N mE R g S RaERS T e Al QNIRRT ON g an R e8NS
Wed 22/08/2015 Thur 23/08/2015 ‘ Fri 24/08/2015 Mon 3/08/2015 Tue 4/08/2015 Wed 5/08/2015 Thur 6/08/2015
Parameters:

Laeg,16n: 69 dB
Laeqsnr- 61 dB
Lacq, pay-: 67 dB
Laeq, Evening=: 65 dB
Laeq, night:60 dB
Laso baye: 51 dB
Lago, Evening=: 46 dB
Lago, night: 46 dB

*Adjustment for reflection

Comments: the logger is in the vicinity of the existing railway and was installed at
1 m from the most exposed accessible window

Measurement location: measurements were conducted in the front yard
Meteorology: inclement weather on 22 July, 24 July, 3 August and 6 August 2015.

Noise sources: vehicles, trains

Figure F4: Measurement at Location 3: 3 Childers Street, Kensington
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Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location

Parameters:
Laeg,16n: 60 dB
Laeq,gnr: 54 dB
Laeq, Day-: 59 dB
Laeq, Evening=: 57 dB
Laeg, night+:53 dB
Lago pay+: 47 dB
Lago, Evening=: 43 dB
Lago, night: 43 dB

*Adjustment for reflection

Comments: the logger is in the vicinity of the existing railway and was
installed at 1 m from the most exposed accessible window.

Measurement location: measurements were conducted in the backyard.
Meteorology: inclement weather on 24 July 2015

Noise sources: vehicles, trains

Figure F5: Measurement at Location 4: 1 Altona Street, Kensington
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Sat 15/08/2015

Sun 16/08/2015

Wed 19/08/2015

Thur 20/08/2015

Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location

Parameters:

Laeq, paye: 62 dB
Leq, Evening=: 58 dB
Leq, night:56IB
Lago pay+: 53 dB
Lago, evening+: 50 dB
Lago, nigh: 48 dB

*Adjustment for reflection

Measurement location: measurements were conducted on the second floor
balcony.

Microphone was approximately 2 m from a reflecting surface.
Meteorology: inclement weather on 17 August and 20 August 2015

Noise sources: vehicles

Figure F6: Measurement at Location 5: 141 Laurens Street, North Melbourne
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Thur 8/03/2015

Fri 10/D9/2015

Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location

Parameters:

LAeq, Day*: 50 dB
Leq, Evening=: 45 dB

LAeq, Nigh(*:46 dB
Lago pay- 45 dB

La9o, Evening:: 42 dB
Lago, nighe: 43 dB

*Adjustment for reflection

Measurement location: measurements were conducted in the
backyard

Microphone was approximately 1 m from a reflecting surface

Meteorology: inclement weather on 2 August, 3 August and 8
August 2015

Noise Sources: vehicles

Figure F7: Measurement at Location 6: 724 Queensberry Street, North Melbourne
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Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location

Parameters:

Laeq,26n 62 dB
Laeq,an: 57 dB
Laeq, pay+: 63 dB
Laeq, Evening*: 590dB

LAeq, Night*:57 dB
Laso Day*: 56 dB

LAgo, Evening*: 52 dB
Lago, nighe+: 51 dB

*Adjustment for reflection

Comments: the logger is in the vicinity of the existing railway and was
installed at 1 m from the most exposed accessible window.

Measurement location: measurements were conducted on the second
floor balcony.

Meteorology: inclement weather on 24 July 2015

Noise sources: vehicles, trains

Figure F8: Measurement at Location 7: 2/3 Miller Street, North Melbourne

Page 10
File Melbourne Metro Rail Project - Noise and Vibration Appendix F 20 April 2016 Revision C1
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Image 1: Noise Logger

Image 2: View from logger

Image 3: Measurement Location

LAeq, Day* 61 dB
L aeq, Evening=: 60 dB

LAeq, Nigmﬁ:56 dB
L ago pay+: 59 dB

L a9o, Evening=: 57 dB
Lago, nighr: 53 dB

*Adjustment for reflection
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Fri 14/08/2015 Sat 15/08,/2015 ‘ Sun 16/08/2015 ‘ Mon 17/08/2015 Tue 18/08/2015 Wed 19/08/2015 Thur 20/08/2015
Parameters:

Measurement location: Verve Apartments, Melbourne.
Measurements were conducted on the 28" floor balcony.

Microphone was approximately 1 m from a reflecting surface.

Meteorology: inclement weather on 17 August and 20 August
2015

Noise sources: vehicles, trams

Figure F9: Measurement at Location 8: Verve Apartments, 483 Swanston Street, Melbourne
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Fri 2/10/2015 Sat 3/10/2015 Sun 4/10/2015 Mon 5/10/2015 Tue 6/10/2015 Wed 7/10/2015 Thur 8/10/2015 Fri9/10/2015
Parameters:
Laeq, Day: 61 dB
LAeq, Evening: 62 dB
Lacq, nighi: 58 dB Measurement location: QV2, Melbourne. Measurements were
conducted on the 1% floor balcony.
Lago, pay: 58 dB
Meteorology: Inclement weather on 5 October, 6 October and 7
Lago, Evening- 60 dB October 2015
Lago, night: 54 dB Noise sources: vehicles, trams
Image 1: Noise Logger Image 2: View from Logger Image 3: Measurement Location

Figure F10: Measurement at Location 9: QV2 Apartments, 300 Swanston Street, Melbourne
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Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location

Parameters:
Laeq, pay: 65 dB
Laeq, Evening: 64 dB
Laeg, nignt: 60 dB
Lago, pay: 61 dB

LA90, Evening: 60 dB

Night- 56 dB

Measurement location: the Westin Melbourne, Melbourne. Measurements
were conducted on the 10" balcony.

Meteorology: inclement weather on 17 August and 20 August 2015.

Noise sources: vehicles, trams

Figure F11: Measurement at Location 10: The Westin Hotel, 210 Collins St, Melbourne
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Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location

Parameters:

Laeq, Day-: 63 dB
Laeq, Evening*- 62 dB
Laeq, night: 59 dB
Lago pay+: 59 dB
Lago, Evening=: 58 dB
Lago, night+: 52 dB

*Adjustment for reflection

Measurement location: Quay West, Melbourne.
Measurements were conducted on the 24" floor balcony.

Microphone was approximately 1 m from a reflecting surface.

Meteorology: inclement weather on 17 August and 20 August.
2015

Noise sources: vehicles, trams

Figure F12: Measurement at Location 11: Quay West, 26 Southgate Avenue, Melbourne
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Image 1: Noise Logger
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Parameters:

Lacq, 0ay-: 63 dB
Laeq, Evening:: 62 dB
Laeq, nigh59 dB
Lago pay+: 56 dB
LAgo, Evening:: 53 dB
Lago, night+: 45 dB

*Adjustment for reflection

Image 2: View from logger | Image 3: Measurement Location

Measurement location: Hallmark Apartments, Melbourne. Measurements were conducted on
the 2™ floor balcony.

Microphone was approximately 1 m from a reflecting surface.
Meteorology: inclement weather on 21 September and 22 September 2015

Noise sources: vehicles, trams

Figure F13: Measurement at Location 12: Hallmark Apartments, 2-14 Albert Road, Melbourne
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Image 1: Noise Logger Image 2: View from logger

Image 3: Measurement Location
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Parameters:

Lacq, pay: 64 dB
Laeq, Evening=: 63 dB
Laeq, nigh=59 dB
Laco pay< 56 dB
Lago, Evening=: 53 dB
Lago, nigne=: 47 dB

*Adjustment for reflection

Measurement location: The Domain, Melbourne.
Measurements were conducted on the 10" balcony.

Microphone was approximately 1 m from a reflecting
surface.

Meteorology: inclement weather on 2 August, 3 August
and 8 August 215

Noise sources: vehicles and trams.

Figure F14: Measurement at Location 13: The Domain, 1-29 Albert Road, Melbourne
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Image 1: Noise Logger

Image 2: View from logger

Parameters:

Laeq, pay-: 63 dB
Laeq, Evening=: 62 dB Measurement location: the Melburnian,
Melbourne. Measurements were conducted on

Laeq, nigh=:59 dB the 1% floor balcony.

Meteorology: inclement weather on 13

Laso pay: 53 dB November and 17 November

Lago, Evening=: 54 dB Noise sources: vehicles and trams.

Lago, night+: 43 dB
*Adjustment for reflection

Image 3: Measurement Location

Figure F15: Measurement at Location 14: The Melburnian, 250 St. Kilda Road, Melbourne
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Image 1: Noise Logger

Image 2: View from logger

Image 3: Measurement Location
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Parameters:

Laeg, pay: 69 dB
L aeq, Evening: 68 dB
Laeg, night: 65 dB
Lago, pay: 55 dB

LAQO, Evening- 51 dB

Lago, night: 44 dB

Measurement location: measurements were conducted in
the resident’s frontyard.

Meteorology: inclement weather on 2 August, 3 August
and 8 August 2015

Noise sources: vehicles, pedestrians and trams.

Figure F16: Measurement at Location 15: 68 Toorak Road, South Yarra
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Image 1: Noise Logger Image 2: View from logger
Image 3: Measurement Location

E e
SRRSO e RAN e RS R S IR BB RN e I B RN e RN SRS S R I YR B RS S RN B e RS RN oS R NE S RER ISR 2SN BRAERE
R R A L A R A R R B = R R - e B B R R R R R R I R R R R R R R R RO R B B R B BT BB R R R R R N ]
SRS SAS3RA A5 3RAEA SE3SSARA SESSSSHA HESS83HA = R R A5 = 8
Tue 27/10/2015 ‘ Wed 28/10/2015 Thur 28/10/2015 Fri 30/10/2015 5at31/10/2015 Sun 1/11/2015 Mon 2/11/2015
Parameters:

Lacq, pay: 64 dB
Lacq, Evening: 63 dB
Lreq, night: 58 dB
Laso, pay: 50 dB

L aso, Evening: 49 dB

L ago, nignt: 40 dB

Measurement location: measurements were
conducted in the front porch.

Microphone was approximately 1 m from a
reflecting surface.

Meteorology: inclement on 28 October 2015

Noise sources: vehicles, pedestrians, trams

Figure F17: Measurement at Location 16: 2/1 Park Street, South Yarra
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Thur 8/10/2015

Image 1: Noise Logger

Image 2: View from logger

Image 3: Measurement Location

Parameters:
Laeq,16n: 59 dB
Laeqsn: 54 dB
Lieq, pay-: 57 dB
Leq, Evening+: 56 0B
Laeq, Nigh=: 54 dB
Lago pay=: 48 dB

L a9o, Evening=+46 dB
Lago, nighe- 44 dB

*Adjustment for reflection

Measurement location: measurements were conducted in
the frontyard

Microphone was approximately 1 m from a reflecting
surface.

Meteorology: inclement weather on 4 October, 6 October
and 7 October, 2015

Noise sources: vehicles, trains

Figure F18: Measurement at Location 17: 139 Osborne Street, South Yarra
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Image 2: View from logger

Image 1: Noise Logger

Image 3: Measurement Location

Parameters:
Laeq,26n 55 dB
Laegsn: 50 dB
Laeq, pay-: 53 dB

L aeq, Evening=: 51 dB
L neq, nigne-: 45 dB

L ago pay=: 39 dB

L 9o, Evening=:39 dB
L ago, nighe- 34 dB

*Adjustment for reflection

Measurement location: measurements were conducted
in the frontyard.

Microphone was approximately 1 m from a reflecting
surface.

Meteorology: inclement weather on 13 October 2015

Noise sources: vehicles, trains

Figure F19: Measurement at Location 18: 4 William Street, South Yarra
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Image 1: Noise Logger

Image 2: View from Logger
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Thu 24/09/2015 ‘ Fri 25/09/2015 ‘ Sat 26/09/2015 Sun 27/09/2015 Mon 28/09/2015 Tue 29/09/2015 ‘ Wed 30/09/2015
Parameters:

Image 3: Measurement Location

Laeq,26n 72 dB
LAeq,Bhr: 63 dB

Measurement location: measurements were

Laeq, pay= 69 dB ¢
conducted in the backyard

Laeq, Evening': 65 dB Microphone was approximately 1 m from a reflecting

surface.
Laeq, night+: 62 dB ,
Meteorology: no inclement weather

Lago pay~: 44 dB Noise sources: vehicles, trains
Lago, evening:: 41 dB
Lago, nigh+- 40 dB

*Adjustment for reflection

Figure F20: Measurement at Location 19: 6 William Street, South Yarra
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Mon 28/09/2015 ‘ Tue 29/09/2015

‘Wed 30/09/2015

Image 1: Noise Logger

Image 2: View from Logger

Image 3: Measurement Location

Parameters:
Laeq,16n: 52 dB
Laeqen: 47 dB
Laeq, Day+: 50 dB
Lacq, Evenings: 47 dB
Lacq, night=: 46 dB
Lago pay+: 42 dB
Laso, Evering=:38 dB
Lago, night+: 36 dB

*Adjustment for reflection

Measurement location: measurements
were conducted in the frontyard

Microphone was approximately 1 m from
a reflecting surface.

Meteorology: no inclement weather

Noise sources: vehicles, trains

Figure F21: Measurement at Location 20: 10 William Street, South Yarra
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