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1. Overview

Main North and North Shore Corridor Works Project (MNNSCW): Portion 7 - Northern Corridor
Works (NCW) are being carried out by Laing O’Rourke Australia Construction Pty Ltd (LOR) on
behalf of Transport for New South Wales (TFNSW). LOR has engaged Environmental Resources
Management Australia Pty Ltd (ERM) to undertake environmental noise and vibration monitoring
during select works.

The monitoring is being undertaken with due regard to, and in accordance with, the NCW —
Construction Noise and Vibration Management Plan (CNVMP), last updated March 2018 and other
relevant policy, guidelines and standards as listed in the reference section of this report.

This technical report has been prepared to summarise the results and findings of operator attended
noise and vibration monitoring as well as unattended noise and vibration monitoring completed
between November 2018 to April 2019 inclusive.

The noise/vibration monitoring was conducted throughout various track possession works as
described in the approved Out-of-Hours Work (OOHW) application forms, application numbers 07
to 23 prepared by LOR i.e. OOHWAF007-023. LOR identified the potential for these works to
generate noise/vibration impacts, and as such the monitoring was conducted by qualified and/or
suitably experienced specialists to measure levels, evaluated compliance and provide
recommendations for any new or modified mitigation.

The structure of this report is as follows:

e Section 1 (this section): brief overview of the 2018/2019 monitoring and report objectives.
e Section 2: summary of the monitoring conducted, highest results and technical discussion.
e Section 3: summary of typical monitoring outcomes and recommendations.

e Appendix A: noise monitoring methodology.

e Appendix B: vibration monitoring methodology.

e Appendix C: complete noise monitoring dataset (attended measurements).

e Appendix D: complete noise monitoring dataset (unattended monitoring).

e Appendix E: complete vibration monitoring dataset.

2. Monitoring Summary (2018)

Table 1 presents a summary of the highest measured site noise levels recorded during operator
attended noise measurements. Table 2 presents a summary of the highest measured site noise
levels recorded on the unattended noise monitoring devices. As noted above the full noise data
sets are provided in Appendix B and C for operator attended and unattended monitoring
respectively. Table 3 presents a summary of the highest measured noise levels recorded on the
unattended noise monitoring devices not associated with a specific track possession.

Table 4 then presents a summary of the highest measured site vibration events recorded during
operator attended vibration measurements. Table 5 presents a summary of the highest measured
site vibration events recorded during unattended vibration monitoring. The full vibration data set is
provided in Appendix D.
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Table 1 — Noise Monitoring Summary (Attended Measurements)

Measurement Details

NML vs. Measured Assessment
(Leq, 15 minute in dBA)

Construction
Activity at the

Time of Noise Measured Site Discussion
. Start Time Measurement | Management Noisg Leyel Comparison A
Location ID (24 Hr) Level (NML) Contribution |(Meas. —NML)
A09 1-Nov-18 01:29 40 69 29 Measured site noise level contributions (Leq, 15 minute) were between 41-69 dBA over the
AOL 30-Oct-18 23:39 40 66 26 track possession, depgndlng on the type of construction activity and the duration of noise
MW17 Works for events that occurred within the sample period.
A09 1-Nov-18 00:05 Portion 7 of 40 65 25 On average! site noise level contributions for the MW17 works were 22 dBA above the NML,
oL 30.0ct.18 2359 NCW. . . o which is to be expected for the type activities being undertaken. On average!, actual
-Oct- ) emissions associated with MW17 works were 7 dBA above the predicted values in
A01 29-Oct-18 01:45 40 64 24 OOHWAF-020.
Project 013 3-Nov-18 22:31 40 S7 17 Measured site noise level contributions (Leq, 15 minute) were 54-63 dBA over the two days
Project 014 3-Nov-18 20:51 40 55 15 of monitoring, dependlrjg.on the type of copstructlon activity and the duration of noise
WE18 Works for events that occurred within the sample period.
Project 012 3-Nov-18 22:14 Portion 1-6 of 40 54 14 On average! site noise level contributions for the WE18 works were 13 dBA above the
B 5 . e NCW. i . . NML, which is to be expected for the type activities being undertaken. It indicates that on
Azt L ol 1 & 1 average?, actual emissions associated with WE18 works were 1 dBA above the predicted
Project 011 3-Nov-18 21:59 45 55 10 values in OOHWAF-071.
Project 016 4-Nov-18 00:00 40 72 32 Measured site non_se level contributions (Leq, _15 mlr.lu_te) were betwee'n 58-72 _dBA over the
two days, depending on the type of construction activity and the duration of noise events
Project 017 4-Nov-18 0015 0 68 8 that occurred Wlthln t‘he sample pgrloq.
WELS Works for On averagel site noise level contributions for the WE18 works were 24 dBA above the
= s ) a
Project 018 4-Nov-18 00:30 Portion 7 of 40 67 27 NML, yvhlch is to_be exp_ected for the type activities being undertakep. On average’, actual
NCW. emissions associated with WE18 works were 3dBA apove.the pred|§ted values in
Project 015 3-Nov-18 23:26 20 66 2% _OOHWAF-0_21. It should be poted that thc_a dn‘fer_ence in n0|s¢_a I&_evels |s_ partly related to the
implementation of INP penalties for offensive noise characteristics. It is therefore apparent
ST N el e 68 22 that these INP penalties need to be considered during the OOHW applications and
ICt phitin : incorporated into predicted noise impacts.
Project 011 17-Nov-18 23:45 40 77 37 Measured site noise level contributions (Leq, 15 minutes) were between 56-79 dBA over
- the two days, depending on the type of construction activity and the duration of noise
Project 001 17-Nov-18 1r:26 Wllii?ﬁ\é\f;szfor 47 [ 32 events that occurred within the sample period. On average! site noise level contributions for
Project 010 17-Nov-18 22:59 NCW. 40 72 32 the.V.\IIE20 works were 28 dBA above the NML, Which is.to be expe_cted fo_r the type of
activities being undertaken. On average’, actual emissions associated with WE20 works
Project 002 17-Nov-18 17:44 47 76 29 were 2 dBA above the predicted values in OOHWAF-022.
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NML vs. Measured Assessment

Measurement Details Construction (Leq, 15 minute in dBA)
Activity at the - - . .
Time of Noise Measured Site Discussion
Start Time Measurement | Management Noise Level |Comparison A
Location ID (24 Hr) Level (NML) Contribution |(Meas. —NML)
Project 007 17-Nov-18 20:57 46 73 27

AO01 22-Dec-18 14:50 50 53 AO01

AO01 22-Dec-18 15:10 50 52 AO1
Measured site noise level contributions (Leq, 15 minute) were 54-74 dBA over the two days

A02 22-Dec-18 18:22 45 60 A02 of monitoring, depending on the type of construction activity and the duration of noise

WE25 Works for L .
Portion 1-6 of events that occurred within the sample period.
A02 22-Dec-18 21:20 NCW 45 69 A02 On average' site noise level contributions for the WE25 works were 21 dBA above the
' NML, which is to be expected for the type activities being undertaken. On average?, actual

A02 22-Dec-18 2151 45 68 A02 emissions associated with WE25 works were 10 dBA above the predicted values in
OOHWAF-074.

A03 22-Dec-18 23:00 40 66 A03

A03 23-Dec-18 14:45 40 54 A03

AO03 23-Dec-18 14:45 40 54 14

A02 22-Dec-18 15:44 a7 68 21

A02 22-Dec-18 16:15 47 70 23 Measured site noise level contributions (Leq, 15 minutes) were between 59-67 dBA over
the two days, depending on the type of construction activity and the duration of noise

A01 22-Dec-18 16:45 WE25 Works f 47 66 19 events that occurred within the sample period.

. Orks for On average! site noise level contributions for the WE25 works were 23 dBA above the
Portion 7 of L - .
AO01 22-Dec-18 17:14 NCW 47 70 23 NML, which is to be expected for the type of activities being undertaken.
' On average?, actual emissions associated with WE25 works were 9 dBA above the

AO3 22.Dec-18 19:14 46 72 26 predicted values in OOHWAF-023.

AO03 22-Dec-18 20:15 46 67 21

A03 23-Dec-18 00:29 40 67 27
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NML vs. Measured Assessment

Measurement Details Construction (Leg, 15 minute in dBA)
Activity at the ) .
Time of Noise Measured Site Discussion
Start Time Measurement | Management Noise Level |Comparison A
Location ID (24 Hr) Level (NML) Contribution [(Meas. — NML)
AO3 23-Dec-18 00:45 40 66 26
A02 23-Dec-18 15:44 47 70 23
A02 23-Dec-18 17:14 47 65 18
A01 23-Dec-18 17:45 47 64 17
AO3 23-Dec-18 18:15 46 66 20
AO3 23-Dec-18 18:30 47 67 20
LO1 4-Jan-19 13:46 40 67 27
LO1 3-Jan-19 23:.00 40 63 23
LO2 3-Jan-19 23:30 40 62 22
Measured site noise level contributions (Leq, 15 minutes) were between 30-67 dBA over
LO2 5.Jan-19 00:15 MW26 and 40 62 22 thg monitoring period, depen.dir?g on the type of gonstruction activity and the duration of
WE27 Works f noise events that occurred within the sample period.
. orks for On average'ssite noise level contributions for the MW26 and WE27 works were 19 dBA
L02 4-Jan-19 03:00 Portion 7 of 40 61 21 - A, .
NCW above the NML, which is to be expected for the type of activities being undertaken.
' On average', actual emissions associated with MW26 and WE27 works were 3 dBA above
LOo1 3-Jan-19 22:30 40 60 20 the predicted values in OOHWAF-075.
L02 4-Jan-19 03:30 40 60 20
LO2 4-Jan-19 00:00 40 60 20
LO1 5-Jan-19 03:16 40 59 19

© Laing O'Rourke 2019 all rights reserved

LAING O'ROURKE



6/8

Sydney Metro City and Southwest — North Corridor Works T h H I R rt
Summary Report — NCW Noise and Vibration Monitoring — November 2018 — April 2019 ec n Ica e po

NML vs. Measured Assessment

Measurement Details Construction (Leg, 15 minute in dBA)
Activity at the . .
Time of Noise Measured Site Discussion
Start Time Measurement | Management Noise Level |Comparison A
Location ID (24 Hr) Level (NML) Contribution |(Meas. —NML)
LO2 5-Jan-19 03:45 40 59 19
Project 016 14-Feb-19 02:00 40 75 35
Project 018 14-Feb-19 02:33 40 74 34
Project 017 14-Feb-19 02:16 40 71 31
Project 026 15-Feb-19 01:16 40 70 30 Measured site noise level contributions (Leg, 15 minutes) were between 30-75 dBA over
the monitoring period, depending on the type of construction activity and the duration of
Project 013 13-Feb-19 00:00 MW 32 Works for 40 68 28 noise events that occurred within the sample period.
Portion 7 of On average! site noise level contributions for the MW32 works were 25 dBA above the
Project 025 15-Feb-19 01:00 NCW 40 66 26 NML, which is to be expected for the type of activities being undertaken.
On average', actual emissions associated with MW32 works were 5 dBA below the
Project 020 14-Feb-19 22:46 40 65 25 predicted values in OOHWAF-025.
Project 021 14-Feb-19 23.01 40 64 24
Project 000 11-Feb-19 22:45 40 58 18
Project 006 12-Feb-19 22:30 40 58 18
Project 021 22-Feb-19 2344 40 77 37 ) . o .
Measured site noise level contributions (Leq, 15 minutes) were between 45-77 dBA over
Project 022 23-Feb-19 00:15 40 77 37 the monitoring period, depending on the type of construction activity and the duration of
- MW33 Works noise events that occurred within the sample period.
Project 026 23-Feb-19 02:15 Portiono; ; or 40 76 36 On average! site noise level contributions for the MW33 works were 29 dBA above the
Project 025 23-Feb-19 01:50 NCW 40 74 34 NML, which is to be exp_ected for the Wpe of .act|V|t|es being undertaken.
On average', actual emissions associated with MW33 works were 3 dBA below the
Project 027 23-Feb-19 02:45 40 73 33 predicted values in OOHWAF-025.
Project 009 19-Feb-19 23:49 40 70 30
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NML vs. Measured Assessment

Measurement Details Construction (Leg, 15 minute in dBA)
Activity at the ) .
Time of Noise Measured Site Discussion
Start Time Measurement | Management Noise Level |Comparison A
Location ID (24 Hr) Level (NML) Contribution [(Meas. — NML)
Project 014 20-Feb-19 23:30 40 68 28
Project 016 21-Feb-19 01:00 40 68 28
Project 018 21-Feb-19 02:30 40 66 26
Project 010 20-Feb-19 01:46 40 66 26
Project 006 23-Feb-19 23:16 40 67 27
Project 011 24-Feb-19 01:30 40 66 26
Project 014 24-Feb-19 15:45 47 73 26
Project 007 23-Feb-19 00:02 40 65 25 Measured site noise level contributions (Leq, 15 minutes) were between 58-73 dBA over
- ) WE34 Works for the monitoring period, depending on the type of construction activity and the duration of
Project 018 24-Feb-19 19:45 Portion 7 of 46 70 24 noise events that occurred within the sample period.
Project 008 23-Feb-19 00:17 NCw 40 63 23 On avera.gel'site noise level contributions for thg WE34 vyorks were 22 dBA above the
NML, which is to be expected for the type of activities being undertaken.
Project 000 23-Feb-19 20:15 46 69 23 On average?, actual emissions associated with WE34 works were 4 dBA above the
- predicted values in OOHWAF-025.
Project 010 24-Feb-19 01:15 40 62 22
Project 003 23-Feb-19 21:15 46 67 21
Project 009 24-Feb-19 00:45 40 60 20
Project 003 6-Mar-19 22:30 40 40 0
Measured site noise level contributions (Leq, 15 minutes) were between 22-40 dBA over
Project 002 6-Mar-19 22:12 40 40 0 the monitoring period, depending on the type of construction activity and the duration of
MW35 Works for noise events that occurred within the sample period.
Project 004 7-Mar-19 01:00 Portion 7 of 40 38 -2 On average' site, noise level contributions for the MW35 works were 5 dBA below the
NCW NML.
Project 014 7-Mar-19 22:45 40 38 2 On average?, actual emissions associated with MW 35 works were 23 dBA below the
predicted values in OOHWAF-027.
Project 013 7-Mar-19 22:31 40 35 -5
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NML vs. Measured Assessment

Measurement Details Construction (Leg, 15 minute in dBA)
Activity at the - - . .
Time of Noise Measured Site Discussion
Start Time Measurement | Management Noise Level |Comparison A

Location ID (24 Hr) Level (NML) Contribution [(Meas. — NML)

Project 016 7-Mar-19 23:15 40 35 -5

Project 011 7-Mar-19 22:00 40 35 -5

Project 015 7-Mar-19 23:00 40 35 -5

Project 005 7-Mar-19 01:15 40 35 -5

Project 001 6-Mar-19 21:57 46 40 -6
LO1 — Drake St 21-Mar-19 21:00 62 61 -1
LO1 — Drake St 21-Mar-19 21:15 62 59 -3
LO1 — Drake St 21-Mar-19 20:15 62 59 -3
LO1 — Drake St 20-Mar-19 21:45 61 58 -3 Measured site noise level contributions (Leq, 15 minutes) were between 18 - 61 dBA over

the monitoring period, depending on the type of construction activity and the duration of
MW37 Works for . L .
LO1 — Drake St 19-Mar-19 23:00 Portion 7 of 61 52 -9 noise events that occurred within the sample period.
NCW On average! site, noise level contributions for the MW37 works were 8 dBA above the
LO1 — Drake St 18-Mar-19 22:45 61 50 -11 NML.
On average', actual emissions associated with MW37 works were 10 dBA below the
LO1 — Drake St 19-Mar-19 22:45 61 49 -12 predicted values in OOHWAF-027.
LO1 — Drake St 21-Mar-19 20:00 62 48 -14
LO1 — Drake St 19-Mar-19 21:30 61 47 -14
LO1 — Drake St 18-Mar-19 23:15 61 47 -14
LO3 — Drake St 24-Mar-19 17:30 WE38 Works for 69 70 1 Measured site noise level contributions (Leq, 15 minutes) were between 22 - 70 dBA over
Portion 7 of the monitoring period, depending on the type of construction activity and the duration of

LO3 — Drake St 24-Mar-19 17:15 NCW 69 69 0 noise events that occurred within the sample period.

© Laing O'Rourke 2019 all rights reserved
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NML vs. Measured Assessment

Measurement Details Construction (Leg, 15 minute in dBA)
Activityatthe [ — 7 ) .
Time of Noise Measured Site Discussion
Start Time Measurement | Management Noise Level |Comparison A
Location ID (24 Hr) Level (NML) Contribution [(Meas. — NML)
— i On average?, site noise level contributions for the WE38 works were 17 dBA above the
Loz gf‘Wk'”S 23-Mar-19 20:30 62 68 6 NL g
i On average', actual emissions associated with WE38 works were 1 dBA below the

LO3 — Drake St 24-Mar-19 20:00 69 66 -3 predicted values in OOHWAF-027.
LO3 — Drake St 23-Mar-19 16:45 69 66 -3
LO3 — Drake St 23-Mar-19 21:15 69 65 -4
Lo2 - :f“”k'”s 23-Mar-19 20:45 62 65 3
L02— ';?Wk'”s 24-Mar-19 16:30 62 65 3
Loz - gf‘”k'”s 23-Mar-19 16:15 62 65 3
L0z = gf“”k'”s 24-Mar-19 16:45 62 65 3

1. The logarithmic average of all measured site noise level contributions was calculated.
All noise levels are expressed in dBA re 2 x 10° Pa.
3. Measured site noise levels include consideration of INP penalties for offensive noise characteristics.

N

© Laing O'Rourke 2019 all rights reserved
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Table 2 — Noise Monitoring Summary (Unattended Monitoring)

NML vs. Measured Assessment

Measurement Details (Leq, 15 minute in dBA)
Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
2-Nov-18 01:00 40 64 24 Project site noise contributions at UNMO2 were dominated by site noise during times of
1-Nov-18 17:45 40 62 22 documented activity on site. Estimated site noise level contributions at the nearest
UNMO2 (see 1-Nov-18 1015 MW17 Works for i = e receptor varied however Leq, 15 minute emissions up to 64 dBA were identified by
Appendix A below) |~V ; Portion 1-6 of NCW. UNMO2 at the nearest receptor.
31-Oct-18 11:00 40 58 18 Estimated site noise level contributions were above the NML'’s at the associated UNMO02
31-Oct-18 15:00 40 58 18 locations, which is expected for the type of activities being undertaken.
1-Nov-18 11:15 40 68 28 Project site noise contributions at UNMO1 were dominated by site noise during times of
1-Nov-18 12:45 40 68 28 documented activity on site. Estimated site noise level contributions at the nearest
UNMO1 (Drake MW17 Works for receptor (12 Drake Street) varied however Leq, 15 minute emissions up to 68 dBA were
SCtree_thall 1-Nov-18 10:45 Portion 7 of NCW. 40 67 27 identified by UNMO1 at the nearest receptor.
orridor) 1-Nov-18 11:30 40 67 27 Estimated site noise level contributions were above the NML’s at UNMO1 which is
1-Nov-18 11:45 40 67 27 expected for the type of activities being undertaken.
3-Nov-18 22:00 40 61 21 Project site noise contributions at UNMO2 were dominated by site noise during times of
UNMO2 (Gordon 4-Nov-18 03:15 40 57 17 documented activity on site. Estimated site noise level contributions at the nearest
Substation ) WE18 Works for receptor varied however Leq, 15 minute emissions up to 67 dBA were identified by
temporary site ENOTE LR Portion 1-6 of NCW. 2 & . UNMO2 at the nearest receptor.
compound) 3-Nov-18 16:30 50 66 16 Estimated site noise level contributions were above the NML’s at UNMO02 which is
4-Nov-18 04:45 40 56 16 expected for the type of activities being undertaken.
3-Nov-18 22:00 40 61 21 Project site noise contributions at UNMO1 were dominated by site noise during times of
4-Nov-18 03:30 40 60 20 documented activity on site. Estimated site noise level contributions at the nearest
UNMO1 (Drgke WE18 Works for receptor (12 Drake Street) varied however Leq, 15 minute emissions up to 61 dBA were
Sctree_thall 4-Nov-18 03:15 Portion 7 of NCW. 40 60 20 identified by UNMO1 at the nearest receptor
orridor) 4-Nov-18 03:45 40 59 19 Estimated site noise level contributions were above the NML’s at UNMO1 which is
4-Nov-18 02:45 40 56 16 expected for the type of activities being undertaken.
UNMO1 (Drake 18-Nov-18 11:45 47 74 27 ' ' . - . ' . -
Street Rail 17-Nov-18 2215 WE20 Works for 0 67 57 Project site noise contributions at UNMO1 were dominated by site noise during times of
Corridor) i Portion 7 of NCW. locumented activity on site. Estimated site noise level contributions at the nearest
18-Nov-18 08:00 47 70 23
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Measurement Details

NML vs. Measured Assessment
(Leq, 15 minute in dBA)

Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
18-Nov-18 03:15 40 62 22 receptor (12 Drake Street) varied, however, Leq, 15 minute emissions up to 74 dBA were
1o-Nov-15 = i = = identified by UNMOL1 at the nearest receptor.
-Nov- ] . . . N . . . L
Project site noise contributions at UNMO2 were dominated by site noise during times of
18-Nov-18 01:00 40 79 39 documented activity on site. Estimated site noise level contributions at the nearest
18-Nov-18 00:45 40 78 38 receptor (5 Nelson Street) varied, however, Leq, 15 minute emissions up to 79 dBA were
UNMO2 (Nelson identified by UNMOL. at the nearest receptor.
Sct:regt(jRall 18-Nov-18 00:15 40 8 38 Estimated site noise level contributions were above the NML’s at UNM01 and UNMO2,
orridor) 18-Nov-18 01:15 40 77 37 which is expected for the type of activities being undertaken.
17-Nov-18 22:15 40 76 36
UNMOL (Drake 22-Dec-18 10:15 47 80 33
Street Rail 22-Dec-18 09:45 47 73 26 Noise at UNM01-03 was dominated by project noise emissions during times of
Corridor) 22.Dec-18 04:45 47 73 26 documented activity at the site. Estimated site noise level contributions varied at the
i nearest receptors, however the highest Leq, 15 minute values were recorded to be
| 22-Dec-18 07:45 WE25 Works for 47 74 27 between:
UNMO2 (Raleigh Portion 7 of NCW.
Street Rail 23-Dec-18 09:15 47 74 27 e  73and80dBA at UNMO1
Corridor) 22-Dec-18 1430 a7 73 %6 e 73and 74 dBA at UNM0O2
ec : e« 79:and 80 dBA at UNM03
UNMO3 (Hopetoun | 22-Dec-18 10:30 47 80 33 Estimated site noise level contributions were above the NML's at UNMO1 to UNMO3,
Street Rail 22-Dec-18 17:15 47 79 32 which is expected for the type of activities being undertaken.
Sy 22-Dec-18 17:00 47 79 32
6-Jan-19 07:00 47 76 29
6-Jan-19 07:30 47 74 27 Noise at UNMO1 and UNMO2 was dominated by project noise emissions during times of
UNMO1 (Drake - C . . o > )
Street Rail 4-Jan-19 2345 20 2 2 documented activity at the site. Estimated site noise level contributions varied at the
Cree_ d a ~an- : MW26 and WE27 nearest receptors, however the highest Leg, 15 minute values were recorded to be
orridor) 6-Jan-19 08:00 Works for Portion 7 47 70 23 between:
5-Jan-19 02:00 of NCW. 40 70 30 * 70and 76 dBA at UNMO1
e 66 and 70 dBA at UNMO2
UNMO2 (Raleigh sramts 18:30 28 i = Estimated site noise level contributions were above the NML’s at UNM01 and UNMO2,
Street Rail 5-Jan-19 18:15 46 67 21 hich is expected for the type of activities being undertaken.
Corridor) 6-Jan-19 07:15 a7 66 19
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Measurement Details

NML vs. Measured Assessment
(Leq, 15 minute in dBA)

Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
5-Jan-19 16:30 47 66 19
5-Jan-19 19:15 46 66 20
3-Jan-19 09:45 52 73 21 Noise at UNM.O_l_was domir_lated by project .noise.emissions du.ring_ track pgssession
works and activities at the site. Estimated site noise level contributions varied at the
) 22-Dec-18 07:30 ) 52 73 21 nearest receptors, however the highest Leq, 15 minute values were recorded to be
UNMOL1 (Raleigh Portion 7 of NCW: between 70 and 73 dBA.
Street Rail 23-Dec-18 09:00 Nov 2018 to 52 73 21 Estimated site noise level contributions during track possession works were above the
Corridor) 22_Dec-18 14:15 Jan 2019 52 72 20 NML'’s at UNMO1, which is expected for the type of activities being undertaken.
During mid-week works within standard construction hours estimated site noise was
22-Dec-18 03:45 40 70 30 generally below the NML’s.
5.Feb-19 03:15 40 66 26 Noise at UNM_O;L.was domir_lated by project _noise_ emissions du_ring_ track pc_)ssession
works and activities at the site. Estimated site noise level contributions varied at the
) nearest receptors, however the highest Leq, 15 minute values were recorded to be
UNMO1 (Drake 5-Feb-19 03:30 Portion 7 of NCW: 40 64 24 between 70 and 73 dBA.
Sct:f:itdﬁgn Fatud! ) N‘?;/nzgéi;o P 5 o Estimated site noise level contributions during track possession works were above the
6-Feb-19 03:00 0 6 NML'’s at UNMO1, which is expected for the type of activities being undertaken.
Feb.1 4 4 ) During mid-week works within standard construction hours estimated site noise was
6-Feb-19 02:45 0 60 0 generally below the NML's.
5-Feb-19 04:15 40 63 23
UNMO2 (Hopetoun 7-Feb-19 00:15 40 62 22
Avenue) 7-Feb-19 00:00 20 62 2 N0|_se at UNMO1, UNMOZ and UNM03_ were domlna_ted by prOJect noise emissions
_ during track possession works and activities at the site. Estimated site noise level
8-Feb-19 00:15 Porlillon ;OOISNCW. 40 62 22 contributions varied at the nearest receptors, however the highest Leq, 15 minute values
ov to
8-Feb-19 1845 Jan 2019 46 51 5 were recorded at 66 dBA.
UNMO3 (Raleigh Estimated site noise level contributions during track possession works were above the
(Raleigh | g Fep-19 19:00 46 44 2 NML’s at UNMO1, UNMO02, which is expected for the type of activities being undertak
Street Rail , , XP ype of activities being undertaken.
Corridor) 6-Feb-19 00:15 40 37 -3
6-Feb-19 00:30 40 37 -3
UNMO1a/b (Drake | 14-Feb-19 04:15 MW32 Works for 40 64 24 The highest road traffic noise emissions were associated with the Pacific Highway, Brand
Street / Brand 15-Eeb-19 04:15 Portion 7 of NCW. 40 62 22 Street and Mowbray Road.
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NML vs. Measured Assessment

Measurement Details (Leq, 15 minute in dBA)
Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
Street Rail 12-Feb-19 03:45 40 56 16 Noise at UNMO1 and UNMO02 was dominated by project noise emissions during times of
Corridor) - documented activity at the site. Estimated site noise level contributions varied at the
14-Feb-19 01:30 40 53 13 nearest receptors, however the highest Leq, 15 minute values were recorded to be
UNMO2alb 14-Feb-19 02:00 40 70 30 between:
64 and 53 dBA at UNMO1
14-Feb-19 01:45 40 69 29 *
(Hopetoun Ave / © «  70and 62 dBA at UNMO2
Nelson S_treet Rail | 14-Feb-19 01:30 40 63 23 Estimated site noise level contributions were above the NML'’s at UNMO1 and UNMO02,
Corridor) 15-Feb-19 0015 20 62 2 which is expected for the type of activities being undertaken.
Estimated site noise level contributions were below the NML’s at UNMO3.
13-Feb-19 00:15 40 37 -3
UNMO3 (Raleigh | 11_Feb-19 00:15 40 35 5
Street Rail
Corridor) 11-Feb-19 00:00 40 35 -5
11-Feb-19 00:30 40 35 -5
19-Feb-19 00:15 40 68 28
UNMO1 (B“’?I”d 19-Feb-19 00:45 40 68 28
Sctf:itdigl 20-Eeb-19 01:00 40 62 22 The highest road traffic noise emissions were associated with the Pacific Highway, Brand
- Street and Mowbray Road.
19-Feb-19 00:00 40 60 20 Noise at UNM01 and UNMO2 was dominated by project noise emissions during times of
22-Feb-19 01:00 40 78 38 documented activity at the site. Estimated site noise level contributions varied at the
nearest receptors, however the highest Leq, 15 minute values were recorded to be
UNQ/IOZ ('\Flzelfon 22-Feb-19 00:45 MW33 Works for 40 78 38 s Wev g fh 25 MINLLE VELEs W
treet Rai . Z
Corridor) 22-Feb-19 00:15 Portion 7 of NCW. 40 76 36 e  60and 68 dBA at UNMO1
22-Feb-19 00:15 40 73 33 *  78and 73 dBAat UNM02
. 44 and 43 dBA at UNMO03
. ety 0100 40 a4 4 Estimated site noise level contributions were above the NML’s at UNMO01, UNMO2, and
UNg/IO3 (Rl;al‘_?'gh 19-Feb-19 00:00 40 43 3 periodically at UNMO3, which is expected for the type of activities being undertaken.
treet Rai
Corridor) 20-Feb-19 02:45 40 37 -3
21-Feb-19 03:30 40 37 -3
24-Feb-19 03:45 WE34 Works for 40 72 32 The highest road traffic noise emissions were associated with the Pacific Highway, Brand
24-Feb-19 09:00 Portion 7 of NCW. 47 78 31 Street and Mowbray Road.
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NML vs. Measured Assessment

Measurement Details (Leq, 15 minute in dBA)
Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
UNMO1 (Brand 23-Feb-19 23:30 40 70 30 Noise at UNMO1, UNMO2 and UNMO3 was dominated by project noise emissions during
Street Rail times of documented activity at the site. Estimated site noise level contributions varied at
Corridor) 24-Feb-19 06:30 40 66 26 the nearest receptors, however the highest Leg, 15 minute values were recorded to be
23-Feb-19 06:45 40 69 29 between:
UNMO2 (Nelson | 53 Fep-19 00:00 40 68 28 0 ot EEki el L
Street Temporary e 69 and 68 dBA at UNM02
work site) 23-Feb-19 00:15 40 68 28 ° 54 and 51 at UNMO03
23-Feb-19 06:30 40 68 28 Estimated site noise level contributions were above the NML’s at UNM01, UNMO2 and
24-Feb-19 0645 20 54 14 UNMO03, which is expected for the type of activities being undertaken.
UNMO3 (Raleigh | 24-Fep-19 06:30 40 51 11
Street Rail
Corridor) 24-Feb-19 03:45 40 51 11
23-Feb-19 23:45 40 51 11
5-Mar-19 05:00 40 63 23
7-Mar-19 22:30 40 63 23
UNMO1 (Brand : Noise at UNMO1 and UNMO3 was dominated by project noise emissions during times of
Stregt el ke — 40 62 22 documented activity at the site. Estimated site noise level contributions varied at the
Corridor) 7-Mar-19 23:00 40 62 22 nearest receptors, however, the highest Leg, 15 minute values were recorded to be
6-Mar-19 23:30 MW35 Works for 40 62 22 between:
: Portion 7 of NCW. . 62 and 63 dBA at UNMO1
6/03/2019 22:15 40 40 0 e 39and40 dBA at UNMO3
UNMO3 (Raleigh 6/03/2019 23:45 40 39 -1 Estimated site noise level contributions were above the NML’s at UNMO1, which is
Street Rall 7/03/2019 2315 40 39 1 expected for the type of activities being undertaken. Estimated site noise level
Corridor) contributions were at or below the NML’s at UNMO3.
6/03/2019 22:45 40 39 -1
4/03/2019 23:45 40 39 -1
18/03/2019 23:45 40 79 39 The highest road traffic noise emissions were associated with the Pacific Highway, Brand
. Street and Mowbray Road.
UNMO1 (Brand | 19/03/2019 00:00 MW37 Works for 40 74 34 _ y _
Street Rail - Portion 7 of NCW Noise at UNMO1 and UNMO3 was generally dominated by extraneous sources, as
Corridor) LT 15 ' 46 70 24 project noise emissions were barely audible during times of documented activity at the
18/03/2019 23:30 40 52 12 site, with the exception of a few isolated events.
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NML vs. Measured Assessment

Measurement Details (Leq, 15 minute in dBA)
Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
19-Mar-19 00:30 40 49 9 Estimated site noise level contributions varied at the nearest receptors, however, the
- highest Leq, 15 minute values were recorded to be between 49 and 79 dBA at UNM01
18-Mar-19 00:15 40 40 0 and 38 and 44 dBA at UNMO3.
UNMO3 (Raleigh 18-Mar-19 0:45 40 40 0 Estimated site noise level contributions were generally below the NML’s at UNM01 and
Street Rail 18-Mar-19 00:00 40 39 1 UNMO03, with the exception of a few isolated events, which is expected for the type of
Corridor) activities being undertaken.
18-Mar-19 04:45 40 38 -2
18-Mar-19 20:00 46 44 -2
24-Mar-19 11:15 52 78 26
UNMO1 (Brand | 24-Mar-19 07:15 52 74 22
Street Rail
Corridor) 23-Mar-19 00:45 40 62 22
23-Mar-19 04:30 40 61 21 Noise at UNM01, UNMO02 and UNMO3 was dominated by project noise emissions during
times of documented activity at the site.
ZUbiRILE — A o = Estimated site noise level contributions varied at the nearest receptors, however, the
UNMO2 (Nelson 24-Mar-19 22:30 WE38 Works for 40 62 22 highest Leq, 15 minute values were recorded to be between:
Street Site Portion 7 of NCW. e 61and 78 dBA at UNMO1
Compound) 24-Mar-19 22:45 40 58 18 . 58 and 62 dBA at UNMO2
24-Mar-19 23:00 40 58 18 e 50and 53 dBA at UNMO3
Estimated site noise level contributions were generally above the NML’s at UNMO1 and
24-Mar-19 02:00 40 53 13 UNMO02, which is expected for the type of activities being undertaken.
UNMO3 (Raleigh | 24-Mar-19 4:30 AM 40 53 13
Street Rail
Corridor) 24-Mar-19 2:30 AM 40 53 13
24-Mar-19 02:45 40 53 13

1. Allnoise levels are expressed in dBA re 2 x 10° Pa.
2. Measured site noise levels include consideration of INP penalties for offensive noise characteristics.
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Table 3 — Unattended Noise Monitoring Unattended (Unreported)

NML vs. Measured Assessment

Measurement Details (Leq, 15 minute in dBA)
Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
28-Dec-18 12:30 52 60 8 Noise at UNMOL1 is expected to be a combination of site-related noises during standard
28-Dec-18 1515 5o 60 8 construction (i.e. not during a track possession) and extraneous noise sources (e.g. train
) b ber 2018 and other vehicle movements, wind-blown vegetation, birds and animals etc.).
UNMO1 31-Dec-18 1915 Unz(t:tzr: d:(rj Noise 46 54 8 Estimated site noise level contributions varied at the nearest receptors, however, the
20-Dec-18 18:45 Mornitoring 46 52 6 highest Leq, 15 minute values were recorded to be between 52 and 60 dBA at UNM01
Estimated site noise level contributions were generally above the NML’s at UNMO1,
20-Dec-18 19:00 46 52 6 which is expected for the type of activities being undertaken during standard construction
works.
19-Jan-19 06:15 40 56 16 Noise at UNMOL1 is expected to be a combination of site-related noises during standard
10-Jan-19 12:15 52 68 16 construction (i.e. not during a track possession) and extraneous noise sources (e.g. train
i 2019 and other vehicle movements, wind-blown vegetation, birds and animals etc.).
UNMO1 10-Jan-19 12:00 Ur;]:trt]:r?(% d N{)ise 52 68 16 Estimated site noise level contributions varied at the nearest receptors, however, the
10-Jan-19 14:00 Monitoring 52 67 15 highest Leq, 15 minute values were recorded to be between 56 and 67 dBA at UNM01
Estimated site noise level contributions were generally above the NML’s at UNMO1,
11-Jan-19 10:30 52 67 15 which is expected for the type of activities being undertaken during standard construction
works.
09-Feb-19 14:30 47 66 19
10-Feb-19 06:00 40 52 12 Noise at UNMO1 and UNMO3 are expected to be a combination of site-related noises
b X during standard construction (i.e. not during a track possession) and extraneous noise
UNMO1L 10-Feb-19 05:45 40 52 12 sources (e.g. train and other vehicle movements, wind-blown vegetation, birds and
10-Feb-19 06:15 40 51 11 animals etc.).
o ; February 2019 Estimated site noise level contributions varied at the nearest receptors, however, the
10-Feb-19 06:45 Unattended Noise 40 >1 1 highest Leq, 15 minute values were recorded to be
09-Feb-19 18:30 Monitoring 46 52 6 e  between 51 and 66 dBA at UNMO1; and
09-Feb-19 18:45 46 52 6 o between 48 and 52 at UNMO03
- Estimated site noise level contributions were generally above the NML’s at UNMO1 and
UNMO3 09-Feb-19 1815 46 51 5 UNMO3, which is expected for the type of activities being undertaken during standard
22-Feb-19 12:00 52 50 3 construction works.
09-Feb-19 19:00 46 48 2
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Measurement Details

NML vs. Measured Assessment
(Leq, 15 minute in dBA)

Construction Noise Measured Site Discussion
Start Time | Activity at the Time | Management Noise Level Comparison A
Location (24 Hr) of Measurement Level (NML) Contribution | (Meas.—NML.)
30-Mar-19 04:00 40 51 11
30-Mar-19 04:15 40 50 10
UNMO1 27-Mar-19 16:15 52 57 10
27-Mar-19 15:45 52 56 9 Noise at UNMO1, UNMO2 and UNMO3 are expected to be a combination of site-related
30-Mar-19 04:45 40 49 9 noises during standard construction (i.e. not during a track possession) and extraneous
noise sources (e.g. train and other vehicle movements, wind-blown vegetation, birds and
27-Mar-19 06:00 40 50 10 animals etc.).
March 2019 Estimated site noise level contributions varied at the nearest receptors, however, the
27-Mar-19 07:00 Unattended Noise 40 50 10 highest Leq, 15 minute values were recorded to be:
UNMO02 26-Mar-19 07:00 M0n|t0r|ng 40 50 10 o between 49 and 57 dBA at UNMOl,
e  50dBA at UNMO2; and
27-Mar-19 05:30 40 50 10 e  between 42 and 50 at UNMO03
27-Mar-19 05:45 40 50 10 Estimated site noise level contributions were generally above the NML’s at UNMO1,
UNMO2 and UNMO3 (with the exception of one measurement at UNMO03), which is
12-Mar-19 15:45 52 55 3 lexpected for the type of activities being undertaken during standard construction works.
12-Mar-19 11:30 52 54
UNMO03 30-Mar-19 04:00 40 42 2
30-Mar-19 04:45 40 42 2
30-Mar-19 04:15 40 42 2
13-Apr-19 12:15 47 47 0 Noise at UNMO3 is expected to be a combination of site-related noises during standard
13-Apr-19 12:30 a7 a7 0 construction (|_.e. not during a tra(_:k possession) anq extr_aneous noise sources (e.g. train
April 2019 nd other vehicle movements, wind-blown vegetation, birds and animals etc.).
UNMO3) 06-Apr-19 09:45 Unattended Noise 47 47 0 Estimated site noise level contributions varied at the nearest receptors, however, the
13-Apr-19 12:00 Monitoring 47 a7 0 highest Leq, 15 minute values were recorded to be between 46 and 47 dBA at UNMO3.
Estimated site noise level contributions were generally in line, and below the NML at
06-Apr-19 09:30 47 46 -1 UNMO3.

1. Allnoise levels are expressed in dBA re 2 x 10° Pa.
2. Measured site noise levels include consideration of INP penalties for offensive noise characteristics.
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Table 4 — Vibration Monitoring Summary (Attended Measurements)

Compliance Assessment (Peak Particle Velocity
(PPV), mm/s)

Location
ID

Measurement Details

Location

Start time
(24 hour)

Date

Construction

Activity at the
Time of
Measurement

Limiting
Vibration
Limit/Criteria®

Site Vibration Event

PPV,
mm/s

Frequency,

Hz

Comparison
to Criteria

Discussion

Vol Hawkins Street 09:45 15-Feb-19 15mm/s at 4 16.56 30 Comply Vibration generated by actual and simulated vibratory rolling works was perceptible at
Hz increasing V01. When in progress the vibration generated by this source dominated the
Vo1 Hawkins Street 09:47 15-Feb-19 to 2221:'1/3 at 16.26 20 Comply | emissions perceived and detected at the receptor.
z Other general construction activities were also occurring at the same time but
then vibration generated by these other works was imperceptible. Ambient vibration
V01l Hawkins Street 09:50 15-Feb-19 | Vibratory Rolling | 20mm/s at 15 16 30 Comply associated with the existing acoustics environment also remained imperceptible.
It—lz;gcrea/singt; Despite the vibratory rolling activity generating vibration that was perceptible, clearly
: ; 0 SUmmys a detectable and the dominant emission source at this receptor, the highest measured
L Hawkins Street feie 15-Feb-19 40 Hz and i L Comply vibration levels (PPV in mm/s) and associated characteristic frequencies (in Hz) are
above below and compliant with the applicable BS7385 vibration guideline values, as
) identified in the CNVMP.
Vo1 Hawkins Street 09:46 15-Feb-19 15.8 28 Comply
V02 Hawkins Street 11:17 15-Feb-19 6.87 34 Comply
15Smm/s at 4 Vibration generated by actual vibratory rolling works was perceptible at V02. When in
Hz increasing progress the vibration generated by this source again dominated the emissions
V02 | Hawkins Street | 11:14 | 15-Feb-19 to 20mm/s at 6.76 34 Comply | perceived and detected at the receptor.
el Other general construction activities were also occurring at the same time but
Vibratory Rolling then vibration generated by these other works was imperceptible. Ambient vibration
V02 Hawkins Street 11:16 15-Feb-19 20mm/s at 15 5.7 34 Comply associated with the existing acoustics environment also remained imperceptible.
Hz increasing Despite the vibratory rolling activity generating vibration that was perceptible, clearly
to 50mm/s at detectable and the dominant emission source at this receptor, the highest measured
V02 Hawkins Street 11:15 15-Feb-19 40 Hz and 5.57 34 Comply vibration levels (PPV in mm/s) and associated characteristic frequencies (in Hz) are
above below and compliant with the applicable BS7385 vibration guideline values, as
identified in the CNVMP.
V02 Hawkins Street 11:13 15-Feb-19 4.81 34 Comply

1. Structural Damage Criteria — BS7385
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Table 5 = Vibration Monitoring Summary (Unattended Monitoring)
Compliance Assessment (Peak Particle Velocity (PPV),

Measurement Details mm/s)
Construction Site Vibration Event ‘ Di .
Activity at the Limiting ite Vibration Even iscussion
Location Start time Time of Vibration PPV, | Frequency, | Comparison to
ID Location | (24 hour) Date Measurement | Limit/Criterial | mm/s Hz Criteria
UVMOL Hozf/té’“” 13:00:45 | 31-Oct-18 43 51 Comply
15mm/s at 4 Vibration events have been identified throughout the measured data set and compared to
UVMOL1 Hopetoun 13:05:40 2-Nov-18 Hz increasing 33 43 Comply times of known site activity, including augured piling.
Ave . to 20mm/s at Based on the highest vibration events generated by augured piling at UVMOL1 it is
Hoet Augéred P'Il'ng / 1tf51 Hz anticipated that vibration was perceptible at the nearest affected receptor locations.
opetoun eneral en
UvMO1 ,zve 00:17:45 1-Nov-18 Construction | 20mmisat15 | 22 73 Comply The remainder of the measured dataset was dominated by general construction activities
Activities Hz increasing on site, and ambient vibration events not associated with the project.
Hopetoun o to 50mm/s at The highest measured vibration level at UVYMO01 was 4.3 mm/s (PPV) with its characteristic
uvMo1 Ave 00:54:45 | 1-Nov-18 40 Hz and 23 39 Comply frequency of 51Hz. This PPV value was measured during a time of known construction
above works on site.
UVMO1 HO/F’S;’“” 15:10:39 | 30-Oct-18 18 57 Comply
UVMO1 Hc’zit:“” 22:02:54 | 4-Nov-18 27 >100 Comply
15mm/ S aF - Vibration events have been identified throughout the measured data set and compared to
Uvmor | Hopetoun | oo e | gNov-1s ';ZZ'ETT:?:/SS";? 5 47 Comply times of known site activity, including general construction activities.
Ave 15 Hz then Based on the highest vibration events generated by construction activities at UVMOL1 it is
General anticipated that vibration was perceptible at the nearest affected receptor locations.
Hopetoun . - 20mm/s at 15 _ ) ] .
uvmo1 Ave 07:42:38 8-Nov-18 Construction | | increasing 19 51 Comply The remainder of the measured dataset was dominated by general construction activities
Activities to 50mmy/s at on site, and ambient vibration events not associated with the project.
Hopetoun . 40 Hz and The highest measured vibration level at UVMO01 was 2.7 mm/s (PPV) with its characteristic
UvmMo1 Ave 151538 | 8-Now-18 above 19 47 Comply frequency of >100Hz. This PPV value was measured during a time of known construction
works on site.
UVMOL Hoiit:“” 13:14:39 | 7-Nov-18 17 51 Comply
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Compliance Assessment (Peak Particle Velocity (PPV),

Measurement Details mm/s)
Construction R . .
Activity at the Limiting Site Vibration Event ‘ Discussion
Location Start time Time of Vibration PPV, Frequency, | Comparison to
ID Location | (24 hour) Measurement | Limit/Criterial | mm/s Hz Criteria
UVMO1 Hozité’“” 17:35:56 | 18-Nov-18 52 >100 Comply
15mm/s at 4
T Hz increasing Vibration events have been identified throughout the measured data set and compared to
UVMO01 ozieoun 17:28:14 | 18-Nov-18 to 20mm/s at 34 >100 Comply times of known site activity, including jack hammering and excavation activities.
Jack 15Hz Based on the highest vibration events generated by site works at UYMOL it is anticipated
Hopet Hammering / then that vibration was perceptible at the nearest affected receptor locations.
opetoun :
uvMmo1 pAve 17:09:14 | 18-Nov-18 Excavation | 20mm/sat15 | 2.9 >100 Comply The remainder of the measured dataset was dominated by general construction activities
Activities Hz increasing on site, and ambient vibration events not associated with the project.
Hopetoun t0420$ rr;ls dat The highest measured vibration level at UVMO01 was 5.2 mm/s (PPV) with its characteristic
UvMo1 zve 17:08:14 18-Nov-18 above 2.7 >100 Comply frequency of >100Hz. This PPV value was measured during a time of known construction
works on site.
UVMOL HO/F_’\‘\EIE’“” 20:09:47 | 17-Nov-18 27 30 Comply
UVMO2 | Nelson St | 08:22:40 18-Nov-18 5.2 >100 Comply
15Wm/5 at a ibration events have been identified throughout the measured data set and compared to
UVMO2 | NelsonSt| 0822:15 | 18-Nov-18 ';'Zz'gcreals'ng 3.7 >100 Comply times of known site activity, including rock breaking / excavation activities.
0 20mm/s a
15 Hz Based on the highest vibration events generated by site works at UVMO02 it is anticipated
Rock Breaking / then that vibration was perceptible at the nearest affected receptor locations.
UVMO02 | Nelson St | 08:21:15 18-Nov-18 Excavation 2.2 >100 Comply . . . o
Adiviies 20mm/s at 15 IThe remainder of the measured dataset was dominated by general construction activities
Hz increasing on site, and ambient vibration events not associated with the project.
e to 50mm/s at The highest measured vibration level at UVMO02 was 5.2 mm/s (PPV) with its characteristic
UVMOZ2 | Nelson St | 08:19:15 | 18-Nov-18 40 Hz and 19 >100 Comply  kequency of >100Hz. This PPV value was measured during a time of known construction
above works on site.
UVMO2 | Nelson St | 08:20:15 18-Nov-18 1.7 >100 Comply
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Compliance Assessment (Peak Particle Velocity (PPV),

Measurement Details mm/s)
Construction R . .
Activity at the Limiting Site Vibration Event ‘ Discussion
Location Start time Time of Vibration PPV, Frequency, | Comparison to
ID Location | (24 hour) Date Measurement | Limit/Criterial | mm/s Hz Criteria
UVMO01 | Drake St 22:05:00 22-Dec-18 1 57 Comply
15mm/s at 4 Vibration events have been identified throughout the measured data set and compared to
UVMO1 | Drake St 22:08 22/12/2018 Hz increasing 1 30 Comply times of known site activity, including excavation and construction activities.
to 20mm/s at Based on the highest vibration events generated by site works at UVMOL it is anticipated
Excavation and 15; Hz that vibration was perceptible at the nearest affected receptor locations.
) en
UVMO1 | Drake St 22:07 22/12/2018 | construction | o g5 | 081 39 Comply The remainder of the measured dataset was dominated by general construction activities
Activities Hz increasing on site, and ambient vibration events not associated with the project.
to 50mm/s at The highest measured vibration level at UVMO01 was 1 mm/s (PPV) with its characteristic
UVMO1 | Drake St 22:10 22/12/2018 40 Hz and 0.65 34 Comply frequency of 57 Hz. This PPV value was measured during a time of potential construction
above works on site.
UVMO01 Drake St 14:51 23/12/2018 0.61 34 Comply
UNMO02 | Raleigh St 09:32 23/12/2018 2.52 57 Comply
15mm/s at 4 Vibration events have been identified throughout the measured data set and compared to
UNMO2 | Raleigh St 17:06 21/12/2018 Hz increasing 171 85 Comply times of known site activity, excavation and construction activities.
to 20mm/s at Based on the highest vibration events generated by site works at UYMO02 it is anticipated
Excavation and 1;’] Hz that vibration was perceptible at the nearest affected receptor locations.
. 3 en
UNMO2 | RaleighSt|  07:16 23/12/2018 | construction | 50 s | 163 16 Comply The remainder of the measured dataset was dominated by general construction activities
Activities Hz increasing on site, and ambient vibration events not associated with the project.
to 50mm/s at The highest measured vibration level at UYM02 was 2.52 mm/s (PPV) with its
UNMO2 | Raleigh St 09:15 23/12/2018 40 Hz and 154 43 Comply characteristic frequency of 57 Hz. This PPV value was measured during a time of potential
above construction works on site.
UNMO2 | Raleigh St 08:46 23/12/2018 1.16 57 Comply
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Compliance Assessment (Peak Particle Velocity (PPV),

Measurement Details mm/s)
Construction R . .
Activity at the Limiting Site Vibration Event ‘ Discussion
Location Start time Time of Vibration PPV, Frequency, | Comparison to
ID Location | (24 hour) Measurement | Limit/Criterial | mm/s Hz Criteria
UVMOL Hozité’“” Day | 22-Feb-19 126 | 08to16 Yes
Vibration generated by WE38 works was at times perceptible at both UVYMO01 and UVMO02.
UVMOL Hozetoun Night 32;032/822313 Residential 0.35 041008 Yes Whgn wbranon-ge.ne!'atmg aCtI\{ItIeS occurred the vibration generated by the works
ve 0 buildings 16 hr dominated the emissions perceived and detected at the receptor.
day: 0.8 to General construction activities were occurring throughout WE38 however, vibration
Hopetoun WES34 Works for 1.6 m/s1.75 enerated by the majority of works was imperceptible. Ambient vibration associated with
UVMOL P Day 23-Feb-19 | Portion 7 of O IS 055 | 08tol6 Yes generated by the majonity perceptivie. AmMbI€
Ave NCW Residential the existing acoustics environment also remained imperceptible.
bu_"?]'n%sf hr Despite certain events being perceptible throughout WE38, the highest measured vibration
t: 3 to . . . . . .
Hopetoun . 23/02/2019 nig levels (PPV in mm/s) and associated characteristic frequencies (in Hz) are below and
uvmo1 Ave Night to 24/02/19 0.8 m/s1.75 1 041008 No compliant with the applicable BS7385 vibration guideline values, as identified in the
CNVMP.
UVMOL HO/F_’\‘\EIE’“” Day | 24-Feb-19 064 | 081016 Yes
uvMo1 | HOPEOUN | 30600 | 24-Feb-19 5.32 28 Comply
Ave 15mm/s at 4
Hz increasing - -
to 20mm/s at Vibration events have been identified throughout the measured data set and compared to
Hopetoun . . L . . . L
UvVMO1 03:22:00 24-Feb-19 15 Hz 5.46 27 Comply times of known site activity, including excavation and construction activities.
Ave
then Based on the highest vibration events generated by site works at UVMOL it is anticipated
WE34 Works for that vibration was perceptible at the nearest affected receptor locations.
Hopetoun . . 20mm/s at 15 ) ) _ -
uvmo1 Ave 03:26:00 | 24-Feb-19 Porton7of | .~ increasing 4.19 28 Comply The remainder of the measured dataset was dominated by general construction activities
NCW. to 50mm/s at on site, and ambient vibration events not associated with the project.
Hopetoun 40 Hz and The highest measured vibration level at UYM01 was 5.32 mm/s (PPV) with its
UVMO1 2ve 03:14:00 24-Feb-19 above 4.02 37 Comply characteristic frequency of 28 Hz. This PPV value was measured during a time of potential
construction works on site.
UVMOL Hoif/té’““ 03:22:00 | 24-Feb-19 3.48 39 Comply
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Technical Report

Measurement Details

Location Start time
Location | (24 hour)

uvmor | HoPetoUn 1 30400 | 24-Mar-19
Avenue

uvmor | HOPEIOUN | 1000 | 24-Mar-19
Avenue

uvmor | Hopetoun - 20000 | 24-Mar-19
Avenue

uvmor | HOPetoUN | 50700 | 24-Mar-19
Avenue

uvmor | Hopetoun - 431500 | 24-Mar-19
Avenue

uvmoz | Releigh 06:49 | 24/03/2019
Street

uvmoz | RN 1509000 | 24-Mar-19
Street

uvmoz | Ra€Ih 50900 | 24-Mar-19
Street

uvmoz | RA€ON 150600 | 24-Mar-19
Street

Construction
Activity at the
Time of
Measurement

WE38 Works for
Portion 7 of
NCW.

Compliance Assessment (Peak Particle Velocity (PPV),
mm/s)

Limiting
Vibration

Limit/Criterial

15mm/s at 4
Hz increasing
to 20mm/s at
15Hz
then
20mm/s at 15
Hz increasing
to 50mm/s at
40 Hz and
above

Site Vibration Event ‘

PPV, Frequency, | Comparison to

mm/s Hz Criteria
2.27 32 Comply
221 32 Comply
1.83 30 Comply
1.79 30 Comply
1.52 28 Comply
151 22 Comply
1.43 57 Comply
1.32 47 Comply
1.32 51 Comply

Discussion

Vibration generated by WE38 works was at times perceptible at both UVYMO01 and UVMO02.
When vibration-generating activities occurred the vibration generated by the works
dominated the emissions perceived and detected at the receptor.

General construction activities were occurring throughout WE38 however, vibration
generated by the majority of works was imperceptible. Ambient vibration associated with
the existing acoustics environment also remained imperceptible.

Despite certain events being perceptible throughout WE38, the highest measured vibration
levels (PPV in mm/s) and associated characteristic frequencies (in Hz) are below and
compliant with the applicable BS7385 vibration guideline values, as identified in the
CNVMP.
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Compliance Assessment (Peak Particle Velocity (PPV),
Measurement Details mm/s)

Construction

Activity at the Limiting Site Vibration Event ‘ Discussion
Location Start time Time of Vibration PPV, Frequency, | Comparison to
Location | (24 hour) Measurement | Limit/Criterial| mm/s Hz Criteria
Raleigh
UVvVMO02 22:25:00 24-Mar-19 13 64 Comply
Street

1. Structural Damage Criteria — BS7385
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3. Outcomes and Recommendations

Technical reports were prepared for each monitoring event throughout November 2018 to April
2019 with specific recommendations provided throughout, based on the compliance evaluation
and the magnitude and extent of impacts measured and/or observed. LOR (and their sub-
contractors) were successful in implementing these recommendations where feasible, reasonable,
practical and safe to do so.

Examples of the types of noise and vibration reducing mitigation and management measures that
have been implemented throughout November 2018 to April 2019 are provided below:

¢ Respite management measures i.e. providing one hour of respite between every three
hours of noise-generating activities.

e Utilising the existing rail corridor noise barriers to reduce site emissions. Based on
measurements conducted during 2018-2019 , the current rail noise barrier is reducing site
noise emissions by approximately 10 dBA or more.

- This measure has been implemented for OOHW, particularly near the Hopetoun Avenue
access/egress point, and for any high noise-generating activities.

- Additionally, temporary acoustic fencing was established along the fence line near the
Drake Street site entrance, which was observed to reduce site noise emissions by
approximately 5 dBA.

e Continued implementation of the CNVMP (established with due regard to the CNVIS) during
all NCW activities.

e Implementation of the Additional Mitigation Measures Matrix (AMMM) as outlined in the
CNVMP.

¢ Noise (and/or vibration) monitoring as per the requirements specified in the construction
noise and vibration monitoring program established for NCW.

e Continued application the TINSW safe working distances for vibration intensive activities
to all works undertaken as part of the project, as far as practicable.

Where measured noise levels were found to repeatedly exceed predicted noise levels for specific
work activities, Additional Mitigation Measures were recommended as outlined in the CNVMP.
Through consultation with ERM acoustics consultants, training was provided to LOR on how to
predict more accurate noise levels for certain construction activities. Future OOHWAS contained
more accurate predictions for work activities, which aligned more closely to measured values
during attended noise monitoring. More accurate predictions in the OOHWA process allowed for
a more appropriate level of mitigation to be applied during specific OOHW activities, to minimise
impacts as much as practical during track possessions.

4. Conclusion

LOR continue to remain aware of the potential for nuisance, or unacceptable levels of amenity, to
occur due to construction noise and vibration, and continues to plan for and then manage
construction works on the NCW project accordingly.

Construction noise and vibration levels have been reduced and impacts minimised with the
successful implementation of the actions summarised in Section 3 above.

Impacts may not always be reduced to negligible levels for all receptors during all construction
activities; however, the summarised above have ensured that any residual impacts have been
minimised as far as is practically achievable.
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Appendix A — Noise Monitoring Methodology

A summary of the noise monitoring methodology is provided below. The monitoring was
conducted with due regard to and by the CNVMP and other relevant policy, guidelines and
standards as listed in the reference section of this report; and as per the construction noise and
vibration monitoring program established for NCW.

1. Overview
11 Attended noise monitoring

For all monitoring events. A qualified and suitably experienced operator visited community areas
surrounding the NCW works and completed operator attended noise measurements. In all cases,
the closest receptors were targeted for monitoring, with actual measurement locations selected
based on the position of site works and the potentially most affected receptors.

Overall noise levels (Lmax, Lmin, Leq, L1, L10 and L90 in dBA) were measured at all locations; refer
Figures A1.0 to A17.0. Based on the measured overall values and observations made during
each operator attended noise measurement a site Leq, 15minute noise level contribution in dBA was
determined in the absence of any influential source not associated with the project.

1.2 Unattended noise monitoring

Details of the unattended noise monitoring are summarised below:

e Unattended noise monitoring was conducted continuously at the location. Refer to Figures
Al1l.0to A17.0. Overall noise levels (Lmax, Lmin, Leq, L1, L10 and L90 in dBA) were measured
in 15 minutes samples;

e The unattended noise monitoring devices do not directly measure the site contribution. To
estimate potential site noise contributions (in the absence of any influential source not
associated with the project), it has been assumed that any measured Leg, 15-minute noise level
above 35 dBA at the noise monitoring devices are associated with the site, while works are
known to be in progress. These threshold values were determined based on recent
monitoring and observations completed near the site;

¢ Where unattended noise monitors were located onsite, the estimated site noise values were
extrapolated to the closest receptor location. This extrapolation was based on the distance
from the works on site to the receptor, and takes into account the presence of noise walls (or
other mitigation measures implemented) between the receptor and the area of works;

The results of the unattended noise data analysis have been provided in Appendix D.

The highest values (and comparison to the NML identified in the CNVMP) for attended and
unattended monitoring are presented in Table 1 and Table 2 of this report.

1.3 Monitoring Locations

The figures below identify the monitoring locations referenced in this report and other items of
importance e.g. nearby roads. Each monitoring location is individually described in the
corresponding OOHW technical monitoring report.
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2. Technical Requirements

All construction noise monitoring was undertaken in accordance with the “construction noise and
vibration monitoring guideline” that is included in Appendix A of the Construction Noise and
Vibration Strategy (CNVS) and outlines the minimum requirements for contractors undertaking
monitoring on the Sydney Metro Project.

In accordance with the CNVIS, both attended and unattended measurements were the focus of all
noise monitoring based on the scope of works for P7. Attended noise monitoring results fed back
directly to the project team and actions taken without delay during the works.

In accordance with Condition of Approval (CoA) — C11 monitoring data was made available to the
construction team, and LOR and this report can be provided to the Environmental Representative
and/or Acoustics Advisor, the Department of Planning and Environment (DP&E) and the NSW
Environment Protection Authority (EPA) if needed.

2.1 Noise Monitoring Equipment

All noise measurements were conducted by suitably experienced and qualified personnel with due
regard to, and by, the relevant local and international standards for environmental monitoring.

The noise measurement instrumentation used to conduct the monitoring complied with the
requirements of AS 61672.1 and AS/IEC 60942. Each noise device had the current National
Association of Testing Authorities, Australia (NATA) calibration certificates, with certification at
intervals not exceeding two years at the time of use.

Noise instrument calibration was checked prior to monitoring and again at the conclusion with no
difference noted between the two measurements. A suitably experienced person has completed
all data handling and analysis and subsequently reviewed by a qualified and experienced
acoustician.

The equipment utilized during attended noise monitoring is provided below. The quantities of noise
logging equipment varied to suit the requirements of each possession.

¢ ARL Ngara (Type 1) Environmental Noise Loggers
o Serial 878196, last calibration 23/05/2017 (valid for two years)
o Serial 878184, last calibration 15/01/2018 (valid for two years)
o Serial 87801C, last calibration 30/11/2017 (valid for two years)

e Briel & Kjeer 2250 Investigator (Type 1) Sound Analyser (Serial No. 3009001, last calibration
21/12/2017 - valid for two years).

e NTi Audio XL2 Sound Level Meter (Serial No. A2A-06883-E0, last calibration 23/07/2018);

and

e Briel & Kjeer 4231 (Type 1) Sound Level Calibrator (Serial No. 2605910, last calibration
17/01/2018).

2.2 Other requirements

All attended measurements were conducted by appropriately trained personnel in the analysis and
assessment of construction noise and vibration. They are familiar with the requirements of the
relevant standards and procedures.
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The noise measurement procedures employed throughout the monitoring were established by the
requirements of the Australian Standard (AS) 1055:1997 Acoustics - Description and
Measurement of Environmental Noise.

Attended noise measurements were conducted by an operator using a handheld Type 1
‘integrating-averaging’ sound level meter. All analyses were completed with the sound level meter
mounted to a tripod and with a windscreen fitted, at the height of 1.2 to 1.5 metres above the
ground.

Instantaneous noise levels for all noted noise emission sources (extraneous or otherwise),
meteorological conditions (average and maximum wind speeds, temperature, precipitation and
cloud cover etc.) were recorded during all measurements. Relevant measurement parameters, i.e.
Leq, Lmin, Lmax, L1, L10 and L90 were recorded in dBA. All noise samples were recorded using the
“fast” time response of the sound level meter.

Noise monitoring was not completed within 3.5 metres of any reflective structure or wall, unless
behind a barrier. A reduction of up to 2.5 dB was not applied to the measured ambient or site noise
contribution (Leq, 15 minute in dBA) as the barrier was reducing noise emissions from the site and in
general, did not increase noise due to the reflective properties of the surface.

Noise monitoring was not completed during periods where wind speeds exceeded 5 m/s at the
microphone. Noise monitoring was conducted during rain events however the rain was very light
and had no effect on the measured data (if applicable).

The general setup of the sound level meter for attended noise measurements was as per Photo 4.1
of the Construction Noise and Vibration Monitoring Program established for NCW, as reproduced
below as Photo A2.1.
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Photo A2.1: Example Attended Noise Monitoring Setup

Attended noise measurements were undertaken at the potentially most affected receptors
identified in the LOR noise assessment (adapted for the phase of works) to confirm that the noise
levels in the adjacent community were consistent with the predictions provided by LOR. Other
potentially affected receptors were also considered as part of the monitoring regime. Monitoring
occurred once works were underway but not at the commencement of activities. The duration of
all community noise measurement samples was 15 minutes. The device’s microphone was
focused on the noise emission centre of the equipment being tested.
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Figure A1.0 — Raleigh Street - Unattended Noise Monitoring Location
— NCW P7 (November 2018 to January 2019)
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ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure A1.0 — Attended (L01-L02) and Unattended (UNMO02) Noise Monitoring Locations
— NCW Portion 1-6 —Gordon to Killara- (WE18 - Saturday, 03 November to Sunday, 04 November 2018)
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ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure A1.0 — Attended (A01-A02) and Unattended (UNMO1) Noise Monitoring Locations
— NCW Portion 7A (WE18 - Saturday, 03 November to Sunday, 04 November 2018)
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ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure A1.0 — Attended (A01-A03) and Unattended (UNMO01 and UNMO02) Noise Monitoring Locations
— NCW Portion 7A (WE20 - Saturday, 17 November to Sunday, 18 November 2018)
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Figure A1.0 - OOHW WE25 - Attended and Unattended Noise Monitoring Locations

— NCW P7 (Saturday, 22 December to Sunday, 23 December 2018)
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Figure A1.0 - OOHW WE?25 - Attended Noise Monitoring Locations - Killara

— NCW P1-6 (Saturday, 22 December to Sunday, 23 December 2018)
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Figure A1.1 - OOHW WE25 - Attended Noise Monitoring Locations - Chatswood
— NCW P1-6 (Saturday, 22 December to Sunday, 23 December 2018)
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ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure A1.1 — Portion 7 Attended and Unattended Noise Monitoring Locations
— NCW (MW26 + WE27 - Thursday, 03 January to Monday, 7 January 2018)
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Figure A1.2 — Portion 1-6 Attended Noise Monitoring Locations
— NCW (MW26 + WE27 - Thursday, 03 January to Monday, 7 January 2018)
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ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure A1.0 - OOHW MW31 - Unattended Noise Monitoring Locations
— NCW P7 (Monday, 4 February to Friday, 8 February 2019)
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Figure A1.0 - OOHW MW32 - Attended and Unattended Noise Monitoring Locations
— NCW P7 (Monday, 11 February to Friday, 15 February 2019)
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Figure A1.0 - OOHW MW33 - Attended and Unattended Noise Monitoring Locations
— NCW P7 (

Monday, 18 February to Friday, 22 February 2019)
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ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure A1.0 - OOHW WE34 - Attended and Unattended Noise (and Vibration) Monitoring Locations
— NCW P7 (Saturday, 23 February to Sunday, 24 February 2019)
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Figure A1.0 - OOHW MW33 - Attended and Unattended Noise, and Unattended Vibration Monitoring Locations

— NCW P7 (Monday, 04 March to Friday, 08 March 2019)
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Figure A1.0 - OOHW MW37 - Attended and Unattended Noise Monitoring Locations
— NCW P7 (Monday, 18 March to Friday, 22 March 2019)
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Figure A1.0 - OOHW WE38 - Attended and Unattended Noise Monitoring Locations
— NCW P7 (Saturday, 23 March to Sunday, 24 March 2019)
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Appendix B — Vibration Monitoring Methodology
1. Monitoring Overview

11 Vibration Monitoring

Attended Vibration Monitoring

For all monitoring events, a qualified and suitably experienced operator visited the NCW P7 project
site to conduct operator attended noise measurements at the monitoring locations outlines below,
refer Section 1.2 of Appendix B. The closest receptors were targeted for monitoring when outside
of the rail corridor, with actual measurement locations selected based on the position of site works
and the potentially most affected receptors. Vibration levels were measured to determine Peak
Particle Velocity (PPV, mm/s and Frequency, Hz); refer Table 3 of this report.

Unattended vibration monitoring

Unattended vibration monitoring was undertaken within the rail corridor / project site (refer
to Figures B1.0 to B5.0). The highest results of the measured vibration data at each location
are summarised in Table 4 of this report, the full vibration data set (measured PPV over
time, all relevant data captured during the monitoring period) is provided in Annex E.

1.2 Monitoring Locations

Figures B1.0 to B3.0 identify the key work areas and all monitoring locations referenced in this
report and other items of importance to this. Each monitoring location is individually described in
the corresponding OOHW technical monitoring report.

13 Vibration Monitoring Equipment

All vibration measurements were conducted by suitably experienced and qualified ERM personnel
with due regard to, and in accordance with, the relevant local and international standards for
environmental monitoring.

Vibration equipment was calibrated and checked to the manufacturer's specification, with
certification at intervals not exceeding one year at the time of use.

A qualified and experienced acoustician has completed all data handling and analysis.

The equipment utilized during attended noise monitoring is provided below. The quantities of
vibration logging equipment varied to suit the requirements of each possession.

e Saros Minimate Plus (Series Ill) Environmental Vibration Monitor
o Serial No. BE13734, last calibration 23/04/2018
o Serial No. BE14130, last calibration 04/05/2018

© Laing O’'Rourke 2019 all rights reserved



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA PTY LTD

ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure B1.0 — Unattended (UVMO01) Vibration Monitoring Location

— NCW Portion 7A (MW15 to MW18 - Thursday, 18 October to Saturday, 10 November 2018)
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ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA PTY LTD

ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure B2.0 — Unattended (UVMO01 and UVMO02) Vibration Monitoring Locations

— NCW Portion 7A (WE20 - Saturday, 17 November to Sunday, 18 November 2018)
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ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA PTY LTD

ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure B3.0 — OOHW WEZ25 — Unattended Vibration Monitoring Locations
— NCW P7 (Saturday, 22 December to Sunday, 23 December 2018)
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ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA PTY LTD

ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure B4.0 — Attended Vibration Monitoring Locations and Indicative Vibratory Rolling Work Areas
— NCW P7 (Friday, 15 February 2019)
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ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA PTY LTD

ERM: Level 15, 309 Kent Street Sydney, NSW 2000. T: (02) 8584 8888. F: (02) 8584 8800. www.erm.com

Figure B5.0 - OOHW WE38 — Unattended Vibration Monitoring Locations
— NCW P7 (Saturday, 2
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Appendix C — Completed Noise Data Set — Attended Measurements

© Laing O’'Rourke 2019 all rights reserved
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outined within OOWHA-023 (excavation, installation of OHW and hand and power tools.
measurement with only minimal input fom non-st related noises.
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outined within OOWHA023 (excavation, installation of OH and and power tool the
measurement with only minimal input fom nor-st related noises.
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16/01/2019 at 12:09 PM

01 - Project 000 and 001. Measurements undertaken outside 13 Drake Sireet, Artarmon.

rail corridor. NCW involved a

use of hand

removal installation of OHW

and power tools. Site activies dominatad the measurement with only minimal input fom non-site related noises

L02 - Project 002 and 003. Measurements undertaken to the west of 14 Raleigh Street, Ararmon. Along the laneway, generally facing west owards works within the il corridor . NCW.
talation i

involved a number o instala

of hand and power tools. minimal input fom

including use

L03 - Project 004, Measurements undertaken in font of 13 Hopetoun Ave, New of within
instalation of OHW i P

(e afic and

L01 - Project 005. Measurements undertaken outside 13 Drake Sireet, Artarmon. New of

and power

tools. Site activities dominaled the measurement with only minimal input rom non-sit related noises.

L in frontof 1 New within
installation i P Site actvities

contributed noises (6.9

L02 - Project 007 and 008, Measurements undertaken to the westof 14 Raleigh Street, Ararmon. Along the laneway. generally facing west owards works within the il corridor . NCW|

involved a number o

instalation of OHW

of hand and power tools.

minimal input fom

including use

L03 - Project 009, Measurements undertaken in font of 13 Hopetoun Ave,

New within

(e.9. rafic and nsects) dominated the measurement and the site was inaudibe.

L01 - Project 000 and 001, Measurements undertaken outside 13 Drake Sireet, Ararmon,
removal of

railcorridor. NCW involved a.

. nstalation of OHW with general including use of hand
and power tools. Site actilies dominated the measurement with only minima input fom non-ite related noises
L03 - Project 011, Measurements underlaken in font of 13 Hopetoun Ave, New withi

2 Site actvities

dominated the measurement withonly minimal input from non-site elated noises.

L02 - Project 012 and 013, Measurements undertaken to the west of 14 Raleigh Street, Ararmon. Along the laneway, generally facing wes! owards works within the ail corridor - NCW.

involved a number of installation . ncluding use
of hand and power tools: minimal input from
L03 - Project 011, Measurements underlaken in font of 13 Hopeloun Ave, Now within

2 Site activities

dominated the measurement with oy minimal input from non-site elated noises.

L04 - Project 015, outside 1 Kilara,

rail corridor, NCW involved a number of aclivties outined

wihin COWHA-075 (e.g.removl of instalation of OHW.

sources (0.9

input from site elated noises.

actiies, ncuding use of Extrancous

L05 - Project 016, Measurements undertaken outside 2 Forsyih Street, Gordon. Facing south-west towards site works within the railcorridor. NCW involved a number of actites outined

within OOWHA-075 (e.g. removal of instalation of OHW. actites, ncluding use of rancous
sources (e.g input from site elated noises.
L01 - Project 017. Measurements undertaken outside 13 Drake Street, Ararmon. entrance New!

' and power

tools. Site activites dominaled the measurement with only minimal input rom non-sit related nolses.

L02 - Project 018. Measurements undertaken o the west of 14 Raleigh Sireet, Artarmon.

NCW involved a

o
number romoval of  nstalation of OHW and
and power tools. Site actities dominated the measurement with only minimal input fom non-ste related noises

OOHW P1-6 & 7 - MW26+WE27

with general luding use of hand
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F‘N.\m‘ LaFmax | LAFmin | LAeq | LAF1.0 | LAF100 | LAF90.0

Percentage Site Contribution

05-san-19

Project 018 00:15:00

Project 020 08-Jan-19 0221 00:15:00 £ a2 61 72 5o a3 &

Project 021 06-Jan-19 0241 00:15:00 73 w0 50 6 5 & £

Project 022 06-Jan-19 21115 00:15:00 7 3 5 65 60 w0 10

Project 023 06-Jan-19 2145 00:15:00 69 3 5 55 a7 £l w0

Weather 03.07 Jan 2019: Fine weather wih ight winds; faiy overcast, Rain on Sunday
the LOR OOHY

e reproduc

with the INP. Tt

20of2

- LAcq, 15minute

s appiicab

impulsive Modifying Factor?

NCAO1

NCAO!

- LAcq, 15 minute
LAcq, 15minute

NwL
Level

Nght 35 @ 5
Nght 35 w0 55
Night E @ Bl
Nght B @ 57

16/01/2019 at 12:09 PM

Sicep Disturbance Screening

Level - LAmax

of all modiying factors

- LAcq, 15 minute.

(Comparison to Predicted

site Noise Level

- LAcq, 15minute

(Comparison to Sieep

0424696 - MW26_WE27 OOHW P1-6&7 - 030119-060119.xlsx

Measurements 1 Killra. New! of actvties
outined within removal including use of hand tools. St

L05 - Project 021. Measurements undertaken outside 2 Forsyth Street, Gordon. Facing south-west towards site works within the rail corricor. NCW involved a number of actvites outined
removal of instalation of OHW activies, incuding use of tools. Site activies
dominated the measurement with only minimal input from non-site related noises.

L01 - Project 017. Measurements undertaken outside 13 Drake Street, Artarmon. New o
instalation of OHW i and power
ool minimal input from sit related noises

NCW involved a
including use of hand

L02 - Project 018, Measurements undertaken to the west of 14 Raleigh Sireet, Artarmon.
wihin romoval
traffic and

installation of OHW with general

and power tools.

OOHW P1-6 & 7 - MW26+WE27
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i 1 il H i
[ £ i : i 2 H
iz 3 | 2 33 : ]
i an i3 E L L 523

A01 - Project 000 Cratswood,
Project 000 11Febtg 245 001500 6 w“ 52 57 5 a 8 - 20 0 o NGAOt Night 3 w0 61 50 2 ® 3 1 removal of excavatonof shotcrting, instalaton of GST and cables) along ith general consinclion
actiies, inchcing use o oy noises
14 Raleigh Srest, 4
Project 01 11Feb19 215 001500 57 ) “ 5 a5 ) £l 50 55 NCAOT Night 3 w0 E 50 8 3 13 5 instlatonof OHW actiiies, stockpiing of incucing use o
to0s, and movement o vehices and noises.
A03.-Project 02. 12 Drake Steet Ars New
rolec e . . . (e.nsttationof actiiles, sockpiing of mateia inchuc
Project 002 11Feb19 245 001500 8 u B & “* % » a & Aot Gz ® o *® o ” ’ o 5 uso of hand and power tool and movement of vehicies and
it rlated roises.
Atarmon. a Now of
Project 003 11Feb-19 0015 001500 55 a7 ) a £ a7 50 - 40 NCAot Night 3 40 56 50 0 5 21 10 Instalation of OHW aivites, stockpiing of including use. po
o0, and movement o vehices and
throughout the measurement
Project 004 12Feb19 o045 001500 55 ) a w“ a2 3 & . E E r NeAot Night 3 ) £ 50 4 2 7
Project 005 T2Fens o101 001500 K E a5 “ s o %0 - - - - @ Noao! Nt B K 5 50 4 2 a7 s
Aot Ghatswood, NCW imohved a
numer o removal excavationof Shotcreting. rsalation of GST and cables) along wih general
Project 006 12Fe19 23 00:15:00 n 2 a 5% 50 w“ 80 - s0 | so o NGAOt Night 3 w0 50 50 2 ® 1 g e o ront s s o ot o
Project 007 13Feb-19 0100 001500 o “ 5 £ 52 a7 2 . E E s NCAOT Nont 3 ) £ 50 8 3 6 4
Project 008 Taens or1s 001500 K w 50 5 50 K ES - - s - & NeAo! Nt B o 5 50 i o 0 0
Project 009 13Fe19 ot4s 00:15:00 6 s a 52 50 a8 10 » - 3 NGAOt Night 3 w0 % 50 4 E 7 R
AO4 -Projec 009 -010. Ghatswoo,
rail comior. N
inchuing use of hand and pover
Project 010 13Feb19 0201 01500 K a 51 55 51 ) ) a E E E 51 NCAO! Night 3 w0 5% 50 2 7 s 1
A02-Project 011 14 Ralegh Street, A w of
Project 011 13Febr19 = 001500 58 9 s 5 o @ El - a5 NoAo! Nt B W 5 50 4 E a7 5 instaaton . stocgiing of incucing use of hand and pover
005, and and oises.
A0 -Project 012 atswood NCW involved a numbe
Project 012 13Fel19 23 00:15:00 6 w“ 50 52 st a8 20 - 52 NGAOt Night 3 w0 % 50 s 3 3 2 removal of xcavationof shotcrting, instalaton of GST and cable)along with general constnclion
actvites,incuing use of hand and power
204 -Project 013, Chatswood,
Project 013 13Feb19 0000 001500 n a 6 n &7 52 B - s0 . NCAO! Night 3 ) s 50 ) £ 23 comdor NOW of o
e of hand and power toos and and
201 -Project 014 Ghetswoo, NCW irvolved a
Project 014 TaFens 0030 001500 7 @ 2 50 5 a7 3 - | s 3 NCAOT Night 3 o 5 50 21 © 3 15 removal . shotreting, ntalation of GST and cables) dong with general consution
aciviies, nclucing use o
A2 Project 011, v NCW invoh er of
Project 015 14Ferto otor 00:15:00 6 a7 at ® a2 B 80 - s NGAOt Night 3 w0 % 50 5 o B 5 instalatonof actits, stockpiing of materias, excavaton vorks) along with genera constucton actiies,incuing use of
herd and poner

10f2 21/02/2019 at 3:37 PM OOHW P7 - MW32
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LAeq, 15minute

3

omparison to Predicted

ite Noise Lovel

evel - Lacq, 15minute
“LAcq, 15minute

weasured Site Noise

>rodicted Sito Noise
omparison to NMIL
LAeq, 15 minute
omparison to Sleep.

Project 016 1aFeb19 o200 001500 7 0 o 3 7 B ) 3 - so 7 NeAot Nt s w© n 0 © 5 2 2
04 Prjoct 015016 y Chatswood,
Proect017 Teseb0 a2 001500 s 5 “ 3 71 51 P 2 s0 72 NGOt Nt B © 7 El 5 an 2 P [ comdor NOW oo
Project 018 Taseb9 w2 001500 sa B g o ® 52 ) |- o NeA! Nt B © n E B F ' »
201 -Project 015, Cratswood Now
Projct019 165ab19 oas a01500 72 a @ 5 a7 s P E ) NeAot No 5 w© 5 F 5 o 10 0 "emoval of ercavatonaf Shtcrting,irstataon of GST an cavkos) ong wih goera consineton
actvies, ncking o oises
Proect 020 e 24 001500 n @ o o & R N n NoAOT Nt s © n 0 ) B 3
04 Project 020021 Cratswood
g s of har n o
Projct 021 Teseb0 201 001500 n ® o 55 o “ | w |- 73 NeAOY Nt B © n E » u »
Aot -p Gratswood. Now of
erojoct022 - 0 w500 @ . o o 5 “ o | s “ . oo " © w o 1 “ . remova cavatonof Shotreing, rettaion of GST and caie) aong wihgeneal corstncion
acviies, chding e of hand and power oo
measuremont
Atarmon o Now of
Profct 023 e 00 001500 s % @ w© 2 El » N @ NoAOT Nt B © By 0 4 s 2 o etataion ot Sodkpiingof o incucing use of rand ad pover
{008, and movement of venices and et s
AG3 - Prjoct 024 Moasuremont udertakan outsid 12 Drako Sirse, Ararmon, N of
Proect 024 Teseb0 w30 001500 ” s st o “® % o |- ” NeAo! Nt B © B E3 " 5 27 actiitos outied witin OOWHAL0Z5 (.5 rstataton f cablesand ather OWH scivies, sockiin of mter, >
e o
Projct 025 1550019 ori0 a01500 o 52 % B s s 0 & S s s0 | w NoAot Nt s w© n 0 5 = E 14
A0 -Profect 025026 Cratsuoos,
‘il comdor. NOW of
inoeing e of 0 "o ral comdor
Proect 026 155e9 ot 001500 71 s o o w & | 10 ) < s - 0 NGOt Nt 3 © 7 El 5 ) »
201 Projct02 . Cratswood,facng N
Project 027 155e19 ors 001500 B @ w 2 5 “ ) < so 52 NeAOY Nt B © 2 E w 2 o 2 rerovl o excavatonof . Shocreting. refaiation o GST ar cable) 30ng wihgeneral cortncion
Stvites nckeing se on oisen
A0S Project 025, 4 Hawkins Stree, A ow g
Project 028 1550019 a2 a01500 B % E B a7 E ) - B NeAot N 5 w© o E s 0 0 1 g o of had and power 100
Proect 020 155e9 o2 001500 o st s By 5 s | 0 -] - & NoAO1 Not 3 © By 0 ) s 4 s
04 Project 029-0%0. Cratswood
including use of hand and p §
Proect 020 155e19 00 001500 7 54 B E B s E 5 NeA! Nt B © B 0 7 15 o o
201 -Project 015, Craswood Now
Projct 031 1550019 0 01500 B M “ w w0 w0 ) 5 - “ NeAot Non 5 w© 5 E o 5 % 5 el of ercavatonaf Shtcrtin,irstataon of GST an cavkos) ong wih goera consineton
actvies, ncheing se o hand an pover oices

[Weathor 1115 Feb 2019: Fire s light winds; overt Temperaiure ranged b - the monioring perods.
N cted noise evels were reproduced from the LOR Fom for ths
t

ote: all

Low frequency, fonalty and impusive no ere condlcted i accordance with the INP. The measured Leq data was appled inallcases. Modiying factor (penalty) values were applied as appicable {0 he low requency, tora or impulsive componens detectabie o aftibutabl to the ise contibuon reported here i incusive of all modiying factors (I applcath

20f2 21/02/2019 at 3:37 PM OOHW P7 - MW32
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fé sf 3 & i o
Y iy z |z ot H
[ il i i

Project 001 18-Febr1o 200 001500 & a8 s 6 5 50 8 - & NCAOt Night 3 w0 s 50 19 1 E 13
AO1 -Project 001 - 00 Chatswoo,
rai coridor. NCW ivolved a prepa
incling he use of hand and pover toals, 2
Project 002 18Feb-19 220 001500 g 5 3 o 6t 5 100 & NCAOT Night 3 ) s 50 % ® 15 ®
A03.-Project 02. 12 Drake Steet Ars New
rolec e . . g (e.nsttationof acties, stockpiing of materias, cud
Project 003 18-Feb-19 20 001500 L * “o Bl st “ “ & Aot (zn s o *® o o ° " ™0 s of hand and power ools and movement of vericis and
corirbuion from sit-elated noises.
Project 004 18-Febr1o 2035 00:15:00 ot s s & 5 6 o s - 61 NGAOt Night 3 w0 s 50 2 " B "
Project 005 19Feb-19 o010 001500 1 a 5 & 55 a0 50 50 . E E & NeAot Night 3 ) s 50 15 0 2 ©
Project 006 1o Fens 2145 001500 o1 5 5 o 5 58 % - - - o Noao! Evening @ a6 n 5 I w2 B 1
Project 007 19Fe19 23 00:15:00 n s s 60 5 57 100 - s 6 NGAOt Night 3 w0 s 50 2 2 10 "
Project 008 19Feb-19 2% 001500 o s s 6 6 s 100 . E E o NCAOt Night 3 ) s 50 2 1o aa "
Project 009 1o Fens 2349 001500 o1 5 o i s 5 100 - - - 7 Noao! Nt B K 3 50 3 E 3 )
Project 010 20Feb19 ot4 00:15:00 & 57 o 67 & 58 100 - s 8 NGAOt Night 3 w0 3 50 3 2% 7 Y
Project 011 20Fep-19 0317 001500 K 5% 50 & 6t 5 100 - s0 | - e NCAOt Night 3 ) s 50 » % s ®
A01 - Project 004- 018 Chetswood,
vailcoridor. NCW involved  rumber . rep
inciucing use of 7o oise:
100%of Poise sources.
Project 012 20019 25 00:15:00 il 5% 60 6 & 58 100 - s o NoAo! Night 3 w0 . 50 ) 2 3 "
Project 013 20519 2810 00:15:00 7 s 60 67 & 58 100 0 - - . 6 NGAOt Night 3 w0 3 50 2 2 B 10
Project 014 20Fep-19 2% 001500 & 5 & 4 7 & 100 ) E E E o NCAO! Night 3 ) s 50 ) £ 3
Project 015 21Fen19 0040 00:15:00 8 5 3 s 6 5 100 - - 7 NCAOT Night 3 w0 s 50 ) 2 3 2
Project 016 21Feb19 0100 001500 7 s 6 i3 7 50 100 - . 3 NCAOt Night 3 w0 s 50 3 2 K 2
Project 017 21Fep19 o130 001500 n 5 6 n &7 &0 100 . . E o NCAO! Night 3 ) s 50 2 A Y
Profect 018 21Fen1o = 001500 1 5 3 1 o 5 100 - - 7 NCAOT Night 3 o . 50 Bl 2 7 2
Project 019 2119 0300 00:10:00 7% 57 o s & 58 100 - - . " NGAOt Night 3 w0 s 50 2 ) 9 2
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403 -Project 020. Chatswoos New
Project 020 21Feb19 22 001500 7 “ s & 5 a8 % 0 - s & NCAo Night 3 W 50 50 2 2 1 10 removal of excavaton of shotcreting,instatation of GST and cables, concrots culting) g with genoral
incluing use of P &
Project 021 219 2544 001500 £ o 4 3 £ & 100 i o NCAO1 Night 3s ) i 50 2 Ed 4 Ed
404 - Projoct 021 -0 Chatsuood,
ail ortdor. NCW of 2 prep
inclcing use: nd power
Projet 022 23Feb10 o015 001500 3 o 4 81 1 il 100 i - - 81 NCAO1 Night 3 W i 50 2 Ed 4 3t

Projoct 023 23Fob19 0040 001500 70 “ 5 60 57 w“ 100 - 0 5 NCAot Night 3 W S0 50 E 1 El 8
A03 - Project 023 - 024 Chatswoo, New!
o romoval excavaton of shotcreting,instalation of GST and cables, concrete culting) 3org vith general
‘consirucion activtes, inclucing use of hand and power 00k -
g rom non-site related noses.
Project 024 2319 o130 001500 & E 5 Ed 5 4 100 - - - 55 NeAo1 Night 3s r £ 50 15 10 5

Project 025 23Feb10 o150 001500 3 6 n 81 13 65 100 - - o NCAo Night 3 W i 50 3 w 1 %

Noise
“LAeq, 15minute

3

impuisive Modilying Factor?
omparison to Predicted

ite Noise Lovel

evel - Lacq, 15minute
“LAcq, 15minute

weasured Site Noise
LAeg, 15 minute
omparison to NMIL
LAeq, 15 minute

rodicted si

Project 026 23Feb19 215 00:1500 s & 7 B & & 100 7 - & N0t Night 3 W n 50 @ % 3 E
704 - Project 025 - 026 Chatswoos,
ail cordor. NOW prep:
construcion acivites, incuding use of hand and power
Project 027 2319 0245 001500 El 61 s ® m 1 100 7 - - - L NeAo1 Night 3 ) i 50 ] B o 27
Project 028 23Feb10 0314 001500 i 5 3 i ™ 6 100 - - - 6 NCAo Night 3 W i 50 B 2 - 19

Genaraly overcas ",  rainfa tvoughout the moritoring period. To . o
Js were reproduced from the LOR Form for hs rack possessi

frequency, tonalty and impusive noise e d in accordance i the INP. The measired Leq data was appied inal cases. Modifying factor (penalty) vakes were app ie low requency, toral or impulsive components detectable or altibutable 1 the sitos noise emission. The ste rise cont incusive of all moditying faciors (f applcable
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LAeq, 15minute
omparison to Predicted

ite Noise Lovel

“LAeq, 15minute
omparison to Sleep.

omparison to NMIL
LAeq, 15 minute

>ercontage Site Contribution
Weasured Site Noise

-evel - LAcq, 15minute
ovl - Lamax

>rodicted sito Noise
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[Weather 1115 Feb 2019: Fire s lght winds; over R —— oring periods.
!

Note: all precicied roise evels were. Form for ths rack posse:
Note: Low frequency, tonalty and imby t din accordar ne a Moditying factr (penaly) val s appica tabio or aftributable {0 the i s of al moditying fa
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LF Modifying Factor?
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LAcq, 15minute
Sicep Disturbance Screening

Lovel - LAmax
(Comparison to Predicted

- LAcq, 15 minute.
Comparison to NMIL
- LAcq, 15 minute.
site Noise Level

- LAcg, 15minute
Comparison to Sieep

NwL
Level
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Note: all precicted noise levels
Note: Low
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and mpulsive noise tests were conducted in accordance wth the INP.
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Measured Noise Levels
NCW WE18 - UNMO1 - Saturday 3 November 2018
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Measured Noise Levels
NCW WE18 - UNMO1 - Sunday 4 November 2018
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Measured Noise Levels
NCW P1-6 WE18 - UNMO2 - Saturday 03 November 2018
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Measured Noise Levels
NCW P1-6 WE18 - UNMO2 - Sunday 4 November 2018
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Measured Noise Levels
NCW WE20 - UNMO1 - Saturday 17 November 2018

Estimated Site Noise
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Measured Noise Levels
NCW WE20 - UNMO1 - Sunday 18 November 2018
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Measured Noise Levels
NCW WE20 - UNMO2 - Saturday 17 November 2018
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Measured Noise Levels
NCW WE20 - UNMO2 - Sunday 18 November 2018
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Day 1

Environmental Resources Management Australia Pty Ltd

Measured Noise Levels
NCW WE25 - UNMO1 - Saturday 22 December 2018
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Day 2

Environmental Resources Management Australia Pty Ltd

Measured Noise Levels
NCW WE25 - UNMO1 - Sunday 23 December 2018
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Day 1

Environmental Resources Management Australia Pty Ltd

Measured Noise Levels
NCW WE25 - UNMO2 - Saturday 22 December 2018
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Day 2

Environmental Resources Management Australia Pty Ltd

Measured Noise Levels
NCW WE25 - UNMO2 - Sunday 23 December 2018
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Environmental Resources Management Australia Pty Ltd

Measured Noise Levels
NCW WE25 - UNMO3 - Saturday 22 December 2018
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Day 2

Environmental Resources Management Australia Pty Ltd

Measured Noise Levels
NCW WE25 - UNMO3 - Sunday 23 December 2018
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Measured Noise Levels
NCW - Drake Street (UNMO1) - Thursday 3 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO1) - Friday 4 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO1) - Saturday 5 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO1) - Sunday 6 January 2019

—— Estimated Site Contribution L90 — — = Lmin Leq

L1

------- Lmax

Excluded (Manual)

Excluded (Wind/Rain)

I
I
o
i
i

l l il il Il Il Il
LIS B B B I B B I B B B B B B B I N B B B N B B B N B B B I B B B B B B B B B B B N B B B N B B B N B B N B B B N B B N B

o
o
i

o
(o)}

o
0

o
~

(v)ap ‘|ana1 asioN

o
O

o
N

o
I

30

04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
Time (24 Hours)

02:00

00:00

16/01/2019 at 12:44 PM

4 of 5

MW26 + WE27_UNMO1.xls

g Charts

0424696 _Noise Monitorin



Measured Noise Levels
NCW - Drake Street (UNMO1) - Monday 7 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO2) - Thursday 3 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO2) - Friday 4 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO2) - Saturday 5 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO2) - Sunday 6 January 2019
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Measured Noise Levels
NCW - Drake Street (UNMO2) - Monday 7 January 2019
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Measured Noise Levels
NCW - P7 - Wednesday 6 February 2019
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