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Subject: Sydney Metro West WTP
Clyde Junction Cavern Rectification Works DNVIS

1 Introduction

SLR Consulting has been engaged by Gamuda & Laing O’Rourke Consortium (GLC) to provide noise and vibration
advice in relation to the Sydney Metro West, Western Tunnelling Package. This activity specific Detailed Noise
and Vibration Impact Statement (DNVIS) has been prepared to assess potential noise & vibration impacts
associated with the Clyde Junction Cavern Rectification Works which involves tunnel slab excavation, injection,
surface-level concrete pour works during standard and out-of-hours work periods proposed Monday to
Saturday, 24-hours a day from 31 August to 31 October 2026, including contingency. Work activities
proposed underground within the tunnel alignment are considered ‘tunnelling activities’ and anticipate to be
completed in accordance with GLC’s Environmental Protection License (EPL 21676), Condition L5.6, 24-hour
works.

2 Overview of Proposed Work

Table 1 presents an overview of key information relevant to this NVIA. Table 2 presents the Construction
Scenarios and Equipment. Figure 1 shows the location of works. The construction equipment and locations
included in the assessment are based on information contained in the scope of works supplied on Thursday
13 August 2026 from the project team Figure 2 displays the proposed construction program. Further detail of
existing conditions, management levels and assessment methodology are outlined in the overarching (project-
wide) Detailed Noise and Vibration Impact Statement (DNVIS).

The defect repair program consists of several construction phases displayed in Figure 2, some phases may be
undertaken concurrently from within the junction cavern (W.001) or proposed concrete surface works (W.002),
therefore equipment associated with those activities have been included under a cumulative assessment as
outlined in Table 2 for a worst-case scenario;

Mobilisation — The localized movement of plant and equipment into the junction cavern, all equipment is
delivered into he tunnel during standard construction hours via Parramatta, Clyde Dive Portal or Rosehill access
shaft (W.001)

Pre-injection Works — Inclusive of saw cutting tunnel slab and inverts, and vibration intensive breakout of
concrete hardstand with an excavator and hydraulic hammer, muck out and stockpiling of concrete and trenching
preparation for injection works (W.001)

Injection Phase 1 & 2 — Set up of pumping equipment for injection into trenches or other injections points (W.001)

Post Injection Works — Following completion of direct injection, concrete delivery and backfill of all trenched
areas. (W.001 & W.002)

Demobilisation — Clean-up of tunnel work area and demobilisation of all plant and equipment (W.001)
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Tablel Details of proposed work

Item Description

NVIA Reference M34

Works Type Clyde Junction Cavern Rectification Works

Location Clyde Junction Cavern (In Tunnel) and Clyde Dive Site

Assessment Periods Approved Project Hours (AH) OOHWI1 (Evening) OOHW?2 (Night)

(refer CNVMP) Monday - Friday (7am —6pm) Monday - Friday (6pm — 10pm) Monday - Friday (10pm —7am)
Saturday (8am — 6pm) Saturday (6pm — 10pm) Saturday (10pm — 8am)
Sunday / Public Holidays (Nil) Sun. / P. Holidays (8am -6pm) Sun. / P. Holidays (6pm -7am)

Assessment Duration 15 minutes

Ambient Acoustic General residential area with proximity to highways/freeways. Road traffic noise is a dominant

Environment at Nearest | background noise source in the area.

Receiver

Noise Modelling ISO 9613:2 algorithm in SoundPLAN v8.2

Table2  Construction Scenarios and Equipment
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Sound Power Level (Lw), dBA 109 103 108 89 118 94 103 109 118 95
Estimated utilisation in assessment duration (%)* 100 100 100 30 30 50 25 100 30 75
ID Construction Scenario | Assessment Period
W.001 Junction Cavern Approved Hours /
Rectification? OOHW!1 (Evening) / 125 24 24 24 245 44 24 44 24 14
(In Tunnel) OOHW?2 (Night)
W.002 Junction Cavern
Concrete Pours Approved Hours 113 2 1 1
(Surface Works)

Note 1:  Individual Sound power level (Lw) data is taken from the DEFRA Noise Database, AS2436, TINSW Construction Noise and Vibration
Strategy and Sydney Metro Construction Noise and Vibration Standard.

Note2:  Equipment classed as ‘annoying’ in the ICNG and requires a 5 dB correction. An addition of 5 dB for ‘annoying’ activities has been applied
in this DNVIS.

Note 3:  Estimated utilisation in assessment duration represents the percentage of time the equipment is assumed to operate over the 15-minute
assessment duration.

Note4:  Equipment operated underground (in tunnel), therefore only assessed for ground-borne noise (GBN) and vibration.
Note 5:  Equipment associated with ground-borne noise (GBN) and vibration
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Figure 1 Location of Works
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Figure 2 Defect Works Construction Program
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3 Assessment Criteria
3.1 Airborne Noise Management Levels

The airborne noise management levels (NMLs) for residential (Table 3) and other sensitive receivers (Table 4)
have been adopted from the Construction Noise and Vibration Management Plan (CNVMP). Project-specific
NMLs for residential receivers were determined for each Noise Catchment Area (NCA). During out-of-hours
work (OOHW) the residential NML is determined as 5 dB above the Rating Background Noise level (RBL) (ie RBL
+ 5dB).

NMLs for other sensitive receivers have been adopted from the Interim Construction Noise Guideline (ICNG),
Sydney Metro - Construction Noise and Vibration Standard (CNVS), AS2107:2016 Acoustics — Recommended
design sound levels and reverberation times for building interiors, and previous assessments undertaken for the
Sydney Metro West Project (eg EIS and modification reports).

Table3  Project Residential NMLs

Receiver Type Representative Noise Management Level (LAeq(15minute) — dBA) Sleep Disturbance
Logger Location Screening Level
Approved_ Out of Hours (52 dBA or RBL +15 dB
Construction (RBL+5dB) whichever is higher)
Hours (LAmax dBA)
(RBL+10dB)
Night

NCA04 Residential B.04 61 56 53 46 56

NCAO05 Residential B.05 60 55 54 50 60

NCAO6 Residential B.06 62 57 56 49 59

NCAO07 Residential B.07 56 51 49 46 56

Note 1:  Daytime out of hours is 7 am to 8 am on Saturday, and 8 am to 6 pm on Sunday and public holidays
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Table4 NMLs for ‘Other Sensitive’ Receivers

Land Use

Assessment
Period

Noise Management Level
LAeq(15minute) (dBA)

Internal

External

ICNG ‘Other Sensitive’ Receivers
Classrooms at schools and other educational institutions When in use 45 551
Hospital wards and operating theatres When in use 45 652
Places of worship When in use 45 551
Active recreation areas When in use - 65
(characterised by sporting activities and activities which generate noise)
Passive recreation areas When in use - 60
(characterised by contemplative activities that generate little noise)
Commercial When in use - 70
Industrial When in use - 75
Non-ICNG ‘Other Sensitive’ Receivers
Hotel? Day / Evening 50 702
Night-time 40 602
Café / Bar / Restaurant3 When in use 50 702
Child Care Centres — Sleeping areas* When in use 40 50!
Public Building When in use 50 60!
Recording Studio When in use 25 452
Theatre/Auditorium When in use 30 502
Rosehill Gardens Racecourse Stables® When in use - 60
Note 1:  Itis assumed that these receivers have windows partially open for ventilation which results in internal noise levels being around 10 dB
lower than the external noise level.
Note 2:  Itis assumed that these receivers have fixed windows which conservatively results in internal noise levels being around 20 dB lower than

the external noise level.
Note 3:  Adopted from AS2107.

Note4:  Adopted from Association of Australian Acoustical Consultants Guideline for Child Care Centre Acoustic Assessment.

Note5:  Adopted from the ICNG — passive recreation.

3.2 Ground-borne Noise

Construction work can cause ground-borne (structure-borne or regenerated) noise impacts in nearby buildings
when vibration intensive equipment is in use, such as during tunnelling or excavation work using tunnel boring
machines, roadheaders or rockbreakers. Vibration can be transmitted through the ground and into nearby
buildings, which can then create audible noise impacts inside the building.

Ground-borne noise NMLs are applicable where ground-borne noise levels are likely to be higher than airborne
noise levels, which can occur where work is underground or where surface work is shielded by noise barriers or
other structures.

Page 5 SLRa



Sydney Metro West WTP SLR Ref: 610.30644-M34-v0.1-20260820.docx
Clyde Junction Cavern Rectification Works Date: 20 August 2026

DNVIS

The internal ground-borne noise criteria for residential and commercial receivers are shown in Table 5.

Table5 Ground-borne Noise Criteria

Residential 45 40 35
Commercial 50 n/a n/a
Note1:  Daytime ground-borne noise NMLs taken from preceding Sydney Metro planning applications for consistency. Daytime ground-borne

Note 2:

noise NMLs are not specified in the ICNG or Sydney Metro CNVS.
Specified in the Sydney Metro CNVS and ICNG.

3.3 Vibration Guidelines

The effects of vibration from construction work can be divided into three categories:

Those in which the occupants of buildings are disturbed (human comfort). People can sometimes
perceive vibration impacts when vibration generating construction work is located close to occupied
buildings. Vibration from construction work tends to be intermittent in nature and the AVTG (DEC,
2006) provides criteria for intermittent vibration based on the Vibration Dose Value (VDV), as shown in
Table 6.

Those where the integrity of the building may be compromised (structural/cosmetic damage). If
vibration from construction work is sufficiently high, it can cause cosmetic damage to elements of
affected buildings. Industry standard cosmetic damage vibration limits are specified in British Standard
BS 7385 and German Standard DIN 4150. The limits are shown in Table 7 and Table 8.

Those where building contents may be affected (building contents). People perceive vibration at levels
well below those likely to cause damage to building contents. For most receivers, the human comfort
vibration criteria are the most stringent and it is generally not necessary to set separate criteria for
vibration effects on typical building contents. Exceptions can occur when vibration sensitive
equipment, such as electron microscopes or medical imaging equipment, are in buildings near to
construction work. No receivers containing vibration-sensitive equipment have been identified within
the Clyde Junction Cavern study area, therefore a separate assessment of sensitive equipment has not
been undertaken.
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Table6 Human Comfort Vibration — Vibration Dose Values for Intermittent Vibration

Building Type Assessment Period Vibration Dose Value! (m/s%75)
Preferred Maximum
Critical Working Areas (eg operating theatres or laboratories) Day or night-time 0.10 0.20
Residential Daytime 0.20 0.40
Night-time 0.13 0.26
Offices, schools, educational institutions and places of worship Day or night-time 0.40 0.80
Workshops Day or night-time 0.80 1.60

Note1l: The VDV accumulates vibration energy over the daytime and night-time assessment periods and is dependent on the level of vibration as
well as the duration.

Table7 Cosmetic Damage — BS 7385 Transient Vibration Values for Minimal Risk of Damage

Type of Building Peak Component Particle Velocity in Frequency Range
of Predominant Pulse
4 Hz to 15 Hz 15 Hz and Above
1 Reinforced or framed structures. Industrial and heavy 50 mm/s at 4 Hz and above
commercial buildings
2 Unreinforced or light framed structures. Residential or light 15 mm/s at 4 Hz 20 mm/s at 15 Hz
commercial type buildings increasing to 20 mm/s at increasing to 50 mm/s at
15 Hz 40 Hz and above

Note1:  Where the dynamic loading caused by continuous vibration may give rise to dynamic magnification due to resonance, especially at the
lower frequencies where lower guide values apply, then the guide values may need to be reduced by up to 50%.

Table8 Cosmetic Damage — DIN 4150 Guideline Values for Short-term Vibration on Structures

Type of Structure Guideline Values Vibration Velocity (mm/s)
Foundation, All Directions at a Topmost Floor Slabs,
Frequency of Floor, Vertical
Horizontal
10 to 50 to 100 Hz All All
frequencies frequencies
1 Buildings used for commercial purposes, 20 20to 40 40 to 50 40 20
industrial buildings and buildings of similar
design
2 Residential buildings and buildings of similar 5 5to 15 15t0 20 15 20

design and/or occupancy

3 Structures that, because of their particular 3 3to8 8to 10 8 201
sensitivity to vibration, cannot be classified as
Group 1 or 2 and are of great intrinsic value (eg
heritage listed buildings)

Note 1: It may be necessary to lower the relevant guideline value markedly to prevent minor damage.
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4 Assessment Findings
4.1 Airborne Noise Impact Assessment

Noise modelling was conducted in accordance with the method outlined in the overarching DNVIS. A summary
of the number of buildings where NML exceedances were predicted for the various work scenarios is shown in
Table 10. Maps of the proposed work area with the worst-case noise exceedances are presented in Appendix A.

The assessment shows the predicted impacts based on the exceedance of the management levels, as per the
categories in Table 9.

Table9 Exceedance Bands and Impact Colouring

Exceedance of Management Level ‘ Impact Colouring

No exceedance
1to10dB

11 dBto 20 dB
21dBto30dB

The assessment is generally considered conservative as the calculations assume several items of construction
equipment are in use at the same time within individual scenarios.

The assessment uses ‘realistic worst-case’ scenarios to determine the impacts from the noisiest 15-minute
period that is likely to occur for each work scenario. The exceedances shown in Table 10 are therefore
representative of a ‘realistic worst-case’ 15-minute period and are unlikely to occur for extended periods of time
throughout the construction period at any given receiver. Recommendations are provided in Section 5.

Table 10 Construction Noise Assessment

Number of Receivers

With NML Exceedance
Work Scenario* Receiver Category NCA
Exceedance Category
Approved Hours
1-10dB 3
11-20dB -
3
21-30dB -
Residential NCAO05
>30dB -
W.002 Junction
Cavern Concrete ) HNA )
Pours Surface SD -
Works i 1-10dB i
- 11-20dB -
Other Sensitive All NCA
- 21-30dB -
- >30dB -

Note1l:  Work scenario W.001 located underground (in tunnel), therefore only assessed for ground-borne noise (GBN) and vibration. Airborne
noise impacts are not anticipated.
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The assessment of the predicted worst-case airborne noise levels shows that:

e Noise impacts from W.002 remain between ‘1-10 dB’ above NMLs throughout the concrete pouring works.
The highest impacts are expected at the three closest receivers in NCAO5 where noisy works are required
during daytime approved hours.

Recommended noise mitigation and management measures are discussed in Section 5.
4.2 Ground-borne Noise Impact Assessment

Ground-borne noise modelling was conducted in accordance with the method outlined in the overarching
DNVIS. Based on the equipment identified in Table 2, the primary source of ground-borne noise is the excavator
fitted with a hydraulic hammer (ie rockbreaker) associated with work scenario W.001. The modelling indicates
that rockbreaker activities are expected to generate ground-borne noise levels at surrounding receiver locations.
A summary of the predicted ground-borne noise level exceedances from rockbreaker activities is shown in Table
11. The results are also presented in Appendix B which shows the highest predicted NML exceedance for each
receiver building.

Table 11 Overview of Ground-borne NML Exceedances — All Receiver Types

Precinct NCA Number of Receivers

Total Rockbreaker (In Tunnel)

NML Exceedance?

Standard Daytime Evening Night-time

Clyde / Rosehill | NCA04 | 90 18 - - 29 - - 25 18

Note 1: Based on worst-case predicted noise levels in each NCA.

The rockbreaker ground-borne noise assessment shows that:

e The worst-case ground-borne noise impacts from the rockbreaker during the daytime and evening are
predicted to result in exceedances of ‘1-10 dB’ above the NML at the closest receivers above the Clyde
Junction Cavern.

e During the night-time, the worst-case impacts are more wide-spread due to a lower and more stringent
NML. The worst-case impacts are predicted to be ‘11-20 dB’ above the NML at the closest receivers above
the Clyde Junction Cavern.

e Predicted impacts are limited to residential properties within NCAOA4.

The ground-borne noise predictions are based on the nearest sensitive receivers and most exposed floor (ie
ground floor for commercial and assumed lowest habitable floor for residential). The ground-borne noise
impacts would reduce for sensitive receivers which are further away from the alignment or for receivers higher
up in buildings.

Page 9 SLRa



Sydney Metro West WTP SLR Ref: 610.30644-M34-v0.1-20260820.docx
Clyde Junction Cavern Rectification Works Date: 20 August 2026
DNVIS

Ground-borne noise NML exceedances are likely at residential receivers with a slant distance of less than 31 m
(Daytime), 41 m (Evening) and 54 m (Night) from the rockbreaker activity.

4.3 Vibration Impact Assessment

Ground-borne vibration modelling was conducted in accordance with the method outlined in the overarching
DNVIS. The ground-borne vibration assessment is based on the worst-case predicted ground-borne vibration
level for sensitive receivers above the proposed Clyde Junction Cavern rectification works. Based on the
equipment identified in Table 2, the excavator with hydraulic hammer (ie rockbreaker) is the primary source of
vibration.

A summary of the predicted ground-borne vibration level exceedances from rockbreaker activities is shown in
Table 12. The results are also presented in Appendix C, which shows receiver buildings where vibration
exceedances are predicted.

Table 12 Overview of Vibration Criteria Exceedances — All Receiver Types

Precinct Number of Receivers ‘

Total Rockbreaker (In Tunnel) ‘

With Criteria Exceedance?

Cosmetic Damage Human Comfort

Day/Night ‘ Night ‘

Clyde / Rosehill | NCAO4 9 - - 9

Note 1: Based on worst-case predicted noise levels in each NCA.

The rockbreaker vibration assessment shows the following:
e Noreceivers are predicted to exceed the cosmetic damage criteria during tunnelling work.

e Potential exceedances of the human comfort criteria are likely in the Clyde/Rosehill study area for the night-
time period, meaning perceptible levels of vibration may occur when rockbreaker activities occur in the
tunnel below these areas.

Exceedances of the night-time human comfort criteria are likely at residential receivers with a slant distance of
less than 28 metres from rockbreaker activity.
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5 Conclusion and Recommendations

Noise and vibration impacts from the project have been predicted at the surrounding receivers. Airborne noise
levels are expected to exceed the noise management levels (NMLs) at the closest residential receivers in NCAO5
during the daytime period for scenario W.002.

Ground-borne noise generated by underground rockbreaker activities is predicted to exceed the relevant NMLs
at several residential receivers in NCAO4, particularly during the night-time period when the applicable criteria
are more stringent. Human comfort vibration criteria exceedances may also occur at nearby residential
receivers when rockbreaker activities (W.001) are undertaken in the Clyde Junction Cavern directly below those
receivers.

Proposed works are to be completed in accordance with project Environmental Protection License (EPL 21676)
conditions, namely, Condition L5.6 24-Hour Works; The following works are permitted to be undertaken 24 hours
a day, 7 days per week:

a)Tunnelling activities (excluding cut and cover tunnelling and surface works unless covered by another condition);
and

¢) Haulage of spoil, and delivery of material that is required to be delivered outside of standard construction hours
to directly support tunnelling activities, except between the hours of 10:00pm and 07:00am to and from the
Westmead construction site.

Several mitigation and management measures have been identified for the predicted airborne noise, ground-
borne noise and vibration impacts. Where feasible and reasonable, these measures should be applied to the
project to control and minimise impacts during construction as far as practicable.

Specific mitigation measures will be implemented and developed in consultation with the community at affected
locations, consistent with the Project SSI 10038 MOD 6 — Consolidated Approval including Condition D38, D39,
D43, D50 & D51 such as respite offers (RO) and alternative accommodation (AA).

Receivers identified as potentially impacted by airborne noise, ground-borne noise and vibration should be
proactively managed through the application of the identified Additional Mitigation Measures (AMMSs) in the
overarching DNVIS and CNVMP.

Through interface, GLC and the subsequent Linewide Contractor communication teams have coordinated for
local area monthly notification and the weekly e-blast, including consultation with Australian Turf Club (ATC). A
specific notification 50m around the alignment will be issued in coordination with Sydney Metro community
team. If any high impact works (hammering) are proposed to be completed after 10pm (OOHW?2 period), GLC
will distribute additional mitigation measures 7 days prior to works commencing. Residential receivers
predicted to trigger additional mitigation measures with a specific notice for respite offers (RO) and alternative
accommodation (AA) will be provided with a letter to outline the claim process.

Furthermore, GLC will consider the following recommendations (where feasible and reasonable) during
commencement of work:

e Implement mitigation measures identified within the CNVMP and overarching DNVIS.

e Consider implementation of a revised methodology which seeks to minimize vibration intensive work
durations, including additional saw cutting to minimize rock breaking where feasible and safe to do so and
optimizing vibration intensive works during standard and evening construction hour periods.

e Where vibration intensive works (hammering) would be excluded from the night time period, works would not
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be anticipated to emit ground-borne noise or vibration impacts associated with scenario W.001.

Minimise concurrent operation of high-noise and vibration generating equipment where practicable.
Ensure the minimum sized equipment necessary to complete the work is used.

Shut down plant and machinery, including vehicles when not in operation.

Communicate upcoming activities, changes and potential impacts to affected receivers in advance of works.

In consultation with residential receivers, where reasonable and feasible access may be agreed upon, installation
of real-time unattended vibration monitoring equipment and the undertaking of attended ground-borne noise
monitoring will be used to verify predicted noise and vibration impacts.

Subject to where performance monitoring data is achieved and data indicates actual monitored noise and
vibration levels are lower than predicted, Project additional mitigation measures may be adjusted to reflect
appropriate controls.

Checked/
Authorised by: SL
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APPENDIX A — NOISE IMPACT MAPS

Figure A1 - W.002 Approved Hours
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APPENDIX B—- GROUND-BORNE NOISE IMPACT MAPS

Figure B1 - W.001 Approved Hours
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Figure B2 - W.001 OOHW!1 (Evening)
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Figure B3 - W.001 OOHW?2 (Night)

| e o UCFD ol 4]

g &
ao G Lerroan . 0

0] &2 fz
i ST 00 Coinn el . &3

%

LEGEND

= = = NCAs

—— Tunnel Alignment

/ /. Site Area

X work Area

Sensitive Receivers

[] Residential

[] commercial/Industrial
Other Sensitive

[ other Stables

[ ]1-10dBA
[]11-20dBA

[ >20dBA

Scale: 1:5,000

‘o 100
% Coordinate System: GDA2020 / MGA zone 56

Predicted Ground-borne Noise

Drawn Date: 18-Aug-2026
Project Number: 610.30644

SLR¥

Page 16



Sydney Metro West WTP

Clyde Junction Cavern Rectification Works DNVIS

SLR Ref: 610.30644-M34-v0.1-20260820.docx

Date: 20 August 2026

APPENDIX C- VIBRATION IMPACT MAPS
Figure C1 - W.001 OOHW?2 (Night)
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