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�x Clyde Maintenance and Stabling Facility (MSF), including permanent dive structure, portal, spur 
running tunnels, spur tunnel junction cavern, bulk earthworks, civil structures, utilities corridor, 
road crossing and creek diversion.  

�x Rosehill Services Facility, including shaft excavation, permanent lining and lateral support. 

�x Sydney Olympic Park Station, including tunnel boring machine retrieval, spoil removal and 
construction staff facilities. 

�x Demolition and site clearance work. 

�x Precast facility at Eastern Creek is excluded from this report and will be assessed separately. 

Ancillary Work 

Ancillary works include fencing, hoarding, maintenance access, drainage, temporary noise barriers, 
road and transport network work and temporary site offices, laydown and work sites to support 
construction. 

Utility Work 

It is noted that utility work in the local area surrounding constructions sites (ie off-premises) will be 
required.  This work will involve adjustments to utility services and transport infrastructure, to service 
or respond to changed circumstances arising from the construction site.  To maintain transport 
infrastructure and utility services, it may be necessary to complete utility work outside the approved 
project working hours (refer Section 1.1.5). 

Noise and vibration impacts for utility work will be assessed separately and individually as the 
occasions arise and OOHW approval will be managed in accordance with the CNVMP and project-
specific Environmental Protection Licences (EPLs). 

1.1.2 Project Location 

The entire Sydney Metro West Stage 1 is shown in Figure 1 below. The WTP Project location is from 
Westmead to Sydney Olympic Park.  Individual study areas with sensitive receivers and noise 
catchment areas are presented in Figure 2 to Figure 5. 

 



Gamuda Australia Laing O'Rourke Consortium (GLC) 
Sydney Metro West 
Western Tunnelling Package (WTP)  
Detailed Noise and Vibration Impact Statement (DNVIS) 
Westmead to Sydney Olympic Park 

SLR Ref No: 610.30644-R02-v7.2-20260218.docx 
February 2026 

 

 

 Page 12  
 

Figure 1 Project Location 
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Figure 2 Westmead Study Area 
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Figure 3 Parramatta Study Area 
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Figure 4 Clyde/Rosehill Study Area 
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Figure 5 Sydney Olympic Park Study Area 
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ID Requirements Document Reference 

D42 Industry best practice construction methods must be implemented where 
reasonably practicable to ensure that noise levels are minimised around 
sensitive land user(s). Practices must include, but are not limited to: 

 

a) use of regularly serviced low sound power equipment; Section 8 

b) temporary noise barriers (including the arrangement of plant and 
equipment) around noisy equipment and activities such as rock 
hammering and concrete cutting; and 

Section 8 

c) use of alternative construction and demolition techniques. Section 8 

D43 Detailed Noise and Vibration Impact Statements (DNVIS) must be prepared 
for any work that may exceed the NMLs, vibration criteria and / or ground-
borne noise levels specified in Conditions D39 and D40 of this schedule at any 
residence outside construction hours identified in Condition D35 of this 
schedule, or where receivers will be highly noise affected. The DNVIS must 
include specific mitigation measures identified through consultation with 
affected sensitive land user(s) and the mitigation measures must be 
implemented for the duration of the works. A copy of the DNVIS must be 
provided to the AA and ER before the commencement of the associated 
works. The Planning Secretary and the EPA may request a copy(ies) of the 
DNVIS. 

This DNVIS 
Section 1 
Section 1.1.3 
Section 1.1.4 
Section 8 
 

D44 DNVIS must be prepared for each construction site before construction noise 
and vibration impacts commence and include specific mitigation measures 
identified through consultation with affected sensitive land users. 

This DNVIS 
Section 8 
 

D45 Owners and occupiers of properties at risk of exceeding the screening criteria 
for cosmetic damage must be notified before works that generate vibration 
commences in the vicinity of those properties. If the potential exceedance is to 
occur more than once or extend over a period of 24 hours, owners and 
occupiers are to be provided a schedule of potential exceedances on a 
monthly basis for the duration of the potential exceedances, unless otherwise 
agreed by the owner and occupier. These properties must be identified and 
considered in the Noise and Vibration CEMP Sub-plan. 

Section 8 

D46 Vibration testing must be conducted during vibration generating activities that 
have the potential to impact on Heritage items to identify minimum working 
distances to prevent cosmetic damage. In the event that the vibration testing 
and attended monitoring shows that the preferred values for vibration are 
likely to be exceeded, the Proponent must review the construction 
methodology and, if necessary, implement additional mitigation measures. 
Such measures must include, but not be limited to, review or modification of 
excavation techniques. 

Section 8 

D49 If a Heritage item is found to be structurally unsound (following inspection) a 
more conservative cosmetic damage criterion of 2.5 mm/s peak component 
particle velocity (from DIN 4150) must be applied. 

Section 3.5.1 
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Figure 6 Noise Catchment Areas 
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Time of Day NML 
LAeq(15minute) 

How to Apply 

Outside Standard 
Construction Hours 
 

Noise affected 
RBL + 5 dB 

A strong justification would typically be required for works outside the 
recommended standard hours 
The proponent should apply all feasible and reasonable work practices to 
meet the noise affected level 
Where all feasible and reasonable practises have been applied and noise is 
more than 5 dB above the noise affected level, the proponent should 
negotiate with the community. 

Note 1: The RBL is the Rating Background Level and the ICNG refers to the calculation procedures in the NSW Industrial Noise Policy (INP).  The 
INP has been superseded by the NSW EPA Noise Policy for Industry (NPfI). 

Sleep Disturbance 

The Sydney Metro CNVS has adopted the NPfI method for assessing sleep disturbance.  Although the 
NPfI sleep disturbance criteria relates to industrial noise, it is also considered relevant for reviewing 
potential impacts from construction noise as a screening criterion to identify the need for further 
assessment. 

The NPfI notes that a detailed maximum noise level assessment should be undertaken where a 
project results in night-time noise levels which exceed 52 dBA LAFmax or the prevailing background 
level plus 15 dB, whichever is the greater. 

Project Residential NMLs 

Residential NMLs for the Project have been determined in accordance with the requirements of the 
ICNG and the Sydney Metro CNVS as described above and are shown in Table 7. 

Table 7 Project Residential NMLs 

NCA Receiver 
Type 

Representative 
Logger Location 

Noise Management Level (LAeq(15minute) �t dBA) Sleep 
Disturbance 
Screening Level  
(52 dBA or RBL +15 dB 
whichever is higher)  
(LAmax dBA) 

Approved 
Construction 
Hours 
(RBL+10dB) 

Out of Hours  
(RBL+5dB) 

Daytime Daytime1 Evening Night-time Night-time  

NCA01 Residential B.02 58 53 51 46 56 

NCA02 Residential B.01 59 54 52 42 52 

NCA03 Residential B.03 68 63 58 48 58 

NCA04 Residential B.04 61 56 53 46 56 

NCA05 Residential B.05 60 55 54 50 60 

NCA06 Residential B.06 62 57 56 49 59 

NCA07 Residential B.07 56 51 49 46 56 

NCA08 Residential B.08 58 53 53 51 61 

NCA09 Residential B.09 58 53 51 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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Table 11 Ground-borne Noise Criteria 

Receiver Type Noise Management Level (LAeq(15minute) �t dBA) 
Daytime1 Evening2 Night-time2 

Residential 45 40 35 

Commercial 50 n/a n/a 

Note 1: Daytime ground-borne noise NMLs taken from preceding Sydney Metro planning applications for consistency. Daytime ground-borne 
noise NMLs are not specified in the ICNG or Sydney Metro CNVS. 

Note 2:  Specified in the Sydney Metro CNVS and ICNG. 

For other sensitive receivers, including commercial receivers such as offices and retail areas, the ICNG 
and CNVS do not provide guidance in relation to acceptable ground-borne noise levels.  For the 
purpose of this DNVIS, the internal airborne NMLs presented in Table 8 and Table 9 will also be 
adopted for ground-borne noise. 

3.5 Vibration Guidelines 

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

�x 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 12.   

�x 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 13 and Table 14. 

�x 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 to this can occur 
when vibration sensitive equipment, such as electron microscopes or medical imaging 
equipment, are in buildings near to construction work, refer Section 3.5.2.  
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Table 12 Human Comfort Vibration �t Vibration Dose Values for Intermittent Vibration 

Building Type Assessment Period Vibration Dose Value1 (m/s1.75) 

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 

Note 1: 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. 

Table 13 Cosmetic Damage �t BS 7385 Transient Vibration Values for Minimal Risk of Damage 

Group 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 
commercial buildings 

50 mm/s at 4 Hz and above 

2 Unreinforced or light framed structures.  Residential or 
light commercial type buildings 

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

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

Note 1: 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%. 

Table 14 Cosmetic Damage �t DIN 4150 Guideline Values for Short-term Vibration on Structures 

Group Type of Structure Guideline Values Vibration Velocity (mm/s) 

Foundation, All Directions at a 
Frequency of 

Topmost 
Floor, 
Horizontal 

Floor Slabs, 
Vertical 

1 to 10 Hz 10 to 50 Hz 50 to 100 Hz All frequencies All frequencies 

1 Buildings used for commercial purposes, 
industrial buildings and buildings of similar 
design 

20 20 to 40  40 to 50  40 20 

2 Residential buildings and buildings of 
similar design and/or occupancy 

5 5 to 15  15 to 20  15 20 

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

3 3 to 8  8 to 10  8 201 

Note 1: It may be necessary to lower the relevant guideline value markedly to prevent minor damage. 
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Work 
ID 

Scenario Description1 Hours of 
Work2 

Approximate 
Schedule 

WM.02 Initial investigation 
work 

�x Heritage investigations, protection, and archival 
recordings 

�x Additional geotechnical, contamination and utility 
investigations 

�x Building condition surveys 
�x Road dilapidation survey. 

Approved Hours 5 weeks 

WM.03 Vegetation 
removal and 
grubbing 

�x Any localised vegetation removal will be conducted 
within the first week of site access. 

Approved Hours 1 week 

WM.04 Protecting and/or 
relocating utilities 

�x Any services identified that may be impacted by Project 
work will be appropriately managed in consultation 
with the relevant service/utility provider which may 
include diversion, protection or support. 

Approved Hours 5 weeks 

WM.05 Establishment/ 
Demobilisation of 
site amenities 

�x Establishing site compound and ancillary facilities such 
as offices, amenities, and workshops. 

�x Demobilisation of site compound and ancillary facilities 
such as offices, amenities, and workshops at project 
completion. 

Approved Hours 8 weeks 

WM.06 Establishment/ 
Demobilisation of 
Water Treatment 
Plant (WTP) 

�x Construction of Water Treatment Plant and associated 
equipment. 

�x Existing concrete hardstand will be removed via saw 
cut and grab. 

�x Concrete will be removed off site via concrete waste. 
�x Demobilisation of WTP at project completion. 

Approved Hours 12 weeks 

WM.07 Establishment/ 
Removal of vehicle 
access and egress 
points 

�x Establishing vehicle access and egress points: 
�x Site access gates 
�x traffic signage 
�x Temporary parking. 

�x Removal at project completion. 

Approved Hours 5 weeks 

WM.08 Establishment/ 
Removal of 
concrete slabs or 
piling platforms  

�x The GLC team intends to re-use all existing concrete 
slabs and hardstands except for heavy-duty structures 
such as heavy lifting crane and piling platforms. 

�x The GLC team will seek geotechnical advice and 
conduct verification to confirm these assumptions 
upon access into site. 

�x Removal of concrete slabs /  piling platforms as 
required at project completion. 

Approved Hours 5 weeks 

WM.09 Establishing spoil 
shed (slab)  

�x Construction of the slab and footings for the spoil shed 
�x Existing concrete hardstand will be removed via saw 

cut and grab 
�x Concrete will be removed off site via concrete waste. 

Approved Hours 12 weeks 

WM.10 Establish spoil 
shed (structure)  

�x The spoil shed steel works construction will commence 
following the slab and footings. 

�x No piles are to be constructed for the spoil shed.  

Approved Hours 

WM.11 Station Box bored 
piling 

�x Bored piling associated with the Station box 
excavation. 

Approved Hours 10 weeks 

WM.12 Station Box pile 
breakback 

�x Pile breakback / trim associated with the Station box 
excavation. 

Approved Hours 5 weeks 







Gamuda Australia Laing O'Rourke Consortium (GLC) 
Sydney Metro West 
Western Tunnelling Package (WTP)  
Detailed Noise and Vibration Impact Statement (DNVIS) 
Westmead to Sydney Olympic Park 

SLR Ref No: 610.30644-R02-v7.2-20260218.docx 
February 2026 

 

 

 Page 39  
 

Table 18 Work Activities - Parramatta 

Work 
ID 

Scenario Description1 Hours of Work2 Approximate 
Schedule 

PM.01 Site preparation 
work 

�x Establishing site security measures: 
�x Noise barriers 
�x Hoarding around the perimeter of the site 
�x Signage with site specific contact details (ie site 

supervisor) 
�x Establishing initial temporary facilities such as: 

�x Crib room  
�x Training room  
�x Ablution facilities including toilets, change room and 

locker room 
�x Security room 

Approved Hours, 
OOHW1 & 2 

3 weeks 

PM.02 Initial 
investigation 
work 

�x Geotechnical, contamination and utility investigations 
�x Building condition surveys 
�x Road dilapidation survey. 

Approved Hours 8 weeks 

PM.03 Archaeological 
clearance 

�x Heritage investigations, protection, and archival 
recordings. 

Approved Hours, 
OOHW1 & 2 

156 weeks 

PM.04 Removal and/or 
relocating 
utilities 

�x Any services identified that may be impacted by Project 
work will be appropriately managed in consultation with 
the relevant service/utility provider which may include 
diversion, protection or support. 

Approved Hours, 
OOHW1 & 2 

12 weeks 

PM.05 Demolition �x Demolition and removal of existing structures. Approved Hours 94 weeks 

PM.06 Establishing 
Water 
Treatment Plant 
(WTP) 

�x Construction of Water Treatment Plant and associated 
equipment 

�x Existing concrete hardstand will be removed via saw cut 
and grab 

�x Concrete will be removed off site via concrete waste. 

Approved Hours 12 weeks 

PM.07 Establishing 
vehicle access 
and egress 
points 

�x Establishing vehicle access and egress points: 
�x Site access gates 
�x traffic signage 
�x Temporary parking 

Approved Hours 7 weeks 

PM.08a Establishing 
concrete slabs 
or piling 
platforms and  
D-Wall 
infrastructure 

�x The GLC team intends to re-use all existing concrete 
slabs and hardstands except for heavy-duty structures 
such as heavy lifting crane and piling platforms. 

�x The GLC team will seek geotechnical advice and conduct 
verification to confirm these assumptions upon access 
into site. 

Approved Hours 16 weeks 

PM.08b Establishing D-
Wall 
infrastructure 

�x Placement of concrete into diaphragm wall panels 
�x Cleaning off Concrete Pours for diaphragm Wall Panels 

Approved Hours, 
OOHW1 & 2 

40 weeks 

PM.09a Station box  
D-Wall 
Excavation and 
Construction 

�x Saw cut box footprint through concrete slab and D-wall 
construction 

�x Remove concrete within the footprint. Existing concrete 
will be removed via saw cut and grab. 

�x All concrete removed off site via concrete waste. 
�x Excavation for Diaphragm Wall Panel Installation using 

Hydraulic Grab 
�x Excavation for Diaphragm Wall Panels Installation using 

Hydraulic Cutters 

Approved Hours, 
OOHW1 & 2 
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Work 
ID 

Scenario Description1 Hours of Work2 Approximate 
Schedule 

PM24 TBM traverse 
through 
Parramatta 
Station box 
(including 
preparation 
/support works) 

�x Surface and shaft activities related to the refurbishment 
and relaunch of TBM from Parramatta Station box. 

�x TBM traverse through Parramatta Station box and 
relaunch. 

Approved Hours, 
OOHW1 & 2 

One month 

PM25 Sydney Water 
SEA Works 

�x Sewer relining works 
�x Macquarie Street water main works 

Approved Hours, 
OOHW1 & 2 

8-12 weeks 

PM26 Macquarie 
Street/Horwood 
Place Local Area 
Works 

�x Traffic control 
�x Asphalting 
�x Saw cutting and concrete removal - done on day shift 

unless ROL requires OOHW1 
�x Paving, FRP, excavation, fencing, hoarding, line marking, 

drainage install, water cut overs, backfill 
�x Modelling comprises the following:  

o All equipment, including the use of saw cutting, 
compaction and hammer demolition occurring 
during Approved Hours 

o OOHW1 modelling excludes use of compaction and 
hammer demolition, and includes the use of saw 
cutting 

o OOHW2 modelling excludes saw cutting, 
compaction and hammer demolition 

Approved Hours, 
OOHW1 & 2 

3-4 months 

PM27 240 Church 
Street Works 

�x Removal of hoarding, install of steel beams and 
cladding, exclusion zone set up on Church street 
footpath for access to first bay of containers. 

�x Removal of existing shipping containers 
�x Bored piling 
�x FRP (steel & cladding) 
�x Concrete & finishing works 

Approved Hours, 
OOHW1 & 2 

5-6 months 

PM28 Station box 
maintenance 
works 

�x Service installations (electrical & water) and associated 
supports 

�x Cleaning and scabbling future rebates 
�x Cleaning off spoil from steel beams 
�x Painting steel, concrete patching 
�x Scaffold alterations 

Approved Hours, 
OOHW1 & 2 

Ongoing 

PM29 Water 
management/d
ewatering 

�x Vac truck and pumping of water Approved Hours, 
OOHW1 & 2 

Ongoing 

Note 1: Equipment lists for each scenario and sound power level data is provided in Appendix B. 
Note 2: All OOHW must be approved in accordance with the CNVMP and OOHW Protocol or EPL prior to commencing.  Refer Section 1.1.5. 
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4.2.3 Clyde Dive 

The representative construction scenarios developed to assess potential impacts during construction 
of the Project at the Clyde Dive Site are described in Table 19.  Equipment lists for each scenario and 
sound power level data is provided in Appendix B.  Refer to the CEMP for further detail on 
construction methodology. 

Table 19 Work Activities �t Clyde Dive 

Work 
ID 

Scenario Description1 Hours of 
Work2 

Approximate 
Schedule 

CD.01a Construction site 
establishment / Haul 
Roads 

�x Establishing site security measures: 
�x Signage with site specific contact details (ie site 

supervisor) 
�x Establishing initial temporary facilities such as: 

�x Crib room  
�x Training room  
�x Ablution facilities including toilets, change room 

and locker room 
�x Security room 

�x Localised earthworks and establishing haul roads 

Approved Hours 24 weeks 

CD.01b Demolition of former 
Rosehill Station 

�x Demolition and removal of the former Rosehill Station 
platforms. 

Approved Hours 4 Weeks 

CD.02 Establishing piling 
platforms 

�x The GLC team intends to re-use all existing concrete 
slabs and hardstands except for heavy-duty structures 
such as heavy lifting crane and piling platforms. 

�x The GLC team will seek geotechnical advice and 
conduct verification to confirm these assumptions 
upon access into site. 

Approved Hours 4 weeks 

CD.03 Tree Clearing �x Tree clearance along the ATC boundary at Clyde Dive 
site. 

Approved Hours 6 weeks 

CD.04 Shaft construction 
(evacuation and 
piling) 

�x Excavation of shaft to Spur line tunnel and associated 
piling work 

�x Transport of excavated material to Clyde MSF. 

Approved Hours 20 weeks 

CD.05 Establishing concrete 
slabs / acoustic shed 

�x The GLC team intends to re-use all existing concrete 
slabs and hardstands except for heavy-duty structures 
such as heavy lifting crane and piling platforms. 

�x Construction of the acoustic shed at the Clyde Dive site. 

Approved Hours 16 weeks 

CD.06 Bulk earthworks �x Bulk earthworks cut and fill across Clyde Dive site 
�x Truck and Dogs will be utilised to transport the material 

from satellite sites to Clyde Dive 
�x Placement of fill will typically commence in the lowest 

points utilising Compactor and Dozer in combination. 
�x Supporting equipment will include an excavator, roller 

and watercart.   

Approved Hours 12 weeks 

CD.07 Haul road FRP (form 
reo pour) and 
hoarding install 

�x Form reo pour for permanent concrete base slab 
laydown, capping beams and in-situ stitch pours.  

�x Construction of noise barriers and hoarding around site 

Approved Hours,  
OOHW1 

16 weeks 

CD.08a Decline structure 
construction (piling) 

�x Excavation and construction of the decline structure 
�x Commencing at the spur line tunnel from the northern 

end and progressing south to the surface level. 

Approved Hours 12 weeks 
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4.2.5 Rosehill 

The representative construction scenarios developed to assess potential impacts during construction 
of the Project at the Rosehill site are described in Table 21.  Equipment lists for each scenario and 
sound power level data is provided in Appendix B.   

Table 21 Work Activities �t Rosehill 

Work 
ID 

Scenario Description1 Hours of 
Work2 

Approximate 
Schedule 

RH.16a Diaphragm wall (D-
wall) construction 

�x Saw cut box footprint through concrete slab 
�x Remove concrete within the footprint. Existing 

concrete will be removed via saw cut and grab 
�x All concrete removed off site via concrete waste 
�x Local excavation for D-wall and capping beam 

construction. 

Approved Hours 27 weeks 

RH.16b Diaphragm wall (D-
wall) construction 

�x Local excavation for D-wall and capping beam 
construction 

�x Note: no saw cutting during out-of-hours work 
(OOHW). 

OOHW1 & 2 

RH.17 Box excavation 
(from surface) 

�x Bulk excavation work within the D-wall perimeter 
�x Excavation commencing from the surface 
�x Material will either be loaded directly into Truck and 

Dogs for removal of spoil off site or transferred into the 
temporary spoil shed via the dump trucks. 

Approved Hours 27 weeks 

RH.18 Box excavation 
(rock at depth) 

�x Continuation of box excavation through rock 
�x Excavation at depth including rock hammering 
�x Material will either be loaded directly into Truck and 

Dogs for removal of spoil off site or transferred into the 
temporary spoil shed via the dump trucks. 

Approved Hours, 
OOHW1 & 2 

RH.19 FRP (form reo pour - 
concrete works) 

�x Form reo pour for permanent concrete base slab 
laydown, capping beams and in-situ stitch pours 

�x Construction of internal reinforced concrete struts and 
walers. 

Approved Hours,  
OOHW1 & 2 

27 weeks 

RH.20 Delivery of 
Equipment 

�x Delivery of equipment to the site will occur as out-of-
hours work. 

Approved Hours,  
OOHW1 & 2 

Ongoing 

RH.21 TBM Support and 
Spoil Handling 

�x General operations at the facility supporting the TBM 
while working underground, generally within the 
segment shed 

�x Moving of spoil within the Segment and Spoil sheds. 

Approved Hours,  
OOHW1 & 2 

Ongoing 

RH.22 General operation 
of ancillary facility 

�x General activities involving the continual operation of 
the ancillary facility (eg light vehicles, trucks, water 
treatment plant and stationary noise sources). 

Approved Hours,  
OOHW1 & 2 

Ongoing 

Note 1: Equipment lists for each scenario and sound power level data is provided in Appendix B. 
Note 2: All OOHW must be approved in accordance with the CNVMP and OOHW Protocol or EPL prior to commencing.  Refer Section 1.1.5. 





Gamuda Australia Laing O'Rourke Consortium (GLC) 
Sydney Metro West 
Western Tunnelling Package (WTP)  
Detailed Noise and Vibration Impact Statement (DNVIS) 
Westmead to Sydney Olympic Park 

SLR Ref No: 610.30644-R02-v7.2-20260218.docx 
February 2026 

 

 

 Page 49  
 

4.3 Predicted Noise Impacts 

The following overview is based on the predicted impacts at the most affected receivers and is 
representative of the worst-case (15 minute) noise levels that are likely to occur during Project work.  
The predicted levels include consideration of the project specific mitigation and management 
measures outlined in Section 8.2. 

The assessment shows the predicted impacts based on the exceedance of the management levels, as 
per the categories in Table 23.   

Table 23 Exceedance Bands and Impact Colouring 

Exceedance of Management Level Impact Colouring 

No exceedance  

1 to 10 dB   

11 dB to 20 dB  

21 dB to 30 dB  

>30 dB  

Note 1: Exceedance band classifications follow the approach outlined in the Sydney Metro CNVS for reporting of construction impacts in Detailed 
Noise and Vibration Impact Statements.  The subjective response would vary and depends on the period in which the impacts occur (ie 
people are generally more sensitive to impacts during the evening and night-time). 

A summary of the number of buildings where NML exceedances are predicted for the various work 
activities is shown in the following respective subsections.  Maps of the predicted (worst-case) noise 
impacts are presented in Appendix C.  Maps are not produced for work scenarios where all predicted 
noise levels are below the NMLs.   

The assessment is generally considered conservative as the calculations assume all items of 
construction equipment are in use at the same time within individual scenarios.  In reality, there 
would frequently be periods when construction noise levels are much lower than the worst-case 
levels predicted as well as times when no equipment is in use and no noise impacts occur. 

The potential for these work activities to overlap and at times occur concurrently has also been 
considered (refer Section 4.2).  Due to the dominant influence of the work conducted closest to the 
most affected receiver, the influence of other work occurring on the site (at greater distances) would 
likely be masked.  When evaluating potential effects of concurrent work, it is also important to 
consider how noise levels add together.  For example:  

�x If two separate activities are occurring on site and the noise level from each is 55 dBA at the 
receiver, then the resultant noise level is 58 dBA.  A 3 dBA increase in noise level will be just 
perceptible and a significant change in impact is considered unlikely. 

�x If two separate activities are occurring and the noise level from one is 55 dBA and the other is 
53 dBA, then the resultant noise level is 57 dBA.  A 2 dBA increase in noise will be hardly perceptible 
in practice and a significant change in impact is highly unlikely.   
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4.4 Road Traffic Noise 

The Roads & Maritime Services (RMS) Construction Road Traffic Noise Estimator was used to 
calculate the change in road traffic noise levels with the introduction of Project traffic. 

A summary of the vehicle data for the assessment and predicted increase in traffic noise levels are 
shown in Table 30.  Roads presented below are based on the proposed construction traffic route for 
each site that pass residential receivers. 

Table 30 Vehicle Traffic Data 

Road 
Name 

Vehicle 
type2 

Existing Traffic Volumes1 Project Traffic Volumes Change in Noise Level (dBA) 

Day 
(7 am �t 10 pm) 

Night 
(10 pm �t 7 am) 

Day 
(7 am �t 10 pm) 

Night 
(10 pm �t 7 am) 

Day 
(7 am �t 10 pm) 

Night 
(10 pm �t 7 am) 

Westmead 

Hawkesbury 
Rd 

LV 15,841 2,992 250 60 0.8 1.5 

HV 16 3 275 108 

Great 
Western 
Hwy 

LV 42,386 6,908 250 60 0.3 0.7 

HV 451 74 275 108 

Pitt St LV 14,808 3,268 250 60 0.6 0.8 

HV 586 129 275 79 

Park 
Parade 
(Local Rd)3 

LV 1,3763 5273 203 203 0.53 0.73 

HV 523 203 203 103 

Hassall St 
(Local Rd)3 

LV 6603 2333 203 203 1.33 1.93 

HV 13 03 203 103 

Parramatta 

Great 
Western 
Hwy 

LV 42,386 6,908 182 54 0.2 0.7 

HV 451 74 180 126 

Pitt St LV 14,808 3,268 182 54 0.4 1.1 

HV 586 129 180 126 

O'Connell 
St 

LV 38,800 6,076 182 54 0.2 0.9 

HV 175 27 180 126 

Clyde/Rosehill 

Parramatta 
Rd 

LV 54,075 16,667 828 164 0.7 1.2 

HV 546 168 1320 792 



Gamuda Australia Laing O'Rourke Consortium (GLC) 
Sydney Metro West 
Western Tunnelling Package (WTP) 
Detailed Noise and Vibration Impact Statement (DNVIS) 
Westmead to Sydney Olympic Park 

SLR Ref No: 610.30644-R02-v7.2-20260218.docx 
February 2026 

 

 

 Page 57  
 

Road 
Name 

Vehicle 
type2 

Existing Traffic Volumes1 Project Traffic Volumes Change in Noise Level (dBA) 

Day 
(7 am �t 10 pm) 

Night 
(10 pm �t 7 am) 

Day 
(7 am �t 10 pm) 

Night 
(10 pm �t 7 am) 

Day 
(7 am �t 10 pm) 

Night 
(10 pm �t 7 am) 

Sydney Olympic Park 

Parramatta 
Rd 

LV 50,135 16,221 198 54 0.1 0.2 

HV 2,167 701 180 126 

Australia 
Ave 

LV 12,429 4,172 198 54 0.4 0.8 

HV 858 288 180 126 

Note 1: Existing traffic volumes adopted from EIS traffic volumes for 2023. 
Note 2: LV = Light Vehicle, HV = Heavy Vehicle 
Note 3: Local Road assessment based on worst-case peak hour volumes. 

The Project is not anticipated to increase road traffic noise during operation of the project by more 
than 2 dBA.  Differences in noise levels of less than approximately 2 dBA (whether an increase or a 
decrease) is generally considered to be imperceptible in practice.  As such, noise impacts from 
construction vehicles on public roads are not anticipated.  Mitigation and management measures are 
discussed in Section 8. 

As noted in Section 4.2.1, 24hr Heavy Vehicle Deliveries (eg concrete trucks/20T trucks) have been 
assessed under a Memo prepared by SLR (610.30644-M11-v1.1-20240604) to demonstrate 
compliance with the Road Noise Policy, as per the instruction from DPHI.  Construction road traffic 
noise was assessed on the basis that night-time deliveries to the Westmead site would enter and exit 
the site via Hawkesbury Road.  The assessment found that up to 60 light vehicle and 160 heavy 
vehicle movements can be introduced to Hawkesbury Road during the night-time period (10pm to 
7am) without increasing road traffic noise levels by more than 2 dBA.  The 160 heavy vehicles equate 
to 80 heavy vehicles in, and 80 heavy vehicles out of the Site between 10pm and 7am.  The required 
number of vehicle movements for the project are shown in Table 30 above.  As such, noise impacts 
from construction vehicles on public roads are not anticipated. 

5 Construction Vibration 
Vibration intensive items of equipment that would be required during the Project include vibratory 
rollers, hydraulic hammers and bored piling rigs.  These items of equipment are required during work 
scenarios such as; Establishing concrete slabs or piling platforms, Station box excavation, and Station 
box bored piling. 

The minimum working distances for vibration intensive work associated with the Project are shown in 
Section 3.5.3.  Where vibration intensive work is undertaken at greater distances, impacts are not 
considered likely. 

The predicted impacts during vibration intensive works are shown for each construction site in the 
sections below.  The predictions are representative of the highest vibration levels that would likely be 
experienced by the nearest receivers when works are at their closest.  
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5.1 Westmead 

Figure 7 Vibration Assessment - Westmead 

 

The assessment of the vibration intensive work at Westmead shows: 

�x There are no predicted exceedances of the cosmetic damage screening criteria or the sensitive 
equipment screening criteria at this site when using large hydraulic hammers and vibratory 
rollers. 

�x Sydney trains and Parramatta light rail infrastructure has been assessed against the Industrial and 
heavy commercial buildings criteria for cosmetic damage.  No exceedances are predicted, and 
impacts to Sydney trains and Parramatta light rail are not anticipated. 

�x The human comfort criteria are predicted to be exceeded at the closest residential receivers to 
the surrounding the site and Westmead Train Station to the north when using large hydraulic 
hammers and vibratory rollers. 

It is therefore recommended that: 

�x small vibratory roller (< 1-2 tonnes) and a medium hydraulic hammer are implemented during the 
Project works. Note: If larger equipment is required, vibration monitoring will be required to 
confirm that vibration criteria is not exceeded / building damage does not occur 

�x adhere to the minimum working distances presented Table 16 during the Project works 
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�x undertake continuous vibration monitoring with alarms (ie audible and visible / SMS) at the 
nearest sensitive receivers whenever vibration generating activities need to take place inside the 
minimum working distances. 

With the implementation of these recommendations, vibration impacts are likely to comply with the 
cosmetic damage levels, however due to the close proximity of receivers, vibration impacts have the 
potential to exceed the human comfort levels.  Therefore it is recommended that GLC implement 
community and stakeholder consultation and notification processes outlined in the AMM for ground-
borne vibration in Section 8.3. 

Where impacts are perceptible, they would likely only be apparent for relatively short durations 
when vibration intensive equipment is operating nearby. 

Further vibration mitigation and management measures are discussed in Section 8. 

5.2 Parramatta 

Figure 8 Vibration Assessment - Parramatta 
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The assessment of the vibration intensive work at Parramatta shows: 

�x The cosmetic damage screening criteria have the potential to be exceeded at the six nearest 
buildings/structures to the site when using large hydraulic hammers and vibratory rollers.  This 
includes the Roxy Theatre to the east, two heritage listed buildings to the west, one heritage 
listed building to the south and one heritage listed structure (underground services) within the 
construction site footprint. 

�x Sydney trains and Parramatta light rail infrastructure has been assessed against the Industrial and 
heavy commercial buildings criteria for cosmetic damage.  No exceedances are predicted, and 
impacts to Sydney trains and Parramatta light rail are not anticipated. 

�x The human comfort criteria are also predicted to be exceeded at some of the nearest commercial 
buildings when using large hydraulic hammers and vibratory rollers. 

It is therefore recommended that: 

�x small vibratory roller (< 1-2 tonnes) and a small hydraulic hammer are implemented during the 
Project works. Note: If larger equipment is required, vibration monitoring will be required to 
confirm that vibration criteria is not exceeded / building damage does not occur 

�x adhere to the minimum working distances presented Table 16 during the Project works 

�x undertake continuous vibration monitoring with alarms (ie audible and visible / SMS) at heritage 
listed buildings adjacent to the Project site. 

�x undertake continuous vibration monitoring with alarms (ie audible and visible / SMS) at the 
nearest sensitive receivers whenever vibration generating activities need to take place inside the 
minimum working distances. 

Attended vibration measurements will also be required at the commencement of vibration 
generating activities in close proximity to the following receivers to confirm that vibration levels 
satisfy the sensitive equipment VC-A criterion: 

�x SunDoctors Skin Cancer Clinics Parramatta - 239 Church St, Parramatta 

�x Orthodontics Sydney Wide - 35 Smith St, Parramatta 

With the implementation of these recommendations, vibration impacts are likely to comply with the 
cosmetic damage levels, however due to the close proximity of receivers, vibration impacts have the 
potential to exceed the human comfort levels.  Therefore it is recommended that GLC implement 
community and stakeholder consultation and notification processes outlined in the AMM for ground-
borne vibration in Section 8.3. 

Where impacts are perceptible, they would likely only be apparent for relatively short durations 
when vibration intensive equipment is operating nearby. 

Further vibration mitigation and management measures are discussed in Section 8. 
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5.3 Clyde Dive Site 

Figure 9 Vibration Assessment �t Clyde Dive 

 

The assessment of the vibration intensive work at Clyde Dive Site shows: 

�x The cosmetic damage screening criteria have the potential to be exceeded at the nearest 
buildings/structures to the east of the site when using large hydraulic hammers and vibratory 
rollers.  This includes the Rosehill Gardens Racecourse and Stables. 

�x The human comfort criteria are also predicted to be exceeded at several commercial buildings 
located within the Rosehill Gardens Racecourse and the Stables when using large hydraulic 
hammers and vibratory rollers. 

It is therefore recommended that: 

�x small vibratory roller (< 1-2 tonnes) and a medium hydraulic hammer are implemented during the 
Project works. Note: If larger equipment is required, vibration monitoring will be required to 
confirm that vibration criteria is not exceeded / building damage does not occur 

�x adhere to the minimum working distances presented Table 16 during the Project works 

�x undertake continuous vibration monitoring with alarms (ie audible and visible / SMS) at the 
nearest sensitive receivers whenever vibration generating activities need to take place inside the 
,minimum working distances. 
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With the implementation of these recommendations, vibration impacts are likely to comply with the 
cosmetic damage levels, however due to the close proximity of receivers, vibration impacts have the 
potential to exceed the human comfort levels.  Therefore it is recommended that GLC implement 
community and stakeholder consultation and notification processes outlined in the AMM for ground-
borne vibration in Section 8.3. 

Where impacts are perceptible, they would likely only be apparent for relatively short durations 
when vibration intensive equipment is operating nearby. 

Further vibration mitigation and management measures are discussed in Section 8. 

5.4 Clyde MSF 

Figure 10 Vibration Assessment �t Clyde MSF 

 
The assessment of the vibration intensive work at Clyde MSF shows: 

�x The cosmetic damage screening criteria are not anticipated to be exceeded at off-site sensitive 
receivers. 

�x A stand-alone memo was prepared by SLR in September 2024 to assess construction vibration at 
the heritage listed building (RTA Depot) at 1 Unwin Street (refer 610.30644-M20-v1.0-20240919).  
This building is a heritage listed free-standing building facade and is not occupied. 
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�x Minimum working distances for minor and major cosmetic damage for vibratory rollers 
and hydraulics hammers of a range of nominal masses are derived in the memo.  SLR 
recommends vibration monitoring to be conducted before work encroaches on the 
minimum working distances for cosmetic damage, so that modelling assumptions (such as 
the site law exponent, and consequently, the minimum working distances) can be updated 
for local conditions.   

�x A number of mitigation and management measures have been recommended in the 
memo and reproduced below.  Where feasible and reasonable these should be applied to 
the project to control and minimise the impacts during construction as far as practicable. 

�x The human comfort criteria are predicted to be exceeded at some residential buildings located on 
James Ruse Drive to the west of the site and some commercial buildings to the east of the site 
when using large hydraulic hammers and vibratory rollers in close proximity to these receivers. 

It is therefore recommended that: 

�x Medium vibratory roller (< 4-6 tonnes) are implemented during the Project works in close 
proximity to the receivers identified above.  Note: If larger equipment is required, vibration 
monitoring will be required to confirm that vibration criteria is not exceeded / building damage 
does not occur 

�x adhere to the minimum working distances presented Table 16 during the Project works 

�x undertake continuous vibration monitoring with alarms (ie audible and visible / SMS) at the 
nearest sensitive receivers whenever vibration generating activities need to take place inside the 
minimum working distances. 

With the implementation of these recommendations, vibration impacts are likely to comply with the 
human comfort levels.  It is recommended that GLC implement community and stakeholder 
consultation and notification processes outlined in the AMM for ground-borne vibration in Section 
8.3. 

Where impacts are perceptible, they would likely only be apparent for relatively short durations 
when vibration intensive equipment is operating nearby. 

The following recommendations relate to the heritage listed building (RTA Depot) at 1 Unwin Street 
(refer 610.30644-M20-v1.0-20240919): 
�x Saw cutting before rock breaking to reduce vibration transmission from the work area to nearby 

sensitive structures.   
�x Ensure the minimum sized equipment necessary to complete the work are used. 
�x Where compaction requirements are achievable via static rolling (ie without vibration applied) 

this should be implemented near sensitive structures (ie within minimum working distances). 
�x Conduct vibration monitoring before work encroaches on the minimum working distances for 

cosmetic damage, so that modelling assumptions can be updated for local conditions.  
�x Conduct ongoing vibration monitoring where vibration intensive works are to be undertaken 

within the minimum working distances of sensitive receivers or structures (eg the RTA Depot and 
the brick wall/gate that fronts the Rosehill Gardens). 
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Further vibration mitigation and management measures are discussed in Section 8. 

5.5 Rosehill 

Figure 11 Vibration Assessment �t Rosehill 

 

The assessment of the vibration intensive work at Clyde / Rosehill shows: 

�x The cosmetic damage screening criteria are not anticipated to occur at nearby sensitive receivers, 
including the heritage listed building (RTA Depot) at 1 Unwin Street, Rosehill, located to the north 
of the site.  This building is a heritage listed free-standing building facade and is not occupied. 

�x The human comfort criteria are not predicted to be exceeded at any nearby sensitive receivers. 

Recommended vibration mitigation and management measures are discussed in Section 8. 

5.6 Sydney Olympic Park 

No vibration generating activities are proposed at the Sydney Olympic Park site, therefore no 
construction vibration impacts are anticipated at this site. 
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Figure 12 Proposed Tunnel Depth and Existing Ground Elevation 

 

6.2 Modelling Approach 

The prediction of ground-borne noise and vibration from underground construction sites is a complex 
and developing technical field. While much research has been undertaken into the various aspects, 
there is currently no universally accepted modelling approach. 

The modelling has been carried out using a combination of theoretical and empirical relationships 
which use the 3D slant distance from the potentially affected receivers to the closest section of the 
tunnels or excavation works. The modelling also includes the following assumptions: 

�x The TBM is seven metres in diameter, has a double shield configuration and is in use for 25 to 50 
percent of the assessment period (the rest of the time is spent assembling the tunnel lining and 
repositioning the TBM) 

�x The TBM would typically progress at a rate of between 20 to 50 metres per day 

�x Rockbreakers are 900 kilograms in size, have a 16 Hz drive frequency, are mounted to 12-22t 
tracked excavator and in use for 33 percent of the assessment period 

�x Roadheaders have a 80 Hz drive frequency and in use for 50 percent of the assessment period 

�x The in-tunnel work trains use rubber tyres (ie work trains have effective resilient mounts or 
wheels), resulting in minimal impacts 

�x Spoil would be transported from the TBM to the surface via conveyor 

�x Tunnelling would occur 24/7 

�x Large buildings with substantially greater mass than a typical residential house have 
conservatively been assumed to have no additional coupling loss 
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�x A conservative crest factor of 3.0 has been used for rockbreakers and 3.5 for TBMs and 4.0 for 
Roadheaders. 

Predictions have been made to all sensitive receivers within a horizontal distance of around 
200 metres of the tunnel alignment. 

6.2.1 Source Levels versus Distance 

The PPV and ground-borne noise levels used in the modelling are shown in Figure 13 for TBMs,  
Figure 14 for rockbreakers and Figure 15 for roadheaders.  Reference information sources are 
provided for comparison.  The figures show that rockbreakers have higher levels in close proximity 
compared to the TBMs, but similar levels at larger distances. 

Figure 13 Modelled Levels versus Distance for TBMs �t Vibration (L), Ground-borne Noise (R) 
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Figure 14 Modelled Levels versus Distance for Rockbreakers �t Vibration (L), Ground-borne Noise (R) 

 
Figure 15 Modelled Levels versus Distance for Roadheaders �t Vibration (L), Ground-borne Noise (R) 

 

The implemented curves adopted for tunnel modelling are generally based on the best-fit trend lines.  
It should be noted that there is a large variability in the measured ground-borne noise the dataset 
presented in Figure 13 for TBMs.  This variability would be controlled by a number of factors such as 
the local site geology, the receiver building construction and the operation of the tunnelling 
equipment.  If predictions were based on the upper limits of this dataset, noise levels could be 
experienced up to 8 dBA higher than predicted based on the implemented curve. µ 
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This variability will be managed through the ground-borne noise monitoring undertaken as described 
in the Noise and Vibration Monitoring Program (NVMoP) and Section 8.  Where ground-borne noise 
levels are measured to be higher than those predicted in this report, additional mitigation measures 
will be implemented as outlined in Section 8.3 based on the level at which the NMLs are exceeded or 
anticipated to be exceeded. 

6.3 Ground-borne Noise Impacts from Tunnelling Activities 

The ground-borne noise assessment is based on the worst-case predicted internal ground-borne 
noise levels for sensitive receivers above the proposed tunnel alignment.  The predictions represent 
the likely highest noise levels when the TBMs, roadheaders and rockbreakers are directly below each 
receiver.  TBMs have been assessed for the full tunnel alignment between Westmead and Sydney 
Olympic Park.  Roadheaders and Rockbreakers have been assessed for station excavations, cross 
passages and the spur tunnel alignment. 

6.3.1 TBMs 

A summary of the predicted ground-borne noise levels from TBMs in each NCA is shown in Table 31.  
The results are also presented in a scatter graph in Figure 16 which shows the highest predicted 
ground-borne noise level at each receiver and in Appendix D which shows the highest predicted NML 
exceedance for each receiver building. 

Table 31 Overview of Tunnelling Ground-borne Noise Exceedances �t All Receiver Types 
Precinct NCA Number of Receivers 

Total Tunnelling with TBM 
NML Exceedance1 

Standard Daytime Evening Night-time 

1-10 dB 11-20 dB >20 dB 1-10 dB 11-20 dB >20 dB 1-10 dB 11-20 dB >20 dB 

Westmead 
NCA01 340 - - - - - - - - - 

NCA02 788 10 - - 18 4 - 15 10 - 

Parramatta NCA03 499 4 - - 5 - - 8 - - 

Clyde / 
Rosehill 

NCA04 392 42 - - 84 4 - 83 41 - 

NCA05 482 - - - - - - - - - 

NCA06 207 - - - - - - - - - 

Clyde / 
Silverwater NCA07 1,979 5 - - 1 - - 15 - - 

Sydney 
Olympic Park 

NCA08 91 3 - - - - - - - - 

NCA09 34 - - - - - - - - - 

Note 1: Based on worst-case predicted noise levels in each NCA. 
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Figure 16 TBM Tunnelling Ground-borne Noise Predictions 
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6.3.4 Minimum Working Distances for Ground-borne noise 

Based on the modelling approach and assumptions outlined in Section 6.2, minimum working 
distances (ie slant distances) have been determined for each tunnelling activity.  Table 34 shows the 
minimum slant distance required during each assessment period to achieve the ground-borne noise 
NML and various thresholds above the NML. 

Table 34 Minimum Working Distances for Ground-borne Noise Exceedances 

Plant Item Category Minimum Slant Distances (m) 

Residential Receivers 

Day Evening Night 

Roadheader <NML 18 28 43 

<10 dBA above NML 8 12 18 

<20 dBA above NML 4 5 8 

<30 dBA above NML 1.5 2.5 3.5 

Tunnel Boring Machine <NML 28 38 53 

<10 dBA above NML 15 21 28 

<20 dBA above NML 8 11 15 

<30 dBA above NML 5 6 8 

Rockbreaker <NML 31 41 54 

<10 dBA above NML 18 24 31 

<20 dBA above NML 11 14 18 

<30 dBA above NML 6 8 11 
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6.4 Vibration Impacts from Tunnelling Activities 

The ground-borne vibration assessment is based on the worst-case predicted ground-borne vibration 
level for sensitive receivers above the proposed tunnel alignment.  The predictions represent the 
likely highest vibration level when the TBMs, roadheaders and rockbreakers are directly below each 
receiver.  TBMs have been assessed for the full tunnel alignment between Westmead and Sydney 
Olympic Park.  Roadheaders and Rockbreakers have been assessed for station excavations, cross 
passages and the spur tunnel alignment. 

6.4.1 TBMs 

A summary of the predicted ground-borne vibration levels from TBM tunnelling in each NCA is shown 
in Table 35. 

Table 35 Overview of Vibration Criteria Exceedances �t All Receiver Types 
Precinct NCA Number of Receivers 

Total Tunnelling with TBM 
Criteria Exceedance1 

Cosmetic 
Damage Human Comfort Sensitive 

Equipment 

D/N Day Night D/N 

Westmead 
NCA01 340 - - - - 

NCA02 788 - 2 8 - 

Parramatta NCA03 499 - - - - 

Clyde / 
Rosehill 

NCA04 392 - 3 15 - 

NCA05 482 - - - - 

NCA06 207 - - - - 

Clyde / 
Silverwater NCA07 1,979 - - - - 

Sydney 
Olympic Park 

NCA08 91 - - - - 

NCA09 34 - - - - 

Note 1: Based on worst-case predicted vibration levels. 

The TBM tunnelling vibration assessment shows the following: 

�x No receivers are predicted to exceed the cosmetic damage or sensitive equipment screening 
criteria during tunnelling work. 

�x Potential exceedances of the human comfort criteria are likely in the Westmead and 
Clyde/Rosehill study areas, meaning perceptible levels of vibration may occur when tunnelling 
works are below these areas.  

Exceedances of the daytime human comfort criteria are likely at residential receivers with a slant 
distance of less than 20 metres from the tunnel crown and at commercial receivers with a slant 
distance of less than 11 metres. 
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Exceedances of the night-time human comfort criteria are likely at residential receivers with a slant 
distance of less than 25 metres from the tunnel crown. 

The location of all human comfort vibration criteria exceedances are shown in Appendix E. 

6.4.2 Roadheaders 

A summary of the predicted ground-borne vibration levels from roadheader tunnelling in each NCA is 
shown in Table 35. 

Table 36 Overview of Vibration Criteria Exceedances �t All Receiver Types 
Precinct NCA Number of Receivers 

Total Tunnelling with Roadheaders 
Criteria Exceedance1 

Cosmetic 
Damage Human Comfort Sensitive 

Equipment 

D/N Day Night D/N 

Westmead 
NCA01 340 - - - - 

NCA02 788 - 4 8 - 

Parramatta NCA03 499 - - - - 

Clyde / 
Rosehill 

NCA04 392 - 5 18 - 

NCA05 482 - - - - 

NCA06 207 - - - - 

Clyde / 
Silverwater NCA07 1,979 - - - - 

Sydney 
Olympic Park 

NCA08 91 - - - - 

NCA09 34 - - - - 

Note 1: Based on worst-case predicted vibration levels. 

The roadheader tunnelling vibration assessment shows the following: 

�x No receivers are predicted to exceed the cosmetic damage or sensitive equipment screening 
criteria during tunnelling work. 

�x Potential exceedances of the human comfort criteria are likely in the Westmead and 
Clyde/Rosehill study areas, meaning perceptible levels of vibration may occur when tunnelling 
works are below these areas.  

Exceedances of the daytime human comfort criteria are likely at residential receivers with a slant 
distance of less than 20 metres from roadheader activity and at commercial receivers with a slant 
distance of less than 12 metres. 

Exceedances of the night-time human comfort criteria are likely at residential receivers with a slant 
distance of less than 25 metres from roadheader activity. 

The location of all human comfort vibration criteria exceedances are shown in Appendix E. 
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6.4.3 Rockbreakers 

A summary of the predicted ground-borne vibration levels from Rockbreaker tunnelling in each NCA 
is shown in Table 37. 

Table 37 Overview of Vibration Criteria Exceedances �t All Receiver Types 
Precinct NCA Number of Receivers 

Total Tunnelling with Rockbreakers 
Criteria Exceedance1 

Cosmetic 
Damage Human Comfort Sensitive 

Equipment 

D/N Day Night D/N 

Westmead 
NCA01 340 - - - - 

NCA02 788 - 8 9 - 

Parramatta NCA03 499 - - - - 

Clyde / 
Rosehill 

NCA04 392 - 12 44 - 

NCA05 482 - - - - 

NCA06 207 - - - - 

Clyde / 
Silverwater NCA07 1,979 - - 1 - 

Sydney 
Olympic Park 

NCA08 91 - - - - 

NCA09 34 - - - - 

Note 1: Based on worst-case predicted vibration levels. 

The rockbreaker tunnelling vibration assessment shows the following: 

�x No receivers are predicted to exceed the cosmetic damage or sensitive equipment screening 
criteria during tunnelling work. 

�x Potential exceedances of the human comfort criteria are likely in the Westmead and 
Clyde/Rosehill study areas, meaning perceptible levels of vibration may occur when tunnelling 
works are below these areas.  

Exceedances of the daytime human comfort criteria are likely at residential receivers with a slant 
distance of less than 23 metres from rockbreaker activity and at commercial receivers with a slant 
distance of less than 14 metres. 

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. 

The location of all human comfort vibration criteria exceedances are shown in Appendix E. 
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In line with CoA D63, vibration monitoring must be undertaken at the nearest buildings to the 
construction sites during times of vibration intensive works.  Where exceedances of the criteria are 
recorded, corrective actions in line with CoA D63 would be implemented where soils at risk of 
vibration-induced settlement are identified (ie all construction affecting settlement must cease 
immediately and must not resume until fully rectified or a revised method of construction is 
established that will ensure protection of affected buildings). 
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8.2 Project Specific Mitigation and Management Measures 

Noise impacts may be apparent at the nearest receivers at certain times during the Project.  The 
Project should apply all feasible and reasonable mitigation measures to minimise the impacts, 
particularly during highly noise intensive work, such as concrete sawing, rock hammering and 
vibratory rolling. 

The following measures shown in Table 40 must be implemented in accordance with the CNVMP and 
CoA D39 to minimise the potential impacts from the works.  Reference to applicable CoA and Revised 
Environmental Mitigation Measures (REMMs) are provided for each of these measures. 

Table 40 Recommended Mitigation and Management Measures 

ID Project stage  Measure Reference / 
Notes 

NV01 Scheduling  Where feasible and reasonable, construction should be carried out 
during the approved Project working hours.  Work generating high noise 
and/or vibration levels should be scheduled during less sensitive time 
periods. 

CoA D35 

NV02 Highly noise intensive works (ie concrete sawing, rock hammering and 
vibratory rolling) should only be undertaken during the following 
approved hours, unless otherwise assessed and justified:  
7 am to 6 pm Mondays to Fridays, inclusive; and  
8 am to 1 pm Saturdays; and  
at no time on Sundays or public holidays.  

CoA D36 
REMM NV04 

NV03 Provide appropriate respite periods as per the Sydney Metro CNVS 
when highly noise intensive works are undertaken or during periods of 
high noise impacts (eg one hour of respite for every three hours of 
noise intensive work). 

CoA D36 
REMM NV02, 
NV03 

NV04 Carry out community consultation to determine the need and 
frequency of respite periods, as required by the CoA.  This should 
include consultation with the Rosehill Gardens Racecourse. 

CoA D38, D41, 
D51 
REMM NV01, 
NV15 

NV05 Co-ordination should occur between potentially interacting projects to 
minimise concurrent or consecutive works in the same areas, where 
possible. 

CoA D50, 
REMM NV18 

NV06 Noise generating work in the vicinity of potentially-affected community, 
religious, educational institutions and noise and vibration-sensitive 
businesses and critical working areas (such as theatres, laboratories and 
operating theatres) resulting in noise levels above the NMLs must not 
be timetabled within sensitive periods, unless other reasonable 
arrangements with the affected institutions are made at no cost to the 
affected institution. 

CoA D41 

NV07 During night-time works at the Clyde MSF, high noise generating 
activities should be avoided in the vicinity of the Rosehill Gardens 
Racecourse Stables (eg <100 m).  Work adjacent to the stables should 
be scheduled for less sensitive periods. 

CoA D42,  
Best Practice 
Appendix C 
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ID Project stage  Measure Reference / 
Notes 

NV08 Site Layout Compounds and work areas should be one-way to minimise the need 
for vehicles to reverse.  

CoA D42,  
Best Practice 

NV09 Stationary sources of noise, such as generators, should be located away 
from sensitive receivers.  

CoA D42,  
Best Practice 

NV10 Contractor 
management 

Training should be provided to project personnel, including relevant 
sub-contractors, on noise and vibration requirements and the location 
of sensitive receivers during inductions and toolbox talks. 

CoA D42,  
Best Practice 

NV11 Heavy 
Vehicles 

Delivery vehicles should be fitted with straps rather than chains for 
unloading, wherever possible.  

CoA D42,  
Best Practice 

NV12 Truck drivers should avoid compression braking as far as practicable.  CoA D42,  
Best Practice 

NV13 Trucks should not idle near to residential receivers or the Rosehill 
Gardens Racecourse Stables. 

CoA D42,  
Best Practice 

NV14 Air brake silencers would be used on heavy vehicles that access the 
construction sites multiple times per night or over multiple nights. 

CoA D42,  
REMM NV05 

NV15 Path Control Construction hoarding around the site perimeter should be erected to 
control the dispersion of noise offsite (noise modelling has assumed as 
a minimum 2.4 m high, 17mm solid plywood timber construction 
hoarding with no gaps, refer acoustic hoarding in Appendix C).  
Where previous contractors have already installed construction 
hoarding, the existing hoarding can be used. 

CoA D42,  
REMM NV02, 
NV06 
Best Practice 

NV16 Additional portable noise barriers may also be used around particularly 
noisy equipment such as concrete saws, where necessary. (eg in close 
proximity to the Rosehill Gardens Racecourse Stables) 

CoA D42,  
REMM NV02 
Best Practice 

NV17 Use onsite structures to shield sensitive receivers from noise such as 
site shed placement; hoarding; shipping containers; erection of 
operational stage noise barriers (where practicable) and consideration 
of site topography when situating plant. 

CoA D42,  
Best Practice 

NV18 Implement acoustic treatment of the Spoil shed and Acoustic shed at 
Westmead and Clyde Dive Site during establishment of structure, to 
control the dispersion of noise offsite.  Refer Appendix F 
Implement acoustic panels over the box excavation at the Westmead 
site (where excavation depth permits).  Refer Appendix F 

CoA D42, 
REMM NV08 

NV19 Noise/ 
Vibration 
source 
mitigation 

Noise levels of plant and equipment must have operating Sound Power 
Levels (LW) compliant with the Sydney Metro CNVS and presented in 
Appendix B. 

CoA D42,  
Best Practice 

NV20 Alternative construction methodologies and measures that minimise 
noise and vibration levels during noise intensive works would be 
investigated and implemented where feasible and reasonable.   
Use the minimum sized equipment necessary to complete the work and 
where possible, use alternative, low-impact construction techniques 
such as excavator grab instead of hydraulic hammer, bored piling 
instead of impact piling and electric chainsaws instead of petrol 
chainsaws (where possible). 

CoA D42,  
REMM NV02, 
NV09 
Best Practice 
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ID Project stage  Measure Reference / 
Notes 

Alternative construction methodologies and measures would also 
include consideration of: 

�x Sequencing works to shield noise sensitive receivers by retaining 
building wall elements 

�x Locating demolition load out areas away from the nearby noise 
sensitive receivers 

�x Providing respite periods for noise intensive works 
�x Minimising structural-borne noise to adjacent buildings including 

separating the structural connection prior to demolition through 
saw-cutting and propping, using hand held splitters and pulverisers 
or hand demolition 

�x Installing sound barrier screening to scaffolding facing noise 
sensitive neighbours 

�x Using portable noise barriers around particularly noisy equipment, 
such as concrete saws 

�x Modifying demolition works sequencing / hours to minimise 
impacts during peak pedestrian times and / or adjoining neighbour 
outdoor activity periods. 

NV21 Plant and machinery should be fitted with manufacturer supplied noise 
suppression devices and maintained where required. 

CoA D42 
REMM NV02 

NV22 Power tools should use mains power where possible rather than 
generators.  

CoA D42,  
Best Practice 

NV23 Shut down machinery, including generators, when not in operation. CoA D42,  
Best Practice 

NV24 Avoid dropping materials from a height and dampen or line metal trays, 
as necessary.   

CoA D42,  
Best Practice 

NV25 Ensure equipment is operated in the correct manner. CoA D42,  
Best Practice 

NV26 All equipment should be appropriately maintained and fitted with noise 
control devices, where practicable (eg attenuated generators).  

CoA D42,  
Best Practice 

NV27 Where night-time works are required, equipment/trucks should use 
broadband reversing alarms. 

CoA D42,  
Best Practice 

NV28 Community 
consultation 

Engagement and consultation should be carried out with the affected 
communities to understand their preferences for mitigation and 
management measures (eg Rosehill Gardens Racecourse). 

CoA D38, D41, 
D51 
REMM NV01, 
NV15 
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ID Project stage  Measure Reference / 
Notes 

NV29 Undertake consultation with the Rosehill Gardens Racecourse and an 
equine veterinary expert to help inform noise and vibration objectives 
for this sensitive receiver prior to construction. 
 
A behavioural equine noise study has been undertaken to assess the 
potential impacts of noise and vibration related to the construction of 
the Project at the Clyde Dive site immediately adjacent to the stables of 
the Rosehill Gardens Racecourse and provides recommendations to 
mitigate the impacts of constructions works on the horses.  
 
In accordance with this DNVIS and the recommendations of the study, 
GLC will adopt all reasonable and feasible mitigation measures where 
works exceed the NML at the stables. In compliance with REMM NV15, 
consultation with the owners and operators of the horse stables would 
be carried out to ensure potential impacts to horses are appropriately 
managed. 

Clyde MSF Mod 
NV20 

NV30 Provide appropriate notice to the affected sensitive receivers prior to 
starting works and before any noisy periods of works. 

CoA D38, D51 

NV31 Provide signage with a 24 hour contact number.  CoA A48 

NV32 Owners and occupiers of properties at risk of exceeding the screening 
criteria for cosmetic damage must be notified before works that 
generate vibration commences in the vicinity of those properties. If the 
potential exceedance is to occur more than once or extend over a 
period of 24 hours, owners and occupiers are to be provided a schedule 
of potential exceedances on a monthly basis for the duration of the 
potential exceedances, unless otherwise agreed by the owner and 
occupier. 

CoA D45 

NV33 Where there are complaints regarding noise, review and implement 
additional control measures, where feasible and reasonable.  

CoA B4, D42,  
Best Practice 

NV34 Monitoring Noise monitoring should be undertaken within the first month of work 
and periodically throughout the construction period and cover the 
range of activities being undertaken at the site during day, evening and 
night-time periods 

CoA C16 

NV35 Conduct noise and/or vibration monitoring in response to any formal 
complaints received. 

CoA B4, D42,  
Best Practice 

NV36 Conduct vibration monitoring if vibration intensive works are to be 
undertaken within the minimum working distances of sensitive 
receivers or structures and where exceedances have been predicted. 
Vibration testing must be conducted during vibration generating 
activities that have the potential to impact on Heritage items to identify 
minimum working distances to prevent cosmetic damage. In the event 
that the vibration testing and attended monitoring shows that the 
preferred values for vibration are likely to be exceeded, the Proponent 
must review the construction methodology and, if necessary, 
implement additional mitigation measures. Such measures must 
include, but not be limited to, review or modification of excavation 
techniques. 

CoA D42, D46  
Best Practice 
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ID Project stage  Measure Reference / 
Notes 

NV37 Noise monitoring should be undertaken at the Rosehill Gardens 
Racecourse Stables during all work scenarios where NMLs are predicted 
to be exceeded. 

CoA D42,  
Best Practice 

NV38 Noise monitoring should be undertaken where NMLs are predicted to 
be exceeded as defined by the AMM outlined in Section 8.3. 
This includes monitoring of ground-borne noise for tunnelling 
operations. 
Where site related airborne or ground-borne noise is measured to 
exceed predicted levels in this report, additional mitigation measures 
must be considered to reduce impacts. 

CoA D42,  
Best Practice 

NV39 Building 
Surveys 

Condition surveys of buildings and structures near to the tunnel and 
excavations would be undertaken prior to the commencement of 
excavation at each site, where appropriate.   
For heritage buildings and structures the surveys would consider the 
heritage values of the structure in consultation with a heritage 
specialist. 

CoA D60, 
REMM NV17 

NV40 Ground-
borne Noise 
Cross 
Passages 

The proximity of cross passages to nearby receivers and the 
corresponding construction ground-borne noise and vibration impacts 
during the excavation works would be considered when determining 
locations.  Relocation of cross passages to be further away from 
sensitive receivers to mitigate potential construction impacts would be 
considered, where feasible and reasonable. 
Limiting construction hours (to less sensitive periods) at locations where 
exceedances are predicted will also be considered, where feasible and 
reasonable. 

CoA D42,  
Best Practice 

8.2.1 Measures Identified Through Consultation 

In accordance with CoA D43 and D44, ongoing consultation with affected sensitive land users will 
identify any further mitigation and management measures.  Where additional measures are 
identified, they will be incorporated into an update of this DNVIS. 

GLC is committed to undertake consultation in accordance with CoA D44 for any activity predicted to 
generate noise levels above NMLs and outside the approved project hours (in CoA D35).  This 
consultation will occur prior to the activity commencing, and any specific mitigation measures 
identified during this consultation will be implemented. 

Community consultation has been undertaken in accordance with the Community Communication 
Strategy (CCS).  The CCS outlines key risks and issues associated with the Project.  A summary of the 
identified issues related to noise and vibration are as follows: 

�x Information about construction 

�x Construction noise and vibration 

�x Concerns about property damage 

�x Cumulative impacts of other projects 
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A range of proposed community consultation/management measures have been identified to 
address these key issues.  Some of these measures include: 

�x Early engagement with neighbouring stakeholders on likely noise and vibration impacts 

�x Implementation of mitigation measures in the CNVS, CNVMP, Minor Works Approval or Out of 
Hours Approval where relevant 

�x Noise minimised through, use of appropriate plant, tools and techniques and programming 

�x High impact noise works staged with respite periods as required by any applicable Environment 
Protection Licence or planning approval 

�x Temporary noise screens used around equipment, where appropriate 

�x Staff Induction and toolbox meetings prior to noisy activities to highlight acceptable work force 
behaviour 

�x Noise and or vibration monitoring offered in response to complaints 

�x Vibration monitoring undertaken on any adjoining heritage structures if outlined in advice from 
acoustic advisor 

�x Consult with the community about planned out-of-hours work by providing regular updates to 
the community about upcoming out-of-hours activities, associated impacts and mitigation 
measures being implemented as well as invite ongoing feedback to be provided via email, 24-
hour phone line or in-person meetings��

�x An out-of-hours work lookahead of no less than 3 months will be provided to the community on a 
quarterly basis, with site-specific notifications, via letterbox drop, email and Sydney Metro 
Connect App will provide regular updates on progress of current out of hours work as well as 
upcoming work��

�x Precinct specific newsletters with information about expected out of hours work will be 
distributed to the wider community��

�x Community information sessions will be held in each precinct prior to, and/or at the start of 
major construction stages which may have significant noise and vibration impacts��

�x Information obtained from the ongoing engagement will be considered as the out-of-hours scope 
of work is confirmed and where appropriate, targeted mitigation measures would be 
implemented.��

GLC engages with community on noise and vibration on a regular basis and will continue that 
engagement during the life of the project.  Feedback from that ongoing consultation will feed into 
the design and delivery of noise and vibration mitigation strategies to ensure they meet the needs of 
the community and stakeholders.  The outcomes of consultation to date at each construction site are 
summarised below: 
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8.2.1.2 Parramatta 

�x To mitigate the noise impacts on businesses surrounding the Parramatta construction site, the 
GLC Place Manager regularly interacts with individual local businesses around the site to 
understand their sensitivities to upcoming works and ensure timely communications. 

�x EPL variations were applied for the HV works at Parramatta (between Westmead and 
Parramatta), the D-Wall 24/7 works and Parramatta Water Treatment Plant discharge pipeline. 
The residents along the HV and discharge pipeline alignment received respite offers and 
alternative accommodation as required.  

�x The businesses, educational places and residents have been consulted on a range of out of hours 
work activities that have occurred on site or in the nearby streets, including utility works and 
footpath repair works. The GLC Team engages with the impacted receivers regularly and provide 
them with updates on project progress.  

�x Recent consultation with businesses on footpath rectification works has identified the preference 
from evening/night-time operating businesses for GLC not to undertake works on Thursday night 
to avoid impact on late night trading. 

�x No additional specific mitigation measures have been identified to date. Community engagement 
will continue, and any specific mitigation measures identified will be implemented. 

8.2.1.3 Clyde/Rosehill 
�x The Australian Turf Club (ATC), the owner of the Rosehill Gardens Racecourse, has been and will 

continue to be consulted by GLC and Sydney Metro about noise and vibration. 
�x The ATC is mainly concerned about activities in the Clyde Dive site which is adjacent to the 

western side of the racecourse.  With respect to noise and vibration, their concern is for the 
welfare of the horses.  The ATC prefers works to be conducted when there are fewer horses 
around and not during trackwork.  ATC has expressed to Sydney Metro that the noisiest and most 
impactful works should be scheduled between 9am and 2pm, if possible.  Impactful works before 
9am is not preferred because of trackwork.  In addition, the ATC prefers more impactful works to 
be conducted on Mondays and Tuesdays and less works later in the week.  The ATC has also 
indicated that it is more concerned about work at the southern end of the Clyde Dive site because 
of its proximity to stables, than it is about works at the northern end. 

�x It is noted that businesses in Clyde, Rosehill and surrounds are mostly industrial or commercial 
and adjacent to busy roads, with a significant level of background noise.  To date, only one 
business has raised concerns about construction noise.  GLC will continue to regularly engage 
directly with the business to discuss construction impacts and mitigation measures. 

�x Through consultation, GLC identified most sensitive times for Thrive Child Care and agreed to stop 
work between 12pm and 2pm to provide respite (for geotechnical works). 

�x Sydney Metro, GLC and ATC meet regularly to discuss upcoming works, predicted impacts and 
mitigation measures.  ATC is sharing a schedule of events with GLC such as race weekends which 
GLC endeavour to work around to minimise impacts. 

�x No additional specific mitigation measures have been identified to date. Community engagement 
will continue, and any specific mitigation measures identified will be implemented. 
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8.5 Implementation of Mitigation and Management Measures 

A construction representative will be appointed as a "Noise Champion" for each site to proactively 
manage upcoming works and consider the implementation of the measures detailed in Table 40 in 
consultation with the Environmental Advisor to ensure that noise and vibration impacts are 
minimised as far as practicable. 

The noise champion will be a site engineer (or delegate) whose primary role on site each day will 
include engaging with subcontractors, procuring, scheduling, and planning out works.  Planning will 
include review of the mitigation measures during construction forecasting meetings, which typically 
includes a three week look ahead. 

The senior environmental advisor will brief the noise champion on the DNVIS/CNVMP and the 
mitigation measures required (Table 40).  The noise champion will be empowered to make day to day 
changes where necessary. 
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Sound Power Level (Lw) 118 111 108 109 90 82 109 103 108 108 103 113 104 105 104 106 98 118 9798 115 100 105 110 95 122 115 122 115 106 98 92 99 113 102 88 113 103 98 80 108 112 112 109 104 104 107 109 118 103 103 108 99 114 110 103 108 109 113 116 10993 110 111
Estimated utilisation in assessment period (%) 100% 50% 50% 100% 100% 100% 100% 100% 50%50% 100% 30% 30% 30% 30% 30% 30% 30% 25% 25% 100% 100% 100% 100% 100% 30% 30% 30% 30% 30% 30% 100% 100% 50% 50% 100% 50% 25% 100% 100% 50% 100% 30% 100% 30% 50% 100% 100% 30% 100% 25% 50% 50% 50% 25% 25% 25% 100% 30% 30% 100% 100% 50% 30%

ID Construction Scenario
WM.001 Site preparation work 114 1 1 1 1 4 4 1 2

WM.002 Initial investigation works 116 1 2 4 1

WM.003 Vegetation removal and grubbing 112 1 1 1 1

WM.004 Protecting and/or relocating utilities 119 1 1 4 1 1

WM.005 Establishing site amenities 118 1 1 2 2 1 1 1

WM.006 Establishing Water Treatment Plant (WTP) 104 1 1 2 2

WM.007 Establishing vehicle access and egress points 124 1 1 1 2 4 1 1

WM.008 Establishing concrete slabs or piling platforms 121 1 1 1 2 1 1

WM.009 Establishing spoil shed (slab) 119 1 2 1 1 2 1 1 1

WM.010 Establishing spoil shed (structure) 110 1 1 4 1 2

WM.011 Station Box bored piling 113 1 1 1 1 1

WM.012 Station box pile breakback 123 1 1 3 1 1

WM.013 Establishing truck wheel wash or rumble grid 118 1 1 1 1

WM.014 Box excavation ground support - Ground anchors / shotcrete / rockbolts 123 1 1 1 1 1 2 1 2 1 1 1 1

WM.015 Box excavation ground support - internal struts and waler install 114 2 1 1 1

WM.016a Box Excavation (at surface) 116 1 1 1 1

WM.016b Box excavation (hammers at surface) 127 1 1 1 2 1

WM.017a Box excavation (rock at depth) 120 1 2 1

WM.017b Box Excavation - Rockbolting / Shotcrete 113 1 1 1 2

WM.018 Mined Tunnel Excavation 121 1 1 2 3 1 1 1 1 2

WM.019a  Delivery of equipment / heavy vehicle deliveries (a)4 108 4

WM.019b  Delivery of equipment / heavy vehicle deliveries (b)4 102 1

WM.019c  Delivery of equipment / heavy vehicle deliveries (c)5 97 1

WM.020 TBM Retrieval - including OSOM delivery 120 2 2 1 1 4 1 2 2 10 1 2 10 1 4 4 6 4

WM.021 General operation of ancilliary facility 113 1 2 1 1 2 1 1 1

WM.022 Gantry Crane Operation (OOHW) 113 1 1 2 1 1

WM.023a Permanent Tunnel Lining and FRP (non-concreting works) 109 1 1 2 1 1 1 1 2 2 1

WM.023b Permanent Tunnel Lining and FRP (concreting works) 118 1 5 1 1 10 1 1 1 1 1 2 1 3

WM.024 Installation of Monitoring Equipment 119 1 2 2 1

WM.025 Removal of acoustic/spoil shed (approved hours) 113 1 2 2 1 1 2

WM.026 OSOM Deliveries 107 1 1 2 1

Note 1: 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 2: Sound power level data is taken from the DEFRA Noise Database, AS2436, TfNSWConstruction Noise and Vibration Strategyand Sydney MetroConstruction Noise andVibration Standard.

Note 3: Sound power level determined from equipment specific data from GLC.

Note 4: WM.19 includes 3 heavy vehicle (eg concrete truck/road truck) movements outside the shed in 15 min period entering from Hassall Street, exiting to Hawkesbury Road. WM.19b includes 1 heavy vehicle movement outside the shed in a 15 min period entering/exiting to Hawkesbury Road only. Modelling assumes trucks are located both inside and outside the Acoustic shed. Where heavy vehicles are located only within the Acoustic shed, NML compliance is achieved.

Note 5: WM.19c includes 20T trucks only.  WM.19c includes 1 truck (20T) movement outside the shed in a 15 min period entering/exiting to Hawkesbury Road only.  Modelling assumes trucks are located both inside and outside the Acoustic shed.

Table B1 Westmead - Construction Scenarios and Equipment
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Estimated utilisation in assessment period (%) 25 100 50 100 100 100 100 100 30 30 30 100 50 25 100 100 100 100 100 30 50 100 50 100 50 25 100 50 100 100 30 100 30 100 50 100 50 50 50 25 25 100 30 100 100 100 100 100 30 30 30

ID Construction Scenario
PM.01 Site preparation work 109 1 1 1 2 4 2 
PM.02 Initial investigation works 116 1 1 2 4 1
PM.03 Archaeological Clearance 111 2 2 2
PM.04 Removal and/or relocating utilities 122 1 1 1 2 1 4 1 1 2 1 
PM.05 Demolition 120 1 1 1 1 4 2 
PM.06 Establishing Water Treatment Plant 120 1 2 1 1 2 1 1 2 2 1 1 2
PM.07 Establishing vehicle access and egress points 117 1 1 1 1 2 1 1 1 
PM.08a Establishing concrete slabs or piling platforms and D Wall Infrastructure 118 1 1 1 1 2 1 2 1 1
PM.08b Establishing D Wall Infrastructure 113 2 1 1 1 3 2 1
PM.09a Station Box D Wall Excavation with Grab & Cutters 123 1 5 1 1 2 2 1 1 2 1 3 2 1 2 1 2 2 1 
PM.09b Station Box D Wall - reduced fleet 1 112 1 1 1 1 2 1 1 1 
PM.09c Station Box D Wall - reduced fleet 2 120 1 2 2 1 1 1 1 2 1
PM.10 Station box pile breakback/trim 123 1 1 3 1
PM.11 FRP (form reo pour - concrete works capping beam) 116 3 2 1 1 1 1 2 2
PM.12 Internal Haul road and Station Box Bridge 116 2 2 1 1 1 1 1 2 2 1 2 
PM.13 Establishing spoil stockpile area 109 1 4 1 2
PM.14 Box excavation ground support - internal struts and waler install 116 2 2 1 2 1 4 2 4 2 
PM.15a Box Excavation to -26m 130 4 1 1 1 2 4 2 3 2 1 1 6 
PM.15b Box Excavation to -26m (OOHW) 121 4 1 1 1 2 2 2 1 6 
PM.16 Delivery of Equipment / General Truck Movements 110 1 1 4 4
PM.17a Nozzle construction and demobilisation - fissure grouting 117 1 1 2 1 3 1 1 
PM.17b Nozzle construction and demobilisation - canopy tube installation 120 1 1 2 1 1 3 1 2 
PM.17c-1 Nozzle construction and demobilisation - Concrete D-Wall removal 125 1 2 1 1 1 1 1 2
PM.17c-2 Nozzle construction and demobilisation - Concrete D-Wall removal (OOHW)3 121 2 1 1 1 2
PM.17d-1 Nozzle construction and demobilisation - ground support and excavation 127 1 1 2 1 1 2 2 2 2 1 1 1 2 
PM.17d-2 Nozzle construction and demobilisation - ground support and excavation (OOHW)3 126 2 2 2 1 1
PM.17e Nozzle Construction and demobilisation - tunnel spoil loadout 116 1 1 1 1 1 1 1 
PM.17f Nozzle Construction and demobilisation - Rock bolting 114 1 1 1 1
PM.18 General operation of ancillary facility 111 1 1 1 2 2 1 2 
PM.19 Tunnel invert/secondary lining concreting works 115 3 1
PM.19a Cross Passage FRP & TBM Invert Works 119 3 1 1 1 1 1 3 5 2 
PM.20 Cross passage works 116 2 4 1
PM.20a Supporting works for Cross Passage Excavation 115 2 1 1 1 1 1 2 1 1 2 
PM.20b Cross passage excavation & FRP Works 118 2 3 1 1 1 1 3 1 3 3 
PM.20c Cross passage excavation & FRP Concrete Works 118 3 1 1 1 1 2 3 1 
PM.20d Cross passage excavation & TBM Invert Works5                                                                                         117 3 1 1 1 1 2 2
PM.21 Tunnel vent fan operation 110 2
PM.22 Installation of Monitoring Equipment 119 1 2 2 1
PM.23a Nozzle Tunnel Secondary Lining FRP Works - Form & Reo 115 1 2 1 4 1 1 4 1 2 
PM.23b Nozzle Tunnel Secondary Lining FRP Works - Concrete pours 117 1 3 2 1 1
PM.24 TBM traverse through Parramatta Station box preparation works 122 2 1 1 2 1 1 1 1 1 1 1 6 6 1 1 3 1 1 4 
PM.25 Sydney Water SEA Works 124 2 2 1 1 1 1 2 2 1 1 1 1 2 1
PM.26a Macquarie Street/Horwood Place Local Area Works 124 2 2 1 1 1 2 2 1 1 1 1 2 1 1
PM.26b Macquarie Street/Horwood Place Local Area Works (OOHW1)3 117 2 2 1 1 2 2 1 1 1 2 1 1

PM.26c Macquarie Street/Horwood Place Local Area Works (OOHW2)3 115 2 2 1 1 2 2 1 1 2 1 1
PM.27 240 Church Street Works 117 1 3 1 1 2 1 2 1 2 2 1 1
PM.28 Station box maintenance works 108 2 1 2 1 1
PM.29 Water management/dewatering 113 2 2 1 2
Note 1: 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 2: Sound power level data is taken from the DEFRA Noise Database, AS2436, TfNSW Construction Noise and Vibration Strategy and Sydney Metro Construction Noise and Vibration Standard.

Note 3: Reduced Equipment Fleet for OOHW period.

Note 4: Sound power level provided by GLC for specific equipment.

Note 5: Equipment fleet reduced to 2 x 'concrete agitator trucks' during the OOHW2 assessment period.

Table B2   Parramatta - Construction Scenarios and Equipment
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Estimated utilisation in assessment period (%) 25 100 100 100 100 100 50 50 25 30 50 100 25 100 100 100 100 100 50 30 50 30 100 100 50 100 100 25 100 75 100 50 30 50 50 100 100 30 50 50 30 100 50 100 25 25 25 100 100 50 100 100

ID Construction Scenario
CD.01a Construction site establishment / Haul Roads 117 1 1 2 1 1 3 3

CD.01b Demolition of former Rosehill Station 122 1 1 1

CD.02 Piling platforms 113 1 1 1 2 4 4

CD.03 Tree Removal 114 1 1 1 1 1

CD.04 Shaft Construction (excavation and piling) 124 1 1 1 1 2 1 1 4 2 1 1 2 4

CD.05 Establishing concrete slabs / acoustic shed 118 1 1 3 1 4 1 2 4 1 4 2

CD.06 Bulk Earthworks 125 5 1 2 1 1 1 1 1 1 5

CD.07 Haul Road FRP (Form Reo Pour) 114 2 2 2

CD.08a Decline Structure Construction (Piling) 118 1 1 1 1 1 1 1 3 1 1 1

CD.08b Decline Structure Construction (Capping Beam - 50% overlap with piling)116 1 1 2 1 1 1 1 1 2

CD.08c Decline Structure Construction (10% overlap with capping beam) 126 1 1 3 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 3 1

CD.09 Spur Line Excavation 109 3 1 4 3 3 3 2 3 1 3 1 1 3 3 3 2 3* 2 2

CD.10 Spur line lining 96 2 5 1 1 1 1 1

CD.11 Junction excavation 108 3 1 4 2 3 1 2 3 2 3 2 3

CD.12 Junction lining 110 2 2 3 2 1 3 1 1 3 4

CD.13 Demobilisation 123 2 2 3 3 1 1 4 2 1 2

CD.14 General operation of ancillary facility 113 1 2 2 3 2 1 2 1 1 2

CD.15 Watermain diversion 119 1 1 1 1 1 1 1 1

CD.16 Carlingford Rail Line Oversided Deliveries 114 2 4

CD.17 Utility Protection Slab 115 1 1 1 1 1 1 1

CD.18 ATC Boundary Installation - Retaining wall construction and security fence installation122 1 1 1 1 1 1 1
Note 1: 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 2: Sound power level data is taken from the DEFRA Noise Database, AS2436, TfNSWConstruction Noise and Vibration Strategyand Sydney MetroConstruction Noise andVibration Standard.

Note 3: Equipment underground - not modelled for airborne noise.

Note 4: Sound power level provided by GLC for specific equipment.

Note 5: Modelled within Acoustic Shed.

Table B3 Clyde Dive - Construction Scenarios and Equipment



Equipment T
ot

al
 L

w
 (

dB
A

)

A
sp

ha
lt 

- 
T

ru
ck

 a
nd

 S
pr

ay
er

B
ul

ld
oz

er

C
ha

in
sa

w1

C
om

pa
ct

or

C
on

cr
et

e 
ag

ita
to

r 
tr

uc
k

C
on

cr
et

e 
pu

m
p 

tr
uc

k

C
ra

n
e 

- 
M

ob
ile

C
ra

ne
 -

 T
ru

ck
 m

ou
nt

ed
 (

20
-6

0 
to

nn
e)

E
le

va
te

d 
W

or
k 

P
la

tfo
rm

E
xc

av
at

or
 -

 T
ra

ck
ed

 (
10

 to
nn

e)

E
xc

av
at

or
 -

 T
ra

ck
ed

 (
20

 to
nn

e)

E
xc

av
at

or
 -

 T
ra

ck
ed

 (
30

 to
nn

e)

E
xc

av
at

or
 -

 T
ra

ck
ed

 (
40

 to
nn

e)

E
xc

av
at

or
 -

 T
ra

ck
ed

 (
6 

to
nn

e)

E
xc

av
at

or
 2

0-
30

T
 +

 H
am

m
er1

G
en

er
at

or
 -

 a
tte

nu
at

ed

G
ra

de
r

H
an

d 
to

ol
s 

(e
le

ct
ric

)

Li
gh

t V
eh

ic
le

 -
 4

W
D

Li
ne

 M
ar

ki
ng

 T
ru

ck

Lo
ad

er
 -

 F
ro

nt
-e

nd
 (

w
he

el
ed

) 
(2

3 
to

nn
e)

Lo
ad

er
 -

 s
ki

ds
te

er
 (

1 
to

nn
e)

P
ile

 D
riv

er
 -

 V
ib

ra
to

ry

P
ili

ng
 R

ig
 -

 B
or

ed

R
ol

le
r 

- 
la

rg
e 

pa
d 

fo
ot

R
ol

le
r 

- 
sm

oo
th

 d
ru

m

R
ol

le
r 

- 
V

ib
ra

to
ry1

S
aw

 -
 C

on
cr

et
e1

T
ra

ck
ed

 H
yd

ra
ul

ic
 D

ril
lin

g 
R

ig1

T
ru

ck
 -

 D
um

p

T
ru

ck
 -

 M
ed

iu
m

 R
ig

id
 (

20
 to

nn
e)

T
ru

ck
 -

 r
oa

d 
tr

uc
k/

 tr
uc

k 
&

 d
og

 (
30

 to
nn

e)

T
ru

ck
 -

 V
ac

uu
m

 (
N

D
D

)

T
ub

 G
rin

de
r/

M
ul

ch
er

 (
40

-5
0h

p)

V
ib

ra
to

r 
- 

C
on

cr
et

e

W
at

er
 C

ar
t /

 R
oa

d 
S

w
ee

pe
r

Sound Power Level (Lw)2 106 108 105 106 109 108 113 108 97 100 105 110 115 95 122 92 113 102 103 108 112 110 121 112 109 107 109 118 114 110 103 108 109 116 113 107 

Estimated utilisation in assessment period (%) 50 50 50 100 100 100 50 50 30 50 50 50 50 50 30 100 50 50 25 50 100 100 50 50 50 50 50 30 50 25 25 25 100 30 50 50

ID Construction Scenario
MSF.01a Construction site establishment 126 2 2 3 2 2 2

MSF.01b Traffic Adjustment 112 1 2 1

MSF.02 Haul Roads and Site Amenities 121 1 1 2 1 1 1 1 6 2 2 1 

MSF.03 Earthworks 119 1 4 1 3 1 1 2 6 2 1 

MSF.04 Drainage installation & Combined Services Route 119 1 1 3 1 1 1 1 1 

MSF.05 Utility trench and services corridor 122 1 1 1 4 4 4 1 2 1 1 1 1 1 1 1 

MSF.06 FRP works, Concrete works and retaining walls 117 2 1 1 2 1 2 1 2

MSF.07a Water Conveyancing Structure - Construction 121 1 2 1 3 1 1 1 1 2 1 3 1 1 1 1 

MSF.07b Water Conveyancing Structure - Delivery 115 2 4 4

MSF.08 Water Conveyancing Structure - Finishing Works 119 2 2 6 1

MSF.09 Unwin Street Diversion - Construction 125 1 1 1 1 2 1 1 1 1 1 1 2 2 1 

MSF.10 Unwin Street Diversion - Finishing Works 115 1 1 1 1 1 1 

MSF.11 Demobilisation 122 2 1 1 1 1 1 2

MSF.12a Unwin Street Overpass (Piling, FRP, Earthworks, Heavy Lifting) 120 1 2 1 2 1 1 1 1 1 1 2 1 1 1 

MSF.12b Unwin Street Overpass - Delivery 115 2 4 4

MSF.13 General operation of ancillary facility 111 1 2 2 2 2 1 2

MSF.14 Utility Adjustment 119 1 1 1 2 3 1 1 1 

MSF.15 Clearing Vegetation 113 1 1 1

MSF.16 Ground Improvement Work 115 2 1 1 1

MSF.17 Creek Adjustment works 116 1 2 1 4 2 3 1 1 

MSF.18 Duck Creek Detailed Site investigations 111 1 1 1
Note 1: 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 2: Sound power level data is taken from the DEFRA Noise Database, AS2436, TfNSW Construction Noise and Vibration Strategy and Sydney Metro Construction Noise and Vibration Standard.

Table B4   Clyde MSF - Construction Scenarios and Equipment
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Sound Power Level (Lw)2 109 90 109 103 104 98 121 113 105 110 115 122 98 92 93 102 88 103 112 109 118 98 106 113 110 103 108
Estimated utilisation in assessment period (%) 25 100 100 100 30 30 50 50 100 100 100 30 30 100 100 50 100 25 100 100 30 100 100 50 25 25 25

ID Construction Scenario
RH.016a D-Wall construction (Approved Hours) 119 2 1 1 1 1 1 2
RH.016b D-Wall construction (OOHW) 115 2 1 1 1 1 2
RH.017 Box excavation (at surface) 122 1 1 2 2 4
RH.018 Box excavation (rock at depth) 126 2 1 2 2 1 2 2
RH.019 FRP (form reo pour - concrete works) 115 2 2 1 1 1 1
RH.020 Delivery of Equipment (OOHW) 110 2 2 4 4
RH.021 TBM Support and Spoil Handling 118 1 1 2 2 2 1 4
RH.022 General operation of ancilliary facility 109 2 2 1 2 2 2 1 2
Note 1: 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 2: Sound power level data is taken from the DEFRA Noise Database, AS2436, TfNSWConstruction Noise and Vibration Strategyand Sydney MetroConstruction Noise and Vibration Standard.

Note 3: Sound power level provided by GLC for specific equipment.

Table B5   Rosehill - Construction Scenarios and Equipment



Table B6   Sydney Olympic Park - Construction Scenarios and Equipment
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Sound Power Level (Lw)2 105 90 105 109 103 103 104 98 104 113 104 97 105 100 106 106 92 102 103 109 100 103 103 108 116 104 103 93 110
Estimated utilisation in assessment period (%) 50 100 100 100 100 60 30 30 30 30 100 30 100 100 50 30 100 50 30 100 50 30 30 30 30 100 50 30 30

ID Construction Scenario
SOP.1 Construction site establishment 110 1 1 1 1 2 4 2
SOP.2 TBM Retreival 114 1 1 1 1 5 2 1 1 2 4 1 4 1 1
SOP.2b TBM Retrieval + Material load out and shotcreting of cross passages 117 1 1 1 1 1 1 2 5 1 2 1 1 2 4 1 1 1 4 2 1 1
SOP.3 Nozzle Construction (approved hours) 115 1 2 4 1 1 1 2 1 1 2
SOP.4 General operation of ancillary facility 106 1 2 2 2 2
SOP.5a Tree Trimming for TBM Retrevial 114 2 2 2 1
SOP.5b Tree Trimming for TBM Retrevial (OOHW2)3 111 2 2 2
SOP.6 Demobilisation 111 1 1 1 1 2 4 2 2
SOP.7 Cross Passage Concrete Pours 116 2 3 2 1 1 3 2
Note 1: 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 2: Sound power level data is taken from the DEFRA Noise Database, AS2436, TfNSWConstruction Noise and Vibration Strategyand Sydney MetroConstruction Noise and Vibration Standard.

Note 3: Reduced equipment fleet for OOHW2

Note 4: Sound power level provided by GLC for specific equipment.
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APPENDIX C 
Airborne Noise Impact Maps 

 
  



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

NCA01

H:\Projects-SLR\610-SrvSYD\610-SYD\610.30644.00000 Sydney Metro West Western Tunnelling P\06 SLR Data\01 CADGIS\GIS\SLR61030644_C01_WM_01_Site_preparation_work_Day_03.mxd

I
WM.01 Site preparation work

Predicted Noise Impacts 
(Approved Hours)

FIGURE C-01

0 100 200
m

Data Source: 
ESRI Topographic

Coordinate System:   GDA2020 MGA Zone 56 Project Number:   610.30644
Date Drawn:   03-Aug-2023Scale:   1:5,000   at A4

LEGEND

!( Parramatta Light Rail Stations

NCA Boundaries

Acoustic Hoarding

Parramatta Light Rail

Rail Network

Work Zone

Westmead Construction Site

Sensitive Receivers

Residential

Commercial/Industrial

Other Sensitive

Other Stables

Predicted Noise Impact
(Level Above NML)

1 - 10 dBA

11 - 20 dBA

21 - 30 dBA

> 30 dBA

Note: Other Sensitive Receivers should only be considered impacted 'when in use'.



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

NCA01

H:\Projects-SLR\610-SrvSYD\610-SYD\610.30644.00000 Sydney Metro West Western Tunnelling P\06 SLR Data\01 CADGIS\GIS\SLR61030644_C02_WM_02_Initial_investigation_works_Day_03.mxd

I
WM.02 Initial investigation works

Predicted Noise Impacts 
(Approved Hours)

FIGURE C-02

0 200100
m

Data Source:
ESRI Topographic

Coordinate System:   GDA2020 MGA Zone 56 Project Number:   610.30644
Date Drawn:   03-Aug-2023Scale:   1:5,000   at A4

LEGEND

!( Parramatta Light Rail Stations

NCA Boundaries

Acoustic Hoarding

Parramatta Light Rail

Rail Network

Work Zone

Westmead Construction Site

Sensitive Receivers

Residential

Commercial/Industrial

Other Sensitive

Other Stables

Predicted Noise Impact
(Level Above NML)

1 - 10 dBA

11 - 20 dBA

21 - 30 dBA

> 30 dBA

Note: Other Sensitive Receivers should only be considered impacted 'when in use'.



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

NCA01

H:\Projects-SLR\610-SrvSYD\610-SYD\610.30644.00000 Sydney Metro West Western Tunnelling P\06 SLR Data\01 CADGIS\GIS\SLR61030644_C03_WM_03_Vegetation_removal_and_grubbing_Day_03.mxd

I
WM.03 Vegetation removal 

and grubbing
Predicted Noise Impacts

(Approved Hours)

FIGURE C-03

0 200100
m

Data Source:
ESRI Topographic

Coordinate System:   GDA2020 MGA Zone 56 Project Number:   610.30644
Date Drawn:   03-Aug-2023Scale:   1:5,000   at A4

LEGEND

!( Parramatta Light Rail Stations

NCA Boundaries

Acoustic Hoarding

Parramatta Light Rail

Rail Network

Work Zone

Westmead Construction Site

Sensitive Receivers

Residential

Commercial/Industrial

Other Sensitive

Other Stables

Predicted Noise Impact
(Level Above NML)

1 - 10 dBA

11 - 20 dBA

21 - 30 dBA

> 30 dBA

Note: Other Sensitive Receivers should only be considered impacted 'when in use'.



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

NCA01

H:\Projects-SLR\610-SrvSYD\610-SYD\610.30644.00000 Sydney Metro West Western Tunnelling P\06 SLR Data\01 CADGIS\GIS\SLR61030644_C04_WM_04_Protecting_and_or_relocating_utilities_Day_03.mxd

I
WM.04 Protecting and/or 
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WM.05 Establishing Site Amenities

Predicted Noise Impacts 
(Approved Hours)

FIGURE C-05
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Predicted Noise Impact
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> 30 dBA

Note: Other Sensitive Receivers should only be considered impacted 'when in use'.
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WM.08 Establishing concrete slabs 

or piling platforms 
Predicted Noise Impacts 

(Approved Hours)

FIGURE C-08
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(Level Above NML)

1 - 10 dBA

11 - 20 dBA

21 - 30 dBA
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Note: Other Sensitive Receivers should only be considered impacted 'when in use'.
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WM.09 Establishing spoil 

shed (slab) 
Predicted Noise Impacts

(Approved Hours)

FIGURE C-09
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Note: Other Sensitive Receivers should only be considered impacted 'when in use'.
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WM.10 Establishing spoil

shed (structure) 
Predicted Noise Impacts

(Approved Hours)

FIGURE C-10
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Note: Other Sensitive Receivers should only be considered impacted 'when in use'.
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