Unclassified

Sydney Metro — Integrated Management System (IMS) v i“',.

(Uncontrolled when printed) NSW

EEEEEEEEE

Wik

GOVERNMENT

sydney
METRO

Dulwich Hill, Campsie and
Punchbowl Station Upgrades

Construction Noise and Vibration
Impact Statement

Sydney Metro Integrated Management System (IMS)

Applicable to: City & Southwest

Document Owner: Southwest Metro

System Owner: -
Status: Draft

Version: Rev01

Date of issue: 17 February 2021

Review date: 17 February 2021

© Sydney Metro 2020

© Sydney Metro 2020 Unclassified Page 1 of 63
20210217 Dulwich Hill Campsie and Punchbowl Station Upgrades CNVIS Rev01_6pmTable14-15-16



Unclassified

A
Sydney Metro — Integrated Management System (IMS) .‘&“‘1’. ‘ st
(Uncontrolled when printed) Qﬂsgﬂ M METRO
Table of contents

1. Lo T W 1o o P 7
1.1. Context and scope of this Sub-plan ..., 7
1.2. Project background.............oooouiiiiiiii e 7
1.3. Scope of this CNVIS ... e 7
1.4. Conditions Of APProVal.......cccceeeeeiii i 8
2. Site deSCriplion ... e e e nnnen 9
2.1. Residential rECEIVEIS .......cooiiiiiei e 9
2.2. Commercial and industrial reCeivers ..., 9
2.3. Other SeNSItiVe FECEIVEIS .....ccoeeeeeeeee e 9
24, HEIMEAGE ... 10
3. Summary of construction WOrKs.............ccooiiiiiiccccis e 12
4. Existing noise environment.............cccoiicciin s e 17
5. Noise management leVels...........cuuuuiiiiiiiiiiiieiieier e 19
51. COoNSEIUCLION NOUFS......iiee e 19
5.2. Airborne construction NOISE ........o.uuuiiii i 20
5.3. HIgh iMpPact NOISE .........uuuiiiiiiiiiiii e 23
5.4. Sleep disturbancCe...........oooviiiii i 26
5.5. Construction traffic NOISE ........ccooeeiiiiee e 26
6. Prediction and assessment of noise levels.............cooeveeiiiieiiieiiieieeeeeeceeeeeeeeeeees 28
6.1. Methodology of prediCtions ..............ccoiiiiiiiiii e 28
6.1.1. Airborne noise prediction methodology ............cccooeeiiiiiiiiiieennn. 29
6.2. Standard mitigation Measures ...........c..ceeii i 30
6.3. Predicted construction noise leVvels................uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieees 32
6.4. Additional mitigation Measures .........cccoovvveiiiiiieecceec e 44
6.5. Construction traffic noise assessment............cccooeeiiiiiiiii, 49
7. Vibration goals and assessment............ccciiiieciiiimrscn s e 50
7.1. Building damage vibration goals ..............ccccceeiiiiiiiiiiiic 50
7.2. Human comfort vibration goals ...........cooeiiiiiiiiii e, 50

7.3. MiItIGAtioN ... ———————— 51
7.4. Summary of vibration intensive WOrKS.............ccccuiiiiiiiniiiiiiiieee e 52
7.5. Vibration assessment ..........ooooi i 53
7.6. Ground-borne NOISE......cccoeiieeee e 54
8. CONCIUSION.......c s s s n s s s s s sn s snnnsnnnnnnnn 55
Appendix A — Land USE SUIVEY MAPS .....cceeummuuierrrrrmrmmmanssaassrerrenmmmssssssssssesenmnnsssssssssreennns 56
Appendix B Worksite Area Maps ........c.ccceciiiiirmiiimmressss s srssssssssssssssssssmmssssessnsssssennanes 57
Appendix C Noise Contour Maps.........cccuuceuuciiiiiimrenremssssssssrssssssssssssssssssssssmsssssssssesssnnnns 58
Appendix D Table of Reference Noise Predictions.............cccuviimmiiiiiiiieiiciececseeseeeeeeeeeeees 59
Appendix E WOrks SCENAIOS ......cccoeiiiiiiiiiiiiiieiieisesessesesssssesessesssssssssesssssssssssssssssesessnsnnnnes 60
Appendix F Table of Works Scenario Noise Predictions ..........cccccooiiiiiicciciiinnnneeee, 61
Appendix G Method for Calculating Noise Levels for Concurrent Works..................... 62
© Sydney Metro 2020 Unclassified Page 2 of 63

20210217 Dulwich Hill Campsie and Punchbowl Station Upgrades CNVIS Rev01_6pmTable14-15-16



Unclassified

A

Sydney Metro — Integrated Management System (IMS) .‘&“‘1’. st

(Uncontrolled when printed) Qﬂsgﬂ M METRO
Appendix H — TINSW recommended safe working distances for vibration intensive

] F= 10 U 63

Figures
No table of figures entries found.
Tables
Table 1: CNVIS ComplianCe MatriX.........cooeeiiiiiiiiiie e 8
Table 2: List of heritage receivers near the proposed station Works ..............ccccoeevvvveennenn. 11
Table 3: Proposed Construction Works with typical worst case Sound Power Levels (SWL,
0| e e 12
Table 4: Measured ambient and background noise levels ...........cccccoovvviiiiiiiennnnn.n. 17
Table 5: How NML at Residences are derived (External) .........ccccooooeeiiiiiiiiieennnnnn. 20
Table 6: Noise Management Levels at Non-residential Sensitive Land Uses......... 21
Table 7: Project-specific residential Noise Management Levels (NMLs)................ 23
Table 8: Restrictions on highly noise intensive Works ...........cccccoeeiiiiiiiiiiiiceen e, 24
Table 9: Summary of worst-case predicted noise levels from Station redevelopment
works at residential receivers, for 120dB(A) SWL worksite area source...........cc.cccoeevuuunnee. 33
Table 10: Summary of worst-case predicted noise levels from Dulwich Hill Station
redevelopment works at receivers, for predicted typical worst-case SWL worksite noise
Lo V] ol (o] =Y=To s IS o1=1 1 1= 1 1 [0 JN TR 35
Table 11: Summary of worst-case predicted noise levels from Campsie Station
redevelopment works at receivers, for predicted typical worst-case SWL worksite noise
{0 V| ol (o] =Y=To s IS o1=1 1 1= 1 1 [0 JN TR 37
Table 12: Summary of worst-case predicted noise levels from Punchbowl Station
redevelopment works at receivers, for predicted typical worst-case SWL worksite noise
{0 V] ol TR (o g =Y=To] a IS o1=1 1 1= 1 [0 JN TR 40
Table 13: Additional Mitigation Measures ............cccvvvviiiiiiiiiiiiiiiee 44
Table 14: AMMM — Airborne Construction NOIS€..........ccovvvviiiiiiiiiiiiiiiiiiieiieeeeee 45
Table 15: AMMM — Ground Borne Construction NOIS€e ...........cccovvvviiiiiiiiiiiiiiiiininnn. 46
Table 16: AMMM — Ground borne Construction Vibration............ccccccevvvviviiniinnnnnn. 46
Table 17: Recommended AMMM to be considered for the proposed works — per
SCENANio AN STALION ......cciiiiiiii e et 47
Table 18: Vibration Dose Value Ranges which might result in low probability of
adverse comment within residential buildings, from BS6472-1992...........cccccceiiiiiiiiiiiennnenn. 51
Table 19: Criteria for exposure to continuous and impulsive vibration — alternative
screening level for human comfort measured in real-time ...........cccooooi e, 51
Table 20: Typical vibration emission and working distances from vibration-generating
plant proposed for the Station redevelopment WOrkS.............ooooviiiiiiiiiiiiiiiiicce e, 53

© Sydney Metro 2020 Unclassified Page 3 of 63

20210217 Dulwich Hill Campsie and Punchbowl Station Upgrades CNVIS Rev01_6pmTable14-15-16



Unclassified

sydney

Sydney Metro — Integrated Management System (IMS) .“i“','.
NSW METRO

(Uncontrolled when printed)

‘GOVERNMENT

Document Control

Southwest Metro — Dulwich Hill, Campsie and Punchbowl Station Upgrades
Construction Noise and Vibration Impact Statement

Title

Document No/Ref SWM-DCP-CNVIS-001.

Version Control

Revision Date Description

00 17 December 2020 | Draft

01 17 February 2021 Revised draft

© Sydney Metro 2020 Unclassified Page 4 of 63

20210217 Dulwich Hill Campsie and Punchbowl Station Upgrades CNVIS Rev01_6pmTable14-15-16



Unclassified

sydney
METRO

NAS
Sydney Metro — Integrated Management System (IMS) "‘.“L’;
(Uncontrolled when printed) NSW

GOVERNMENT

Terms and Definitions

Terms Definitions

AMM Additional Mitigation Measures

AS Australian Standard

AVTG NSW EPA “Assessing Vibration: a technical guideline”

CEMP Construction Environmental Management Plan

CNVIS Construction Noise and Vibration Impact Statement

CNVS Construction Noise and Vibration Strategy

CoA Conditions of Approval

cssi Critical State Significant Infrastructure

dB Decibels

DECCW NSW Department of Environment, Climate Change and Water (now DPIE EESG)

DPIE Department of Planning, Industry and Environment

EIS Environmental Impact Statement

ENMM Environmental Noise Management Manual

EP&A Act Environmental Planning and Assessment Act 1979 (NSW)

EPA NSW Environment Protection Authority

EPL Environment Protection Licence under the POEO Act

ER Environmental Representative

HNA Highly Noise Affected

ICNG NSW EPA Interim Construction Noise Guideline

IMS Sydney Metro Integrated Management System

ISO International Standardization Organisation

IwWC Inner West Council

Minister, the The Minister of New South Wales (NSW) Planning

NCA Noise Catchment Area

NML Noise Management Level

NPl NSW EPA “Noise Policy for Industry”

NSW New South Wales

NVMP Construction Noise and Vibration Management Plan

OOHW Out-of-Hour Works

POEO Act Protection of the Environment Operations Act 1997 (NSW)

Proponent The person or.organisation identified as the proponent in Schedule 1 of the planning
approval. In this case Transport for NSW

RBL Rating Background Level

REMM Revised Environmental Mitigation Measure

RMS Road and Maritime Services

r.m.s. Root Mean Square (acoustics, noise and vibration)

RNP Road Noise Policy
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Secretary The Secretary of the Department of Planning, Industry and Environment

SM | Sydney Metro

SPIR . Submissions and Preferred Infrastructure Report

Ssi | State Significant Infrastructure

TBA To be announced

TENSW Transport for New South Wales
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1. Introduction

1.1. Context and scope of this Sub-plan

This Construction Noise and Vibration Impact Statement (CNVIS) has been prepared to
address the requirements of the Conditions of Approval SSI 8256 granted 12 December 2018
(and updated on 22 October 2020 in response to Mod-1) by NSW Department of Planning,
Industry and Environment (DPIE) and the Revised Environmental Mitigation Measures
(REMM) for the Southwest Metro — Dulwich Hill, Campsie and Punchbow! Station Upgrades
(the Project).

1.2. Project background

The Sydney Metro City and Southwest - Sydenham to Bankstown Upgrade Environmental
Impact Statement (EIS) (GHD/AECOM September 2017) assessed the noise and vibration
impacts of construction within Chapter 12 (Construction noise and vibration). The Sydney
Metro City and Southwest - Sydenham to Bankstown Upgrade Submissions and Preferred
Infrastructure Report (SPIR) (GHD/AECOM June 2018) was prepared in response to the
submissions received during the EIS exhibition period. The SPIR revised the scope of the
Sydenham to Bankstown Upgrade project and updated construction noise and vibration
assessment was included in SPIR Appendix E.

This CNVIS only assesses the station upgrade of Dulwich Hill, Campsie and Punchbowil
Stations. Please refer to Section 1 of the Project’'s CEMP for the Project Description.

1.3. Scope of this CNVIS

This CNVIS outlines the assessment of the potential for noise and vibration impacts that may
result to surrounding receivers from the Project.

The impacts from the Project have been assessed against the Sydney Metro City & Southwest
Construction Noise and Vibration Strategy (CNVS) requirements and the CoA and REMM.

A number of noise scenarios representing a range of the works that will occur during this
Project’s construction stage have been assessed. These scenarios were chosen to capture
potential realistic worst-case noise emissions for different surrounding receivers throughout
different stages of the Construction.

Potential exceedances of the noise management level (NML) have been predicted during all
of the assessed scenarios. Where an exceedance has been predicted, additional mitigation
measures have been recommended in line with the recommendations in the CNVS and the
Project’s Noise and Vibration Management Plan (NVMP).

A number of vibration intensive works have been identified. Initial predictions show that these
works will not exceed the screening criteria levels. Additional vibration monitoring has been
recommended during works which generate vibration at the stations, which are heritage-listed
buildings. As per the CNVS, monitoring and further assessment of plant before operation has
been recommended.
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The CoA relevant to this CNVIS is listed in Table 1 below. Table 1 also provides a cross
reference to demonstrate where the CoA requirement is addressed in this CNVIS or other
management documents.

Table 1: CNVIS Compliance Matrix

E18

Requirement

A detailed land use survey must be undertaken to confirm
sensitive receivers (including critical working areas such as
operating theatres and precision laboratories) potentially
exposed to Construction noise and vibration, Construction
ground-borne noise and Operational noise. The survey may
be undertaken on a progressive basis but must be
undertaken in any one area before the commencement of
Work which generate Construction or Operational noise,
vibration or ground-borne noise in that area. The results of
the survey must be included in the Construction Noise and
Vibration Impact Statement(s) or Operational Noise and
Vibration Review, where relevant.

How addressed

Section 2 and in particular Section
2.1 refers to the Land Use Survey
prepared for the EIS, which is to be
updated as the project progresses.

Appendix B also shows the nearest
heritage buildings and structures as
well as multi-use buildings near the
work sites.

E27

Construction Noise and Vibration Impact Statements must
be prepared for Construction sites before Construction
noise and vibration impacts commence and include specific
mitigation measures identified through consultation with
affected sensitive receivers. The Statements must augment
the Construction Noise and Vibration Management Sub-
plan and must be implemented for the duration of Work.
The Statements must be informed by a suite of potential
management/mitigation options provided in the
Construction Noise and Vibration Sub-plan.

This CNVIS has been prepared to
satisfy the obligations of obligations
of CoA E27.
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2. Site description

2.1. Residential receivers

The proposed station upgrades are to be carried out at Dulwich Hill, Campsie and Punchbowil
Stations.

The three stations are located in predominantly suburban residential areas with mixed use
near the stations, including commercial, residential, child care and medical consulting rooms.

For residential receivers, construction noise targets are set relative to existing background
noise levels in the local area (refer Section 5.2).

For other receiver types, noise and vibration targets are often set at absolute levels, without
reference to the existing environment.

Nearby sensitive receivers have been divided into three different noise catchment areas
(NCA). The defined NCA are consistent with those defined in the EIS for the Sydney Metro
City & Southwest Sydenham to Bankstown project.

More detailed maps of each NCA can be found in Appendix B of the NVMP.

The Land Use Survey, as required by CoA E18, has identified some buildings with multiple
uses such as shop-top residences. The CNVS requires that premises with different uses or
receiver types should be classified separately (i.e. as a commercial receiver and a residential
receiver, in the case of a shop-top residence). Multiple use receivers nearest to the worksites
are indicated on the maps provided in Appendix B.

The Land Use Survey is being updated as the Project progresses, also in accordance with
E18. The Principal Contractor is responsible for carrying out checks of receiver types in the
area and for updating records. Any updates to the receiver list including adding new receivers
and changing classification types are to be included in updates to the CNVIS.

2.2. Commercial and industrial receivers

Most commercial receivers in the vicinity of these works are located along the roads
surrounding the stations.

A large number of the commercial properties are mixed use with residential or other uses
above. The CNVS requires that premises with different uses or receiver types should be
classified separately. The other sensitive receiver types, as defined in the CNVS, that have
been identified are presented in Appendix A, and listed in the Project’s Overarching
Community Communications Strategy (OCCS).

There are no industrial areas near the proposed Station redevelopment works.

More detailed maps of each NCA with the receiver types can be found in Appendix A of the
CNVIS.

2.3. Other sensitive receivers

The other sensitive receivers, as defined in the CNVS, that have been identified are presented
in Appendix A, and listed in the Project OCCS.
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Receiver types are:

° Place of Worship;

° Medical facility;

) Child Care Centre;

o Educational Building;

o Public Building;

° Library;

° Hospital (none located near the works);
o Active recreation area (outdoor); and

o Passive recreation area (outdoor).

For non-residential receiver types, noise and vibration targets are often set at absolute levels,
without reference to the existing environment (refer to Section 5.2).

2.4. Heritage

All stations along the Sydenham to Bankstown route have been heritage-listed, either for local
or state significance.

Several heritage-listed structures have also been identified in the vicinity of the works.
Heritage-listed receivers nearest to the worksites are indicated on the maps provided in
Appendix B.

Condition surveys are to be carried out by Sydney Metro’s Principal Contractor for all heritage-
listed buildings and structures such as bridges which may be impacted by station
redevelopment vibration-generating activities (refer to the Construction Noise and Vibration
Monitoring Program within Section 8 of the NVMP).

In order to understand the potential for construction activities to affect structures, the type of
structure needs to be identified. All stations between Sydenham to Bankstown are heritage-
listed, with either local or state significance. The EIS identifies heritage-listed buildings along
the Sydenham to Bankstown route. The locations of heritage-listed buildings and the EIS
assessment of vibration impacts are summarised in the Table below.

Notwithstanding the EIS assessment of vibration impacts summarised in the Table below and
in the NVMP assessment in Section 7, it is the Principal Contractor’s responsibility to re-
assess potential impacts on any heritage receiver and determine whether the proposed
vibration-generating works have the potential to cause damage to heritage structures or
building fabric.
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Table 2: List of heritage receivers near the proposed station works

Assessed vibration impacts in

Station area Location with respect to the project area EIS

Minor potential impacts, closest
Within the station project area elements to works may exceed
vibration screening levels

NCA 02 — Dulwich Hill
Railway Station Group

Minor potential impacts, closest
Adjacent to the station project area elements to works may exceed
vibration screening levels

NCA 02 — South Dulwich
Hill Conservation Area

NCA 02 — Inter-war
Heritage Conservation > 400m from the station project area
Area Group Dulwich Hill

Minor potential impacts but not
applicable to station works

NCA 02 — Gladstone Hall
Dulwich Hill

Minor potential impacts but not

> 250m from the station project area applicable to station works

Minor potential impacts, closest
Within the station project area elements to works may exceed
vibration screening levels

NCA 06 — Campsie
Railway Station Group

Minor potential impacts, closest
Adjacent to the station project area elements to works may exceed
vibration screening levels

NCA 06 — Coffill's
Buildings Campsie

NCA 06 — Station House
Inter-war Commercial Adjacent to the station project area Negligible potential impacts
Building Campsie

NCA 06 — Campsie Approximately 200m from station project Negligible potential impacts
Court House area g'g P P
NCA 06 — War Memorial . . . - -

Clock Tower Campsie Adjacent to the station project area Negligible potential impacts
NCA 06 — Federation > 100m from station project area Negligible potential impacts

House Campsie

Minor potential impacts, closest
Within the station project area elements to works may exceed
vibration screening levels

NCA 10 — Punchbowl
Railway Station Group

NCA 10 — War Memorial
and Street Trees > 100m from station project area Negligible potential impacts
Punchbowl

NCA 10 — Post-war Civic
Building (formerly
Punchbowl Baby Health
Centre)

Adjacent to station project area Negligible potential impacts

In accordance with REMM NVC4 where vibration screening levels are predicted to be
exceeded at heritage items, condition assessments which consider the specific heritage
values of the structure will be undertaken by the Principal Contractor in consultation with a
heritage specialist (refer Section 7.5 and the NVMP). This assessment is to ensure heritage
fabric is monitored and managed during vibration intensive activities.
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3. Summary of construction works

Construction works associated with the proposed station upgrades are expected to run from
March 2021 to April 2022. As construction works will occur in the Sydney Trains operational
rail corridor or station precincts, they will mostly take place during rail possessions overnight,
on weekends, and in some cases over extended periods of more than one week.

A detailed description of the works has been provided in the Project CEMP.

The main plant and equipment expected to be used for construction include bobcats,
compressors, concrete pumps, concrete trucks / agitators, diamond saws, excavators, franna
crane, generators, hand tools, mobile cranes (50 tonnes), piling rigs (bored), rollers (non-
vibratory), scissor lifts, semi-trailers, trucks, water tankers and welding equipment.

Work site areas are shown in Appendix B.

Access gates to the rail corridor are located at:

Dulwich Hill Station:
. Off Ewart Lane — Main access point; and

o Off Ewart Street/ Ewart Lane Carpark — Access for services building site.

Campsie Station:
) Off Lilian Lane — Main access point; and

. Off Lilian Lane — Access to compound for services building site.

Punchbowl Station:
° Off Urunga Parade — Main access point; and

° Off Urunga Parade — Access to compound area within corridor.

The likely works scenarios, locations, plant and duration are presented in the detailed works
plan tables in Appendix E. The tables also provide the total sound power level in dB(A)
assumed for each work scenario, for the assessment interval of 15 minutes.

The main construction compound will be located at the former Canterbury Bowling and
Community Club off Close Street in Canterbury. The site will be used for site offices and sheds,
staff parking, amenities and minor laydown activities including precast element laydown and
provision of skip bins. Major noise sources are expected to be utility vehicles, occasional
forklifts and temporary plant items such as outdoor condenser units for site office air
conditioning. The Principal Contractor’s construction compound will occupy the western-most
third of the former bowling greens. The eastern two former bowling greens will be used by the
Sydenham Station Junction Contractor.

Works scenarios assessed in this CNVIS are summarised in Table 3 below.

Table 3: Proposed Construction Works with typical worst case Sound Power Levels (SWL, dBLaeq,15min)

Activity m I [EE T SWL (dBLacgtsmin)

Main Plant Time frame

Construction Compound at Former Canterbury Bowling and Community Club

Canterbury Forklifts, utes, light Throughout Std hours generally
; ) X 90-106dB(A) SWL
NCA 04 vehicles, fixed outdoor | the project @
© Sydney Metro 2020 Unclassified Page 12 of 63
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SWL (dBLAeq15min)

Scenario:
General site
activities

Dulwich Hill Stat

plant for air
conditioning site offices

ion Upgrade

OOH + std for works
during possessions

; ; Chainsaw, mulcher / February — 111-120dB(A) SWL
Dulwich Hill . . .
NCA 02 chipper, bobcat, 13T March 2021 Std hours generally With chainsaw and
excavator, vacuum ) muicher:
C truck. 2Tdump truck / Possession 1: | OOH + std for works 118+5dB(A)
Scenario 1: ti ' ptt 20-21 March during possession
Early Works Ipper, saw cutter, 2021 With saw cutter :
power tools 115+5dB(A)
5-13T excavator, power
Dulwich Hill E?L%'Z’rfaﬂ,”?uptfé?"k’ March - May 107-120dB(A) SWL
NCA 02 jackh,ammer, vacuum | 202 Std hours generally \ﬁig‘ Zz‘é" ;utter:
; +
Scenario 2: EUCK' concretet ﬁgltator/ Possession 2:  OOH + std for works )
; . pump, smooth drum /= | 99.30 Ma during possession ith i .
Main Works pad foot / trench roller, | 521 Y 9p With jackhammer:
114+5dB(A)
road sweeper, water
cart
. . HIAB truck, power 108-122dB(A) SWL
Dulwich Hill tools, saw cutter, 5- With saw cutter:
NCA 02 13T excavator Mav — June 117+5dB(A)
. +hammer, concrete 202y1 Standard hours
Scelnarlo 3 trUCk, 6T dump truck, With excavator
Main Works Franna, 80-250T +hammer:
mobile crane, EWP 117+5dB(A)
Hi-rail excavator / 108-122dB(A) SWL
. . dumper / EWP, 5-13T
Dulwich Hill tor_d K
NCA 02 oxcavalor, dump Iruok: | Possession 28 With saw cutter:
ok pooe COT® June =11 July  OOH + Std hours 117+5dB(A)
Scenario 4: truck, power tools, 2021
Main Works hydrema, jackhammer, With jackhammer:
EWP, lighting tower, 116+5dB(A)
crane, saw cutter
Dulwich Hill 107-121dB(A) SWL
Ngz\wgz ! 5-14T excavator, Std hours If vibratory roller:
compactor, concrete July — August . 116+5dB(A)
Scenario 5: truck, bogie truck, 20T 2021 Not under a rail If padfoot / non-
Main Works roller, hand tools possession vibratory roller:
114dB(A)
EWP, power tools, saw
Dulwich Hill cutter, jackhammer,
NCA 02 crane, concrete pump + | Possession 113-121dB(A) SWL
. agitator, lighting tower, 15-16 August OOH + Std With saw cutter:
Scenario 6: welding machine, 12- | 2021 116+5dB(A)
Main works 20T excavator,
compressor
. . 109-120dB(A) SWL
Dulwich Hill Bogie truck, 5-20T If vibratory roller:
NCA 02 excavator, 20T roller, August — ) 15+5dBr(yA) :
. dump truck, concrete September Std hours
Scenario 7: truck, concrete boom / | 2021 If padfoot / non-
Main Works vibratory roller:

pump, bobcat

109dB(A)
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110-121dB(A) SWL

Dulwich Hill 500T crane, 5-12T Possession 5: If vibratory roller:
NCA 02 excavator, roller, 11-12 116+5dB(A)
. concrete truck, power September OOH + std hours
chnarlo 8: tools, lighting tower, 2051 If padfoot / non-
Main Works dump truck \1/|1b£3t§(rx\)roller:
Dulwich Hil September —
NgXVISZ ! 5-12T excavator, dump October 2021 gtq hours generally
truck, power tools,
Scenario 9: bobcat, bogie truck, Possession 6 = OOH + std for works 103-110dB(A) SWL
Main Works road sweeper 17-18 October ~ during possession
2021
October —
December
Dulwich Hill 5-12T excavator i
' P 7
NCA 02 flatbed truck, dump b N . Std hours generally
. truck, power tools,
Spgnquo 10: lighting tower, water + Contingency OO.H + std for vyorks 112dB(A) SWL
Finishing cart, road sweeper, Possession 8 during possession
Works bobcat 26 December
2021-9
January 2022
Campsie Station Upgrade
- Chainsaw, mulcher / February — 111-120dB(A) SWL
ggmpSIe NCA chipper, bobcat, 12T March 2021 Std hours generally With chainsaw and
excavator, vacuum mulcher:
Scenario 1: truck, 2Tdump truck / Possession 1: | OOH + std for works 118+5dB(A)
: tipper, saw cutter 20-21 March during possession . .
Early Works ’ ’ With saw cultter :
power tools 2021 115+5dB(A)
109-121dB(A) SWL
f'1|3T ;xcav;atorl,( power March - May With jackhammer:
. ools, dump truck, saw - 111+5dB(A
(C):gmpsm NCA cutter, jackhammer, 2021 Std hours generally )
vacuum truck, bogie ) With saw cutter:
Scenario 2: truck, concrete truck, Possession 2: OOH + std for V.VorkS 116+5dB(A)
Main Works plate compactor, bored = 29-30 May during possession
piling rig, excavator + | 2021 With
hammer excavator+hammer:
116+5dB(A)
c i NCA HIAle truck, pcty':/ver5
ampsie tools, saw cutter, 5- 103-121dB(A) SWL
06 14T excavator,
concrete truck, B andard hours i .
o truck, 6T 2@'1 June Standard h With saw cutter:
Scenarlo 3: dump truck, Franna, 116+5dB(A)
Main Works 80-250T mobile crane,
EWP
Hi-rail excavator /
113-121dB(A) SWL
Campsie NCA dumper / EWP, 5-13T
06 fxci\iztor, dump trL:Ck' Possession 28 With saw cutter:
ruexraogs, CONSTSIe | june —11July ~ OOH + Std hours 116+5dB(A)
Scenario 4 truck, power tools, 2021
Main Works hydrema, jackhammer, With jackhammer:

EWP, lighting tower,
crane, saw cutter

116+5dB(A)
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SWL (dBLAeq15min)

Campsie NCA | 5-14T excavator, EWP, Std hours
06 compactor, concrete July — August 103-120dB(A) SWL
. truck, bogie truck, 2021 Not under a rail With demo saw:
Scenario 5: demo saw, hand tools, i 115+5dB(A
; possession (A)
Main Works dump truck
EWP, power tools, saw
Campsie NCA | cutter, jackhammer,
06 crane, concrete pump + | Possession 113-121dB(A) SWL
. agitator, lighting tower, 15-16 August OOH + Std With saw cutter:
Scenario 6: welding machine, 12- | 2021 116+5dB(A)
Main Works 20T excavator,
compressor
Campsie NCA | Bogie truck, 5-14T
06 excavator, demo saw, | August— 109-120dB(A) SWL
. dump truck, concrete September Std hours With demo saw:
Scenario 7: truck, concrete boom / | 2021 115+5dB(A)
Main Works pump, bobcat
Campsie NCA | Demo saw, 5-12T . .
06 excavator, concrete  + e oon > 104-121dB(A) SWL
. truck, power tools, OOH + std hours If demo saw:
chnano 8: lighting tower, dump Sggﬁember 116+5dB(A)
Main Works truck
Possession 6
Campsie NCA 17-18 October
06 Vacuum truck, dump 2021
truck, flatbed truck,
Scenario 9: power tools, generator, | Possession 7 OOH + std hours 106-111dB(A) SWL
Finishing lighting tower 26 December
Works 2021-9
January 2022
Punchbowl Station Upgrade Works
Chainsaw, mulcher /
! ) February — 111-120dB(A) SWL
Punchbowl chipper, bobcat, 12T ; ;
NCA 10 excavator, vacuum March 2021 Std hours generally \r/nvl:tlr;ﬁg?msaw and
truck, 2Tdump truck / Possession 1:  OOH + std for works '
. X : 118+5dB(A
Ecenarlo I tipper, saw cutter, 20-21 March during possession . ) .
arly Works power tools, Hiab truck, = 2021 With saw cutter :
bogie truck 115+5dB(A)
109-121dB(A) SWL
5-14T excavator, power = \1o.b _ Ma With saw cutter:
Punchbowl tools, dump truck, saw y 116+5dB(A)
NCA 10 cutter, vacuum truck, 2021 Std hours generally )
S i0 - bogie truck, concrete Possession 2:  OOH + std for works With vibratory roller:
cenario 2. truck, plate compactor,  29.30 May during possession 116+5dB(A)
Main Works bored piling rig, water | 521
cart, trench roller With non-vibratory
roller: 116dB(A)
:—llAlB t_rU<:II(<l,1 power 103-121dB(A) SWL
ools, jackhammer,
ﬁlérxzq%owl saw cutter, trench With saw cutter:
roller, 5-14T excavator, | May — June Standard hours 116+5dB(A)
Scenario 3 concrete truck, 6T 2021
Main Works dump truck, Franna, With jackhammer:

80-250T mobile crane,
EWP

114+5dB(A)
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With vibratory roller:
116+5dB(A)

With non-vibratory
roller: 114dB(A)

Hi-rail excavator /

Punchbowl dumper / EWP, 5-14T -
NCA 10 excavator, dump truck, | Possession 28 108-122dB(A) SWL
. truck+dogs, concrete June — 11 July ' OOH + Std hours With saw cutter:
Scenario 4: truck, power tools, 2021 117+5dB(A)
Main Works lighting tower, water
cart, crane, saw cutter
Punchbowl 5-14T excavator, EWP,
NCA 10 compacto_r, concrete Std hours 107-121dB(A) SWL
truck, bogie truck, July — August ] ) i
Scenario 5: demo saw, hand tools, = 2021 Not under a rail With demo saw:
Main Works dump truck, water cart, possession 116+5dB(A)
franna crane
Punchbowl EWP, power tools,
NCA 10 crane, °°.“°r?‘e pump =+ Possession
. agiator, IGRIIng toWer, | 15.16 August  OOH + Std 110-121dB(A) SWL
Scenario 6: excavator, 2021
Main Works compressor, bored
piling rig
Punchbowl .
NCA 10 Bogie truck, 12-14T August — 109-121dB(A) SWL
excavator, demo saw, Septemb Std h i
- dump truck, concrete eptember ours With demo saw:
Scenario 7: p 4 2021 116+5dB(A
Main Works truck, power tools (A)
Punchbowl 12T excavator, Hi Rail : .
NCA 10 excavator / EWP / |13$_s132essmn 5
] Flatbed, concrete truck, Septemb OOH + std hours 105-113dB(A) SWL
Scenario 8: wer tools. lightin eptember
. power tools, lighting 2021
Main Works tower, 400T crane
Punchbowl Bobcat, dump truck September to
NCA 10 flatbed truck, bogie October 2021 Std hours generally
Scenario 9: truck, power tools, Possession 6 | OOH + std for works 103-114dB(A) SWL
Finishing generator, lighting 17-18 October | during possession
Works tower, 5-14T excavator = 5021
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4, Existing noise environment

Construction noise management levels at residential receivers are set relative to existing
background noise levels, measured in the absence of construction activities.

Non-residential noise management levels are absolute levels but it can be informative to
understand the existing ambient noise conditions at both residential and non-residential
receivers, when assessing construction noise impacts.

For example, receivers in areas with high ambient noise levels may have well-designed
windows, doors and roofing to control noise intrusion. This is particularly true of buildings
affected by aircraft noise and new residential buildings which have been built near major road
or rail corridors in accordance with Infrastructure State Environment Planning Policy (2007)
requirements.

Building envelope acoustic performance may be considered for receiver-specific impact
assessments to determine suitable additional mitigation measures for high-noise works. It is
the responsibility of the Principal Contractor to ascertain whether residential or non-residential
noise-sensitive receivers have high performance building envelope attenuation. Sydney Metro
and the Principal Contractor are to review and agree on any adjustments to be made to
Additional Mitigation Measures which are offered to any receivers with high performance
building envelope (refer to Section 7.12 of the NVMP).

The background noise levels along the Sydenham to Bankstown route have been measured
by SLR Consulting Australia (SLR) to support the EIS noise impact assessment. The NCAs
described in the EIS report have been adopted for this CNVIS and the associated NVMP, for
consistency.

In some cases, this CNVIS and the associated NVMP have broken down an NCA into two
locations, based on unattended measurement locations presented in the EIS which better
represent areas near stations. The ambient and background noise levels are all taken from
SLR’s noise logger locations used for the EIS.

Measured rating background levels (RBL) and ambient noise levels (Laeq) are presented as
dB(A) values in the table below.

Table 4: Measured ambient and background noise levels

Day 7am — 6pm Evening 6pm — 10pm Night 10pm — 7am

NCA 02 — Dulwich Hill
(15 Bedford Crescent 41 54 41 55 34 50
Dulwich Hill, Dulwich Hill
Station)

NCA 04 — Canterbury (9
Canberra Street, 40 53 40 50 35 47
Hurlstone Park,

Canterbury Substation)

NCA 06 — Campsie (34
North Parade Campsie,
Campsie Station)

45 55 42 55 35 54
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Day 7am — 6pm Evening 6pm — 10pm Night 10pm — 7am

NCA 10 — Punchbowl (42

Urunga Parade 47 57 47 54 41 53
Punchbowl, Punchbowl

Station)
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5. Noise management levels

5.1. Construction hours
The CoAs acknowledge the need to carry out works outside standard construction hours.
CoA E19 defines standard Sydenham to Bankstown hours of work as:

° Monday to Friday 7am to 6pm and Saturdays 8am to 6pm;

Exceptions for highly noise intensive work (refer Section 5.3) are in accordance with E24:

° 8am to 6pm Monday to Friday and 8am to 1pm Saturday.

This project does require evening and night work throughout the construction program,
particularly to reduce impacts on the operational Sydney Trains railway along the Sydenham
to Bankstown route. The Sydney Trains Environment Protection Licence (EPL) 12208 applies
to works carried out under a rail possession.

EPL12208 O13.1 adopts the standard NSW Environment Protection Authority (EPA) Interim
Construction Noise Guideline (ICNG) standard work hours on Saturdays (8am to 1pm). Out of
hours works applications must be prepared and approved for Saturday 1pm to 6pm work if
carried out under EPL12208 under a rail possession, but not if the work is carried out outside
a rail possession and in accordance with CoA E19.

E19 states that works must not be undertaken on Sundays or Public Holidays, however this
would not apply for weekend works or extended periods carried out under rail possessions
when EPL12208 would apply. The E24 restriction on highly noise intensive work does not
apply to works under a possession although reasonable and feasible efforts are to be made
to conduct highly noise-intensive works during less sensitive periods where possible.

Any works planned to occur outside standard work hours must be assessed and approved in
advance in accordance with Sydney Metro’s approved City and Southwest Out of Hours Works
Strategy/Protocol.

For works conducted outside standard construction hours, the following time periods are
considered in order of least noise-sensitive to most noise-sensitive for typical residential
receivers:

o Saturday afternoon 1pm to 6pm — least noise-sensitive

o Sunday day 8am to 6pm

° Monday to Sunday evening 6pm to 10pm

° Monday to Sunday night before midnight 10pm to midnight

o Monday to Friday early morning “shoulder period” 6am to 7am

. Monday to Sunday night after midnight 10pm to 6am Monday to Friday, or 10pm to

8am Saturday and Sunday — most noise sensitive

These priorities are generally represented in the CoAs and EPL clauses which relate to
restrictions on high impact works.

The break-down of noise-sensitive periods is a useful tool for planning out of hours works
using Sydney Metro’s City and Southwest Out of Hours Works Strategy/Protocol. Noise
impacts can be effectively managed by determining the most practical sequence of events
which can also limit noisier activities to less noise-sensitive times.
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5.2. Airborne construction noise

The three primary noise metrics used to describe construction noise emissions in the
modelling and assessments are:

La1(iminute) The typical ‘maximum noise level for an event’, used in the assessment of
potential sleep disturbance during night-time periods. Alternatively,
assessment may be conducted using the Lamax Or maximum noise level

Laeqiisminute) ~ The ‘energy average noise level’ evaluated over a 15-minute period. This
parameter is used to assess the potential construction noise impacts.

Laeq(15/9hr) The ‘energy average noise level’ evaluated over a 15-hour Day (7am to 10pm)
or 9-hour Night (10pm to 7am) period. This parameter is used to assess the
potential construction noise impacts from road traffic noise.

L ago(11/4/9hr) The ‘background noise level’ in the absence of construction activities. This
parameter represents the average minimum noise level during the 11-hour 7am
to 6pm daytime, 4-hour 6pm to 10pm evening and 9-hour 10pm to 7am night-
time periods respectively. The Laeq(sminute) CONstruction noise management
levels are based on the Lago background noise levels.

The subscript ‘A’ indicates that the noise levels are filtered to approximate normal human
hearing characteristics (A weighted).

Table 5 sets out the ICNG airborne noise management levels for residential receivers and
how they are to be applied. The noise management levels are based on the RBL in each
relevant assessment period. RBL is the overall single-figure background noise level derived
from measurements in each relevant assessment period (as defined in the EPA “Noise Policy
for Industry” (NPfl) dated October 2017).

Sydney Metro recognises that there are periods during the night (10pm to 7am) when
residents are likely to be less noise sensitive, such as during periods of elevated ambient
noise due to traffic. In these instances, the measurement data can be reviewed to determine
whether it is appropriate to apply a “shoulder period” to account for typical elevated noise, eg
10pm to midnight, or 6am to 7am.

Noise management levels (NML) are external noise levels from construction activity and apply
at the property boundary that is most exposed to construction noise. If the property boundary
is more than 30 m from the residence, the location for measuring or predicting noise levels is
at the most noise-affected point within 30 m of the residence.

Table 5: How NML at Residences are derived (External)

Time of Day ‘ Manfgemerlt T How to Apply
Aeq(15minute)
Recommended standard Noise affected The noise affected level represents the point above
hours: RBL + 10 dB which there may be some community reaction to

noise.
Monday to Friday 7.00 am to
6.00 pm Where the predicted or measured Laeq(15minute) iS
greater than the noise affected level, the proponent
would apply all feasible and reasonable work
practices to minimise noise.
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Time of D
€0 ay LAeq(15minute)

How to Apply
Saturday 8.00 am to 1.00 pm Highly noise affected | The highly noise affected level represents the point
75 dB above which there may be strong community

reaction to noise.
No work on Sundays or public

holidays It is not considered a Noise Management Level.

Outside recommended Noise affected A strong justification would typically be required for

standard hours works outside the recommended standard hours.
RBL + 5 dB

The proponent would apply all feasible and
reasonable work practices to meet the noise
affected level.

Table 6 presents airborne noise management levels for non-residential noise-sensitive land
uses. The noise management levels apply only when the property is being used, for example
classrooms during school hours (including before- and after school activities). Internal noise
levels are to be assessed at the centre of the occupied room. External noise levels are to be
assessed at the most-affected point within 50 m of the area boundary.

Table 6: Noise Management Levels at Non-residential Sensitive Land Uses

Land Use Management Level, LAeq(15minute)
(Applies When Land is being Used)

Classrooms at schools and other educational Internal noise level 45 dB

institutions, when in use
Equivalent external noise level 55 dB,

Places of worship, when in use windows open, or 65 dB, windows closed
Library, opening hours
Hospital wards and operating theatres

Childcare Centre, when in use Outside play area External noise level 60
dB

Inside play area Internal noise level 45 dB
Equivalent external noise level 55 dB,
windows open, or 65 dB, windows closed

Inside sleeping area Internal noise level 40
dB Equivalent external noise level 50 dB,
windows open, or 60 dB, windows closed

Offices, retail outlets (commercial), when in use External noise level 70 dB

Active recreation areas (such as parks and sports External noise level 65 dB
grounds or playgrounds)

Passive recreation areas (such as outdoor grounds External noise level 60 dB
used for teaching, outdoor cafes or restaurants)

Café, Bar, Restaurant, opening hours Internal noise level 50 dB

Hotel Bars and Lounges, Day and Evening Equivalent external noise level 60 dB,
windows open, or 70 dB, windows closed
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Management Level, LAeq(15minute)

(Applies When Land is being Used)

Hotel Sleeping areas, Night time Internal noise level 40 dB
Industrial premises External noise level 75 dB
Recording Studio, when in use Internal noise level 25 dB
Theatre / Auditorium, when in use Internal noise level 30 dB

There have been no hospitals, industrial premises, hotels, bars, lounges, recording studios or
theatres identified in the vicinity of the proposed station upgrade works. They are listed for
completeness, but in italic font to denote that they are not applicable to this CNVIS.

Where internal noise management levels apply, the external equivalent has been derived
assuming a 10dB noise reduction is used as a default assumption through a window opened
sufficiently to allow natural ventilation through the window.

However, depending on observed and repeatable specific receiver characteristics, alternative
external noise management equivalents can be revised as follows:

o 20dB through a standard window with poor seals, if it can be demonstrated or
reasonably assumed that the windows are fixed or kept closed. That is, the external
noise level presented in the table above can be increased by 10dB. This must be
determined through observations, and may change during the project — for example
people are more likely to keep their windows closed during colder winter nights than
during the spring or summer;

° Higher levels of attenuation may be adopted, if agreed with Sydney Metro or its
representative, if site inspections by a qualified acoustic consultant have determined
that windows and facades of individual buildings provide a higher level of sound
attenuation than 20dB and if it can be demonstrated or reasonably assumed that the
windows are fixed or kept closed. In that case, the external noise level presented in
the table above can be increased by 15dB or more, depending on the acoustic
consultant’s receiver-specific building envelope attenuation advice.

° Residential receivers may have been provided with property treatment, for example,
as part of the NSW government roll out of aircraft, road noise or freight rail noise
abatement programs, or as a result of pro-active construction noise management
(including as a consequence of Condition E32 for this project). In these cases, the
noise benefit achieved by the property treatment can be considered in the
assessment of construction airborne noise impacts at these individual receivers. lItis
the Principal Contractor's responsibility to determine if specific receivers have
benefitted from property treatments. Sydney Metro must approve of any modifications
to the external residential noise trigger levels for considering Additional Mitigation
Measures (AMM) (refer to Section 6.4 of this CNVIS, and Section 7.12 of the NVMP).

Based on the background noise levels measured by SLR for the EIS, the applicable airborne
noise management levels are as presented in the table below.
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Table 7: Project-specific residential Noise Management Levels (NMLs)

Day 7am — 6pm Evening 6pm — 10pm Night 10pm — 7am
RBL NML, RBL, NML, RBL, NML,
dBLago(pay) | dBLaeqg(15min) | dBLagopay) | dBLaeqg(15min) | dBLAagopay) | dBLAeq(15min)

NCA 02 — Dulwich Hill 51 std
(15 Bedford Crescent * *
Dulwich Hill, Dulwich 41 46 Sat 1- 41 46 34 39
Hill Station) 6pm
NCA 04 — Canterbury 50 std
site compound (based * *
on 9 Canberra Street, 40 45 Sat 1- 40 45 3 40
Canterbury) 6pm
NCA 06 — Campsie (34 55 std
North Parade Campsie, 45 50 Sat 1- 42 47* 35 40*
Campsie Station) 6pm
NCA 10 — Punchbowl

57 std
(42 Urunga Parade *
Punchbowl, Punchbowl 47 52 Sat 1- 47 52 4 46
Station) 6pm

It is noted that the daytime and evening NML is less than, or similar to, the existing ambient
noise level in many of the receiver locations near the station worksites. This is not unexpected,
but it does mean that any noise monitoring method would need to consider whether the
construction noise can be measured above the ambient noise.

In some areas, the existing ambient evening or night-time level is more than 5dB above the
NML. These locations are marked with an asterisk (*), as this is relevant to the noise
monitoring plan (refer to the NVMP).

5.3. High impact noise

High impact noise can be defined in two ways in the context of the Project works.

The ICNG defines “highly noise affected” (HNA) levels as exceeding 75dB(A) at residential
receivers during daytime hours. It is common practice to adjust the HNA levels for evening
and night time, by 5 and 10dB respectively. Where predicted noise levels exceed the HNA
level, all reasonable and feasible mitigation measures are to be applied to the works.

In practice, this already occurs as Sydney Metro aims to meet the lower NML where
reasonable and feasible. Residual impacts that cannot be eliminated through engineering
controls are managed through timing of works and application of AMM (refer to Section 6.4).

CoA E24 imposes additional restrictions on the timing of “Highly Noise Intensive Works”.

There is no definition in the CoA SSI 8256 for “Highly Noise Intensive Works” mentioned in
Condition E24. Sydney Metro has adopted the following definition for “Highly Noise Intensive
Works”, based upon definitions within CoA issued by DPIE for other SSI projects. For the
purpose of this NVMP, Highly Noise Intensive Works are construction activities which are
defined as annoying under the ICNG, these include:

. Use of power saws, such as used for cutting timber, rail lines, masonry, road
pavement or steel work;
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Grinding metal, concrete or masonry;

Rock drilling;
Line drilling;
Vibratory rolling;

Rail tamping and regulating;

Bitumen milling or profiling;

Jackhammering, rock hammering or rock breaking; and

Impact piling.
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For the station works, the following plant and activities have therefore been identified as being
potentially used and therefore subject to timing restrictions in accordance with CoA E24:

Road or concrete / diamond saw

Jackhammer

Hammer / tamping head attachment on excavator

Vibratory rolling — note that vibratory rolling is not currently proposed. Smooth drum
rollers and pad foot rollers are listed in the preferred list of plant provided by Sydney

Metro.

Restrictions on timing of highly noise intensive or high noise impact generating works are
summarised in Table 8 below.

Table 8: Restrictions on highly noise intensive works

Conditions apply if the predicted noise exceeds the NML

EPL12208

REMM NVC6

exceeding three (3) hours
each with a minimum
respite from those activities
and Works of not less than

Precedence @ Except as permitted by an During rail possessions, CoA and EPL override REMM
EPL EPL12208 applies if they are more onerous
Timing — Must only be undertaken: 013.2 The licensee may Noise intensive plant would
general (a) between the hours of undertake maintenance not be used during the night-
restrictions 8:00 am to 6:00 pm Monday | activities outside of the hours time period (10pm to 7am)
to Friday; specified in Condition O13.1: unless:
(b) between the hours of a) to provide safe and reliable ' o §yring a weekend rail
8:00 am to 1:00 pm train services or a safe possession or shut down
Saturday working environment; [...] .
¢) for the delivery of oversized = * @requirement of a road
plant or structures that require | 2uthority, emergency services
special arrangements or or S)_/dney Coordination Office
authorisation to be lawfully requires works to be. ,
transported along public roads. = undertaken during this period.
Interpretation: CoA E24
restrictions on Saturday and
Sunday works must be
observed, unless there is a
weekend rail possession or
shutdown, when EPL12208
applies.
Respite In continuous blocks not No specific requirements.
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CoA E24

one (1) hour between each
block.

For the purposes of this
condition, ‘continuous’
includes any period during
which there is less than a
one (1) hour respite
between ceasing and
recommencing any of the
work that are the subject of
this condition.

Interpretation: other works
can take place during the 1-
hour “respite” time.

Conditions apply if the predicted noise exceeds the NML

EPL12208 REMM NVC6

Assessment = Assessment and notification
and in accordance with Sydney
Notification Metro’s CNVS and CCS.
Notification Assessment and notification

in accordance with Sydney
Metro’s CNVS and CCS.

013.4 Where maintenance
activities are undertaken,
including outside of the hours
specified in Condition 013.1,
noise impacts must be
managed in accordance with
the recommendations in the
Interim Construction Noise
Guideline (DECCW, 2009), as
updated from time to time. The
licensee is required to:

a) identify noise sensitive
receivers that may be affected,;

b) identify hours of work for the
proposed activities;

c) identify noise impacts at
noise sensitive receivers;

d) select and apply reasonable
and feasible work practices to
minimise noise impacts; and

Interpretation: Assessment
requirements are in line with
the CNVS and this NVMP /
CNVIS.

0134

e) notify the identified noise
sensitive receivers at least 5
days prior to the
commencement of
maintenance activities
undertaken outside of the
hours specified in Condition
013.1, except where the
licensee first becomes aware
of the need to undertake those
maintenance activities less
than 5 days prior to the
proposed commencement
date, in which case the
notification must be provided
as soon as practicable after
becoming aware of the need to
undertake the maintenance
activities.
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Conditions apply if the predicted noise exceeds the NML

CoA E24 EPL12208 REMM NVC6

Interpretation: Notification
requirements similar to CNVS
apart from timing — assume
that 7 days’ notice is required
per the CNVS to be consistent
with other Sydney Metro
works.

5.4. Sleep disturbance

At residential receivers, the ICNG and the NSW EPA Road Noise Policy (RNP, 2011) require
an assessment of sleep disturbance for noise occurring at night (10pm to 7am). Sydney
Metro’s CNVS adopts the following approach for assessing sleep disturbance:

. External sleep disturbance screening level of Lamax > RBL + 15 dB
° External sleep awakening level of 65 dB Lamax (@ssuming open windows).

If the Sleep Disturbance screening level is not exceeded, then no further review of sleep
disturbance is required. If the screening level is exceeded, then the Lamax level is to be
compared with the external equivalent Sleep Awakening Level (65dBLamax).

The Sydney Metro Out-of-hours Works Strategy/Protocol and Out-of-Hours Works Application
form consider night-time noise levels in terms of Laeq1smin) predictions.

While the OOHW Application does incorporate sleep disturbance considerations in terms of
the emergence of the predicted construction noise above background, additional sleep
disturbance assessments should be made on a case-by-case basis where night time noise
construction levels (dBLaeq(15min)) €XCeed:

° RBL + 10dB, as this is roughly equivalent to Lamax> RBL + 15 for many types of
plant / activity; and

. 60 dB(A), as this is roughly equivalent to Lamax > 65 dB(A) for many types of plant /
activity.

If the Sleep Awakening Level is exceeded, then sleep disturbance is to be reviewed in more
detail. This may include consideration of whether windows are open or can be kept closed. If
windows can be kept closed, then the External sleep awakening criterion is 75 dBLamax
because it is based on an internal Sleep Awakening noise level.

The aim of sleep disturbance assessments is to determine appropriate mitigation measures.
Mitigation measures may involve the use of quieter equipment, relocating equipment, using
screens, or changing the timing of the work to a less noise-sensitive time. Refer to Section
5.1.

5.5. Construction traffic noise

When trucks and other vehicles are operating within the boundaries of the various construction
sites, road vehicle noise contributions are included in the overall predicted Laeq(isminute)
construction site noise emissions.

When construction related traffic moves onto the public road network a different noise
assessment methodology is appropriate, as vehicle movements would be regarded as
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‘additional road traffic’ rather than as part of the construction site. More detail is provided in
the Sydney Metro CNVS.

In addition to the Sleep Disturbance criteria provided in Section 5.4, the RNP refers to Practice
Note 3 of the Environmental Noise Management Manual (ENMM) for specific impacts from
road traffic. The ENMM recommends an evaluation of the number and distribution of night-
time pass by events where:

o Construction-related truck event Larmax — General ambient Laeg(thoury> 15 dB, and
o Construction-related truck event Larmax > 65 dB Lamax.

The ICNG does not provide specific guidance in relation to acceptable noise levels associated
with construction traffic. For assessment purposes, guidance is taken from the RNP, which
suggests feasible and reasonable noise mitigation measures should be considered where:

. The road traffic noise levels are predicted to increase by more than 2 dB as a result of
construction traffic, and

. The resultant road traffic noise level, including construction traffic, exceeds the
following road traffic noise criteria in the RNP:

¢ 60 dB Laeq(1shoury day and 55 dB Laeqenour) Night for existing sub-arterial roads.
©55 dB Laeqg(thouryday and 50 dB Laeq(1hour) Night for existing local roads.

In addition, night-time road traffic noise due to intermittent maximum noise events, such as
truck passby events, should be assessed against the sleep assessment criteria summarised
above.
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6. Prediction and assessment of noise levels
6.1. Methodology of predictions
Sydney Metro has provided Acoustic Studio with:
° Worksite locations for each station included in the proposed Station redevelopment
works;
o Works scenarios and likely timing of those works scenarios; and
° A full list of plant and equipment expected during each works scenario.

Acoustic Studio has reviewed the plant and equipment and made assumptions about likely
worst case scenarios in terms of the number of plant items which might operate at once on
the worksite.

It is assumed that works may be carried out at any time of Day / Evening / Night, particularly
during rail possessions. Noise predictions are presented in detail in this CNVIS, and
summarised in the NVMP.

This CNVIS predicts noise and vibration levels using more accurate understanding of the
works scenarios, duration of each scenario, locations of equipment, timing of the works. These
predictions are presented in detail, at each receiver. Where exceedances of management
levels are predicted, reasonable and feasible mitigation is recommended for consideration by
the Principal Contractor (refer Section 6.2).

On the basis of residual exceedances at individual receiver, the CNVIS determines which
AMM are required in accordance with the Sydney Metro CNVS (refer Section 6.4).

If the Principal Contractor determines that the mitigation is practical then the CNVIS can be
updated with a commitment to adopt the mitigation method(s) and any engineering / site
planning mitigation method(s) should then be incorporated in revised noise or vibration
predictions.

The Principal Contractor may rely on the predictions from the CNVIS, or if the works scenario
is different to the CNVIS scenarios (for example if fewer plant items are on site), then the
Sydney Metro Out of Hours Works Application Form may be used as a simple calculation
method for the airborne noise levels.

Works that are not adequately described in a works scenario assessed in the approved CNVIS
are not permitted, unless the activity is predicted to be quieter than the approved works
scenarios presented in the CNVIS.
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6.1.1. Airborne noise prediction methodology

Worksite-related noise emissions have been predicted using the SoundPlan noise modelling
software. To complete this, a representative 3-D model within the software was constructed
of the site and surrounding receivers. The 3-D model with local receivers was provided by
Sydney Metro’s Acoustic Assurance team for the Sydney Metro Sydenham to Bankstown
project.

Factors that are included in the modelling are:

. Source sound level emissions and locations;

. Screening effects from buildings

. Receiver locations;

. Ground topography;

. Noise attenuation due to geometric spreading; and
o Atmospheric absorption and ground effects.

The modelling software allows for ground effects (assigned as 50% hard ground on this
project), air absorption, distance attenuation and shielding plus reflection from the terrain as
well as buildings. A 20m x 20m grid has been used to generate contours for predictions.

For the CNVIS an number of scenarios have been assessed. It is not clear at this stage
whether the proposed activities will occur concurrently. Therefore the approach for the
SoundPlan modelling is to predict noise levels generated from each major work area at each
station, individually. The work areas used for the modelling are shown in Appendix B.

The SoundPlan noise prediction approach is to assume an area source sound power level of
120dB(A) for each work area. This represents the typical highest noise levels expected from
any work area. Appendix C presents the noise contour maps from this modelling. The
predicted noise level at each receiver is presented in Appendix D (receiver lists) for each
worksite.

Note that the Appendix C noise contours and Appendix D noise predictions all assume an
area SWL of 120dB(A), which does not represent most scenarios. They are presented as a
reference and as a worst case (for example, if concrete saws are used without noise curtains
and the 5dB penalty applied).

The SoundPlan model includes the effect of sound reflections from building facades. This
option was selected to ensure that reflections from other buildings in the area were included
in the overall result, as this is a true and more accurate simulation of the acoustic environment.
However this option does result in the receiver predictions including a fagade reflection.
Therefore, the SoundPlan noise predictions shown in the noise contour maps in Appendix C
and the table of predicted noise levels in Appendix D all include a fagade reflection.

The ICNG applies at the receiver boundary and does not include fagade reflections (unlike
road and rail noise assessment approaches).

The noise level predictions for each work Scenario are listed in the tables in Appendix F. These
predictions are derived from the SoundPlan noise predictions as follows:

o Noise prediction tables for each receiver have all been corrected to remove the
2.5dB facade reflection;

. For each worksite area, predicted noise levels at each receiver building are
adjusted based on the Scenario total sound power level. For example, if a Scenario
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is predicted to generate 114dB(A) SWL, then the results from the SoundPlan
modelling would be adjusted downward by 6dB (= 120 — 114);

. For receivers very near to the worksite, a 3dB reduction is applied to account for the
unrealistic SoundPlan “area source” assumption which has all sources at the
worksite boundary; and

. If the work plan includes multiple worksites for each Scenario, the predicted noise
levels from each individual worksite is added to determine the worst-case noise
level to each Scenario.

The predicted noise levels are summarised in Section 6.3.

Once the Principal Contractor has determined which activities will occur, which plant will be
used, and which work areas will be active concurrently, the total works noise level can be
adjusted. The process for modifying noise predictions for each work area, and adding noise
levels for concurrent works in multiple work areas, is provided in Appendix G.

Alternatively, the Principal Contractor may use any one of the approved construction noise
predictor tools available in the industry. These can be tailored to select the location of each
plant item on the worksite, apply local screening such as noise curtains, and the select
alternative plant such as smaller excavators than have been assumed for the CNVIS
predictions.

The Scenario noise predictions are realistically conservative for several reasons. It is expected
that the predicted noise impacts can be reduced by the Principal Contractor through selection
of the quietest plant suitable for the work, by applying local noise screening where feasible
and effective, and by timing the noisier activities to less sensitive time periods (refer Section
5.1).

6.2. Standard mitigation measures

This section sets out the standard or minimum construction noise and vibration mitigation
measures to be implemented on all Sydney Metro projects.

The standard mitigation measures presented in this section shall be applied by default in order
to minimise the potential noise and vibration impacts at the surrounding Noise Sensitive
Receivers. The aim is to meet the NML and VML where feasible and reasonable in
accordance with CoA E29.

Construction hours would be in accordance with the ICNG, project approvals and the EPL,
and this noise management plan (refer Section 5.1).

Avoiding the coincidence of noisy plant working simultaneously close together and adjacent
to sensitive receivers will result in reduced noise emissions. Note that clustering noisy plant
can present opportunities for effective implementation noise screening, therefore this control
needs to be considered on a case by case basis.

Where feasible and reasonable, locate plant to maximise the offset distance and / or maximise
screening between noisy plant items and nearby noise sensitive receivers.

Consider noise curtains for works carried out under a rail possession, to reduce impacts for
the duration of the possession.

Loading and unloading of materials/deliveries is to occur as far as possible from noise
sensitive receivers. Provide shielding if close to noise-sensitive receivers.

Select site access points and roads as far as possible away from noise sensitive receivers.
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Plan traffic flow, parking and loading/unloading areas to minimise reversing movements within
the site.

Ongoing noise and / or vibration monitoring as required to identify and assist in managing high
risk noise events (refer NVMP for information on high risk noise events and Section 8 of the
NVMP for monitoring requirements).

The following source noise control strategies are presented as examples of ways that selecting
alternative methods and adapting plant can reduce noise at source.

Engines and exhausts are typically the dominant noise sources on mobile plant such as
cranes, graders, excavators, heavy vehicles, etc. Residential grade mufflers are be fitted on
all mobile plant used on Sydney Metro construction projects.

The noise levels of plant and equipment items are to be considered in rental decisions and in
any case cannot be used on site unless compliant with the criteria.

Regular maintenance of all plant and machinery used for the project will assist in minimising
noise emissions, including the reporting of the results.

Regular compliance checks on the noise emissions of all plant and machinery used for the
project would indicate whether noise emissions from plant items were higher than predicted.
This also identifies defective silencing equipment on the items of plant.

Air brake silencers would be correctly installed and fully operational for any heavy vehicle that
approaches and uses any Sydney Metro construction site. Non-tonal reversing alarms should
be used for all permanent mobile plant operating on Sydney Metro construction projects. This
includes vehicles used in the construction compound at the former Canterbury Bowling and
Community Club site. Consideration will be given to fitting non-tonal vertical movement alarms
for plant such as cherry pickers. It is noted that OH&S requirements must also be fully satisfied.

Consideration should be given to fitting non-tonal vertical movement alarms for plant such as
cherry pickers. It is noted that OH&S requirements must also be fully satisfied.

Minimise the use of high noise activities such as diamond or concrete saws and hydraulic
breaker / tamping, and limit to less sensitive times (refer also Section 5.1).

Use bored piling methods where feasible, instead of impact or driven piling methods.
Implement low noise methods for removing spoil from the auger, use of spoil removal
accessories, or rotating the auger in one direction only to avoid the impact noise due to back-
and-forth rotation (if spoil type is suited to this method of removal).

Use electric pumps instead of diaphragm air pumps.
Use electric equipment instead of diesel such as electric chainsaws and generators.
Use “silent” lighting towers to minimise continuous noise from lighting towers / daymakers.

Use pulverisers instead of conventional concrete breaking methods for demolition where
possible (unlikely to be relevant to Station redevelopment works).

Delivery vehicles to be fitted with straps rather than chains for unloading, wherever feasible
and reasonable.

Tray-back utility vehicles to have resilient mat or carpet to minimise impact noise.

Temporary noise barriers are recommended between the noise sources and nearby
potentially affected noise sensitive receivers, wherever feasible. Typically, 5 dB to 15 dB
attenuation can be achieved with a well-constructed solid ply hoarding or mass-loaded vinyl
noise curtain such as Echobarrier, Flexshield Sonic Quilt or Acoustica AcoustiFlex SQ
products.
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Stationary noise sources such as generators should be enclosed or shielded where
practicable. Any outdoor plant used in the former Canterbury Bowling and Community Club
compound site, such as outdoor condenser units for air conditioning site offices, should be
located away from sensitive receivers such as on the industrial (western) side of site buildings.

Localised noisy activities such as concrete saws and jackhammers should be used inside
temporary noise screens, whilst ensuring that the occupational health and safety of workers
is maintained. Note that it may be preferable in some cases to carry out the noisy activities
more quickly, without erecting temporary noise curtains, to avoid the activity extending into
more noise-sensitive evening or night-time periods. The use of noise curtains for high noise
activities should be considered on a case-by-case basis to ensure that the project
requirements for limiting the timing of such works are met (refer to Section 5.1).

Use structures to shield residential receivers from noise such as site shed placement; earth
bunds; fencing; erection of operational stage noise barriers (where practicable) and
consideration of site topography when situating plant.

Solid hoarding for the services building worksite has been considered in accordance with CoA
A21. This is unlikely to be necessary as the temporary site buildings themselves provide
shielding for adjacent receivers.

Laydown areas may benefit from solid hoarding or noise curtains if they are to be used during
night-time works for tipping fill. Stockpiling activities should be restricted to less sensitive hours
where feasible.

Acoustic enclosures or sheds are not considered to be a reasonable option for the station
redevelopment works. However temporary structures can be considered for equipment used
regularly on site, such as pumps and generators.

CoA E32 requires that early implementation of any operational noise mitigation measures
which can be installed during construction phase. As there are no potential locations of
operational noise mitigation measures near the Station redevelopment worksites, E32 is not
applicable to the works covered by this NVMP.

6.3. Predicted construction noise levels

Works for all scenarios are expected to occur outside standard working hours. The OOH
works are likely to occur during daytime, evening and night time. Accordingly, the NML for
OOH works in the summary table below is for night time, as this assesses the worst potential
impact conservatively assuming 120dB(A) SWL for each worksite area. Predicted Lamax
noise levels are also presented.

The table below represents the worst expected impacts from the works, as most scenarios
are expected to generate lower noise levels.

As an example, the site compound activities are expected to be 11dB quieter than the worst-
case 120dB(A) SWL assumption. The predicted noise level for forklift activities is 53dB(A) at
the nearest residential receiver at 20 Close Street located 100m to the east of the compound
boundary, and 72dB(A) at the nearest commercial receiver located 20m to the west of the
site compound. The forklift is the noisiest plant item expected to be used at the compound.
More typical activities and plant used at the construction compound are likely to generate 42-
47dB(A) at the nearest residential receiver. Given that the existing ambient noise levels at
night are 47dB(A), the construction compound activities are unlikely to be intrusive.
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Table 9: Summary of worst-case predicted noise levels from Station redevelopment works at residential
receivers, for 120dB(A) SWL worksite area source

Predicted
Predicted Sleep worst case
: . . worst case disturbance excess above
Noise Catchment Area Night time NML excess above screening sleep
NML LAaeq(15min) level disturbance
level Lamax
NCA 02 — Dulwich Hill (Ewart 50 35 60 28
Street)
NCA 04 — Canterbury Site
Compound 41 31 51 24
NCA 06 — Campsie (Lilian 54 30 64 23
Lane)
NCA 10 — Punchbowl
(Urunga Parade) 46 31 56 24

The worst-affected residential receivers at Dulwich Hill are on Ewart Street (particularly 67, 69
and 71 Ewart Street), and also Wardell Road, Dudley Street and Bedford Crescent. Nearest
residential receivers to Campsie Station works are Lilian Lane, London Street and Wilfred
Avenue. Nearest residential receivers to the Punchbowl Station works are at Urunga Parade,
Rickard Road and Punchbowl Road. Residents are generally farther from Punchbowl Station
than from Campsie and Dulwich Hill Stations.

Worst case predicted noise levels excess above NML at commercial receivers including
medical and dental facilities are:

e Dulwich Hill: 15dB above NML

e Campsie: 15dB above NML

e Punchbowl: 35dB above NML

e Site compound at former Canterbury Bowling and Community Club: 2dB above NML

Non-residential receivers such as medical centres and child care centres are predicted to
experience excesses of up to 25dB.

247 Wardell Road is the most affected commercial receiver at Dulwich Hill, due to proximity
to the station and bridge works. This receiver is an outlier in terms of predicted noise levels
when compared with nearby receivers; this is simply related to proximity and no shielding.
Noisy works carried out directly adjacent to this building would need to incorporate screening
to mitigate noise impacts. The building occupants would most likely need to keep its doors
and windows closed during high noise works, even with feasible and reasonable mitigation
measures in place for the construction activities. This building is likely to be used only during
standard business hours, and scheduling of work to outside business hours may be
considered (with due consideration of residential receivers also).

At Campsie, commercial and medical buildings at Lilian Lane, and commercial receivers at
Beamish Street, Anzac Square and North Parade are most exposed to some works noise. 188
and 197 Beamish Street commercial receivers are outliers in terms of high predicted noise
levels for some works scenarios, due to proximity and lack of shielding from local bridge and
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road works. These receivers should receive specific notification and consultation regarding
preferred work hours and / or respite periods. They may also benefit from local screening from
nearby worksites, such as noise screens or curtains.

The nearest commercial receivers to corridor / civil works at Punchbowl are at 279, 281, 283
and 284 The Parade. Due to proximity they are predicted to experience higher noise levels
when compared with other commercial and residential receivers in the area. The Principal
Contractor should investigate whether there are options to provide screening between these
receivers and the nearest worksite.

The Medical Centre at South Terrace and the two Child Care Centres at Breust Place and
Punchbowl Road may at times experience noise levels above the relevant NMLs.

The Laydown areas will benefit from solid hoarding or noise curtains for the duration of the
works, to protect nearby receivers.

Worst-case predicted noise levels are due to high impact activities such as road saws,
excavator with tamping head and mulching machine. Mitigation measures are described in
Section 6.2. Due to the high impacts predicted for night time works, as summarised in Table 9,
the noise predictions presented in this CNVIS Appendix E and in this Section include noise
curtains for any night-time concrete or demolition saw-cutting and jackhammering. Note that
these activities are only permitted at night under a rail possession.

Noise curtains should also be considered for other times of use. However the Principal
Contractor must weigh the benefits of noise attenuation due to installing noise curtains for
demolition saw activities, and the time-related costs which may result in extending the noisy
demolition activities into more sensitive night-time hours. Therefore the noise predictions for
night-time works assume that noise curtains are used for concrete / demolition saws, but for
day-time and evening works the predictions assume that there are no noise curtains. This is
to allow the Principal Contractor to understand the impacts and make an informed decision
about whether noise curtains are necessary for day-time and evening concrete saw activity.

Some larger plant items such as vacuum trucks, mulching machines and excavators may
benefit from noise curtains if they are located to break the line of sight between the main
source of the noise and the receiver location. In practice, this is not always achievable and
therefore the noise predictions presented in this CNVIS do not include noise curtains for these
larger plant items.

If high noise plant such as concrete saws, tamping and breaking attachments on excavators
and mulching machines are limited to less sensitive hours (refer Section 5.1), the predicted
noise levels for other night-time works may be in the order of 5-15dB quieter and therefore
significantly less impactful on residential receivers.
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Table 10: Summary of worst-case predicted noise levels from Dulwich Hill Station redevelopment
works at receivers, for predicted typical worst-case SWL worksite noise source, for each Scenario.

OOH with high

Dulwich Hill
Scenario

Standard hours

noise equipment

Mitigation recommendations

No possession

75-84 dB(A) (24-33dB
above residential NML)
70-83dB(A) commercial
(up to 13dB above
commercial NML)
95 dB(A) at 247 Wardell
St (25dB above

70-78dB(A) commercial
(up to 8dB above

Scenario 1 75-83 dB(A) . . .
75-87 dB(A) residence 44 4B ab Use noise curtains for localised sources
boeouHm\;VeorrkS may (24-36dB above i?-ht timeaNi)I/Le such as chainsaws and concrete saws
Possession — residential NML) 1%6 receivers Consider off-site mulching and chipping
under EPL12208  70-71dB(A) commercial | gjiejpye for o Limit saw, vacuum truck to Day / Evening,
(up to 1dB above , even if not required for works under
commercial NML) 230 receivers possession
eligible for RO
Scenario 2 Limit jackhammer, dump truck to day /
OOH works may 75-78 dB(A) residence evening, even if not required for works
be under (24-27dB above 75-78 dB(A) under possession.
Possession — residential NML) 36-39 dB above Locate noise curtains around area where
under EPL12208 = 70-78dB(A) commercial =~ night-time NML dump truck is tipping fill if practicable and
(up to 8dB above 59 receivers effective
commercial NML) eligible for AA Consider scheduling road sweeper to
89 dB(A) at 247 Wardell 152 receivers evening hours — consult with affected
St (19dB above eligible for RO commercial receivers to determine
commercial NML) appropriate timing to balance impacts on
commercial and residential receivers.
Scenario 3 Standard hours

only; for
information if
works must occur
at night (without
road saw):

75-84 dB(A)

36-45 dB above
night-time NML

67 receivers

commercial NML) eligible for AA excavator to Day / Evening, locate
153 receivers concrete pump behind noise curtains.
eligible for RO
Scenario 4 For works not under a possession, road /
May be under 7579 AB(A) (24-28dB demo saw aer Jackhammer must not be
Possession. above res(idg,rgtial NML) 75-79 dB(A) used Evening / Night (per CoA E24).
For works under a possession, limit road /

36-40 dB above
night-time NML

77 receivers

Indicative works program suggests that
these activities can be restricted to
standard construction hours; this
scheduling noise control should be
implemented if practical.

Road / demo saw and excavator with
hammer attachment must not be used
Evening / Night (per CoA E24).

Limit vacuum truck, concrete truck & large

demolition saw to Day / Evening where
possible.
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effective.
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Mitigation recommendations

Scenario 5
No possession

75-78 dB(A) (24-27dB
above residential NML)

70-73dB(A) commercial
(up to 3dB above
commercial NML)

85 dB(A) at 247 Wardell

noise equipment

Standard hours
only; for
information if
works must occur
at night (without
road saw):

75-78 dB(A)
36-39 dB above
night-time NML

Limit concrete truck, compactor and roller
to Day / Evening where possible.

Use the smallest excavator required to
carry out the work effectively.

Use noise curtains where effective and

O 50 i practical.
commercial NML) U receivers
eligible for AA
116 receivers
eligible for RO
75-79 dB(A) (24-28dB 75-79 dB(A) For works under a possession, limit road /

above residential NML)

36-40dB above

demolition saw to Day / Evening where

Scenario 8

OOH Works
under
Possession —
under EPL12208

Scenario 9

Some OOH
works under
Possession, but
not all.

above residential NML)

70-76dB(A) commercial
(up to 6dB above
commercial NML)
76 dB(A) at 247 Wardell
St (6dB above
commercial NML)

Up to 75dB(A) (Up to
24dB above residential
NML)
70-73dB(A) commercial
(up to 3dB above
commercial NML)
Up to 85 dB(A) at 247
Wardell St (Up to 15dB
above commercial NML)

36-40dB above
night-time NML

42 receivers
eligible for AA

125 receivers
eligible for RO

Up to 75 dB(A)
Up to 36dB above
night-time NML
5 receivers
eligible for AA

49 receivers
eligible for RO

Scenario 6 70-77dB(A) commercial night-time NML possible.
der (up to 7dB above . . .
Un . : 72 receivers Use enclosure or noise curtains for the
Possession — commercial NML) ‘.
eligible for AA compressor.
under EPL12208 | 88 dB(A) at 247 Wardell , .
St (18dB above 164 receivers Use the Smaltl(:ﬁt excakva;tc?r rt(.equllred to
commercial NML) eligible for RO carry out the work efrectively.
Standard hours
only; for
information if
2%%:30 7b5 dB(A) EjUp t0| works must occur
above residentia i i
NML) at ?'gzt (W\'Ithf)Ut Use noise curtains for the site where
, oad saw): practicable and effective, particularly at
Scenario 7 70-71dB(A) commercial Upto 75dB(A)  tipping areas and where concrete truck will
N . (up to 1dB above Up to 36 dB be used.
0 possession commercial NML) S _
above night-time  Use padfoot or smooth drum roller instead
81 dB(A) at 247 Wardell NML of vibratory roller if practical.
St(1 1dEf above 50 receivers
commercial NML) eligible for AA
116 receivers
eligible for RO
75-79dB(A) (24-28dB 75-79 dB(A) Use padfoot or smooth drum roller instead

of vibratory roller if practical.

Use noise curtains for the site where
practicable and effective, particularly at
tipping areas and where tipper, roller and
concrete truck will be used.

Use the smallest excavator required to
carry out the work effectively.

Use the smallest crane and excavator
required to carry out the work effectively.

Consider scheduling road sweeper to
evening hours — consult with affected
commercial receivers to determine
appropriate timing to balance impacts on
commercial and residential receivers.
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Scenario Standard hours

OOH with high
noise equipment

h‘ﬂ
‘*‘-‘L’" sydney
NSW METRO

‘GOVERNMENT

Mitigation recommendations

Up to 75dB(A) (Up to
24dB above residential
NML)
70-72dB(A) commercial
(up to 2dB above
commercial NML)

Up to 74 dB(A) at 247
Wardell St (Up to 4dB
above commercial NML)

Scenario 10
Some OOH
works under
Possession, but
not all.

Up to 75 dB(A)

Up to 36dB above
night-time NML

18 receivers
eligible for AA

90 receivers
eligible for RO

Use the smallest excavator required to
carry out the work effectively.

Limit tipping fill / material and use of water
cart to Day / Evening if practical.
Install noise curtain around localised noise
sources such as hand tools if practical.

Note 1: Nearest residential receivers are on Wardell Road, Ewart Street and Bedford Crescent. Nearest

commercial receivers are on Wardell Road.

Note 2: Predicted noise levels include a 5dB penalty for road / demolition saws, jackhammers, hammer or

tamping attachments on excavators.

Table 11:

Summary of worst-case predicted noise levels from Campsie Station redevelopment

works at receivers, for predicted typical worst-case SWL worksite noise source, for each Scenario.

Camps!e Standard hours O.OH w'".] iy Mitigation recommendations
Scenario noise equipment

Scenario 1
Some OOH
works under
Possession, but
not all.

Scenario 2
Some OOH
works under
Possession, but
not all.

75-81 dB(A) residence
(20-26dB above
residential NML)

Up to 85dB(A) at Anzac
Square and Beamish
Street (Up to 15dB
above commercial NML)

Up to 79dB(A) at Lilian

Lane (medical centre)

(24dB above medical
centre NML)

Up to 72 dB(A)
residence (Up to 17dB
above residential NML)

Up to 78dB(A) at Anzac
Square and Beamish
Street (Up to 8dB above
commercial NML)
Up to 69dB(A) at Lilian
Lane (medical centre)
(14dB above medical
centre NML)

75-81 dB(A)
35-41 dB above
night-time NML

41 receivers

eligible for AA

110 receivers
eligible for RO

Up to 72 dB(A)
Upto 42 dB
above night-time
NML
12 receivers
eligible for AA
46 receivers
eligible for RO

For works not under a possession, road /
demo saw and jackhammer must not be
used Evening / Night (per CoA E24).

For works under a possession, limit road /
demolition saw to Day / Evening where
possible.

Limit vacuum truck, roller and chainsaw to
Day / Evening if practicable.

Mulching offsite.

Restrict material tipping to Day / Evening
where practical, and install noise curtains
around tipping locations if practical and
effective.

Road / demo saw and excavator + hammer
must not be used Evening / Night (per
CoA E24) when not under a possession.
Limit to day / evening where possible for
works under a possession.
Carry out compacting and bored piling
works Day / Evening if practical.
Use the smallest excavator required to
carry out the work effectively.

Investigate ways to minimise bored piling
dolly rig noise, including brush cleaners or
one-way spoil removal.
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Mitigation recommendations

Scenario 3
No possession

Up to 82 dB(A)
residence (Up to 27dB
above residential NML)

Up to 84dB(A) at Anzac
Square and Beamish
Street (Up to 14dB
above commercial NML)

Outliers at 188 and 197
Beamish Street due to
proximity to works in
Area 5 (bridge / local
road).
73-79dB(A) at Lilian
Lane (medical centre)
(18-24dB above medical
centre NML)

Standard hours
only; for
information if

works must occur

at night (without
road saw):
75-82 dB(A)
Upto 42 dB

above night-time
NML

49 receivers
eligible for AA

144 receivers
eligible for RO

For works not under a possession, road /
demo saw and jackhammer must not be
used Evening / Night (per CoA E24).

Use noise curtains for the sites if
practicable.

Consult with Beamish Street commercial
receivers regarding sensitive times.

Noise curtains or solid hoarding for works
adjacent to 188 and 197 Beamish St
commercial receivers. (“Solid” can be

Perspex or glass, ie capable of blocking
10dB of sound but visually transparent if
preferred).

Scenario 4

Works under
Possession.

75-79 dB(A) (20-24dB
above residential NML)

70-82dB(A) commercial
(Up to 12dB above
commercial NML)

Outliers at 188 and 197
Beamish Street due to
proximity to works in
Area 5 (bridge / local
road).

Up to 73-76dB(A) at
Lilian Lane (medical
centre) (18-21dB above
medical centre NML)

75-79 dB(A)
35-39 dB above
night-time NML

42 receivers

eligible for AA

126 receivers
eligible for RO

For works under a possession, limit road /
demolition saw and jackhammer to Day /
Evening where possible.

Locate vacuum truck, excavator, concrete
truck, hydrema and concrete pump +
agitator behind noise curtains if practical
and effective.

Select excavator suitable for the work.

Consult with Beamish Street commercial
receivers regarding sensitive times.

Scenario 5
No possession

75-81 dB(A) (20-26dB
above residential NML)

70-81dB(A) commercial
(Up to 11dB above
commercial NML)

Outliers at 188 and 197
Beamish Street due to
proximity to works in
Area 5 (bridge / local
road).

Up to 74dB(A) at Lilian
Lane (medical centre)
(Up to 19dB above
medical centre NML)

Standard hours
only; for
information if

works must occur

at night (without
road saw):

Up to 77 dB(A)
Up to 37 dB

above night-time
NML

15 receivers
eligible for AA

46 receivers
eligible for RO

For works not under a possession, road /
demo saw must not be used Evening /
Night (per CoA E24).

For works under a possession, limit road /
demolition saw to Day / Evening where
possible.

Locate vacuum truck, excavator and
concrete pump behind noise curtains.
Select smallest excavator suitable for the
work.

Use EWP with non-tonal vertical movement
alarm if available.

Consult with Beamish Street commercial
receivers regarding sensitive times.

Scenario 6

Under
possession —
under EPL12208

75-79 dB(A) (20-24dB
above residential NML)
70-82 commercial (0-

12dB above commercial
NML)

Up to 79dB(A) at Lilian
Lane (medical centre)
(Up to 24dB above
medical centre NML)

75-79 dB(A)
35-39dB above
night-time NML

36 receivers
eligible for AA

78 receivers
eligible for RO

Use noise curtains for worksite(s) where
practical and effective.

Select smallest crane and excavator
suitable for the work.

Use road / demo saw, excavator, and
concrete truck Day / Evening if practical.
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Mitigation recommendations

Scenario 7
No Possession

75-79 dB(A) (20-24dB
above residential NML)

70-84 commercial (0-
14dB above commercial
NML)

Outliers at 188 and 197
Beamish Street due to
proximity to works in
Area 5 (bridge / local
road).

Up to 76dB(A) at Lilian
Lane (medical centre)
(Up to 21dB above
medical centre NML)

Standard hours
only; for
information if
works must occur
at night (without
road saw):

Up to 74 dB(A)
Up to 34 dB

above night-time
NML

20 receivers
eligible for AA

75 receivers
eligible for RO

Road / demo saw must not be used
Evening / Night (per CoA E24).
Select smallest excavator suitable for the
work.

Use noise curtains for worksite(s) where
practical and effective.

Consult with Beamish Street commercial
receivers regarding sensitive times.

Scenario 8

Under
Possession —
under EPL12208

Scenario 9

Under
Possession —
under EPL12208

75-79dB(A) (20-24dB
above residential NML)

70-83 commercial (Up to
13dB above commercial
NML)

Outliers at 188 and 197
Beamish Street due to
proximity to works in
Area 5 (bridge / local
road).
73-76dB(A) at Lilian
Lane (medical centre)
(Up to 18-21dB above
medical centre NML)

Up to 74dB(A) (up to
19dB above residential
NML)

70-78 commercial (Up to
8dB above commercial
NML)

Outliers at 188 and 197
Beamish Street due to
proximity to works in
Area 5 (bridge / local
road).
71dB(A) at Lilian Lane
(medical centre) (16dB
above medical centre
NML)

75-79 dB(A)

35-39dB above
night-time NML

35 receivers
eligible for AA

76 receivers
eligible for RO

Up to 74 dB(A)

Up to 34dB above
night-time NML
21 receivers
eligible for AA

67 receivers
eligible for RO

Use road / demo saw, excavator, tip truck
and concrete truck Day / Evening if
practical.

Use noise curtains for worksite(s) where
practical and effective.

Consult with Beamish Street commercial
receivers regarding sensitive times.

Use vacuum truck Day / Evening if
practical.

Install enclosure or noise curtain around
generator.

Consult with Beamish Street commercial
receivers regarding sensitive times.
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Mitigation recommendations

Up to 74dB(A) (up to
19dB above residential
NML)

70-78 commercial (Up to

8dB above commercial Up to 74 dB(A)
Scenario 10 - NMD) Up t‘r’]t?’t‘_‘dB ﬁ?\jl)l\_/e
Under Outliers at 188 and 197 night-time
. Beamish Street due to 21 receivers
Possession — I . L
under EPL12208 proximity to works in eligible for AA
Area 5 (bridge / local 67 receivers
road). eligible for RO

71dB(A) at Lilian Lane

(medical centre) (16dB

above medical centre
NML)

Use vacuum truck Day / Evening if
practical.

Install enclosure or noise curtain around
generator.
Consult with Beamish Street commercial
receivers regarding sensitive times.

Note 1: Nearest residential receivers are on Lilian Lane, London Street and Wilfred Avenue. Nearest non-
residential receivers are Lilian Lane, Anzac Square, North Parade and Beamish Street. There is a medical centre

at Lilian Lane.

Note 2: Predicted noise levels include a 5dB penalty for road / demolition saws, jackhammers, hammer or

tamping attachments on excavators.

Table 12: Summary of worst-case predicted noise levels from Punchbowl Station redevelopment
works at receivers, for predicted typical worst-case SWL worksite noise source, for each Scenario.

Mitigation recommendations

P;nChb(?WI Standard hours O.OH w'“.] iy
cenario noise equipment
Scenario 1 Up to 65 dB(A)

Some OOH residence (8dB above

works under residential NML)

Possession, but 70-76dB(A) commercial Up to 65 dB(A)

not all. (Up to 6dB above Up to 19dB above
commercial NML) Night-ime NML

Outliers at 279, 281,

Road / demo saw must not be used
Evening / Night (per CoA E24) when not
under a possession.

Limit vacuum truck, excavator, concrete
saw to Day / Evening if practicable, even
when allowed under a possession.

0 receivers
égj:&;gfﬁ;hfo eligible for AA Use site noise curtains for worksite(s)

proximity to works in 12 receivers where practicable and effective.
Area 1 (civil / corridor). eligible for RO Consult with nearest commercial receivers

66-70dB(A) at Child at The Boulevarde regarding sensitive
Care Centre (11-15dB times.
above Child Care NML)
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Mitigation recommendations

Scenario 2

Some OOH
works under
Possession, but
not all.

Scenario 3
No possession

Scenario 4

Under
Possession

Up to 69 dB(A)
residence (12dB above
residential NML)

70-88dB(A) commercial
(Up to 18dB above
commercial NML)

Outliers at 279, 281,
283 and 284 The
Boulevarde due to

proximity to works in

Area 1 (civil / corridor).

71-76dB(A) at Child
Care Centre (16-21dB
above Child Care NML)

65dB(A) at South
Terrace Medical Centre
(10dB above Medical
Centre NML)

61dB(A) at Keely Street
Educational (6dB above
Educational NML)

Up to 68 dB(A)
residence (11dB above
residential NML)

70-83dB(A) commercial
(Up to 13dB above
commercial NML)

Outliers at 285 and 286
The Boulevarde due to
proximity to works in
Area 5 (local road /
bridge).
68-73dB(A) at Child
Care Centre (13-18dB
above Child Care NML)

63dB(A) at South
Terrace Medical Centre
(8dB above Medical
Centre NML)

Up to 66 dB(A)
residence (9dB above
residential NML)

70-84dB(A) commercial
(Up to 14dB above
commercial NML)

Outliers at 279 and 281
The Boulevarde due to
proximity to works in
Area 1 (civil / corridor).

68-74dB(A) at Child
Care Centre (13-19dB
above Child Care NML)
64dB(A) at South
Terrace Medical Centre
(9dB above Medical
Centre NML)

Up to 69 dB(A)
23 dB above
night-time NML
0 receivers
eligible for AA

33 receivers
eligible for RO

Standard hours
only; for
information if
works must occur
at night (without
road saw or
jackhammer):

Up to 68 dB(A)
Up to 22 dB

above night-time
NML

0 receivers
eligible for AA

27 receivers
eligible for RO

Up to 66 dB(A)
Up to 20 dB
above night-time
NML
0 receivers
eligible for AA
29 receivers
eligible for RO

Road / demo saw must not be used
Evening / Night (per CoA E24) for works
not under a possession.

Use road / demo saw, roller and excavator
Day / Evening where possible for works
under a possession.

Select smallest excavator suitable for the
work.

Use site noise curtains for worksite(s)
where practicable and effective.

Consult with nearest commercial receivers
at The Boulevarde regarding sensitive
times.

Road / demo saw and jackhammer must
not be used Evening / Night (per CoA E24)
for works not under a possession.

Use excavator and concrete truck and
tipper Day / Evening where possible.
Use smallest excavator suitable for the
work.

Use site noise curtains for worksite(s)
where practicable and effective.

Consult with nearest commercial receivers
at The Boulevarde regarding sensitive
times.

Limit road / demolition saw, large excavator
to Day / Evening where possible.

Select excavator suitable for the work.

Use site noise curtains for worksite(s)
where practicable and effective.

Consult with nearest commercial receivers
at The Boulevarde regarding sensitive
times.
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Mitigation recommendations

Scenario 5
No possession

Scenario 6

Under
possession —
under EPL12208

Scenario 7
No Possession

Up to 67 dB(A)
residence (10dB above
residential NML)

70-85dB(A) commercial
(Up to 15dB above
commercial NML)

68-74dB(A) at Child
Care Centre (13-19dB
above Child Care NML)

62-64dB(A) at South
Terrace Medical Centre
(7-9dB above Medical
Centre NML)

62dB(A) at Keely Street
Educational (7dB above
Educational NML)

Up to 64 dB(A)
residence (7dB above
residential NML)

70-86dB(A) commercial
(Up to 16dB above
commercial NML)

Outliers at 279, 281 and
283 The Boulevarde
due to proximity to
works in Area 1 (civil /
corridor).

65-70dB(A) at Child
Care Centre (10-15dB
above Child Care NML)

Up to 72 dB(A)
residence (15dB above
residential NML)

70-81dB(A) commercial
(Up to 14dB above
commercial NML)

62dB(A) at South
Terrace Medical Centre
(7dB above Medical
Centre NML)

72-75dB(A) at Child
Care Centre (17-20dB
above Child Care NML)

noise equipment

Standard hours
only; for
information if

works must occur

at night (without
road saw):

Up to 67 dB(A)
Up to 21 dB

above night-time
NML

0 receivers
eligible for AA
27 receivers
eligible for RO

Up to 64 dB(A)

Up to 18 dB
above night-time
NML

0 receivers
eligible for AA

14 receivers
eligible for RO

Standard hours
only; for
information if

works must occur

at night (without
road saw):

Up to 72 dB(A)
Up to 26 dB

above night-time
NML

1 receiver eligible
for AA

46 receivers
eligible for RO

Road / demo saw must not be used
Evening / Night (per CoA E24).

Locate concrete pump + compactor behind
noise curtains.

Use large excavator, concrete truck,
compactor and tip truck Day / Evening if
practicable.

Use site noise curtains for worksite(s)
where practicable and effective.

Use EWP with non-tonal vertical movement
alarm if available.

Carry out bored piling works Day / Evening
if practical. Investigate ways to minimise
bored piling dolly rig noise, including brush
cleaners or one-way spoil removal.
Use the smallest crane and excavator
required to carry out the work effectively.
Use concrete truck, piling rig and large
excavators Day / Evening if practical.
Use noise curtains or enclosure around
compressor.

Use site noise curtains for worksite(s)
where practicable and effective.

Consult with nearest commercial receivers
at The Boulevarde regarding sensitive
times.

Road / demo saw must not be used
Evening / Night (per CoA E24).

Limit large excavator and concrete agitator
to Day / Evening where possible.

Select smallest excavator suitable for the
work.
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Punchbowl
Scenario

OOH with high

Standard hours noise equipment

Mitigation recommendations

Up to 62 dB(A)
residence (10dB above
residential NML)

70-89dB(A) commercial
(Up to 19dB above
commercial NML)

Use EWP with non-tonal vertical movement
alarm if available.

Up to 62 dB(A
P ) Select smallest crane and excavator

Scenario 8 Outliers at 281 and 283 abg\r/)et%i;ﬁt(-jt?me suitable for the work.
The Boulevarde due to NML Use concrete truck and large excavator
Under proximity to works in , Day / Evening if practical.
Possession — Area 1 (C|V|| / Corridor) 0 receivers U . . . .
under EPL12208 eligible for AA se site noise F:urtalns for work§|te(s)
61dB(A) at South 8 ) where practicable and effective.
Terrace Medical Centre e”girglceegfrso Consult with nearest commercial receivers
(6dB above Medical at The Boulevarde regarding sensitive
Centre NML) times.
64-71dB(A) at Child
Care Centre (9-16dB
above Child Care NML)
Up to 68 dB(A)
residence (Up to 11dB
above residential NML)
Up to 83dB(A)
commercial (13dB
above commercial NML) Up to 64 dB(A)
Scenario 9 Outliers at 281, 283, residence (Upto | Schedule dump / tip truck, large excavator
Some OOH 284, 285 and 286 The 18dB above for Day / Evening if practical.
works under Boulevarde due to residential NML)  nsuit with nearest commercial receivers
Possession, but proximity to works in 0 receivers at The Boulevarde regarding sensitive
not all. Area 1 (civil / corridor) eligible for AA times, and use noise screens where
61-62dB(A) at South 9 receivers practical and effective.
Terrace Medical Centre eligible for RO

(6-7dB above Medical
Centre NML)

67-74dB(A) at Child

Care Centre (12-19dB
above Child Care NML)

Up to 67 dB(A)
residence (Up to 10dB
above residential NML)
Up to 84dB(A)
commercial (14dB
above commercial NML) Up to 67 dB(A)

Schedule concrete truck, roller, tip truck,
road sweeper and water cart Day / Evening
if practical.

Scenario 10 ; residence (Up to
Outliers at 279, 281 and 21dB b( P Use padfoot or smooth drum roller rather
Some OOH 284 The Boulevarde -1db above than vibratory roller
works under due to proximity to residential NML) Y i
Possession, but works in Area 1 (civil / 0 receivers Select smallest roller and excavator
not all. corridor) eligible for AA suitable for the work.
60-61dB(A) at South 29 receivers Consult with nearest commercial receivers
Terrace Medical Centre eligible for RO at The Boulevarde regarding sensitive

times, and use noise screens where

(5-6dB above Medical . €
practical and effective.

Centre NML)

68-73dB(A) at Child
Care Centre (13-18dB
above Child Care NML)

Note 1: Nearest residential receivers are on Urunga Parade, Rickard Road and Punchbowl Road. Nearest
commercial receivers are on The Boulevarde and Punchbowl Road. There is a Medical Centre at South Terrace,
and Child Care Centres at Breust Place and Punchbowl Road.

© Sydney Metro 2020 Unclassified

20210217 Dulwich Hill Campsie and Punchbowl Station Upgrades CNVIS Rev01_6pmTable14-15-16

Page 43 of 63



Unclassified

sydney

Sydney Metro — Integrated Management System (IMS) .“"“”’.
NSW ‘ METRO

(Uncontrolled when printed)

GOVERNMENT

Note 2: Predicted noise levels include a 5dB penalty for road / demolition saws, jackhammers, hammer or
tamping attachments on excavators.

6.4. Additional mitigation measures

The implementation of the standard management measures, compliance with maximum
sound power levels for plant and equipment, construction hour management and standard
community engagement measures in this Strategy should significantly reduce the noise and
vibration impacts on nearby sensitive receivers.

Nevertheless, exceedances of the construction noise and vibration management levels are
predicted, even after application of all feasible and reasonable mitigation.

Where construction noise and vibration management levels are predicted to exceed the NML,
a number of additional measures to mitigate such exceedances are to be considered. These
are primarily aimed at pro-active engagement with affected sensitive receivers. The additional
mitigation measures to be applied are outlined in Table 13.

Table 13: Additional Mitigation Measures
Measure ‘ Description ‘ Abbreviation
Alternative Alternative accommodation options may be provided for residents AA
accommodation living in close proximity to construction works that are likely to incur

unreasonably high impacts over an extended period of time.
Alternative accommodation will be determined on a case-by-case
basis. It is recommended that residential receivers who decline the
offer of Alternative Accommodation should still have Respite Offers
(such as movie tickets or dinner vouchers) made available to them,
although this is not a strict requirement under the CNVS.

Monitoring Where it has been identified that specific construction activities are M
likely to exceed the relevant noise or vibration goals, noise or vibration
monitoring may be conducted at the affected receiver(s) or a
nominated representative location (typically the nearest receiver where
more than one receiver have been identified). Monitoring can be in the
form of either unattended logging or operator attended surveys. The
purpose of monitoring is to inform the relevant personnel when the
noise or vibration goal has been exceeded so that additional
management measures may be implemented.

Individual briefings | Individual briefings (door knocks) are used to inform neighbouring 1B
properties about the impacts of high noise activities and mitigation
measures that will be implemented. Place Managers from the
contractor would visit identified receivers at least 48 hours ahead of
potentially disturbing construction activities. Individual briefings
provide affected stakeholders with personalised contact and tailored
advice, with the opportunity to comment on the project.

Letter box drops For each Sydney Metro project, a newsletter is produced and LB
distributed to the local community via letterbox drop and the project
mailing list. These newsletters provide an overview of current and
upcoming works across the project and other topics of interest. The
objective is to engage and inform and provide project-specific
messages. Advanced warning of potential disruptions (e.g. traffic
changes or noisy works) can assist in reducing the impact on the
community. Content and newsletter length is determined on a project-
by-project basis. Most projects distribute notifications on a monthly
basis. Each newsletter is graphically designed within a branded
template.
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Measure ‘ Description ‘ Abbreviation

Project specific The purpose of a project specific respite offer is to provide residents RO
respite offer subjected to lengthy periods of noise or vibration respite from an
ongoing impact. Respite offers may be in the form of movie tickets or
dinner vouchers, to provide residents with opportunities to spend time
away from their home during works exceeding the applicable level.
Alternative respite offers to movie or dinner vouchers may be
considered as the Place Manager is familiar with the local community.

Phone calls and Phone calls and/or emails detailing relevant information would be PC
emails made to identified/affected stakeholders within 7 days of proposed
work.

Specific Notification | Specific notifications will be issued to affected properties 7 days before SN
work starts and may include paper notifications letterbox dropped to
affected properties or emailed to registered stakeholders. Phone calls
and/or emails provide affected receivers with personalised contact and
tailored advice, with the opportunity to provide comments on the
proposed work and specific needs etc. This form of communication is
used to support periodic notifications, or to advertise unscheduled
works.

In circumstances where - after application of the standard mitigation measures - the Laeq(15minute)
construction noise and vibration levels are still predicted to exceed the noise or vibration
objectives, the relevant Additional Mitigation Measures Matrix (AMMM) (see Table 14 to
Table 16) is to be used to determine the additional measures to be implemented. This
requirement is supplemental to the basic requirements in the ICNG.

Using the relevant AMMM, the following steps need to be carried out to determine the
additional mitigation measures to be implemented:

Determine the duration (time period) when the work is to be undertaken.
Determine the level of exceedance.

From the relevant AMMM table, identify the additional mitigation measures to be
implemented (using the abbreviation codes - expanded in Table 13).

Note that the AMMM considers residential impacts and noise sensitivity in terms of the
standard construction hours defined in the ICNG, and this concept is to be applied to
Sydenham to Bankstown works.

Table 14: AMMM - Airborne Construction Noise

Time Period Mitigation Measures

Predicted LAeq(15minute) Noise Level Above
Background (RBL) for residential receivers, or above

NML for non-residential receivers / internal residential
receiver locations

0to10dB | 10to20dB | 20 to 30 dB
Standard Mon-Fri (7.00 am - 6.00 pm) - - M, LB M, LB
Sat (8.00 am - 6.00 pm)
Sun/Pub Hol (Nil)
OOHW 1 . Mon-Fri (6.00 pm - 10.00 pm) - . LB . M, LB M, IB, LB,
Sat (6.00 pm - 10.00 pm) RO,SN
Sun/Pub Hol (8.00 am - 6.00 pm)
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Time Period Mitigation Measures

Predicted LAeq(15minute) Noise Level Above
Background (RBL) for residential receivers, or above
NML for non-residential receivers / internal residential
receiver locations

0to10dB | 10to 20dB | 20 to 30 dB
OOHW 2 Mon-Fri (10.00 pm - 7.00 am) - M, LB M, IB, LB, AA, M, IB,
RO, SN LB
Sat (10.00 - 8.00 ’ '
at ( pm am) RO. SN
Sun/Pub Hol (6.00 pm - 7.00 am)

Table 15: AMMM - Ground Borne Construction Noise

Time Period Mitigation Measures

Predicted LAeq(15minute) Noise Level Exceedance above

NML
0to 10 dB 10 to 20 dB
Standard Mon-Fri (7.00 am - 6.00 pm) LB LB M, LB, SN

Sat (8.00 am - 6.00 pm)
Sun/Pub Hol (Nil)
OOHW 1 | Mon-Fri (6.00 pm - 10.00 pm) . LB . M, LB, SN M, IB, LB, RO, SN
Sat (6.00 pm - 10.00 pm)
Sun/Pub Hol (8.00 am - 6.00 pm)
OOHW 2 Mon-Fri (10.00 pm - 7.00 am) M, LB, SN AA, M, IB, LB, AA, M, IB, LB, RO,
Sat (10.00 pm - 8.00 am) RO, SN SN
Sun/Pub Hol (6.00 pm - 7.00 am)

Table 16: AMMM - Ground borne Construction Vibration

Time Period Mitigation Measures

Predicted Vibration Levels Exceed Maximum Levels (for

human comfort), or the recommended limit (for
vibration-sensitive equipment)

Standard Mon-Fri (7.00 am - 6.00 pm) M, LB, RP
Sat (8.00 am - 6.00 pm)
Sun/Pub Hol (Nil)

OOHW 1 Mon-Fri (6.00 pm - 10.00 pm) M, IB, LB, RO, SN
Sat (6.00 pm - 10.00 pm)
Sun/Pub Hol (8.00 am - 6.00 pm)

OOHW 2 | Mon-Fri (10.00 pm - 7.00 am) AA, M, IB, LB, RO, SN
Sat (10.00 pm - 8.00 am)
Sun/Pub Hol (6.00 pm - 7.00 am)
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Based on the predicted typical worst case noise levels and the review of minimum work
distances for vibration-generating works, the following AMM are expected to be considered
for the proposed Station redevelopment works. The requirements for AMM will be refined as
the Principal Contractor prepares more detailed OOHW Applications which delineate when
noisy equipment is used, which engineering mitigation measures can be applied, and where
and when noise screening is implemented.

Table 17 below provides a count of receivers which are predicted to be eligible for AMM for
the different works scenarios. It is expected that through use of noise mitigation approaches,
plus careful planning of the timing of noise-intensive works, particularly in accordance with the
requirements of E24 and as described in Section 6.2, the requirements for AMM can be
reduced in most cases. The number of receivers are based on the receivers in the SoundPlan
model provided by Sydney Metro’s Acoustic Assurance team.

The receiver count is indicative. The SoundPlan receivers are treated as separate receivers
floor by floor. This is to account for shielding effects (or lack of shielding to upper storey
windows). Some buildings in the SoundPlan model may have multiple receivers on a single
floor (such as apartment buildings) which are considered as one receiver in the SoundPlan
model. Conversely, some individual two-storey dwellings have been assigned two receivers,
one for ground floor and one for the first floor. On balance, the number of receivers in the table
indicates likely worst case.

The noise prediction tables in Appendix A list the receiver addresses. Sydney Metro
communications managers will be able to identify which of the addresses has multiple
dwellings.

Table 17: Recommended AMMM to be considered for the proposed works — per scenario and
station
Scenario Period Dulwich Hill Park Campsie Punchbowl
Scenario 1 Std Day LB, M (172 receivers) LB, M (30 receivers) LB, M (3 receivers)
OOHW 1 LB, M (196 receivers) LB, M (88 receivers) LB, M (6 receivers)
M, IB, LB, RO, SN (86 = M, IB, LB, RO, SN (24 M, IB, LB, RO, SN (0
receivers) receivers) receivers)
OOHW 2 LB, M (781 receivers) LB, M (384 receivers) LB, M (103 receivers)
M, IB, LB, RO, SN M, IB, LB, RO, SN M, IB, LB, RO, SN (12
(230 receivers) (110 receivers) receivers)
AA (106 receivers) AA (41 receivers) AA (0 receivers)
Scenario 2 Std Day LB, M (95 receivers) LB, M (19 receivers) LB, M (15 receivers)
OOHW 1 LB, M (156 receivers) LB, M (30 receivers) LB, M (4 receivers)
M, IB, LB, RO, SN (34 M, IB, LB, RO, SN (0 M, IB, LB, RO, SN (4
receivers) receivers) receivers)
OOHW 2 LB, M (626 receivers) LB, M (144 receivers) LB, M (303 receivers)
M, IB, LB, RO, SN M, IB, LB, RO, SN (46 | M, IB, LB, RO, SN (33
(152 receivers) receivers) receivers)
AA (59 receivers) AA (12 receivers) AA (0 receivers)
Scenario 3 Std Day LB, M (176 receivers) LB, M (50 receivers) LB, M (4 receivers)
OOHW 1 Standard hours only Standard hours only Standard hours only
OOHW 2 Standard hours only Standard hours only Standard hours only
Scenario 4 Std Day LB, M (117 receivers) LB, M (46 receivers) LB, M (4 receivers)
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Scenario | Period Dulwich Hill Park Campsie Punchbowl
OOHW 1 LB, M (188 receivers) LB, M (81 receivers) LB, M (4 receivers)
M, IB, LB, RO, SN (46 = M, IB, LB, RO, SN (31 M, IB, LB, RO, SN (4
receivers) receivers) receivers)
OOHW 2 LB, M (689 receivers) LB, M (440 receivers) LB, M (189 receivers)
M, IB, LB, RO, SN M, IB, LB, RO, SN M, IB, LB, RO, SN (29
(176 receivers) (126 receivers) receivers)
AA (77 receivers) AA (42 receivers) AA (0 receivers)
Scenario 5 Std Day LB, M (76 receivers) LB, M (31 receivers) LB, M (0 receivers)
OOHW 1 Standard hours only Standard hours only Standard hours only
OOHW 2 Standard hours only Standard hours only Standard hours only
Scenario 6 Std Day LB, M (114 receivers) LB, M (39 receivers) LB, M (3 receivers)
OOHW 1 LB, M (190 receivers) LB, M (60 receivers) LB, M (6 receivers)
M, IB, LB, RO, SN (38 | M, IB, LB, RO, SN (28 M, 1B, LB, RO, SN (0
receivers) receivers) receivers)
OOHW 2 LB, M (677 receivers) LB, M (220 receivers) LB, M (102 receivers)
M, IB, LB, RO, SN M, IB, LB, RO, SN (78 = M, IB, LB, RO, SN (14
(164 receivers) receivers) receivers)
AA (72 receivers) AA (36 receivers) AA (0 receivers)
Scenario 7 Std Day LB, M (54 receivers) LB, M (49 receivers) LB, M (15 receivers)
OOHW 1 Standard hours only Standard hours only Standard hours only
OOHW 2 Standard hours only Standard hours only Standard hours only
Scenario 8 Std Day LB, M (69 receivers) LB, M (38 receivers) LB, M (3 receivers)
OOHW 1 LB, M (116 receivers) LB, M (58 receivers) LB, M (6 receivers)
M, IB, LB, RO, SN (22 | M, IB, LB, RO, SN (30 M, IB, LB, RO, SN (0
receivers) receivers) receivers)
OOHW 2 LB, M (608 receivers) LB, M (291 receivers) LB, M (90 receivers)
M, IB, LB, RO, SN M, IB, LB, RO, SN (76 M, IB, LB, RO, SN (8
(125 receivers) receivers) receivers)
AA (42 receivers) AA (35 receivers) AA (0 receivers)
Scenario 9 Std Day LB, M (60 receivers) LB, M (21 receivers) LB, M (9 receivers)
OOHW 1 LB, M (30 receivers) LB, M (49 receivers) LB, M (6 receivers)
M, 1B, LB, RO, SN (0 M, IB, LB, RO, SN (9 M, 1B, LB, RO, SN (0
receivers) receivers) receivers)
OOHW 2 LB, M (143 receivers) LB, M (207 receivers) LB, M (106 receivers)
M, IB, LB, RO, SN (49 = M, IB, LB, RO, SN (67 M, 1B, LB, RO, SN (9
receivers) receivers) receivers)
AA (5 receivers) AA (21 receivers) AA (0 receivers)
Scenario 10 Std Day LB, M (37 receivers) LB, M (21 receivers) LB, M (4 receivers)
OOHW 1 LB, M (70 receivers) LB, M (49 receivers) LB, M (8 receivers)
M, IB, LB, RO, SN (4 M, IB, LB, RO, SN (9 M, IB, LB, RO, SN (0
receivers) receivers) receivers)
OOHW 2 LB, M (330 receivers) LB, M (207 receivers) LB, M (149 receivers)
M, IB, LB, RO, SN 90 M, IB, LB, RO, SN (67 @ M, IB, LB, RO, SN (29
receivers) receivers) receivers)
AA (18 receivers) AA (21 receivers) AA (0 receivers)
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6.5. Construction traffic noise assessment

A high level review of construction traffic noise impacts has been carried out based on the
number of work vehicles and plant arriving by road, as listed in the Sydney Metro works
package documents, and comparing the number of vehicles with the road traffic numbers
provided in the EIS.

It is noted that a 2dB increase in Laeqperiod) @rises from an increase in road traffic numbers by
60%, all other factors being equal (including vehicle type and speed). Even if the construction
traffic noise levels are on average significantly louder than general light vehicles, a large
increase in numbers is still required to trigger the 2dB increase. It is highly unlikely that the
proposed station upgrade works would generate such construction-related traffic increases.

Based on the high existing traffic noise levels and the access routes being largely restricted
to arterial and sub arterial roads, impact from additional construction traffic is expected to be
minimal.

However, the Station Redevelopment works is just one component of a larger suite of Sydney
Metro construction packages. The Sydenham to Bankstown EIS predicted that potential
construction-related noise impacts might occur at some locations along the alignment, but
none near the Hurlstone Park, Belmore and Wiley Park station worksites.

The Station redevelopment Principal Contractor is responsible for applying all reasonable and
feasible mitigation measures to minimise construction-related road traffic noise, in order to
contribute the management of Sydney Metro project-wide noise impacts.

Mitigation options are described in Section 6.2.

Traffic noise management is particularly relevant to shared access gates and the site
compound at the former Canterbury Bowling and Community Club, which will also be used by
the Southwest Metro Corridor Contractor. Construction-related activities can occur outside the
defined worksite or premises. The most far-reaching aspect is construction-related transport -
mostly trucks and large equipment arriving on site by road.

Mitigation measures that should be implemented where feasible and reasonable include:

o Establishing truck routes which avoid noise-sensitive residential receivers as far as
practicable.

° Implementing and monitoring driver behaviour rules, such as smooth braking and
accelerating, adhering to truck speed limits;

. Monitoring and enforcing vehicle compliance including ensuring that compliant
mulfflers are fitted;

° Engineering solutions such as high grade mufflers.

. Deliveries to site and removal of material from site, including the laydown area, is to

be restricted to standard construction hours, unless otherwise approved. Access to
the site will use the access points specified in the Construction Traffic Management
Plan. These will consist of existing Sydney Trains access gates.
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7. Vibration goals and assessment

7.1. Building damage vibration goals

Most commonly specified ‘safe’ structural vibration limits are designed to minimise the risk of
threshold or cosmetic surface cracks, and are set well below the levels that have potential to
cause damage to the main structure.

Sources of vibration that are considered include demolition, excavation, piling, ground
treatments (e.g. compaction), construction equipment and road traffic.

Details about the derivation and application of Sydney Metro construction vibration criteria to
protect structures are presented in the Sydney Metro CNVS and the project NVMP.

Conservative vibration damage screening level per receiver type is listed below:

o Reinforced or framed structures: 25.0 mm/s;

) Unreinforced or light framed structures: 7.5 mm/s;

° Heritage structures (structurally sound): 7.5 mm/s; and
. Heritage structures (structurally unsound): 2.5 mm/s.

If a heritage building or structure is found to be structurally unsound (following inspection) a
more conservative cosmetic damage criteria (from DIN 4150) would be considered. At
construction stage, prior to carrying out works, a structural or condition survey of heritage
buildings within 30m of vibration-generating works is required (refer NVMP).

If the structural or condition survey is not carried out prior to vibration-generating works
commencing, then heritage buildings are to be considered “structurally unsound” for the
purpose of determining applicable construction-related vibration criteria. This is to adopt a
precautionary approach until surveys establish the condition of the building.

At locations where the predicted and/or measured vibration levels are greater than shown
above (peak component particle velocity), a more detailed analysis of the building structure,
vibration source, dominant frequencies and dynamic characteristics of the structure would be
required to determine the applicable safe vibration level.

7.2. Human comfort vibration goals

The construction vibration management levels adopted by Sydney Metro represent applicable
standards and guidelines. It is important to acknowledge that individual receivers respond to
noise and vibration differently. During implementation phase, active community engagement
plays a role in understanding individual perception and sensitivity.

The NSW EPA “Assessing Vibration: a technical guideline” dated February 2006 AVTG)
recommends the use of BS 6472-1992 for the purpose of assessing vibration in relation to
human comfort.

Vibration dose values are considered appropriate for the assessment of non-continuous
vibration sources associated with construction. The vibration dose value depends on both the
level and duration of the short-duration vibration event, as well as the number of events
occurring during the daytime or night-time period.

The levels highlighted in bold in Table 18 below are used in Sydney Metro projects as the
Vibration Management Level.
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Table 18: Vibration Dose Value Ranges which might result in low probability of adverse comment

within residential buildings, from BS6472-1992

Place and Time Low Probability of Adverse Comment (m/s'75)
Residential buildings 16 hr day 0.2t0 0.4
Residential buildings 8 hr night 0.1t00.2

Note: For offices / schools and workshops, multiplying factors of 2 and 4 respectively would be
applied to the above vibration dose value ranges for a 16 hr day, ie 0.8 m/s'75for offices,
educational institutions and places of worship, and 1.6 m/s'-75 for workshops.

It is not always practical to measure VDV during construction works, as the calculation relies
upon duration, intensity and characteristic frequency of the measured vibration events
throughout a work day.

In some cases, it may be necessary to relate to an instantaneous measurement, such as Peak
Particle Velocity (PPV). Appendix C of the AVTG provides guidance on relating measurements
of continuous and impulsive vibration to PPV. The criteria are presented in Table 19.

Table 19: Criteria for exposure to continuous and impulsive vibration — alternative screening level
for human comfort measured in real-time

Place and Time

Peak particle velocity (mm/s) — preferred / maximum

Continuous vibration Impulsive vibration’

Residential buildings 16 hr day 0.28 — 0.56 8.6 —17.0
Residential buildings 8 hr night 0.20-0.40 28-56

Offices, when in use 0.56 —1.10 18.0-36.0
Workshops, when in use 1.10-2.20 18.0 - 36.0

" Impulsive vibration must be defined and measured in accordance with the relevant standard. The PPV levels associated
with impulsive vibration would be considered to be intolerably high for intermittent and repetitive “impulsive” events, and
should be applied to construction works with caution. It is not to be used to set any Alert / Alarm level in a vibration
monitoring system used to assess human comfort.

7.3. Mitigation

Vibration-minimising methods are to be selected where feasible and reasonable.

The Principal Contractor must select the plant and equipment which generates the lowest
vibration levels while still being capable of effectively carrying out the work. In some cases this
may require longer durations which may be a necessary outcome of ensuring that no damage
occurs due to the works.

Examples relevant to the station redevelopment works are:

) Smooth drum roller preferred, or else pad foot roller, instead of vibratory roller;
° Diamond / concrete saw to cut platform surface to remove in pieces, instead of
jackhammer;
° Use the smallest excavator suitable for the work.
© Sydney Metro 2020 Unclassified Page 51 of 63

20210217 Dulwich Hill Campsie and Punchbowl Station Upgrades CNVIS Rev01_6pmTable14-15-16



Unclassified

Sydney Metro — Integrated Management System (IMS) .‘g““!’. st
(Uncontrolled when printed) Qﬂsgﬂ M METRO

Attended vibration measurements are required at the commencement of vibration generating
activities to confirm that vibration levels satisfy the criteria for that vibration generating activity.
Where there is potential for exceedances of the criteria further vibration site law investigations
would be undertaken to determine the site-specific safe working distances for that vibration
generating activity. Continuous vibration monitoring with audible and visible alarms would be
conducted at the nearest sensitive receivers whenever vibration generating activities need to
take place inside the calculated safe-working distances. The NVMP provides details on
vibration monitoring requirements.

The pattern of vibration radiation is very different to the pattern of airborne noise radiation and
is very site specific. Final vibration levels are dependent on many factors including the actual
plant used, its operation, the intervening geology between the activity and the receiver, and
the receiver structure. Section 7.4 presents the recommended minimum working distances for
vibration intensive plant. The minimum working distances for cosmetic damage must be
complied with at all times, unless otherwise approved by the relevant authority.

7.4. Summary of vibration intensive works

The vibration-generating works and activities associated with the Project works are:

o Bored piling rig;

° Vibratory roller (assessed for completeness; smooth drum or padfoot rollers are
proposed by Sydney Metro);

. Excavator with hammer or tamping attachment; and

o Jackhammer.

Ground borne vibration prediction is specialist area, and varies due to site-specific conditions
such as vibration propagation through different ground types and building structures. The
proposed station works activities are relatively low vibration risk, therefore a suitable screening
approach for assessing vibration is to review whether vibration-generating plant will be used
within “minimum working distances” of sensitive receivers. This is considered to be
conservative for most areas in Sydney; nevertheless it is important to confirm vibration
propagation on site where works are within the minimum working distances.

Minimum working distances for these vibration-generating activities are provided in TINSW
&S CNVS (2018). Extracts of the I&S CNVS table of safe working distances are provided
below for the works relating to this project package.

The minimum working distances presented in below are indicative and will vary depending on
the plant item and local geotechnical conditions. They apply to cosmetic damage of typical
buildings under typical geotechnical conditions. Vibration monitoring can be carried out to
confirm the minimum working distances at specific sites.
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Table 20: Typical vibration emission and working distances from vibration-generating plant

proposed for the Station redevelopment works

Recommended minimum working distance?

Building damage

Large vibratory roller (not proposed, but presented for 12m 40m
information in case it is necessary to carry out the works)

Human comfort

Smooth drum roller 12m 50m
Vibratory piling (not proposed, but presented for 2-20m 20m
information in case it is necessary to carry out the works)

Bored piling 2m (nominal) n/a

Small excavator with hammer, 3-5 T 2m 15m

Small excavator with hammer, 8 T 3m 20m
Medium excavator with hammer, 12-18 T 4m 30m
Jackhammer, handheld 1m (nominal) Avoid contact with

structure

7.5. Vibration assessment

Unless stated otherwise the assessment will be based on the screening criteria of 7.5mm/s
for an unreinforced structure, including heritage-listed buildings and structures which have
been found to be structurally sound.

The CNVS requires that attended vibration measurements are carried out before any vibration
intensive construction activities commence. Potential mitigation should be reassessed
following the attended measurements to determine site-specific safe working distances.

Considering that the station buildings are themselves heritage-listed structures (structurally
sound), some of the vibration-generating works are expected to be within the safe work
distances.

As required by CoA E18 all vibration sensitive receivers have been identified. There are a
number of medical facilities which were identified during the land use survey. There is a
medical centre on Lilian Street/Lane near Campsie Station, and one at South Terrace in
Punchbowl. These facilities have all been identified as small general practices and dental
practices, without highly vibration-sensitive medical equipment. However there is still potential
for them to house medical equipment which is relatively sensitive to vibration.

The Principal Contractor shall prepare detailed works plans and determine whether any
vibration-generating works will be carried out within the safe working distances to any affected
sensitive receiver. In this case, attended vibration monitoring will be required at the
commencement of vibration-generating works in accordance with the NVMP (Section 8).

CoA E30 also requires that a heritage specialist be consulted when installing equipment used
for vibration, movement and noise monitoring around heritage listed structures. More
information is provided in Section 8 of the NVMP.

The Principal Contractor must select the plant and equipment which generates the lowest
vibration levels while still being capable of effectively carrying out the work (refer Section 7.3).
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In some cases this may require longer work durations as a necessary outcome of ensuring
that no damage occurs due to the works. The Principal Contractor is expected to build
contingencies for vibration-minimising works methods in the work plans.

7.6. Ground-borne noise

The ground-borne noise management levels adopted by Sydney Metro are provided in the
CNVS.

The CNVS states that the ground borne noise criteria are only applicable when ground-borne
noise levels are higher than the airborne noise levels.

All the station works are surface works. Ground-borne noise levels within receiver buildings
are predicted to be very low, and below the noise management levels. Importantly, the
predicted airborne noise will be higher than ground borne noise. A detailed ground-borne noise
assessment is not required as the impact is predicted to be negligible.
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8. Conclusion

The Project involves upgrades of three railway stations at Dulwich Hill, Campsie and
Punchbowl. While the works noise is typical of construction sites, many of the activities need
to be carried out outside standard construction hours, to limit disruptions to the operating
railway. This may be associated with greater environmental noise impacts as residential
receivers are more likely to be more sensitive to noise on weekends and during evenings
and at night.

The vibration generated from the works is also typical of construction activities. However the
stations themselves are heritage-listed buildings and therefore require attention to ensure
that vibration levels do not result in any damage to the heritage fabric and materials.

This CNVIS presents predicted noise and vibration impacts from the works. The predictions
are conservative as the CNVIS has been prepared prior to establishment of the Contract
award. It is expected that the Principal Contractor will be able to reduce impacts at source
through:

° Selecting the quietest plant suitable for the work;
. Scheduling work to less noise-sensitive hours; and
. Use of solid hoarding or noise curtains where effective.

Residual impacts will be managed in accordance with the Sydney Metro CNVS and as
described in the project NVMP and this CNVIS.
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Appendix A — Land use survey maps

Map of Receiver Catchment Areas
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Appendix B Worksite Area Maps
Worksite Area Maps used for SoundPlan Model
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Appendix C Noise Contour Maps

Noise Contour Maps for each Worksite — SoundPlan Results assuming 120dB(A) overall
source Sound Power Level
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Appendix D Table of Reference Noise Predictions

Table of SoundPlan Predicted Noise Levels at each Receiver assuming 120dB(A) overall
source Sound Power Level
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Appendix E Works Scenarios
Works Scenarios and Indicative Worst-Case Sound Power Levels
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Appendix F Table of Works Scenario Noise Predictions

Table of SoundPlan Predicted Noise Levels at each Receiver for each Worksite Scenario
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Appendix G Method for Calculating Noise Levels for
Concurrent Works

How to modify the CNVIS Work Area noise predictions:

The CNVIS Work Area noise predictions presented in the tables are based on overall site
Sound Power Levels of 120dB(A). This is conservative.

Once the plant and equipment and methods are identified in more detalil, it is likely that some
corrections would be made. In this case, the predicted noise levels can be adjusted downward
using arithmetic subtraction.

The CNVIS noise predictions by Work Area may be used to calculate cumulative noise impacts
from multiple worksites operating concurrently.

Decibels add logarithmically, not arithmetically. The basic equation for adding sound levels A
and B is:

A B
10log (1010 + 1010)

Some simple rules of thumb apply to logarithmic addition:

If A> B + 10, then the logarithmic sum (A + B) = A

o For example 65dB(A) + 55dB(A) = 65dB(A)

o 65dB(A) + 51dB(A) = 65dB(A)
If A =B + 5, then the logarithmic sum = A + 1

o For example, 65dB(A) + 60dB(A) = 65+1dB(A) = 66dB(A)
If A= B + 3, then the logarithmic sum = A + 2

o For example, 65dB(A) + 62dB(A) = 65+2dB(A) = 67dB(A)
If A = B, then the logarithmic sum (A+B)=A+3=B+3

o For example 65dB(A) + 65dB(A) = 65+3 dB(A) = 68 dB(A)
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Appendix H — TFINSW recommended safe working
distances for vibration intensive plant

Derived from TfNSW Infrastructure and Services (1&S) Construction Noise and Vibration
Management Strategy (CNVS), 2018.

Recommended minimum working distance2

Building damage Human comfort

Large vibratory roller (not proposed, but presented for 12m 40m
information in case it is necessary to carry out the works)

Smooth drum roller 12m 50m

Vibratory piling (not proposed, but presented for 2-20m 20m

information in case it is necessary to carry out the works)

Bored piling 2m (nominal) n/a

Small excavator with hammer, 3-5 T 2m 15m

Small excavator with hammer, 8 T 3m 20m

Medium excavator with hammer, 12-18 T 4m 30m

Jackhammer, handheld 1m (nominal) Avoid contact with
structure
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