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GLOSSARY ANBBREVIATIONS

This sectiomefinesthe keytechnical terms and abbreviations used within this report.
Abbreviations used for documents referenced within this report are providégpendixA.

Information about how sound is described and perceived is providagpendixB.

Term Description

Ambient noise level The noise level measured in the absence of the intrusive noise or the noise requiring

control. Ambient noise levels are frequently measured to determine the situation prio
the addition of a new noise source.

A-weighting A set of adjustments which are applied to sound pressure levels to account for variat
Ay GKS KdzYly SIFNRa LISNDSLI A 2-yeightifig may2atin
be applied to sound power levels.

Sound pressure levels or sound power levels that are adjusted bylegghting are
expressed as dB In accordance with international standard conventions. Alternative
ways of expressing-weighted decibels such as dBA or dB(A) are therefore not used
within this report.

Decibel (dB) The unit of sound pressure level and sound power level.

EES Environment Effects Statement

BS Environmental Impact Statement

EMP Environmental Management Plan

EPAVictoria Environment Protection Authority Victoria

EPR Environmental performance requirement

Frequency The number of pressure fluctuation cycles per second of a sound wave. Measured ir
of Hertz (Hz).

Hertz (Hz) Hertz is the unit of frequency. One hertz is one cycle per second.

One thousand hertz is a kilohertz (kHz).

HDD Horizontal directional drilling a trenchless construction method that installs ducts unds
obstacles and environmentally sensitieatures by drilling, subject to suitable
geotechnical conditions.

HVDC High voltage direct current

kv Kilovolt

Laoo TheA-weightednoise level exceeded for 90 % of the measurement period, measured
dB. This is commonly referred to as the background noise level.

LaeqT TheA-weightedequivalent continuous sound level, measuredBhover a time period.T
This is commonly referred to as the average noise level.

Lesr A measure of noise from commercial, industrial and trade premises defined &f#in
Publication 1826.Moise limit and assessment protocol for the control of noise from
commercial, industrial and trade premises and entertainment vefineseffective noise
levelis the 3@minute equivalent sound pressure leveledsomin adjusted where relevant
for duration, noise character and measurement position.

MDA Marshall Day Acoustics Pty I&@F Marshall Day Unit Trust

MLPL Marinus Link Pty Ltd
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Term Description
MW Megawatt
PPV Peak Particle Velocity
Theproject The proposed Marinus Link interconnector between Tasmania and Victoria, comprisi

Sound power level ¢)

Soundpressure level

TasNetworks
Tetra Tech Coffey
VDV

landbased infrastructure in both Tasmania and Victoria, and subseaaaitections.

A measure of the total sound energy emitted by a source and is independent of the
distance from the source (it is therefore different to the sound pressure level which
depends on distance from the source)

The change in atmospheric pressoeeised by a sound wave. The sound pressure leve
(along with the frequency of the sound) relates to the perceived loudness of a sound
source.

Tasmanian Networks Pty Ltd
Tetra Tech Coffeyty Ltd

Vibration Dose Value
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EXECUTN&UMMARY

Marinus Link Pty Ltd (MLPL) proposes to construct, operate, and maai&f0 megawathigh voltage

direct current (HVDC) electricity interconnector between Tasmania and Vidibaanterconnector is

referred to asMarinus Link (the projech Y R ¢2dzZ R LINRPJARS I aS0O2yR fAy] ¢
energy resources and theational electricity gridThe projectvould beimplemented as two 750 MW circuits

to meet transmission network operation requirements in Tasmania and Vicséodwould extend from

Heybridge in northwest Tasmania to the Latrobe Valley in VictBna link is intended to enabddficient

energy trade, transmission and distribution from a diverse range of generation sources to where it is most
needed, and increaskenergy capacity and security across the National Electricity Market (NEM).

The Australian, Tasmanian and Victorian governments determined that an environmental impact assessment

of the project was required. As the project is proposed to be located within three jurisdictions, the Victorian
Department of Transport and Planni(igTP) Tasmanian Environment Protection Autho(ifgsmanian EPA)

and Australian Department of Climate Change, Energy, Environment and(YateEEWpave agreed to

coordinate the administration and documentation of the three assessment proc&3segnvironmental
ImpactSatement (EI$/ Environmental Effects StatemeE$is being prepared to address the

requirements of DTP and DCCEEW. Two EISs are being prepared to address the Tasmanian EPA requirements
for the Heybridge converter station and shore crossing.

This report presents the technical noise and vibration assessment of the Victorian terrestrial component of
the project.

The assessment considéesrestrial sources of environmental noise and vibration associated with both the
construction and operational stages of the project.

At the end of its operational lifespdanticipated to be at least 4fear9, the projectwould either be
decommissioned or upgraded to extend the operational lifespfdhe project is decommissioned, all abeve
ground infrastructure would be removed, and associated land returned to the previous land use or as agreed
with the landowner. All underground infrastructure would be decommissioned in accordance with the
requirements of the time. This may include removal of infrastructure or some components remaining
underground where it is safe to do so (or the impact of infrastructure remaining in the ghaimglower

than removing it)The types of equipment and processes afsed with decommissioning are similar to
construction A separate assessmdnt the decommissioning phaseastherefore notbeen conducted &

part of this study, but associated noise levels would be readily manageable with the types of mitigation and
management measures used to address construction ravidesibration Requirements at the timevould
determine the scope of decommissioning activities and impactiecommissioning management plan

would be prepared to outline how activities would be undertaken and potential impacts managed
decommissioning management plan wouldibi®rmed byan assessment of the environmental impacts of

the proposed decommissioning activities at the time.

The report addresses the assessment requirements of

91 the VictorianDepartment of Transport and PlanniB&S guidelinetetailedin the publicationScoping
RequirementsMarinus Link; Environmental Effects Statemedated February 2023

9 Victorian legislation and gielinesfor the assessment of noise and vibration

The Commonwealth assessment guidelines for the EIS, documented in the publiatiefines for the
Content of a Draft Environmental Impact StatemeBnvironment Protection and Biodiversity Conservation
Act 199 Marinus Link underground and subsea electricity interconnector (EBEBC 2021/9053) were

also reviewed and notetb establish noise assessment requirements that are specific to underwater noise
and the subsea component of the project. However, there are no specific requirements concerning
envronmental noise or vibratioassociated witlthe terrestrial components of the project.

A riskbased assessmentasused to evaluate noise and vibration impacts associated with construction and
operation of the projectGiven that noise and vibration is an inevitable consequence of the construction and
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operation of a major infrastructure project, it is the risk of haagna result of nise, as defined by the
VictorianEnvironment Protection Act 201&#P Act)which is assessed in this study.

A central requirement under the EP Act is the general environmental @ipjo minimise the risk of harm

so far as reasonably practicable, accounting for the potential adverse effects of noise on human health and
amenity. In recognition of the GED, risk controls for lmmthstructionand operational noise have been
nominated and factad inthe assessment.

The noiserelated iisks are assessed by accounting for both their consequence (having regard to the noise
level, character and duration) and likelihoddhe objective of the risk assessmaratsto determine the
appropriate risk controls terms of Environmental Performance Requirements (EPRS)

The sensitive locations addressed in this report comprise buildings and areas used by people for purposes
that are sensitive to noise and vibration. These locations are collectively referred to as receivers in this
report. Natural areas in the vicinity tife project, such as national and state parks, are also considered.

Noise and vibration effects on fauna (terrestrial) are addressed in a separate technical study of ecology.
Similarly, the Tasmanian and subsea components of the project are addressed in separate noise and
vibration assessment reports.

Construction of the project would broadly involve transitory noise and vibration generating activities which
occur along, and in the vicinity of, the project.-6ife truck movements on public roads are also a relevant
source ofenvironmental noise.

Thekeysource of operational noise associated with the profidressed in this studgthe proposed
converter station which would comprise indoor and outdoor plant including transformers and cooling
systemsOtherminor sources of operational noisewhich are not formally assessed in this studglude
maintenance activitieand a standby generatdor the transition stationoption, which would be operated
for testing bne hour evernythree monthsduring daytime hoursn weekdaykorin an emergency.

Constructiomoise and vibration

An assessment of construction noise has been conducted using the results of background noise monitoring at
a selection of locatiosalong the extent of the project, and noise modelling for the types of activities that are
likely to result in the highest noise levels during construction. The noise modelling is based on empirical noise
emission data sourced from Australian and Britisimdards, and conservative assumptions about the

amount of equipmenthat would be operating at any given time.

The project is proposed to be constructed in two stamesr approximately six years.

Construction activities would generally occur during the normal working hours specified by EPA Publication
18341 Civil construction, building and demolition guii#onday toFriday0700¢ 1800 hrsand Saturday
0700¢ 1300 hoursexcluding public holidays) except where unavoidable works are required.

Extended working hours resulting from unavoidable works relate to:

9 drilling for the Victorian shore crossing at Waratah Bay which is expected to imaslzental
directional drilling idDD works occurring 24 hours per day, 7 days per week, to ensure the stability of
the borehole;

9 drilling forthe Morwell River crossinghere workis expectedo continue 24hours per day, days per
week, to ensure the stability of the bdrele;

works that need to be undertaken without a break in program, such as concrete pouring

delivery of essential, oversized plant or equipment;

1

1

1 time sensitive maintenance or repair of public infrastructure;
1 emergency works required due to unforeseen circumstanaed
1

protection and control commissioning work within the switching station.
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Project activities would be scheduledrtonimisethe need forwork outside of normal working hourg/here
construction outside of normavorkinghoursisrequired for any of the above reasons, relevant authorities
and neighbours would be consulted on the natuderationand potential impacof planned works.

Limiting most construction activities to normal working hours is one the main risk controls for construction
noise. Other important risk controls for construction noise include limiting the duration of the works (i.e.
completing the work as quickly as pitss to reduce the duration of the noise), effective communication and
engagement with affected receivers, selection of low noise emission plant, and mitigation of annoying noise
characteristics such as tonality.

Gonstruction noisemodelling was conducted to

1 provide an indication of the range of noise levels that can be expected at the nearest noise sensitive
locations during different stages of construction

9 inform an assessment of impact;
9 identify work locations where additional priority should be given to noise conamnts

1 inform the definition of appropriateisk controls in the form of EPRs that would apply to subsequent
stages of the projedb minimisethe risk of harm from noisasfar as reasonably practicable.

In relation tothe noise oftonstruction activities conducted during normal working hours, the assessment
demonstrateghat the riskof harm as a result of noise low.

The main noise consideration for constructiothswork that needs to be conducted outside of normal
working hours. In particular, the need for continuous HDD woutside of normal working houst the
shore crossing anithe Morwell River Crossirig ensure the stability of the boreholes. HDD works are
expected to occur continuously for a period of up tord@nths at the shore crossirftptal period for the
construction of the shore crossing for both circuitshaf projecd, and up tawo weeks athe Morwell River
crossing site. The assessment demonstrates the potential for mediuwnf hiskm (i.e. annoyance and the
potential for disturbance of sleep)ssociated witthe HDD workat these sites

EPRs have been recommended to minimise the riekiwh fromconstruction noise and vibraticsofar as
reasonablypracticable The EPRs comprise:

1  NVO01: Conduct additional background noise monitoring

Arequirement to obtain additional background noise data which will then inform the development of
controls undemMNV02 and NVO3.

1  NVO02: Develop and implement a construction noise and vibration management plan (CNVMP)

Arequirementfor a comprehensive plan which describes all measures that would be used to minimise
construction noise and vibration risks as far as reasonably practicable, draspdated informatiorfor

the planned construction works and equipment selectidrige risk controls must be proportionate to

the risk of harm from noise.

1  NVO03:Develop a detailed noise and vibration impact assessmg@itlVIAYor construction activities at
specific sites

Arequirement for more detailed assessment and noise control plarfoingngterm work sites (e.g.
the converter stationpndsites involving extended periods of umdableworks outside normal
working hours (e.g. the shore crossing).

In accordance with thEPRs and theroposed environmental management framework (EMF) for the
project, the CNVMP and\WIAs would need to be verified by an independent environmental auditor (IEA).
The IEA would also report on the implementation of the measures documented in the CNVEIR \éiAd.

Provided that theePRareadhered to, andhe CNVMRsfully implemented, the residual risk of noise
impactsfor all aspects of construction is low
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In relation to construction vibration, the assessment considers potential effects in terms of both the potential
for cosmetic building damage and disturbance of human comfort. Based on the separating distances to
construction activities, cosmetic damagehiaildings is unlikely at most locatiartowever equipment such

as vibratory rollers wouldeed to be selected and used with caution to address the risk of cosmetic damage
for any receivers within 25 pandthe risk of damage to aarchaeological structure identified near one of

the access track¥ibration may be perceptible at a receiver located less than 100 mvitwation intensive
construction activities. However, the brief periods in which vibration may be perceived are exjebéed
acceptable, accounting for relevant international guidarconcerning transient sources of vibration.

Operational noise

The operational noise assessment accounts for the Victorian converter station being loczitbdra site
south of Driffield or Hazelwood adjacent to the existing terminal station

The proposed design and equipment selections for the converter stationgporaterisk controls including
acoustically rated buildings and selection of low noise emission plant (likely to involve the selection of plant
with dedicated acoustic enclosures and fan speed restrictions).

Operational noise modelling has been conducted based on concept plans for the converter giation
proposedrisk controls for noiseand noise emission data provided by MLPL for the main items of plant. The
assessment addresses the requirements offReActthe Environment Protection Regulations 20aad

EPA Publication 182@\bise limit and assessment protocol for the control of noise from commercial,
industrial and trade premises and entertainment veni&@3ANoise Protocol)

The predicted operational noise levels for both the Driffield and Hazelwood site are below the applicable
noise limits determined in accordance with the Noise Protocol. Howewvegcognition of the influence that
equipment selections and design of the converter station has on noise levels, the risk of operational noise
impacts has been assessed as medium. AccordiEgRpave been recommendezhd comprise

I NvaL: Conduct additional background noise monitoring

A requirement to obtain additional background noise data whichinfidlkm the designof the converter
station (NV®), the operation noise management plgdNV®), and the operational noise compliance
assessment report (NVQ06)

1 NV Design the converter station to minimise the risk of harm from noise so far as reasonably
practicable

A requirementto systematially evaluat and selechoise control options to minimise the risk of harm
from operationahoiseso far as reasonably practhte, in accordance with the GED under the EP Act.
The selected risk controls must be proportionate to the risk harm

1 NV@: Prepare an operation noise management pl@@NMP)for the converter station and transition
station sites

A requirement tadocument all measures to be implemented and maintainechiioimise the risk of

harm from operational noise so far as reasonably practical, in accordance with the GED under the EP
Act. The plan must documenbise monitoring requirements and procedures for investigating noise
complaints and potential compliance issues.

1  NVGG: Prepare an operational noise compliance assessment report

A requirement to verify the measures implemented to minimise the risk of harm from operational noise
sofar as reasonably practicable, including noise compliance monitoring.
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Provided that the recommendePRare adhered to, theesidualrisk associated with theredicted
operational noisempacts is low.

The above findings support that noise and vibration risks associated with construction and operation of the
projectcan be controlled to acceptable levels by implementing suitable mitigation and management
measureshat address th&EPRs
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INTRODUCTION

Marinus Link (the project) comprises a high voltage direct current (HVDC) electricity interconnector
between Tasmania and Victoria, to allow for the continued trading and distribution of electricity
within the National Energy Market (NEM).

On 12 December 2021, the Victorian Minister for Planning determined that the project requires an
Environment Effects Statement (EE&)er theEnvironment Effects Act 19fBE Act)to describe

GKS LIN22SOGQa STTSOGa 2y GKS SYy@ANRYYSyld (G2 A\
Similarly, the project was referred to the Australian Minister for the Environment on 5 October 2021.

On 4 November 2021, a delegate of the Minister for the Environment determined that the proposed
action has the potential to have a significant impact loe €nvironment and requires assessment

and approval under thEnvironment Protection and Biodiversity Conservation Act(EI2BC Act)

before it can proceed. The delegate determined the project will be assessed under the EPBC Act by

an environmental impacgatement (EIS).

In July 2022 a delegate of the Director of the Environment Protection Authority Tasmania
determined that the project be subject to environmental impact assessment by the Board of the
Environment Protection Authority (the Board) under taevironmental Management and Pollution
Control Act 1994Tas) (EMPCA).

As the project is proposed to be located within three jurisdictions, the Vict@répartment of
Transport and Planni@TP) Tasmanian Environment Protection Authority and Australian
Department of Climate Change, Energy, Environment and \I@CEEWpave agreed to
coordinate the administration and documentation of the three assessment processes.

One EIS / EESming prepared to address the requirements of DTP and DCCEEW. Two EISs are being
prepared to address the Tasmanian EPA requirements for the Heybridge converter station and shore
crossing.

This report has been prepared Marshall Day Acoustics Pty I(MDA)for the Victorianjurisdiction
as part of the EISEESeing prepared foDTP and DCCEEW

Purpose of this report

This document presents the technical noise and vibration assessment of the Vittaiéeitrial

component of the project. The assessment considers sources of environmental noise and vibration
associated with both the construction and operational stages of the project. Noise and vibration
levels associated with decommissioning activities (i.e. dedssioming othe projec) are expected

to be similar toor lower than those experienced during the construction pha&separate

assessment for the decommissioning phase is therefore not warranted. The relevant noise mitigation
measures nominated for the construction phase shalsbbe applied during decommissioning.

Construction of the project would broadly involve transitory noise and vibration generating activities
which occur along, and in the vicinity of, the project-€i truck movements on public roads are

also a relevant environmental noise and vibrationsideration.The primary source of operational
noise associated with the projeatethe proposed converter stati@which would comprise indoor

and outdoor plantncluding transformers and cooling systems.

This report presents:

9 details of the environmental noise and vibration criteria that apply to the prpject
9 the noise and vibration sensitive locations in the vicinity of the prpject

9 predicted construction noise and vibration levels at sensltieations
1

predicted operational noise levels at sensitive locations;
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1 arisk assessment of the potential noise and vibration impacts of the prejadt

1 recommendecenvironmental performance requirementEPRdpr the mitigation and
management of noise and vibration

The sensitive locations addressed in this report comprise buildings and areas used by people for
purposes that are sensitive to noise and vibration. These locations are collectively referred to as
receivers in this reportNatural areas in the vicinity of the projesiuch as national and state parks,
are also considered.

Noise and vibration effects on fauna (terrestrial) are addressed in a separate technicalfstudy
ecology Similarly, the Tasmanian and subsea components of the project are addressed in separate
noise and vibration assessment reports.

An important aspect of the noise and vibration assessment is the extent of the project and,
particularly with respect to construction noise, the large area that needs to be considered to assess
the potential noise and vibration impacts to sensitive logaialong the project route. The

assessment has therefore been conducted to inform strategic decision making about the project with
respect to noise and vibration considerations.

This report forms part of an integrated approach to assessing potential impacts that could occur as a
result of the project. Accordingly, the assessment considers the assessment requirements of both
Victorian andCommonwealtlgovernments.

1.2  Project overview

The projectis a proposed 1500 megawatt (MW) high voltage direct current (HVDC) electricity
interconnector between Heybridge in northwest Tasmania and the Latrobe Valley in \(fEimuige

1). The projeciwvould provide a second link between the Tasmanian renewable energy resources and
the nationalelectricity grid enabling efficient energy trade, transmission and distribution from a
diverse range of generation sources to where it is most needed, and would increase energy capacity
and security across the NEM.

Marinus Link Pty Ltd (MLPL) is the proponent for the project and is a wholly owned subsidiary of
TasNetworks. TasNetworks is owned by the State of Tasmania and owns, operates and maintains the
electricity transmission and distribution network in Tasmania.

Tasmania has significant renewable energy resource potential, particularly hydroelectric power and
wind energy. The potential size of the resource exceeds both the Tasmanian demand and the
capacity of the existing Basslink interconnector between Tasmadi&@toria. The growth in
renewable energy generation in mainland states and territories participating in the NEM, coupled
with the retiring of baseload codited generators, is reducing the availability of dispatchable
generation that is available on deand.

¢lLavYlyAlQa SEA&aGAY3I YR LRGSYGALFE NByYySélotS NJ
generation that could benefit electricity supply in the NHMe projectvould allow for the

continued trading, transmission and distribution of electricity within the NEM. It would also manage

the risks of a single interconnector across the Bass Strait and complement existing and future
interconnectors on mainland Australiehe projecis expected to facilitate the reduction in

greenhouse gas emissions at a statd aational level.

Interconnectors are a key feature of the future energy landscape. They allow power to flow between
different regions to enable the efficient transfer of electricity from renewable energy generation

zones to where the electricity is needed. Interconnect@s increase the resilience of the NEM and

make energy more secure, affordable and sustainable for customers. Interconnectors are common
around the worldincluding in AustrallpandLJt & | ONRGAOFf NRBES Ay &adzl
a clean energy future.
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Assessment context

Construction and operation of the project has fhtential to result in noise and vibratiampacts
atreceiveran the area around the projecprimarily consisting of residential dwellings.

The impactganrange from annoyance ardinor disturbanceof domestic andecreational
activities(e.g. speech interferencg)otentially resulting irbehavioural changes to adapt to the noise
(e.g. avoiding outdoor areas or closing windgwisoughto complete disruption of typical

residential activitiesndhealth impactsvhich may arise from sleep disturbance in some
circumstances

Environmental noise can also have an impact on eseels as state and national parkkere
natural soundscapes are valued for their tranquillity.

Environmentahoise and vibratiomre therefore important consideratiosito be addressed as part of
the EISSpecificallyan assessment is required to identify and quantify is& ofnoise and vibration
impactsand determine the types dPR#hat should apply to the projedd minimise the risk
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ASSESSMENT GUIDELINES

This section outlines the assessment guidelines relevant to the noise and vibration assessment

the linkages to other EIS/EES technical assessments. A single consolidated EIS/EES is being prepared
to address the requirements of the Commonwealth and Victorian jurisdictions, including the
requirement for an EES. This report will use the term EIS&bing forward.

Commonwealth

The Commonwealth assessment guidelines for the EIS are documented in the puliBcadelmes

for the Content of a Draft Environmental Impact Statenggahvironment Protection and Biodiversity
Conservation Act 1939Marinus Link underground and subsea electricity interconnector cable (EPBC
2021/9053) (the Commonwealth EIS Guidelines)

The Commonwealth EIS Guidelines establish noise assessment requirements that are specific to
underwater noise and the subsea component of ingject. However, there are no specific
requirements concerning environmental noisevibrationand the terrestrial components of the
project

Victoria

The Victorian Department diransportand Planning iss@eEES guidelines in the publicatf®ooping
Requirementg Marinus Linlg Environmental Effects Statemetdted February 2028the Victorian
EES scoping requirements)

The EES evaluation objectives and scoping requirements thaglavant to tre assessmerf noise
and vibration associated with th@rojectare documented in the following sections.

EES evaluation objective
The Victorian EES scoping requirements establish evaluation objectives which identify:

desired outcomes in the context of key legislative and statutory policies, as wed as
principles and objectives of ecologically sustainable development, environment protection
net community benefiind healing Countryn accordance with the Ministerial Guidelines,
they provide a framework to guide an integrated assessment of environmental effects and
for evaluating the overall implications of the project.

The evaluation objective relevant tioe noise and vibratiomatters considered in this repoig
defined inSection4.5 (Amenityhealth, safety and transport) of th¥ictorian EES scoping
requirements as follows:

Avoid and, where avoidance is not possible, minimise adverse effects on community
amenity, health and safety, with regard to noise, vibration, air quality including dust, the
transport networkgreenhouse gas emissiofisg risk and electromagnetic fields.

Sectbn 4.1 Biodiversityand ecological valugsf the EES scopingguirementsalsoidentifies
noise and vibratiorronsiderations relevant to terrestrial, aquatic and marine biodiversity and
ecology, however these matters arensidered in a separate report.

EEScopingequirements

The Victorian EES scoping requirements that are directly relevant to the assessment of noise and
vibration are detailed ifTablel, along with the section of this report where the requirement is
addressed.
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O)

Aspects to be
assessed

Scopingequirement

Reportsection

Keyissues

Existing
environment

Likely effects

Mitigation

Performance

Potential for adverse effects resulting from project
related noise, vibratiojdustand electromagnetic fields
at sensitivereceivers during construction and operation

Characterise background air quality and ambient noise
near the project in established residential, farming,
commercial and open space areas and at other sensiti
land use and high amenity locations.

Identify sensitive receptors that could be affected by
noise, dust or electromagnetic fields.

Assess effects of construction activities on the transpa
network, including on safety, amenity and accessibility

Assess potential effects on noise, vibration and air que
amenity at sensitive receivers, considering Victorian
Environment Protection Act and its regulations and
associated publications.

Describe and evaluate both potential and proposed
design responses and/or other mitigation measures (e
staging/scheduling of works) that could minimise noise
and vibration

Describe the framework for monitoring and evaluating
the measures implemented to mitigate environmental
amenity,human healthtransport and safety effectand
greenhouse gas emissions arahtingencies

Sectiors1.1& 4.0

Section6.0

Section7.0

Sectiors7.1.8& 7.2.7

Sectiors7.1.8& 7.2.7
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2.3  Linkages to other reports
This report is informed by or informs the technistldiesoutlined inTable2.

Table2: Relevant technicastudies

Technicaktudy Relevance to this assessment

Terrestrial ecology, ELA 2023  Noise level data presented in this report may be referenced in the
biodiversity and ecology report prepared to address Section 4.1 of tl
Victorian EES scoping requirements

Traffic and transport, Stantec Provides details of transport routes and heavy vehicle numbers duri
2023 the construction of the project and informs the assessnw#ff-site
transportation noise.

Aboriginal and historical cultural Provides thdocation ofan historical archaeologicsite where
heritage, ELA 2023 construction vibration related to a proposed access track is a
consideration.

Rp 003 20191171 Marinus Li¥ictorian section noise and vibration assessment 230f 212


http://www.marshallday.com

MARSHALL DAY ’01

Acoustics

3.0 LEGISLATION, POLICY AND GUIDELINES

This section presents:

1 legislationand guidelinesor the assessment @nvironmental nois¢sound) and

9 guidelinesfor the assessment of vibration (in lieulegislaed quantitative vibration criteria)
3.1  Environmental noise

The environmental noisassessment requirements for the project are defilgdhe following
Victorian government documents

9 Environment Protection Act 2017
1 Environment Protection Regulatie?021;

1 Environment Reference Standaublished25 May 2021and as amendely Environment
Reference Standard No. S158 Gazett&agch 2022

1 EPA Publication 1828xbise limit and assessment protocol for the control of noise from
commercial, industrial and trade premises and entertainment vepuigishedMay 2021 and

1 EPA Publication 1834Civil construction, building and demolition gum#lishedSeptember
2023

The requirements anduidanceof thesedocuments is summarised beloAdditional details and
extracts from these documentse provided inAppendixC

In addition, supplementary guidance that is referenced as part of the environmental noise
assessment is also summarised.

3.1.1 Environment Protection Act 2017

TheEnvironment Protection Act 20{&P Act) provides the overarchiegislaed protectionof the
environment in Victoriand establishes mandatory requirements for the control of environmental
noise.

Under the EP Act, operators of commercial, industrial or trade prenirshss{rypremises) must:

9 fulfil a general environmental duty (GED) to implement all reasonably prialetiteeasures to
minimisethe risk of harm from noise; and

I not emit unreasonable noise.
Section 4 of the EP Act provides the following definition of harm:

In this Act, harm, in relation to human health or the environment, means an adverse effect
on human health or the environmefaf whatever degree or duration) and includes

(@) an adverse effect on the amenity of a place or premises that unreasonably interferes
with or is likely to unreasonably interfere with enjoyment of the place or premises;

(b) a change to the condition of the environment so as to make it offensive to the senses of
human beings; or

(c) anything prescribed to be harm for the purposes of this Act or the regulations

The risk of harm that must be minimised under the EP Act therefore includes both health and
amenity related impacts.

Rp 003 20191171 Marinus Li¥ictorian section noise and vibration assessment 240f 212


http://www.marshallday.com

3.1.2

3.1.3

MARSHALL DAY ’01

Acoustics

According to the EP Act, environmental noise is unreasonable if it is:

9 prescribed to be unreasonabii®m an assessmeratgainstmandatorynoiselimits (see
Section3.1.3and subsequently Sectiah2.4and Sectiory.2.5; or

1 assessed to be unreasonablecording to the followingactors defined in the EP Act

- noise volume, intensity or duration;

- noise character;

- the time, place and other circumstances in which the noise is emitted;

- how often the noise is emittednd

- any prescribed factors relating to the noise (frequency spectrum being a prescribed.factor)
An assessment of compliance with the EP Act rthesefore demonstratethat:
9 all reasonably practicable measures would be implemented to reth&cgsk of harm from noise
1 the project could achieve noise levels below the thresipoégcribed to be unreasonable; and
1 the project would not result in unreasonable noise according to the listed factors of thetEP
Environment Protection Regulations 2021

TheEnvironment Protection Regulations 2@EP Regulationg)ve effect to the EP Act by
establishing prescriptive requirements for a range of environmental considerations including noise.

The noise requirements are defined according to the type of noise generating activity under
considerationThe EP Regulations atefine the types of noise sensitive areas where these
requirements apply anthe hours of differenassessment time periodse. day, evening and night)

The relevant elements of the EP Regulations are the requirementssfaperationahoisefrom
commercial, industrial and trade premises (industiile EP Regulations specify that the prediction,
measurement, assessment or analysisérationalnoisefrom industrywithin a noise sensitive area
must be conducted in accordance with tBEANoise Protocol (seSection3.1.3.

Noise from industry is prescribed by the EP Regulations to be unreasonable for the purposes of the
EP Act if it exceedie noise limit determined in accordance with tB#®ANoise Protocol.

EPA Publication 1825[EPANoise Protocql

EPA Publication 182@\bise limit and assessment protocol for the control of noise from commercial,
industrial and trade premises and entertainment venties EPANoise Protocoljiefines a

procedure for settingnoise limits that apply tthe operation of industry premises and entertainment
venuesn Victoria.The noise limits are applicable to the operational stage of the prafrnpliance

with the noise limits is mandatory.

TheEPANoise Protocatiefinesnoise limits that are used to assess whether a noise is prescribed to
be unreasonable in accordance with the EP Regulatindghe EP AcThe noise limits apply at a
Yy2AasS aSyanaiiodytie HBReQuEtons EshbénghinALGmefReS G the/o8tside
of the external wallsf buildings includingwellings, hotelsandschoolsin rural areas, noise

sensitive areas also include land within the boundary of campgrounds, caravan parks and certain
types of tourst establishments

The procedures for setting noise limits are defined separately for urban and rural areas. However, in
both cases, the noise limits are defined by considering the land zoning in the area and the noise
environment of the receiveSeparatenoise limits aralefined for theday, evening and night periods.
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Environment Reference Standard

TheEnvironment Reference Stand@EdRSlvas introduced undethe EP Acandsets out
environmentaland human health outcomehat are sought to be achieved and maintained in
Victoria The outcomes are described by the ERS in terms of a collection of environmental values,
indicators and objectives.

The environmental values of the ambient sound environment defined by the ERS relate to conditions
that are conducive to domestic activities (conversation, recreation and sleep), learning, and
appreciation and enjoyment of tranquillity in natuexieas The environmental values in most

settings are defined using a quantitative indicator, and the objective for these indicators are defined
according to the land use and planning zone. Howdaenatural areas, the indicator is qualitative

and is based on arppraisal of sound quality that is conducive to human tranquillity and enjoyment

of natural soundscapes.

Indicators and objectives for the ambient sound in different settings are defined to provide a basis for
assessing actual and potential risks to the environmemy alsoprovide a benchmark for

comparingthe state of the environmentr potential changes to the environment, desired
outcomesHowever, the ERS is not a compliance standdrdprimary functionof the ER® to

provide an environmental assessment reporting benchmark which can be used as a reference point
for decision makerto consider whether a proposal or activity is consistent with the environmental
values identified in the ERS

EPA Publication 1834

EPA Publication 1834Civil construction, building and demolition gufeieA Publication 183%)
describes measures for managing noise and vibration from construction and decommissioning of a
project. The guidance relates to:

91 normal working hours, including scheduling works during normal hoarsultationwith
affected people and managing nojse

9 justified unavoidable works that need to be conducted outside of normal working ;henuls
I managing noise and vibration that cannot be eliminated or minimised by source control.

EPA Publicatioh8341 states that noise and vibration is to be minimised at all tiraed thatproject
developers should aim to constrain works to normal working hours. Where necessary, and subject to
the approval of theelevant authority, construction activities outside hormal working hours may

occur for:

1 low-noise impact worksnherently quiet or unobtrusive activities that do not have intrusive
noise characteristi¢s

1 managedimpact works activitieswhere the noise emissions are managed through actions
specified in a noise and vibration management plan, and which do notifiawsivenoise
characteristicsand

9 unavoidable worksactivitiesthat need to occur outside of normal working hours due to risks to
life or property,potential traffichazardg (e.g. oversized deliveries), or certain types of
construction work that cannot be stopped midway through the process (concrete pours and
tunnelling works are cited as examples).
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The EPA Publication 1834ime periods that must be accounted for when scheduling construction
activities for major infrastructure projects abgiefly summarised imable3. The summary includes

the noise requirementspecifiedin Table 4.3 of EPA Publication 1834.1. The following aspects of the
noiserequirementsfor evenings, weekends and night periods are noted:

91 The noise requirements are only intendembe applied to construction activitigsat are
justified to occur outside of hours. Importantlyaet noiserequirementsare not intended as the
basis for determining whether works outside of normal working hours is justified.

9 The background noise levels used for defitirgnoise requirements should represent the
background sound environment at the time of impact

9 The noise levels of construction are to be assessed usinguleghted equivalent noise level,
dB laeq pluscharacteradjustmentswvhentonality or impulsiveness is present (+ 2 dB each for just
perceptible tonality and impulsiveness / +5 dB eaclpfominently audiblg¢onality andreadily
detectibleimpulsiveness)

Table3: EPA Publication 1834 period designations

Period Days Hours Noise requirements
Normal working Monday toFriday 0700¢ 1800 hrs Al construction activity should occu
hours Saturday 0700¢ 1300 hrs during these hours unless the activi

Aa  2dza b disaidpact | &
g2NWY¥OQOYF ISR AYLI
Wdzy | G2ARF06ES 421
Noise control requirements for this
period are defined in terms of
mitigation and management
measures; noise limits are not

defined for this period.
BEveningsand Monday to Friday 1800¢ 2200 hrs  Construction noise not to exceed th
weekend background noise by:

Saturdays 1300¢ 2200 hrs
91 10 dBor more for up to 18 months

Sunday & public holidays 0700¢ 2200 hrs after project commencement

95 dB or more after 18 months

Night Any day 2200¢ 0700 hrs  Noise must be inaudible within a
habitable room of any residential
premiseqreferenced in relation to
WEZFHAAS AYBAAIOG «
WYl yF3ISR A)YLI Ol

3.1.6 Related Victorian guidelines

To support the application and use of the legislation and guidance summaribeddreceding
sections a range of Victorian EPA publications provide additional advice on matters of interpretation
and technical assessment requirements. These publications include:

9 EPA Publication 19%2uide to the Environment Reference Standdaited June 2021;
1 EPA Publication 199¢oise guideline assessing low frequency nqidated June 202land

1 EPA Publication 199%&chnical guide: Measuring and analysing industry noise and music noise
dated June 2021
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The EPA also provides online guidelines reddti noise, including:
1 commerce, industry and trade noise guidelities

{1 noise advice for businessesnd

1 unreasonable noise guidelines

Broader relevanindustry guidance is also provided in:

1 EPA Publication 1695&ksessing and controlling risk for busindaged 1 March 201¢EPA
Publication 1693); and

1 EPA Publication 18%&asonably practicahldated September 202@EPA Publication 1856)
Vibration

The EP Act defines noise as both sound and vibrafiogprovisions of the EP Act with respect to the
GED and unreasonable noteereforeapply to both sound and vibration. However, there are no
legislaed or guideline quantitative criteri@r the control of construction vibration levelsWictoria

In lieu ofVictorianquantitativevibrationcriteria, reference is made to the NSW Roads and Maritime
Services publicatioGonstruction Noise and Vibration GuidefélishedAugust 2016 (NSW CNVG
for guidance

The NSW CNVG sets odicativeminimum working distances from sensitive receivers for typical
items of vibration intensive plant. Thedicativeminimumworkingdistances are quoted for effects
relating to cosmetic damage and human comfort.

Theindicativeminimum working distancegefined in the NSW CNV& human comfort araoted
to begreater than for the avoidance of cosmetic damageis reflectshe thresholds for human
exposure to vibration beinigwer thanaccepted thresholds for minor cosmetic damage to
lightweight structures.

Theindicativeminimumworking distances detailed in the NSW CNVG are the primary reference for
assessing construction vibration related risks at the planning stage. The relevant criteria that would
subsequently apply to any compliance monitoring discussedn AppendixC5and comprise:

1 BS64721:2008Guide to evaluation of human exposure to vibration in buildiB§s6472) for
assessing the risks of disturbance of human comfort; and

9 DIN 41563:201612 Vibrations in buildings Part3: Effects on structurg®IN 41563) for
assessing the risk of vibration induced damage of building structures.

1 https:/Mmww.epa.vic.gov.au/forbusiness/finda-topic/noise-quidancefor-businesses/commeremdustry-andtrade-

noiseguidelines
2 https://mww.epa.vic.gov.au/forbusiness/finda-topic/noise/advicefor-businesses

3 https://www.epa.vic.gov.au/forbusiness/finda-topic/noiseguidancefor-businesses/unreasonabhmisequidelines
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PROJE@ESCRIPTION

This section presents:

9 an overview othe project;

9 the main constructiomctivities associated that are relevant to noise and vibratzo
9 the main sources of operational noise associated with the project

Overview

The projectvould be implemented as two 750 MW circuits to meet transmission network operation
requirements in Tasmania and Victoria. Each 750 MW circuit would comprise two power cables and a
fibre-optic communications cable bundled together in Bass Strait and laidanizontal

arrangement on landlThetwo 750MW circuits would be installed in two stages with the western

circuit being laid first agart of Yagel and the eastern cable fRage 2.

The key project components for each 750 MW circuit from south to north are:

1 HVAC switching station and HVHEDC converter station at Heybridge in TasmaniaisThis
where the project would connect to the North West Tasmania transmission network being
augmented and upgraded by the North West Transmission Developments (NWTD)

Shore crossing in Tasmania adjacent to the converter station
Subsea cable across Bass Strait from Heybridge in Tasmania to Waratah Bay in Victoria

Shore crossing at Waratah Bay approximately 3 km west of Sandy Point

=A =/ = =

Landsea cable joint where the subsea cables would connect to the land cables in Victoria, and a
fibre optic terminal station

9 Land cables in Victoria from the lasda joint to the converter station site in the Driffield or
Hazelwood aregsand

1 HVAGHVDC converter station and expansion of the Hazelwood Terminal Station in Victoria,
where the project would connect to the existing Victorian transmission network.

Atransitionstation at Waratah Bay may also be required if there are different cable manufactures or
substantially different cable technologies adopted for the land and subsea cables. The location of the
transition station would also house the fibre optiszminal station in VictoriaHowever, regardless of
whether a transition station is needed, a fibre optic terminal station will still be required in the same
location.

Approximately 25%m of subsea HVDC cable would be laid across Bass Strait. The preferred
technology fortthe projectis two 750 MW symmetrical monopoles using +RRévolt kV), cross

linked polyethylene insulated cables and voltage source converter technology. Each symmetrical
monopole would comprise two identical size power cables and adibptie communications cable
bundled together. The cable bundles for each circuit wenalidsition from approximately 30t

apart at the HDD (offshore) exit tckeh gpart in offshore waters.
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In Victoria, the sha crossing is proposed to be located at Waratah Bay with the route crossing at the
Waratah BagShallow Inlet Coastal Reserve. From the {sealjoint located behind the coastal

dunes, the land cable would extend underground for approximatekn®@ the caverter station.

From Waratah Bay the cable would run northwest to the Tarwin Ry and then travel to the

north to the Strzelecki Ranges. The route crosses the ranges between Dumbalk and Mirboo North
before descending to theatrobe Valley where it turns northeast to Hazelwood. The Victorian
converter station would be at either a site south of Driffield or Hazelwood adjacent to the existing
terminal station.

The land cables would be directly laid in trenches or installed in conduits in the trenches. A
construction area of 20 to 3® wide would be required for laying the land cables and construction of
joint bays. Temporary roads for accessing the construetiea and temporary laydown areas would
also be required to support construction. Where possible, existing roads and tracks would be used
for access, for example, farm access tracks or plantation forestry tracks.

Land cables would be installed in ducts under major roads, railways, major watercourses and
substantial patches of native vegetation using HDD, where geotechnical conditions permit. A larger
area than the 3@n construction area would be required for the HDD crossings.

Thg assessment isAfocused gnvthe Victorian sectign of the projept. This report W1|| infornm/BieEIS A
0SAYy3a LINBLINBR (2 FdaSaa (GKS LINRa2SOGQa LRGSY(
legislative requirements of the Commonweaéthd Victorian governments (s€égure2).

Commonwealth jurisdiction for Marinus Link
Tas jurisdiction A T . N
for Marinus Link Vie jurisdiction for Marinus Link

Converter Converter _ AC
Switching Station Station  Switching
Station TAS vIC Station
TAS Transition vic

Extends 3 Extends 3
utical utical

nal station
Hiles out
to sea

na
Miles out vic
tosea e

i S H 5
Bass Strait
AC Crid / AC Crid
Connection Connection

*NOT TO SCALE

Figure2: Project components considered under applicable jurisdictions
(Marinus Link Pty_td 2022)

The projecis proposed to be constructed in two stages over approximéitayears. On this basis,
Stagel of the project is expected to be operational283Q with Stage 2 to follow, with final timing
to be determined by market demandhe project would be designed for an operational life of at
least 40years
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4.2  Construction
4.2.1 Proposed works

The projectvould be constructed in two 750 MW stagedith each stagdavingthree cables

bundled together in Bass Strait and laid in a single trench on Ténedvwestern circuit iseferred to as
Stage 1 and would be commissioned first. The eastern circuit is referred to as Stage 2 and would be
commissioned after Stage 1.

For the land cables, the trench conduits and HDD ducts for botiv¥8dinkswould be installed as
part of Stage o reduce disturbance to properties, land use and farming activities. Upfront
installation of the conduits and ducts for both circuitsuld allow the cable lengths to be pulled
between joint pits at a future date. This minimises the period when land is disturbed and provides
flexibility for the timing ofStage 2

Stage Wouldinvolve site establishment and hardstand areas constructed for the converter station,
HVAC switching station and transition station sitesdtild also involve all site establishment, civil
works, trenching and installation of conduits, and installation of cable joint pitStéme Jand

Stage2. Theland and subsea cablesuld be laidseparatelyin each stage.

The works irBage 2would primarily be construction of the second HVYDC Converter, laying of the

Stage? land based and subsea cables, completing the testing and commissioning, and any remaining
site rehabilitation.The timing of Stage 2auld dependon market conditions as well as other

externalfactorE odzi a[t[ Qa LINBFSNBYOS Aa (2 O2YYAaaiz2:

Construction othe projectwould involvemultiple noise generating activities. Theainactivities that
are relevant to construction noise and vibratiare listed inTable4, along with an indication of the
duration of the works.

Table4: Main noise generatingonstruction activities and duratior work rates

Activity Typical duratior/ rate of activity

Victorian shore crossing Approximately 12 months dforizontal directionadirilling (HDD) to
complete theshorecrossing foStage 1 and Stage 2

Access tracknd haul road Approximately 100 to 150 m access track / haul road per week
construction

Land cable; topsoilstripping  Topsoil strippingnd stockpilings estimated taccurat a rate of 100 to

and stockpiling 150 mper day

Land cable, trenching Approximatelyl00 to 300m per day(depending on ground conditions)
Local feature crossings Approximately 2 weeks of drilling

Cable installation Approximately 1 km per day

Laydown areas and temporar Approximately 6 weeks

facilitiesg civil works (this relates to the construction of the laydown areas and facilities, whic

would then be used for a period of approximately 30 months)

Converter statiorg civiland ~ Approximately 30 months
structural works

Converterstation¢ building Approximately 25 months
and plantassembly

Off-site vehicle movements  Full duration otonstruction
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The nominal timeframéor constructionand installation of the Stage 1 land cable, including the
Stage? land cable infrastructure to be installed as part of Stage 1, is approxirtiatesdyyears
(35months). The notional timeframe for the remaining construction and installation activities
associated with the Stage 2 land cable is approximatelyears (2Imonths).

At most locations along the extent of the land cable, the main noise generating construction activities
would be transitory (e.gaccess track construction atrénching whichare expected to progress
quickly).The locations of sustained construction activity primarily relate to the shore crossing, the
converter station sites, transition site (if required), and the laydown areas.

4.2.2 Proposed construction hours

Construction activities woulgenerallyocair during the normal working hours specified by EPA
Publication 1834 (Monday toFriday0700¢ 1800 hrsand Saturday 07061300 hrsexcluding
public holidaysexcept whereunavoidable works are required.

Extended working hours resulting from unavoidable works relate to:

1 drilling for the Victorian shore crossing at Waratah Bay which is expected to involve HDD works
occurring 24hours per day, days per weekior a period of approximately rfonthsto ensure
the stability of the bore hole;

9 drilling forthe Morwell River crossinghere work may need toontinue24 hours per day, days
per week for a period of approximatelf weeksto ensure the stability of the bore hole;

1 works that need to be undertaken without a break in program, such as concrete pouring;
9 delivery of essential, oversized plant or equipment;

9 time sensitive maintenance or repair of public infrastructure;

1 emergency works required due to unforeseen circumstanaed

9 protection and control commissioning work within the switching station.

Project activities would be scheduledrtonimisethe need forworks outside of normal working
hours Whereconstruction activity outside of normhbursisrequired for any of the above reasons,
relevant authorities and neighbours would be consulted on the nature and duration of planned
works.
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Operation

The primary sourceof operational noise associated with the projece the fixed items of plant to
be located at thesonverter station.

The Victorian converter statiomould be located in the DiriffielgHazelwood area of the Latrobe
Valley. Two potential converter station sites have been assessed in this study:

9 Driffieldconverter station sé: adjacent to the Hazelwoa@ranbourne/Rowville 500 kV

transmission lineBIHVR f | y il GA2yaQ ¢K2NIJRFITS LXFydLdAazy
and

1 Hazelwooctonverter statiorsite: adjacent to the southern boundary of the Hazelwood Terminal
Station and Tramway Road

The two sitsare illustrated in the site plan reproducedfigures3.

The converter station wouldonsist of two HVDC converters each housed in a separate builtieg.
Driffield converter station would also requires@itching statior(the existing switching station would
be utilised at the Hazelwood converter station sit&fandby power generation is also required for
the converter station and is included in the assessment.

Other minor sources of operational noise include maintenance activities, and a standby generator for
the transition station option which would be operated for testiogé hour everythree months

during daytime hours on weekdays) or in an emergency. These minor sources of operational noise
are not formally assessed in this study. However, the GED under the EP Act is applicable to these
sources. The noise of the standby generator duringrigstnd maintenance is also subject to the
requirements of the EP Regulations amoluld need to comply with noise limits determined in
accordance with th&PANoise Protocol. Accordingly, whilee transition station isiot formally

assessed at this stagecommendations are subsequently provided for the standby generator to be
addressed during the detailed design stage (see Sectpn

Decommissioning

The operational lifespan of the project is anticipated to be at leageds. At the end of its
operational lifespan, the projeetould either be decommissioned or upgraded to extend the
operational lifespan.

Decommissioning/ouldbe planned and carried out in accordance with regulatory and landowner or
land manager requirements at the time. A decommissioning plan in accordance with approvals
conditionswould be prepared at least six months prior to planned end of service and
decommissioning of the project.

Preparation of thelecommissioningnanagemenplan wouldbe informed by amssessment dahe
environmental impacts of the proposet&commissioningctivitiesat the time.In advance, the noise

and vibration levels associated with decommissioning activities (i.e. decommissioning of the project)
are expected to be similar to or lower than those experienced during the construction.phase

Requirements at the time/ould determine the scope of decommissioning activities and impacts. The
key objective of decommissionimgpuld beto leave a safe, stable and ngolluting environment.

In the event thathe projectis decommissioned, all abogeound infrastructurevould be removed,
and associated land returned to the previous land use or as agreed with the landowner or land
manager. Land use may includeuse for electricity transmission infrastructure;use for another
purpose or return to previous land use where gifeable.
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Decommissioning activities required to meet the objectisildinclude, as a minimum, removal of
above ground buildings and structures. Remediation of any contamination and reinstatement and
rehabilitation of the sitavould be undertaken to provide a sedtipporting landform suitable for the

end land use. Decommissioning and demolition of project infrastruetarddimplement the waste
management hierarchy principles being avoid, minimise, reuse, recycle and appropriately dispose.
Waste managemenwouldaccord with applicable legislation at the time.

Decommissioning activities may include recovery of land and subsea cables and removal of land
cable joint pits. Recovery of land cables would involve opening the cable joint pits and pulling the
land cables out of the conduitspoolingthem onto cable drums and transporting them to metal
recyclers for recovery of component materials. The conduits and shore crossing ducts would be left
in-situ as removal would cause significant environmental impact.

The concrete cable joint pits would be broken down to at least one metre below ground level and
buried insitu or excavated and removed. Subsea cables would be recovered by water jetting or
removal of rock mattresses or armouring to free the cables froerstrabed.

A decommissioning management planuld be prepared to outline how activities would be

undertaken and potential impacts managédrequirement to prepare a decommissioning
management plan has been proposed within the Environmental Management Framework (EMF) for
the project in the form of an environmental performance requirement (EPR). Specifically, an EPR
designated as EMFO5, til®evelop and implement a land decommissioning managementiplan
discussed iEIS/EES VolumeGhapter 2; Environmental Mangement FrameworkThe EPR

specifies that the objective of the decommissioning pdo minimise impacts during removal of
infrastructure. This includes environmental noise and vibration impacts associated with
decommissioning activities.
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Victorian converter station
location options
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ASSESSMENMETHOD

This section presents a summary of thethods used to assss noise and vibration associated with
constructionand operation othe project

Study areag noise sensitive locations

TheVictorian land cables and associated infrastructure are located along a corridor extending
approximately 90 km from the Victorian shore crossing at Waratah Bay to the converter station.

The areas adjoining the projegenerally consist afparsely populated agricultural ared$e two

towns that are adjacent to the lanarojectroute are Buffalo and Dumbalk. Other populated areas in
the vicinity of the route such as Churchill, Mirboo North, Sandy Bay, Stony Creek, and Waratah Bay
aregenerally locateanore than 500 m from the langrojectroute.

The noise and vibration sensitive locations considered in this report conmatisesand holiday
accommodation (e.g. motels and B&BSs)

A total of312receivers categorised as residential buildings were identified wéthproximately
500m of the project. Construction noiseould extend to areas beyond 500 m from the project.
However, a 500 m distance has been adopted to:

9 represent the receivers expected to experience the highest construatidroperationahoise
levels(and which largely determine the appropriate form of risk controls)

1 enable the identification of the areas and activities where the greatest number of receivers
would be affected by construction noise; and

9 practically limit the study area for the assessment of temporary construction noisesdtieat
project extending ove®0km.

If the project is approved, receivers at locations beyond 500 m would need to be identified and
accounted for in the development ofcanstruction noise and vibration management plan (CNVYMP)
particularly in the vicinity of any locations where out of hours works are proposed as part of
construction of the project.

The location of all identified receivers is illustrated in the map series presentgubendixD.

In addition to receivers associated with building locations, environmental noise levels can also be a
relevant consideration in recreational outdoor areas that are valued for their natural soundscape,
primarily in relation to longerm or permanent sourcesf noise level change. These types of

locations have also beansidered in the assessmeifihe key sites considered in this assessment
are the Waratah Bay Shalbw Inlet CoastaReserve adjacent to the proposed Victorian shore
crossing adthe Cape Lipap Coastal Park located approximately 4 km to the west of the shore
crossing.

The noise of construction activity is also relevametceiverdocated along roads whiakiould

experience construction related traffic to and from the project site, as well as receivers in the vicinity
of access road€onstruction noise at these locations is expected to be more transient than at other
receiver locations and they have been addressed in general terms only within the study.
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Baseline characterisation

The [aseline noisenvironmentat receivers along the project rouigrelevant to the assessment of

both the construction and operational stages of the project. In both cases, the baseline noise
environment provides context to the predicted noise levels associated with the project. The baseline
noisecharacterisation is also used for settimgjse criteria applicable to construction work outside
normal working hours and the operational stage of the project.

Given that he project extends over a large area through different environmehesbaseline noise
conditions along the routevouldvarydue to factors such as the presence of localised background
noise sources anproximity to natural andnthropogenicsourcedn the wider arede.g. proximity to
the coast or arterial roads)

To characterise thbaselinenoiseenvironment,a survey of background noise levels wasducted

at a selection dbcationsalong the project routeThe locations werehosen to represent different
environmentsnearkey elements of the project (e.g. the candidate converter station sites and the
proposed HDD local feature crossings). The scope and form of the survegieasd to obtaira
broad indication of baselingoiseconditions for the purposes of this assessment.

Baseline vibration levels at receivers along the route are expected to be verfhimassesnent of
potential vibration impacts from construction of the projectlso solelyased orthe level of

vibration which may be produced by different wotks. the criteria are not set at values relative to
the background vibratiotevelg. Accordinglya survey of baseline vibration levels was not warranted
and was not undertaken as part of this study

Construction noise
Assessment basis

Construction othe projectwould involvetemporary noisejeneratingactivities in proximity to
existingreceivers in the area.

The majority of the works are proposed to occur during normal working hours

Unavoidable works outside of nhormal working howsuld be required in some instancecluding
works during the eveningiight, Saturday afternoons ar8lundaypublic holidays (i.e. the periods
outside of designated normal working hours according to EPA PublicaBdril8n particular, HDD
work associated with the shore crossing is proposed to occho@rs per day for a period of up to
12months, and would therefore involve drilling activity 24 hours a day. HDD work at the Morwell
River crossing issal expected to occur continuously for a period of upato weeks. MLPhas
advisedhat the requirement for continuous drilling at these locations is to ensure the stability of the
borehole.

The assessment therefore separately considers construction activity during normal working hours
and unavoidable works outside of normal working hotlife unavoidableworksincludes

construction activity which would continue during the evening and night, angeakend#public
holidays. Collectively, these works assessed by consideripgtential impactsassociated with the
nightcomponent of works outside of normal working hgws account of this being the most
sensitive period.

In accordance with the GED under the EP Act, the risk of harm from construction must be minimised
as far as reasonably practicable at all times. This is supported by the guidance of EPA Publication
18341 which provides recommendations for minimising the impacts of construction noise.
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Noise criteria are not generally defined for assessing the acceptability of construction noise.
Specifically, whil&PA Publicatioh834. 1sefs objectivenoiserequirementsfor weekendsgvening

andnight periods, these noise requirements amy intended to be used in situatioméen work

outside of normal working houis justified (i.e. noise levels below the noise requirements does not
infer that construction activity outside of normal working hours would be acceptabledher, the
inaudibility requirement of EPA Publication 18B#r unavoidable works at night is not intended as

a measurable criterion; the related guidance on objective levels are only intended for risk assessment
purposes and work schedule planning.

Construction noise is therefore not assessed on a compliance Rasisonable and practicable
controls are defined for construction noise risks. Construction noise modelling is then used to

9 provide an indication of the range of noise levels that can be expected at the nesresters
during different stages of constructipn

inform an assessment of impaetnd

inform the definition of appropriate controls, in the form BPRsthat would apply to
subsequent stages of the projest that the risk of harm from noise is minimised as far as
reasonably practicable

Given the large scale of the project, a relevant consideration for assessing the noise impact is the
distribution of noise levels across receivers in the study area. To describe the distribution, a set of
reference levelfias been defined for categorising the predicted construction noise levels associated
with the project.

Thebase (minimum) reference levdiave been defined based on the ER8 EPA Publication
18341 guidancefor the day and night pericgtespectivelynoting that out of hours works also
includes evenings and weekengithe night is assessed to represent the most sensitive period
outside of normal working hoursRipplementaryhighervaluesaredefined to provide a way of
categorisingconstructionnoiseat levels that are higher than the base reference levels.

In all cases, the reference levels do not represiasign targets or noise criteriand they are not
intended asanindication that noise below these levels would be acceptalie. GED to minimise

the risk of harm from construction appliasall times and locationgrespective of whether the
predicted noise levels are above or below the reference lelretsccordance with the EP Act, and
broader EPA guidanaainimising the risk of harm so far as reasonably practicable requires the use
of controls which are proportionate to the risk of harm. Given that noise levels relate to the risk of
harm, the predicted noise levels are among the factors to consider whessiisg proportinate risk
controls. However, other important factors contributt@the risk, including noise characteristics, the
duration of the noise, and the timing of the noise. This means that the noise level is not the sole
factor to consider when determining proportionate contra¢her factorslike durationand timing

may be the most important consideration when determining proportionate controls in some
situations.

The reference levels atherefore primarilyused to:

9 categorise the range of predicted noise levels and identify work locations which could result in
the highest potential construction noise exposure, accountingpéin the noise level and the
number of affected receiversand

9 identify work locations where additional priority should be given to noise cor{indisther in
terms of managerial controls or engineering controls), based on the premise that increasing noise
levels are one of the indicators of increasing importance of noise corarudistifie concept of
reasonable and practicable measures being those measures argiphoportionate to the level
of risk per EPA Publication 1856
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Thereference levelsised in this assessment eseparatelydefinedin Table5 and Table6 for works
that are proposed during and outside of normal working hoespectivelyreference levels defined
onlyfor the nightcomponent of periods outside normal working houi&he reference levels are
defined for different time periods spanning from 15 minutes to 16 hadmwvever, given that the
construction noise predictions described in subsequent sections assume continuous and
simultaneous operation of all equipment for assessment purposes, the equivalent noiseadgyel (L
predictions are directly compared against tmeémericalvalues of the reference lexaghresholds (i.e.
time related adjustments are not applied to convert the predicted construction noise levelsdor8
or 16hour metrics).

While the assessment of construction noise outside normal working hours is based on the night
periodfor this study activities during the evening or on Sundays/public holidays which are justified
as out of hours works must not excet# noise requirementdefined byEPA Publication 1834.1

(the background noise dependent levels described earli®eiction3.1.50f this repor). The noise
requirements of EPA Publication 1834.1 apply to the equivalent noise level of construction activities,
including any applicable adjustments for noise character.
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Table5: Normal working hourg; reference levels for categorising predicted noise levels

Reference nise Description
level

40 dB heg,16n Corresponds to the indicator and objective established by thddR% day periodor the
types of land uses generally located near the project (Category IV larfil uses

This represents a very low level for the assessment of temporary noise levels associated
construction For example, the ERS indicator set at a value intended to account for noise v
occurs Tays per week during both the day and night period. In contrast, normal working t
do not include work on Sundays, Saturday afternoons or evening periods.

However, consistent with EPA Victoria guidance on the application of the ERS, the ERS i
to construction noise androvidesa benchmark for quantifying the exteafimpacts.

55 dB heg,16n A noise level 085 dB heqsnisreferencel as an indicator of increamy risk of people being high
annoyed from noiseT hisisbased onhe upper datime target noise level defined the WHO
publicationGuidelines for Community Noidated 1999 (1999 WHO Guidelifeshich indicates
few people are highly annoyed at levels belowdB aeq,16n

The following additional points of context are noted:

1 Levels above 55 dRekisnrepresent an increased risk of speech interference in outdoor
settings (per the guidance BPA publicatiod992Guide to the Environment Reference
Standarddated 2021which notes increased riskhen ambient noise levels are abdv®¢
60dB laeg16n);and

1 Atlevels above 55 dBdg16n Windows on exposed elevations of noise sensitive building:
such as residential dwellings, would generally need to be closed for activities requiring
quiet environment (e.g. resting or reading).

Similar to the ERISased indicator level, the 1999 WHO Guideline value is intended to appl
noise sources which may persist throughout the day and evenitays'per week. This is a
conservative aspect of using the value as a reference level for normal working hours whic
not include such a wide range of sensitive time periods.

Gommunity response to noise is highly variable, and construction noise at levels below

55 dB Laeg6ncould be regarded as annoying or intrusive by some people, depending on fac
such as the contextime and duration of the workThis further emphasises why the referenct
levels do not constitute a test of acceptability, in terms of planning or individual responses

Converselyas a guide to the suitability of 55 dRdaenfor use as reference levejurisdictions
where noise limits are specified for construction activity during normal working hours norrnr
set values higher than 5B Laeq,16niN recognition of the specific considerations that apply to
construction noiséthe temporary duration of the noise and the practical constraints that ap
to controlling construction noise)

In accordance with the GED under the EP Act, the risk of harm from construction noise m
minimised as far agasonablypracticableat alllocations However, the 58B Laeg 1snvalue is
used asnindicator of the locations where noise control is an increasing priority, and is the
used to identify locations referred to as priority management locations for noise.

4 9w{ /I GS3A2NR L+ flFyR dz&aSa INBE RSAONAROGSR lFa aft26SNJ RS
smaller hamlets, villages and small towns that are generally unsuited for further expansion. Land uses include
LINX Y NB Ay Rdza i Ni#corsiglered td repkekeht shé rajonityfofréddlvers for the project.

5 The 1999 WHO Guidelinpsovides guidance on thresholds for heatiated impacts of noise levels including sleep
disturbance and community annoyance, expressed in noise metrics that are commonly considered in noise impact
assessments (e.g. the equivalent noise level). Morentgaublications by the WHO in 2009 and 2018 are based on
updated research findings, however the recommendations relate to strategic noise parameters (e.g. average night
noise levels over a period of one year) and remain complementary to the guidancenedrnitathe 1999
publication.
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Reference nise Description
level

75 dB heqsmin Noise levels above 75 dRdssminare referenced as an indicator of risk that sensitive locatior
are highly affected by construction noise, even if the nosaursfor a limited period (e.g. less
than one week)Highly affected encompasses risks related to both annoyance and interfer:
with indoor and outdoor activities in domestic and other noise sensitive settings.

Speech in outdoor settings would be difficult amould require raised voices. Indoor noise lev
would be intrusive and interfere with normal domestic activities, even with windows closec
Construction noise above these levels would typically only leeatale for short periodsvhen
works must occur briefly at short separating distances

The 75 dBAsqsmin reference level is not a test of acceptability. Community response to nois
variable and noise levels below 75IdB, 1sminwould still represent a significant impact.
However, given that community response to noise tends to vary less with increasing noise
most locations would be considered highly affected at levels abod8 &g, 15min

As a point of context to the use of 75 dB;ksminasa reference level tindicake that sensitive
locations would be highly affected, comparable values are referenced in interstate and
international guidelines. For example, 75 dgis referenced for construction noise in South
Australia and NSW. The value is also referenced in New Zealand Standards and British S

In accordance with the GED under the EP Act, the risk of harm from construction noise m
minimised as far as reasonably practicablaldbcations. However, the 7B Laeg1sminvalue is
used asnindicator of the locations where there is heighed priority for additional noise
control (whether managerial or engineeringntrolg, and is therefore used to identify locatior
referred to as high priority management locations for noise
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Table6: Outside normal working hourg reference levels for categorisingredicted noise leved for the most
sensitiveperiod (night)

Reference noise Description

level

25dB I&eqlSmin

35 dB lAeqSh

42 dB IAeqSh

Proposed external reference level for assessing the risk of audibleimsicke a bedroom at
night.

EPA Publication 183states that where works outside normal workingursare justified,
including lownoise impact works and managed impact works, the noise is required to be
inaudible inside a habitable room of any residential premisesidibility cannot be practically se
usinganobjective criteron and is not intended as a measurable criterion. However, to predict
construction EPA Publication 183otes that avalueequal tothe backgroundchoiselevelcould
be usedas reference foassessing the risk of audible construction ndisere this approach is
used,EPA Publation 18341 states thatadjustments should be applied to consider the potentii
characteristics of the noise that increases its impacts (e.g. tonality and impulsiveness). The
method is only provided to inform risk assessment regarding scheduling of avatks not
intended to be used for compliance purposes.

Areferencelevel of 25 dBAsqisminhas been sebn the basis tha25 dBlLagois indicative of lower
background noise levels along the projemtite (seebaseline characterisation of the study area
subsequently isection6.0). While background noise levels will be lower during parts of the ni
at quieterlocations a construction noise level of 25 dBdhsminexternally would equate to a low
noise level inside a residentilvelling andvould be difficult to hearqorresponding internal
noise levels would be lower tha® @B laegWhen windows are lefpartially open, andypically
lower than10 dB heqwhenwindowsare closed).

Corresponds to the indicator and objective established by theédtR® night periodor the
types of land uses generally located near the project (Category V)

This represents a very low level for the assessment of temporary noise levels associated w
unavoidableconstuction activity outside of normal working houtdowever, consistent with EP.
Victoria guidance on the application of the ERS, the ERS is relevant to construction noise a
referenced as a benchmark for quantifying the extent impacts.

Corresponds to the external target noise level (ffietd) defined in the 1999 WHO Guidelstor
the avoidance of sleep disturbance when windows are left partially open

This represents a low reference noise level fer sissessment of temporary noise levels
associated withunavoidable works that must be conducted outside normal working hours.
However, the potential for sleep disturbance is an important consideration for assessing the
effects of works conducted during the nigiihe reference level is used to identifgations
where there is an increased risk of sleep disturbance fronstruction noise.

It is noted that a more recent publication from the WHO in 2018 provides updated guidance
noise levels at night related to transportation noise. However, the 2018 publication notes th:
1999 WHO guidelines remain valid for sources not covered by tHeatitm (noting that
industrial noise and construction are not covered by the 2018 publication).
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5.3.2 Assessment process

The level ohoiseat each receiver as a result of constructiortted projectwould vary significantly
throughout the construction period, according to the stage of the construction, the proximity of the
activitiesas the works progress, the types of equipment being tisedach activity, and the

duration of operation of each equipment itefhe specific controls that are used to minimise
construction noise related risks would also be subject to further development as the planning of the
project progresses.

Predicting construction noise levels therefore necessitates a number of practical assumptions which
result in a conservative assessment of construction noise |e@@sunting for the key risk controls
and likely construction processes/plant

The following provides a summary of the process for predicting and assessing construction noise
levels associatbwith the project

9 The proposedctivities ancconstruction method described in the Efffoject description, were
reviewed to identify:

the broad categories of construction activity to be assessedapgoil stripping, access track
construction and trenching

- the type and number of plant items associated with eawhincategory of construction
activity,

- the anticipated timing and duration of each category of construction actiiiyl
- the key controls for addressing construction noise risks

1 Based on data frorAustralian Standard AS 242610Guide to noise and vibration control on
construction, demolition and maintenance sifaS 243pandBritish Standard BS 5228
1:2009+A22014Code of practice for noise and vibration control on construction and opeq sites
Part 1: NoiséBS 5224), an inventory of representative noise emission dates developedor
major noise generating plant items associated with each construction adtivitystances where
data was not available in the standardSerence was made to historical MDA measurement
data for similar types of equipmenthis informatiorwas then used to develop overall
aggregated noise emission values for each construction activity

1 Environmental noise modelling was carried out to:

- predict the highest noise level at each identifisehsitivereceiver for each construction
activity, based on the minimum separating distance between each construction activity and
receiver(seeSections.3.3for further details regarding noise predictions); and

- calculatethe separating distance from each construction activity where the predicted noise
level corresponds to thpriority and high priorityeference leved for construction noise
control.

9 The predicted noise levels for each receiver and activity were then collated by summing the
number of receivers predicted to experience construction noise levels within discrete noise level
ranges This provides an indication of the extent of receivers expected to experience the highest
predicted noise levels, and an indication of the predicted noise level range expected for the
majority of receivers.

9 Given the extent of locations where construction would occur during normal working hbars, t
separating distanagrom each construction activityere usedfor mapping purposes to identify
the zones around each receiweghere additional priority should be given toisecontrol
measures.
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The results of the above assessments and comparisons wereéaugssess the impact of
construction nois@nd inform the definition of projeespecific controls in the form &PRs

Noise prediction method

The standards AS 2436 and BS EP#&at are referenced for equipment noise emission data also
definemethodsfor predicting noise levels at receiver locations. However, the methods are relatively
simple and are primarily intended for relatively short separating distances. As a result, the methods
tend to overestimate noise levels at distant locations. In trépeet,AS 2436 cautions againging

the calculation methodor separating distances greater than 100 m, as is the casedst of the
receivesaround the project.

Given the above, a more detailed noise prediction method has been used for the study. Specifically,
noise predictions have been calculatesinglS096132:1996Attenuation of sound during

propagation outdoorg, Part 2: General method of calculatiif(0613-2). ISO 9612 definesa
generalpurpose nois@redictionmethod that has become established as the primary international
standard forcalculating environmentaloisefrom commercial andndustrialplant

ISO 9612 predicts noise levels fatmospheric conditions which increase receiver noise levels
comprising either:

I awind directed from thaoise sourcdo the receivers; or

1 amoderate groundbased thermal inversion (a condition when temperatures increase with
height above ground, as may occur on clear and still nights).

Forthe construction noise modellingf activities occurring over a wide range of locaticghe

calculationsvere made using the Aveighted level method described $ection7.3.2 ofiSO 9612.
Thismethodcan be used fathe prediction of noise levels oviggorous ground or mixed ground

most of whichisporo®® o6+ & A& (GKS OFasS F2NJ G§4KS I NBFa | NEPdz
any shape. This method is consistent with the approach outlined in Appendix B.2 of AS 2436;

specifically the use of-Aeighted noise levels for calculation of construction négsels.

For construction noise modelling of unavoidable works outside of normal working hours (specifically,
the shore crossing and Morwell River crossing), the frequbasgd method of ISO 96:23vas used
Mixed ground conditioa(G = 0.5were asfgned for this aspect of the modelling, whizésumes that

50 % of the ground cover is acoustically hard (G te @ccount fopotential variations in ground

porosity. This is a conservative assessment choice since the ground consliticths correspond to
porous conditions according to ISO 9&185 = 1.0), which tend to result in lower predicted noise
levels.

Conservative assumptions were adopted in applying ISO-®&i gredict noise levels from
construction of the project. The following key aspects are noted:

91 All equipment associated with each stage of construction actidilyassumed to operate
continuously and simultaneously. This is conservative as the intensity of equipmenbuise
vary, and in many cases, equipmemuld not operate simultaneously or continuously

1 Groundprofile:

- general modelling: flat ground was assumed, providing a conservative approach for dealing
with large areass the potential screening effect of terrain is not accounted for

- unavoidable works modelling: 3D terrain data from public/government data sources was
referenced

1 Atmospheric conditiong/ere set at a temperature of 18C and a relative humidityf 70 %.
These values are commonly adopted across Austmatigpresentconditions which result in low
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levels of atmospheric absorption of sound, in turn leading to slightly higher predicted noise
levels

Constructionvibration

A highlevel riskbased assessment of potential vibration associated with construction of the project
is presented based on a comparison of the separating distances toaggiter with the minimum
working distances set out in the guidance referenced from the NSW CNVG.

Operational noise
The converter station is the primary operational noise consideration for the project.
Operational noise levels associated with the converter statiere assessed by:

9 oollating representative noise emission datavided by MLPfor the converter station plant,
based on manufacturer data provided for comparable projects

9 reviewing the noise emission data arsk control strategy, having regard to tli@EDunder the
EP Act

1 preparing a 3D digital model of the site

1 predicting environmental noise levels using international standards for the calculation of
environmental sound propagatigand

1 comparing the predicted noise levels witiandatory noise limits determined in accordance with
the EPANoise Protocol

Consideratiorwasalso given to the potential for unreasonable noise according to the listed factors
defined by the EP Act.

The method selected to predict noise levels is96T82, as used for the construction noise
modelling However, to assess operational noise levels, the octave band calculation method of
ISCY6132 was used. Consistent with tlealculationgor construction noise, tamethod calculates
predicted noise levels fatmospheriaconditions whictincrease receiver noise levelhe following
additional details of the modelling are noted:

9 Ground conditions in the surrounding area were assigned a ground factor of G = 0.5

This is a conservative assessment choice since the ground conditions strictly correspond to
porous conditions according to ISO 9&185 = 1.0), which tend to result in lower predicted noise
levels.

1 Receiver calculation height of 1.5 m

This corresponds to the normal measurement height for conducting compliance measurements
at receivers.

1 Temperature 10C and relative humidity 70 %

Theseaepresent conditions which result in relatively low levels of atmospheric sound absqgrption
resulting inslightly higher predicted noise levels

Operational noise levels are assessed for the completed project and therefore account for the
combinednoise of the converter station plant associated with Stage 1 and Stage 2 of the project.

Other minor sources of operational nojseich as maintenance activities and a standby generator for
the transition station option (only operated for testioge hour everythree months during daytime

hours on weekdays or in an emergency). These minor sources of operational noise are not formally
assessed but are subject to the GED under the EP Act. The noise of the standby generator during
testingand maintenance is also subject to the requirements of the EP Regulationsalttneed to
comply with noise limits determined in accordance with BEfeéANoise Protocol. Recommendations
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are therefore subsequently provided for the standby generator to be addressed during the detailed
design stage (see Sectidrb).

5.6  Impact assessment
5.6.1 Overview

A riskbased assessment is used to evaluate noise and vibration impacts associated with construction
and operation of the projectGiven that wise and vibration is an inevitable consequence of the
construction and operation @ major infrastructure project, it is the risk of harmhoman health or

the environmentas a result of niee, as defined by the EP Act, which is assessed in this Rigldy.

are assessed by accounting for their consequéaceounting fonoise level, character and duration)

and likelihood. The objective of the risk assessment is to determine the appropriate risk controls.

There are multiple factors which influence both the consequence and likelihood of noise and
vibration related risks. These include:

9 the typeof noise or vibration source being assessed and its characte(estic& continuous or
varying noise source and its frequerntaracteristicy

1 the nature of the noise or vibration source (e.gaativitythat can be readily modified or
relocatedversusan essential activity with limited opportunity to modifglocateor reschedule)

9 the environment in which the noise or vibration is produ¢ed. the context and the
background level of noise or vibration)

1 the time, duration and regularity of the noise or vibration

9 environmentalfactors which may change the background noise environment and/andfse
level of the source in questidie.g. wind conditions)

the type and number of sensitive locations potentially affectethieynoise or vibration

the type of assessment being used to evaluate the (&sks prediction or measuremetvased
assessments), and the level of information available for the assessment

9 the assessment framewoftir each noise and vibration source, antetheracceptable levels of
noise and vibratiomre clearlydefined (e.g. legislation which defines prescriptive compliance
requirementsin quantitativeterms or managemenbased guidancepand

9 theoptions available to mitigator manage the noise or vibration source

Alternative methods are available for conducting a combined assessment of risk consequence and
likelihood, such as AS I1SO 3100:2Rik& managemert GuidelinedASISO 3100and EPA

Publication 1695.J1Assessing and controlling risk: A guide for busifieR&Publication 1695.1 An

adapted version of the risk consequerand likelihoodyuidance oASISO 3100 has been generally
adopted for the project EIS. The risk consequence and likelihood descriptors of the adapted version
of ASISO3100are relevant tanoise and vibration, however tivedefinitions arebased on
prescriptivecomparisons or events which are practically challenging to apply to noise and vibration.
Key complicating factors are the varied autjective reactions of individuals to sound and the
challenge of distillingaried noise levels ovdarge study areas into singular outcomehis is

particularly for effects related to thenavoidablenoise of construction which is assessed and
managed on the basis of a balance between amenity impacts and the benefits of new development.
In light of these factors, reference was madd=@APublication 1695.%or guidance on definitions

that could be practically applied to the assessment of noise andtiahr EPA Publication 1695.1
provides arexample framework as depictedfigure4 andFigure5 which includes the same

number and range of descriptors for risk consequence and likelihood, but are defined more broadly
in terms related to harm and healtbonsiderationsvhich are central tathe assessment of noise and
vibration under Victorian legislatiofihe EPA Publication 169%udidancewith respect to risk rating
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also aligswith contemporary approaches to noise and vibration management under Victorian
legislation.

Accordingly, the consequence and likelihood definitions of EPA Publication 1695.1 have been
adopted for the noise and vibration study. For consistency with EPA Publication 1695.1, the
corresponding risk rating matrixas also been adopted for the noise and vibration assessment.

Permanent or long-term serious
environmental harm / life
threatening or long-term harm to
health and wellbeing.

Severe Medium High High Extreme Extreme

Serious environment harm /
high-level harm to health and Major Medium Medium High Extreme
wellbeing.

Medium level of harm to health
and wellbeing or the
environment over an extended
period of time.

Moderate Low Medium Medium High High

Consequence

Low environmental impact / low
potential for health and Minor Low Low Medium Medium High
wellbeing impacts.

No or minimal environmental
impact, or no health and Low Low Low Low Medium Medium
wellbeing impacts.

Rare Unlikely Possible Likely Certain
Likelihood
Expected
Could Not likely to happen
May Expected

happen to happen regularly
but in normal e e under
probably | circumst- some = gLl normal

never will ances iz LIS circumst-

ances

Figure4: Example risk matrix reproduced from EPA Publication 1695.1

Risk level Description

Totally unacceptable level of risk.
Stop work and/or take action immediately.

Hiah Unacceptable level of risk. Controls must be
9 put in place to reduce to lower levels.
Medium ’Ean be acceptable if controls are in place.
ttempt to reduce to low.
Ly Acceptable level or risk. Attempt to eliminate
risk but higher risk levels take priority.

Figure5: Description of risk ratings reproduced from EPA Publication 1695.1

Quantitaive assessments of noise and vibration, such as measurement and prediction based studies,
inform the assessment of both consequence and likelihood. For example, where there are clearly
defined noise limits, low and minor consequence ratings are generaljjnadsio a compliant noise

level Amoderate or higher consequence is generally only applicable to @omipliant noise level,
although a moderate rating may be applicable if there are multiple contributing factors which
individually increase the consequan
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Defining quantitative thresholds to further separate consequence levels according to the wide range
of factors outlined earlier is complex and subject to considerable uncertainty. Given these
uncertainties, defining quantitative boundaries between eachseguence level would involve the
assignment of arbitrary thresholds which could be misleading and imply a greater level of assessment
accuracy than is afforded by the current state of knowledge. To enable consequence levels to be
practically assigned, & therefore necessary for an element of the consequence ratings to be

informed by qualitative assessment, accounting for the range of relevant factors.

A similar level of qualitative assessment is also required to determine the likelihood of the risk,
accounting for the range of relevant factors.

5.6.2 Cumulative impact assessment

The EIS guidelines and EES scoping requirements both include requirements for the assessment of
cumulative impactsCumulative impacts result from incremental impacts caused by multiple projects
occurring at similar times and within proximity to each other.

To identify possible projects that coutesult incumulative impad, the International Finance

Corporation (IFC) guidelines on cumulative impacts have been adopted. The IFC guidelines (IFC, 2013)
RSTAYS OdzydzZ I 6ABS AYLI Ola Fa GK2asS 0GKFG WNBad
effects of an action, projectr activity when added to other existing, planned, and/or reasonably
FYGAOALN GSR FdzidzNB 2y SaoQ

The approach for identifying projects for assessment of cumulative impacts corbigléoiowing

9 Temporal boundary: the timing of the relative construction, operation and decommissioning of
other existing developments and/or approved developments that coincides (partially or entirely)
with the project

9 Spatial boundary: the location, scale and nature of the other approved or committed projects
expected to occur in the same area of influencéhasproject The area of influence is defined at
the spatial extent of the impacts a project is expected to have.

Proposed and reasonably foreseeable projects were identified based on their potential to credibly
contribute to cumulative impacts due to their temporal and spatial boundaries. Projects were
identified based on publicly availabidormation at the time of assessment. The projects considered
for cumulative impact assessmentVictoriaareas follows

9 Delburn Windr=arm
9 Star of the South Offshore Windfarm

9 Offshore wind development zone in Gippsland includngater Gippsland Offshore Wind
Project (BlueFloat Energy), Seadragon Project (Floatation Energy), Greater Eastern Offshore Wind
Farm(Corio Generation)

1 Hazelwood Mine Rehabilitation Project
T Wooreen Energy Storage System
Further information on each of the projesis included in Section.3.

The projects relevant to this assessment have been determined based on the potential for
cumulative noise and vibration impac@ut of the projects identified abovenly theDelburn Wind
Farm andVooreen Energy Storage Systproject are relevant to this assessment, due to the
interface with the Driffield converter station site and Hazelwood converter station site respectively.
All other projects have not been considered in the cumulative impact assessment as they have no
directnoise or vibration interfee with the projecon account of the large separating distances
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5.7  Stakeholder engagement

MLPL held a number of community drpsessions in the vicinity of theojectto provide

information about the proposed development and the EIS process, and enable the local community
to ask questions about theroject The community sessions attended by representations of the noise
and vibration assessment team are presentedable?.

Table7: Community sessions attended by representatives of the noise and vibration assessment team

Location of community session Date

Churchill(session 1) Thursday 23 MarcR023
Churchil(sessior®) Saturday 25 March023
Sandy Poinfsession 1) Thursday 13 Aprid023
Sandy Poinfsession 2) Saturdayl5 April 2023
Mirboo North Thursday 27 Aprid023
Dumbalk Friday 28\pril 2023
Meeniyan Friday 28 Apri2023
Fish Creek Saturday 29 Apr2023

Noise was not raised as a significant point of discussion or concern at any of the community events
listedin Table7.

5.8  Assumptions and limitations
Theassessment is based on tfilowingassumptions:

9 Construction plant noise emissions: the make and model of equipment used to construct the
project is unknown at this stage. Empirical noise emission data from standards and previous
measurementsre therefore assumed to represent the types of construction plant that are
expected to be required. To provide a conservative assessment which is likely to overestimate
construction noise levels, representative noise emission data was selected fronicthe upper
range of the available empirical data

9 Construction activity: all plant associated with each of the construction activities are assumed to
be operating simultneously and producing their highest noise emissions for 100 % of an
assessment time period. In practice, th@iseemissions oindividualplant items are likely to
vary during an assessment time peri{@é. produce noise emissions lower than the assumed
valuesland some plant items would only opeedor a portion of the time. The assessment
assumption is therefore conservative and leadhigher predicted noise levels than is likely to
occur in practice

9 Converter station plant noise emissions: the equipment selections for the project would be the
subject of a commercial tender process during the detailed design phase of the project.
Representative noise emission data provided by MLPL, based on manufacturer data provided for
similar projects, has therefore been assumed for this assessment. The assumed data generally
represents low noise emission equipment that has been selected t@sslditespecific noise
constraints associated with the Tasmanian coresestation site that is assessed in a separate
study. The assumed emission data is expected to involve the use of proprietary noise attenuation
systems and plant enclosures. The actual noise emissions of candidate plant items would need to
be verified as art of the commercial tender process, and equipment selected to achieve
assessment outcomes that are consistent with the findings of this study.
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The following assessment limitations are noted:

1 Receiver datahe project route is approximately 90 km long and the identified receivers in the
vicinity of the project argenerallylimited to an area extending approximately 500 m either side
of the project route. Construction noiseould extend to areas beyond 500 m from the project,
however the available receiver data set enables the identification of the receivers expected to
experience the highest construction noise levels. In some locatlaadimitation means that the
count of receivers withitthe lower predicted noise bands will be underestimated. However, as
the assessment and risk controls are determined by the predicted noise levels at the nearest
receivers, this limitation is inconsequential to the assessment outcome.

9 Baseline characterisation: a background noise survey was conducted to obtain a broad indication
of baseline noise conditions for the purposes of this assessment. The background noise data is
indicative only. If the project is approved, further backgrouni@ monitoring at key locations
would be needed to enable definitive design and compliance assessment criteria to be set.

9 Construction noise risk controls: specific details of the measures required to minimise
construction noise risks as far as reasonably practicable will need to be determined when further
information is available about the planned works and equipment selestiFurther, given that
much of the works would involve transitory activities which result in elevated noise levels for
brief periods, managerial controls which prioritise minimising the duration of exposure to the
noise (e.g. efficient work practices acareful scheduling) are expected to be among the most
important controls. However the benefits from this type of control are not readily quantifiable in
an impact assessment.

9 Operational noise risk controls: specific details of the measures required to minimise operational
noise risks as far as reasonably practicable will need to be determined while the design of the
converter station (including equipment arrangement and positig).
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BASELINE CHARACTERISATION

Theprojectroute passes through a range of different areas varying from rural and sparsely populated
areas to suburban environments.

In the more remote rural settings, background noise levels, which relate to the underlying level of
noise, are likely to be low, with ambient (average) noise levels influenced by a variety of natural and
anthropogenimoise sources includingildlife andwind disturbance of vegetation, tiough to

agricultural activities, livestock and local traffic.

Background levels are likely be higher at receivers located in the vicinity of public roads, intensive
farming activity or forestry operations, or in more densely populated suburban areas.

The criteria for construction noise specified in EPA Publication 118B%based on background noise
levels during the evening and night period. A survey of existing noise levels was conducted at a
selection oflocations along the project route. The locations were chosen to represent different
environments near key elements of the proje€hese included examples of the locations where
work outside of normal working hours is likely and the candidate sites being assessed for the
converter station.

The noise survegomprisedmonitoring at 11 locations broadly distributed along the projecite.
Specifically, at each location, an unattended monitor was used to continuously sample noise levels
during the day, evening and night periodss&durements were conductext the locations imable8

over a period of approximatell0 dayetweenMonday 11 July and Friday 22 July 2022.

Local weather stations were also deployed at some of the locations to enable identification of
periods affected by adverse weather (r&n and windy conditionsit the locations where a
weather station was not deployed, wind and rainfafireassessed based on a combination of data
from the other weather stations and publicly available daten the Bureau of Meteorology
monitoring station at Pound Creek.

Table8: Noise monitoring locations

Area Description

Site 1 Tramway Road, Hazelwood North
At the site of the Hazelwood converter station.
Existing dwelling in a rural environmaeattaracterised by noise from local roads.

Site 2 Switchback Road, Hazelwood
Rural environment beyond the suburban areas of Churchill, subject to a mix of noise
influences from local traffic as well as noise from power transmission infrastructure.
Site 3 YinnarDriffield Road, Driffield
Rural environment characterised by noise from livestock and birds. Noise from a ne
local road may also affect the acoustic environment.
Site 4 HVP (off Fords Road)

Located on land used by Hancock Victorian Plantations Holdings Pty Ltd (HVP) for
plantation timber.

Operational commercial/industrial site amid a rural environment characterised by na
from wildlife and distant highway traffic. While not noted during surveys, there is
potential for noise due to commercial activities including truck movements within the
plantation.
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Area

Description

Site 5

Site 6

Site 7

Site 8

Site 9

Site 10

Site 11

Smallmans Road, Mardan

Rural environment characterised by noise from livestock and birds, and distant traffi
noise from a main road connecting rural areas.

MeeniyanMirboo North Road, Dumbalkorth of Dumbalk)

Rural environment characterised by noise from traffic on local roads, livestock and

MeeniyanMirboo North Road, Dumba(kouth of Dumbalk)
Rural environment characterised by noise from traffic on local roads, livestock and v

BuffaloStony Creek Road, Stony Creek

Semirural environment characterised by noise from traffic on local roads, livestock a
birds

Moores Road, Buffalo

Semirural environment characterised by noise from traffic on looalls, livestock and
birds

Waratah Road, Sandy Point

Rural environment located approximatelys@0m from the ocean, characterised by
noise from traffic on local roads

Fish CreekVaratah Road, Waratah Bay

Rural environmenibcated approximately 8m from the ocean, characterised by noise
from the ocean, wildlife and livestock

The measured background noise levels for each location were analysed in accordance with the
procedures outlined ilsectiond.1 ofthe EPANoise Protocalith the following exceptions:

1 Weather conditionsvere characterised by frequent rainfall apdriodsof wind speed higher
than Beaufort Wind Scale Bccordingly all noise data has been presented for the survey, with
periods of inclement weather highlighted faference.

1 The lowest and median value of the daily period averaged values are presented.

Full survey details, including imagedtaf monitoring locationsdailysurvey results and grajdal
resultsare presented i\ppendixD.

A summary of the background noise levels is presenté@alihe.
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Table9: Measured background noise levefseriod mean valuesiB Lagoper period

Location  Day Evening Night

0700¢ 1800 hrdMlon ¢Sat  1800¢ 2200 hrdvion ¢ Sat 2200¢ 0700 hrs
0700 hrsg 2200 hrs Sundays
and public holidays

Minimum  Median Minimum Median Minimum Median
Site 1 42 44 40 41 33 36
Site 2 35 37 39 60 35 43
Site 3 37 38 35 40 29 34
Site 4 31 34 32 37 28 32
Site 5 27 35 32 38 25 33
Site 6 30 33 30 33 27 28
Site 7 34 35 34 38 30 34
Site 8 32 35 33 40 29 33
Site 9 35 41 21 44 22 44
Site 10 33 39 36 39 31 38
Site 11 35 43 37 40 35 41

While the background noise levels represent timelerlyingquiet periodsat each location, the total
ambient noise levels (average/equivalent noise levels) during the day at most locations were in the
range of 4660 dB heq1n €Xcept on days when noise is likely to have been elevated by high winds and
rain.

These results are consistent with expectations for the areas, and are likely to be representative of the
range of background noise levels at most receivers along the proposgdtroute. This indicates

that construction activities involving large plant items and high noise emission activities in proximity
to receivers wouldikely beaudible above the background noise environmattimes
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IMPACTASSESSMENT
This section presents
1 anassessment afoise andvibration levels associated with construction of the praject

9 anassessment obise levels associated with operation of the project (environmental vibration is
not a relevant consideration for the operational stage of the project)

1 recommendecEPR$or controllingnoise and vibratiomisks and
1 asummary of the environmental noise and vibration risk assessment.
Constructionnoiseand vibration

THs section presents theroposed risk controls for construction noise and vibratimise emission
data which has been used to predict noise levels from key construction activities, followed by an
assessment of construction noise and vibration.

The construction noise assessment is based on evaluation of key elements and activities

9 cable routeconstruction (including access road construction, strip and stockpile works, site
offices and laydown areas, and trenching);

converter station constructioincluding earthwork/civil activities and infrastructure works)
shore crossing construction

1
1
9 local feature crossingonstruction and
1

offsite transportation

Construction of the projeatouldinvolve a range of other activities, such as cable installation, pit
construction, and potentially construction of a transition station to the north of the shore crossing.
However, the activities selected for assessment provide a representation @frige ofupper noise
levels of constructiorand are suitable for informing the overall assessment of risk and defining
recommended=PRINoise modelling has therefore not been conducted for these other activities.

Risk controls

In accordance with the GED under the EP Act, the risks of harm as a result of construction noise and
vibration must be minimised as far as reasonably practicable. The GED is an enduring requirement
which applies to all stages of the construction, includivgplanning, preparation and work stages.

A suite of risk controlfor constructionnoise and vibratiomare defined subsequentlin this report in
the form of EPRSTheEPRSs set out the requiremeriits addressing the GED alt stages of
construction.

In accordance with the EP Act, and broader EPA guidance, minimising the risk of harm so far as
reasonably practicable requires the use of controls which are proportionate to the risk of harm. Noise
levels are among the factors to consider when assessoppionate risk controls. However, other
important factors contributeo the risk, including noise characteristics, the duration of the noise, and
the timing of the noise. This means that the noise level is not the sole factor to consider when
determining proportionate controlsCther factors like duration and timingmay be the most

important consideration when determining proportionate controls in some situations.

Section 4.3 of EPA Publication 1834.1 sets out measures for managing noise and vibration during
working hours. These measures address scheduling, community information and consultation,
controls at noise source, vibration and regenerated noise, and nedketion between noise source
and receiver. Section 4.4 of EPA Publication 1834 subsequently describes measures for managing
noise and vibration during working hours.
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The measures documented in Section 4.3 and 4.4 of EPA Publication 1834.1 are relevant to the
project and all relevant measures would need to be systematically evaluated as part of preparing a
CNVMP.

The key controlfactoredin the assessment of construction no&e set out below
1 Restrictingmostactivitiesto normal working hours

The majority of theconstruction works to be restricted to normal working hours as defined by
EPA Publication 1834 (Monday to Friday 07091800 hrs and Saturday 079a.300 hours,
excluding public holidays) except where unavoidable works are required.

9 Defining dedicated processontrols forunavoidableworks outside normal working hours

The need for unavoidablsorks ousidenormal working hours, including night worlksay occur

for a range of reasons. These unavoidable works include HDD wottks &rore crossing and

the local feature crossing at Morwell River. Noise from these activities would be controlled by
measures determined from a detailed noise impact assessrepott prepared prior to
commencement of the works, based on actual noise emission data for candidate plant selections.
Thedetailed noise impact assessment would docatmaanufacturer noise emission data, the

results of updated 3D modelling, measures to minimise the risk of harm from noise as far as
reasonably practicable, and noise monitoring requirements.

1 Minimising the duration of noise exposure

Hficient work practices and schedlud) arerelevant across the entire project for reducing the
amount of time that receivers experience high noise levels. However, this form of management
control is particularly important for transient sources of construction noise (e.g. mobile plant
which progresss along therojectroute) where brief periods of high noise levels may be
unavoidable. In these cases, minimising the duration of the razidescheduling the activity to
cause the least disturbance, are some of the most important controls.

1 Selectingdw noise emission construction plarfggeneral)

Major plant items are to be selected with low noise emissions, characterised by sound power
levels that are equivalent to, or lower than, the values/ranges indicated in AS 2436, unless it can
be demonstrated that adhering to these values would not be reallyrpracticable

1 Selectingdw noise emission HDD plant for thehore crossing

Each HDD rig associated with the shore crossing (including ancillary plant) is to be selected to
achieve a total soundower level of 11@BLwaor lower, unless it can be demonstrated that
adhering to this value would not be reasonably practicable or increase the duration of exposure

Refer to Sectiof.1.8for the proposed EPRs for construction noise and vibration. Full details of each
EPR are then specified in SectfoBwhich collates the noise and vibration EPRs for both the
construction and operation of the project.
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7.1.2 Noise emission data

Representative oise emissiowlatafor the proposed construction equipment have been determined
based orAS2436andBS 5228 as well as measured equipment noise legelsrced from historic
MDAmeasurementsTablel0summarises th@oise emissions (sound power levdts)the main

noise generating plant itemassociated with construction of the projebiat have been used for

noise modelling purposes. In accordance with the proposed risk controls, major plant items are to be
selected to achieve low noise emissions. In particular, each HDD rig (including ancillary plant) for the
shore crossing is propodéo be selected to achieve a sound rating of 11Qygr less. However, to
provide a conservative assessment in advance of actual equipment selecttbnsanufacturer

data, this item of plant has been modellédsedon a more cautious value of 188 Lwa(in

recognition of the shore crossing involving continuous HDD works for a period of approxib2ately
months).

TablelQ: Construction noise sources sound power data

Noise source Soundpower level, dBLwa
Dozer 108
Dumptruck 117
Excavator 107
Grader 110
Hand tools 116

HDD rig including ancillary pump equipmetibcal crossings 110
HDD rig including ancillary pump equipmershore crossing 115

Light vehicles 100
Mobile crane 113
Nonslewing crane 104
Roadtruck 107
Roller 108
Tipper 107
Water truck 107
Wheeled loader 113

Overall aggregated total sound power levels for key construction activities have been determined
based orthe indicative equipmenschedule presented ifablell Actual equipment choices and
guantities for each tasWwould vary as the design and construction method for the project is refined.
Importantly, many items of equipment would only operate part of the time while the activity is

taking placeThis is an important point of context, as most of the reference levels used to assess the
risk of harm relate to the average noise level over a number of hours (e.g. tmeagference

values from the ERS and 1999 WHO Guidelines relate to the average acréesiaddiod).The
eguipment quantities and choices therefore provide a conservative representation of the activity for
risk assessment purposes.
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The overall aggregated sound power levels for each of the main construction activities are detailed in
Tablell The assessmeassumedshat each item of plant associated with a task operates
simultaneously at the same poirilhis is appropriate for construction activity occurring at distance

from the receiverdut will overestimate the noise of activity occurring close to the receivers (i.e. at
reduced working distances where it is not physically possible for all of the equipment to be
simultaneously working at the reduced distance).

In addition to the overall noise levels, the characteristics of the noise are an important factor which
contributesto the risk of harmin particular, noises characterised by tones, impulses or prominent

low frequencies represent a greater risk of impact, and therefore also require consideration. Given
the inherent conservatisms described above, and in lieu of specific equipment sedeattibis stage

of the project, adjustments to the noise emission data or predicted noise levels for noise
characteristics have not been applied in this assessment. However, these characteristics would need
to be accounted for and addres$én the management of construction noise.

Tablell: Overallaggregatedsound power levels ofnain constructionactivities

Constructionactivity Plant/equipment Approximate
overall sound
power level, dB lya

Access road 2x excavata, 1x dozer, 2x wheeled loade@x dump 125
construction trucks, 1x grader, 1x roller, 1x water truck, 2x tipper
5xlight vehicles, 1x hand tools
Strip andstockpile 2x excavatas, 1x dozer, 1x tippeBx wheeled loadey 120
2xdump trucls
Site offices and 2x excavatas, 1x dozer, 2x wheeled loade2x dump 125
laydown areas trucks, 1x grader, 1x roller, 1x water truck, 2x tipger
5xlight vehicles, 1xhand tools
Trenching Ixtrencher (orexcavato), 1xdozer, 1xdump truck 120
Shore crossing 2x HDD rig(including ancillary pumping equipment), 120

1xexcavator, Ixdump truck, 5xight vehicles1xmobile
crane, 2xoad trucls

Local featuresrossings  1x HDD rig (including ancillary pumping equipment), 110
Ixroad truck, X ightvehicle

Converterstation¢ 2x excavatas, 1x dozer,1x wheeled loader, 2x dump 120

earthworks/civil trucks, 1x roller, 2x tippes; 5x light vehicles, 1x concrete
agitator, 1xconcrete saw

Converterstation- 5x light vehicles, Imobilecrane, 4x hand tool8x non 125

infrastructure slewing crane
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7.1.3 Cable routeand converter statiorronstructionnoise
Predicted noiskevels

The predicted noise levels were calculated for each oBiti#dentified receivers generally located
within 500 m of the projegtbased on the activity noise emissions presenteliaiblel 1 of
Section7.1.2

Due to the size of the project, and therefore the number of receivers assessed (even with the study
area generally limited to 500 nthe tabulated predicted noise levels for each receiver and
construction activityepresentsa large dataset

The predicted noise levels atieerefore summarised to showhe distribution ofpredicted
constructionnoise levels for each activityhe summaris presented imablel2and is based on
categorising the predicted noise levaivands and then summing the number of receivers where

the predicted noise levels are within each bahde bands range from a value of 40 todB aeq,

with the lower value corresponding to the ERS benchmark for the day period, and the upper value
corresponding to the reference level frattme reference levefor highly affected locationGee
Sectiorb.3.1for a discussion of the reference levels used for categorising the predicted noisg levels

Note that the assessment summanyTablel2is indicative only, as the receiver dataset has been
practically limited to a distance of 500 m from thedject This enables the most sensitive working
areas to be identifiethut does mean that the calculated number of receivers in the mid and lower
noise level bandare lower thanwould be the casenireality (i.e. due to the presence of additional
receivers not included in this study which are more than 500 m from the project).

The following additional notes apply to the prediction data that Tladrlel2 summary is based on:
9 Thepredictions represent the noise level solely attributable to construction activities

1 The results summary is based on the warasel.eq Noise level that each receiver may
experience as a result of each construction activity. In many cases, particularly at locations where
the predicted construction noise levels are relatively high Miadald only relate to a brief period
when the work is occurring near to the receiver

9 Thenoise fromthe mainconstruction activities along the routeould generally occur in
sequenceand the predictions are calculated for each separate activity (i.e. rétherthe
cumulative noise of construction on multiple work fronts).
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Predicted level range, Access road Topsoil ¢rippingand  Site offices and Trenching Converter station Converter station
dB lagq construction stockpiing laydown areas earthworks/civil infrastructure
<40dB 0 22 188 20 257 235
40-55 dB 56 91 113 98 54 74
55-65 dB 168 157 8 154 1 30
65-75 dB 59 32 1 31 0 0
X75 dB 29 10 2 9 0 0
1 All of the receivers where the predicted noise levels extend into the@5dB hegrange relate to the Hazelwood converter station site
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Discussion

The effect of construction noisdong theprojectroute and at the converter stationand the
likelihood of adverse community reacticiiepends on a range of factors, but importantly:

9 the time of day when the works would occur;
9 the noise level when the works would occur; and
9 the duration of the period in which noise levels are elevated as a result of construction.

The above factors need to be accounted for when considering the potential effects of construction
noise.

In terms of the time of day, construction of tpeojectroute and converter statiois proposed to
occurduring the normalvorkinghours specified by EPA Publicati®841 (Monday toFriday0700¢
1800 hrsand Saturdays 07091300 hrs excluding public holidaysjheproposed working hours
therefore avoid the most sensitive periods (i.e. evening and night)

In terms of noise level¥ictorianlegislation and guidelines do not specify noise level criteria for
construction activity occurring during normal working houmstead, theGEDunder the EP Act
requires all reasonablgracticablemeasures to bémplemented tominimise the risk of harm at alll
work locationsHowever, to provide a basis fiafentifying priority and high priority locations for
dedicated/site-specificnoisecontrols, two noise level thresholdsave been referenced (see
discussion earlier iBection5.3.1):

1 Priority areas for noise mitigation and management areas: construction activity locations that
result in predicted noise levels higher than 55 dBreference leveht receivers

9 High priority areas for noise mitigation and management: construction activity locations that
result in predicted noise levels higher than 75 dBreference leveht receivers

The summary presented Fablel2 indicates that most of the key construction activitiesuld

result in predicted noise levels above both the 55 dB and 72&4Bitesholds asome point during
construction of the projecfThis is to be expected given the laggeent of the project, and the

proximity of receivers to the construction activity, particularly where the route traverses more
densely populated areas. Noise mitigation and management measiarad therefore need to be
prioritised in sensitive working locations, particularly those where receivers could experience noise
above 75 dBsq

The duration of the works is therefore a key variable to be factored when considering the predicted
noise levelsParticularly as the duration of exposure to construction noise will differ markedly at
different locations along the project.

In this respect, the activities that result in the highest predicted noise level, and the highest number
of locations within the upper predicted noise level bands, are access track construction, topsoil
stripping and stockpiling, and trenchirithe highest predicted noise levels would only occur when

the activity is closest to a receiverise levels woulduickly reduce with increasing distance from

the receiverImportantly, dl of theseactivities are expected to be completed relatively quickih

the work front moving at more than 100 m per day for each act{giy work rategliscussed in
Sectiond.2.1). This means thahe highestoise levels above the thresholds for each activity would
typicallybe experienced for less than one week. Asraticationof this, Tablel3 presents the
approximate distance from each of these aci@gtvhere a noise level of &nd 75dBLaeqiS

predicted to occufi.e. beyond these distances, the predicted noise levels are below the thresholds).
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Table13: Reference level separating distances for construction activities that progress quickly

Reference level Access road Topsoil stripping ~ Site officesand  Trenching
construction and stockpiling laydown areas

55 dBlaeq 640m 385m 640m 385m

75dBLaeq 85m 55m 85m 55m

Given that theactivities which result in the highest noise levels would only affect a given receiver for
a limited time, and thectivities would generally only occur during normal working hours,

construction noisérom these activities is practically manageablewever, the periods of increased
noise levelsvould represent a disturbance to neighbouring receivers, and works at the nearest
locations where predicted noise levels are above 75.dBdve the potential to be highly annoying

and intrusive. Dedicated noise mitigation and management measueewarrantedto address the
locations where the predicted noise levels are highgstlucing the duration of exposure to the

noise through efficient work practices and scheduling is one of the key noise mitigation measures for
those activities which occur for a brief period.

In contrast, construction activities at the converter station séted ongoing activity associated with

the use of the site offices and laydown areas, would result in lower noise levels but over longer time
periods At the site offices and laydown areas, the noise would be intermittent and mainly associated
with vehicle movements and construction material handling. At the converter station sites, the
activities would be more regular, with extended periods of wodoamted with different stages of
construction. Therefore, while the noise levels from construction aet#vit these locations would

be lower, reasonable and practicable measures for the management of construction noise are still
warranted, consistent with the GED under the EP Act, in recognition of the greater duration of
exposure to the noise at these logats.

Noise management zone maps are presentedppendix-which identify priority and high priority
work locations for dedicated noise controkasures. Specifically, these maps show the work
locations where the highest predicted noise levels at the recearerabove 55 dB and 75 dR.4
(seeSectionb.3.1for the basis of these reference levels).

The maps specifically address site office and laydown areas (four locations) and the converter station
site (Hazelwood) where predicted noise levels are abovegfezence levelsin terms of activities

such as access road construction, topsoil stripping, and stockpiling, the extent of the work locations
where noise levelwould be briefly abovehe reference levelss relatively highFor example, topsoil
strippingand stockpiling would result in noise levels briefly above théB®eference levefor up to

38 % of the 90 km rout&bnversely, activity resulting in noise levels above 75dfslonly

expected at approximately 1 % of the 90 km route. Accordingyppingof these locations has not
beenconducted, on account of the extent of the locations and the brief time periods that these
activities generate the highest noise levels. For management purposes, reference should instead be
made to the separating distances notedliablel3as a guide to work locations where noise control
measures for these activities should be prioritised.

AS 2436 provides guidance on selecting work practices to minimise adverse noise impacts, as well as
information on consultation with neighbours and the community. These types of measures are
appropriate for construction activities within the noise managetmones. Effective communication

with affected receivers, and efficient work scheduling to complete activities near receivers in the

least amount of time, are among the most important measuresdmistruction activitiesvithin the
management zones.
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It is however important to note thahe GEDunder the EP Ackquires all reasonablyracticable
measures taninimise the risk of harm to be implemented at all work locations (i.e. irrespective of
whether a location is identified in the priority management zone maps).

An assessment oisk based on these findings presented irmablel4.

Tablel4: Cable route and converter station constructiomise levels; risk assessment

Item Rating Comments
Risk Minor High noise levelare predictedat anumber ofreceivers along the project
consequence route. However, given the 90 km extent of the project route, the number

receivers where these levels are predictetklatively low. Importantly, the
highest noise levels relate to activities that progress quickly and would
therefore occur relatively briefly

Likelihood Possible The predicted construction noise levels are based on conservative
assumptions. Noisievels in practice are expected to be lower than predict
for most of the time.

Overallrisk ~ Medium The applicable EPA Publication 1695.1 guidance for this rating is that the
can be acceptable if controls are in place, and attempts should be made
reduce the risk to low.

The risk rating determined ifiable14 supports that noise controls are warranted for construction
activities along th@rojectroute and at the converter station. Further discussion of controls is
provided subsequently iSections7.1.8and7.5.
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7.1.4 Shore crossingonstruction noise
Predicted noise levels

The predicted noise levels were calculated for all receivers within the available datagetccount
for the same level of activity occurring during and outside normal working hblespredictions are
based on the total activity noise emissipresented inTablell of Section7.1.1(overall aggregated
sound power level of 120 dBAfor all plant associated with the shore crossing HDD works).

The results are summarisedTablel5according to the number of receivers where the predicted
noise levels are above the reference levels described earkection5.3.1

Tablel5: Shore crossing constructiogsummary of predicted noise levels

Period Reference noise level, dBdy Receivers wittpredicted noise levels above
the reference noise level
Normal 401 1
working hours 552 0
758 0
Night works 2514 14receivers within theavailable dataset.

Thewestern extent of the township @andy
Point(nearest receiverapproximately
2,800m east of the shore crossing site)

355 1
4216] 0
ERS daytime objective

1999 WHO Guidelines reference level

Highly affected receivers

Audibility risk assessment level based on Eflication 1834
ERS nigkiime objective

6 1999 WHO Guidelines sleep disturbance criterion

g b~ W N PP

Predicted noise levels #ie receivers nearest to the shooeossingvorks are summarised in

Tablel6. Specifically, these are the receivargl populated areaghere the predicted noise levels
are above the5 dBLaeqaudibility risk assessment level for the night period, based on the guidance
of EPAPublication1834 1.
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Tablel6: Shore crossing constructiogpredictednoise levels at the nearest receivers

Receiver ID Approximate distance Direction from shore  Predicted noise level,
from shore crossing, m crossing 0B Laeq

B9000 1,400 North 42
B8984 1,600 Northwest 35
B8005 1,700 North 35
B8024 3,500 North 29
B8013 2,700 North 29
B8014 3,100 North 27
B8016 3,200 North 26
B8017 3,300 North 26
B8018 3,300 North 26
B8019 3,300 North 26
B8021 3,300 North 26
B8020 3,300 North 26
B8022 3,300 North 26
B8029 4,300 North 26
B8023 3,400 North 25
B8038 4,400 North 25
B8042 4,700 North 20
SandyPointtownship At least2,800 East Up to28
Waratah Bay township At least3,500 West Up to25

In addition toidentified receiversthe predicted range afioise levels for natural areagarest to the
shore crossingre presented imablel?.

Tablel7: Predicted noise level range at natural areas near the shore crossing

Area Separating distancem Predicted noise leva| dBLaeq
Cape LiptraCoastal Park 4,000¢ 6,500 <25
Waratah Bay, Shalbw Inlet Coastal Reserve 150¢ 200 55¢ 60M

(coastal area adjacent to the works)

1 Predicted noise level assumes a reduction in noise level between 5 and 10 dB as a result of the screening
effect of the dunes at the sections of coast that aearest to the shore crossing.
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Discussion

The predictedeceivemoise levels associated with construction of the shore crossing are generally
relatively low, particularly for works conducted during normal working hours (almost all locations are
below the ERS daytime objective which represersisiagentbenchmark for construction noise).

However, construction activity at the shore crossing is expected to occur for a period of
approximately 12 months and involeentinuousHDD works during the dagvening anahight
periods In relation to works continuing throughout the nightet predicted noise levels indicatee
following

1 Fourteen(14)receivers wherghere is the potential for shore crossimgrksto be audible inside
a dwelling at nighti.e. on account of the predicted noise level being aboes2h dB reference
level used for gauging the risk of audible npise

1 A single receiver where the predicted noise level is above the ERSimiginéference level

1 Predicted noise levels at or below theference levebf 42 dBusedfor gauging the risk of sleep
disturbance at all receivers.

Whether or not construction noise would be audible at all locations within the 224Rterence

level would depend on background noise levels and the construction and orientatiomdellings

at each receivern relation to background noise levels, the results of the survey at locations near to
the shore crossing indicated elevated minimum background noise levels ranginggtom
33dBLagin(see detailed results for reference locations 10 and Wpipendixe1land AppendiE12
respectively) This suggests a reduced risk of construction noise being audible at locations where the
predicted noise levels are 30 dRJor less. However, while elevated background noise levels are
typical of coastal areas, the background survey was limited to a brief @artbahclement weather

was frequent occurrence at the time

While constructiomoise of the shorerossings likely to be audible at the neatedivellings the
predicted noise levels at all receivers are below the 1999 WHO Guidelines sleep disturbance
reference levelNotably, at all but the nearestceiver predicted noise levels aidBor morelower
than the sleep disturbanaeference level

Based on the balance of the above considerations, the results demonstrate that the noise of HDD
works at nighis viable ifan approval is obtained for justified unavoidable works outside normal
working hours (based on the need for continuous drilling to maintain the stability of the borehole).
However, the results demonstrate thdédicatednoise mitigation and management measures need
to bedevelopedand implemented to minimise the risk of harm, as per the requirements oGED
under the EP Act.

Environmental noise levels in natural areas around the shore crossing works is also a relevant
consideration. Shore crossing construction activities are likely to be auditbasttocations

adjacent to the shore crossing (Waratah B&hallow Inlet Coastal Reserve), and would therefore
impact the natural soundscape qualities of this section of the reserve for the duration of the works.
The effect of this impact is that visitors to the resepeeking natural soundscapes are unlikely to
utilise the sectins of the coast near to the shore crossing while drilling works are occurring. At the
Cape Liptrap Coastal Paidk the west of the shore crossing, predicted noise levels are much lower
and are expected to be inaudible or difficult to discern in most conditiGonstruction activities may
be audible on some occasions when background noise levels are very low (noting the background
noise levels near the coast are frequently elevated relative to inland rural locations) and atmospheric
conditions favour noes propagation to the west of the shore crossing. Given the low predicted noise
levels and the temporary nature of the construction works, the shore crossing works are not
expected to diminish the value of the soundscape for visitors to the Cape LiptrajaldRek.
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Based on the findings disceskabove, @ assessment of risissociated with the shore crossing
construction noisés presented irmablel8.

Tablel8 Shore crossingoise levels; risk assessment

Item Rating Comments
Risk Moderate  While the predicted noise levels are generally low, and the higiveslicted
consequence noise levels relate to a small number of dwellings, there igptiential for

audibleconstructionnoise within dwellingsit nightat multiple locations over
an extended period-urther, while the predicted noise levels are below the
sleep disturbanceeference leveét all locations, the resuismarginal at the
nearest receiver.

Likelihood Possible The predicted noise levels are based on relatively high assumed sound
levels for the drilling operationsye based on atmospheric conditions whicl
increase noise leveland assume simultaneous operation of other plant at
the site.The risk assessment of audibility also accounts for low backgrou
noise levels, whereas background noise levels are generally expected to
elevated at the receivers in the vicinity of the shore crossing due to coast
noise sources.

Therefore, while the risk consequence may occur at some time, it is likely
noise levels would be lower than predicted.

Overallrisk ~ Medium The applicable EPA Publication 1695.1 guidance for this rating is that the
can be acceptable if controls are in place, and attempts should be made
reduce the risk to low.

The risk rating determined ifablel8 supports that noise controls are warranted for construction
activitiesassociated with the shore crossififPRare discussedubsequently irsections’.1.8and
7.5, including examples of the measutbat are expected to meet the requirements
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7.1.5 Local featureerossingconstruction noise
Normal working hours
The predicted noise levels associated with HDD workak feature crossirgyvere calculated for:

1 &l of the 58 proposed locékature crossings, and accounting for drilling potentially occurring at
either end of each crossing (i.e. a total of up to 126 potential drilling locations)

1 4l receivers within the available datasend
1 continuousdrilling activity during normal working hours.

The predictions are based on the total activity noise emission presémieblell of Section7.1.1
(overall aggregatedound power level af10dB kwafor all plant associated with thecal feature
HDDcrossingvorks).

The predicted noise lev&or each local feature crossing sége summarised i\ppendixHin terms
of:

9 thenearest receiver and the highest predicted noise level; and

1 thenumber of receivers within the assessment reference levels for work during normal working
hours.

Predicted noise levels at the nearest receivers range from less than 3@,tiBallevel of 66 dBabg

Tablel9: Number of receivers per predicted noise level bdiod local feature crossing HDD works
(based on receivers within approximately 500 m)

Predicted level range, dBudq Number of receivers
<40dB 85

40-55dB 209

55-65dB 17

65-75dB 1

X dBp 0

The highest predicted noise level for each receiver as a resaiyédcal featurecrossingHDD works
is presented ippendixF.

Predicted noise levslthat are specific to each local feature crossinglaea presented in
AppendixH (other than the MorwellCrossingwhich is addressed subsequently in this section, based
on detailed 3D modelling).

Thehighestpredicted noise levels at most local feature crossing sites are higher than the 4Q dB L
reference level of the ERSote that the ERS value is a long term strategic indigettichrepresents
avery low noise levédenchmark foibrief periods ofconstruction activig during normal working
hours. As an indication of the overall extent of areas affected by elevated noise levelsrtikie
local feature crossing sites where the predicted noise level at the nearest receiver iglabove
55dBLaegreference levelat each of these sites there are no more tHanr receivers where the
predictednoise level is above 55 dR

The predicted noise levels are therefore relatively lowcfmustructionactivity during normal working
hours, particularly given thahe drilling component of works are only expected to occur for up to
two weeks.
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The comparisons set out above g@rmarilyan indication of
1 the number receiversvhich may be affected by brief periods of construction noésel
9 the number of local feature HDDcations where noise control should be prioritised

Importantly, the reference levels do not represent compliance criteria or a test of acceptadnility
they are not to be understood as levels one can pollute up to or as design tdrgatsordance with
the GED under the EP Attte risk of harnas a result of construction noise must be minimiaedll
receiversas far as reasonably practicapleespective of whether the predicted noise levels are
below the reference levels

Priorities for control and managemeat noise from HDD works during normal works hares
expeced to comprise:

1 minimising the duration of noise exposure as far as reasonably practicable thrifieggnework
practicesandscheduling

9 advance communications with all potentially affected residents to advise thehegianned
worksand, where scheduling is flexible, potentially identify dates when the works would be least
disruptive

1 selection of HDD plant with the lowest available naseissionsand

1 temporary noise barriers where effective noise reductions are achievatil@easonably
practicable configurations, provided thiie net benefit of the barrier is not undermined by the
noise of constructing the barrier or noise reflected from the barrier in other directions.

An assessment of risk based on these findings is preseniedbie20.

Table20: Local feature crossing noise levelsisk assessment

Item Rating Comments
Risk Minor The predicted noise levels are relatively lowMarksduring normal working
consequence hours. Howevemoise would be clearly audibéadmay be considered

intrusive at times.

Likelihood Likely The predicted noise levels are based on conservative assessment
assumptionsand are likely to be lower in practice. However, while the acti
is only expected to occur for a period of up to two weeks, the works invol
continuous drilling which would generate relatively consistent noise level:
throughout normal working hoursr(icontrast to intermittent/transientnoise
of construction activity).

Overallrisk ~ Medium The applicable EPA Publication 1695.1 guidance for this rating is that the
can be acceptable if controls are in place, and attempts should be made
reduce the risk to low.

The risk rating determined ifable20 supports that noise controls are warranted for construction
activitiesassociated withocal featurecrossing. EPRare discussedubsequently irSections’.1.8
and?7.5, including examples of the measures that are expected to meet the requirements
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Unavoidable works outside normal working hours

HDD works at local feature crossirge proposed to occur during normal working hours only at

most sites. The one exception is the Morwell River crossing, where unavoidable work outside normal
working hours is proposed. Specifically, HDD works for this crossing could occur continuously,

24 hours per day, for a period of approximatelywgeks to maintain the stability of the borehole.

The nearest receiver to the Morwell Crossing (HDD works location reference TCM025) is
approximately 600 m southeast of the eastern extent of the crossing.

The predicted noise levels at the nearest reces\ae presented iffable22. The results are based

on the predicted noise level with the HDD works occurring at the end of the crossing which is nearest
to each receiver (i.e. the worstise end of the crossing for each receivEngepredicted noise levels

are less than 25 dBdsat all other receivers.

A noise contour maplustrating the distribution of the predicted noise levels around kherwell

River crossing HDD workpissentedin Figure8. As per the tabular predictions, ti@edicted noise
contoursaccount for the possibility of thelDD works occurring aither end of the crossing.

However, this means that the noise contours slightly overestimate the predicted noise levels, as the
contours represent the combined predicted noise level of HDD works at either end location. In
practice, the HDD works would not occur sitaneously at each end. The noise contours are
therefore primarily indicative of noise distribution. Reference should be madealie22 for
receiverspecific predicted noise levels.

The results are summarisedTable21 according to the number of receivers where the predicted
noise levels are above the reference levels described earlier in s&clidn

Table21: Morwell River crossing constructionsummary of predicted noise levels

Period Reference noise level, dBdy Receivers with predicted noise levels
above the reference noise level
Normal working hours 40 0
551 0
7581 0
Night works 250 16
3581 1
42161 0
1 ERS daytime objective
2 1999 WHO Guidelines reference level
3 Highly affected receivers
4 Audibility risk assessment level based on EPA Publicationl1834
5 ERS nigHime objective
6 1999 WHO Guidelines sledjsturbance criterion
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Table22: Morwell River crossing HDD works predicted noise contourdB Laeq

O)

Receiver Direction from HDD works Predicted noise level, dBnq
B8845 Southeast 37
B8843 Southeast 35
B8983 Northwest 35
B8981 Northwest 34
B8982 Northwest 33
B8863 West 33
B8892 Northwest 32
B8913 Northwest 32
B8975 Northwest 32
B8915 Northwest 31
B8972 Northwest 30
B8897 West 30
B8900 West 29
B8970 Northwest 29
B8865 West 28
B8833 East 26
B8887 West 25
B8954 Southwest 25
B8971 Northwest 25
B8965 West 25
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Figure8: Morwell River crossing, HDD works predicted noise contours, dR.
(indicative noise contours based on drilling at both ends of Morwell River crossirgfer to tabulated data for specific receiver values)
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The predicted noise levels associated with construction of the MoRiwat crossing are relatively
low. For examplefor the component of the works which occur during the dhg, predicted noise
levels are below the ERS daytime reference latall receiversFor context, theER3epresentsa
stringent benchmark for assessing the temporary effects of construction noise.

In relation to the workghat continue throughout the night, the predicted noise levels indictiie
following

1 Sixteen (16)eceivers where there is the potential fitre Morwell Rivecrossingvorksto be
audible inside a dwelling at nigfite. on account of the predicted noise level being above the
25dB reference level used for gauging the risk of audible hoise

A single receiver where the predicted noise level is above the ERSimiginéference level

Predicted noise levelt least 5 dBelow thereference levebf 42 dBusedfor gauging the risk of
sleep disturbance at all receivers.

Based on the balance of the above considerations, the results demonstrate that the noise of HDD
works at night is viable if an approval is obtained for justified unavoidable works outside normal
working hours (based on the need for continuous drilling &ntain the stability of the borehole).
However, the results demonstrate that dedicated noise mitigation and management measures need
to be developed and implemented to minimise the risk of harm, as per the requirements GEbe
under the EP Act.

Priorities for control and managemeat noise from HDD works at the Morwell Riesyssingare
similar to the HDD works plaad during normal working hours. However, works at the Morwell
Rivercrossing would also be subject to a requirement under the proposed CNVMP to prepare a
detailed noise and vibration impact assessmehich addresses key items including:

9 asystematic evaluation of noise control options to minimise the risk of harm from construction
noise and vibration as far as reasonably practicable, in accordance with the GED under the EP
Act; and

9 details of all noise control and managememtasures that are planned to be implemented to
minimise the risk of harm from construction noise and vibration as far as reasonably practicable.

Based on the findings discussed above, an assessment of risk associated with the shore crossing
construction noise is presented Trable23.

Table23: Morwell River crossing noise levelsrisk assessment

Item Rating Comments
Risk Minor While the predicted noise levels are generally low, and the highest predic
consequence noise levels relate to a small number of dwellings, there is the potential fc

audibleconstructionnoise within dwellings at night atultiple locations over
an extended periodConversely, the predicted noise levels are below the
sleep disturbance reference lexaid would only occur for a relatively short
period.

Likelihood Likely The predicted noise levels are basedconservative assessment
assumptionsand are likely to be lower in practice. However, while the acti
is only expected to occur for a period of up to two weeks, the works invol
continuous drilling which would generate relatively consistent noise level:
Background noise levels in theiity of the Morwell River crossing may als
be low, increasing the likelihood of audible ndisgide the nearest dwellings

Overallrisk ~ Medium The applicable EPA Publication 1695.1 guidance for this rativag the risk
can be acceptable if controls are in place, and attempts should be made
reduce the risk to low.
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The risk rating determined ifiable23 supports that noise controls are warranted for construction
activitiesassociated with the shore crossififPRare discussedubsequently irsections/.1.8and
7.5 including examples of the measures that are expected to meet the requirements
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7.1.6 Offsite transportatiomoise

Construction of the projeatould generate additional heavy and light vehicle traffic on the public
road network.

A portion of construction materials and equipment are to be sourced locally to the project.
Equipment and materials arriving from overseas would arrive via the Port of Melbourne and then
transported by the public road network to the project.

Construction materials would mostly be transported to the laydown areas and thdistriouted to
work locations via access tracks and haul roads. The proposed laydown areas are located at:

Waratah Bay

Buffalo (provisiona])
Stony Creek

Marden

Smallmans

Baromi (provisionaj)
Mirboo North

Delburn Wind Farmrand

=A =4 =4 4 4 4 -4 -4 -

Hazelwood

The proposed heavy vehicle paths to the project are indicated in the Tegdtit and are
reproduced irFigure9 and FigurelO.

Traffic movement data from th&affic report indicates total daily heavy vehicle movements
associated with different sections of the projest.the stage in the project when the greatest traffic
is expected to be generatedhe highest movement numbers for a singlementof the project

relate to the converter station and transition station, each equating to 40 heavy vehicles pés day
total of 66 heavy vehicle movements is noted for the laydown areas, hoiless movements are
expectedto be distribued between multiple laydown areahe heavy movement numbers for an
individual laydown area are therefore expected to be lower than the 40 vehicles noted for the
converter station and transition station.

Most heavy vehicle movements in the vicinity of the project are expected to occur during normal
working hours. Exceptions would apply for the delivargversized materials that need to be
transportedout of hours to reduce disruption and potential hazards on the road network.

The majority of the routes to the project site are along rural highways, which pass through sparsely
populated land and several towns.

Noise levels from passing heavy vehicles have been estirftatezteivers along the route. It is not
considered practical or warranted for this type of noise source to review in detail the proximity of all
potential receivers along each transport route. Accordingly, the estimates have been deterfoined
example setbacks from the edge, ranging from 15 m to 100 m. Despite the routes being generally
sparse in population, sonreceivers are expected tme located less than Ifb from the transport

route and may experienaaoise levels higher than the estimate values.
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The prediction method is based on a simple model of a moving point source of noise and does not
account for potential sitespecific factors such as ground attenuatiomad conditionsand shielding.

The predictions are based on vehicles travelling at 100 km/h and a total of 40 heavy vehicles
distributed evenly across a 4ur working dayThese predictions are primarily intended as an
indication of the potential contribution of construction related vehicle movements to total road
traffic noise levels alonipe routes. The estimated effite construction traffic noise levels are
presented inTable24.

Table24: Estimated heavy vehicle noise levels at varying distances

Distance from roagm 15 25 50 100

Estimated noise level, dRek 56 54 51 48

The resultsn Table24indicate noise levels at locations near to the transport routes would be higher
thanthe day period reference level from tHeRS. This is however a very stringent benchmark for
construction related trafficand te noise of existing traffic movements are also likely to be above
the ERS level in many instandegtther, the resultsare comparableo or lower than the assessment
reference level considered in this assessment for identifying priority management zones.

The above are simplified comparisdngrovide context to the predicted noise levdtiowever, in

lieu of specific requirements, the comparison is sufficient to indicate theaiteffraffic related to
construction of the project is unlikely to warrant dedicated noise mitigation measures, particularly
given the temporary nature of the assated impact.

An assessment of risk based on these findings is preseniedbie25.

Table25: Local feature crossing noise levelsisk assessment

Item Rating Comments
Risk Minor Construction traffic movements represent an intermittent source and the
consequence projected total daily vehicle movements are relatively low, even at the ste

of the project when the greatest volume of traffic is anticipated.

Likelihood Unlikely The predicted noise levels are based on conservative assessment
assumptions, but the range of the predicted noise levels and the number
locations potentially affected support that the noisepaftential night-works
would need to be controlled and carefully managed.

Overallrisk  Low The applicable EPA Publication 1695.1 guidandéiorating is that the level
of risk is acceptable. Attempts to eliminate the risk should be made, but
higher risk levels take priority.

Consistent with the risk rating guidance, practical steps to minimise the impact of construction traffic
noise should be incorporated in the construction traffic management plan for the project. Practical
measures are expected to comprise:

9 scheduling the majority of heavy vehicle movements during normal working hours
9 utilising arterial roads to the greatest extent practicable to minimise movements on local roads

9 promoting considerate driving practices (restricted speed and limiting engine break usage in
populated areas)and

9 secure loading of materials to limit impact noise on uneven roads.
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Figure9: Heavy vehicle paths of travel from Melbourne utilising the Princes Freeway
(reproduced from the Traffic report)
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Figurel0: Heavy vehicle paths of travel from Melbourne utilising the South Gippsléfighway
(reproduced from the Traffic report)
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7.1.7 Construction vibration

Predicting vibration propagation through the ground is complex, and depends on several factors
including damping, reflection and impedancegiound conditions.

At this stage in the assessment procebs,indicativeminimum working distances outlined in the
NSW CNVE@eproduced inTable26, providea reference for risk assessment purposes

Table26: Recommended minimum working distances for vibration intensive plant from sensitive receivers
(reproduced from Table 2 dfection7.1 of the NSWCNVG

Plantitem Rating /description Indicative nminimum workingdistance

Cosmeticdamage Human response

VibratoryRoller <50 kN (Typically-2 tonnes) 5m 15 mto 20m
<100 kN (Typically-2tonnes) 6m 20m
<200 kN (Typically-@tonnes) 12m 40m
<300 kN (TypicallyZ3 tonnes) 15m 100m
>300 kNTypically 138tonnes) 20m 100m
>300 kN (>18nnes) 25m 100m

SmallHydraulic Hammer (300 kgg 5 to 12t excavator) 2m m

MediumHydraulic Hammer (900 kgg 12 to 18t excavator) m 23m

LargeHydraulic Hammer (1600 kgg 18 to 34t excavator)  22m 73m

Vibratory PileDriver Sheetpiles 2 mto 20m 20m

PileBoring XKy /mm 2 m(nominal) 4m

Jackhammer Handheld 1 m(nominal) 2m

The NSW CNVG notes that sualminimum working distances will vary depending on the

particular item of plant and local geotechnical conditions. The guideline also notes the values are
defined in relation to cosmetic damage of typical buildings under typical geotechnical conditions and
recommends vibration monitoring to confirm the minimwaorking distances at specific sites.

In relation to human comfort, the NSW CNVG notes thatriieativeminimum working distances
relate to vibrationthat is continuous in naturelhe guidelin@alsonotes that for most construction
activities, vibration emissions are intermittent in nature afm this reason, higher vibration levels
occurring over shorter periods are allowed.

For the vibration source with highest vibrationbfatory roller over 18 tonnes), the minimum
working distance is 2& for cosmetic damage to buildings and 100 m for human response.

The activities that are most relevant to ground vibration considerations are listeahie27, along

with the minimum distance to the receiver, and the number of receivers within 25 m and 100 m of
each activity (i.ethe minimum working distances for cosmetic damage and human response from
the NSW CNVG).
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Table27: Construction activities relevant to ground vibration and relevant receiver distances

Activity Distance to nearest Number of receivers Number of receivers
receiver within 25 m within 100 m

Access road 12m 5 99

construction

Haul road 19m 1 30

construction

Converterstation 391m 0 0

earthworks

Based on the data ihable27, access road and haul road construction are the main activities to
consider with respect to potential ground vibration. The minimum separating distances for these
activities are within the range where there is risk of cosmetic damage to propertiestietibr
intensive construction plant is utilised; in particular, vibratory rollers rated at over 100 kN (typically
2-4 tonnes) based on the data presented in M8W CNV.&lowever, the number of receivers

where this is a risk mall anccan be appropriately managed through a combination of appropriate
plant selection, consultation with potentially affected receivers, and vibration monitoring ifiwhere
required.

At greater distances (i.beyond the distances where cosmetic damage is a relevant consideration),
there is the potential for vibration to be perceptible. Howevéi ininimumworking distancesf

the CNVG relat® continuous vibrationThe vibratioremissiongor construction activity are

expected to bentermittent in nature andfor this reason, higher vibration levels occurring over
shorter periods argenerallypermitted.

Other construction activities such as the HDD works would result in much lower ground vibration
than the activities listed ifable27, and would occur at greater distances (for example, the minimum
separating distance between a potential HDD site and a receiver is;geef\ppendixG3, and
therefore represent a low risk of vibration impacts.

In addition to occupied vibration sensitive locations, @dtural Heritage Technical Study the

project identified an historical archaeological feature comprising a brick cistern at 64 Moores Road,
Buffalo, in the vicinity of a proposed access track. A figure depicting the location of the cistern is
reproduced from theCultural Heritage Technical StudyFigurellbelow. The cistern is located

20-25m from the nearest edge of the proposed access tAcle to the increased sensitivity of this
type of structure to ground vibration, and the proximity of the cistern to the access track, there is a
risk of damage to the structure if vibration intensive plant is used to construct the access track (or if
the access track surface is not maintained when in use). As per residential locations close to the
access track, this risk can be managed through a combination of appropriate plant selection and
vibration monitoring.
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7.1.8 Environmendél performance requiremerst

7.1.9

The assessment of construction noise relaisiispresented insectiors 7.1.3to 7.1.6generally
indicate risk ratingsangingfrom low to medium.The construction vibration risk is rated as low.

The findings suppothat EPRare warranted taninimiseconstruction noise and vibratiamsks as
far as reasonably practicablehree(3) EPRs are proposed for this purpose:

1

NVO01:Conduct additional background noise monitoring

The purpose of this EPR is to establish the requirement to catllitional background noise
data which will then inform the development of the CNVMP (NV02) and DNVIAs (NVO03) for

specific locations
NV02:Develop and implement a construction noise and vibration management plan (CNVMP)

The purpose of the EPR is to establish the requirement of a comprehensive plan which describes
all measures that would be used to minimise construction noise and vibration risks as far as
reasonably practicabléasedon updated information on the planned construction works and
equipment selectionsThe risk controls must be proportionate to the risk of harm from noise.

NVO3 Develop a detailed noise and vibration impact assessm@iNVIAYor construction
activities at specific sites

The purpose of the EPR is to establish the requirement for more detailed assessment and noise
control planningor long-term work sites (e.g. the converter staticemdsites involving extended
periods ofunavoidableworks outside normal working hours (e.g. the shore crossing)

Each of the above EPRs are specified in detail in S&ciion

Residual impacts

Provided that theePRare adhered to, the risk rating of the residual impacts would be limited to low
to medium. The inherent and residual risks for each aspect of constructionareisemmariseth
Section/.6.
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Operatioral noise

The primary sources of operational noise associated with the project are the fixed items of plant to
be located at the converter station.

This section presents:
9 the risk controls accounted for in the noise assessment
9 details of theconverter statiomoise sourceand theirnoise emissios)

9 predicted noise levels associated witperation of a converter station at the Driffield and
Hazelwood sites being considered for the project;

9 discussion of the predicted noise levaldd the impacts;

1 recommendedEPR$&r managing operational noise; and
9 residual impacts based on compliance with EfeRs

Risk controls

In accordance with the GED under the EP Act, the risks of harm as a result of operational noise from
the project must be minimised as far as reasonably practicable. The GED is an enduring requirement
which applies throughout the planning, desiymd operation of the project.

A complete suite of risk controls for operational noise are defined subsequently in this report in the
form of EPRs. The EPRs set out the requirements for addressing tien@igihe design and
operational stages of the project. The key controls considered iprtbdiction andassessment of
operationalnoisecomprise

9 acoustically rated enclosures for a large portion of the plant at the site
9 specification of very low noisemissionconvertertransformers and

91 specificationof low noise emission cooling systems, including variable speed control systems to
reduce noise levels during the night

Further details of the plant selections and building designs are provided fallinaing section.

Refer toSection7.2.7for the proposed EPRs foperational noiseFull details of each EPR are then
specified in Sectior.5which collates the noise and vibration EPRs for both the construction and
operation of the project.

Converter station noise sources and buildings

The keynoise emittingexternal plant associated with the converter station afentical for the
candidate sites being assessed and comprise

9 sixconverter transformers

9 sixconverter transformer coolers

9 fourauxiliary transformers

1 twostandby diesel generatorand

1 twovalve cooling banks (each comprisigyencooling units)

A converter station at the Diriffield site would include a switching stdtmmever this does not
include any powetransformers or any other significanperational noisesources that are relevant
to a noise assessment

Rp 003 20191171 Marinus Li¥ictorian section noise and vibration assessment 830f 212


http://www.marshallday.com

MARSHALL DAY ’01

Acoustics

The key structures and buildings associated e@bhconverter statioraresummarised irTable29
on the following page

MLPL provided noise emission data to assess the concept plan for the converter station. The data
was derived by MLPL from example vendor data for similar projects. The noise emission data for
certain plant items are relatively low amage the result of an iterative design process to reduce noise
levels.Theequipment selections were primarily determined by sifgecificnoiseconstraints relating

to the Tasmanian converter station associated with the project (assessed in a separate technical
study) where mtential noise sensitive locations are planned at much shorter separating distances
than at the Victorian sites. Howevéoy consistencythe noise emission values selected for the
Tasmanian converter station site have also been adopted fadélsen and assessment of the
Victorian converter station sites.

The noise emission data for the plant indicates sound power levels generally ranging fromw£O dB L
for auxiliary transformers through to 87 dialfor the valve coolersThe key items of external plant
with respect to noise emissions are the valve coolers and the converter transformers. The noise
emissions for these equipment items are very low and would likely involve the seleclim mbise
emission plant ah, in the case of the converter transformers, the usproprietary noise

attenuation measuresuch as enclosures

A schedule of the equipment sound power levels used in the noise modelling is presented in
AppendixX. The same equipment and sound power levels have generally been assurdag &od

night operation at bothhe Diriffield and Hazelwood converter station sit€se only exception

relates to the valve cooler$he reduced noise emission values provided by MLPL for this assessment
still relate to the plant operating at full capacity during maximum ambient design temperatures (in
excess of 460 when cooling demands will be greatest. In practice, ambient temperatures at night
would typically be lower, and cooling demands would be lower. In the case of the Hazelwood
converter station site, reduced noise emissioakies for the valve coolers have been accounted for

in the noise modelling of the night period. Specifically, an 8 dB reduction in noise levels has been
accounted for in the night modelling to addresite specific environmental noise constraifisthe
Hazelwood site (primarily related to potential cumulative noise considerations, and the conservative
base noise assumed for the sit€his reduction in nigktime emission is consistent with the

approach adopted for the Tasmanian converter stationasite would likely involve the use of

reduced fan speeds (implemented via variable speed control systems specified for the valve coolers).

An important point of context is thahe final equipment selected for the project would be the
subject of further design refinements and a commercial tendering process. The sound power data
provided by MLPL is therefore indicative, and the noise modelling based on this data is primarily
intended to inform an assessment of operational noise risk and suiEBRfor the project.
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Table29: Converter station building descriptions

Building/room

Description

TwoAC phase
reactor halls

TwoDC side
halls

Twovalve halls

Twoalir
handlingunit
(AHU) rooms

TwoAC filter
buildings

One hall for each stage of the project.

Each halvould containsixvalve reactors.

The walls and roohave been assessed laghtweight sheet steel claddingnd allowance
made for twoventilation opening ventilation openings (approximatelyn2each on the
west and east elevations of the halls).

One hall for each stage of the project.

Each halvould containtwo DC reactors

The walls and roof have been assessed as lightweight sheet steel cladding, and allov
made for twoventilation openings (approximatelyn each on the west and east
elevations of the halls).

One hall for each stage of the project.

Each hall would contatonverter modules and valveghich are understood to produce
low noise emissions relative to other plant at the site

Noise emission data is not available for the equipment located within these halls. For
purposes of this assessment, noise levels within these halls are assumed to be low a
contribute to the total predicted noise levels.

One room for each stage of the project.

Each roonwould containtwo air handling unitsgne each for the AC phase reactor halls
and the DC side halls)

The walls and roof have been assessed as lightweight sheet steel cladding.

One building for each stage of the project.
Each buildingvould containthree AC filter banks.

The walls and roof have been assessed as lightweight sheet steel clatdiegDriffield
Site Upgraded constructions have been factored in the assessment of the Hazelwooc
in recognition of sitespecific environmental noise constraints. The upgraded constructi
comprise a proprietary ceiling beneath a lightweight steel roof, and walls ésimgptiltup
concrete panels.

7.2.3 Operational noise requirements

The operational noise requirementaider Victorian legislatiothat apply to both the Diriffield and
Hazelwood converter station sites as follows

1 All reasonably practicable measures wonkkdbe implemented to reducthe risk of harm from

noise

1 The projectmustachieve noise levels below the threshold prescribed to be unreasanable

91 The projectmust not producaunreasonable noise according to the listed factors of thA&P

Thenoise limits for the assessmentiescribed unreasonableoiseare defined by the
EPRegulationsnd determinedseparately for each sii@ accordance with th&PANoiseProtocol.
The applicable noise limits for each site are presented subsequethctions’.2.4and7.2.5
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In both instances, the noise limits apply to:

1 the effective noise levétBLe) of industry, being the equivalent noise level (dB)ladjusted for
character and duration where required; and

9 the cumulative noise of alhdustrypremises which contribute to noise levels at a receiver.

(for proposed new development, tHePANoise Protocol specifies that the cumulative noise
contribution from existing and approved premises affecting receivers must be accounted for).

TheEPANoise Protocol states the following in relation to noise from emergency plant:

Where the noise source under consideration is equipment used solely in relation to
emergencies, the relevant noise limit applying to the testing or maintenance of such
equipment, as determined in clauses 1 to 15 or clauses 16 to 36 above, is incre@s#sl by 1
for a day period and by 5 dB for all other periods.

TheEPANoise Protocol notes the following in relation to emergency equipment and standby
generators:

X F adlryRo& 3ISYSNIG2NJ YSFya I 3ASYSNFid2N F2NJ
mains supply in emergencies, or for a maximum period of 4 hours per month for
maintenance purposes

The standby generatorare intended to providen alternative to mains power in emergencies
emergencies. e noise limitgor normal operatiorare thereforeincreased by 10B during the day
period and 5B for all other periods for testing of the standby generators for maintenance purposes.
However, routine testing of the standby generatarsuld be restricted tamnce every 3nonths

duringthe day ony on weekdays
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7.2.4 Diriffield converter station
Noise limits

TheDiriffield sitenoise limits determined in accordance with th®ANoise Protocol are listed in
Table30. Theselimits are higher than would normally apply in a rural area, due to the effect of the
Special Use Zone the project is located in.

Table30: Driffield converter station siteg noise limits determined in accordance with tHePANoise Protocol

Period Day Time Noise limit,dB Lef
Day Monday to Saturday 0700 to 1800 hrs 58
Evening Monday to Saturday 1800 to 2200 hrs 53

Sunday and Public Holidays 0700 to 2200 hrs
Night Monday to Sunday 2200 to 0700 hrs the next da 48

Predicted noise levels

The predictedeffectivenoise level§dBLex) of the converter statiorat the Driffield siteare presented
in Table31for:

9 typical operations: representative of normal operation for the day, evening and night paridd

1 maintenance testing: normal operation of the converter station with maintenance testing of the
two standby generators. Testing of the standby generators for maintenance purposes would be
restricted to the day period.

The effective noise levels assume no adjustments for duration (i.e. continuous operation) or
character. Character related adjustments are discussed subsequently.

The predicted noise levels are presented for the nearest receivers which are generally located from
the north, northeast and east of the converter station site.

Table31: Driffield converter station site predictednoise levels, dBes

Receiver Location Typical operations Maintenance testing
(basenoise limit (noise limit68 dB Lef
48dB Le at night) during the day)

B8943 Approximately 1,100 m north 22 30

B8944 Approximately 1,100 m north 21 29

B8931 Approximately 1,500 m northorthwest 20 28

B8870 Approximately 1,800 raast 18 26

B8874 Approximately 1,900 m east 18 26

B8964 Approximately 1,900 m northeast 18 25

B8965 Approximately 2,100 mortheast 16 25

1 Based on a 10 dBcreaseof the normal noise limit for brief periods of maintenance testing during the day

A noise contour map illustrating the distributiontbe predicted operational noise levels around the
converter station site is presented Figurel2.
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Discussion

The predicted noise levels for typical operations are well below the minimum limit of &3 dBich
applies to the night period. The predicted noise levels during maintenance testing of the standby
generators are also well below the applicable limit for the day period (when maintenance testing of
the standby generators would occur).

Compliance with the EPA Noise Protocol in itself is not an indication that the risk of harm has been
minimised. This is particularly relevant to the Driffield converter station site on account of the
applicable noise limits being relatively high.

However, he followingkeypointsof contextare noted:

9 The predicted noise levels are low for an infrastructure pra@ect would be below the
background noise level in many instandesr reference, the predicted noise levels are below the
lowest hourly background valué 25 dBLasgomeasured in the vicinity of the Driffield converter
station site (see results for site 4AppendixES.

9 The low predicted noise levels relative to the background mean that a penalty for tonality is
unlikely to be applicable. However, irrespective application of a penalty for tonality would be
inconsequential to the assessment outcome at all locations i.e. even with a penalty for tonality,
the adjusted predicted noise levels would remain below the noise limits

Given the low predicted noise level relative to the background noise levels and the blepiiniae

limits, additional attenuation measures, over and beyond the attenuation measures associated with
achieving the noise emission referenced in this assessment, are not expected to be warranted to
demonstrate that:

9 the proposed design meets tiigEDunder the EP Act; and
9 the noise would not be unreasonable under the EP Act.

However, irrespective of the predicted noise levels and compliance with the EPA Noise Protocol, the
GED and unreasonable noise provisions of the EP Act remain applicable. The equipment must be
selected, operated and maintained to minimise the risk of hasma result of operational noise.

Attention must be given to the control of noise characteristics with the potential to cause
unreasonable noise; particularly tonality and low frequency noise which are the two main
characteristics to consider for the tyjpéplant in question.
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7.2.5 Hazelwood converter station
Noise limits

Based on the current land zoning of tHazelwoodconverter station site (Farming Zone), and in lieu
of background noise data for noisensitive locations (receivers) immediately adjoining the® site
applicable base (minimum) noise limits determined in accordance witkB#oise Protocol are
listed inTable32

The available background noise data in the vicinity of the site indicates background noise levels
around 33 dBago0r higher(see results for site 1 section6.0andappendixE2 and suggests that
higher noise limits may actually be applicable. The base noise limits are therefore conservative.

Two sets of base noise limits are defingtdzi A t A G Q | yR WwWadl yRINRQ 61 as
apply at most receivelscated in the Farming Zon€he standard base noise limits apply at land

zoned for residential purposes (etlge Rural Living Zone to the south of the séajl to some distant

receivers in the Farming Zone.

Table32 Hazelwood converter station site base (minimum) noise limits, dB

Period Day Time Utility base limit Standard base limit
Day Monday to Saturday 0700 to 1800 hrs 45 45
Evening Monday to Saturday 1800 to 2200 hrs 39 37
Sunday and Public 0700 to 2200 hrs
Holidays
Night Monday to Sunday 2200 to 0700 hrsthe 34 32

next day

Predicted noise levels

The predicted total noise levels of the converter station attlazelwoodsite are presenteih
Table33and Table34 for:

9 typical operations: representative of normal operation for the day, evening and night paridd

I maintenance testing: normal operation of the converter station with maintenance testing of the
two standby generators. Testing of the standby generators for maintenance purposes would be
restricted to the day period.

The predictedeffectivenoise levels are presented for the nearest receieeasindthe converter
station site.The effective noise levels assume no adjustments for duration (i.e. continuous operation)
or character. The potential for character related adjustméstiscussed subsequently.

6 Permission to monitor at neighbouring properties was not available at the time of the background noise survey
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Table33: Predicted noise levelsiprmal operationg at receiverswith utility base limits, dBles

Receiver Location Day/Evening Night
(base limits 45/39 dRewr)  (base limit 34 dBex)

B9062  Approximateld00 m soutksouthwest 34 27
B9071  Approximately700 msoutheast 33 25
B9030  Approximately 900 m northeast 24 22
B8923  Approximately 900 m westouthwest 22 15

Table34: Predicted noise levels (no standby generators) at receiveith standard base limits, dBes

Receiver Location Day/Evening Night
(base limits45/37 dBLewr)  (base limit 32 dBex)

B9039  Approximately 1,900 m northortheast 17 16
B9121  Approximately 1,200 m south 26 18

The predicted noise levels during normal operations with maintenance testing of two standby
generators are presented ifable35. Testing of the standby generators for maintenance purposes
would be restricted to the day period.

Table35: Predicted noise levels during the day with standby generators| @i

Receiver Day
(base limit 55 dB.e™)

B8923 28
B9062 39
B9071 34
B9030 37
B9039 28
B9121 31

1 Based on a 10 dBcreaseof the noise limit for brief periods of maintenance testing during the day

A noise contour map illustrating the distribution of the predicted operational noise levels around the
converter station site is presentea Figurel3andFigurel4for the day/evening and night periods
respectively
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Discussion

The predicted noise levels are below the applicable base noise limits for all time periods,
accounting for both normal and maintenance operations (day only).

Compliance with the EPA Noise Protocol in itself is not an indication that the risk of harm has been
minimised. However hie followingkey pointsof contextare noted:

9 The predicted noise levels are low for an infrastructure praectare likely to bdower than
the background noise lewglFor reference, the predicted noise levels are below the lowest
hourly background value measurtat each periodn the vicinity of the Hazelwood converter
station site(see measurement data for site 1 in Apperte2¢ lowest measured hourly values
being 38 dBago, 36 dBLasoand 33 dBagofor the day, evening and night respectively)

1 Predicted noise levels that are low relative to the background mean that a penalty for tonality
is unlikely to be applicable. However, irrespectite, application of a penalty for tonality
would be inconsequential to the assessment outcome at all locations i.e. even with a penalty
for tonality, the adjusted predicted noise levels would remain below the noise limits

The Hazelwood converter station site is aneasbiere there is existing and proposed industry
including:

9 Hazelwood terminal station (existing), immediately to the north of the converter station site
1 Jeeralang A & B power station (existing), beyond to the narid
1 Wooreen Energy Storage System (proposed), beyond to the.north

Cumulative noisés thereforea potential consideration for receivers to teast, northeast and

north of theHazelwoodconverter station Howeverthe predicted noise levels are 10 dB lower
than the applicable base lindt these receiversThis indicates that the converter station would not
materially contribute to cumulative industry noise levels at or approaching the base noise limits.

Given the above findingsgditional attenuation measures, over and beyond the attenuation
measures associated with achieving the noise emission referenced in this assessment, are not
expected to be warranted to demonstrate that:

9 the proposed design meets ti@EDunder the EP Act; and
9 the noise would not be unreasonable under the EP Act.

However, irrespective of the predicted noise levels and compliance with the EPA Noise Protocol,
the GED and unreasonable noise provisions of the EP Act remain applicable. The equipment must
be selected, operated and maintained to minimise the risk of hesra result of operational noise.
Attention must be given to the control of noise characteristics with the potential to cause
unreasonable noise; particularly tonality and low frequency noise which are the two main
characteristics to consider for the tyjpé plant in question.
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7.2.6 Risk assessment

Based on the findings discussed above, an assessment of risk associated with operational noise
associated with the converter station is presented able36.

Table36: Converter station operationahoise levels; risk assessment

Item Rating Comments
Risk Minor The predicted noise levels dikely to be below the background noileels
consequence at receiversand well below the noise limit€ompliance with the noise limits

does not indicate the risk has been minimised. Further, obligations with
respect to the GED and unreasonable noise provisions of the EP Act ren
applicable, particularly with respect to the control of any audible
characeristics such as tonality and low frequency noise. However, the
decisive factors in the risk consequence selecti@nthe low predicted noise
levels relative to the background noise levels, followedeysignificant
margin of compliance that is predicted.

Likelihood Possible While the predicted noise levels are low, the assessment is based on the
selection of low noise emission plant generally andsitecific noise
attenuation measures for thelazelwood siteGiven thepredicted
compliance marginsigher noise levels than predicted would not necessa
alter the assessment outcomes. However, attention to noise emissions w
be required during subsequent design and equipment procurement to
achieve outcomes that are consistent with the assessrfiedingsand,
importantly, avoid audible characteristics such as tonality and low freque
which could represera residual risk of harm.

Overallrisk ~ Medium The applicable EPA Publication 1695.1 guidance for this rating is that the
can be acceptable if controls are in place, and attempts should be made
reduce the risk to low.

The risk rating determined ifable36 supports thatEPRs ar@arranted to provide assurance that
operational noise would be appropriately addressed during the design and commissioning of the
project. Specifically, that the risk of harm from operational noise would be minimised so far as
reasonably practicable, in accordance with the GED under the EP Act, accounting for both the level
and character of the noise.
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7.2.7 Environmendél performance requirements

7.2.8

The assessment operationalnoise risks presented Bection/.2.6indicatethe risk ratingis
medium. Tissupporsthat EPRs are warranted to minimibe operational noiseisk as far as
reasonably practicable. Four (4) EPRs are proposed for this purpose:

1

NVQL: Conduct additional background noise monitoring

The purpose of this EPR is to establish the requirement to obtain additional background noise
data which wilinform the designof the converter statioffNVC}) andthe operational noise
management plaiNV(®).

NV@4: Design the converter station toninimise the risk of harm from noise so far as
reasonably practicable

Thepurpose of this EPR is to establistrequirementto systematically evaluate and select

noise control options to minimise the risk of harm from operational noise so far as reasonably
practicable, in accordance with the GED under the EP Act. The selected risk controls must be
proportionate to the rislof harm.

NV@b: Prepare an operation noise management plan for the converter station site

The purpose of this EPR is to estaldisequirement todocument all measures to be
implemented and maintained tminimise the risk of harm from operational noise so far as
reasonably practical, in accordance with the GED under the EP Act. The plan must document
noise monitoring requirementand proceduredor investigating noise complaints and

potential compliance issues.

NV@b: Prepare an operational noise compliance assessment report

The purpose of this EPR is to estaldisbguirementto verify the measures implemented to
minimise the risk of harm from operational noise as far as reasonably practicable, including
noise compliance monitoring.

Each of the above EPRs are specified in detail in S&ciion

Residual impacts

Provided that theePRare adheredo, the risk rating of the residual impacts of operational noise
would be low. The inherent and residual risks for operational noise are summarisection?7.6.
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7.3  Cumulative impacts

Development and operation of multiple projects at the same time and in proximity to each other
can lead to cumulative environmental impacts. The EIS therefore includes an assessment of the
potential cumulative impacts associated with other proposed aneseeableprojectsnear the

study area.

Other projects were identified for inclusion in the EIS cumulative impact assessment where they:
1 are under construction;
91 have receiver approvals but the project has not yet commenced construction;

91 have officially commenced the approvals processanedn the process of developing
applications; or

91 have submitted approval application(s) but not yet been determined.

The projects being considered in the EIS are list@dlnte37 along with a brief summary of
relevant available information.

Table37: Projects beingonsideredn the EIS cumulative impact assessment

Project Description Location Status and timing Relevance for
noise and
vibration
assessment

Delburn Wind Wind farm with  Located in the Current status: Approved in Considered in the

Farm up to 33 Strzelecki Ranges March 2022. assessment due

turbines and south of the Construction to commence: [0 Proximity to
related Latrobe Valley. 20232025 (1824 months Driffield
infrastructure converter station

The routes for the construction)

including a ;
project and the Operation to commence:
battery €nergy  pejpym wind 2(;)25'

storage system  arm run in close

and_ a terminal alignment through

station. the Hancock
Victorian
Plantations P/L
(HVP) pine timber
plantation at
Delburn.

site.
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Project Description Location Status and timing Relevance for
noise and
vibration
assessment
Star of the Offshore wind  7-25 km off the Detailed Not considered in
South farm with up to  south coast of planning/environmental assessmentue
Offshore 200 turbines. Gippsland, and approvals phase underway. to large distance
Wind Farm approximately Construction proposed to of noise sources
70kmfromthe o mmence: around 2025
project shore . _
crossing. Operation to commence:

2030 onwards
The proposed

transmission line
to connect the
wind farm largely
follows the Bass
Link cable
alignment and
connects at
Hazelwood in the
Latrobe Valley.

Hazelwood  Rehabilitation  Latrobe Valley in  Current status: Detailed Considered in the

Mine of former Victoria, near the  planning/environmental assessment due
Rehabilitation Hazelwood town of Morwell.  approvals phase underway. to proximity to
Project Mine and Approval expected in 2024. Hazelwood

The project and

the Hazelwood ~ Assuming constructionto ~ CONVerter station

Power Station

Rehabilitation commence in 2025. site.

Project will have  oheration expected to

aninterfacé at  commence: 2029 onwards

Hazelwood.
Wooreen Utility scale Located adjacent Current status: Approved in Not considered in
Energy battery storage to Jeeralang gas February 2023 and assessmentue
Storage fired power construction is expected to to large distance
System station in commence in 2024. of noise sources

£A0U2ZNRAE Operation to commence: er

Valley. of 2026

The primary cumulative consideration that is relevant to the technical noise and vibration study is
the potential for cumulative operational noise. While there is potential for cumulative construction
noise to arise from the nearest projects, such as talb@n Wind Farm and the Hazelwood Power
Station rehabilitation, the risk of cumulative noise is low on account of the transient nature of
construction impacts (particularly for the construction activities along the project route) and the
separation of therojects.

In terms of cumulative operational noise, the relevant project interfaces to consider are:
9 the Driffield converter station site and the Delburn Wind Faand
1 the Hazelwood converter station site and the Wooreen Energy Storage System.

For noise assessment purposes, existing industry in the vicirifig bifazelwood converter station
site also requires consideration.

These interfaces are addressed belowgéttion7.3.1and SectiorY.3.2
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7.3.1 Driffield convertersite interface

The Diriffield converter station site being considered for the project is lodzgegeen the
southern and northern clusters of wind turbines associated with the Delburn Wind Farm

Theconverter station site is approximately 800 m north of tiearestproposedwind turbine
locationand between 5 and 6 km soufouthwest of theterminal stationassociated with the
Delburn Wind Farm

Under Victorian legislation, the cumulative operational noise of industry must achieve the noise
limits determined in accordance with tliEPANoise Protocol. However, tiePANoise Protocol

noise limits only apply to the ancillary infrastructure elements of wind farm projects. The noise
associated with the wind turbines of a wind farm are assessed under separate requirements that
apply solely to wind turbine noise.

In terms of cumulative industry noise, the nearest receivers to the Driffield converter station are
locatedapproximatelyl,100m to the north andthe predictedeffectivenoise level of the converter
station is 22 dBex (see predicted noise levels presented earlier in Sedtidri). Therelated
infrastructure associated with the Delburn Wind Fasifocated over 4,0000 north-northeast of

these receivers and would therefore not materially contribute to noise levels at these locations.
Similarly, at the receivers nearest to the related infrastructure associated with the Dé\hnch

Farm, the predicted noise levels of the Driffield converter station would be significantly lower and
would not materially contribute to total noise levels.

Based on the above, cumulative operational noise impacts are not expected to occur as a result of
the Driffield converter statiormnd the Delburn Wind Farm.

7.3.2 Hazelwood converter station site interface

Cumulative noise @relevantconsideration fothe Hazelwood converter station where there are

existing and proposed industsjtesin the surrounding aredxisting industry includes the terminal
atdrdAz2y AYYSRAFGSte (2 GKS y2NIK 22@eraiafgS 02y @S NI
gasfired power stationlocated approximately 1,100 north. The proposed Wooreen Energy Storage

System is northeast of the Jeeralang power station and approximately 1,200 m north of the

converter station site.

The receiver location most relevant to potential cumulative noise consideratittsaisd
approximately 900 m northeast of the Hazelwood converter station site and the predicted noise
level of the converter station B4 and22 dBLe for day and night operation respectivélee

predicted noise levels presented earlieldaction7.2.5. These results are more than dBbelow

the applicable industry noise limit at this location and demonstrate tiaiconverter station

would not materially contribute to cumulative industry noise levels at or approaching the base
noise limits Similarly, at more distant receiver locations that are nearer to the Jeeralang power
station and Wooreen Energy Storage System, the predicted noise levels of the converter station
are significantly lower and would not materially contribute to industrysadévels.

Based on the above, the convertationat Hazelwood is not expected to be a material
contributor tothe cumulative nois@f existingand proposed industry in the surrounding area.
However, the assessment for the Hazelwood converter station site is based on the inclusion of
dedicated noise controls in recognition of cumulative noise considerations. AccortlieddRRs

for operational noise (segection7.2.7) include arequirementfor a design verification report to be
producedduring the desigiof the converter station The report is to be based on updated
modelling for the final converter station design and equipment selectionsadddess cumulative
noise considerations in accordance with eANoise Protocol.
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Monitoring and review

Monitoring and review requirements are establistesipart othe EPR$&or construction and
operational noisealetailed inSections 7.1.8and 7.2.7. respectivelyand summarised ifection7.5.

Environmental performance requirements

The recommende&PR$or the control of noise and vibration associated witmstruction and
operation ofthe project are summarised ifiable38. The EPRs establish requirements at each
stage of the projecirom design through to ongoing operation

The objective of the EPRgasminimise the risk of harrfrom noise and vibration associated with
construction and operation of the projecto far as reasonably practicabiiteaccordance with the

GED under the EP Adnder the EP Act, the risks to be minimised include adverse effects on both
human health and amenity. All references to harm in the EPRs relate to harm as defined by the EP
Act, and therefore relate to adverse effects on both human health and amenity.

The EPRs are primarily directed at addressing aoidevibrationlevels at sensitive locations where
people may reside, such as residential dwellings. The assessment also considered noise risks to
natural areas (see assessmenCafpeliptrap Coastal Park amdaratah Bay, Shallow Inlet Coastal
Reserven Sectior.1.4). The value of the soundscape withie Cape Liptrap Coastal Péslnot
expected to be diminished by the construction works. However, the value sbilnedscapeit the
section ofthe Waratah Bay, Shallow Inlet Coastal Reseim@mediately adjacenio the works

would be impactedor the duration of the wdks. The primary means of addressing noise for the
adjoining natural area is to minimise the duration of the works, and minimise the overall noise
emissions (sound power level) of the shore crossing plant asifeasonably practicable. These
measures are required to address noise levels at sensitive locations where people reside, and will
inherently address noise levels at the adjoining natural area to the greatest extent that is
reasonably practicable. A dedicdt&PR for natural areas is therefore natriantedand is not
included in the EPRs listedTiable38.

TheEPRgresented in this sectioare to be read in conjunction with the broader environmental
management framework for the project which is addresseddlume 5, Chapter Environmental
Management Framewortf the EIS/EE® particular, the following key items are noted:

1 The EMF establishes a requirement foiiradependentenvironmentalauditor (IEA) to verify
the constructiorenvironmentalmanagement plaand any sub plans to these documents
(such as th€ NVMP. The IEA would also report on the implementation of the plahs.
requirements for verification and reporting by the IEA are reiterated in the relevant noise and
vibration EPRs presentedTiable38.

1 The EMF establishes a requirement fdarad decommissioning managemehtough a
dedicated EPR. The plan is required to docurhemt decommissioning activities would be
undertaken and potential impacts managddhe objective of th@lanis to minimise impacts
during removal of infrastructure. The decommissioning management plan prefmaeetiiress
the EPRvould need to addressnvironmental noise and vibration impaesd would be
approved by the Minister for Planningn additional and separate EPR for noise and vibration
associatdwith decommissioning activities has therefore not been documented in the EPRs
presented subsequently in this section.

91 Project works are defined as any physical activities undertaken for site establishment,
construction, operation or decommissioning of the project.

9 The project stage of construction includes design, anycpnstruction activities that inform
construction or to establish baseline conditions, temporary works, work site establishment,
reinstatement, rehabilitation of construction areas, and any comonmasg activities.
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Table38: Noise and vibratiorEPRs

EPRID  Environmental performance requirement Project
stage
NVO1 Conduct additional background noise monitoring Construction

Prior to commencement of project works, conduct additional background noise monitorirng$biorereceivers in the vicinity of the following
project components:

1 Shore crossing.

1 Construction locations where unavoidable works outside of normal working hours could occur for a period of five or more days.
1 Converter station.

1 Communications building and transition station (if required).

The background noise monitoring data must:

1 Inform the assessment of construction noise (EPR NV02 and NV03) and operation&PRis&/Q4NV05and NVOB.

1 Be conducted at a selection of locations which are representative of the receivers that could be impacted by constthetiomjefct components
listed above.

1 Be conducted at representative locations for the shore crossing in the townships of Sandy Point and Waratah Bay.
The background noise monitoring and results analysis must be conducted in accordance with procedural guidance detailed in:

1 EPA Victoria Publication 182®Jdise limit and assessment protocol for the control of noise from commercial, industrial and trade premises ar
entertainment venue&he EPA Noise Protocol)

1 EPA Victoria Publication 183<€ivil construction, building and demolition guide
1 EPA Victoria Publication 19%@chnical guide: Measuring and analysing industry noise and music noise
9 Australian Standard 1055:2028oustics Description and measurement of environmental naeisere relevant.

Data must be collected and analysed in formats which are suitable for the distinct assessment requirements of the ER2obolise&® EPA Publicatio
1834.1.

The results must be documented in a background noise report and made available to EPA Victoria on request.
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EPRID  Environmental performance requirement Project
stage
NV02 Develop and implement a construction noise and vibration management plan Construction

Prior to commencement of project works, develop a construction noise and vibration management plan in consultation witiidERAoy
onshore construction including the shore crossing.

The construction noise and vibration management plan must describe the measures to be implementedhdusimghoreproject worksin
Victoria to minimise the risk of harm from construction noise and vibration, so far as reasonably practicable, in acauittigheegeneral
environmental duty under th&nvironmental Protection Act 20{Vic) (EP Act).

The plan must document:

1 A description of all noise generating construction activities and their locations. This must include a schedule of etyppmant numbers for eac
activity and location.

1 A description of the proposed construction program including timing and duration of construction activities. This must mafdeation that the
works will adhere to normal working hours specified in EPA Victoria Publication 83@&#icbnstruction, building and demolition gyidther than
unavoidable works, lowoise works, or managethpact works, that must occur outside normal working hours.

1 The results of additional backgroundisemonitoringconducted under EPR NVO1.

1 Details of the location, duration and type of unavoidable worksch may need to occur outside of normal working hours and the protocols that
apply for the management of unavoidable works outside nhormal working hdhese protocols mugtclude a process for the justification and
approval ofanyunavoidable works, managechpact workspr low noise impactvorksthat may be planned to occur outside the normal working
hours

1 The locations of the most sensitive working areas along the project alignment, including the extent of areas around imaxmkiivheranoise
and vibration sensitive areas (receivers) need to be identified, where risk controls for noise and vibration are mosttirbpsged on the predicted
constructionnoiselevels

1 Asystematic evaluation of noise control options to minimise the risk of harm from operation noise so far as reasonataplpractic

1 Aframework for the selection and implementation of risk controls that are proportionate to the risk of harm from noise gdfoynfactors including
the noise level, noise character, work timiagdwork duration. The existing noise environment and the number of affected receivers may also
relevant factors at some sites.

1 Details of all reasonable and practicable measures that are proposed to minimise the risk of harm as a result of nbrséi@méssociated with
both onsite and offsite sources of construction activities (including heavy vehicle movements on kads), imcluding:

- Requiremensfor the selectiorof major plant items with low noise emissions, characterised by sound power levels that are equivalent to,
lower than, the values/ranges indicated in AS 2&3fide to Noise and Vibration Control on Construction, Demolition and Maintenance Site
(Reconfirmed 2016unless it can be demonstrated that adhering to these values would not be reasonably practicable.
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EPRID  Environmental performance requirement Project
stage

- Measures for the control of potentially annoying characteristics such as tomalfiylsiveandlow-frequencynoise(accounting fofrequency
spectrum as a prescribed characteristic where applicable)

- Arequirement for each HDD rig associated with the shore crossing (including ancillary plant) to achieve a total souedgboivéet 0dB Lwa or
lower, unless it can be demonstrated that adhering to this value would not be reasonably practicablddincrease the duration of exposur

- Scheduling protocols for minimising the potential disruption caused by high noise levels as a result of transient coresttiviies which occu
near to receivers for brief periods.

- Details of any locations where temporary screens or enclosures are identified as a reasonably practicable control nieasadebjnupdated
construction noise modelling.

1 Details of any lownoise or manage@mpact works which may need to occur outside of normal working hours and the protocols that will apply -
management of these works outside of normal working hours.

1 Requirements for monitoring noise and vibration of construction works, including unavoidable works.

1 The protocol for preparing detailed noise and vibration impact assessments (EPR NV03) including when they ar¢hetprineat, timing and
process for review. The protocol must address all project works and specifically:

- The shore crossing.
- Locations where there is prolonged unavoidable wonkanagedmpact worksor low noise impactvorksoutside of normal working hours
- The converter station.

1 Vibration controls and monitoring requirements, including details of the locations and circumstances in which vibratioroni@ng would be
conducted for heritage structures including the cistern structure identified in Moores Road, Buffalo.

1 Communication protocols for notifyingndholdersn advance of the works occurring.

1 Noise omplaint handling and response protocols, in accordance witlbtbaderprocess for managing and responding to complaints received d
construction(prepared undeEPR S03)

9 Protocols for continual improvement of the construction noise and vibration mitigation meastwemed by data sources includifaut not limited
to, audit findingsthe community and stakeholder engageméragmework(prepared under EPR $0&mplaint reviewsnoise modelling (e.g. as pa
of preparing detailed noise and vibration impact assessments under EPR &f\08)pnitoring.

The construction noise and vibration management plan must address the requirearahtpuidancef:
1 The general environmental duty under the EP Act.
M EPA Victoria Publication 1834.1.
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EPRID  Environmental performance requirement Project
stage

f 'dAGNI EAFY {GFYRFENR !'{ Hnoc®
1 EPA Victoria Publication 198®ise guideline assessing low frequency noise

Both the construction noise andbration management plan and the IEA review report of the plan must be made available to EPA Victoria ¢
request.

The construction noise and vibration management pharst be a sub plan to the CEMP and implemented during construction.
NVO03 Develop a detailed noise and vibration impact assessment for construction activities at specific sites Construction

Prior to commencement of noise generating work that could impashoresensitive receivers, a detailed noise and vibratiopact assessment
must be completed for construction in accordance with the protocol contained in the construction noise and vibration mamggamé&EPR
NV02)

Each assessment must:
1 Identifyall relevantsensitivelocations feceivers.
1 Determinethe sound power level for all noise generating plant and equipment planned to be used for the activities being assessed.

1 Include information to demonstrate the selection, or the processes for selection, of low noise equipment, including dasinfesilay potentially
annoying characteristics of the noise such as tones, impulses or prominent low frequencies.

1 Model predicted noise levels for the activities and plant being assessed.

1 Assess noise and vibration impacts on sengiéigeivers This must include an objective assessment of the risk of low frequency noise, informe:
indicativeestimations of low frequency noise levels.

1 Include a systematic evaluation of noise control options to minimise the risk of harm from construction noise and vibfatias seasonably
practicable For unavoidable works outside of normal working hothre,noise control options evaluated should account for any feedback from
consultations with the nearest affected receivers

91 Include details of all noisend vibrationcontrolsand management measures to be implemented to minimise the risk of harm from construction
and vibration so far as reasonably practicable.

1 Describe construction noise and vibration monitoniaquirements including verification noise testing (if warranted) to assess the effectiveness
noise controls before commencing continuous unavoidable worlsdraf normal workinghours.

1 Include protocols for providing respite in circumstances where residents are affected by prolonged exposure to elevatacbisoisea result of
unavoidable works out of hours.

1  Comply with the controls and protocols documented in the construction noise and vibration management plan.

The detailed noise and vibration impact assessments must address the requiresmérgsidancef:
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EPRID  Environmental performance requirement Project
stage

The general environmental duty under tBavironmental Protection Act 20Q\ic).

1

1 EPA Victoria Publication 183<1vil construction, building and demolition guide

! dzaGNY £ ALY {£2010GUIke tdRise! afd VibrationoControl on Construction, Demolition and Maintenance Sites (Reconfirmed 20:
1 EPA Victoria Publication 198®ise guideling assessing low frequency noise

Eachdetailed noise and vibration impact assessmenist be reviewed by thendependent environmentahuditor (IEA) prior to commencement
of the noise generating work under assessment. déiled noise and vibration impact assessments and the IEA review reportbenside
available to EPA Victoria on request.

All of the recommendedhoise and vibratiomisk controls (including mitigation, management, monitoring and respite measures) established étatied
noise and vibration impact assessmemiist beimplemented during constructio

NV04 Design the converter station to minimise the risk of harm from noise so fareasonablypracticable Construction

In accordance with the general environmental duty underEmironmental Protection Act 201Vic) (EP Act), the design process for the conve
station must include a systematic evaluation of noise control options to minimise the risk of harm from operation noisess@ésonably
practicable. The evaluation must:

9 Consider site layout, equipment selection, and built form to control noise.

1 Address both the level and character of the noise, accounting for the assessable characteristics defined in the EPfodtbiaadPpoescribed
characteristics under the EP Act.

9 Address normal operation and routine equipment testing.

Prior to installingthe converter statiorplant and any enclosing structurgsrepare a design noise assessment report for the final converter sta
design. The report must:

1 Document the systematic evaluation of noise control options.

1 Describe the measures to be implemented to control environmental noise levels, demonstrating that all reasonable anblgractazures will be
implemented to minimise the risk of harm as a result of noise, as required by the general environmentabigutiha EP Act.

1 Confirm the applicable noise limitsormal operation and routine equipment testindggtermined in accordance witBPA Victoria Publication 1826.
Noise limit and assessment protocol for the control of noise from commercial, industrial and trade premises and entevizitiegBPA Noise
Protocol) accounting for the background monitoring data obtained for EPR NVO1 and cumulative noise considerations.

1 Provide details of the noise frequency characteristics of key items of plant such as the transformers and valve coadsessmdnt of whether
character adjustments are warranted.

1 Present predicted noise levels at noise sensitive locations (recer@rspperation of the converter station.
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EPRID  Environmental performance requirement Project
stage

1 Demonstrate that operational noise levels for the final design and equipment selections are predicted to comply witmiteetérmined in
accordance with the EPA Noise Protocol.

1 Present an assessment of the potential for prescribed characteristics under the EP Act.

The design noise assessment report must be reviewed bpdiependent environmental auditor (IEAoth the design noise assessment report and tr
IEAR review report must be made available to EPA Victoria on request.

NVO05 Prepare & operation noise management plan for the converter station and transition station sites Operation

As part of theDperation EnvironmentadManagementlan (OEMR)develop a operationnoise management plan for the converter station and
transition station (if required) sites in consultation with EPA Victoria. The operation noise management plaocousént

1 The noise mitigation and management measures developed in design (EPR NV04) that apply to the operation and maintenanogeastehe
station.

1 The confirmed applicable noise limits determined in accordance with the EPA Noise Protocol, including for routine patinthaf is used solely
for emergencies (i.e. standby generators for the converter station and the transition station), detdranider EPR NVO04.

1 Procedures for, and timing of, noise monitoring to be carried out to assess compliance with the applicable noise lintfits edrarerter station and
transition station commences operation.

1 Details and timing of a noise compliance reporting to be submitted to EPA Victoria.

1 Details of any maintenance and monitoring measures that are required to maintain ongoing compliance titkitbemental Protection Act 2017
(Vic) including the general environmental duty.

Procedures for routine testing of plant that is used solely for emergencies (e.g. regularity, days, and times of testing).
1 Procedures to investigate noise complaints or suspected noispliance issues.

9 Protocols for continual improvement of the operation noise management plan, informed by data sources including but ddblienitéit findings,
complaint reviews and monitoring.

Theoperation noise management plan must be made available to EPA Victoria on request.
The operation noise management plan must be a sub plan to the OEMP and implemented during operation.
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EPRID  Environmental performance requirement Project
stage
NV06 Prepare an operational noiseompliance assessment report Operation

Prepare an operation noissompliance assessment report based on:

1 Aninspection of the converter station and transition station to confirm that the noise mitigation and management measurasrded in the
operational noise management plan (EPR NVO05) have been fully implemented.

1 The results of noise monitoring conducted in accordance witlofiegationnoise management plan (EPR NVO05), to assess compliance with the
applicable noise limits.

¢KS NBLRNI YdaAald 68 adoYAGGSR (2 9t! +AO0G2NAI 6AGKANM. AAE Y2y (K:
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7.6  Summary of risks

The inherent and residual risks for construction and operational noise are summarisuled9.

Rp 003 20191171 Marinus Li¥ictorian section noise and vibration assessment 1080f 212


http://www.marshallday.com

Table39: Risk assessment summary

MARSHALL DAY a

Acoustics

Affected value Potential risk of harm Project phase Initial risk assessment Environmental Residual risk assessment
o ) performance o .
Consequence Likelihood Risk requirements Consequence Likelihood Risk

Ambient noise Airborne noise generated by Construction ~ Minor Possible Medium NVO1 Minor Unlikely Low
environment construction activities associated NVO2

with the projectroute and

converter station during normal NVO3

working hourdmpacting noise

sensitive areas.
Ambient noise Airborne noise generated by Construction ~ Moderate Possible Medium NVO1 Minor Possible Medium
environment construction of the shore crossing NVO2

involving24-hour workover an

extended period, affecting noise NVO3

sensitive areafincluding

disturbance of slee@nd natural

areas valued for theBoundscapes.
Ambient noise Airborne noise generated by Construction ~ Minor Possible Medium NVO1 Minor Unlikely Low
environment construction of local feature NVO2

crossinggother than Morwell River

¢ see belowypuring normal NVO3

working hours impacting noise

sensitive areas.
Ambient noise Airborne noise generated by Construction ~ Minor Possible Medium NVO1 Minor Unlikely Low
environment construction of theMorwell River NVO2

crossing involving 24our work

over a period of up to @eeks, NVO3

affecting noise sensitive areas

(including disturbance of sleep)
Ambient noise Airborne noise generated by heav Construction ~ Minor Unlikely Low NV02 Minor Unlikely Low
environment construction vehicles using the

public road network during normal

working hours affecting noise

sensitive areas
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Affected value Potential risk of harm Project phase Initial risk assessment Environmental Residual risk assessment
o ) performance o .
Consequence Likelihood Risk requirements Consequence Likelihood Risk
Ambient vibration  Ground bornevibration generated Construction ~ Minor Unlikely Low NV02 Minor Unlikely Low
environment by construction activities resulting NVO3

in perceptible vibration in sensitive
(habited) areas or building damag:

Ambient noise Airborne noise generated by Operation Minor Possible Medium NVO1 Minor Unlikely Low
environment operation of the converter station NVO04
affecting noise sensitive areas
NV05
NV06
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8.0 CONCLUSION

A technical noise and vibration assessment of the Victorian terrestrial component of the |agect
been completed fosubmission with the environmental impact statement for the project.

A riskbased assessment was used to evaluate noise and vibration impacts associated with
construction and operation of the project. Risks are assessaddmunting for both their

consequence and likelihood. The objective of the risk assessment was to determine the appropriate
risk controls.

Construction of the project would broadly involve transitory noise and vibration generating activities
which occur along, and in the vicinity of, the project-€ii truck movements on public roads are
also a relevant environmental noise.

The primary source of operational noise associated with the project is the proposed converter station
which would comprise indoor and outdoor plant including transformers and cooling systems.

Constructiomoise and vibration

In relation to the noise of construction activities conducted during normal working hours, the
assessment demonstrates the risk is low

The main noise consideration for construction is the work that needs to be conducted outside of
normal working hours. In particular, the need for continuous HDD works outside of normal working
hours at the shore crossing and the Morwell River Crossingsiore the stability of the boreholes.

HDD works are expected to occur continuously for a period of up moaths at the shore crossing
(total period for the construction of the shore crossing for both circuitb@fproject), and up to

two weeks at the Morwell Rivarrossing site. The assessment demonstrates the potential for
medium risk of harm (i.e. annoyance and the potential for disturbance of sleep) associated with the
HDD works at these sites.

EPRs have been recommended to minimise the riekwh fromconstruction noise and vibration as
far as reasonablgracticable The EPRs comprise:

9 NVO1: Conduct additional background noise monitoring

Arequirement to obtain additional background noise data which will then inform the
development ofcontrols undeMNV02 and NVOS.

1 NVO02: Develop and implement a construction noise and vibration management plan (CNVMP)

Arequirementfor a comprehensive plan which describes all measures that would be used to
minimise construction noise and vibration risks as far as reasonably practicablephased
updated informatiorfor the planned construction works and equipment selections.

1 NVO03 Develop a detailed noise and vibration impact assessm@iiVIAXor construction
activities at specific sites

Arequirement for more detailed assessment and noise control plarfoilgngterm work sites
(e.g. the converter statiorgndsites involving extended periods of uédableworks outside
normal working hours (e.g. the shore crossing).

In accordance with the EPRs and the propodd#fiar the project, the CNVMP and\WIAs would
need to be verified by aimdependent environmental auditor (IEAhe IEA would also report on the
implementation of the measures documented in the CNVMP and DNVIAs.

Provided that the EPRs are adhered to, and the CNVMP is fully implemented, the residual risk of
noise impacts for all aspects of construction is low.
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In relation to construction vibration, the assessment considers potential effects in terms of both the
potential for cosmetic building damage and disturbance of human comfort. Based on the separating
distances to construction activities, cosmetic damagheutitdings is unlikely at most locatians

However, equipment such as vibratory rollers would need to be selected and used with caution to
address the risk of cosmetic damage for any receivers within, 2hidihe risk of damage tan
archaeological structe identified near one of the access track#ration may be perceptible at a
receiver located less than 100 m from vibration intensive construction activities. However, the brief
periods in which vibration may be perceived are expetibdak acceptable, accounting for relevant
international guidance concerning transient sources of vibration.

Operational noise

The assessment addresses the requirements oEtngronment Protection Act 201the

Environment Protection Regulations 202tdEPA Publicatioa4 Noise limit and assessment

protocol for the control of noise from commercial, industrial and trade premises and entertainment
venuegEPANoise Protocol).

The proposed design and equipment selections for the converter stationgporaterisk controls
including acoustically rated buildings and selection of low noise emission plant (likely to involve the
selection of plant with dedicated acoustic enclosures and fan speed restrictions).

The predicted operational noise levels for both the Driffield and Hazelwood site are below the
applicable noise limits determined in accordance with EfANoise Protocol. However, the
assessment is based on the selection of low noise emission plant for the converter station,-and site
specific noise mitigation for the Hazelwood site. In recognition oirtfieence thatequipment

selections and design of the converter statits on noise levelthe risk of operational noise

impacts has been assessed as medium. AccordiEgR$ minimisethe risk have been

recommended andomprise

1 NVO1: Conduct additional background noise monitoring

A requirement to obtain additional background noise data which will inform the desitpe
converter stationNV@®), the operational noise management plan (NBY,Gand the operational
noise compliance assessment report (NV06)

1 NVO% Design the converter station to minimise the risk of harm from noise so far as
reasonably practicable

A requirement tesystematically evaluate and select noise control options to minimise the risk of
harm from operational noise so far as reasonably practicable, in accordance with the GED under
the EP Act. The selected risk controls must be proportionate to thefrigkm.

1 NVG@®: Prepare an operational noise management plgdNMP)for the converter station site
and transition station sites

A requirement to document all measures to be implemented and maintained to control
operational noise risks, including noise monitoring requirements and procedures for investigating
noise complaints and potential compliance issues.

1 NVG@: Preparean operationalnoise compliance assessment report

A requirement to verify the measures implementechtinimise the risk of harm from

operational noise so far as reasonably practical, in accordance with the GED under the EP Act.
The plan must documemipise monitoringequirements and procedurdsr investigating noise
complaints and potential compliance issues
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Provided that theecommendedEPRare adhered to, the risk associated with the residual impacts

of operational noise is low.

The above findings support that noise and vibration risks associated with construction and operation
of the project can be controlled to acceptable levels by implementing suitable mitigation and
management measurdbat addresshe EPRs
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APPENDIB DESCRIPTION OF SOUND

Sound is an important feature of the environment in which we live; it provides information about our
surroundings and influences our overall perception of amenity and environmental quality.

While sound is a familiar concept, its description can be compllglossary of terms and abbreviations is
providedat the front of this reportThis appendix provides general information about the definition of sound
and the ways that different sound characteristics are described.

Bl Definition of sound

Sound is a term used to describe very small and rapid changes in the pressure of the atmosphere.
Importantly, for pressure fluctuations to be considered sound, the rise and fall in pressure needs to be
repeated at rates ranging from tens to thousands of times per second.

These small and repetitive fluctuations in pressure can be caused by many things such as a vibrating surface
in contact with the air (e.g. the cone of a speaker) or turbulent air movement pattEinescommon feature

is a surface or region of disturbance that displaces the adjacent air, causing a very small and localised
compression of the air, followed by a small expansion of the air.

These repeated compressions and expansions then spread into the surrounding air as waves of pressure
changesUpon reaching the ear of an observer, these waves of changing pressure cause structures within the
ear to vibrate; these vibrations then generate signals which can be perceived as sounds.

The waves of pressure changes usually occur as complex patterns, comprising varied rates and magnitudes of
pressure change$he pattern of these changes will determine how a sound spreads through the air and how
the sound is ultimately perceived when it reaches the ear of an observer.

B2  Physical description of sound

There are many situations where it can be useful to objectively describe sound, such as the writing or
recording of music, hearing testing, measuring the sound environment in ajoa®aluating new man
made sources of sound.

Sound is usually composed of complex and varied patterns of pressure changes. As a result, several attributes
are used to describe sound. Two of the most fundamental sound attributes are:

1 sound pressurgand
1 sound frequency

Each of these attributes is explained in the following sections, followed by a discussion about how each of
these attributes varies.

B2.1 Sound pressure

The compression and expansion of the air that is associated with the passage of a sound wave results in
changes in atmospheric pressure. The pressure changes associated with sound represent very small and
repetitive variations that occur amidst much greapgessures associated with the atmosphere.

The magnitude of these pressure changes influences how quiet or loud a sound will be; the smaller the
pressure change, the quieter the sound, and vice versa. The perception of loudness is complex though, and
different sounds can seem quieter or louder feasons other than differences in pressure changes.

To provide some context,abled0lists example values of pressure associated with the atmosphere and
different soundsThe key point from these example values is that even an extremely loud sound equates to a
change in pressure that is thousands of times smaller than the typical pressure of the atmosphere.
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Table40: Atmospheric pressure versus sound pressgrexample values of pressure

Example Pascals (Pa) Bars Pounds per Square
Inch (PSI)

Atmospheric pressure 100,000 1 14.5

Pressure change due to weather front 10,000 0.1 15

Pressure change associated with sound at th 20 0.0002 0.003

threshold of pain

Pressure change associated with sound at th 0.00002 0.0000000002 0.000000003
threshold of hearing

The pressure values Trable40also show that the range of pressure changes associated with quiet and loud
sounds span over a very large range, albeit still very small changes compared to atmospheric pi@ssure.
make the description of pressure changes more practical, sound pressure is expressed in decibels or dB.

To illustrate the pressure variation associated with sodigiirel5 shows the repetitive rise and fall in
pressure of a very simple and steady sourtds figure illustrates the peaks and troughs of pressure changes
relative to the underlying pressure of the atmosphere in the absence of sditnednagnitude of the change

in pressure caused by the sound is then described as the sound pressurBileesthe magnitude of the
change is constantly varying, the sound pressure may be defined in terms of:

1 peak sound pressure levels: the maximum change in pressure relative to atmospheric pressure i.e. the
amplitude as defined by the maximum depth or height of the peaks and troughs respectively; or

1 root Mean Square (RMS) sound pressure levels: the average of the amplitude of pressure changes,
accounting for positive changes above atmospheric pressure, and negative pressure changes below
atmospheric pressure.

»

sound pressure
peak

_ RMssound
pressure

atmospheric
pressure

pressure

sound pressure
trough

time

Figurel5: Pressure changes relative to atmospheric pressure associated with sound
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B2.2 Frequency

Frequency is a term used to describe the number of times a sound causes the pressure to rise and fall in a
given periodTherate of change in pressure is an important feature that determines whether it can be
perceived as a sound by the human ear.

Repetitive changes in pressure can occur as a result of a range of factors with widely varying rates of
fluctuation.However, only a portion of these fluctuations can be perceived as sbunthny cases, the rate

of fluctuation will either be too slow or too fast for the human ear to detect the pressure change as a sound.
For example, local fluctuations in atmospheric pressure can be created by someone waving their hands back
and forth through the air; the reason this cannot be perceived as a soundrist¢hef fluctuation is too

slow.

At the rates of fluctuation that can be detected as sound, the rate will influence the character of the sound
that is perceivedi-or example, slow rates of pressure change correspond to rumbling sounds, while fast rates
correspond to whistling sounds.

The rate of fluctuation is numerically described in terms of the number of pressure fluctuations that occur in
a single secon&pecifically, it is the number of cycles per second of the pressure rising above, falling below,
and then returning to atmospheric pressufigne number of these cycles per second is expressed in Hertz
(Hz). This concept of cycles per second is illustrate@yimel 6 which illustrates a 1 Hz pressure fluctuation.
The figure provides a simple illustration of a single cycle of pressure rise and fall occurring in a period of a
single second.

»

peakrise above
atmospheric
pressure

RMSsound __
pressure

atmospheric
pressure

pressure

drop in pressure

before returning

to atmoshperic
pressure

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

time (seconds)

Figurel6: lllustration of a pressure fluctuation with &#equency of 1Hz

The rate that sound pressure rises and falls will vary depending on the source of the sound. For example, the
surface of a tuning fork vibrates at a specific rate, in turn causing the pressure of the adjacent air to fluctuate
at the same rateRecalling the idea of pressure fluctuations from someone waving their hands, the pressure
would fluctuate at the same rate as the hands move back and forth; a few times a second translating to a
very low frequency below our hearing range (termed an infnastrequeng). Examples of low and high

frequency sound are easily recognisable, such as the low frequency sound of thunder, and the high
frequency sound of crashing cymbdis.demonstrate the differences in the patterns of different frequencies

of sound,Figurel7illustrates the relative rates of pressure change for low, mid and high frequency sounds.
Note that in each case the amplitude of the pressure changes remains the same; the only change is the
number of fluctuations in pressure that occur over time.
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Figurel7: Examples of the rate of change in pressure fluctuations for low, mid and high frequencies
B2.3 Sound pressure and frequency variations

The preceding sections describe important aspects of the nature of sound, the changes in pressure and the
changes in theate of pressure fluctuations.

The simplest type of sound comprises a single constant sound pressure level and a single constant frequency.
However, most sounds are made up of many frequencies, and may include low, mid and high frequencies.
Sounds that are made up of a relatively even mix of frequencies across a broad range of frequencies are
NEFSNNBR (2 | aComnh akanpldsmMibad BandsbuyidR Ratude flowing water, the

rustling of leaves, ventilation fans and traffic noise.

Further, sound quite often changes from moment to moment, in terms of both pressure levels and
frequencies. The time varying characteristics of sound are important to how we perceive Bouagample,

rapid changes in sound level produced by voices provide the component of sound that we interpret as
intelligible speech. Variations in sound pressure levels and frequencies are also features which can draw our
attention to a new source of sodnn the environment.

To demonstrate thigrigurel8illustrates an example timrace of total sound pressure levels which varies
with time. This variation presents challenges when attempting to describe sound pressureAs\elesult,
multiple metrics are generally needed to describe sound pressure, such as the average, minimum or
maximum noise level®ther ways of describing sound include statistics for describing how often a defined
sound pressure level éxceeded; for example, typical upper sound levels are often described agnrich
refers to the sound pressure exceeded folA®f the time, or typical lower levels or lulls which are often
described as andwhich refers to the sound exceeded for @0of the time.

Rp 003 20191171 Marinus Li¥ictorian section noise and vibration assessment 1180f 212


http://www.marshallday.com

MARSHALL DAY a

Acoustics
65
‘ ‘ ‘ ‘ : Lmax
e e
T e
2 i i
o ' '
g e e R LR LTS | ¥ & TR o | T e | i
¢ : :
o i i i i
v | | il 1
a ' | ' | ' , L
Sas T 1 SR S R " T (M T
s | : 1 :
T I i . h
§ ”. P”r T W W Average
a i | ' A
40 oy Ny T T oo e L
35 UM ol R A | A S
| A A! I H vk : : : !
LT L | | | | Lao
e e e S B
I-min
25 t t t u t
0:00:00 0:05:00 0:10:00 0:15:00 0:20:00 0:25:00 0:30:00
Time (hh:mm:ss)

Figurel8: Example of noise metrics that may be used to measure a tirag/ing sound level

This example illustrates variations in terms of just total sound pressure levels, but the variations can also
relate to the frequency of the sound, and frequently the number of sources affecting the sound.

These types of variations are an inherent feature of most sound fields and are an important point of context
in any attempt to describe sound.
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B3  Hearing and perception of sound

9 This section provides a discussionta use of the decibel to practically describe sound levels in a way
that corresponds to th@ressure levels the human ear can detect as souzuald

1 the relationship between sound frequency and human hearing.

The section concludes with a discussion of some of the complicatingauastic factors that influence our
perception of sound.

B3.1 Sound pressure and theéecibel

Previous sections discussed the wide range of small pressure fluctuations that the ear can detect as sound.
Owing to the wide range of these fluctuations, the way we hear sound is more practically described using the
decibel (dB)The decibel system serves two key purposes:

1 Compressing the numerical range of the quietest and loudest sounds commonly experienced.

As an indication of this benefit, the pressure of the loudest sound that might be encountered is around a
million timesgreater than the quietest sound that can be detected. In contrast, the decibel system
reduces this to a range of approximatekt20dB.

1 Consistently representing sound pressure level changes in a way that correlate more closely with how
we perceive sound pressure level changes.

For example, a 1B change from 280 dBwill generally besubjectively like a 18B change from 4860
dB.However, expressed in units of pressure as Pascals, t66dB change is ten times greater than

the 2030 dB change. For this reason, sound pressure changes cannot be meaningfully communicated in
terms of units of pressure such as Pascals.

Sound pressure levels in most environments are highly variable, so it can be misleading to describe what
different ranges of sound pressure levels correspondtmwever, as a broad indicatiohable41 provides
some example ranges of sound pressure levels, expressed in both dB and units of pressure.

Table41l: Example sound pressure levels that might be experienced in different environments

Environment Example Sound Pressure Level
Outside in an urban area with traffic noise 50-70 dB 0.0060.06 Pa
Outside in a rural area with distant sounds or moderate wind ~ 30-50 dB 0.00060.006 Pa
rustling leaves

Outside in a quiet rural environment in calm conditions 20-30 dB 0.00020.0006 Pa
Inside a quiet bedroom at night <20 dB 0.0002 Pa

The impression of how much louder or quieter a soundiisbe influenced by the magnitude of the change

in sound pressure. Other important factors will also influence this, such as the frequency of the sound which
is discussed in the following section. However, to provide a broad indic@iabie42 provides some

examples of how changes in sound pressure levels, for a sound with the same character, can be perceived.
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Table42 Perceived changes in sound pressure levels

Sound pressure level change Indicative change in perceived sound

1dB Unlikely to benoticeable

2-3dB Likely to be just noticeable

4-5dB Clearly noticeable change

10dB Distinct change often subjectively described as

halving or doubling the loudness

The example sound pressure level chang@ahbie42 are based oside-by-sidecomparison of a steady
sample of sound heard at different levdis practice, changes in sound pressure levels may be more difficult
to perceive for a range of reasons, including the presence of other sources of sound, or gradual changes
which occur over a longer period.

B3.2 Sound frequency and loudness

Although sound pressure level and the sensation of loudness are related, the sound pressure level is not a
direct measure of how loud a sound appears to huméatisnan perception of sound varies and depends on
a number of physical attributes, including frequency, level and duration.

An example of the relationship between the sensation of loudness and frequency is demonstrated in

Figurelo.¢ KS OKIF NI LINBaSyida Sljdadt f2dRySaa Odz2NBSa F2NJ
Each point on the phon curves represents a sound of equal loudr@ssxample, the 4phon curve shows

that a sound level of 100B at 20Hz (a very low frequency sound) would be of equal loudness to a level of 40

dB at 1,000 Hz (a whistling sound) or approximatelglB@t just under 8,008z (a very high pitch sound).

The information presented is based on an international stantiat defines equal loudness levels for

sounds comprising individual frequencilFspractice, sound is usually composed of many different

frequencies, so this type of data can only be used as an indication of how different frequencies of sound may

be perceived! Y A Y RA@PARdz £ Q& LISNIS LIi A 2 Fohexdnple, thetlmzgt Bast@d y | f
line inFigurel9shows the threshold of hearing, which represents the sounds an average listener could

correctly identify at least 58 of the timeHowever, these thresholds represent the average of the

population.L y LIN} OGAOST |y AYRAGARAzZ f Qa KSINAYy3d GKNBAK?2
at the low frequencies.

7 1SO 226:2008coustics Normal equaloudnesdevel contours2003
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Figurel9: Equal loudness contours for pure tone sounds

The noise curves Irigurel9 demonstrate that human hearing is most sensitive at frequencies from 500 to
4000 Hz, which usefully corresponds to the main frequencies of human sgéecbontours also
demonstrate that sounds at low frequencies must be at much higher sound pressure levels to be judged
equally loud as sounds at mid to high frequencies.

To account for the sensitivity of the ear to different frequencies, a set of adjustments were developed to
enable sound levels to be measured in a way that more closely aligns with human Heauind levels
adjusted in this way are referred to asmeighted sound levels.
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B3.3 Interpretation of sound and noise

Human interpretation of sound is influenced by many factors other than its physical characteristics, such as
K2g 2F0Sy GKS az2dzy/R 200dzNBXI GKS GAYS 2F RIE& AL 2C
sound.

For example, the sound of music can cause very different reactions, from relaxation and pleasure through to
annoyance and stress, depending on individual preferences, the type of music and the circumstances in
which the music is hear@his example illustrates how sound can sometimes be considered noise; a term
broadly used to describe unwanted sounds or sounds that have the potential to cause negative reactions.

The effects of excess environmental sound are varied and complicated, and may be perceived in various
ways including sensations of loudness, interference with speech communication, interference with working
concentration or studying, disruption of restiteisure periods, and disturbance of sle@pese effects can

give rise to behavioural changes such as avoiding the use of exposed external spaces, keeping windows
closed, or timing restful activities to avoid the most intense periods of disrugRi@iongd annoyance or
interference with normal patterns can lead to possible effects on mental and physical hedtts. respect,

the World Health Organization (preamble to #@enstitution of the World Health Organizatidi®46) defines
health in the following broad terms:

A state of complete physical, mental and social-agilhg and not merely the absence of disease
or infirmity
The World Health Organization Guidelines for Community Noise (Berglund, Lindvall, & Schwela, 1999)

documents a relationship between the definition of health and the effects of community noise exposure by
noting that:

This broad definition of health embraces the concept of-weilig, and thereby, renders noise
impacts such as population annoyance, interference with communication, and impaired task
LISNF2NXYIFyOS a WKSIfOIKQ A&aadzsSao

The reaction that a communityasto sound is highly subjective and depends on a range of factors including:

1  The hearing threshold of individuals across the audible frequency range. These thresholds vary widely
across the population, particularly at the lower and upper ends of the audible frequency Famge.
example, at low frequencies the distribution of hearing thresholds varies above and below the mean
threshold by more than 10B.

1 The attitudes and sensitivities of individuals to sound, and their expectations of what is considered an
acceptable level of sound or intrusiorhis in turn depends on a range of factors such as general health
and the perceived importance of sound amongst other factors relevant to overall amenity perception

1  The absolute sound pressure level of the sound in questioa threshold for the onset of community
annoyance varies according to the type of sound; above such thresholds, the percentage of the
population annoyed generally increases with increasing sound pressure level

1  The sound pressure level of the noise relative to background noise conditions in the area, and the extent
to which general background noise may offer beneficial masking effects

1  The characteristics of the sound in question such as whether the sound is constant, continually varies, or
contains distinctive audible features such as tones, low frequency components or impulsive sound
which may draw attention to the noise

1  The site location and the compatibility of the source in question with other surrounding land=ases.
example, whether the source is in an industrial or residential.area
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1 The attitudes of the community to the source of the souhlis may bénfluenced by factors such as
the extent to which those responsible for the sound are perceived to be adopting reasonable and
practicable measures to reduce their emissions, whether the activity is of local or national significance
and whether the noise pducer actively consults and/or liaises with the community

1 Thetimes when the sound is present, the duration of exposure to increased sound levels, and the
extent of respite periods when the sound is reduced or absent (for example, whether the sound ceases
at weekends).

The combined influence of the above considerations means that physical sound levels are only one factor
influencing community reaction to sounidnportantly, this means that individual reactions and attitudes to
the same type and level of sound will vary within a community.
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APPENDIX LEGISLATIONNDGUIDELINE

C1 Environment Protection Act 2017

The following kegoncepts andlefinitions are reproduced from thEnvironment Protection Act 2017
(EPACY).

General environmental dutyséction25(1)):

A person who is engaging in an activity that may give rise to risks of harm to human health or the
environment from pollution or waste must minimise those risks, so far as reasonably practicable.

Harm (EP A&ectior4(1)):

In this Act, harm, in relation to human health or the environment, means an adverse effect on
human health or the environment (of whatever degree or duration) and includes
(@) an adverse effect on the amenity of a place or premises that unreasonably interferes with or
is likely to unreasonably interfere with enjoyment of the place or premises; or
(b) a change to the condition of the environment so as to make it offensive to the senses of
human beings; or
(c) anything prescribed to be harm for the purposethisf Act or the regulations

Minimising harm (EP ABection6(1)):

A duty imposed on a person under this Act to minimise, so far as reasonably practicable, risks of
harm to human health and the environment requires the parson
(@) to eliminate risks of harm to human health and the environment so far as reasonably
practicable; and
(b) if it is not reasonably practicable to eliminate risks of harm to human health and the
environment, to reduce those risks so far as reasonably practicable.

Prohibition of unreasonable noise (EP Battion 166):

A person must not, from a place or premises that are not residential premises
(@) emitan unreasonable noise; or
(b) permit an unreasonable noise to be emitted

Unreasonable noise definition (EP Seiction3):

unreasonable noiseneang
(@ noise that is unreasonable having regard to the following

(i) its volume, intensity or duration;
(i) its character;
(iiiy the time, place and other circumstances in which it is emitted;
(iv) how often it is emitted;
(v) any prescribed factors; and

(b) noise that is prescribed to be unreasonable noise; and

(c) does not include noise prescribed not to be unreasonable noise
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C2  Environment Protection Regulations 2021

The following key definitions are reproduced from tevironment Protection Regulations 2021
(EPRegulations.

Time periodgor assessingommercial, industrial and trade premis@egulation116):
In this Division, in relation to noise emitted from commercial, industrial and trade premises
day periodmeans Monday to Saturday (except public holidays), from 7 a.m. to 6 p.m.;

evening periodneang
(i) Monday to Saturday, from 6 p.m. to 10 p.m.; and
(i) Sunday and public holidays, from 7 a.m. to 10 p.m.;

night periodmeans 10 p.m. to 7 a.m. the following day.
Noise sensitive ardar the assessment of commercial, industrial and trade prenfRsgulation4):

noise sensitive areaneans
(a) that part of the land within the boundary of a parcel of land that is
() within 10 metres of the outside of the external walls of any of the following buitdings

(A) dwelling (including a residential care facility but not including a caretaker's house);
(B) aresidential building;
(C) anoise sensitive residential use; or

(i) within 10 metres of the outside tife external walls of any dormitory, ward, bedroom
or living room of one or more of the following buildings
(A) acaretaker's house;
(B) ahospital,
(C) ahotel;
(D) aresidential hotel;
(E) amotel;
(F) a specialist disability accommodation;
(G) a corrective institution;
(H) atourist establishment;
(h aretirement village;
(J) aresidential village; or

(iii)y within 10 metres of the outside of the external walls of a classroom or any room in which
learning occurs in the following buildin@kiring their operating hours)
(A) achild care centre;
(B) akindergarten;
(C) a primary school;
(D) asecondary school; or

(b) subject to paragraph (c), in the case of a rural area only, that part of the land within the
boundary of
() atourist establishment; or
(i) a campground; or
(iii)y a caravan park; or
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Prescribed unreasonable noise from commercial, industrial and trade prerRisgslétiornl18)

For the purposes of paragraph (b) of the definition of unreasonable noise in section 3(1) of the Act,
noise emitted from commercial, industrial and trade premises is prescribed to be unreasonable
noise if the effective noise level of the noise exaeeds

(&) the noise limit that applies at the time the noise is emitted; or

(b) the alternative assessment criterion that applies at the time the noise is emitted if the
assessment of an effective noise level is conducted at an alternative assessment location in
accordance with the Noise Protocol.
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C3 Environment Reference Standard

The environmental valuegefinedin the Environment Reference StandaiERpare reproducedn Table43.

Table43: Environmental values of the ambient sound environment

Environmental value

Description of environmental value

Sleep during the night

Domestic and recreational activities

Normal conversation

Child learning and development

Human tranquillity and enjoyment
outdoors in natural areas

Musical entertainment

An ambient soun@nvironment that supports sleep during the night

An ambient sound environment that supports recreational and domestic
activities in a residential setting

An ambient sound environment thatlows for normal conversation indoors
without the need to raise voices

An ambient sound environment that supports cognitive development anc
learning in children

An ambient sound environment that allows for the appreciation and
enjoyment of the environment for its natural condition and the restorative
benefits of tranquil soundscapes in natural areas

'Yy TYOASY(l &azdzyR SYy@ANRYYSyid (K
for a wide range of musical entertainment.

The ERS indicators and objectif@different land usecategoresare reproduced inTable44. The
definitions for each category areproduced inTable45.

Table44: Indicators and objectives for the ambient sound environment

Land use category Indicators

Objectives

Category | Outdoor laegenfrom 2200 hrs to 0600 hrs 55 dB heq

Outdoor laeg1enfrom 0600 hrs to 2200 hrs 60 dB heq

Category I Outdoor laegenfrom 2200 hrs to 0600 hrs 50 dB heq

Outdoor laeg1enfrom 0600 hrs to 2200 hrs 55 dB heq

Category llI Outdoor laegsfrom 2200 hrs to 0600 hrs 40 dB heq

Outdoor laeg1snfrom 0600 hrs to 2200 hrs 50 dB heq

Category IV Outdoor laegenfrom 2200 hrs to 0600 hrs 35 dB heq

Outdoor laeg1enfrom 0600 hrs to 2200 hrs 40 dB heq

Category V Qualitative

A sound quality that is conducive to human
tranquillity andenjoyment, having regard to the
ambient natural soundscape
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Table45: Land use categories for the ambient sound environment

Land use category General description Planning zones

Category | An urban form with distinctive Industrial Zone 1 (IN12)
features or characteristics of talle Industrial Zone 2 (IN22)
buildings, high commercial and  Port Zone (PZ2)
residential intensityand high site. Road 1 Zone (RDZ1)

coverage. Capital City Zone (CC2)
Docklands Zone (DZ)
Category |l Medium rise building form with a Industrial Zone 3 (IN32)
strong urban or commercial Commercial 1 Zone (C12)
character. Typically contains Commercial 2 Zone (C22)

mixed land uses including activity Commercial 3 Zone (C32)

centres and larger consolidated  Activity Centre Zone (ACZ)

sites, and an active public realm. Mixed Use Zone (MUZ)
Road 2 Zone (RDZ2)

Category lll Lower rise building form includin¢ Residential Growth Zone (RGZ)
lower density residential General Residential Zone (GR2)
development and detached Neighbourhood Residential Zone (NRZ)
housing typical of suburban Urban Floodway Zone (UFZ)

residentialsettings or in towns of Public Park and Recreation Zone (PPRZ)
district or regional significance.  Urban Growth Zone (UGZ)

Category IV Lower density or sparse Low Density Residential Zone (LDRZ)
populations with settlements that Township Zone (TZ)
include smaller hamlets, villages Rural Living Zone (RLZ)
and small towns that are generall Green Wedge A Zone (GWAZ)
unsuited for further expansion.  Rural Conservation Zone (RCZ2)
Land uses include primary indust Public Conservation and Resource Zone

and farming. (PCR2)
Green Wedge Zone (GW2)
Farming Zone (F2)
Rural Activity Zone (RAZ)
Category V Unique combinations of Natural areas are classified as land within
landscape, biodiversity and Category V irrespective of the planning

geodiversity. These natural areas zones that apply to that land.
typically provide undisturbed

species habitat and enable peopl

to see and interact with native

vegetation and wildlife.

Category I, I, Il or IV dependin Comprehensive Development Zone (CDZ)
on surrounding land uses and Priority Development Zone (PDZ)

the intent of the specific Special Use Zone (SUZ)

planning zone (which may have Public Use Zone (PUZ)

a diversity of uses) as specified
in a schedule to the planning
zone

Note: Urban Growth Zone (UGZ) is a Category lll land use until the relevant precinct structure plan is adopted, at which time the
approved land uses wiletermine the land use category.
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EPA Publication 1834

Key extextractsreproduced fromSectiond.4 of EPA Publication 1834ivil construction, building and
demolition guide

Where relevant, works outside normal working hours (Sunday, jaliliays, evening and night
time) should be done in accordance with local laws or with an approval.

Projects should aim to constrain works to normal working hours. Where necessary, works or
activities outside normal working hours may occur for:

1

Lownoise impact workg; these are inherently quiet or unobtrusive, for example, manual painting,
internal fitouts, and cabling. Lonoise works do not have intrusive characteristics such as impulsive
noise or tonal movement alarms. The relevant authority must be contacte@dygmecessary
approvals sought.

Managedimpact worksg works where the noise emissions are managed through actions specified
in a noise and vibration management plan (may be part of a broader environmental management
plan), to minimise impacts on sensitive receivers. Managedct works do not have intryvs
characteristics such as impulsive noise or tonal movement alarms.

You must contact the relevant authority and seek any necessary approvals. A noise and vibration
management plan may need to be prepared or reviewed by a suitably qualified acoustic consultant or
practitioner (see Work with an environmental consultant, &elsite).

Unavoidable works; are workswhich pose an unacceptable risk to life or property or a major traffic
hazard and can be justified. Includes an activity which has commenced but cannot be stopped. You
will need to demonstrate that planned unavoidable works cannot be reasonably mowvardial n

work hours. This requires additional consideration of potential noise and vibration generating
activities and controls to minimise noise and vibration. These can be recorded within the noise and
vibration management pla(may be part of a broader environmental management plan).

You must contact the relevant authority and seek any necessary approvals for unavoidable works.
You should notify affected sensitive receivers of the intended work, its duration and times of
occurrence. A noise and vibration management plan may needpepared or reviewed by a

suitably qualified acoustic consultant or practitioner to address unavoidable works (see Work with an
environmental consultant, EPA website).

Examples of unavoidable works may include:

T

the delivery of oversized plant or structures that police or other authorities determine require special
arrangements to transport along public roads

emergency work to avoid the loss of life or damage to property, or to prevent environmental harm

maintenance and repair of public infrastructure where disruption to essential services and/or
considerations of worker safety do not allow work within standard hours

tunnelling works including mined excavation elements and the activities that are required to support
tunnelling works (i.e. spoil treatment facilities)

rail occupations or works that would cause a major traffic hazard

91 works where a proponent demonstrates and justifies a need to operate outside normal working hours

such as work that once started cannot practically be stopped until completed such as concrete
pouring or construction of diaphragm walls.
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C5  Construction vibration guidelines

In relation tocosmetic damage, the guidance contained in the NSW CNVG is based on the criteria contained
in BS 7382:1993Evaluation and measurement for vibration in buildings P&S2783%2). For human

comfort, the guidance is based on criteria on guidance from the former NSW Department of Environment
and Conservation titledhssessing Vibration: a technical guidetiaged February 2006.

C5.1 Human response to vibration

The NSW CNVG provides indicative minimum working distances that are a suitable guide for planning stage
assessments of vibration and potential impacts to human comfort.

However, if construction vibration monitoring is found to be warranted during the construction stage of a
project (e.g. as a result of activity occurring at distances less than or comparable to the indicative minimum
working distances), it is necessaryéder to alternative guidance that specifies criteria that can be used to
assess measured vibration levels.

In lieu of current Australian Standards that present vibration criteria for human responses, there are a
number of international standards and reference documents available that provide relevant guidance.
Ofthese, B$4721:2008Guide to evaluation of human exposure to vibration in buildiB§s6472) is the
most current of the relevant standards and is widely accepted within the industry.

BS64721 provides a range of vibration dose value (VDV) levels to assess the likelihood of adverse comment
from different types of vibration (constant, impulsive, occasi@mal intermittent). These are reproduced in
Table46. The VDV levels can be applied to all types of vibration and take into account the duration of
exposure. This has practical benefits for situations where vibration may be generated from multiple different
sources operating at different times and differdotations.

Table46: Vibration dose value rangeand probabilities of adverse comment within residential buildings

Place and time Low probability of Adverse comment Adverse comment
adverse comment Li2aalofS Yt Li2ol-6tS Yt
Yl

Residential building 16 h day 0.2t00.4 0.4t00.8 0.8t0 1.6

Residential building 8 h night 0.1t00.2 0.2t00.4 0.4t00.8

Note: The guideline targets are nanandatory; they are goals that should be sought to be achieved through the
application of feasible and reasonable mitigation measures.

The VDVs recommended in the document for vibration of an intermittent nature (i.e. construction works) are
presented inTable47. These represent the values which could be nominatectamatruction noise and
vibrationmanagemenplanfor the project, for reference in the event of construction vibration monitoring
being warranted.
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Table47: Acceptable vibration dose values for intermittent vibration (VDV rh/§

Location Day (0700 to 2200 hrs) Night (2200 to 0700 hrs)
Preferred Maximum  Preferred Maximum
Value Value Value Value

Residences 0.20 0.40 0.10 0.20

Offices, schools, educational institutions, places of  0.40 0.80 0.40 0.80

worship

Workshops 0.80 1.60 0.80 1.60

Note: The guideline targets are nanandatory; they are goals that should be sought to be achieved through the
application of feasible angtasonable mitigation measures.

C5.2 Vibration damage to buildings and structures

The NSW CNVG provides indicative minimum working distances that are a suitable guide for planning stage
assessments of vibration with respect to potential structdeahage.

However, if construction vibration monitoring is found to be warranted during the construction stage of a
project (e.g. as a result of activity occurring at distances less than or comparable to the indicative minimum
working distances), it is necessaryéder to alternative guidance that specifies criteria that can be used to
assess measured vibration levels.

There are no current Australian Standards that present vibration criteria for building damage. A widely
referenced and accepted international standard for the assessment of building vibration is the German
Standard DIN 4158:201612 Vibrations in buildingg Part3: Effects on structurd®IN 415€8). The
structural damage criteria specified by DIN 4B56ver the range @100 Hz are presented rable48.
DIN41503 specifies Peak Particle Velocity (PPV) as the assessable vibration parameter.
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Table48: Vibration limits according to DIN 4158

Line  Type of building Guideline values for velocity, in mm/s (peak)
Foundation, all directions, i =%, y,z, Topmost floor, Floor slabs,
at a frequency of h(_)rlzo_ntal \_/em(_:al
direction, direction,
=Xy i=z
1-10Hz 1050Hz  50-100HZ All frequencies All frequencies
1 BUIIdlngsused for 20 20-40 4050 40 10
commerciapurposes,
industrial buildings, and
buildings of similar design
buildings of similar design
and/or occupancy
3 Structures that, because of 3 38 810 8 2

their particular sensitivity
to vibration, cannot be
classified under lines 1 and
2 and are of great intrinsic
value (e.g. listed buildings)

NOTE Even if guideline values as in line 1, columns 2 to 5, are complied with, minor damage cannot be excluc

a At frequencies above 100 Hz, the guideline values for 100 Hz can be applied as minimum values.
b Paragraph 2 of DIN 41505.1.2 shall be observed.
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APPENDIR IDENTIFIED NOISE SENSITIVE LOCATIONS (RECEIVERS)
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Figure25: Identified receivers; plate 06
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