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EXECUTIVE SUMMARY

This report provides an assessment of the potemizase and vibration levels associated with the
construction, operation and decommissioning of trexkam Wind Farm (the project) that is proposed to be
developed by Hexham Wind Farm Pty Ltd (the proponent

The assessment is based on the proposed renewatasgg project comprising up tt06 wind turbines, and
related infrastructure which includes on-site terminal station and a battery energy storagstem.

Context

Construction of a renewable energy project would gatenoise and vibration as a result of activities
occurring both on and off the site of the proposed/dpment. On-site works include a range of actigitie
such as construction of access tracks, connectifvagttucture, turbine foundations and erection &g
wind turbines. Off-site noise generating activitiggmarily relate to heavy goods vehicle movementsand
from the site. Construction of a renewable energgject mostly occurs at relatively large separating
distances from noise sensitive receivers and, apgsed for the project, the majority of the work widlbe
limited to normal working hours. The only excepsare for unavoidable works or low-noise managed-
works. Unavoidable works outside of normal workiogifs are expected to comprise the delivery of
oversized turbine components at times selected taimise traffic disruption associated with intersiect
closures, and potentially turbine installation atties that are sensitive to weather conditions (e.g
installation of rotors, turbine foundation pour, &).

For the above reasons, noise and vibration assatiadéh the construction of a renewable energy project
can usually be satisfactorily addressed using denafe equipment selections, working practices and
maintenance protocolsThe objective of these measures is to minimiserible of harm as a result of noise
and vibration so far as reasonably practicabl@doordance with the general environmental duty (GED)
under theEnvironment Protection Act 20{#P Act). These measures are normally documentad i
construction environmental management plan for th@ject along with broader protocols for noise
management (e.g. complaint handling and responségo@s) and continual improvement
Decommissioning of a renewable energy project geheiravolves comparable or less intensive actigitie
and can therefore be acceptably managed in a similammaato construction.

In addition to the activities directly associatedtwconstruction of a renewable energy project, reisould
also be generated by an on-site quarry for constructiock and a number of concrete batching plants that
are proposed to be located on the project site for tanstruction stage of the project. The key noise
generating activities associated with the proposedsite quarry include excavation (mechanical extogct
processes), rock crushing, material handling openstand heavy goods vehicle movements. For the
batching plantsthe key sources of noise emissions are the fixea& of batching plant, pumps, and
concrete mixing trucks. The on-site quarry and cetecbatching plants would only be used during
construction of the project. However, as a consena#ipproach, the noise of these facilities is assass
against requirements which apply to permanent operasionhe main methods of managing noise levels
from the on-site quarry and concrete batching pkate based on considerate site selection, restrictf
operations to normal working hours, and targeted natign measures, where appropriate, such as
screening and the selection of lower noise emisgi@amt.

The main environmental noise consideration for agwable energy project is the operational stage @ th

project, with the key source of operational noisérgethe wind turbines. The noise of a modern wind

turbine mainly relates to aerodynamic noise thgpisduced as the blades pass through the air. The

U Zv] o }u%}v vie et Z o P EUIZE]vY AJ3Z]wWEZ & o0} *JUE }( Vv}]
however modern turbines generally include speci@sign and construction measures to effectively

suppress this type of noise. Mechanical noiseésdfore not a normal characteristic of a correctly

functioning modern wind farm at typical receivertdisces.
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The proposedn-site terminal station and the battery energy storaystem (BESS) are a secondary source
of operational noise comprising the power transfomsid@nverters, and batteries. Other potential sceswf
operational noise include maintenance activitiesl@verhead power linéshese are generally considered
low risk noise sources farenewable energy project and are not formally assesstevever, the GED still
applies to these types of sources and the associafatational noise would need to comply with the tigni
which apply under th&nvironment Protection Regulations 2GEP Regulations).

At the planning stage of a renewable energy prgjeperational wind turbine noise is addressed using
combination of wind turbine selection and layout @gs The objective of these measures is to achieve
acceptable noise levels as defined by Victorian kegisl and guidelines. In terms of the on-site temai
station and BESS, planning stage noise controlseaed on considerate site selection and targeted
mitigation measures, where appropriate, such ageging and the selection of lower noise emissianpl

Assessment requirements

TheScoping Requirements Hexham Wind Farm EnvironrffentsEStatemen{scoping requirements) dated
September 2024 set out the matters to be investigedmd documented in the environment effects
statement (EES), and specify the EES evaluation imefedn accordance with the scoping requirements and
the current legislative framework, the following nheids have been used to assess noise and vibration
associated with the project

X Construction noise has been assessed in accordaitic&ERA Publicatioh834.2Civil construction,
building and demolition guidgEPA Publicatioh834.2 dated September 2028nd having regard to the
environmental values for ambient sound definedhie Environmental Reference Stand@ERS)
established under the EP Act.

x  Construction vibration has been assessed in accoelaith the E~At Z} « v D E]3Ju ~ EA]
publicationConstruction Noise and Vibration Guidelitated August 2016 (NSW RMS Construction
Noise & Vibration Guideline), in lieu of detailedtdfian guidance

x  Operational wind turbine noise has been assesseda@ordance with NZS 6808:204€ousticst Wind
farm noise(NZS 6808), as required by the Victorian Departroéiiransport and Planning publication
Planning Guidelines for Development of Wind Energijittesdated September 2023 (Victorian Wind
Energy Guidelines) and the EP Regulations

The assessment is supplemented by both EPA webpag Energy Facility Turbine Noise Regulation
Guidelineslated 2 May 2025 and EPA-DTP Publication 8¢ihil Energy Facility Turbine Noise
Technical Guidelirdated 20 December 2024, and having regard to thérenmental values for
ambient sound defined in the ERS.

x  Operational noise associated with tbae-site terminal station and BESS has been assassed i
accordance with the EP Act, the EP RegulationstenBPA Publicatidt826.5Noise limit and
assessment protocol for the control of noise frormigwercial, industrial and trade premises and
entertainment venueéNoise Protocol) and having regard to the environtakvalues for ambient
sound defined in the ERS.
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Noise and vibration assessment

The EES evaluation objective for the project wétkpect to noise and vibration is to manage potential
adverse effects for noise sensitive receivers, mgvegard to construction, operation and decommissign
of the project.

A number of measures are to be used to control theeptil adverse effects of noise and vibration atseoi
sensitive receivers, and address regulatory requasts. With these measures in place, the noise
assessment has determined the following:

X

Noise generated by construction of the project carcbatrolled in accordance with relevant Victorian
guidelines provided by EPA Publicati@&34.2 using a combination of restricted working hoursla
good practice working measures. Dedicated contratsadso warranted to address the noiseofffsite
construction traffic. The preferred option for theggect includes the development of an on-site quarry
to limit off-site vehicle movements associated wittaterial sourcing. A restriction on the times when
these movements can occur on the surrounding road oekvias also been recommended.

The predicted operational noise levels from the @r-guarry and concrete batching plants proposed to
operate during the construction phase of the projece below the applicable noise limits determined i
accordance with the Noise Protocol.

The predicted operational wind turbine noise levate below the noise limits determined in
accordance with NZS 6808.

The predicted operational noise levels from the pob] on-site terminal station and BESS are below
the noise limits determined in accordance with theidéoProtocol.

The noise generated by decommissioning of the ptajan be controlled using similar measures to
those implemented for the construction of the projec

Consideration was also given to the general enviramadeduty (GED), as required by the EP Act, by
evaluating standard forms of engineering control sastselection of equipment with low sound power
levels, appropriate site selection, and localisedwstic barriers.

The findings of the noise assessment therefore destrate that the project can comply with the
requirements of the applicable Victorian legislatemd guidelines. As such, the project is expeabed t
achieve the EES evaluation objective.
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Based on the assessment findings, mitigation mezsare recommended for the control of noise and
vibration associated with construction and operatiafithe project. The mitigation measures are
summarised as follows.

Mitigation measure Description

BVIM-NVO1

BVIM-NV02

BVIM-NVO03

BEMM-NV04

BEMM-NVO5

BVIM-NVO06

BEMM-NVO7

BVIM-NV08

Establishes a requirement to prepare a constructioise and vibration management plan
including measures relating to both on-site actstand off-site construction traffic.

Establishes noise requirements for the design gperation of the on-site quarry during
construction of the project.

Establishes noise requirements for the design gperation of all on-site concrete batching
plants during construction of the project.

Establishes a requirement for a pre-constructioseasment of operational noise associatec
with the project[+ A]Jv Su@E Jv «U « }viudihe ljoupandl hvodel selection.
Results of the pre-construction assessment wouldibeumented in the NMP prepared
under BAM-NVO06.

Establishes a requirement to conduct early testihg eepresentative selection of turbines tc
verify that the noise emissions (sound power leyetdhe installed turbines are consistent
with the pre-construction noise assessment prepaneder BAM-NVOA4.

Establishes a requirement to prepare the noise mamaent plan (NMP) for operational win(
turbine noise, as required under the EP Regulatiprisy to commencement of operation of
the facility.

Establishes a requirement for a pre-constructiosessment of operational noise associatec
with the project[ ¢ }site terminal station and BESS.

Establishes a requirement to prepare a decommissgpnbise and vibration management
plan, including measures relating to both on-sitéaties and off-site traffic associated with
decommissioning.
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INTRODUCTION

Purpose of the report

This report has been prepared to address the envirental noise and vibration assessment
requirements of the:

x Scoping Requirements Hexham Wind Farm Environrffent€EStatemenpublished by Minister
for Transport and Planning in September 2024 (sco@ggirements)

X Victorian Department of Transport and Planning ([pUB)icationPlanning Guidelines for
Development of Wind Energy Facilitieded September 2023 (Victorian Wind Energy Giniels)

X Environment Protection Act 20{EP Act)
x Environment Protection Regulations 2GEP Regulations).

This report assesses the potential noise and vibnaitnpacts associated with the construction and
operation of the Hexham Wind Farm (the project), afehtifies mitigation measures to address
these impacts together with consideration for thergral environmental duty (GED), as required by
the EP Act. Specifically, the assessment corssider

X construction noise and vibration from on-site aitiés including the proposed quarry and
batching plants (excluding blasting which is adseelsn a separate technical study which is
included and considered in the draft quarry workrpla

X construction noise associated with off-site vehieclevements
X operational wind turbine noise
X operational noise from the proposed terminal statiand battery energy storage system (BESS).

Decommissioning of a renewable energy project geheiravolves comparable or less intensive
activities, and can therefore be acceptably manageal similar manner to construction. A separate
assessment of decommissioning is therefore not waed at this stage of the project.

Potential sources of operational noise also inclawentenance activities and overhead power lines
While these noise sources are subject to the saniigations as the proposed terminal station and
BESS, they are generally considered low risk soisees for a renewable energy project and are not
usually subject to formal assessment at planningestd hese sources are therefore not formally
addressed in this study.

The assessment is based on determining whether theerand vibration impact of the project
would be acceptable in planning terms, based on Gatprovided by relevant Victorian regulations
and guidelines which are intended to provide a baabetween protecting the amenity of
neighbouring noise sensitive receivers and enaltlisglevelopment of new infrastructure. It is
important to note that, beyond compliance with noikeits, the GED requires the risk of harm be
minimised, so far as reasonably practicable.

The assessment considers noise and vibration levielsh may be experienced by people at
receivers (as detailed in Sectibri) and natural areas (as defined in tBavironment Reference
Standardand detailed in Sectidh2) around the project. The potential effects of reofsom the
project on fauna are addressed in separate speatisiudies (the Hexham Wind Farm Flora and
Fauna Assessment and Hexham Wind Farm Brolga Agsgssm

Acoustic terminology used in this report is presehin Appendix A

General information about the definition of sound athe ways that different sound characteristics
are described is also presented in Appendix B.
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1.2  Project description

The project involves the establishment of a renewadhergy project which would include a wind
energy facility (wind farmjpan on-site terminal station and a BESS. The project dvbalmostly
located in agricultural land in southwest Victobatween the townships of Hexham, Caramut and
Ellerslie, within the local government area of theyie Shire Council.

Permanent infrastructure to be constructed as partlod project would include:

x awind farm with up tol06 wind turbines, each with a capacity of 6 to 8 Mifwheight of up to
260 m, rotor diameter of up to 19én and minimum distance of rotor tip above ground legél
40 m

X anon-site terminal station to facilitate connection the existing Moorabool to Heywood 500 kV
transmission line located within the southern pafttoe project site, owned and operated by
Ausnet Services

X abattery energy storage system (BESS) with a namegdguacity of 200 MW

X anon-site quarry and 7 concrete batching plants

X on-site powerline connections between the wind tures and the new on-site terminal station
X access roads, including creation or improvement ofaipl access points from public roads

X upto 5 meteorological monitoring masts within the wifadm site

X atemporary hardstand area

X permanent hardstand areas at each turbine location

X temporary infrastructure including construction commds and wind turbine component
laydown areas

X an operations and maintenance facility to providéagf, storage and maintenance facilities.
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2.0 SCOPING REQUIREMENTS

This section reproduces the noise related elemefithe scoping requirements which specify the
Environment Effects Statement (EES) evaluation tgscand set out the matters to be investigated
and documented in the EES.

Section 4.4 of the scoping requirements is relevargmenity and includes the desired outcomes in
relation to the potential noise and vibration effeabf the project.

The scoping requirements relating to noise and \tibreare reproduced in Table 1.

Table 1 Scoping requirements related to noise and vibration

Aspect Detail Report reference

Evaluation To minimise and manage adverse air quality andenaigl vibration -

objective effects on residents and local communities as fgprasticable during
construction, operation and decommissioning haviegard to
applicable limits, targets or standards.

Keyissues  Potential for adverse effects on noise and vibmatiomenity at -
sensitive receptors during construction, operatiordan
decommissioning (including for the potential oresjuarry).

Existing Characterise the ambient noise environment in adjgcestablished  See Section 6.0
environment residential, farming zone, commercial and open spaeas and at
other sensitive land use locations.

Identify sensitive receptors that may be subjectféects to amenity
from the project including, but not limited to, alvellings within 3 km
of wind turbines, associated infrastructure and @otial on-site

quarry.

Likely effects Assess the potential dust, noise and vibration iotpdrom the
potential on-site quarry in accordance with the régments of EPA
Publication 1823.Mining and quarrying: Guide to preventing harm 1
people and the environment

Assess the potential effects of the project on ecésd vibration
amenity at sensitive receptors, including infornositithat addresses

x how the noise associated with construction of thimeévfarm and ~ See Section 7.0
project infrastructure will be managed in accordanith relevant
guidelines, such as EPA Publication 18Zibhstructiont Guide to
preventing harm to people and the environmdaPA Publication
1834:Civil Construction, Building and Demolition guieleA
Publication 169%\ssessing and controlling risk: a guide for
business, and having regard to the environmental values for
ambient sound defined in thEnvironment Reference Standard
(ERS) established under tBavironment Protection Act 2017

X how the operational wind turbine noise will be mayesal in See Section 9.0
accordance with Division 5 of Part 5.3 of evironment
Protection Regulations 202ihd relevant guidelines, including
DELWHPolicy and Planning Guidelines for Developmentind\W
Energy Facilities in Victorfa021)°, EPANind Energy Facility
Turbine Noise Regulation Guideliraad NZS 6808:20K&oustics
t Wind Farm Noisfor the turbines
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Aspect Detall Report reference

X how operational noise from other relevant projecfrmstructure ~ See Section 10.0
such as the on-site terminal station and battergrage facility,
and from other potential commercial, industrial atmelde
premises to be developed as part of the projectrses the
potential on-site quarry and potential concrete bhaing plants will
be managed in accordance with Division 3 of P&bbthe
Environment Protection Regulations 20EPA Publication 1826.5
Noise limit and assessment protocol for the contdfaloise from
commercial, industrial and trade premises and entientaent
venuesas well as relevant guidelines such as E&Amerce
Industry and Trade Noise Guideliaesl Publication 199®&Joise
guideline - Assessing low frequency noise

If a quarry is to be developed as part of the projessess the See Section 8.0
potential noise and vibration (ground and airbormdfects from the

proposed on-site quarry activities on sensitivegggtors in accordance

with guidelines, including, but not limited to, ti&arth Resources

Guidelines for Ground Vibration and Airblast Lifeit8lasting in

Mines and Quarries

Designand  Describe and evaluate both potential and proposedign responses See Section 11.0
mitigation and/or other mitigation measures (e.g. staging/schiéaty of works)

which could minimise noise and vibration during sioaction,

operation and decommissioning.

Performance Describe proposed measures to manage and monitectsfon See Section 11.0
amenity values and identify likely residual effeatgluding
compliance with standards and proposed trigger Iever initiating
contingency measures.

Describe contingency measures for responding toxpeeted impacts
to amenity values resulting from the project duriognstruction,
operation and decommissioning.

a This guideline was updated in September 2025reisdued as EPA Publication 1834.2

b This guideline was updated in September 2028 @¥/ictorian Department of Transport and Planning
publicationPlanning Guidelines for Development of Wind Eneagylities

c Atthe date of preparation of this report, thihpage is not available as a version controllechdr
document. This report is based on the ERfpageversion of this publication, last updated on 2 N225

Where documents referenced in the scoping requirersdmve been superseded, the relevant
documents applicable at the time of preparing tréport have been used for this assessment. These
are discussed in the following section.
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LEGISLATION AND GUIDELINES

This section presents:

X legislation and guidelines for the assessment afitremmental noise (sound)

X guidelines for the assessment of vibration (in lxélegislated quantitative vibration criteria).
Environmental noise

The environmental noise assessment requirementstHermroject are defined by the following:
X Environment Protection Act 2017

X Environment Protection Regulais2021

X Environment Reference Standamablished 25 May 2021, and as amendedEhyironment
Reference Standard No. S158 Gazegired 29 March 2022

X Planning Guidelines for Development of Wind Energjittesdated September 2023
X EPA Publicatioh834.2Civil construction, building and demolition guatlted September 2025

X EPA Publicatioh826.5Noise limit and assessment protocol for the corifaioise from
commercial, industrial and trade premises and eiiernent venueslated September 2025

X NZS 6808:201Acousticst Wind farm noise

The requirements and guidance of these documentsrisnsarised below. Additional details and
extracts from these documents are provided in Apgeril

In addition, related and supplementary guidance tisateferenced as part of the environmental
noise assessment is also summarised.

Environment Protection Act 2017

TheEnvironment Protection Act 20{E#P Act) provides the overarching legislated pmtite of the
environment in Victoria and establishes mandataguirements for the control of environmental
noise. The following key obligations apply under BP Act:

X A person who is engaging in an activity that mag gse to risks of harm to human health or the
environment has a general environmental duty (GigDjinimise the risk of harm, so far as
reasonably practicable.

X A person must not, from a place or premises thatraveresidential premises, emit
unreasonable noise or permit unreasonable noisbaemitted.

The risk of harm under the EP Act includes boththeadd amenity related noise impacts. The EP Act
defines environmental noisgsunreasonable if it is:

X prescribed to be unreasonable from an assessmentageiandatory noise limits (see
Sections3.1.2and3.1.5; or

X assessed to be unreasonable according to the fafigactors defined in the EP Act:
noise volume, intensity or duration
noise character
the time, place and other circumstances in which tioése is emitted
how often the noise is emitted

any prescribed factors relating to the noise (fregog spectrum being a prescribed factor).
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3.1.2 Environment Protection Regulations 2021

TheEnvironment Protection Regulations 2FZP Regulations) give effect to the EP Act by
establishing prescriptive requirements for a rangeivironmental considerations including noise.
The noise requirements are defined according totipee of noise generating activity under
consideration. The EP Regulations also defineyhest of noise sensitive areas where these
requirements apply and the hours of different assaent time periods (i.e. day, evening and night).

The relevant elements of the EP Regulations are theirements for the:
X operational noise from commercial, industrial amade premises (industry)
X operational turbine noise of a wind farm.

The EP Regulations specify that the prediction, memsent, analysis and assessment of operational
industry noise within a noise sensitive area muestbnducted in accordance with the EPA Noise
Protocol (see Sectidh1.5. Noise from industry is prescribed by the EP Rdigas to be

unreasonable for the purposes of the EP Act ifdeexls the noise limit determined in accordance
with the Noise Protocol.

In relation to wind turbine noise, the EP Regulagispecify a range of requirements for the
assessment, verification and ongoing managemenpefational wind turbine noise. Under the
EPRegulations, the relevant standard specified fa #ssessment of wind turbine noise is
NZS58082010.

An important element of the EP Regulations with ezgfio wind turbine noise is the Act compliance
note, which provides clarity on how a wind energgilfty operator can satisfy the GED under the
EPAct! The Act compliance note means that demonstratioignpliance with the EP Regulations also
demonstrates compliance with the GED under the EP Ac

3.1.3 Environment Reference Standard

TheEnvironment Reference Standd&R$was introduced under the EP Act and sets out
environmental and human health outcomes that are sougtte achieved and maintained in
Victoria. The outcomes are described by the ERSrimstef a collection of environmental values,
indicators and objectives.

The environmental values of the ambient sound envinent defined by the ERS relate to conditions
that are conducive to domestic activities (convéiaa recreation and sleep), learning, and
appreciation and enjoyment of tranquillity in natlicreas. The environmental values in most
settings are defined using a quantitative indicatmmgd the objective for these indicators are defined
according to the land use and planning zone. Howdeemnatural areas, the indicator is qualitative
and is based on an appraisal of sound quality thediglucive to human tranquillity and enjoyment
of natural soundscapes.

Indicators and objectives for the ambient sound iiffiedent settings are defined to provide a basis for
assessing actual and potential risks to the enviromiriehey also provide a benchmark for
comparing the state of the environment, or potentinanges to the environment, to desired
outcomes. However, the ERS is not a compliancelatdn The primary function of the ERS is to
provide an environmental assessment reporting benark which can be used as a reference point
for decision makers to consider whether a proposadivity is consistent with the environmental
values identified in the ERS.

1 Regulation 6 to the EP Regulations states tl@mnifte at the foot of a provision of the regulatiostsites
Z Su%o]v [ (}ool}A C E (Euw Y 32 HIPwWu 3]}V % E}A]AJA] 25+ }us §Z
% Ee}v[e USC }E } o]P S]}v &y @ SB JeoSE]IVH (E(}EuU JvSEEe S}BB} SZ u
extent set out in the regulation provision.
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Planning Guidelines for Development of Wind Ené&agilities

ThePlanning Guidelines for Development of Wind Eneagpittes(Victorian Wind Energy
Guidelines) provide advice to responsible authesitiproponents and the community about suitable
sites to locate wind energy facilities and to infoplanning decisions about a wind energy facility
proposal.

The advice includes detailed guidance on consistethods for the assessment of wind turbine
noise at the planning stage of a project. In particuthe Victorian Wind Energy Guidelines specifies
that potential operational noise levels associateithvproposed wind farm developments are to be
assessed in accordance with NZS 6808. Guidanise isravided on how NZS 6808 should be
considered in the Victorian regulatory framework.

EPA Publication 1834.2

EPA Publicatioh834.2provides an overview of the duties which apply enthe EP Act and
describes measures for managing noise and vibrditmn construction and decommissioning of a
project. The guidance addresses scheduingorks, community consultation, managing noise and
vibration at the source, and managing noise usirfigjtefcontrols.

EPA Publicatioh834.2states that noise and vibration is to be minimise@ll times, and that project
developers should aim to constrain works to normatkimmg hours, defined as 0700 to 1800 hrs
Monday to Friday and 0700 to 1300 hrs on Saturdayslipholidays excluded).

Restricting construction activities to normal workimgurs is one of the key measures for controlling
construction noise. However, where necessary, angestito the approval of the relevant authority,
construction activities outside normal working heumay occur for:

X low-noise impact works: inherently quiet or unobsiue activities that do not have intrusive
noise characteristics

X managed-impact works: activities where the noisessitins are managed through actions
specified in a noise and vibration management plaud, \&hich do not have intrusive noise
characteristics

X unavoidable works: activities that need to occur édesof normal working hours due to risks to
life or property, potential traffic hazards (e.g. osized deliveries), or certain types of
construction work that cannot be stopped midway thgbuthe process (concrete pours and
tunnelling works are cited as examples).

EPAL834.2does not define requirements in terms of objectivase criteria for work conducted
during normal working hours. Objective criteria a@mally reserved for works conducted outside
of normal working hours. However, noise criteriaéoening and night works are not intended as the
basis for determining whether works outside of normalrking hours is justified.
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3.1.6 EPA Publication 1826.5 (Noise Protocol)

The Noise Protocol defines a procedure for settiaig@ limits that apply to the operation of industry
premises and entertainment venues in Victoria. Thisedmits are applicable to the operational
stage of the project. Compliance with the noise &g mandatory.

The EPA Noise Protocol defines noise limits thatiaegl to assess whether a noise is prescribed to
be unreasonable in accordance with the EP Regulaiodshe EP Act.

dZ v}]e o]Jul8e %%0C & ZAXAP Ze]v]¥JA @€ 3§D W Z Ppo 3]}ve
within 10 metres of the outside of the external iwaf buildings including dwellings, hotels, and

schools. In rural areas, noise sensitive areasiatdode land within the boundary of campgrounds,
caravan parks and certain types of tourist establishis.e

The procedures for setting noise limits are defisegarately for urban and rural areas. However, in
both cases, the noise limits are defined by considgthe land zoning in the area and the noise
environment of the receiver. Separate noise limits defined for the day, evening and night periods.

3.1.7 NZS 6808

NZS 6808 defines a methodology for assessing operatioind turbine noise levels, including
procedures for:

X measuring background noise levels prior to constarctf a wind farm

X deriving noise criteria from measured background nigsels

X conducting post-construction measurements of wiach noise

X assessing the character of the noise produced bywimel farm noise

X assessing post-construction noise measurements terdéne compliance with the standard.

The noise criteria defined by NZS 6808 are a cortibmaf a base (minimum) noise limit and noise
limits which vary with wind speed and background edévels. The base limit is a fixed value that is
used for conditions when the background noise is. [dte noise limit at each integer wind speed is
then defined as the base linat the background level plus 5 dB, whichever valdegker. The limits
apply to wind turbine noise levels in the viciratiynoise sensitive locations.

The character of the wind farm sound is also ass#s determine whether adjustments should be
applied to account for sounds referred to by the stardlas special audible characteristics (SACS).
These SACs are defined as tonality, impulsivemebamplitude modulation. The noise level of the
wind farm, adjusted where necessary for the pregeatSACs, is then compared with the noise
oJulde § Z Alv *%o §} & Eu]viudgo]AYv X( Eu|
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3.1.8 Related Victorian guidelines

To support the application and use of the legislatioal guidance summarised in the preceding
sections, a range of Victorian publications proadeitional advice on matters of interpretation and
technical assessment requirements. These publicatindlude:

X

X

X

EPA Publication 199zuide to the Environment Reference Standaatid June 2021
EPA Publication 199¢oise guideling assessing low frequency noidated June 2021

EPA Publication 199#&chnical guide: Measuring and analysing industigenand music noise,
dated June 2021

EPA webpag®/ind Energy Facility Turbine Noise Regulation Gued¢EPA web guidé)

EPA-DTP Publication 30&/Ind Energy Facility Turbine Nois€echnical Guideliraated
20 December 2024 (Technical Guideline)

Resources Victoria online publicatiGuidelines for Ground Vibration and Airblast Liroits
Blasting in Mines and Quarries

The EPA also provides general online guidelinasirglto noise, including:

X

X

X

commerce, industry and trade noise guidelthes
noise advice for businesses

unreasonable noise guidelirfes

Broader relevant industry guidance is also provioed

X
X

EPA Publication 16954ksessing and controlling risk for busindssed March 2019

EPA Publication 1820Constructiont Guide to preventing harm to people and the envirent,
dated July 2021

EPA Publication 1823Mining and quarrying: Guide to preventing harm &mple and the
environmentdated July 2021

EPA Publication 18%&asonably practicabldated September 2020

Resources Victoria publication (authorised by thenfer Department of Jobs, Precincts and
RegionspPreparation of Work Plans and Work Plan Variatic@siedelines for Extractive Industry
Projectsdated December 2020.

At the date of preparation of this report, the ERAb guide is not available as a version contrditechal document.

This report is based on the ERAbpageversion of this publication, last updated on 2 N225.

At the date of preparation of this report, thislgication is not available as a version controfi@anal document.

This report is based on the Resources Victegbpageversion of this publication, last updated on 1GiRp024.

See EPA commerce, industry and trade noise guideihrough thisveblink

See EPA noise advice for business throughveigink

6 See EPA unreasonable noise guidelines throughvtitnk
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3.2  Vibration

The EP Act defines noise as both sound and vibrafioa provisions of the EP Act with respect to the
GED and unreasonable noise therefore apply to botimd@nd vibration.

While EPA Publicatidi834.2provides general guidance on both noise and vibratihere are no
legislated or guideline quantitative criteria fdret control of construction vibration levels in \dGa.

In lieu of Victorian quantitative vibration criterieeference is made to the Transport for NSW
publicationConstruction Noise and Vibration Guideline (Rgagdjshed December 2024
(NSW CNVG) for guidance.

The NSW CNVG sets out indicative minimum workstgrdies from sensitive receivers for typical
items of vibration intensive plant. The indicativenimum working distances are quoted for effects
relating to cosmetic damage and human comfort.

The indicative minimum working distances definethe NSW CNVG for human comfort are noted
to be greater than for the avoidance of cosmetic @a®. This reflects the thresholds for human
exposure to vibration being lower than accepted sirelds for minor cosmetic damage to
lightweight structures.

The indicative minimum working distances detailethe NSW CNVG are the primary reference for
assessing construction vibration related riskshat planning stage. The relevant criteria that would
subsequently apply to any potential compliance ntariing are discussed in Appendix C and
comprise:

X BS64721:2008Guide to evaluation of human exposure to vibratiohuildings(BS 6472-1) for
assessing the risks of disturbance of human comfort

x DIN 4150-3:20162 Vibrations in buildings Part 3: Effects on structuréIN 4150-3) for
assessing the risk of vibration induced damage @flimg structures.
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40 ASSESSMENT METHOD

The scopingr<p]E u v3e[ A op 3]}v } i S]AJ*]V-EouSPYPSEX} %}5 vE] o
adverse effects of noise and vibration at noisesstare receivers in the vicinity of the project.

The assessment method is therefore broadly struaiuaeound:
x identifying noise sensitive receigand ERS natural areas in the vicinity of the ptojec

X reviewing existing noise conditions in the projamta and assessing background noise levels at
key noise sensitive receivers and ERS natural areasd the project

X predicting noise levels associated with the projecizounting for inherent and proposed risk
controls as appropriate

X an assessment of compliance with mandatory noisédjrwhere applicable
x identification of additional noise mitigation meass where appropriate
X assessing the inherent and residual noise and tidoraisks associated with the project.

The methods of assessment are specific to each agpére project and are proportionate to the
level of risk. In particular, these methods differ @account of varying:

X procedural requirements of Victorian legislatiordaguidelines for different sources
X levels of information typically available at theuphing stage of a project.

Details of the assessment methods for each aspeitteoproject are discussed subsequently as part
of the assessment sections of this report.

The following sections provide a discussion ofrttethods for establishing existing conditipns
predicting noise levels and assessing risk.

4.1 Existing conditions
Background noise level information is used forrageaof assessment purposes which include:

X setting construction noise limits where constructiactivity may need to occur outside of normal
working hours, including unavoidable works

X setting operational noise limits for wind turbinaead related infrastructure (e.g. terminal station,
BESS) of a renewable energy project.

X considering the existing noise environment in ER@rakareas.

However, in rural areas where wind farms are tyfhycdeveloped, the background noise level data is
generally most important to the assessment of theaviarbines. This is due to the need to consider
the changes in background noise levels and wind merboise levels for different wind conditions.
Further, in rural areas, the land zoning is usualtydecisive factor when setting noise limits for
related infrastructure.

Based on the above, the wind turbine noise comporarthe assessment, and therefore the
assessment requirements of NZS 6808, are the kesideration when establishing existing noise
levels.
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The first step in assessing background noise lévelscordance with NZS 6808 involves determining
whether background noise measurements are warranted tfiis purpose, Section 7.1.4 of the
standard provides the following guidance:

Background sound level measurements and subsegneifysis to define the relative noise
limits should be carried out where wind farm solekls of 35 dBaboiio minOr higher are
predicted for noise sensitive locations, when thedviurbines are at 95% rated power. If
there are no noise sensitive locations within tBedB hoo0 minppredicted wind farm sound
level contour then background sound level measurgsw@e not required.

The initial stage of an NZS 6808 assessment therefamprises:

X preliminary wind farm noise predictions to identdl} noise sensitive receiver locations where
predicted noise levels are higher than 35 d& L

X identification of selected noise sensitive recesmhere background noise monitoring should be
undertaken prior to development of the wind farmréquired.

If monitoring is warranted, the surveys involve reegements of background noise levels at receiver
locations and simultaneous measurement of wind sjseat the site of the proposed wind farm. The
survey typically extends over a period of severatikegeto enable a range of wind speeds and
directions to be measured.

The results of the survey are then analysed to datae the trend of the relationship between the
background noise levels and the site wind speediseaproposed hub height of the turbines. This
trend defines the value of the background noise far tifferent wind speeds in which the wind
turbines would operate. At the wind speeds when tla¢ue of the background noise is above
35dB Lago (or 30dB Lago in special circumstances where high amenity limjply), the background
noise levels are used to set the noise limits fa wind farm.

Noise prediction methods
Construction noise

Predicted noise levels have been calculated in gem@@rdance with the method detailed in
AS2436:2010Guide to noise and vibration control on constructmemolition and maintenance sites
(AS2436) This method enables the calculation of sound pggdion over hard or soft ground, but
does not provide the ability to calculate predictadise levels for mixed ground cover with varied soi
conditions. The standard also notes that caution tingsapplied when considering predicted noise
levels at distances beyond 100 m. For these reagwadijcted noise levels have been determined as
the arithmetic average of the hard and soft grournrdgliction methods. This approach is broadly
consistent with the equivalent prediction procedureB$52281:2009+A1:201€ode of practice for
noise and vibration control on construction and opies t Noise(B$52281) (document referenced

in AS 2436) and represents a cautious accountafrgt conditions (i.e. results in slightly higher
predicted noise levels than a strict applicationfud standard).

Key elements of the noise prediction method areviged in Tabl&6 of Appendix E.
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4.2.2 Operational noise

4.3

Operational noise levels from the project (windiimes,on-site terminal station, BESS, on-site
quarry and concrete batching plants) are predicbsthg:

X noise emission data for the relevant equipment (&vind turbines, transformers, inverters,
excavating equipment)

x a 3D digital model of the site and the surroundamyironment
X international standards used for the calculatioreolironmental sound propagation.

The method selected to predict noise levels is96TB-2:1996 (see further discussion in
AppendixEd. The prediction method is consistent with the gande provided by NZS 6808 and has
been shown to provide a reliable method of predictthg typical upper levels of the wind turbine
noise expected to occur in practice. The method is eerenced in the Technical Guideline.

The method is generally applied in a comparable neatm noise levels from both wind turbines and
other operational noise sources. For example, fahlgpes of sources, equivalent ground and
atmospheric conditions are used for the calculaioHowever, when applied to wind turbine noise,
additional and specific input choices apply, basedhe guidance contained in the UK Institute of
Acoustics publicatioA good practice guide to the application of ETS2J-Ry the assessment and
rating of wind turbine nois@UK Institute of Acoustics guidance)

Key elements of the noise prediction method togethéth discussion of the method and the
calculation choices are provided in Tatbbeof Appendix E

Cumulative noise

The noise limits established by Victorian noiséslation and guidelines apply to the total noisedks
of all assessable sources and premises. For exaopmeational wind turbine noisliamits apply to
the combined wind turbine noise of the project anayaneighbouring wind farm developments.
Similarly, the noise limits for the on-site quarbgtching plants, terminal station, and BESS apply
the combined noise of commercial and industriatiiegoremises in the area.

The assessment in this study therefore addresses:
x elemensof the project which could operate at the same time

X whether existingpr approved developments in the area around the projsmild contribute to
total wind turbine or industry noise levels at neisensitive receivers.
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Risk assessment

A risk-based assessment is used to evaluate noge&iaration impacts associated with construction
and operation of the project. Given that noise andailon is an inevitable consequence of the
construction and operation of a major infrastructyseoject, it is the risk of harm to human health or
the environment as a result of noise, as definedhgyEP Act, which is assessed in this study. Risks
are assessed by accounting for their consequenoen(anting for noise level, character and duration)
and likelihood. The objective of the risk assessieto determine the appropriate risk controls.

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

X the type of noise or vibration source being assdsaed its characteristics (e.g. a continuous or
varying noise source and its frequency charactestic

x the nature of the noise or vibration source (e.g.amtivity that can be readily modified or
relocated versus an essential activity with limitggportunity to modify, relocate or reschedule)

X the environment in which the noise or vibration i®guced (e.g. the context and the
background level of noise or vibration)

x the time, duration and regularity of the noise or rabon

X environmental factors which may change the backgroooide environment and/or the noise
level of the source in question (e.g. wind condligp

x the type and number of sensitive locations poteriaffected by the noise or vibration

X the type of assessment being used to evaluate tblesr(e.g. prediction or measurement-based
assessments), and the level of information availfdniéhe assessment

x the assessment framework for each noise and vibragionrce, and whether acceptable levels of
noise and vibration are clearly defined (e.g. llediien which defines prescriptive compliance
requirements in quantitative terms or management-bdgjuidance)

X the options available to mitigate or manage the mois vibration source.

EPA Publication 16958ksessing and controlling risk: A guide for businas been adopted to
conduct an assessment of risk consequence and ldaaiffor the project. EPA Publication 1695.1
provides an example framework as depicted in Figuaad Figure 2.
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Figure 1: Example risk matrix reproduced from ER#lRation 1695.1

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
happen | to happen e :;2{1 i t‘E)x‘f : ;;i?,' regularly
but in normal under
; some at some

probably | circumst- e e normal

never will ances circumst-

ances

Figure 2 Description of risk ratings reproduced from EPA Redition 1695.1

Risk level Description

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

High Unacceptable level of risk. Controls must be
9 put in place to reduce to lower levels.
. Can be acceptable if controls are in place.
ezl Attempt to reduce to low.
L@ Acceptable level or risk. Attempt to eliminate
risk but higher risk levels take priority.

Quantitative assessments of noise and vibrationhsagmeasurement and prediction-based studies,
inform the assessment of both consequence and likelih For example, where there are clearly
defined noise limits, low and minor consequencénmgs are generally assigned to a compliant noise
level. A moderate or higher consequence is geneoally applicable to a non-compliant noise level,
although a moderate rating may be applicable if thare multiple contributing factors which
individually increase the consequence.

Defining quantitative thresholds to further sepagatonsequence levels according to the wide range
of factors outlined earlier is complex and subjectonsiderable uncertainty. Given these
uncertainties, defining quantitative boundaries teten each consequence level would involve the
assignment of arbitrary thresholds which could bsleading and imply a greater level of assessment
accuracy than is afforded by the current state of kiemlge. To enable consequence levels to be
practically assigned, it is therefore necessaryaioelement of the consequence ratings to be
informed by qualitative assessment, accountingtii@ range of relevant factors.

A similar level of qualitative assessment is atspired to determine the likelihood of the risk,
accounting for the range of relevant factors.
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5.0 STUDY AREA

The study area for the noise and vibration assesgragtends to 5 km from the proposed locations
of the wind turbines and related temporary and prdjedrastructure. This is a nominal distance
selected to address the minimum 3 km distance refieed in the scoping requirements, and enable
a complete account of construction, operational gratential cumulative noise considerations
associated with the project.

The study area is predominantly rural and includestownships of Caramut to the north-west
Hexham to the north-east and Ellerslie to the southteBs assess the potential noise of off-site
traffic movements during construction, the assessmaab extends to the township of Mortlake to
the east of the projectThe land in the study area is mainly designateBaaming Zone (see zoning
map in Appendix ).

The types of locations within the study area wheoése and vibration is assessed includes:

X noise sensitive receivers, which is any discretation such as a residential dwelling where an
assessment of noise or vibration is required

X natural areas which are considered under the ERS.

The locations of noise sensitive receivers and rzianeas are identified and discussed within this
section. This section also identifies the locatibiother potential or existing projects in or nedet
study area which may be relevant to the assessmentiafulative noise.

5.1 Receivers

The termnoise sensitive receiv@eceiver) is used throughout this report when mrefieg to any
location where an assessment of noise is requiodaer than natural areas (see subsequent
discussion in Sectidn2). However, the details and types of receivers Wiast be considered are
specific to the source of noise being assessed.

The EP Regulations specify noise requirements aslelssessment procedures, the types of receivers
to be assessed and different time periods which tiigsaccounted for in the assessment.
Importantly, the requirements of the EP Regulatioresspecific to the type of noise generating
activity being assessed. For example, the typesagfivers which must be considered when
assessing commercial and industrial noise souneesallednoise sensitive area€onversely, the
procedure specified in the EP Regulations for agsggénd turbine noise requires consideration of
receivers calledoise sensitive locationg/hile noise sensitive areas and noise sensiivations are
broadly similar, there are slight differences beamethe two which relate to the types of receivers
which must be considered and the specific locatishre the noise limits apply.

The study area for this assessment includes atlivecs identified by the proponent within 5 km of

the proposed wind turbines and related infrastru@uThe assessment also considers potential noise
levels at receivers located along local traffic esvhich may be used by construction traffic
associated with the project

NZS 6808 requires that the wind turbine noise assess be undertaken at all receivers in the
vicinity of the proposed wind farm which it definas follows:

The location of a noise sensitive activity, assediavith a habitable space or education
* %o Jv nl]o JvP v}§ }v §Z AJv ( Eu ]88 X €Y

In some instances holiday cabins and camping grouamdét be considered as noise
sensitive locations. Matters to be considered idelwhether it is an established activity
with existing rights.
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Based on the above, and accounting for the requinetaef the EP Regulations, wind turbine noise
limits only apply to receivers located outside thejpct boundaryThis includes stakeholder
receivers that are subject to existing or propos@ise agreements, depending on the date and
content of the agreement).

A total of188receivers were identified by the proponent withirkB of the proposed wind turbines
and related temporary and project infrastructur@mprising:

X 139 non-stakeholder receivers on properties that are associated with the project

X 49residential dwellings on properties that are asatal with the wind farm (referred to as
stakeholder receivetserein) including:

42 receivers within the project boundary

7 receivers outside the project boundary where a nageeement is proposed between the
landowner and the proponent.
In contrast to the assessment of wind turbine naisaccordance with NZS 6808, the assessments of
construction noise and vibration levels operationalse levels do not differentiate between
stakeholder and non-stakeholder receivers.
The coordinates of all assessed receivers witlkim®f the proposed turbines and related temporary
and project infrastructure are provided in Appenéix
A site layout plan illustrating the turbine layouh-gite terminal station, BESS and receivers is
provided in Figure 3.
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Figure 3Site map of proposed wind turbines, on-site termihstation, BESS and receivers
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5.2  Natural areas

Natural areas are a land-use category for whichBR& details desired outcomes in terms of noise
level to be achieved or maintained in Victoria. TRSHElefines natural areasrasgtional parks, state
parks, state forests, nature conservation resemnwdsllife reserves and environmentally significant
areas and landscapes outside metropolitan Melboubaé are identified in a planning scheme.

Considering the above and information availablPanks and Conservation Reserves state mapping
(PARKRES), the proponent identified the followitgnal areas within 15 km of the projeét:

X Hexham School Historic Reserve, approximately 4.tbkhe northeast of the project
X Mortlake Common Flora Reserve, approximately 1h2dthe east of the project
x Cobra Killuc Wildlife Reserve, approximately 1@dkthe east of the project

X Hopkins River, Framlingham Streamside Reserve, sippaitely 12 km to the south of the
project.

Although not listed in PARKRES, Lake Connewarcated approximately 4.7 km to the east of the
project, is included in this assessment for comghesss.

The natural areas around the project are preseritefligure 4 in the following section, along with
other projects in and around the study area.

5.3  Other projects

The approved and operating projects, identified witth5 km of the project, that may be relevant for
assessing cumulative impacts, are the:

X operational Mortlake Power Station is also locasggbroximately 4 km to the east
X operational Hawkesdale Wind Farm, located approxityatd.1 km to the southwest
X operational Salt Creek Wind Farm, located approxatget4.7 km to the northeast

X approved Mortlake Energy Hub, adjacent to the eashefllortlake Power Station, comprising a
360 MW solar energy facility and a 300 MW BESS

x approved Mortlake Power Station BESS, on the eastdmof the Mortlake Power Station site,
with a capacity of 300 MW/650 MWA.

Other projects in the vicinity of the project that ameted for reference are the:

X proposed Mt Fyans Wind Faytocated approximately 10.5 km to the east

X operational Mortlake South Wind Fariocated just beyond 15 km to the southeast
X approved Woolsthorpe Wind Farm, located just beydsdkm to the southwest

These other projects are presented in Figure 4 endbntext of the project and natural areas detailed
in the preceding section.

7 Data Vievebpage
8 Based on aerial imagery and the Department of 3jpart and PlanninRenewable Energy Projects Victovigbpage

9 Based on publicly available noise assessment réweblink)
10 Origin Energy websiteeblink
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Figure 4: Project area, surrounding identified na#iareas and other projects
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EXISTING NOISE ENVIRONMENT
The scoping requirements requires the following:

Characterise the ambient noise environment in aghja@stablished residential, farming
zone, commercial and open space areas and at othresits/e land use locations.

As there are no sensitive commercial premises ifiedtwithin the study areacharacterising the
existing noise environment at commercial areasoisralevant to this assessment.

This section presents:

x the results of background noise monitoring conducteeccordance with NZS 6808 at receivers
in the vicinity of the project

x adiscussion of the ambient sound environment aura areas in the vicinity of the project.
Receivers

Background noise monitoring was conducted at adigla of receivers in the vicinity of the project
The results inform a range of aspects of the agsess, but particularly the wind turbine noise
component of the assessment.

NZS 6808 provides detailed guidance for conductagdground noise monitoring, including
identification of the locations where monitoringvgrranted, based on the predicted noise levels
associated with the wind farm. The noise modelliegplts that are subsequently presented in
Sectior9.4 demonstrate that predicted noise levels are betwenand 40 dBabofor 2 non-
stakeholder receivers (D620 and D622). In accordaitteNZS 6808, background noise monitoring
should therefore be undertaken at the identified reécers.

It is noted that consent to undertake background naigenitoring was not granted at receiver D620
Considering the location of this receiver, suitagliernative receivers were not available.

For community engagement purposes, the proponent atspiested that additional, voluntary,
noise monitoring be undertaken &tother non-stakeholder receivers where predicted edmsvels
are below 35 dBaboand one stakeholder receiver (D362). However, corsemndertake
background noise monitoring was not granted at ofithese additional non-stakeholder receivers.
The additional monitoring locations were identifiatidistributed locations around the wind farm to
represent noise levels in different directions frdhe project

Based on the above, background noise monitoring egased out from 5 Juni 20 July 2023 at
7 receivers, as presented in Figure 5 together with35 dB Ago noise contour. Analysis and results
of the survey are detailed in the Background NoispdR.**

11 MDA Report Rp 003 R2@190086Hexham Wind Farni Background noise monitorindateds October2025
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Figure 5Background noise monitoring locations
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Consistent with common practice for wind farm noiss@ssments in Victoria, the background noise
levels have been separately analysed for the all-fiday and night combined) and night period. The
tabulated data presented in Table 2 and Table 3 sansa the background noise levels determined
in accordance with NZS 6808 for the all-time antitdigne periods, respectively.

The data in the following tables is provided for traid range of key wind speeds relevant to the
assessment of wind farm noise. The results fawaleyed wind speeds are illustrated in the
graphical data provided for each receiver locatioithie appendices of the Background Noise Report.

Table 2: Background noise levels at all monitoringations, dB hgo t all-time period

Receiver  Hub height wind speed, m/3
3 4 5 6 7 8 9 10 11 12 13 14 15

D39 -b 284 284 289 297 309 323 340 359 379 400 422 444
D205 -b.b 333 334 338 345 354 365 37.7 39.1 405 420 436
D294 27.9 282 288 296 307 320 335 351 368 385 403 420 437
D362(S) -° 295 297 302 31.1 321 335 350 36.6 384 40.3 423 443

D367 -b 296 29.8 302 308 316 326 338 352 36.6 382 39.8 415
D413 -b 280 281 284 291 30.1 313 328 344 361 379 39.8 417
D622 275 278 281 286 292 299 306 315 325 336 348 360 374

(S) Stakeholder receiver
a DRY02 met magt149 m above ground level at 642090 E, 5779958 NA@D20 zone 54)

b Regression lines indicate an increase of backgtowise levels as hub height wind speed decreasethis
feature is deemed to be an artifact of the regressamalysis process due to the large scatter of fgcit
low hub height wind speeds, the regression linegehiaeen truncated at their lowest values.

Table 3: Background noise levels at all monitoringations, dB heo t Night-time period

Receiver  Hub height wind speed, m/3

3 4 5 6 7 8 9 10 11 12 13 14 15

D39 -b -b 228 228 236 249 268 290 315 343 372 400 428
D205 -b -b 269 269 274 283 296 312 330 351 372 394 416
D294 219 219 224 234 248 265 285 306 329 353 377 401 423
D362 (S) -P -b 239 242 250 264 281 302 325 350 37.6 403 429

D367 -b -b -b 245 247 254 266 281 299 320 343 36.7 392
D413 -b -b -b 234 236 245 259 278 300 324 350 37.7 404
D622 -b -b 241 242 246 253 262 274 289 305 322 341 36.0

(S) Stakeholder receiver
a DRY02 met magt149 m above ground level at 642090 E, 5779958 NA@DZE0 zone 54)

b Regression lines indicate an increase of backgiowise levels as hub height wind speed decreasethis
feature is deemed to be an artifact of the regressamalysis process due to the large scatter of fgcit
low hub height wind speeds, the regression linegehiaeen truncated at their lowest values.

The values presented in the above tables would nedae updated if the final hub height is different
from 149 m.
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6.2 Natural areas

The natural areas identified in Secti®i2 encompass a broad range of ambient sound environments
The map in Figure 4 of Sectidi2 provides an overview to illustrate the project ssed the natural
areas identified in the vicinity of the project.

The sound environment within the natural areas ia thcinity of the project would be characterised
by a varying mix of natural sounds and intermittenthropogenic noise sources. For example:

x at the Hexham School Historic Reserve, to the northefbie project, the sound environment
would include intermittent road traffic movements ohd Hamilton Highway and Woolsthorpe-
Hexham Road, anthropogenic activities within theéam township and agricultural activity
such as ongoing forestry operations.

x at the Mortlake Common Flora Reserve, to the easheffroject, the sound environment would
include intermittent road traffic movements on the Héton Highway, anthropogenic activities
within the Hexham township and nearby agriculturetivty such as ongoing forestry operations.

x at the Cobra Killuc Wildlife Reserve, to the norttez the project, the sound environment
would include intermittent road traffic movements ohe Mortlake-Ararat Road, the adjacent
Salt Creek Wind Farm and nearby agricultural activity.

X at the Hopkins River, Framlingham Streamside Restnthe south of the project, the sound
environment would include intermittent road trafficarements on the Ellerslie-Panmure Road
and Mortlake-Framlingham Road and nearby agriculi@ctvity.

X at Lake Connewarren, to the east of the project, soaeind environment would include
intermittent distant road traffic movements on the Hkins Highway and Woolsthorpe-Hexham
Road, Mortlake Power Station and agricultural digtisuch as ongoing forestry operations.

As a result of these factors, and the extent of tfagural areas, background noise levels are likely to
vary significantly. At locations in the vicinitytoivnships, the background noise levels would be
elevated by the effect of road traffic noise and amjpogenic noise. At other locations where wind
disturbance of vegetation is a key influence, thekzround noise would vary significantly according
to factors such as ground elevation (in turn affiegtexposure to the wind) and the type and density
of vegetation in the surrounding area.

Background noise monitoring in the areas aroundgt@ect were primarily used to quantify noise
levels at locations where the data is used to essibtjuantitative noise criteria. However, the result
of the noise monitoring presented in presented irc&m 6.0 generally demonstrate low background
noise levels across the wind speed range. For exarepém at the wind speeds comparable to the
speed when the wind turbines would be approachingittmaximum noise emissions, background
noise levels are generally comparable to or lowentB&dB Lago
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CONSTRUCTION NOISE AND VIBRATION ASSESSMESTRUCTION ACTIVITY

This section presents an assessment of noise amdtizcib from the majority of the proposed
construction activities. The exceptions are the pregdon-site quarry and concrete batching plants
which are assessed separately in Seddidn

A site layout plan illustrating the location of theoposed construction activities and receivers is
provided in Figure 6.

Assessment requirements

The requirements of the EP Act are applicable te@and vibration associated with construction
activities. The following obligations therefore &ppnder the EP Act:

x Construction activities must not cause unreasonatdise according to the listed factors set out
in the EP Act.

X The risk of harm from construction noise and vilmatmust be minimised so far as reasonably
practicable, in accordance with the GED under th&&P

EPA Publicatioh834.2provides guidance relevant to meeting the obligati®f the EP Act.
However, unlike the operational aspects of the pobj¢here are no defined noise levels at which
construction noise is prescribed to be unreasonaatel the EP Regulations do not set mandatory
assessment requirements. Specifically, there arpmescriptive regulatory requirements concerning
the level of noise and vibration generated by condinrcactivities.

In the absence of direct regulation relating to stmction noise levels, the ERS objectives and
indicators are relevant and provide a reference fanging the potential risk of construction related
noise and vibration.

Specific details of the assessment guidelines eglplie to noise and vibration associated with
construction activities are detailed in Sectidigto C9of Appendix C.

Construction hours

The majority of the construction works associatdthvthe project are proposed to be restricted to
normal working hours as defined by EPA Public&t&8#.2

X Monday to Friday:0700to 1800 hrs
X Saturday: 0700to 1300 hrs

In accordance with EPA Publicatl884.2 construction activities that are justified as lowise
impact, managed impact or unavoidable works mayooaitside normal working hours.

Unavoidable works outside of normal hours are expgédb comprise the delivery of oversized
turbine components (turbine blades) at times selecte minimise traffic disturbance on
surrounding roads, foundation concrete pours durirgg days, and may potentially include turbine
installation activities that are sensitive to weathmmditions (e.g. installation of rotors). No other
unavoidable works outside of normal hours are dptited at this stage in the project.

Any proposed low-noise impact, managed impact onoi@dable works that may occur outside
normal working hours would need to be documented Toastruction noise and vibration
management plan (CNVMP), along with a protocoltierjstification, approval and management of
the works.

In the event of any other low-noise impact, manageg@act or unavoidable works being identified
during the detailed construction planning for theopect or during construction, these would need to
be assessed in accordance with the protocol detailetie CNVMP.
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Figure 6 Site map of proposed construction activities andcedvers
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Construction noise sources
A variety of construction equipment would be usedtfog project.

Sound power levels for the proposed constructiomipgent have been determined based on noise
level data from previous projects of a similar mattogether with data sources including 2436
and BS 5228.

Table 4 summarises the noise emissions used t@sepnt key items of plant associated with
construction.

Table 4: Construction noise sources sound powerajaB lya

Noise source Sound power level
Bulldozer 108
Concrete pump 108
Concrete truck 108
Crane (1,200 t) 115
Crane (2001) 105
Crane (500 t) 110
Delivery truck 107
Dump truck 117
Excavator 107
Generator 99
Grader 110
Horizontal directional drill 110
Vibratory roller 108

Overall aggregated total sound power levels for kaystruction tasks have been determined on the
basis of an indicative schedule of equipment asgediwith each task. The actual equipment choices
and equipment numbers for each task are not presed#fined in detail. The schedule of equipment
listed here therefore does not represent a finaldefinitive list of plant and has been adopted irsthi
assessment solely for the purpose of a risk assessof construction noise levels.

The overall total aggregated sound power levelstarh of the key construction tasks are detailed in
Table 5, and assume that each item of plant assatiaféh a task operates simultaneously for the
entire duration of an assessment period.
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Table 5: Overall sound power levels of key constianttasks, dBa

Construction task Plant/Equipment Approximate overall
sound power level

Access road and tracks constructic 1 x Bulldozer, 7 x Delivery truck, 2 x Dump tru 120
2 x Excavator, 1 x Grader

BESS 1 x Bulldozer, 1 x Concrete pump, 1 x Concre 115
Terminal station truck, 1 x Crane (500 t), 1 x Delivery truck,
1 x Excavator, 1 x Generator, 1 x Vibratory rol

Cable trench digging 1 x Bulldozer, 1 x Dump truck, 1 x Excavator 120

1 x Delivery truck, 1 x Generator, 1 x Horizont 110

Horizontal directional drilling drilling

Permanent met mast 1 x Bulldozer, 1 x Concrete pump, 1 x Concre 115
truck, 1 x Crane (500 t), 1 x Excavator

Powerline pole 1 x Bulldozer, 1 x Concrete truck, 1 x Crane 115
(200 1), 1 x Excavator

Powerline stringing 2 x Crane (200 t), 1 x Delivery truck, 115
1 x Excavator, 1 x Generator

Site compound 1 x Bulldozer, 1 x Concrete pump, 1 x Concre 115

Site O&M and carpark truck, 1 x Crane (200 t), 1 x Delivery truck,

Staging areas 1 x Excavator, 1 x Generator, 1 x Vibratory rol

Temporary construction site office
Wind turbine hardstands

Turbine assembly 1 x Crane (1,200 ), 2 x Crane (200 t), 2 x Cra 120
(5001), 1 x Generator

Turbine foundations 1 x Bulldozer, 1 x Concrete pump, 1 x Concre 115
truck, 1 x Crane (200 t), 1 x Delivery truck,
2 x Excavator, 1 x Generator

Horizontal directional drilling may be required fmble crossings at creeks, roads and wetlands, but
the location of these activities is not yet confirche

Construction activities would also include operatif one on-site quarry and up to 7 concrete
batching plants.

Blasting is proposed for the quarry aggregate exioacprocessing and may also be required as part
of construction of wind turbine foundations. A biiag) assessment is not included in this assessment
as it has been addressed in a separate techniadlyswhich is included and considered in the draft
quarry work plan.

An extraction period of approximateByears is expected for the on-site quarry for congiarc
activities to provide material for road sub-base dae/pavement.

The concrete batching plants may also be requicedgerate throughout the estimated 2-year
construction period. As the project is proposed todmmstructed in one stage, it is assumed that all
7 proposed concrete batching plants may be operasingultaneously.

As a result of the projected duration of operationtleé on-site quarry and batching plants, these
activities have been assessed against the noistsloeiermined in accordance with the Noise
Protocol (refer to Sectio8.0).
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Predicted construction noise levelson-site activities

Receivers

Noise levels associated with each of the main cortiin tasks have been predicted at the nearest
receivers to provide an indication of the upper gaof noise levels, as detailed in Secddhl

Given that the precise equipment selections and roethof working would be determined during
the development of a construction plan, and that theise associated with construction plant and
activity varies significantly, the predicted noiseels are provided in the following sections as an
indicative range of levels which may occur in practice

The predicted noise levels for each of the main toieion tasks are presented in Table 6 and
Table 7 for non-stakeholder receivers and stakeholdeeivers, respectively.

Table 6: Indicative range of construction noise gietions t Non-stakeholder receivers

Construction task Nearest receiver Distance to nearest Predicted level
receiver, m range, dB heq

Access road and tracks constructior D482 322 5560

BESS D413 2,584 30-35
Terminal station

Cable trench digging D620 788 4550
Permanent met mast D205 909 4045
Powerline pole D299 728 4550
Powerline stringing D299 727 4045

Site compound D482 379 50-55

Site O&M and carpark

Staging areas

Temporary construction site office
Wind turbine hardstands

Turbine assembly D622 1,041 4550
Turbine foundations D622 1,041 40-45
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Table 7: Indicative range of construction noise gietions, dB keq t Stakeholder receivers

Construction task Nearest receiver Distance to nearest Predicted level
receiver, m range, dB heq

Access road and tracks constructior D418 (S) 142 6570

BESS D356 (S) 937 4045
Terminal station

Cable trench digging D380 (S) 379 5560
Permanent met mast D418 (S) 667 4550
Powerline pole D355 (S) 401 50-55
Powerline stringing D355 (S) 400 4550

Site compound D418 (S) 233 5560

Site O&M and carpark

Staging areas

Temporary construction site office
Wind turbine hardstands

Turbine assembly D438 (S) 494 5055
Turbine foundations D438 (S) 494 4550

The predicted noise levels presented above are gtgtthe range expected for the construction of
a wind farm. The highest predicted noise levelsrarted to occur during the construction of access
roads near a non-stakeholder receiver, followed &lgle trench digging. The increased noise levels
from these activities occur as a result of the wodcurring at reduced separating distances when
these activities are closest to receivers. Howetrer works associated with these construction
activities progress relatively quickly and thereftihese levels would only be expected to be reached
for a short period of time (typically significankss than three to four weeks for the constructioin
access roads and less than one week for cable trdigiing).

EPA Publicatioh834.2construction noise guidance does not apply recenase limits during
normal working hours. However, the magnitude of thedgticted noise levels is sufficient to warrant
the works being restricted to normal working hoursttker, the predicted levels, combined with the
scale of the project, are sufficient to warrant tmeglementation of EPA Publicatia834.2
requirements with respect to both noise emissions amahagerial controls.

Further, the predicted noise levels are above the @8%eriod objective of 40 dReq16nWhich is
relevant to the areas around the project (see Ta@8@f AppendixC3. While the ERS objective is not
a design requirement or assessment criterion, araivsry stringent reference for considering
temporary noise sources, it provides a further iradion of the potential risk of construction noise
This comparison supports the need for all reasongbdigticable measures to be implemented to
minimise the risk of harm from noise, in accordand whe GED under the EP Act.

In terms of potential out of hours work, and considterith EPA Publicatioh834.2 this would need
to be limited to low-impact noise worksyanaged impact works and unavoidable works.

Prior to construction of the project, all reasonabplhacticable measures that would be implemented
to minimise the risk of harm from construction noesed vibration should be documented in the
CNVMP. Given that brief periods of high levels aedipted from some activities, the plan should
include provisions to notify receivers of the tirgiof the nearest construction activities.
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7.4.2 Natural areas

Construction activities represent a temporary souoé@ndesirable noise in sections of the natural
areas around the project

The overall construction period for the projectigproximately 2 years, from enabling works through
to commissioning. Within this period, the locatiofithe works would be constantly varying as the
work front for each construction stage progress tgb the project area. As a result, at a given
location within the neighbouring natural areas, ctastion noise would only be experienced for a
portion of the overall construction period. As thenstruction activities move further away from a
given location within the natural area, the intermeitit noise of construction would progressively
reduce and the noise would be akin to that of distamtérmittent agricultural activity in the
surrounding area.

In terms of the extent of areas affected, the likelild of very low background noise levels at distant
and sheltered parts of the natural areas means thieréhe potential for construction activities to be
audible over distances of up to 3 to 5 km from the wsit&s.

As detailed in Sectidh 2, the nearest natural areas, being Hexham SchoaobiitidReserve and Lake
Connewarren, are both approximately 4.5 km from pineject. All other identified natural areas are
located more than 10 km away from the project

The actual distance at which construction activittesld be heard in practice would depend on a
range of factors, particularly atmospheric condisoand background sound levels. This is partigularl
relevant for natural areas near major roads and tokips where background noise levels would be
elevated and construction activity would only likely audible when it is occurring at the nearest
sections of the project.

Construction noise levels are estimated uB®35 dB Leqat both the Hexham School Historic
Reserve and Lake Connewarren as a result of ateeksconstruction and cable trench digging
(activities which only occur briefly near a sensitivcation as construction progresses). For most
construction activities, the predicted constructiooise levels at identified natural areas are liss
35 dB heq

It is important to note that these represent worst eggredicted noise levels for the nearest work
site to each location, all equipment associated with activity operating continuously, and for
conditions which favour sound propagation. Actuailse levels from a given work site would be
lower in practice, and would be significantly loveerthe construction work front moves to other
sections of the project.

The predicted noise levels are therefore low fanf@rary sources of noise and would be
comparable to the range of noise levels that woutdur when occasional farming activities are
occurring in surrounding areas. However, while thedicted noise levels are low, the noise of
construction activity is distinct from that of theatural sound environment, in terms of both the
frequency and temporal characteristics of the nofSenstruction activity and equipment that are
characterised by tonal or impulsive sources wowddibst prominent and are likely to represent the
greatest source of impact on natural soundscapess@uction activity would therefore impact the
value of the soundscape in these natural areas whenxorks are occurring.
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Based on the above, while construction noise impagtthe environmental value would be
temporary, the effects of construction noise baman tranquillity and enjoyment outdoostould
be accounted for in the preparation and implementatiof the CNVMP for the project. The key
measures for addressing the noise of constructimas follows:

x Selection of low noise emission plant for constimetactivity throughout the project (i.e. wider
adoption of the noise mitigation and management maasuvhich would typically be
implemented when working near residential locations)

X Selection of construction equipment to minimise aligtinctive undesirable characteristics which
could be more intrusive over wider areas, suchossit reversing signals and low frequency noise
emissions

X Maintenance of site equipment and infrastructurertonimise noise emissions, particularly with
respect to site access tracks where surface detation can lead to excess impact noise from
the carriages of heavy vehicles

x Planning for the most efficient way to complete twerks and minimise the duration of the
noise

X Restriction of construction activities to normal tkimg hours wherever practical do so.

Adoption of these measures would enable the extentatiural areas affected by construction
activity, and the duration the areas are affected, farbe practicably minimised.

7.5 Predicted construction noise levelsoff-site traffic
Construction of the project would generate traffic e surrounding road network comprising:
X car movements associated with construction personnel

X heavy vehicle movements associated with the transgith of construction plant, construction
materials and components of the proposed turbines aglated infrastructure.

A significant compnent of the potential traffic movements relates to tiseurcing of aggregate for
construction The project includes a proposed-site quarry which would enable aggregate to be
sourced from within the site boundary, thereby rechgrtraffic on the surrounding road network.
While this is the preferred option for the projettie on-site quarry is subject to a separate approvals
process. fie Traffic Assessment for the project has therefaragidered the potential impacif

2 options!?

X Scenario 1: 100% of all aggregate for the conswuoatif internal tracks and hardstand areas
sourced from the on-site quarry (on-site materialismng)

X Scenario 2: all construction material sourced af-@bff-site material sourcing)

The Traffic Assessment notes that, subject to résglthe establishment of an on-site quarry,
unsealed internal access roads, hardstand areastadpgrade/upkeep of local external roads used
for project construction traffic would be construdérom material sourced from then-site quarry.

Prior to the establishment of the on-site quarry,imthe event that on-site materials sourcing is not
possible, material for road and hardstand constructioould be sourced externally from one or
more quarries in the vicinity of the project.

For consistency with the Traffic Assessment, theptigl noise from off-site traffic associated with
the 2 scenarios has been considered.

12 Ratio Consultants Pty Lfftansport Impact Assessment Repoitexham Wind Farm Project (19790T-F03)
dated 13 August 2025 (Traffic Assessment)
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Two key traffic routes have been considered for thiegoses of the noise assessment:

X Hamilton Highway within the township of Mortlakeyilop Street): this section of highway is
one of the key transport routes to the project and waylotentially support the highest number
of heavy vehicle movements for off-site material sog (scenario2 The route is also adjoined
by receivers including dwellingsands Z}}o ~*S }ou v[e * Z}}o0-"

x Camnewarren Lane between Mortlake and the project sitéocal road which would support the
highest number of heavy vehicle movements for bothsi@a-and off-site material sourcing.
There are also non-stakeholder receivers in proyjnaitthis route.

Other highways and local roads in the area arouredgioject would also be used for construction.
However, the project traffic movements on these resitvould be lower and the receivers along
these routes are generally positioned at comparailéurther setbacks. The 2 key routes considered
in this assessment therefore provide a worst-caggesentation of off-site traffic noise.

To assess off-site traffic, reference has been ntadeshicle movement data for existing conditions
and the 2 scenarios considered in the traffic assent. The data was generally sourced from the
Traffic Assessment, with the exception of existialgi®le movement data through Mortlake which
was sourced from th®TPonline traffic volume database. The relevant tiaffata is summarised in
Table 8. The vehicle movement data for the projetdtes to the peak period of construction.

Table 8 Average daily vehicle movements

Route Existing conditions Peak construction traffic:  Peak construction traffic:
on-site sourcing off-site sourcing
Total Heavy Total? Heavy Total? Heavy
vehicles (%) vehicles (%) vehicles (%)
Hamilton Highway 3,387° 654(19%)F 396° 281(71%)°  780° 665(85%)°
(Dunlop St)
Cmnewarren Lane 380 1957 337 252 (7%%) 682 597(838%)
(5-15%Y

a Excluding oversized deliveries (movement numbaersmall and would be scheduled separately foetyadnd to
minimise disruption on the network)

b  Data sourced fror@ TP traffic volume databaseorresponding to the 2020 estimate of the anranatrage daily traffic
Estimate based on the sum of the traffic assesgrdata for Connewarren Lane and the Hamilton Higleast of
gate 11 site access. This will slightly overestntia¢ movement numbers for the off-site sourcingisario because it
includes the potential heavy vehicle movements agged with aggregate sourcing from the Gillear Quato the
south of the project, which would not enter the taship of Mortlake.

d Heavy vehicle percentage not provided in DTPi¢craflume database or Traffic Assessmeinidicative range of 5-15%
assumed for assessment purposes.
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From the traffic data presented in Table 8, traffaise levels have been predicted using the
Calculation of Road Traffic Noise (CoRTN) predistethod. This method is widely used in Australia
for the prediction of traffic noise. However, thesthod is primarily intended for predicting traffic
noise levels from high volume road and is not desibfor modelling roads with low vehicle
numbers. The results using CoRTN are thereforedtigdiconly and enable comparisons to be made
between baseline traffic conditions and the 2 scéosr

The following assumptions have been adopted as infutthe CoRTN predictions:

x The daily traffic volumes associated with existingditions and construction of the project have
been normalised to hourly values for assessment psies. The hourly traffic volumes have been
approximated based on the data shown in Table 8 asdiming an even distribution of both
existing traffic (over a 24-hour period) and peakstaiction traffic (over a 10-hour working day).

X The hourly upper noise levdlsiio,1) are calculated using CoRTN and then convedduburly
average noise levelsag 1) for comparison with guidance from the ERS. The camweis based
on subtraction of 3 dB from the from the hourly upp®ise levels (the typical difference
between the upper and average noise level of roaffith

The reference levels from the ERS are strictly thaseaverage noise levels over a 16-hour period
(0700 t 2300 hrs)However, as the hourly movement numbers referenceth@massessment are
an average across the total periods (24 hours fastiexj traffic and 10 hours for peak
construction traffic), the indicative values aretable for direct comparison with the ERS
reference leveld?

Note also that equivalent noise levelgef) -are used as a metric for comparing baseline, ages
and ERS reference levels. This provides a sultakls for identifying the risk of construction
noise impacts. However, noise levels in practiceldbe experienced as intermittent noise
increases from individual movements.

x Traffic speeds have been set to 60 km/h for Hamiktighway/Dunlop St and 100 km/h for
Connewarren Lane.

X Ground cover between the road and the receivers ssiated to be mixed within the township of
Mortlake and grass or cultivated fields between Gamarren Lane and receivers.

X Representative calculation distances have been &dor the noise assessment based on
typical receiver setback distances along the relévaad sectionst 25 m for Hamilton
Highway/Dunlop St and 100 m for Connewarren Lane.

x The predicted noise levels are determined for ffisdd conditions, consistent with the guidance
in the ERS.

13 This provides a conservative assessment as th@@6noise level of construction traffic will biggitly lower than
the value calculated using hourly values calculditech a 10-hour working day.
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The predicted noise levels for each route and sderame presented in Table 9.

Table 9 Predicted off-site traffic noise levels during thpeak period of construction, dBakgin

Route Existing Proposed® Change

Onssite material sourcing

Hamilton Highway/Dunlop St 58 60 +2

Connewarren Lane 39-40P 48 +8

Off-site material sourcing

Hamilton Highway/Dunlop St 58 62 +4

Connewarren Lane 39-40P 52 +12

a Combined existing and construction traffic volumes
b Range based on assumed HV percentages for Comeeviane

In broad terms, the results indicate that constroctitraffic is likely to result in clearly discerieib
increases in total road traffic noise levels for bdtke on-site and off-site material sourcing scensirio
The increases would be most pronounced for thesit#-sourcing, consistent with the higher
number of truck movements associated with this scemarhe following specific points are noted in
relation to each scenario:

X Onsite material sourcingniterms of average noise levetbe predicted 2 dB increase at
receivers adjacent to the Hamilton Highway in the naWwip of Mortlake equates to a just
perceptible increase in noise levels. This woutdcslly be consideredminor increase
However, as the increase primarily relates to théugfice of additional heavy vehicle
movements, the change is likely to be observed aserfrequent instances of increased noise
levels duringatruck passhy. At receivers adjacent to the Connewarren Lane raile average
noise level increase would represent a clearly matiiie change primarily as a result of the low
number of existing movements on this route.

x Off-site material sourcing: in terms of average edevels, the 4 dB and 12 dB predicted
increases adjacent to the Hamilton Highway in Mé&tland Connewarren Lane respectively
both represent noticeable increases.. As the incesgzimarily relate to heavy vehicle
movements, the increases at both locations wouldim@e readily perceived as a clearly
noticeable increase in the regularity of increasmise levels during truck pass-by events.

To provide further context to the noise levels, thigiectives defined in the ERS are relevant to
construction traffic noise. While the ERS objeditle not represent limits or design targets, they
serve as a reporting benchmark, and noise levaetyalthe objective are an indicator of risk.

The ERS objectives for receivers along the tnaftites (land category IV under the ERS) are
40dB Laeg,16nand 35 dB Aeqsnfor the day and night respectively. The modellmgjcates predicted
total noise levels above the objectives along batdific routes, particularly for off-site material
sourcing and the receivers adjacent the Hamiltorhi#igy in Mortlake. The predicted existing noise
levels are also noted to be above the objectigeseceivers adjacerib the Hamilton Highway and
comparable to the objectivest receivers adjacent Connewarren Lane. This is sofabynt of

context and does not infer the predicted noise lewgreases are acceptable or otherwise.

There are no mandatory noise limits or guideline¥itoria which are directly applicable to the
noise of off-site construction traffic. However, theedicted noise level increases, and the
comparisons with the ERS objectives, demonstratiear risk of amenity impacts as a result of
construction traffic.
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In accordance with the GED, the risk of harm wouletiie be minimised so far as reasonably
practicable. In this respect, the modelling resuyltsvide support for the preferred option of an
on-site quarry to minimise the number of off-site velei movements associated with material
sourcing. Further, the assessment of constructioffittdnas been based on heavy vehicle
movements occurring over a 10-hour period, consisteitih the normal working hours of on-site
activities Averaging the movements over a 10-hour period adswilts in a higher number of hourly
movements for conservative noise modelling purposéswever, the normal working hours defined
in EPA PublicatiobtB834.2directly relate to on-site activities. Without sgic controls in place, heavy
vehicle movements associated with material sourciogld occur outside of these hours, and
potentially during the night period prior to 0700sarThis introduces additional risks with respect to
the potential for sleep disturbance from traffic sei In recognition of this, heavy vehicle movements
associated with material sourcing from local quarsasuld not occur on the surrounding road
network before 0700 hrs. Specifically, heavy vehittements associated with material sourcing
from local quarries should not occur on the loa@dd network or within local townships around the
project before 0700 hrs.

Consistent with the recommendations for on-site straction activitiesreasonably practicable
measures that would be implemented to minimise thekrof harm from construction traffic noise
should be documented in the CNVMP. The plan shaddidess the measures noted above and other
measures for:

x the education of heavy vehicle drivers about theirigaions under the GED

x informing local communities and other relevant sthklders (e.g. local coundbout the peak
periods of construction traffic and the measurestthél be implemented to minimise the nas
so far as reasonably practicable.

Construction vibration

The nearest receiver to construction activitiea stakeholder receiver @18) located approximately
140 m from the proposed access tracks. The neareststakeholder receiver (D482) is located
approximately 20 m from the proposed access tracks.

This distance is greater than minimum working disemnfor cosmetic damage (25 m) and human
comfort (100 m) as detailed in Tall& of SectionC8 As such, construction activities are beyond the
safe working distances for both cosmetic damagelainmdan response.

Vibration is therefore considered a low risk for h@ject and, as such, vibration monitoring is not
expected to be required.

Mitigation measures and risk assessment

Based on the findings in the previous sections,réfemmended mitigation measure for addressing
construction noise and vibration is to establistequirement for a CNVMP to be prepared prior to
commencement of construction (mitigation measureareince number EM-NV01). The purpose of
the CNVMP is to document all controls that would beduseminimise construction noise and
vibration risks as far as reasonably practicabdsedol on updated information about the planned
construction works and equipment selections. Thedudes risk related to on-site construction
activities and off-site construction traffic on tis&irrounding road network. The risk controls must be
proportionate to the risk of harm from noise. The fidquirements of the CNVMP are documented
in SectioriL1.0within a consolidated list of mitigation measufes the project.

Accounting for the assessment findings and the psgal mitigation measures, an assessment of
construction noise and vibration risk associatechwit-site activities is presented in Taldle. An
assessment of the construction noise risk associati#ial offsite construction traffic is subsequently
presented in Tablél. The risk assessment fdif-@ite construction traffic is applicable to both the
on-site and off-site material sourcing options coresétl.
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TablelQ: Construction noise and vibratiort on-site activities - risk assessment

Item Rating

Inherent Residual

Comments

Consequence Minor Minor

Likelihood Possible Unlikely

Overall rating Medium Low

Construction works are proposed to be limited tamal
working hours for the majority of activities. Congttion
noise levels are also predicted to be low at most
receivers for most of the construction period. Thghest
predicted noise levels relate to activities thabgress
quickly and would therefore occur relatively briedit a
given receiver.

The predicted construction noise levels are based o
conservative assumptions. Noise levels in practiee
expected to be lower than predicted for most of the
time. The development and implementation of a CNV}
would minimise the likelihood of construction noiaed
vibration risks.

The applicable EPA Publication 1695.1 guidandééor
residual risk rating is:

Acceptable level of risk. Attempt to eliminate
risk but higher risk levels take priority.

Tablell: Construction noise and vibratior off-site traffic - risk assessment

Item Rating

Inherent Residual

Comments

Consequence Moderate Minor

Likelihood Likely Likely

Overall rating High Medium

Off-site construction traffic is predicted to resid clearly
noticeable increases in traffic noise levels on the
surrounding road network. Without controls, the
inherent consequence includes an increased rishezp
disturbance as result of the potential for heavy
movements during the night (prior to 0700 hrs). ktihe
recommended mitigation measures, particularly the
restriction of heavy vehicles associated with mater
sourcing to avoid movements in the local townstops
on the local road network before 0700 hrs, the desil
effects of construction traffic noise would be mimo

The predicted off-site traffic noise levels are d&@dsn
conservative assumptions. Noise levels in practiee
expected to be lower than predicted for most of the
time. However, the clear increases in heavy movemer
numbers on the surrounding road network, particwarl
for the off-site material sourcing scenario, indiesithat
amenity impacts as a result of traffic noise léneleases
are likely during the construction period.

The applicable EPA Publication 1695.1 guidandééor
residual risk rating is:

Can be acceptable if controls are in place.
Attempt to reduce to low.
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8.0 CONSTRUCTION NOISE ASSESSMEMIRRY AND BATCHING PLANT OPERATIONS

A site layout plan illustrating the proposed on-sjigarry, concrete batching plants and receivers is
provided in Figure 6.

8.1  Operating hours

Consistent with the construction hours presented @tit®n 7.2, on-site quarry and concrete
batching plants are proposed to operate during nofmarking hours as defined by EPA Publication

1834.2
X Monday to Friday: 0700 to 1800 hrs
X Saturday: 0700 to 1300 hrs

8.2 Assessment criteria

The proposed on-site quarry and concrete batchingtplamuld operate during various periods of
the construction stage of the project. While thesdédties are temporary operations associated with
construction, they may be required to operate overazipd of approximately 2 years, given the size
of the project. As a result of the projected duratiohoperation, and as required by the scoping
requirements, the on-site quarry and concrete batchplants have been assessed against Victorian
noise requirements for commercial, industrial anade premises (industry premises). It is however
noted that these noise limits do not differentiatetwveen temporary and permanent operations.

Based on the above, the following obligations appiger the EP Act and EP Regulations:

X Operation of the on-site quarry and batching plamisst not cause noise that is prescribed to be
unreasonabler assessed to be unreasonable according to thedifetors set out in the EP Act.

X The risk of harm from noise associated with the de-guarry and batching plants must be
minimised so far as reasonably practicable, in etamce with the GED under the EP Act.

x Frequency spectrum is a prescribed factor underBEfeRegulations and, as a result, an objective
assessment of low frequency may inform an assessofambhether the noise is unreasonable.

In terms of assessment requirements, the EP Reguaspecify that the prediction, measurement,
assessment and analysis of noise for commercidisimial and trade premises must be conducted in
accordance with the Noise Protocol.

The Noise Protocol procedure for determining noiisgté depends on whether the noise source or
the receivers are located in a rural or urban afBEae rural areas procedures of the Noise Protocol
apply to the project

In accordance with the Noise Protocol, the on-sitargyis considered as an earth resources
premises with specific procedures for determinirase limits. The procedures account for the land
zoning where the noise receivers are located and, wiagplicable, the background noise in the
area.

Noise limits associated with the operation of the caete batching plants are based on zone levels
determined according to the land zoning of the areavhich the noise source and receivers are
located. These zone levels are then adjusted, whppopriate, for a range of factors, including
background noise.
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noise levels during the relevant assessment condition theon-site quarry and concrete batching
plants (i.e. low wind speeds) are relatively lowns§idering that the land zoning is continuous
between the proposed on-site quarry and concrete batg plants and the nearest receivers, a

distance adjustment is not applicable.

As shown on the land zoning maps presented in Adipdnboth receivers and noise sources (on-site
guarry and concrete batching plants) are locatethiniland designated as Farming Zone (FZ).

Accordingly, the applicable noise limits are detaile Tablel2.
Table12: Applicable Noise Protocol noise limits, dB ENL

Period Day of week Start time End time Noise limit

Day Monday t Saturday 0700 hrs 1800 hrs 46

Evening Monday t Saturday 1800 hrs 2200 hrs 41
Sunday, Public holidays 0700 hrs 2200 hrs

Night Monday t Sunday 2200 hrs 0700 hrs 36
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Figure 7 Site map of proposed on-site quarry, concrete baitatp plants and receivers
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Noise emissions

The design of the on-site quarry and concrete batghglants, the schedule of equipment to be used,
and the intensity of operations, would be developedjreater detail during subsequent stages of the
project.

Preliminary information has therefore been modelleddi®velop estimated noise level predictions
based on the example schedule of plant and noisessims described in the previous section and
excluding any source screening. In the absencedetailed quarry profile design, a simplified terrai
profile has been used for the modelling. This apgiois conservative as the inclusion of quarry
profiles would add screening effect resulting iwés predicted noise levels at receivers. Given these
inputs, the noise predictions presented in the sulpsent section are indicative only, and would be
subject to refinement when further information becomesgailable.

A variety of plant would be used at the proposedsite-quarry and concrete batching plants. Sound
power levels for the types of equipment expected/ddoeen determined primarily based on noise
level data from previous projects of a similar mafuogether with noise data sourced from A&36.

Tablel3 summarises the noise emissions used to representtkens of plant associated with the
proposed on-site quarry and concrete batching plafmtse noise emissions are presented in the form
of sound power levels, which are a measure of sl energy produced by each item of
equipment.

Table13: Noise sources sound power da@ Lwa

Noise source Sound power level (per equipment item)

Onsite quarry

2 x Concrete trucks 108
3 x Dump trucks 117
1 x Excavator (100 to 200 kW) 107
1 x Excavator fitted with pneumatic breaker 118
2 x Front end loaders 113
1 x Generator 99

2 x Rock crushers 120

Onsite concrete batching plants

1 x Batching plant 110
6 x Concrete trucks 108
1 x Concrete pump 108
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Predicted noise levels

The predicted noise levels have been calculated ukimgnethod detailed in Sectigh2.2and are
presently based on all plant continuously operatimgultaneously within any given 30-minute
assessment period. In practice, variations in theatlon and intensity of operation of each item of
plant are likely to result in lower noise levelbe$e variations in operating characteristics would
need to be accounted for in the detailed design assent report.

An adjustment of +2B has then been applied to the predicted noise letelaccount for the

potential characteristics of noise from mobile plaiite. tonal reversing alarms, impulsive rock
breaking). Adjustments for other potential noise dhgteristics such as impulsiveness or
intermittency may also occur but are unlikely to ocsimultaneously or apply cumulatively. The
relevance and magnitude of the actual adjustment iaqtice is dependent on several variables. This
is discussed in the subsequent sections.

The predicted noise levels primarily relate to toAalveighted noise levels with adjustments for
assessable characteristics under the Noise Protocol

Given that frequency spectrum is a prescribed fgcio objective assessment of low frequency may
also be applicable to the assessment of unreasonabiee. However, low frequency noise emission
data for the plant is presently unavailable. Furthssise emission data is not available at a freqyenc
resolution (one third octave bands) that is apprageifor indicative modelling and assessment of
low frequency noise. Accordingly, at this stagehefproject, the assessment is primarily based on A-
weighted noise levels. Low frequency noise would nedae addressed during the detailed design
stage of the project, accounting for actual planestibns and detailed noise emission data.
Requirements for the assessmaitiow frequency are therefore included in the recoremaed
mitigation measures discussed subsequently in @8t6 and in further detail in Sectiatil.O

Onsite quarry

Predicted noise levels from the proposed on-sitamy at allé receivers located within 3 km
(all stakeholder receivers within the project boundaaye detailed in Tabli4.

Tablel4: Estimated noise levels from on-site quarry

Receiver Separating distance, m Estimated noise levetiB ENL
D40 (S) 2,957 41
D197 (S) 2,873 36
D298 (S) 2,914 41
D397 (S) 2,646 42
D441 (S) 2,763 37
D442 (S) 2,609 42

The results presented in Taldd indicate estimated levels are lower than the ndisdt of
46 dB ENL applicable to the day period by at leadB4

The predicted noise level from the on-site quarrytes nearest non-stakeholder receiver (D299,
located approximately 3.9 km away) is 37 dB ENB, ®stbw the noise limit applicable to the day
period.

The above indicates that noise from the proposeesda quarry is not likely to be a design constraint
for the project provided that the operations are lied to the day period only.
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Further, it is recommended that a quarry noise mamagat plan is prepared as part of the quarry
work plan, and that this plan includes details bf@asonably practicable mitigation measures to be
implemented to fulfil the GED under the EP Act arfdeae the noise limits determined in
accordance with the Noise Protocol.

8.4.2 Concrete batching plants

Predicted noise levels from the proposed concrettehimg plants at the 34 receivers within 3 km
are detailed in Tabl&5.

Tablel5: Estimated noise levels from concrete batching pisin

Receiver Minimum separating distance, m Estimated noise levetiBEN_

Non-stakeholder receivers

D36 2,357 28
D413 1,758 37
D482 2,813 30
D620 2,451 29

Stakeholder receiver outside the project boundary

D362 (S) 1,600 24

Stakeholder receivers within the project boundary

D34 (S) 2,377 16
D35 (S) 1,734 19
D40 (S) 2,818 42
D197 (S) 1,239 32
D298 (S) 2,481 28
D355 (S) 2,455 18
D356 (S) 1,204 19
D357 (S) 1,409 14
D359 (S) 2,936 12
D361 (S) 2,070 25
D366 (S) 2,137 19
D378 (S) 1,415 28
D379 (S) 1,794 25
D380 (S) 1,392 27
D395 (S) 2,398 32
D396 (S) 1,751 22
D397 (S) 2,418 31
D398 (S) 2,944 25
D417 (S) 1,858 26
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Receiver Minimum separating distance, m Estimated noise levetiBEN-
D418 (S) 2,654 13
D422 (S) 2,138 19
D423 (S) 2,049 19
D428 (S) 1,221 43
D429 (S) 1,107 40
D430 (S) 1,104 43
D438 (S) 2,198 16
D441 (S) 2,359 41
D442 (S) 2,484 31
D444 (S) 2,974 25

(S) Stakeholder receiver

The estimated noise levels presented in Tdldare below the noise limit of 46 dB Eldpplicable
during the day periodat all receivers, by at least 3 dB. Following prelanj noise modelling,
concrete batching plants were relocated to reducesedevels at receivers.

The above indicates that noise from the proposedarete batching plants is not likely to be a design
constraint for the project provided that the operatis are limited to the day period only.

Further, it is recommended that construction noise afitstation management procedures be
developed and documented in the CNVMP. The procediresid include details of all reasonably
practicable mitigation measures to be implementedutiil the GED under the EP Act and achieve
the noise limits determined in accordance with thei$¢oProtocol.
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8.4.3 Cumulative assessment

In accordance with the Noise Protocol, the noisetfirdéetailed in SectioB.2 apply to the noise level
generated by all activities under consideratior.(on-site quarry and concrete batching plants).

As a conservative assessment, it is assumed thatrksite quarry and all 7 concrete batching plants
would be operating simultaneously and continuoushgr the period nominated in Secti@l

Cumulative noise levels are presented in Tdlléor receivers detailed in the preceding sections to
account for any potential period of overlapping ogion.

Tablel6: Cumulative estimated effective noise levels froom-site quarry and concrete batching plants, dB

Receiver Nearest noise source Onsite quarry  Concrete batching  Cumulative, dB ENL

plants

Non-stakeholder receivers

D36 Batching plant 22 26 29
D413 Batching plant 24 35 37
D482 Batching plant 26 28 32
D620 Batching plant 13 27 30
Stakeholder receiver outside the project boundary

D362 (S) Batching plant 26 38 40
Stakeholder receivers within the project boundary

D34 (S) Batching plant 16 30 32
D35 (S) Batching plant 22 35 37
D40 (S) Batching plant 39 26 41
D197 (S) Batching plant 34 39 42
D298 (S) Batching plant 39 30 41
D355(S) Batching plant 22 32 34
D356 (S) Batching plant 20 41 43
D357 (S) Batching plant 16 38 40
D359 (S) Batching plant 22 27 30
D361 (S) Batching plant 26 39 41
D366 (S) Batching plant 31 36 39
D378 (S)  Batching plant 36 38 42
D379 (S) Batching plant 28 34 37
D380 (S) Batching plant 30 38 40
D395 (S) Batching plant 27 30 34
D396 (S) Batching plant 34 35 39
D397 (S) Batching plant 40 29 42
D398 (S) Batching plant 26 29 32
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Receiver  Nearest noise source Onsite quarry  Concrete batching ~ Cumulative, dB ENL

plants
D417 (S) Batching plant 28 29 34
D418 (S) Batching plant 11 28 30
D422 (S) Batching plant 31 30 35
D423 (S) Batching plant 29 30 34
D428 (S) Batching plant 36 40 43
D429 (S) Batching plant 35 41 44
D430 (S) Batching plant 36 41 44
D438 (S) Batching plant 15 31 33
D441 (S) Batching plant 35 29 38
D442 (S) Batching plant 40 29 43
D444 (S) Batching plant 26 28 32

(S) Stakeholder receiver
a Estimated effective noise levels include a +adjBstment for the potential presence of tonality

The estimated cumulative levels presented in TaBleassuming simultaneous operation of the on-
site quarry and all 7 proposed concrete batching {daare below the applicable noise limit of
46 dBENL at all receivers, by at leasi2

Noise contour maps showing cumulative estimated etgsels from the proposed on-site quarry
and concrete batching plants is presented in Fidlire

The assessment presented above and illustratedgar€i8, is primarily based on the cumulative
noise of the on-site quarry and batching plants. ideer, consideration has also been given to the
potential cumulative noise of the on-site quarry amatching plants in combination with other
existing and approved industry sites in the surrding area. Specifically, the:

X operational Mortlake Power Station is also locatggbroximately 4 km to the east of the project

X approved Mortlake Energy Hub, adjacent to the Mortl&mver Station, comprising a 360 MW
solar energy facility and a 300 MW BESS.

In this respect, the nearest receivers to the projae sufficiently far from the Mortlake Power
Station and Mortlake Energy Hub such that the nofdbese sites is not expected to approach the
noise limits, particularly on account of the proxiyrof other receivers nearer Mortlake Power
Station and Mortlake Energy Hub which would dicthtr noise control requirements. Further, at
the receivers to the east of the project that areamest to the Mortlake Power Station and Mortlake
Energy Hub, the combined predicted noise level ef % E } ions[te quarry and batching plants is
less than 30 dB ENL and would not materially affeatpliance margins for these receivers (noting
that the on-site quarry and batching plants are rieséd to daytime operation).
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Figure 8: Cumulative estimated operational noiseéds from theon-site quarry and concrete batching plants

D196i /D195
o

HhE D192 P11
* ; L D190
D6181D401 % 21380200
D483 : : o
: ; D201{D202
& (-}

U
i
"y D440
- A D398 0 v m mo

0250 | 2k ,

(D291, D292 ; >
; ' ) e b=
D414 58P,
oo BEBagYH o
D366
: = %/ D365

D308

X $ o
() °

D309,

D232
D247:D246

D311 &
? D250 @216

D416/(pa15t 1D249 f
. D4475 D338
= )

D568
2 © o PERVER)

8 S0
o2 it L d68

D76l 2248 0470

53-7' TIli?.‘:38 : i d @@ w
Legend

Non-stakeholder receiver  Predicted effective noise level, dB ENL - [RRLK1210]
Stakeholder receiver 21
Project boundary 26
On-site quarry g
Concrete batching plant —— 36
Natural area —d]
46

Rp 002 R0O3 20190086 - Hexham Wind Farm - Envirdahmaise and vibration assessment



http://www.marshallday.com

8.5

8.6

MARSHALL DAY a

Acoustics

Natural areas

Operation of the on-site quarry and concrete batahplants is a relevant consideration for natural
areas during the construction period. These elementhe project would operate for a greater
portion of the construction period than other types @dnstruction activity.

As with other types of construction activity, thetemt of areas in which the noise would be audible
would be highly variable. However, natural areagmpredicted noise level are lower than

20dB Laegare not likely to experience audible noise from theges even when daytime background
noise levels are low and conditions favour the praiam of sound from the on-site quarry and
concrete batching plants.

The predicted cumulative noise levels are preseimdeigure 8 and provide an indication of the
extent of the areas in which noise from the on-gjtearry and concrete batching plants may be
audible at natural areas

The results indicate that the predicted cumulativase level from operation of the on-site quarry

and concrete batching planisbelow20dB laeqat the nearest natural areas (Hexham School Historic
Reserve and Lake Connewarren). As such, operdtiiie on-site quarry and concrete batching

plants is expected to not be audible during the dayiqd at the identified natural areas in the

vicinity of the project.

Consistent with the requirements of the GED andriteommended noise management measures
for general construction activity (see Section 7tf7¢, extent and nature of the effect can be
reducedby:

X selecting low noise emission equipment

X minimising distinctive undesirable characteristidsich could be more intrusive over wider
areas, such as tonal reversing signals and low &ecyinoise emissions

X maintaining site equipment and infrastructure to rimirise noise emissions, particularly with
respect to access and site roads where surfacergtgion can lead to excess impact noise
from the carriages of heavy vehicles.

Mitigation measures and risk assessment

Based on the findings in the previous sections rée@mmended mitigation measures for addressing
environmental noise from then-site quarry and concrete batching plants are:

X BMM-NV02: Quarry work plan

The purpose of this mitigation measure is to estibh requirement for the quarry work plan to
document control measures which minimise the riskafm from operational noise, prevent
noise that is prescribed to be unreasonable under tReAEt and account for potential risks
related to low frequency noise.

x BMM-NVO03: Concrete batching plants

The purpose of this mitigation measure is to esttbtesign and operational requirements for all
temporary concrete batching plants in accordance Wiittorian regulatory requirements.
Specifically, the plans must be designed and opertaadinimise the risk of harm from
operational noise, prevent noise that is prescribedéunreasonable under the EP Act and
account for potential risks related to low frequenayise.

Accounting for the assessment findings and the psaal mitigation measures, an assessment of risk
associated with noise from the on-site quarry andaete batching plants is presented in Tabfe
and Tablel8, respectively.
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Tablel7: Onsite quarry noiset risk assessment

Item Rating Comments

Inherent  Residual

Consequence Minor Minor The<u EEC[s Z}uE- } (rpprosed tashe vestiEted to
normal working hoursf construction activities, and the predictet
noise levels are below the noise limits at all ieees. The quarry
would also only operate during the construction pbaad the
project.

The above are the decisive factors in determinireyribk
consequence. However, obligations with respecti® GED and
unreasonable noise provisions of the EP Act rerappiicable,
particularly with respect to the control of any abb
characteristics such as tonality and low frequenacige.

Likelihood Possible  Unlikely  The predicted quarry noise levels are based on emagive
assumptions. Noise levels in practice are expettidge lower
than predicted. The objective of implementing natsmtrols
within the quarry work plan will be to minimise tlikelihood of
construction noise risks.

Overall rating Medium  Low The applicable EPA Publication 1695.1 guidandédaesidual
risk rating is:

Acceptable level of risk. Attempt to eliminate rtakt
higher risk levels take priority.

Tablel8: Batching plants noisé risk assessment

Rating Comments
Item Inherent  Residual
Consequence Minor Minor The operating hours of the batching plants are pregubto be

restricted to normal working hours of constructiantivities, and
the predicted noise levels are below the noisetsmat all
receivers. The batching plants would also only afgeduring the
construction phase of the project

The above are the decisive factors in determinirgyribk
consequence. However, obligations with respecti® GED and
unreasonable noise provisions of the EP Act rerappticable,
particularly with respect to the control of any abbk
characteristics such as tonality and low frequencige.

Likelihood Possible  Unlikely  The predicted batching plant noise levels are based
conservative assumptions. Noise levels in praetieeexpected to
be lower than predicted. The objective of implemiagtnoise
controls within the CNVMP will be to minimise thelihood of
construction noise risks.

Overall rating Medium  Low The applicable EPA Publication 1695.1 guidandééaesidual
risk rating is:

Acceptable level of risk. Attempt to eliminate risht
higher risk levels take priority.
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9.0 OPERATIONAL NOISE ASSESSMENND TURBINES

This section presents an assessment of operatiovigerassociated with the proposed wind
turbines.

9.1 Assessment criteria

NZS35808provides methods for the prediction, measuremeatd assessment of sound from wind
turbines.

The criteria detailed in NZS 6808 apply to noisel$eat noise sensitive locations and consist of a
combination of base limits (i.e. fixed value limitespective of wind speed) and relative limitsigéh
are defined by an allowable margin above the backgdoooise (i.e. limits which vary with wind
speed).

The applicable base limit applied in Victoria isafafent on factors relating to land zoning,
background noise levels and whether the receivamislved with the project. These factors are
discussed in the following subsections.

9.1.1 High amenity areas

In accordance with NZS 6808, an assessment is eeldoir all receivers located within the predicted
35dB Lago contour to determine whether a high amenity noisaitimay be justified. As detailed in
Section C5.4 of Appendix C, this is based on ateapproach comprising:

1. Aland zoning review to determine whether the plarmguidance for the area warrants
consideration of a high amenity noise limit. di@es, then the second step should be considered.

2. Areview of the relationship between the backgrouruise levels and predicted noise levels,
using the calculation set out in clause C5.3.1.

Based on the predicted noise level contours presdrdgubsequently in Secti@4, and the zoning
map for the area presented in Appendix |, receiweithin the predicted 3%IB Lago cOntour are
located within areas identified as Farming Zong.(FZ

Consistent with the guidance from EPA web guidej@es.2 of the Technical Guideline states that
the high amenity limit in Victoria should:

x apply to a dwelling located in the following zonesgominantly intended for residential
development: Low Density Residential Zone (LDR&pship Zone (TZ), Rural Living Zone (RLZ),
and Green Wedge A Zone (GWAZ).

x not apply to dwellings in the Farming Zone (FZ).

X not be applied in any location where background sblevels are already affected by other
specific sources such as road traffic noise, base8ection 5.3.1 of NZS 6808.

x only apply for WEF wind speeds up to and includingssduring evening and night-times.
X be applicable only when there is no agreement madacdcordance with regulation 131A.

All of the land within the predicted 35 dRsb.contour is designated as Farming Zone. Further, th
nearest Township Zones to the project are well méthe predicted 3%IB Lago NoOiSe contour:

x Caramut township, approximately 4.0 km to the northwest
X Hexham township, approximately 4.2 km to the northeast
x Ellerslie township approximately 4.7 km to the dueast.

The other types of zones where the Technical Guidetidicates that the high amenity area noise
limit applies are not present in the area around thimd farm.

Based on the above, the high amenity noise limitasjustified for the project.
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Stakeholder receivers

The definition of noise sensitive locations in 883 specifically excludes dwellings located within
wind farm project boundary. FurthgBection C5.2 of Appendix C provides details ofttietory
context of NZS 6808 and indicates the method ismended to be applied to noise sensitive
locations outside the project boundary where a naggeement exists or is proposed between the
occupants and the proponent of the development.

However, consistent with the Victorian Wind Energyd@lines, regulatiod31BA of the
EPRegulations specifies a noise limit for stakehotdeeivers of:

x the noise limit specified in the agreement, wheraase agreement between the owner or
operator of a wind energy facility and a landownemiade before 1 November 2021

X 45dB Lagoor background noise {dg) + 5dB, whichever is the greater, where a noise agreement
between the owner or operator of a wind energy facitityd a landowner is made on or after
1 November 2021.

The proponent advised that noise agreements areenity proposed between the landowners and
the proponent at 7 receivers outside the project boangand within 5 km of a wind turbine, as
presented in Appendix F. These receivers are asdegminst the noise limits which would apply
when an agreement is established after 1 Novembex120

Further, consistent with the Victorian Wind Energyidglines, it is recommended that operational
wind turbine noise levels not exceed a referencel®f 45dB Lago Or background noise A4 +5dB
at stakeholder receivers within the project boundary.

Applicable noise limits

Accounting for the conclusions of the assessmetigih amenity detailed in the previous section,
the applicable noise limits are detailed in Tab®e

Table19: Applicable noise limitsdB Lago

Receiver status Noise limit
Non-stakeholder 40dB or backgroundAso + 5dB, whichever is the greater
Stakeholder outside the 45dB or backgroundAgso + 5dB, whichever is the greater

project boundarywhere a
noise agreement is proposed

Stakeholder within the project Not applicable
boundary Reference level of 48B or backgroundAso + 5dB, whichever is the greatel
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Applicable noise limits based on the backgroundeat@sels presented in Table 2 and Table 3 of
Section6.0 are summarised in Takk® and Tabl@1.

Table20: Operational wind turbine noise limits at backgrod monitoring locationsdB Lago t all-time period

Receiver Hub height wind speegdm/s @
3 4 5 6 7 8 9 10 11 12 13 14 15

D39 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 409 429 450 472 494
D205 40.0 40.0 40.0 40.0 40.0 40.0 404 415 427 441 455 470 486
D294 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.1 41.8 435 453 47.0 487
D362 (S) 450 450 450 450 450 450 450 450 450 450 453 473 493
D367 40.0 40.0 40.0 40.0 40.0 40.0 40.0 400 40.2 416 432 448 465
D413 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 411 429 448 46.7
D622 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 410 424

(S) Stakeholder receiver
a DRYO02 met mastl49 m above ground level 842090E,5779958N (MGA2020 zone 54)

Table21: Operational wind turbine noise limits at backgrod monitoring locationsdB Lago t night-time period

Receiver  Hub height wind speed, m/3

3 4 5 6 7 8 9 10 11 12 13 14 15

D39 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 42.2 450 478
D205 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 401 422 444 46.6
D294 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 403 427 451 4713
D362 (S) 450 450 450 450 450 450 450 450 450 450 450 453 479
D367 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 417 442
D413 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 42.7 454
D622 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 410

(S) Stakeholder receiver
a DRY02 met mastl49 m above ground level at 642090 E, 5779958 GIARD20 zone 54)
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Candidate wind turbine model

The final turbine model for the site would be segstafter a tender process to procure the supply of
turbines. The final selection would be based oarae of design requirements including achieving
compliance with the EP Regulations noise limitsiebsinding receivers (refer to Appendix D for an
overview of the various stages in the noise assessgmf a wind farm).

Accordingly, to assess the proposed wind turbingkiatstage in the project, it is necessary to
consider a candidate turbine model that is repres¢ine of the size and type of turbines being
considered. The purpose of a candidate turbine mdsle assess the viability of achieving
compliance with the applicable noise limits, basedhoise emission levels that are typical of tizesi
of turbines being considered for the site.

For this assessment, the proponent has nominatedvastas V162-6.8MW as the candidate wind
turbine model. This model is a variable speed viimdine, with the speed of rotation and the
amount of power generated by the wind turbines beiegulated by control systems which vary the
pitch of the wind turbine blades (the angular oriatibn of the blade relative to its axis).

This assessment has been based on the wind turbinesitipg in unconstrained modes of
generation (i.e. without noise reduced operating resjland with blade serrations. Blade serrations
are now routinely used to reduce wind turbine no&maissions, and it is understood that their use is
now the market standard for wind turbines being aéfd in the Australian market.

Details of the assessed candidate wind turbine made provided in detailed in Tal?2.

Table22: Selected candidate wind turbine model

ltem Detail
Make Vestas
Model V162
Rotor diameter 162 m
Operating mode PO680G
Rated power 6.8 MW
Hub height 149 m
Blade serrations Yes
Cut-in wind speed (hub height) 3mls
Rated power wind speed (hub height) 13 m/s
Cut-out wind speed (hub height) 25 m/s

a ZWKOoodii[]* uvp( SPE E +]Pv ¥WALISZE]IYV] B WIA E K% 3]u]e.
operation to achieve a rated power of 6.8 MW (i.éheut noise curtailment)

The rated power of the candidate wind turbine isisistent with the proposal for the project to
utilise turbines with a capacity between 6 and 8 M\ive Tioise emission characteristics of a wind
turbine are ultimately dependent on a range of fastguch as the blade design, the rotor size, and
the speed of rotation. As such, while size and pawatng of contemporary wind turbines have
increased, the noise emissions are comparablerttwer than, previous generations of wind
turbines as a result of design improvements (notabigasures to reduce the speed of rotation of
blades, and enhanced blade design features suchrestisas for noise control). The candidate wind
turbine model is therefore considered appropriaterepresent the class of wind turbine being
considered for the project
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The modelled hub heights detailed above are suidibl noise assessment purposes. It is our
understanding that the final hub height of the seled wind turbine model may differ slightly.
However, the magnitude of the potential changes igested to be minor and inconsequential with
respect to predicted noise levels at receivers dpexctive, revised noise modelling would be
conducted for the final wind turbine layout, modelegtion and hub height to verify compliance.
The results of the revised noise modelling woulddbeumented in the noise management plan
required under regulation 131E of the EP Regulations

Wind turbine noise emissions
Sound power level data

The wind turbine noise emissions are described im$of the sound power level for different wind
speeds. The souqbwerlevel is a measure of the total sound energy produzgeéach wind turbine
and is distinct from the soungressurdevel which depends on a range of factors such s th
distance from the wind turbine.

Sound power level data for the candidate wind tadimodel, including sound frequency
characteristics, has been sourced from the VestagdP Solutions documer@i111-1246_03Third
octave noise emission EnVenfug162-6.8MW 50/60 Hadated 13 January 2023.

e }v 8Z S }lucE (E}u S Zdooumenfatidr e ri@$e modelling undertaken
for this assessment involved conversion of thirthee band levels to octave band levels (where
applicable), and adjustment by addition of +#iBat each wind speed to provide a margin for typical
values of test uncertainty.

The overall A-weighted sound power levels (includirgg+1.0dB addition) as a function of hub
height wind speed are presented in TaBRwith the octave band values presented in Tdble
These represent the total noise emissions of the winmtline for each sound mode, including the
secondary contribution of ancillary plant assoathteth each wind turbine (e.g. cooling fans).

Table23: Sound power levels (including the +1d® addition) versus hub height wind speedB Lwa

Hub height wind speed, m/s
4 5 6 7 8 9 10 11 12 13 14 Hifn

lwa 950 950 96.0 99.3 1025 104.3 1043 1044 104.8 1051 105.3 105.5

Table24: Octave band sound power leve8B Lwa

Octave band centre frequency, Hz

315 63 125 250 500 1,000 2,000 4,000 8,000 Total

lwa 760 88.5 96.4 99.7 100.2  98.7 94.2 86.7 76.0 105.5

Note: Based on one-third octave band levels at 15 m
These sound power levels are also illustrated inefpx K

The values presented above are indicative of the@emissions which can achieved by a range of
comparable multi-megawatt wind turbine options oretmarket.
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Some of the larger turbines presently on the markeli¢ate the potential for higher noise emissions.

However, the options for larger turbines are curtigrimited and the available data is insufficiént

reach conclusions about representative emissionthiBwrespect, industry research into the noise
ulee]}v Z & 8 EJ]*8] «}( E uP g( AlwBYAE FZ § §Z E V[ o

E 0 8]}veZ]% SA Vv e }uv % }A E@E Avole «]1 JAH v%S nfpraEtice s 1S X

sound power levels of a wind turbine are influendsda range of factors, including the wind turbine

size and power output, and other important factors Bs the blade design and rotational speed of

the wind turbine. Therefore, while wind turbine eizand power ratings of contemporary wind

turbines have increased, the noise emissions oftirel turbines have remained generally

comparable to, or lower than, previous generati@isvind turbines as a result of design

improvements (notably, measures to reduce the spetrbtation of the wind turbines, and

enhanced blade design features such as serratiansdise control).

Based on the above, the noise emissions presemd@ble23 and Table4 are suitable for a
planning stage assessment of the wind farm. Howg¥éne project is ultimately approved, the noise
modelling would need to be updated to:

x reflect the sound power levels of the final layoutbhheight and wind turbine model selected for
the project

X assess compliance with the noise limits specifiethé@ conditions of approval

x determine the mitigation strategies which would dppvith the selected wind turbine, if
required.

9.3.2 Special audible characteristics

Special audible characteristics relate to potentielality, amplitude modulation and impulsiveness
of a wind turbine.

Information concerning potential tonality is oftéimited at the planning stage of a wind farm, and
test data for tonality is presently unavailable the nominated candidate wind turbine model.
However, the occurrence of tonality in the noisecohtemporary multi-megawatt wind turbine
designs is unusual. This is supported by evidehoperational wind farms in Australia which
indicates that the occurrence of tonality at receivés atypical.

Amplitude modulation and impulsiveness are not ablee predicted, however the evidence of
operational wind farms in Australia indicates thia¢ir occurrence is limited and atypical.

Given the above, adjustments for special audiblarabteristics have not been applied to the
predicted noise levels presented in this assessni#nis is consistent with the recommendations of
the Technical Guideline which states that it is metessary to apply a penalty for special audible
characteristics during the prediction of wind farise levels.

Notwithstanding this, the subject of special audiblaracteristics would be addressed in subsequent
assessment stages for the project, following appto¥aehe wind farm, and again following
construction of the wind farm (see mitigation meassidocumergd subsequentlyn Section 11.0).
Specifically, where manufacturer sound power leest tata is available for the proposed final
turbine selection, the tonality data for the turbineould be reviewed and assessed as part of the
pre-construction wind turbine noise assessmenttfa project. Tonality would also be subject to
further review and evaluation as part of the soysalver level testing proposed during the early
stages of constructiarA complete assessment of all special audible charatics, including

amplitude modulation, impulsiveness and tonalitywabthen be conducted as part of the post-
constructing noise monitoring required under the B€gulations.

14 van den Berg, Frits & Koppen, Erik & Boon, Ja&gl&diot-Smink, MadelonSound power of onshore wind
turbines and its spectral distribution. Sound &r&tibn. 59- 2025
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9.4 Predicted noise levels

This section presents the predicted wind turbine nd&esls associated with the project at
surrounding receivers and natural areas.

9.4.1 Receivers

Sound levels in environmental assessment work gueally reported to the nearest integer to

reflect the practical use of measurement and predictitata. However, in the case of wind farm
layout design, significant layout modifications nuey give rise to fractional changes in the

predicted noise level. This is a result of the tiedy large number of sources influencing the total
predicted noise level, as well as the typical sefiag distances between the turbine locations and
surrounding assessment positions. It is therefoeeessary to consider the predicted noise levels at a
finer resolution than can be perceived or measduire@ractice. It is for this reason that the levels
presented in this section are reported to one deciplate.

Noise levels from the project have been predictedchgshe sound power level data detailed in
Sectior.3.1for the nominated candidate turbine model and atgrsnarised in Tabl25 for the
wind speeds which result in the highest predictedsedevels.

The locations of the predicted 30, 35, 40 andiBi.as Noise contours are illustrated in Figure 9
corresponding to the hub height wind speed whichutesin the highest predicted noise levels.

Predicted noise levels for each integer wind speedtabulated in Tabld9 of Appendix J for all
considered receivers, including receivers wherehtghest predicted noise level is below@Lago

Table25: Highest predicted wind turbine noise levels atagivers with predicted levels 30 dBds or above

Receiver Highest predicted noise level, dBd

Non-stakeholder receivers

D36 32.9
D37 33.1
D39 34.3
D202 30.6
D205 33.4
D294 34.8
D295 31.0
D296 32.7
D299 34.8
D300 30.9
D301 311
D314 30.6
D319 30.4
D336 32.9
D337 33.7
D339 32.1
D341 32.4
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Receiver Highest predicted noise level, dBds
D345 34.3
D352 30.4
D367 329
D368 31.2
D400 311
D402 314
D404 345
D413 34.4
D414 30.9
D419 33.6
D420 324
D421 33.2
D424 334
D425 335
D426 33.6
D431 315
D432 30.4
D435 32.7
D436 31.7
D437 32.6
D445 32.9
D465 32.9
D477 30.8
D574 30.2
D620 39.6
D622 38.9
D623 31.8

Stakeholder receivers outside the project boundary

D38 (S) 31.4
D340 (S) 30.5
D362 (S) 36.6
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Receiver

Highest predicted noise level, dBd

Stakeholder receivers within the project boundary

D32 (S)

D34 (S)

D35 (S)

D40 (S)

D197 (S)
D203 (S)
D297 (S)
D298 (S)
D338 (S)
D343 (S)
D344 (S)
D355 (S)
D356 (S)
D357 (S)
D359 (S)
D361 (S)
D366 (S)
D378 (S)
D379 (S)
D380 (S)
D395 (S)
D396 (S)
D397 (S)
D398 (S)
D403 (S)
D417 (S)
D418 (S)
D422 (S)
D423 (S)
D428 (S)
D429 (S)
D430 (S)
D438 (S)

34.6
37.1
35.3
37.3
39.0
315
35.3
38.3
36.6
37.6
34.4
37.9
36.9
40.0
35.3
37.6
39.5
40.0
37.8
43.4
36.3
38.2
39.5
36.8
30.1
38.6
38.2
40.0
40.1
37.8
37.3
37.6
43.1

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment

68


http://www.marshallday.com

9.4.2

9.4.3

MARSHALL DAY a

Acoustics
Receiver Highest predicted noise level, dBd
D441 (S) 39.9
D442 (S) 39.3
D444 (S) 36.6
D446 (S) 34.5
D447 (S) 37.1
D448 (S) 36.0

(S) Stakeholder receiver

The results presented in Taldd demonstrate that wind turbine noise levels assasikivith the
project are predicted to comply with the noise lisifor all receivers.

Specifically, the predicted wind turbine noise Isvare:

X below the applicable base noise limit of dB Lago by at leasD.4 dB at all non-stakeholder
receivers

X below the applicable base noise limit ofdBLago, by at least 81 dB at all stakeholder receivers
outside the project boundary where a noise agreemisniroposed.

Also, considering the predicted noise levels arkeast 3.4 dB below the base noise limit of
40dB Lago applicable to non-stakeholders, a noise agreemenbigequired to achieve
compliance with the EP Regulations.

X below the reference base noise level ofdBLag by at leastL.6dB at all stakeholder receivers
within the project boundary.

Supplementary noise modelling is presented in AgldeK to provide an indication of how wind
turbine noise levels would vary with wind directidrhis directional analysis has been carried out to
provide context to the predicted noise levels pretehin this section, which are solely based on
worst-case wind direction.

Natural areas

With respect to operational noise of the project iataral areas, the primary consideration is noise
from wind turbines which would most likely be auldilon some occasions at locations where wind
turbine noise levels are above 30 digL

The nearest identified natural area to the projectiake Connewarren and the highest predicted
noise level at this location is 26 dB.LWind turbine noise at this level may be audibleiatds, but
this would depend on wind conditions and the spieatharacteristics of the background
environment. On the limited occasions when winddine noise may be audible, it is likely to be
difficult to distinguish from other ambient noisewswes, particularly in the presence of any wind
disturbance of vegetation in the area.

The distribution of wind turbine noise levels iretldentified natural areas is presented in Figle

Cumulative assessment

Due to the significant separating distance to tlearest approved and/or operating wind farm
detailed in Sectiob.3, cumulative assessment of noise levels from thegqmt and other surrounding
wind farm(s) is not warranted.
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9.5 Mitigation measures and risk assessment

Based on the findings in the previous sections réemmended mitigation measures for addressing
operational wind turbine noise are:

x BMM-NVO04 Pre-construction noise assessment of wind turbines

The purpose of this mitigation measure is to estibh requirement for a pre-construction
assessment of operational noise associated withpttigect[« A]v SuE Jv U « }v §Z
wind turbine layout and model selection. Resultshaf pre-construction assessment would be
documented in the NMP prepared undeviiZ-NVO06.

X BMM-NVO05 Schedule of sound power level testing

The purpose of this mitigation measure is to estdbh requirement to conduct early testing of a
representative selection of wind turbines to verifiat the noise emissions (sound power levels)
of the installed wind turbines are consistent witie pre-construction noise assessment
prepared under EIM-NV04.

X BMM-NV06: Noise management plan

Establishes a requirement to prepare the noise managnt plan (NMP) for operational wind
turbine noise, as required under the EP Regulatiprisy to commencement of operation of the
facility.

Accounting for the assessment findings and the psaal mitigation measures, an assessment of risk
associated with operational wind turbine noise isgented in Tabl26.

Table26: Wind turbine noiset risk assessment

Item Rating Comments
Inherent Residual
Consequence Minor Minor The predicted noise levels are below the applicaidise

limits for non-stakeholder and stakeholder locason

Likelihood Possible Unlikely The predicted noise levels are approaching theaois
limits at 2 non-stakeholder receivers, but are helie
applicable noise limits by clear margins at alleoth
receivers. There are however extensive controfgace
(proposed and regulatory) so that the project woblel
designed and operated within the applicable noigstk.

Overall rating Medium Low The applicable EPA Publication 1695.1 guidandédor
residual risk rating is:

Acceptable level of risk. Attempt to eliminate sk
higher risk levels take priority.
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Figure 9Highest predicted noise level contourdB Lago
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FigurelO: Predicted operational wind turbine noise levelsd identified natural areas
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Figurell: Predicted noise level contours at hub height wingdeed of 6 m/s,dB Laso
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10.0 OPERATIONAL NOISE ASSESSMHERRMINAL STATION AND BESS

This section presents an assessment of operatiooigkerfrom theon-site terminal station and BESS
associated with the wind farm. The terminal statimd the BESS are co-located within the project
boundary.

A site layout plan illustrating then-site terminal station and BESS and receivers isgadin
Figure 3 of Sectiob.1

10.1 Assessment criteria
The following obligations apply under the EP Act BR Regulations:

x Operation of the terminal station and BESS mustaamise noise that is prescribed to be
unreasonable or assessed to be unreasonable acwptdithe listed factors set out in the EP Act.

X The risk of harm from noise associated with the terahstation and BESS must be minimised so
far as reasonably practicable, in accordance withGED under the EP Act.

X Frequency spectrum is a prescribed factor underfeRegulations and, as a result, an objective
assessment of low frequency may inform an assesswfemhether the noise is unreasonable.

In terms of assessment requirements, the EP Reguaspecify that the prediction, measurement,
assessment and analysis of noise for commercidisimial and trade premises must be conducted in
accordance with the Noise Protocol.

The Noise Protocol procedure for determining noiseté depends on whether the noise source or
the receivers are located in a rural or urban area.

In rural areas, applicable noise limits are gengtadised on zone levels determined according to the
land zoning of the area in which the noise source @ateivers are located. These zone levels are
then adjusted, where appropriate, for a range ofttas.

inedu vie (JE Z IPE}uv E o A EIE S *[]vdBZy4Jves v U « §Z
noise levels during the relevant assessment condition theon-site terminal station and BESS
(i.e. low wind speeds) are relatively low.

The Victorian Planning Provisions include the ¥alg in its definition of a utility installation:

Land used€ Yte transmit, distribute or store power, includingttery storage

As such, and considering the-site terminal station and BESS are located on desiynated as
Farming Zone (FZ) (see land zoning map in Appénttie hoise limits applicable at the nearest
receivers are summarised in TaBlé

Table27: Noise Protocol time periods and noise limi#3 ENL

Period Day of week Start time End time Noise limit

Day Monday t Saturday 0700 hrs 1800 hrs 45

Evening Monday t Saturday 1800 hrs 2200 hrs 39
Sunday, Public holidays 0700 hrs 2200 hrs

Night Monday t Sunday 2200 hrs 0700 hrs 34

As theon-site terminal station and BESS are proposed toaipe24 hours a day and 7 days a week,
meeting the applicable night-time noise limit of 88 ENL infers meeting the noise limits during all

other time periods.
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10.2 Noise emissions
10.2.1 Terminal station

The high voltage (HV) transformer and any assatiet®ling equipment would be the main sources
of noise located within the terminal station.

At this stage in the project, specific detailslog transformer make and model are yet to be
determined, however, the proponent has indicated ti3atransformers, each with a rating of
280MVA, would be representative.

10.2.2BESS

At this stage of the project, a detailed BESS ddsg not been established, however for the
purposes of the noise assessment a representatiggiieconcept has been developed by the
proponent. Based on information provided by the Ryopnt, it is understood that this concept
layout corresponds with a capacity of 200 MW / 800/kl

The concept comprises a layout of separate inverta@exlium voltage (MV) transformers and
battery modules. The concept layout, indicating thenber and position of each equipment item
alongside the terminal station HV transformersshiswn in Figuré2.

A summary of the relevant information is shown ii[E28.
Table28 BESS equipment details

Equipment item Quantity
Battery 256
Inverter 64

MV transformer (4.2 MVA) 64

10.2.3 Sound power level data

Sound power levels for individual equipment iteras used in the noise model, are detailed in

Table29. Data is provided as un-weighted (linear) octavedbgpectra and A-weighted overall sound
power level.

D vi( SHE E *}uv %}A E o A o]vA EIEE B8]8EZ v Vv S 1 v (E}u [
noise database. Noise associated with transfornh@sbeen derived considering appropriate
technical standards. Further detail is providedatl€30.

Table29: Sound power levels for each individual equipmetgm, dB ky

Item Octave band centre frequency, Hz

63 125 250 500 1,000 2,000 4,000 Lwa

Transformer station

HV transformer (280 MVA) 95 97 92 92 86 81 76 92
BESS

Battery 93 90 79 75 76 70 65 81
Inverter 62 67 74 71 70 78 87 88
MV transformer (4.2 MVA) 77 79 74 74 68 63 58 75
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Figurel2: Terminal station/BESS concept noise source layout
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Table30: Sound power level data description

Item Description

Terminal station

HV transformer At this stage of the project, specific detailsoé transformer makes and models are y¢
(280 MVA) to be finalised.

Based on information provided by the proponent, MOderstands that
3HVtransformers are proposed for the project, eachesfed to be rated at 280 MVA.

In the absence of measured sound power level data fspecific transformer model,
reduced maximum sound power levels have been eséhdased on the nominated
power rating, using the method described in Ann&xaf AS 60076-10:2G.

Octave band spectral data for each transformer s estimated by applying Bies &
Hansen corrections from Table 11.2%¢ation 1a for outdoor transformer nojge the
determined overall sound power level.

BESS

Battery Manufacturer third octave band sound power levelsasured in accordance with
ISO 3744:2010 associated with a containerised batgstem have been sourced from
MDA library data!® The noise data aligns with 100% operation of thigject battery,
i.e. worst-case sound power level.

Noise data associated with the selected battenyt isMowards the lower end of the
range of sound power levels exhibited on the market.

Inverter Manufacturer third octave band sound power levelsasured in accordance with
ISO 3744:2010 have been sourced from MDA libraig. ddte noise data aligns with
100% operation of the subject inverter, i.e. wocsise sound power level and is inclusi
of an OEM noise attenuation kit.

Noise data associated with the selected invertetithe lower end of the range of
sound power levels exhibited on the market.

MV transformer At this stage of the project, specific details o transformer makes and models are y¢
(4.2 MVA) to be finalised.

Based on information provided by the proponent, MOderstands that the
MV transformers proposed for the project are expectede rated at approximately
4.2 MVA.

In the absence of measured sound power level data fspecific transformer model,
reference has been made to the standard maximumhudtfor estimating overall
transformer sound power levels for a given poweingtdescribed in

AS 60076-10: 8. ¢

Octave band spectral data for each transformer s estimated by applying Bies &
Hansen corrections from Table 11.2%d¢ation 1a for outdoor transformer nojge the
determined overall sound power levél.

Due to commercial sensitivities specific manufagtsirand models are not detailed in this report,
however, the proponent has confirmed the equipmentie representative of the specification
required for the project.

15 1SO 3744:201Acousticsv Determination of sound power levels and soundgnivels of noise sources using
sound pressures Engineering methods for an essentially free fistel a reflecting plane

16 AS 60076-10: 28 Power transformers Part 10: Determination of sound levels (IEC 60078316 (ED. 2.0) MOD)
17 Bies, D. H. & Hansen, C. H. (2009). Engineeiisgauntrol: theory and practice (Fourth editiop.)601
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10.3 Predicted noise levels

The predicted noise levels in this section prinyaeélate to total A-weighted noise levels with
adjustments for assessable characteristics undemisise Protocol.

Given that frequency spectrum is a prescribed faan objective assessment of low frequency may
also be applicable to the assessment of unreasonabise. However, low frequency noise emission
data for the plant is presently unavailable. Furthesise emission data is not available at a freqyenc
resolution (one third octave bands) that is apprageifor indicative modelling and assessment of
low frequency noise. Accordingly, at this stagehefproject, the assessment is primarily based on
A-weighted noise levels. Low frequency noise wogled to be addressed during the detailed design
stage of the project, accounting for actual planestibns and detailed noise emission data.
Requirements for the assessment of low frequeneytherefore included in the recommended
mitigation measures discussed subsequently in @eé.4and in further detail in Sectiahl.Q

10.3.1 Receivers

Predicted effective noise levels at all receiveithinw 3 km of the proposedn-site terminal station
and BESS are detailed in Tedile

An adjustment of +2 dB has then been applied to tredmted noise levels to account for the
potential tonal characteristics of transformer noeed BESS equipment. The relevance and
magnitude of the adjustment in practice is dependentseveral variables. This is discussed below.

Table31: Predicted effective noise levels from terminal stah and BESS at receivers within 3 km

Receiver Nearest item Distance to Terminal BESS Terminal station +
nearest item, station, dB leeg BESS
m dB laeq dB ENE

Non-stakeholder receivers

D413 BESS 2,632 12 21 24

Stakeholder receiver outside the project boundary

D362 BESS 1,091 21 31 33

Stakeholder receivers within the project boundary

D355 Terminal station 2,151 15 22 25
D356 Terminal station 994 23 31 34
D361 BESS 1,668 11 21 23
D366 BESS 2,579 <10 16 18
D417 BESS 2,288 <10 17 19
D422 BESS 2,658 <10 16 18
D423 BESS 2,577 <10 16 19

a Includes +2 dB adjustment for tonality

The effective noise levels in TaBlkare predicted below the applicable night-time relsnit set out
in Table27 of Sectiorl0.1by at least 9 dB at all receivers with the excaptid2 stakeholder
receivers. At these receivers, effective noise Ieaee predicted at or within 1 dB of the night-time
noise limit.
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The following contextual notes are provided:

X The predicted effective noise levels conservatiasisume concurrent worst-case operation of
the BESS and transformer station (i.e. 100% fay)dut practice this is unlikely to occur
particularly during the night period.

x Effective noise levels associated with reduced dutieald result in lower noise levels than that
shown in Tabl81

x A +2 dB adjustment for tonality has been assumed| aeeeivers in order to provide a
conservative assessment. For many receivers theigemtieffective noise levels are very low
and would be comparable to or less than backgroundent@vels in many instances. The
adjustment for tonality may therefore not be applidalif the tonal character of then-site
terminal station and BESS is not detectable atréueiver.

x Conversely, in the unlikely event that the charaaitthe noise warranted a larger adjustment of
+5 dB (the maximum potential adjustment, which woaldy be triggered in the event that the
selected transformers were tonal and the tonal chéeagvas prominent at the receiver),
additional noise control treatment measures wouldreguired to minimise the risk of harm
from noise and achieve compliance with the noiseéttirat all receivers.

These results indicate that the proposedtsite terminal station and BESS associated with the
project are capable of being designed and operatathghat the applicable noise limits are
achieved.

Sound power levels associated with the inverters aatery units currently incorporated into the
preliminary project design can range significad#épending on the demand on the unit. Sound
power levels are directly related to the fan speddh® cooling systems. The fan speed, in turn, is
directly linked to a number of factors includingactye/discharge rate and ambient temperature. The
units are designed such that worst-case operati@n,li00% fan speed, is likely to occur during
elevated ambient temperatures and full rate chargedtiiarge conditions.

At this stage, prior to finalisation of the projessign and equipment selections, it is not practaral
feasible to definitively determine the range of oponal conditions likely to occur at the project
On this basis, ani provide a conservative assessment, the noise miodelbeen developed with
reference to the maximum sound power levels assedatith the selected inverters and battery
units -asoutlined in Tabl&0 - as theoretically occurring during the night peri®ased on this, the
noise model represents the expected upper limihofse levels that would result from the project
based on the current site design and equipment g&las. On this basis, the indicated marginal
compliance of the upper limit noise model is not egfed be a constraining factor for the project

Based on typical night-time ambient temperaturessiknown that 100% fan duty operation is highly
unlikely to occur, and that noise levels at night i lower than the worst-case predictions for a
majority, if not all night-time periods.

Notwithstanding the above, the predicted noise levshould be reviewed at the time when the
project design, equipment numbers and selectioresfaralised, accounting for manufacturer noise
emission data and reducing the preliminary consereagissumptions adopted in this assessment
(e.g. related to noise modelling based on 100% faedpvhich would not occur at night in practice)
This may include consideration of representativeragienal duties in respective time periods (in lieu
of the conservative 100% operational duty adopteddi®) and discrete assessment of tonality on a
receiver by receiver basis. Given the conservatsaeiaptions, and indicated marginal compliance, it
is expected the project would afford flexibilityttvirespect to layout design and equipment
procurement during detailed design and tender.
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Further, the low predicted noise levels indicatasgofrom theon-site terminal station and BESS is
unlikely to represent a risk of harm to the envimant as a result of noise. The general
environmental duty under the EP Act is thereforeeotpd to be addressed through selection of
equipment with low noise emissions, and the inclasid OEM noise attenuation kits where
practical. As an example, transformer should beaetbwith noise emissions equivalent to, or lower
than, the AS 60076-10 empirical values referenceuf Bectiorl0.2.3 Given that actual noise
emission values for contemporary transformer desigre usually lower than the empirical values of
the standard, this is considered a reasonably pcablie noise mitigation measure for the purposes
of the EP Act.

10.3.2 Natural areas

Noise associated with the operation of the termintdtion and BESS is a relevant consideration for
natural areas throughout the life of the project

Due to the nature of the operation of these comporenf the project, the extent of the areas in
which the noise could be audible has the potentiabe highly variable. However, natural areas
where predicted noise level are lower than @B Laeq are not likely to experience audible noise from
these noise sources even when daytime backgrouncerieigls are low and conditions favour the
propagation of sound from the proposed terminalt&ia and BESS locations.

Predicted cumulative noise contours are presenteéfigurel3 and provide an indication of the
extent of the areas in which noise from the termis#tion and BESS may be audible at natural
areas.

It is noted that the nearest natural area considewthin this assessment is located approximately
10 km away from the proposed terminal station and 8 E8ation. Notwithstanding this, the
predicted noise contours shown in Figdigindicate that the cumulative terminal station and&&
noise level is predicted to be significantly belodvdB ENL at the nearest natural area (Lake
Connewarren). As such, operation of the terminatish and BESS is expected to not be audible
during all assessment periods at the identified mat@areas in the vicinity of the project

10.3.3 Cumulative assessment

Consideration has also been given to the potential aiative noise of the terminal station and BESS
in combination with the other existing and approvedistrial premises in the surrounding area
identified in Sectiod.3. Specifically, the:

X operational Mortlake Power Station is also locasggbroximately 4 km to the east of the project
x approved Mortlake Energy Hub, adjacent to the Mortl&mver Station
x approved Mortlake Power Station BESS, on the eastdeof the Mortlake Power Station site.

It is noted that the minimum distance between theis®generating infrastructure associated with
the terminal station and BESS and the other proj@tgstified above is approximately 8 km.

This means that the nearest receivers to the termstation and BESS are sulfficiently far from the
other projects such that the noise from these siteaot expected to approach the noise limits,
particularly due to the proximity of other receivansarer to them which would dictate their noise
control requirements.

Further, as shown in Figui&, at the receivers to the east of the project that arearest to the other
projects, the combined predicted noise levels of dmesite terminal station and BESS is less than
10dB ENL and therefore would not materially affect toenpliance margins for these receivers.
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Figurel3: Predicted BESS/terminal station effective noiseé¢l contours, dB ENL

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment

81



10.4 Mitigation measures and risk assessment

Based on the findings in the previous sections ré@mmended mitigation measure for addressing
construction noise and vibration is to establistequirement for a pre-construction noise
assessment of the on-site terminal station and BE®3tNV07). The purpose of this requirement is
to verify the controls that would be used to minimiggerational noise risks as far as reasonably
practicable, and véfly compliance with the applicable noise limits, basadhe actual equipment
selections and final plant arrangement. The fulluiegments of the pre-construction noise
assessment of this plant are documented in Sectib@within a consolidated list of mitigation
measures for the project.

Accounting for the assessment findings and the pega mitigation measures, an assessment of risk
associated with cumulative operational noise frdme terminal station and BESS is presented in
Table32.

Table32 Cumulative operational noise from the terminal stiah and BES$risk assessment

Item Rating Comments
Inherent Residual
Consequence Minor Minor The predicted noise levels are below the applicaidise

limits at all non-stakeholder receivers. Furthée t
predicted noise levels are also low and are likelye
comparable to or lower than the background noisecle
at most receivers. In particular, at non-stakeholde
receivers, the predicted noise levels are likeljp¢owell
below the background noise level.

The predicted noise levels are also generally wigin
the applicable noise limits at stakeholder reces/érhe
only exception is 2 of the nearest stakeholder reess
where the predicted noise levels are at or withidB. of
the night period noise limit.

The above are the decisive factors in determinirgyribk
consequence. However, obligations with respecti® t
GED and unreasonable noise provisions of the EP Act
remain applicable, particularly with respect to tbentrol
of any audible characteristics such as tonality kmd
frequency noise.

Likelihood Unlikely Unlikely There is a clear margin between the predicted noise
levels and the noise limits at all non-stakeholder
receivers. While predicted noise levels are clasthe
night period noise limits at the 2 nearest staketel
receivers, this is conservatively based on 100% fan
speeds at night which is unlikely to occur in pi@etThe
mitigation measures also include additional corgreb
that the compliant outcomes are maintained throutie
design and operational stages of the project.

Overall rating Low Low The applicable EPA Publication 1695.1 guidandééor
residual risk rating is:

Acceptable level of risk. Attempt to eliminate
risk but higher risk levels take priority.
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11.0 MITIGATION MEASURES

Based on the assessment findings presented imptigiseding sections, the recommended mitigation
measures for the control of noise and vibration ass@ed with construction and operation of the
project are detailed in Tab&3. The mitigation measures establish requirementsaxth stage of the
project from design through to ongoing operationdasiecommissioning.

The objective of the mitigation measures is to miisiethe risk of harm from noise and vibration
associated with construction and operation of theject, so far as reasonably practicable, in
accordance with the GED under the EP Act. Thetadlesminimised, under the EP Act, include
adverse effects on both human health and amenity.
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Table33: Recommended noise and vibration mitigation meassr

EMM ID Mitigation measure

BMM-NVO1 Construction noise and vibration management plan

1. Prior to the commencement of development, a constion noise and vibration management plar
(CNVMP) will be prepared as a sub-plan to the ecangbn environmental management plan
(EMMO1) to address the effects of construction eaislated to on-site activities and off-site traffi
movements, and construction vibration associatethvainy activities expected to occur at less the
100m from a receiver.

2. The CNVMP will include the following:

a.

A clear description of the proposed constructiogiram including the expected timing and
duration of key elements of the works.

Details of all reasonably practicable measures pregb® fulfil the general environmental duty
under theEnvironment Protection Act 20{E#P Act), accounting for guidance under EPA
Publication 1834.Zivil construction, building and demolition guidlee measures will include
(but not be limited to):

i.  restriction of construction activities to normal wking hours wherever practical

ii. selection of major construction plant to achievevlaoise emissions and minimise any
distinctive undesirable characteristics

ii. maintenance of site equipment and infrastructurerténimise noise emissions

iv. planning for the most efficient way to complete th@rks and minimise duration of the
noise

v. processes and governance for addressing the geeakatonmental duty (GED), with
particular reference to any out of hours work.

A schedule of noise emission data for the major pims to be used for construction of the
project, including the source reference for this data.

Definition and justification for all anticipated awoidable work, low-noise works and
managed-impact works which may occur outside ofmedrworking hours, such as out of houl
deliveries or wind turbine installation activitidsat are subject to weather constraints.

Details relating to proposed routing and timingeohstruction traffic, including protocols to
minimise noise along local roads and within Momla& the extent reasonably practicable. Thi
will establish a restriction to avoid heavy vehialevements related to construction aggregate
sourcing from local quarries (if required) prior t60D hrs on the local road network around th
project or within local townships.

Management measures relating to off-site vehicleveiments including education of drivers
about the general environmental duty under the ERaal considerate driving practices.

Details of the measures to be implemented to addrasise characteristics such as tonality,
impulsive noise and low frequency noise, includiagsideration of residential receivers and
noise levels in natural areas.

The proposed scheduling of any out of hours waeglksl, provide evidence to support that low-
noise or managed-impact works meet the criteriaied in EPA Publication 1834.2.

Identification of specific activities which warramttification of neighbouring residents in
advance of the work occurring, including unavoidalbrks outside of normal working hours
peak periods of off-site construction traffic, aactivities with potential to cause perceptible
vibration.

Details of the complaints management procedure at pf the complaints and grievance
mechanism (EMM-SEQ2).

Requirements for periodic reviews and updates, @sessary, including those informed by
complaints and any remedial actions taken in reg@oto the Complaints and Grievance
Mechanism (SE02).

3. The CNVMP will be prepared in consultation witevaht stakeholders, including the EPA.
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EMM ID Mitigation measure

BMM-NV02 Quarry work plan

1. Prior to the commencement of development, a quarojse management plan will be prepared in
consultation with relevant authorities and endorsas part of the quarry work plan (EMMO7).

2. The quarry noise management plan will document mesasto:

a. minimise the risk of harm from operational noisefanas reasonably practicable, in accordar
with the general environmental duty under tlgvironment Protection Act 20{#P Act).

b. prevent prescribed unreasonable noise by complyiith noise limits determined in
accordance with EPA publication 1828&ise limit and assessment protocol for the corfol
noise from commercial, industrial and trade prersiaad entertainment venuébloise
Protocol).

c. prevent unreasonable noise according to the factafred in part () of the definition of
unreasonable noise in section 3(1) of the EP Achunting for the low frequency guidance of
EPA Publication 19%oise guidelines: assessing low frequency rfasamended or replaced
from time to time).

BEMM-NV03 Concrete batching plantsnoise management

1. All temporary concrete batching plants will be dg&id and operated in accordance with the
general management measures in EPA Publication R8@6cing risk in the premixed concrete
industry.

2. The design and operation of the batching plants wiplement measures to:

a. minimise the risk of harm from operational noisefanas reasonably practicable, in accordar
with the general environmental duty under the Eimviment ProtectionAct 2017(EP Act).

b. prevent prescribed unreasonable noise by complyith noise limits determined in
accordance with EPA publication 1828 dise limit and assessment protocol for the condfol
noise from commercial, industrial and trade prersigad entertainment venuébloise
Protocol).

c. prevent unreasonable noise according to the factafrebd in part () of the definition of
unreasonable noise in section 3(1) of the EP Achanting for the low frequency guidance of
EPA Publication 19%oise guidelines: assessing low frequency riasemended or replaced
from time to time).

BEMM-NVO04 Pre-construction noise assessment - wind turbines

1. Prior to the installation of wind turbines, a preftstruction noise assessment will be completed.
This assessment will be undertaken to assess laégiroject layout and equipment selection to
ensure that the noise criteria are achieved abakessable receivers for all wind speeds.

2. The pre-construction noise assessment will:

a. be based on the final wind turbine layout, repretaive noise emission data for the final
selected wind turbine model and the location ofraiteivers surrounding the wind farm
(existing or approved noise sensitive receiverthatdate of the time of project approval).

b. identify all stakeholder receivers where noise @gnents have been established.

c. be prepared in accordance with the assessment andig@ntation requirements of
NZS 6808:2018cousticst Wind farm noise

d. be verified by an EPA appointed independent environtakauditor in accordance with
regulation 52.32-4 of the Moyne Planning Scheme.

e. be documented in the operational noise managemedangprepared under M-NV06.
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EMM ID

Mitigation measure

BEMM-NVO05

BEMM-NVO06

BEMM-NVO7

Wind turbine sound power level testing

1.

Prior to commencement of wind turbine operationss@nedule of sound power level testing and
reporting will be prepared. This will be undertakenverify that the noise emissions of a
representative selection of installed wind turbing® consistent with the noise emissions
presented in the pre-construction noise assessnmapared under EIM-NVO04.

An EPA appointed independent environmental auditieA] will be engaged to prepare a report
verifying the schedule of sound power level testing

The schedule of sound power level testing $Z / [+ A &E](] waldevprawidie tGE=PA
upon request. Sound power level testing and repaytivill subsequently be undertaken in
accordance with the schedule.

Operational noise management plan

1.

5.

Prior to commencement of wind turbine operations, @perational noise management plan (NMF
will be prepared for operational wind turbine noiseaccordance with the requirements of
regulation 131E of thEnvironment Protection Regulations 2QEP Regulations), as a sub-plan tc
the operations environmental management plan (EMM09

In accordance with the EP Regulations, the Operatibioise Management Plan will include
requirements for an annual statement detailing thetions undertaken to ensure compliance, anc
noise monitoring to be undertaken every five ye@msas otherwise specified in the EP Regulatior
to verify compliance with the applicable noise tghi

In addition to the requirements of the EP Regulasidihhe NMP will:
a. document the pre-construction noise assessment cated under FIM-NV04

b. account for the guidance of EPA webpaded Energy Facility Turbine Noise Regulation
Guidelinesand EPA-DTP Publication 39¢ihd Energy Facility Turbine Nois€echnical
Guideline

c. stipulate that the pst-construction noise monitoring report and the accomparg auditor's
verification report will, where practicable, be sulited to the EPA within 10 days of the
auditor's verification report being completed

d. include requirements for periodic reviews and upelgtas necessary, including those informe
by complaints and any remedial actions taken ipogse to the Complaints and Grievance
Mechanism (SE02).

An EPA appointed independent environmental auditieA] will be engaged to prepare a report
verifying the NMP.

}8Z 8Z EDW v $Z |/ [« A valbe]pravided tGEEPA p@dS request.

Pre-construction noise assessment - on-site terfrétetion and battery energy storage system

1

Prior to commencement of construction, a pre-dey@teent noise assessment is to be submitted
the Responsible Authority demonstrating that thes@g and operation of the on-site terminal
station and battery energy storage system (BESkidieeneasures to:

a. minimise the risk of harm from operational noisefanas reasonably practicable, in accordar
with the general environmental duty under tl&vironment Protection Act 20{EP Act).

b. prevent prescribed unreasonable noise by complywith noise limits determined in
accordance with EPA publication 1828dise limit and assessment protocol for the cortfol
noise from commercial, industrial and trade prersigad entertainment venuébloise
Protocol).

c. prevent unreasonable noise according to the factafireéd in part () of the definition of
unreasonable noise in section 3(1) of the EP Achanting for the low frequency guidance of
EPA Publication 19%oise guidelines: assessing low frequency rfasamended or replaced
from time to time).
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EMM ID Mitigation measure

BMM-NV08 1. Adecommissioning noise and vibration management pldhbe prepared and submitted to the
Responsible Authority for endorsement. This wilbt®ub-plan to the decommissioning
management plan (EMM10) and will:

a. provide a detailed assessment of decommissionirigenand vibration from project activities
b. outline proposed measures to minimise potential aofs.
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12.0 SUMMARY

An assessment has been undertaken of the potentis@aiand vibration impacts associated with
construction, operation and decommissioning of trexkam Wind Farm within the study area.

The assessment addresses the environmental noisevémation assessment requirements of the
Scoping Requirements Hexham Wind Farm Environrffent€EStatemenpublished by the Minister
for Transport and Planning in September 2024. lageld on evaluation of potential noise and
vibration impacts in accordance with applicable ®ieth assessment criteria.

The EES evaluation objective for the Hexham Wind Ratimrespect to noise and vibration is to
manage potential adverse effects for noise sensitheations, having regard to both construction
and operation of the wind farm.

In particular, the results of the modelling demaragé that the proposed wind turbines are predicted
to achieve compliance with the applicable noisetindietermined in accordance with NZS 6808 for
all receivers based on a candidate wind turbine mode

The assessment has also considered operationat rgisociated with the proposemh-site terminal
station and BESS, in accordance with EP Act anedtiRfbns. The assessment demonstrates that
the operational noise levels from tlen-site terminal station and BESS are predicted bét@anoise
limits determined in accordance with the Noise Pratb

Noise and vibration during the construction and decoissioning of the project has been assessed
and can be satisfactorily addressed with good practieasures, accounting for the guidance of EPA
Publication1834.2and subject to dedicated controls to address thesaaif off-site construction

traffic. In this respect, the preferred option fordlproject includes the development of an on-site
guarry to limit off-site vehicle movements assocthteith material sourcing. Restriction of the times
when these movements can occur on the surrounding ragtdiark have also been recommended.

The assessment has also considered the proposedeqtsarry and concrete batching plants, in
accordance with the Noise Protocol. The results destraie that the predicted noise levels
associated with operation of the on-site quarry awhcrete batching plants during the construction
period are below the noise limits determined in aatance with the Noise Protocol.

Consideration was also given to the general enviromiadeduty, as required by the EP Act.

Implementation of the recommended mitigation measuvéd minimise the noise and vibration
impact of the Hexham Wind Farm to nearby noise giedocations.

The findings of the noise assessment therefore destrate that the project can comply with the
requirements of the applicable Victorian legislatemd guidelines. As such, the project is expeated t
achieve the EES evaluation objective.
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APPENDIX AGLOSSARY OF TERMINOLOGY

The basic quantities used within this document éscribe noise adopt the conventions outlined in 1996-1:2016
Acoustics - Description measurement and assessofienivironmental noisé Basic quantities and assessment
proceduresAccordingly, all frequency weighted sound presdeavels are expressed as decibels (dB) in thisrtiefpor

E u%o0o U e}luv

%o @E seUE 0 A 0° (IEEV QUAVIPZE]VP E A Aetaadvesvays of

expressing A-weighted decibels such as dBA or @B¢Aherefore not used within this report.

Term Definition Abbreviation
Amplitude Sound that is characterised by a rhythmic and highan normal rise and -
modulation fall in sound level at regular intervals.
A-weighting uszZ} }( iue3]vP <}pv o A ud} EE([e A &7 See discussion
sensitivity to different frequencies of sound. below this table.
A-weighted 98 The A-weighted pressure level that is exceede®@#s of a defined Lago
centile measurement period. It is used to describe the uhdag background
sound level in the absence of a source of sountlithbeing investigated,
as well as the sound level of steady, or semi steadund sources.
Decibel The unit of sound level. dB

Effective noise
level

Equivalent noise
level

Frequency
spectrum

Hertz

Impulsiveness

Octave Band

Peak particle
velocity

Sound power level

Sound pressure
level

The effective noise level from commercial, induswietrade premises ENL
determined in accordance EPA Publication 18R@&ise limit and

assessment protocol for the control of noise frammercial, industry and

trade premises and entertainment venuéhis is thedsq noise level over a
30-minute period, adjusted for the character of theis@. Adjustments are

made for tonality, intermittency and impulsiveness.

The equivalent continuous A-weighted pressure le@eimmonly referred  Laeg
to as the average sound level and is measured in dB

The collection of frequencies that a sound is cosgabof, and the sound -
power level or sound pressure levels across thesguencies.

Under the Environment Protection Regulations 202t)( frequency
spectrum is a prescribed factor for noise emitteshi commercial
industrial and trade premises. This means thatftequency spectrum of
noise associated with this type premises is a mhe¥actor to consider
when assessing if the noise is unreasonable undeEtvironment
Protection Ac (2017).

The unit for describing the frequency of a sounteims of the number of Hz
cycles per second.

Sound that is characterised by a distinct and vapjd rise in sound level -
(e.g. a car door closing or the impact sound céaniner)

A range of frequencies. Octave bands are referreoyttheir logarithmic -
centre frequencies, these being 31.5 Hz, 63 HzHZ250 Hz, 500 Hz,
1 kHz, 2 kHz, 4 kHz, 8 kHz, and 16 kHz for thelawdiiye of sound.

The measure of the vibration aptitude, zero to rmaxim. Used for building PPV
structural damage assessment.

A measure of the total sound energy emitted by a seuexpressed in Lw
decibels.
A measure of the level of sound expressed in desibel Lp
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Term

Definition Abbreviation

Special audible
characteristics

Tonality

Vibration

Vibration Dose
Value

A term used to define a set group of Sound charasties that increase the SAC
likelihood of adverse reaction to the sound. Therelsgeristics comprise
tonality, impulsiveness and amplitude modulation.

A characteristic to describe sounds which are comgaselistinct and -
narrow groups of audible sound frequencies (e.gistlihg or humming
sounds).

When an object vibrates, it moves rapidly up angvdar from side to side.
The magnitude of the sensation when feeling a vibgabbject is related to
the vibration velocity.

Vibration can occur in any direction. When vibratieelocities are
described, it can be either the total vibration @eity, which includes all
directions, or it can be separated into the vertidaection (up and down
vibration), the horizontal transverse directiondgito side) and the
horizontal longitudinal direction (front to back).

Based on British Standard BS 6472:108#le to Evaluation of Human VDV
Exposure to Vibration in Buildings (1Hz to 8@iHd)provides guidelines for
the evaluation of whole-body exposure to intermittevibration.

VDV can be used to take into account the weightegsured RMS
vibration from many vibration sources including xeghicles, construction
equipment such as jackhammers and industry. VD&stako account the
duration of each event and the number of events gay, either at present
or in the foreseeable future and calculates a singlele index.
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APPENDIX BEDESCRIBING SOUND

Sound is an important feature of the environment ihigh we live; it provides information about our
surroundings and influences our overall percepdamenity and environmental quality.

While sound is a familiar concept, its descriptian be complex. This appendix provides general indéion
about the definition of sound and the ways that diffnt sound characteristics are described.

Bl Definition of sound

Sound is a term used to describe very small andirelpanges in the pressure of the atmosphere.
Importantly, for pressure fluctuations to be considesound, the rise and fall in pressure needs to be
repeated at rates ranging from tens to thousandsiofes per second.

These small and repetitive fluctuations in presscea be caused by many things such as a vibratirfigcsur
in contact with the air (e.g. the cone of a speakerfuobulent air movement patterns. The common feature
is a surface or region of disturbance that displabesadjacent air, causing a very small and loadlise
compression of the air, followed by a small expansibtie air.

These repeated compressions and expansions theradpnto the surrounding air as waves of pressure
changes. Upon reaching the ear of an observer, themees of changing pressure cause structures witten th
ear to vibrate; these vibrations then generate signahich are able to be perceived as sounds.

The waves of pressure changes usually occur as emmpatterns, comprising varied rates and magnituoles
pressure changes. The pattern of these changesleti#érmine how a sound spreads through the air and/h
the sound is ultimately perceived when it reaches dae of an observer.

B2  Physical description of sound

There are many situations where it can be usefullijectively describe sound, such as the writing or
recording of music, hearing testing, measuringsband environment in an area or evaluating new man-
made sources of sound.

Sound is usually composed of complex and varietbpet of pressure changes. As a result, a number of
attributes are used to describe sound. Two of thestrfandamental sound attributes are:

X sound pressure
X sound frequency

Each of these attributes is explained in the follogvsections, followed by a discussion about hovhezc
these attributes varies.

B2.1 Sound pressure

The compression and expansion of the air that seisted with the passage of a sound wave results in
changes in atmospheric pressure. The pressure @wagsociated with sound represent very small and
repetitive variations that occur amidst much greapeessures associated with the atmosphere.

The magnitude of these pressure changes influehogsquiet or loud a sound will be; the smaller the
pressure change, the quieter the sound, and viagsaeThe perception of loudness is complex thoagid,
different sounds can seem quieter or louder forgeas other than differences in pressure changes.
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To provide some context, Tat8d lists example values of pressure associated wighetimosphere and
different sounds. The key point from these exam@kigs is that even an extremely loud sound equates t
change in pressure that is thousands of times sn#iian the typical pressure of the atmosphere.

Table34: Atmospheric pressure versus sound pressurexample 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 20 0.0002 0.003

the threshold of pain

Pressure change associated with sound 0.00002 0.0000000002 0.000000003
the threshold of hearing

The pressure values in TaBikalso show that the range of pressure changes datsatwith quiet and loud
sounds span over a very large range, albeit stijt small changes compared to atmospheric presswe. T
make the description of pressure changes more peattsound pressure is expressed in decibels or dB.

To illustrate the pressure variation associated vettund, Figuré4 shows the repetitive rise and fall in
pressure of a very simple and steady sound. Thisdfijustrates the peaks and troughs of pressuranges
relative to the underlying pressure of the atmosphén the absence of sound. The magnitude of thengea
in pressure caused by the sound is then describedesound pressure level. Since the magnitude of the
change is constantly varying, the sound pressure beaglefined in terms of:

x Peak sound pressure levels: the maximum change sspre relative to atmospheric pressure i.e. the
amplitude as defined by the maximum depth or heighthe peaks and troughs respectively; or

X Root Mean Square (RMS) sound pressure levels: trage of the amplitude of pressure changes,
accounting for positive changes above atmospherissues, and negative pressure changes below
atmospheric pressure.

Figurel4: Pressure changes relative to atmospheric pressuseaciated with sound
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B2.2 Frequency

Frequency is a term used to describe the numbdinaés a sound causes the pressure to rise andhfall i
given period of time. The rate of change in presdaran important feature that determines whetherd
able to be perceived as a sound by the human ear.

Repetitive changes in pressure can occur as a rekaltange of factors with widely varying rates of
fluctuation. However, only a portion of these fluations are able to be perceived as sound. In mangs;as
the rate of fluctuation will either be too slow two fast for the human ear to detect the pressure charas a
sound. For example, local fluctuations in atmosphpressure can be created by someone waving their
hands back and forth through the air; the reason tasnot be perceived as a sound is the rate of
fluctuation is too slow.

At the rates of fluctuation that can be detected asisd, the rate will influence the character of theusal
that is perceived. For example, slow rates of presshange correspond to rumbling sounds, while fatds
correspond to whistling sounds.

The rate of fluctuation is numerically describederms of the number of pressure fluctuations that ocin

a single second. Specifically, it is the numbeyofes per second of the pressure rising abovendglielow,
and then returning to atmospheric pressure. The nemiif these cycles per second is expressed in Hertz
(Hz). This concept of cycles per second is illigstria Figurel5 which illustrates a 1 Hz pressure fluctuation.
The figure provides a simple illustration of a &nrycle of pressure rise and fall occurring ireaqal of a
single second.

Figurel5: lllustration of a pressure fluctuation with a figuency of 1Hz

The rate that sound pressure rises and falls &y wlepending on the source of the sound. For exantpe
surface of a tuning fork vibrates at a specifierah turn causing the pressure of the adjacent aiitdotuate
at the same rate. Recalling the idea of pressurdiht®ons from someone waving their hands, the press
would fluctuate at the same rate as the hands mosgekband forth; a few times a second translating to a
very low frequency below our hearing range (termedr&rasonic frequency). Examples of low and high
frequency sound are easily recognisable, suchasoth frequency sound of thunder, and the high
frequency sound of crashing cymbals. To demonsttaedifferences in the patterns of different fregocies
of sound, Figuré6 illustrates the relative rates of pressure chaifgielow, mid and high frequency sounds.
Note that in each case the amplitude of the presstlianges remains the same; the only change is the
number of fluctuations in pressure that occur oviené.
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Figurel6: Examples of the rate of change in pressure flations for low, mid and high frequencies

Low frequency sounds:
20 to 200 Hz

Mid-frequency sounds:
200 to 800 Hz

High frequency sounds:

greater than 800 Hz

B2.3 Sound pressure and frequency variations

The preceding sections describe important aspecti®hature of sound, the changes in pressure and the
changes in the rate of pressure fluctuations.

The simplest type of sound comprises a single eastound pressure level and a single constantufesay.

However, most sounds are made up of many frequeneied may include low, mid and high frequencies.

Sounds that are made up of a relatively even mixezfuencies across a broad range of frequencies are

E (EE 38} « ]JvP Z E} v [X GEiu}v WE<Ypvoee]y(op (o}A]JvP A § EU
rustling of leaves, ventilation fans and traffic smi

Further, sound quite often changes from moment to manén terms of both pressure levels and
frequencies. The time varying characteristics afrgbare important to how we perceive sound. For epém
rapid changes in sound level produced by voicesigesthe component of sound that we interpret as
intelligible speech. Variations in sound pressexels and frequencies are also features which cawaur
attention to a new source of sound in the environment.
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To demonstrate this, Figufe illustrates an example time-trace of total soun@égsure levels which varies
with time. This variation presents challenges whadempting to describe sound pressure levels. Assallt,
multiple metrics are generally needed to describermbpressure, such as the average, minimum or
maximum noise levels. Other ways of describing daoolude statistics for describing how often a deti
sound pressure level is exceeded; for examplecfpipper sound levels are often described as;anwhich
refers to the sound pressure exceeded for 10% ofithe, or typical lower levels or lulls which areenf
described as arvdwhich refers to the sound exceeded for 90% of theeti

Figurel?7: Example of noise metrics that may be used to mesa time-varying sound level
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This example illustrates variations in terms of jfiosal sound pressure levels, but the variationa edso
relate to the frequency of the sound, and frequentlg thumber of sources affecting the sound.

These types of variations are an inherent featurenost sound fields and are an important point of cexit
in any attempt to describe sound.
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B3  Hearing and perception of sound
This section provides a discussion of:

X The use of the decibel to practically describe solawels in a way that corresponds to the pressure
levels the human ear is able to detect as sounds

X The relationship between sound frequency and humaarimg.

The section concludes with a discussion of sonteeotomplicating non-acoustic factors that influerog
perception of sound.

B3.1 Sound pressure and the Decibel

Previous sections discussed the wide range of gredkure fluctuations that the ear is able to detast
sound. Owing to the wide range of these fluctuatiadhg, way we hear sound is more practically described
using the decibel (dB). The decibel system servesay purposes:

x Compressing the numerical range of the quietest Enaiest sounds commonly experienced.

As an indication of this benefit, the pressurelod toudest sound that might be encountered is aroand
million times greater than the quietest sound ttetn be detected. In contrast, the decibel system
reduces this to a range of approximateit2odB.

x Consistently representing sound pressure level gearin a way that correlate more closely with hoes w
perceive sound pressure level changes.

For example, a 10 dB change from 20-30 dB will gdlgdre subjectively perceived as a similar to @0
change from 40-50 dB. However, expressed in ufisassure as Pascals, the 30dB change is ten

times greater than the 20-30 dB change. For thisseasound pressure changes cannot be meaningfully
communicated in terms of units of pressure suclfascals.

Sound pressure levels in most environments areliigariable, so it can be misleading to describe what
different ranges of sound pressure levels corresptm However, as a broad indication, TaBlgorovides
some example ranges of sound pressure levels, ezprein both dB and units of pressure.

Table35: Example sound pressure levels that might be expeced in different environments

Environment Example Sound Pressure Level

Outside in an urban area with traffic noise 50-70 dB 0.006-0.06 Pa
Outside in a rural area with distant sounds or maderwind rustling leaves 30-50 dB 0.0006-0.006 Pa
Outside in a quiet rural environment in calm coratits 20-30dB 0.0002-0.0006 Pa
Inside a quiet bedroom at night <20dB 0.0002 Pa

The impression of how much louder or quieter a sbiswill be influenced by the magnitude of the nbe
in sound pressure. Other important factors will alstbuence this, such as the frequency of the sowmith
is discussed in the following section. Howevemprvide a broad indication, Tal®® provides some
examples of how different changes in sound pressewels can be perceived.
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Table36: Perceived changes in sound pressure levels

Sound pressure  Indicative change in perceived sound

level change

1dB Unlikely to be noticeable

2-3dB Likely to be just noticeable

4-5dB Clearly noticeable change

10dB Distinct change - often subjectively described alsihg or doubling the loudness

The example sound pressure level changes in Béldee based on sidey-side comparison of a steady
sample of sound heard at different levels. In pragtichanges in sound pressure levels may be mdieuttif
to perceive for a range of reasons, including thespnce of other sources of sound, or gradual change
which occur over a longer period of time.

B3.2 Sound frequency and loudness

Although sound pressure level and the sensatiolowdiness are related, the sound pressure levebisan
direct measure of how loud a sound appears to humé&hsnan perception of sound varies and depends on
a number of physical attributes, including frequgnievel and duration.

An example of the relationship between the sensatid loudness and frequency is demonstrated in

Figurel8X dZ Z ES % @E  vSe <4 0 O}peviee |(UERA WS(JE eppuv | © A % E oo
Each point on the phon curves represents a sourehoil loudness. For example, the 40 phon curvevsho

that a sound level of 100 dB at 20 Hz (a very logueacy sound) would be of equal loudness to a lefrel o

40dB at 1,000 Hz (a whistling sound) or approxinyai@l dB at just under 8,000 Hz (a very high pitcimdh

The information presented is based on an internadibstandard® that defines equal loudness levels for

sounds comprising individual frequencies. In paagtsound is usually composed of a large number of

different frequencies, so this type of data can dmyused as an indication of how different frequesaid

soun u C % E ]JA X v ]v]A] u ofitvihe @& &eF]AVEER *]Pv](] vSoCX &}E
lower dashed line in Figuds shows the threshold of hearing, which represents$bands an average

listener could correctly identify at least 50% & time. However, these thresholds represent the ager of

§Z %0}%o 0o S]IVX /v % @E& 3] B & JA]op igricahtERw these values,

particularly at the low frequencies.

18 |SO 226:200&coustics - Normal equal-loudness-level contours
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Figurel8: Equal loudness contours for pure tone sounds

The noise curves in Figut8 demonstrate that human hearing is most sensitivéequencies from 500 to
4,000 Hz, which usefully corresponds to the maigdencies of human speech. The contours also
demonstrate that sounds at low frequencies must benaich 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 diffet frequencies, a set of adjustments were develofmed
enable sound levels to be measured in a way that notwsely aligns with human hearing. Sound levels
adjusted in this way are referred to as A-weightedrablevels.
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B3.3 Interpretation of sound and noise

Human interpretation of sound is influenced by mdagtors other than its physical characteristicgtsas
Z}YA }(3 v 8Z e}uv } HE-U 5Z Slu }(% EIpv)e n¥E]Spn 3S}A E - 5Z
sound.

For example, the sound of music can cause veryréiffeeactions, from relaxation and pleasure through
annoyance and stress, depending on individual pegfees, the type of music and the circumstances in

which the music is heard. This example illustréies sound can sometimes be considered noise; a term
broadly used to describe unwanted sounds or souhds thave the potential to cause negative reactions.

The effects of excess environmental sound are daai® complicated, and may be perceived in various
ways including sensations of loudness, interferenith speech communication, interference with worin
concentration or studying, disruption of resting8are periods, and disturbance of sleep. These tffean
give rise to behavioural changes such as avoidiegisie of exposed external spaces, keeping windows
closed, or timing restful activities to avoid the mogense periods of disruption. Prolonged annoyaoc
interference with normal patterns can lead to possibfeects on mental and physical health. In this respe
the World Health Organization (preamble to #Benstitution of the World Health Organizatjd®46) defines
health in the following broad terms:

A state of complete physical, mental and social-being and not merely the absence of disease
or infirmity

The World Health Organizati@uidelines for Community Noiderglund, Lindvall, & Schwela, 1999)
documents a relationship between the definition @dith and the effects of community noise exposure by
noting that:

This broad definition of health embraces the conaapivell-being, and thereby, renders noise
impacts such as population annoyance, interferendé wommunication, and impaired task
% E(}EU V e ZZ 0S8Z[ Jeen X

The reaction that a community can have to sound iklifigubjective and depends on a range of factors
including:

X The hearing threshold of individuals across theilaledrequency range

These thresholds vary widely across the populati@mticularly at the lower and upper ends of the
audible frequency range. For example, at low fregpies the distribution of hearing thresholds varies
above and below the mean threshold by more thardB0

X The attitudes and sensitivities of individuals tmsd, and their expectations of what is consideaed
acceptable level of sound or intrusion

This in turn depends on a range of factors suopeseral health and the perceived importance of sound
amongst other factors relevant to overall amenityrgaption.

X The absolute sound pressure level of the soundliestion

The threshold for the onset of community annoyanaeas according to the type of sound; above such

thresholds, the percentage of the population annoygherally increases with increasing sound pressure

level.

x The sound pressure level of the noise relative tokgaound noise conditions in the area, and the ekten
to which general background noise may offer benefroiatking effects

X The characteristics of the sound in question sugkwhether the sound is constant, continually varms
contains distinctive audible features such as tores, frequency components or impulsive sound which
may draw attention to the noise

x The site location and the compatibility of the souicguestion with other surrounding land uses. For
example, whether the source is in an industriatesidential area
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X The attitudes of the community to the source of tteuad

This may be influenced by factors such as the extenthich those responsible for the sound are
perceived to be adopting reasonable and practicabasures to reduce their emissions, whether the
activity is of local or national significance anldether the noise producer actively consults andiaises
with the community.

X The times when the sound is present, the duratioexgosure to increased sound levels, and the extent
of respite periods when the sound is reduced or abgtartexample, whether or not the sound ceases at
weekends).

The combined influence of the above consideratiomeans that physical sound levels are only one facto
influencing community reaction to sound. Importantllgis means that individual reactions and attitudes
the same type and level of sound will vary withiccenmunity.
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APPENDIX CQ/ICTORIAN REGULATIONS AND GUIDELINES

The following publications are relevant to the asseent of operational noise from proposed renewable
energy projects in Victoria:

X Environment Protection Act 2017
X Environment Protection Regulations 2021

x Environment Reference Standawblished 25 May 2021, and as amendedEbyironment Reference
Standard No. S158 Gazettated 29 March 2022

X Victorian Department of Transport and Planning puatian Planning Guidelines for Development of
Wind Energy Facilitietated September 2023

X NZS 6808:201Acousticst Wind farm noise

x EPA Publicatioh826.5Noise limit and assessment protocol for the corfaioise from commercial,
industrial and trade premises and entertainment vesdated September 2025.

The relevant publication for the assessment of cardion noise in Victoria is the EPA Publicafi884.2
Civil construction, building and demolition gyidated 12 September 2025 (EPA Publication 1834.2

There is no standard or regulation that specifigda for the control of construction vibratioevels in
Victoria. In lieu of Victorian guidance for constian vibration, reference is made to NSW guidance
documents.

Details of the guidance and noise criteria provitbgdhe above publications are provided in the follogyi
sections.
Cl  Environment Protection Act 2017

TheEnvironment Protection Act 20{EP Act) provides the overarching legislative &éawork for the
protection of the environment in Victoria.

The EP Act establishes a general environmentaltdutyinimise the risks of harm to human health oe th
environment from pollution or waste, including neislated amenity impacts, so far as reasonably
practicable.

The EP Act also prohibits the emission of unreasien@oise from commercial and industrial trade pises.
Specifically, the EP Act states that:

A person must not, from a place or premises thatraot residential premises
(a) emit an unreasonable noise; or
(b) permit an unreasonable noise to be emitted
Under the EP Act, unreasonable noise means noise that
(a) is unreasonable having regard to the following
(i) its volume, intensity or duration;
(ii) its character;
(iii) the time, place and other circumstances inollii is emitted;
(iv) how often it is emitted:;
(v) any prescribed factors; or
(b) is prescribed to be unreasonable noise:

Further information about noises that are prescilie be unreasonable is separately defined in regutes
made under the EP Act (see next section).
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C2  Environment Protection Regulations 2021

TheEnvironment Protection Regulations 2ZP Regulations) give effect to the EP Act by ésttiia
prescriptive requirements for a range of environmergansiderations including noise.

The following sections provide details of the regments for wind turbine noise and industry noise.
C2.1 Wind turbine noise

Part 5.3 Division 5 of the EP Regulations nomind#S 6808 as the relevant standard for assessing
operational wind turbine noise in Victoria and imdiuces additional measures to demonstrate compliance
post-construction.

Specifically, the EP Regulations outline the fahoguw
X Noise agreements

An owner or operator of a wind energy facility mayennto a written agreement with a landowner to
modify the noise limits.

If a noise agreement is made after 1 November 2@2lincreased base noise limit of 45 d would
apply. If a noise agreement was made prior to 1 Ndwen2021, the noise limit can be modified as
specified in the noise agreement.

X tJv v EPC ( ]0]5C }% E §}Ee+[ p3] e

Regulation 131C establishes a duty to manage andwewind turbine noise by taking all applicable
actions set in Division 5 of the EP Act.

Regulation 131CA establishes a duty to comply tiigmoise limit (or the alternative monitoring pain
criterion if wind turbine noise is being assessedraalternative monitoring point) determined in
accordance with NZS 6808 and any applicable noiseisgnt.

Providing that the operator of a wind farm complieghathe requirements of regulations 131C and
131CA, their duty with respect to the general eamimental duty under the EP Act has been addressed.

Details of the types of receivers to be assesdselnbise limits and the technical procedures foreasing
compliance with the noise limits are separatelyidefl in NZS 6808 (see further information in Sects).

In accordance with the EP Regulations, noise lengts & wind farm are prescribed to lbmreasonabldor
the purposes of the EP Act, if they exceed the reieapplicable noise limits.
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C2.2 Industry noise

In relation to noise from commercial, industrial ainade premises (industry), the EP Regulations Sptit
the prediction, measurement, assessment or analysiise within a noise sensitive area must be
conducted in accordance with the Noise Protocol SeetionC§. Noise from industry is prescribed by the
EP Regulations to be unreasonable for the purposésedEP Act if it exceeds a noise limit or alterret
assessment criterion determined in accordance Wil lNoise Protocol.

The noise limits apply at locations referred to agsasensitive areas which are defined by the
EPRegulations as:

(a) that part of the land within the boundary of arpel of land that iy
()  within 10 metres of the outside of the externalliwaf any of the following buildings
(A) a dwelling (including a residential care facliitit not including a caretaker's house);
(B) a residential building;
(C) a noise sensitive residentialdser

(i) within 10 metres of the outside of the externalllwaf any dormitory, ward, bedroom or
living room of one or more of the following buildsng

(A) a caretaker's house;

(B) a hospital;

(C) a hotel;

(D) a residential hotel;

(E) a motel;

(F) a specialist disability accommodation;
(G) a corrective institution;

(H) a tourist establishment;

() a retirement village;

(J) a residential village; or

(i)  within 10 metres of the outside of the extermallls of a classroom or any room in which
learning occurs in the following buildings (duringir operating hoursy

(A) a child care centre;

(B) a kindergarten;

(C) a primary school;

(D) a secondary school; or

(b) subject to paragraph (c), in the case of a rargla only, that part of the land within the
boundary ofv

(i) a tourist establishment; or
(ii) a campground; or

(iii) a caravan park; or

19 Noise sensitive residential u§sYmeans a community care accommodation, dependergques unit, dwelling,
residential aged care facility, residential villagetirement village or rooming house
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(c) despite paragraph (b), in the case of a rurehanly, where an outdoor entertainment event
or outdoor entertainment venue is being operatdgttpart of the land within the boundary
of the following are not noise sensitive areas far purposes of that event or venue

(i) a tourist establishment;
(ii) a campground,

(iii) a caravan park;

C3 Environment Reference Standard

TheEnvironment Reference Stand@iRS) is a legislative instrument made under thedERhich sets out
environmental values for ambient sound that are gbtito be achieved and maintained in Victoria and
standards to support those values. The indicatoid @lnjectives within the standard provide a benchinar
for comparing desired outcomes to the actual statehaf environment, and a basis for assessing actul a
potential risks to the environmental values.

The ERS is an environmental benchmark. It bringthiega collection of environmental values, indaat
and objectives that describe environmental and hunh@alth outcomes to be achieved or maintained in
the whole or in parts of Victoria. These valuesidatbrs and objectives are used to assess and report
changing environmental conditions by providing #erence point for decision makers to consider wheth

a proposal or activity is consistent with the envineental values identified in the ERS. The ERSlkssa
decision makers to evaluate potential impacts on lamhealth and the environment that may result from
a proposal or activity. The ERS does not spedifyinements that must be met by environmental managers
or other duty holders.

The ERS is primarily relevant for aspects of the@@mwient that are not the subject of prescriptive
regulation. These aspects include the noise frommeneial premises and construction activities inurat
areas, or the additional noise from public roadsaaesult of traffic associated with commercialiaties.

Further, in the situations where the ERS is a eiegonsideration, it is important to note that tHeRS is
not a compliance standard. Specifically, the valistsd within the ERS are not prescribed noise linmits
are they design criteria for proposed development.

Indicators and objectives within the ERS are gdlyanat relevant considerations where they relatean
aspect of the environment that is the subject oégcriptive regulation. For example, the ambient sthun
indicators and objectives will not be relevant wheamsidering noise from wind turbines and commercial
industrial and trade premises at noise sensitiveast as defined in the EP Regulations. This isibecmise
in these circumstances is regulated by specific pi@mvssand noise limits in the EP Regulations and the
associated Noise Protocol and NZS 6808.

The environmental values presented in the ERS and@aigion of each is provided in Tal3é
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Table37: Environmental values of the ambient sound envinoent

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 sound environment that supports sleepidgithe night

An ambient sound environment that supports recreatiband domestic
activities in a residential setting

An ambient sound environment that allows for normahversation indoors
without the need to raise voices

An ambient sound environment that supports cognitilexelopment and
learning in children

An ambient sound environment that allows for the aggation and
enjoyment of the environment for its natural conditi and the restorative
benefits of tranquil soundscapes in natural areas

Vv u]vs ejuv VA]JE}vu v §Z § GEURECke e 32\
a wide range of musical entertainment.

The ERS land use categories and their descriptiensravided in Tabl&8.

Table38: Land use categories for the ambient sound envinoent

Land use category General description Planning zones
Category | An urban form with distinctive  Industrial Zone 1 (IN1Z)
features or characteristics of Industrial Zone 2 (IN22)

taller buildings, high commercial Port Zone (PZ)
and residential intensity and higt Road 1 Zone (RDZ1)

site coverage. Capital City Zone (CC2)
Docklands Zone (DZ)
Category I 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 activit 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 llI Lower rise building form Residential Growth Zone (RGZ)
including lower density General Residential Zone (GR2)
residential development and Neighbourhood Residential Zone (NRZ)

detached housing typical of Urban Floodway Zone (UFZ)
suburban residential settings or Public Park and Recreation Zone (PPRZ)
in towns of district or regional Urban Growth Zone (UGZ)

significance.

Category IV Lower density or sparse Low Density Residential Zone (LDRZ)
populations with settlements Township Zone (TZ)
that include smaller hamlets, Rural Living Zone (RLZ)

villages and small towns that are Green Wedge A Zone (GWAZ)

generally unsuited for further Rural Conservation Zone (RCZ2)

expansion. Land uses include  Public Conservation and Resource Zone (P!
primary industry and farming. Green Wedge Zone (GW2)

Farming Zone (F2)
Rural Activity Zone (RAZ)

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment 105



Land use category General description Planning zones

Category V Unigue combinations of Natural areas are classified as land within
landscape, biodiversity and Category V irrespective of the planning zone
geodiversity. These natural area that apply to that land.
typically provide undisturbed
species habitat and enable
people to see and interact with
native vegetation and wildlife.

Category |, Il, 11l or IV depending Comprehensive Development Zone (CDZ)
on surrounding land uses and th Priority Development Zone (PDZ)

intent of the specific planning Special Use Zone (SUZ)

zone (which may have a diversit Public Use Zone (PUZ)

of uses) as specified in a schedt
to the planning zone

a Urban Growth Zone (UGZ) is a Category Il landnig¢he relevant precinct structure plan is adeg, at which
time the approved land uses will determine the large category.

The ERS indicators and objectives relevant to eachuse category are described in Takge

Table39: Indicators and objectives for the ambient soundaronment

Land use category Indicators Objectives (free-field conditions)

Category | Outdoor laegenfrom 2200 hrs to 0600 hrs 55 dB heq
Outdoor laeg1shrfrom 0600 hrs to 2200 hrs 60 dB hegq
Category I Outdoor laegsnfrom 2200 hrs to 0600 hrs 50 dB heq
Outdoor laeg16nifrom 0600 hrs to 2200 hrs 55 dB heq
Category llI Outdoor laegsnfrom 2200 hrs to 0600 hrs 40 dB heq
Outdoor laeg16hrfrom 0600 hrs to 2200 hrs 50 dB hegq
Category IV Outdoor laegenfrom 2200 hrs to 0600 hrs 35 dB heq
Outdoor laeg,16nfrom 0600 hrs to 2200 hrs 40 dB heq

Category V Qualitative A sound quality that is conducive to humar
tranquillity and enjoyment having regard to
the ambient natural soundscape

Natural areas are a land-use category for whichBRS details desired outcomes in terms of noise tevel
be achieved or maintained in Victoria. The ERS defiatural areas asational parks, state parks, state
forests, nature conservation reserves, wildlifeeress and environmentally significant areas andi$mapes
outside metropolitan Melbourne that are identifieda planning scheme

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment 106



C4  Victorian Wind Energy Guidelines

The Victorian Department of Transport and PlanminglicationPlanning Guidelines for Development of
Wind Energy Facilitiefated September 2023 (Victorian Wind Energy Guids)iprovide advice to
responsible authorities, proponents and the commuribput suitable sites to locate wind energy factitie
and to inform planning decisions about a wind erydiagility proposal.

The Victorian Wind Energy Guidelines set out:

x a framework to provide a consistent and balancegrapch to the assessment of wind
energy projects across the state

X a set of consistent operational performance stam$ato inform the assessment and
operation of a wind energy facility project

X guidance as to how planning permit application riegnents might be met
x aframework for the regulation of wind turbine naise

Section 4.3.2 of the Victorian Wind Energy Guidslioutlines the application requirements for a wind
energy facility. Specifically, to following writtegports are required to be submitted to addresdqmial
noise impacts:

X A pre-construction (predictive) noise assessmertrtgpepared by a suitably qualified and
experienced acoustician that:

- reports on a pre-construction (predictive) noiseeasment conducted following New
Zealand Standard NZS6808:2010, Acoustiggnd Farm Noise

- provides an assessment of whether the proposed wiredgy facility will comply with the
noise limit for that facility

- where the proposed wind energy facility will be #bject of a wind turbine noise
agreement under the Environment Protection RegulatRiR1, specifies the premises of
the relevant landowner (including any particular dimgs) to which the agreement
relates and provides an assessment of whether th@gsed wind energy facility will
comply with the modified noise limit for that fatsilspecified in the agreement

- is prepared on the basis that the relevant noisendsad will be the New Zealand
Standard NZS6808:2010, Acoustidd/ind Farm Noise and includes an assessment of
whether a high amenity noise limit is applicablelenSection 5.3 of the standard.

X A report prepared by an environmental auditor appeihunder Part 8.3 of the Environment
Protection Act 2017 that verifies whether or not thee-construction (predictive) noise
assessment was conducted under New Zealand Stan86808:2010, AcoustitsVind
Farm Noise
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Section 5of the Victorian Wind Energy Guidelines outlines thg d&iteria for evaluating the planning
merits of a wind energy facility. The following qande is provided for the assessment of noise |eveta
proposed new wind farm developments:

A wind energy facility must comply with the noigmits in the New Zealand Standard
NZS 6808:2010 Acoustit®Vind Farm Noise (the Standard).Y ¢

The Standard specifies a general 40 decibel lifitlB! kooiomin) for wind energy facility sound

levels outdoors at noise sensitive locations, @t titne sound level should not exceed the
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include:

X any part of land zoned predominantly for resideintise

x residential land uses included in the accommodatjimup at clause 73.03, Land use terms
of the VPP and all planning schemes

X education and child care uses included in the daitd centre group and education centre
group at clause 73.03 of the of the VPP and afirpiay schemes.

A 45-decibel limit is recommended for stakeholdezltings. A stakeholder dwelling is a dwelling
located on the same land as the wind energy factityne that has an agreement with the wind
energy facility to exceed the noise linfitY ¢
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special circumstances. All wind energy facility isppbns must be assessed using Section 5.3 of

the Standard to determine whether a high amenity edisit is justified for specific locations,

following procedures outlined in 5.3.1 of the Stand Guidance can be found on this issue in the

VCAT determination for the Cherry Tree Wind Farm

Measurement and compliance assessment methodsedieus in the Standard. The assessment
must be made without relying on noise reductionragien modes to achieve compliance.

Based on the above, receivers within the project bdany and/or with a noise agreement are referred to
herein asstakeholder receivers

Clause 73.03 of the Victoria Planning ProvisioR®{\define®.\ccommodatiorasland used to
accommodate persorend lists the following uses:

X Camping and caravan park X Host farm

x Corrective institution X Residential aged care facility
x Dependent person's unit X Residential building

x Dwelling X Residential village

X Group accommodation X Retirement village

Consideration must also be given to whether a higierity noise limit is warranted to reflect special
circumstances at specific locations.

20 Cherry Tree Wind Farm v Mitchell Shire Co(2@I3)
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C5 NZS 6808

NZS 6808 provides methods for the prediction, measent, and assessment of sound from wind
turbines. The following sections provide an oveni the objectives of NZS 6808 and the key elements of
S§Z ¢S v (E [¢ e° ¢eou VS % E} PE X

C5.1 Objectives

The foreword of NZS 6808 provides guidance aboubtijectives of the noise limits outlined within the
standard:

Wind farm sound may be audible at times at noigesiie locations, and this Standard does
not set limits that provide absolute protection fsidents from audible wind farm sound.
Guidance is provided on noise limits that are cameitl reasonable for protecting sleep and
amenity from wind farm sound received at noise #imedocations.

TheOutcome Statemeraf NZS 6808 then goes on to provide information atbatobjective of the
standard in a planning context:

This Standard provides suitable methods for thelipten, measurement, and assessment of
sound from wind turbines. In the context of tidew ZealandResource Management Act,

application of this Standard will provide reasomaptotection of health and amenity at noise
sensitive locations.

Section C1.1 of the standard provides further infation about the intent of the standard, which is:

[...] to avoid adverse noise effects on people causethéyoperation of wind farms while
enabling sustainable management of natural wind reses.

Based on the objectives outlined above, NZS 6808=ades health and amenity considerations at noise
sensitive locations by specifying noise limits Wwiaice to be used to assess wind farm noise.

C5.2 Noise sensitive locations

The provisions of NZS 6808 are intended to prote@aisensitive locations (also generally refereds
receiverdherein) that existed before the development of andifarm. Noise sensitive locations are defined
by the Standard as:

The location of a noise sensitive activity, assediaith a habitable space or education space in
a building not on the wind farm site. Noise sewsitocations include:

(&) Any part of land zoned predominantly for resideniige in a district plan;
(b) Any point within the notional boundary of buildingntaining spaces defined in (c) to (f);

(c) Any habitable space in a residential building idiclg rest homes or groups of buildings for
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(e) Teaching areas and sleeping rooms in buildinggctamded kindergartens, childcare, and day-
care centres; and

() Temporary accommodation including in hotels, motetstels, halls of residence, boarding
houses, and guest houses.

In some instances holiday cabins and camping gmumight be considered as noise sensitive
locations. Matters to be considered include whethisran established activity with existing rights.

For the purposes of an assessment according to theddtd, the notional boundary is defined as:

A line 20 metres from any side of a dwelling oeothuilding used for a noise sensitive activity
or the legal boundary where this is closer to subhikling.
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NZS 6808 was prepared to provide methods of assessmehe statutory context of New Zealand.
Specifically, NZS 6808 notes that in the contexh@New Zealand Resource Management Act, application
of the Standard will provide reasonable protectidrhealth and amenity at noise sensitive locationgsTh

is an important point of context, as the New Zeadtesource Act states:

(3)(a)(ii): A consent authority must not, when ¢desng an application, have regard to any
effect on a person who has given written approeahte application.

Based on the above definitions and statutory contexiise predictions are normally prepared for
stakeholder receivers irrespective of whether theg aside or outside of the project boundary. Howeve
the noise limits specified in the Standard are ngblagal to these locations on account of their
participation with the project.

C5.3 Noise limit
Section 5.2oise limitof NZS 6808 defines acceptable noise limits asasll

As a guide to the limits of acceptability at a ma@ensitive location, at any wind speed wind farm
sound levels gboio min) Should not exceed the background sound level drgtinan 5 dB, or a
level of 40 dBakoc0 miny Whichever is the greater.

This arrangement of limits requires the noise assed with a wind farm to be restricted to a pernitds
margin above background noise, except in instandenvwboth the background and source noise levels
are low. In this respect, the criteria indicate thiis not necessary to continue to adhere to a margin
above background when the background noise level$atow the range of 385dB.

The criteria specified in NZS 6808 apply to thelioed noise level of all wind farms influencing the
environment at a receiver. Specifically, sectioh bstates:
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sensitive location.

C5.4 High amenity

Section 5.3.1 of NZS 6808 states that the base tiaisof 40 dB Agoisappropriate for protection of sleep,
health, and amenity of residents at most noise gipesiocations|t goes on to note that the application of
a high amenity noise limit may require additionahsmleration:

€ YIn special circumstances at some noise sensitatidms a more stringent noise limit may
be justified to afford a greater degree of protectaramenity during evening and night-time. A
high amenity noise limit should be considered wherplan promotes a higher degree of
protection of amenity related to the sound envircemhof a particular area, for example where
evening and night-time noise limits in the plandgeneral sound sources are more stringent than
40dB Laegas minor 40 dBA 4. A high amenity noise limit should not be appliedny location
where background sound levels, assessed in accordatiteection 7, are already affected by
other specific sources, such as road traffic sound.

The definition of the high amenity noise limit prded in NZS 6808 is specific to New Zealand planning
legislation and guidelines. A degree of interpretatis therefore required when determining how to dpp
the concept of high amenity in Victoria, as infornigathe Victorian Wind Energy Guidelines and EPA
webpagewind Energy Facility Turbine Noise Regulation GuedelPA-DTP Publication 30a/4nd Energy
Facility Turbine NoiseTechnical Guidelirgated 20 December 2024.

21 At the date of preparation of this report, the ERAbpage is not available as a version controllechéd
document. This report is based on the EPA webpaggon of this publication, last updated on 2 M&23.
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In accordance with Section 5.3 of NZS 6808, iftadrigenity noise limit is justified, wind farm noiseels
(Lasg) during evening and nigh-time periods should nateed the background noise levels-by more
than 5 dB or 35 dBudg, whichever is the greater. The standard recommehdsthis reduced noise limit
would typically apply for wind speeds below 6 m/ab height. A high amenity noise limit is not
applicable during the daytime period.

The method for assessing the applicability of thghtamenity noise limit, detailed in NZS 6808 tvga
step approach as follows:

1. Determination of whether the planning guidance fbe area warrants consideration of a high amenity
noise limit
First and foremost, for a high amenity noise litnibe considered, the land zoning of a receiver must
promote a higher degree of acoustic amenity.

2. Evaluation of whether a high amenity noise limjuitified

Following the guidance presented in C5.3.1, if thping guidance for the area warrants consideration
of a high amenity noise limit, and the receiveoisted within the predicted 38B Lago noise contour,

then a calculation should be undertaken to determweether background noise levels are sufficiently
low.

C5.5 Special audible characteristics
Section 5.4.2 of NZS 6808 requires the following:

Wind turbine sound levels with special audible abtaristics (such as tonality, impulsiveness
and amplitude modulation) shall be adjusted by harietically adding up to +6dB to the
measured level at the noise sensitive location.

Notwithstanding this, the standard requires that wifarms be designed with no special audible
characteristics at nearby residential propertiesil@ltoncurrently noting in Section 5.4.1 that:

€ Yas special audible characteristics cannot alwaygrbdicted, consideration shall be given to
whether there are any special audible characterigiicte wind farm sound when comparing
measured levels with noise limits.

NZS 6808 emphasises assessment of special audssbetdristics during the post-construction
measurement phase of a project. An indication of plogential for tonality to be a characteristic of the
noise emission from the assessed turbine modebisetimes available from tonality audibility
assessments conducted as part of manufacturer tglaise emission testing. However, this data is
frequently not available at the planning stage ofamsessment.

C6 EPA Publication 1826.5 (Noise Protocol)

EPA Publicatioh826.5Noise limit and assessment protocol for the comifeioise from commercial,
industrial and trade premises and entertainment ves(Noise Protocol) sets noise limits that apply to
commercial, industrial and trade premises and etatierment venues in Victoria. Compliance with theseoi
limits is mandatory under the EP Act.

The propose@n-site terminal station and BESS are considereshamercial, industrial and trade premises
under the EP Act.

The Noise Protocol prescribes noise limits thatused to assess whether a noise is prescribed to be
unreasonable in accordance with the EP Regulatidresndise limits apply at a noise sensitive areagctvh
is defined in Section 4 of the EP Regulations amyléthin 10 metres of the outside of the external wall
buildings including dwellings, hotels, schoolsuhal areas only, noise sensitive areas also irecladd
within the boundaries of tourist establishmentsygagrounds, and caravan parks.
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The procedures for setting noise limits are defisegparately for urban and rural areas. However, irhbot
cases, the noise limits are defined by consideitregand zoning in the area and the noise environtradn
the receiver. The noise limits are defined separafehday, evening and night periods.

In contrast to NZS 6808 and Part 5.3 Division BeoEP Regulations, the Noise Protocol does not
differentiate between stakeholder and non-stakehaldeceivers.

The measurement and analysis procedures outlinetdérNoise Protocol include adjustments which are to
be applied to noise that is characterised by audtblees, impulses or intermittency.

C7 EPA Publication 1834.2

Guidelines for noise and vibration from construntEnd demolition works are detailed in EPA Pubboati
1834.2Civil construction, building and demolition gyidated 12 September 2025.

EPA Publicatioh834.2reflects the general environmental duty introduceglithe EP Act, and reiterates the
requirement to eliminate or reduce noise and viboatirisks associated with construction activity ass&
reasonably practicable.

Section 4.1.1 of EPA Publicatit884.2states the following:

Noise from civil construction, building and demmtitactivities can adversely affect the health
and wellbeing of people and animals (considerede@énsitive receivers) when not managed
appropriately.

As well as causing annoyance, environmental noidevdoration is now recognised as a public heakliés
that can have serious or long-term health impactscihmay include:

X inability to sleep or reduced quality of sleep
X impaired communication

X reduced cognitive performance (e.g. reduced attentagpan, memory and concentration in people
working and children studying)

X exacerbation of mental health problems (e.g. stressiiety and depression)

x changes to the natural behaviour of animals, wiatfiects their ability to survive and reproduce
(e.g. reduced ability to hear alarm calls warnimgredators)

x discomfort caused by vibration.
In extreme cases, vibration may also result in dagrtadouildings and infrastructure.

EPA Publicatioh834.2indicates that noise and vibration should be mingnisit all times, and that limiting
the times when noisy equipment is used is an effectvay of reducing noise and vibration impacts. The
guidance also notes that the primary way of minimgsthe likelihood of noise and vibration causisgrh

is to limit the frequency of occurrence and its dimat This applies especially when noise and vitmedire
likely to have a greater impact.

EPA Publicatioh834.2sets out definitions for normal working hours téddrm project planning. The
guidance states that projects should aim to constraimnks to normal working hours.
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However, where necessary, EPA publication 1834t@ssthat works or activities outside normal working
hours may occur for:

x low-noise impact works which are inherently quietumobtrusive and do not have intrusive
characteristics

X managed-impact works which are controlled throughiats specified in a noise and vibration
management plan and do not have intrusive charadiess

X unavoidable works that cannot practicably be reg&d to normal working hours, due to safety or
practical constraints.

EPA Publicatioh834.2states that approval from the relevant authority mas tequired for justified works
outside or normal hours.

Where there is justified out of hours work, whiclelides low-noise impacts works and managed-impact
works, EPA Publicatidri834.2states that the activities are required to follow autside of normal working
hours schedule which specifies noise level regbrist

For the evening period, these restrictions are defimeterms of an objective criterion related to
background noise levels. For the night period, thesaoestriction is defined in terms of an inaudibil
requirement.

The level of construction noise that correspond#taudibility will depend on a range of variables sash
the level and character of construction noise, teedl and character of the background sound and the
hearing threshold of the individual observing thase EPA Publicatidi334.2states that inaudibilitys not
meant to be a measurable criterion in dB, it states following:

to predict construction noise, a reference leveladiackground level +0 dB could be used as a
suitable reference level for inaudible. Where #iproach is used apply adjustments to consider
§Z %}S vS8]o Z & S & }(8Z v}]e [X

This approach should therefore only be used tonimidhe risk assessment regarding the scheduling of
works and not for compliance purposes.

The normal working hours and the restrictions thpply to justified construction activity during the
evening and night are summarised in Tatie

Table40: EPA Publication 1834.Rconstruction noise guidance summary

Period Day of the week Time Period Construction activity ~ Construction activity
for up to 18 months  after 18 months
Normal working Monday t Friday 07001800 hrs Receiver limits do not applinoise
hours requirements are defined in terms of emissior
Saturday 07001300 hrs and managerial controls
Weekend/evening Monday t Friday 18002200 hrs Noise to be less than Noise to be less than !
work hours 10 dB above dB above background
background (Aeo), (Laso), outside
Saturday 13002200 hrs outside residential  residential dwelling
Sundays and Public 07002200 hrs dwelling
Holidays
Night period Monday t Sunday 22000700 hrs Noise from construction activities must be
inaudible inside a habitable room with window
open
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For measurement-based assessments, EPA Publid@Bsh2specifies that construction noise should be
assessed as arckand compared to the background noise at the timengbact. Both construction and
background noise should be measured for a periad i representative at the time of impact (a minim
of 5 minutes). If the construction noise containgaabor impulsive characteristics, an adjustmen? ab

5 dB applies for each characteristic according @&rtprominence.

Noise control measures for construction activitieslioed in EPA Publicatid834.2include the following:
X Scheduling works

Undertaking work during normal working hours

Avoiding work when there are special events

Scheduling noisy works together to reduce the ovetatation of exposure

Scheduling noisy activities for less sensitive $infier example, delay a rock-breaking task to later in
the morning or afternoon

Avoiding work that coincides with sensitive ecatagjprocesses, if required

This would normally be subject to the advice and rec@ndations of a project ecologist as to
whether or not the impact of the proposed activigysufficient to warrant rescheduling.

Optimising the number of vehicle trips to and froites

Promoting good driver behaviour, to prevent suddenederation and unjustified use of
compression engine brakes

Consulting and informing potentially noise-affectesidences regarding designated access routes
to your site. Ensure drivers are aware and use norath&ehicle routes

Schedule deliveries to nominated hours only
X Community information and consultation

In the early stages of planning, identify and assiesse potentially impacted by noise, then
document and maintain the information for the duratiof the project

Engage community to keep them informed, for exampl@unity meetings with community and
workers

Notify community before and during construction, ammnicating information such as start and
finish times, the type of noise and measures to r@noise impacts and contact details for
information and complaints

Install and maintain a site information board agetfront of the site with contact details of
operations, after hours emergency contact details aegllar information updates visible from the
outside boundary

Maintain a process for managing complaints
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x Controlling noise at the source
Undertake preparatory work offsite where possible
Connect to the electricity grid as soon as posdibkvoid reliance on diesel generators
Plan vehicle movement to avoid manoeuvres and idlirigcations close to noise-sensitive areas

Use quieter equipment or methods (including instadin of mufflers, avoiding metab-metal
contact, utilising electric or hydraulic substitateor diesel-powered activities, turning off
equipment when not in use)

Use low-noise emitting generators
Use non-tonal alarms

Maintain equipment (e.g. by inspecting regularlyraintain good working order, checking seals on
equipment and doors to make sure they seal propenly enaintaining air lines on pneumatic
<U]%ou vS8 S} ul spE& SZ C }v[S 0 I

Limit noise caused by people on site (e.g. avoigeling and shouting, minimising the use and
volume of radios, stereos or public address sysjems

X Noise reduction between source and receiver
Plan to increase separating distances between scamcereceiver where possible

Maximise shielding by taking into account topographthe site, existing structures and material
stockpiles, construction of barriers or bunds andiding placing noise sources close to reflecting
surfaces

X Reducing noise impacts offsite
Increasing sound insulation at receivers by retiiofy acoustic glazing

Provide respite offers that reflect the level ofpact.

C8 Construction noise and vibration guidelines

There is no standard or regulation that specifig®da for the control of construction vibratioevels in
Victoria.

In lieu of Victorian guidance for construction \ation, reference is made to the NSW Roads and Maiti
N EA] [+ %o [Canbtrugfigiv Noise and Vibration Guidelif@éed August 2016 (NSW RMS
Construction Noise & Vibration Guideline).

Section 7.1 of the NSW RMS Construction Noise &ti¢ib Guideline sets out minimum working distances
from sensitive receivers for typical items of vitiwa intensive plant. The minimum distances are gab

for effects relating to cosmetic damage and human fainbased on guidance contained in
BS73852:19932 and the NSW Department of Environment and ConservaiidnicationAssessing
Vibration: A Technical Guidelidated February 2006 (NSW DEC Vibration Guidelasgectively.

22 BS 7385-2:19%Bvaluation and measurement for vibration in buiigin Guide to damage levels from groundborne
vibration
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The minimum working distances are reproduced balowabled 1.

Table41: Recommended minimum working distances for vibi@iiintensive plant from sensitive receivers
(reproduced from Table 2 of Section 7.1 of the NRMS Construction Noise & Vibration Guidelines)

Plant item Rating / Description Minimum working distance

Cosmetic damage Human response

Vibratory roller <50kN (Typically 1-2 tonnes) 5 m 15mto20 m
< 100 kN (Typically 2-4 tonnes) 6 m 20m
<200 kN (Typically 4-6 tonnes) 12m 40m
< 300 kN (Typically3tonnes) 15m 100m
> 300 kN (Typically IBtonnes) 20m 100m
> 300 kN (> 18 tonnes) 25m 100m

Small hydraulic hammer (300 kg - 5 to 12t excavator) 2m 7m

Medium hydraulic hammer (900 kgt 12 to 18t excavator) 7m 23m

Large hydraulic hammer (1600 kgt 18 to 34t excavator) 22m 73m

Vibratory pile driver Sheet piles 2mto20m 20m

Pile boring G Oim 2 m(nominal) 4m

Jackhammer Hand held 1 m(nominal) 2m

The NSW RMS Construction Noise & Vibration Guidetites that the minimum working distances are
indicative and will vary depending on the particutam of plant and local geotechnical conditions. The
guideline also notes the values are defined intretato cosmetic damage of typical buildings undgpital
geotechnical conditions, and recommends vibratioonitoring to confirm the minimum working distances
at specific sites.

In relation to human comfort, the NSW RMS Constradiioise & Vibration Guideline notes that the
minimum working distances relate to continuous eifwn. The guideline further notes that for most
construction activities, vibration emissions areeimittent in nature and for this reason, higher rétion
levels, occurring over shorter periods are allowed.

The data in Tablél indicates that the minimum working distances fontn comfort are significantly
greater for than for the avoidance of cosmetic damapais is based on the thresholds for human expasur
to vibration being generally well below accepteddsinolds for minor cosmetic damage to lightweight
structures.

The NSW DEC Vibration Guideline presents prefamddnaximum vibration criteria for use in assessing
human response to vibration.

The acceptable values of human exposure to vibragiendependent on, among other things, the time of
day. This assessment only considers the periochinolwconstruction is expected to normally occur
(i.e.0700-1800hrs Monday to Friday and 07Q@300hrs on Saturday).
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The vibration criteria are separately specifiedtfue following types of vibration characteristics:
x Continuous: vibration that continues uninterrupteat fa period such as the duration of a day

X Impulsive: vibration that comprises a rapid buifalto a peak followed by several cycles of progresgivel
reducing vibration

X Intermittent: vibration that comprises interruptedgpiods of continuous (e.g. a drill) or repeated
periods of impulsive vibration (e.g. a pile driven continuous vibration that varies significantly.

The types of activities associated with the constirn of a wind farm may include both continuous and
impulsive vibration sources operating over interiegh periods of a working day. It is therefore expsect
that vibration would be typically classified aseimhittent according to the NSW DEC Vibration Guidelin
but may be continuous or impulsive on occasion.

Table42 summarises the preferred and maximum values for piai#e human exposure to continuous

and impulsive vibration. It is noted that the NS\E@Vibration Guideline provides criteria for the
assessment of continuous and impulsive vibratioth@form of the weighted acceleration values. Given

that empirical vibration data is more readily awhike in the form peak particle velocity (PPV) ddia, t

criteria are reproduced here in the form of equivatl®PV values sourced from Appendix C of the NSW DEC
Vibration Guideline. This is consistent with rethtgiidance contained in B2282:2009+A1:201€ode of
practice for noise and vibration control on constion and open site$ Vibration(B$2282) which states:
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since this parameter is likely to be more routimalasured based upon the more usual concern

over potential building damage. Furthermore, sincany of the empirical vibration predictors

yield a result in terms of PPV, it is necessagnterstand what the consequences might be of

any predicted levels in terms of human perceptiod disturbance.

Table42: Preferred and maximum values for vibration durimgytime (mm/s) 1-80Hz (PP\{)Residences

Type Preferred Values Maximum Values
Continuous 0.28 0.56
Impulsive 8.6 17

Table43 summarises the preferred and maximum values for piat#e human exposure to intermittent
vibration. The NSW DEC Vibration Guideline reconaisiére assessment of intermittent vibration on the
basis of a more complex parameter referred to as tibeation dose value (VDV) which relates vibration
magnitude to the duration of exposure.

Table43: Vibration dose values for intermittent vibratiorluring daytime (m/s-"%) 1-80Hz

Location Preferred Values Maximum Values

Residences 0.2 0.4

C9 Construction traffic noise

There is no Victorian guidance document in relatmthe assessment of construction traffic noise leve
on public roads.

In the absence of Victorian guidance in relatioth| assessment of construction traffic noise le\ais
public roads, and to provide an indication of poi@htmpact from traffic associated with the constiioo
of the wind farm, construction traffic noise levélave been estimated in accordance with
BS5228-1:2009+A1:201€0de of practice for noise and vibration controtonstruction and open sitets
Noise(B$H2281)

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment 117



APPENDIX DNIND TURBINE NOISE ASSESSMENT STAGES

The management of environmental noise from a windfgroject involves assessments and checks at
multiple stages of the project, starting from theoject inception and carrying through into the operatal
stage of the project.

The key stages of the environmental noise managemesgss for a wind farm are summarised in
Tabled44. The project is currently at the pre-consent assestratge shaded in green. This overall process
illustrates the additional assessment stages whiohild follow if the project is granted a planning pérm

Table44: Wind turbine noise assessment stages (currentgeiashaded green)

Stage Description

Preliminary noise assessment  Involves: identifying sensitive receivers, assegsiisting noise conditions and
modelling noise levels for alternative wind turbilagrouts and turbine sizes

Primary purpose: informing the preliminary desigavelopment and determining
if, and where, background noise surreys are reglire

Pre-consent noise assessment  Involves: assessing the wind turbine layout progbisethe planning application,
accounting for a candidate model that is representof the envelope of
turbines that is being applied for

Primary purpose: demonstrating whether the proposeidd farm can be
designed and operated within the noise requirementsich apply in Victorid
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planning application

Detailed design & turbine Involves: noise modelling to check minor turbinedtion changes and establishin
procurement noise obligations in the turbine supply contract

Primary purpose: to verifying that minor turbineigions are carried out within
the noise requirements, and that the turbine supplyntract includes noise contrc
clauses that address the requirement of the EP Reigns

Pre-construction noise Involves: modelling the final wind turbine layourchselected model and assessir
assessment compliance with the noise requirements of the EPuRa®pns

Primary purpose: to provide evidence to the respblesauthority demonstrating
that noise has been addressed during the detailesigh and turbine
procurement, and that the wind farm can be desigtedomply with the
operational noise requirement

Noise management plan Involves: identifying controls to minimise the rigkharm to the to the
environment and human health as a result of wintbtne noise, so far as
reasonably practicable.

This includes documenting the locations and proceduhat will be used to
measure, analyse and assess wind turbine noisésafter the wind farm starts
operating, and ongoing controls for the life of theoject

Primary purpose: to document how the general emvirental duty under the EP
Act would be fulfilled with respect to wind turbimeise, and to enable verificatiol
of the proposed testing by an independent environta auditor before the wind
farm commences operation

Post-construction noise Involves: measuring noise levels around the develapinsite after the wind farm
assessment commences operating, as specified in the noise rganaent plan.

Primary purpose: to assess whether noise levgtgantice are compliant with the
noise requirements established in the EP Regulation
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Stage

Description

Operational noise investigations

Annual statements

Routine noise monitoring

Involves: recording and monitoring any complaimtsting to noise and, where
necessary, conducting noise measurements to asglsther noise levels in
practice remain compliant with noise requiremerss, specified in the noise
management plan

Primary purpose: address normal planning permit iegqaents for the
management of complaints, and for the wind farm ¢onain compliant with the
noise requirements for the duration of the projgct o] (

Involves: providing a statement in accordance i EP Regulations to the
Authority within 4 months of the end of each finéalcyear, as specified in the
noise management plan.

Primary purpose: address a range of noise relatatters, including verification
that the wind farm remains compliant with the aggalble noise limits.

Involves: commissioning of noise monitoring to fyecompliance with the
applicable limits, within 3 months of the fifth aimersary of a wind farm
commencing operation, and every subsequent 5 yesargaging an independent
auditor to review the noise monitoring report, asdbmitting the findings to the
Authority for review, as specified in the noise ragament plan.
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APPENDIX BENOISE PREDICTION MODEL

E1 Key noise prediction elements

Key elements of the method used for predicting comstion and operational noise from the project are
summarised in Tabkb and Tablel6, respectively.

Table45: Operational noise prediction elements

Detail Description
Software Proprietary noise modelling software SoundPLANnegssion 9.1
Method ISO 9613-2

Specific to wind turbine noise predictions, adjustits to the ISO 9613-2 method are applie
on the basis of the guidance contained in the Uktlite of Acoustics publicatioA good
practice guide to the application of ETSU-R-9thiassessment and rating of wind turbine
noise(UK Institute of Acoustics guidance). The adjustsiare applied within the
SoundPLANnNoise modelling software and relate tarflaence of terrain screening and
ground effects on sound propagation.

Specific details of adjustments are noted below angl discussed below.

Source Each source of operational noise is modelled agifat gource of sound.

characterisation - The total sound of the component of the wind farmifigemodelled (e.g. wind turbines,
transformers) is then calculated on the basis ofidtaneous operation of all elements (e.g.
wind turbines, all equipment associated with quangyactivities) and summing the
contribution of each.

To model the wind turbine noise, the following sifiegrocedures are noted:

X Calculations of wind turbine to receiver distaneesl average sound propagation height
are made on the basis of the point source beingtiedat the position of the hub of the
wind turbine.

x Calculations of terrain related screening are madeh@ basis of the point source being
located at the maximum tip height of each wind tumb. Further discussion of terrain
screening effects is provided below.

Source heights are set at 2 m for batteries an@iters and 5 m for transformers.
Terrain data 10 mcell size raster elevation data, downloaded franvES

Terrain effects  Adjustments for the effects of terrain are determinadd applied on the basis of the UK
(turbine-specific  Institute of Acoustics guidance and research oatlibelow.

procedures) x Valley effects: +3 dB is applied to the calculatede level of a wind turbine when a

significant valley exists between the wind turbamed calculation point. A significant valle
is determined to exist when the actual mean soumnoigagation height between the
turbine and calculation point is 50 % greater theould occur if the ground were flat.

X Terrain screening effects: only calculated if tagdin blocks line of sight between the
maximum tip height of the turbine and the calculatipoint. The value of the screening
effect is limited to a maximum value of -2 dB.

The project is located in a relatively flat areai@tterised by little variations in ground
elevation between the wind turbines and surroundirgeivers. Based on comparison of
predicted noise levels with and without terrain eéion data included, terrain effects rangin
between -0.2 dB and +0.2 dB were calculated forivers within 5 km of the proposed wind
turbines.

For reference purposes, the ground elevations atréceivers and turbines are tabled in
Appendix F and Appendix G, respectively.

The topography of the site is depicted in the el@mmap provided in Appendix H.
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Detail Description

Ground Ground factor of G = 0.5 based on the UK Institfittaoustics guidance and research
conditions outlined below.

The ground around the site corresponds to acousdticaift conditions (G = 1) according to I¢
96132. The adopted value of G = 0.5 assumes that 80tB& ground cover is acoustically
hard (G = 0) to account for variations in groundgsity and provide a cautious representatic
of ground effects.

Atmospheric Temperature: 16C, relative humidity 70%, and atmospheric presdilre 325 kPa

conditions These represent conditions which result in relaguMew levels of atmospheric sound

absorption.

The calculations are based on sound speed préfilekich increase the propagation of soun
from each turbine to each receiver, whether as suteof thermal inversions or wind directec
toward each calculation point.

Receiver heights 1.5 m above ground level

Specific to wind turbine noise predictions, the ldititute of Acoustics guidance refers to
receiver heights of 4 m, and this guidance has agbsntly been documented in internatione
standards and, most recently, the Technical Guideli

The UK Institute of Acoustics guidance was wrigtgia complete approach to the prediction
of wind turbine noise in the context of the regubay requirements in the UK. Specifically, th
method is for the prediction of theabowind turbine noise levels for short-term downwind
conditions. Conceptually, this is directly relevema planning stage assessment of a wind
farm under NZS 6808 as the assessment is intermezbtesent typical worst casgshnoise
levels of a wind farm.

However, an important technical detail is that apption of the complete method is
incompatible with NZS 6808. This is because thi&tiute of Acoustics guidance specifies
that the calculation should include subtraction2odlB to account for the difference between
the equivalent noise level that the sound powerdegf the turbines is determined from, and
the Lagonoise measurement metric. However, NZS 6808 spaltyfistates that predictions
based on the sound power levels, without adjustmbatween kegand lagso noise levels, shall
be taken as representative of thesbnoise levels.

As a result, adoption of a 4 m receiver heighti@ tontext of an NZS 6808 assessment wol
result in a significantly more conservative asses#rthan an assessment based on the
complete prediction method outlined in the UK Imstie of Acoustics guidance. For this
reason, noise predictions in Australia have gemelaen based on a lower prediction height
of 1.5 m, but without any adjustment betweegrek.and laso noise levels. The difference
between predicted noise levels at 1.5 m and 4 niegbetween sites but is generally
comparable to the 2 dB value factored in the UK tuigtiof Acoustics guidance. As a result,
the effect of a lower receiver height is balanced loyi not applying andeqto Lago correction,
resulting in similar predicted noise levels.

23 The sound speed profile defines the rate of chaimgbe speed of sound with increasing height abgraund
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Table46: Construction noise prediction elements

Detail Description
Method AS2436
Source Each source of construction noise is modelled jaaist source of sound.

characterisation  The total sound of the component of constructionisities being modelled is then calculate
on the basis of simultaneous operation of all elerseand summing the contribution of each

Terrain data Flat terrain
Ground Arithmetic average of the hard and soft ground pridin methods.
conditions

Receiver heights 1.5 m above ground level

E2  Wind turbine noise prediction overview

In Australia, wind turbine noise predictions argitally calculated using 1ISO 9613-2:18@6usticst
Attenuation of sound during propagation outdooRart 2: General method of calculation
(1ISMA6132:1996) with a set of conservative assumption®tail to wind farm assessment, as detailed in
UK Institute of Acoustics publicatidngood practice guide to the application of ET7-Ror the
assessment and rating of wind turbine ng{si Institute of Acoustics guidance).

A revised version of the standard, ISO 9613-2:2024, published earlier in 2024 based on broadly
equivalent procedures to ISO 9613-2:1996, subjecttimements, clarifications, and supplementary iadv
for different types of source¥. Notably, ISO 9613-2:2024 introduces an informadimeex on wind turbine
noise modelling to reflect the recommendations of tH& Institute of Acoustics guidance.

At the date of preparing this report, MDA is reviagithe implementation of IS@6132:2024 in
SoundPLANnNoise. This is a standard quality assupaocess undertaken by MDA before using any revised
noise modelling standard.

The core elements of the two versions (particularithwespect to wind farm noise modelling), are dami
and proprietary software options already implemehetUK Institute of Acoustics guidance with respect to
ISO 9613-2:1996.

On this basis ISO 9613-2:1996 continues to be usédederenced in Australia and has been chosen as the
most appropriate method to calculate the level of adiband A-weighted wind farm noise expected to
occur at surrounding receptor locations. This metli®considered the most robust and widely used
international method for the prediction of wind far noise.

The use of this standard is supported by internaticesearch publications, measurement studies
conducted by Marshall Day Acoustics and direct ezfee to the standard in NZS 6808:2@4®usticst
Wind farm noisethe South Australian ER¥ind farms environmental noise guidelireesl the Queensland
Planning Guideline - State code 23: Wind farm deweént

24 |SO 9613-2:2024cousticsv Attenuation of sound during propagation outdooest2: Engineering method for
the prediction of sound pressure levels outdoors
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The standard specifies an engineering method fautating noise at a known distance from a variety of
sources under meteorological conditions favourablesound propagation. The standard defines
favourable conditions as downwind propagation wh#re source blows from the source to the receiver
within an angle of +45 degrees from a line connediim@source to the receiver, at wind speeds between
approximately 1 m/s and 5 m/s, measured at a heifif m to 11 m above the ground. Equivalently, the
method accounts for average propagation under a wellaloped moderate ground based thermal
inversion. In this respect, it is noted that at thvind speeds relevant to noise emissions from wimndbines,
atmospheric conditions do not favour the developmehthermal inversions throughout the propagation
path from the source to the receiver.

To calculate far-field noise levels according tol®® 9613-2, the noise emissions of each wind tarbie
firstly characterised in the form of octave bandduency levels. A series of octave band attenuation
factors are then calculated for a range of effecduding:

X geometric divergence
X air absorption

x  reflecting obstacles

X  screening

X  vegetation

X ground reflections.

The octave band attenuation factors are then appt@the noise emission data to determine the
corresponding octave band and total calculated négsel at receivers.

Calculating the attenuation factors for each effesjuires a relevant description of the environménto
which the sound propagation such as the physigakdisions of the environment, atmospheric conditions
and the characteristics of the ground between tloeisce and the receiver.

Wind farm noise propagation has been the subjectonisiderable research in recent years. These studies
have provided support for the reliability of enggreng methods such as 1ISO 9613-2:1996 when a certain
set of input parameters are chosen in combinatiSpecifically, the studies to date tend to support thtee
assignment of a ground absorption factor of G =f@r3he source, middle and receiver ground regions
between a wind farm and a calculation point tendstovide a reliable representation of the upper s®i
levels expected in practice, when modelled in comtimawith other key assumptions; specifically athavi
turbines operating at identical wind speeds, emittsmund levels equal to the test measured levels plus
margin for uncertainty (or guaranteed values), aeaperature of 18C and relative humidity of 70% to
80%, with specific adjustments for screening and gdoeffects as a result of the ground terrain prfil

In support of the use of ISO 9613-2:1996 and thecehof G = 0.5 as an appropriate ground
characterisation, the following references are noted:

x  Afactor of G = 0.5 is frequently applied in AugirBor general environmental noise modelling
purposes as a way of accounting for the potential afiground porosity which may occur in regions
of dry/compacted soils or in regions where persistgamp conditions may be relevant

X NZS 6808 refers to ISO 9613-2:1996 as an appropriattction method for wind farm noise, and
notes that soft ground conditions should be charaisied by a ground factor of G = 0.5

X In 1998, a comprehensive study (commonly cited aslthée Report), part funded by the European
Commission found that the ISO 9613-2:1996 modelideal a robust representation of upper noise
levels which may occur in practice and providecbaan agreement between predicted and measured
noise levels than alternative methods such as CONEAW ENM. Specifically, the report indicated
the ISO 9613-2:1996 method generally tends to maityirover predict noise levels expected in
practice
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X  The UK Institute of Acoustics journal dated Marchifi&3009 published a joint agreement between
practitioners in the field of wind farm noise asse®ent (the UK IOA 2009 joint agreement), including
consultants routinely employed on behalf of both deyeers and community opposition groups, and
indicated the 1SO 9613-2:1996 method as the appad@itandard and specifically designated G = 0.5
as the appropriate ground characterisation. Thisagrent was subsequently reflected in the
recommendations detailed in the UK Institute of Ad@sspublication A good practice guide to the
application of ETSU-R-97 for the assessment andyrafiwind turbine noise (UK Institute of Acoustics
guidance). It is noted that these publications reffepredictions made at receiver heights of 4 m.
Predictions in Australia are generally based omaetqrediction height of 1.5 m which tends to result
in higher ground attenuation for a given groundtéachowever conversely, predictions in Austral@a d
not generally incorporate a -2 dB factor (as agpiiethe UK) to represent the relationship between
Laeg@nd lago Noise levels. The result is that these differertees! to balance out to a comparable
approach and thus supports the use of G = 0.5a@ctintext of Australian prediction methodologies.

A range of measurement and prediction studie$?’ (}E Alv ( GEue Jv AZ] Z D E<Z (60
have been involved in have provided further supgortthe use of ISO 9613-2:1996 and G = 0.5 as an
appropriate representation of typical upper noiseéls expected to occur in practice.

The findings of these studies demonstrate the uility of the ISO 9613-2:1996 method to predict the
propagation of wind turbine noise for:

x the types of noise source heights associated withoalern wind farm, extending the scope of
application of the method beyond the 30 m maximum sauneights considered in 196132:1996

X the types of environments in which wind farms aypitally developed, and the range of atmospheric
conditions and wind speeds typically observed acbwind farm sites.

Importantly, this supports the extended scope of kgtion to wind speeds in excess of 5 m/s.

In addition to the choice of ground factor referremlabove, adjustments to ISO 9613-2:1996 for screening
and valleys effects are applied based on recommendatof the Joule Report, UK IOA 2009 joint
agreement and the UK Institute of Acoustics guidaite following adjustments are applied to the
calculations:

X  screening effects as a result of terrain are lirite 2 dB

X  screening effects are assessed based on each wibihée being represented by a single noise source
located at the maximum tip height of the wind tuniei rotor

x an adjustment of 3 dB is added to the predicted noimatiibution of a wind turbine if the terrain
between the wind turbine and receiver in questiortiigracterised by a significant valley.

A significant valley is defined as a situation vehtie mean sound propagation height is at leas¥o0
greater than it would be otherwise over flat ground.

25 Bullmore, Adcock, Jiggins & Cafind Farm Noise Predictions: The Risks of ConisenvBresented at the
Second International Meeting on Wind turbine Ndisé&yon, France September 2007.

26 Bullmore, Adcock, Jiggins & Cafind Farm Noise Predictions and Comparisons witisMementsPresented
at the Third International Meeting on Wind turbitwoise in Aalborg, Denmark June 2009.

2T Delaire, Griffin, & WalshComparison of predicted wind farm noise emissiahrapasured post-construction noise
levels at the Portland Wind Energy Project in Yiatéustralia Presented at the Fourth International Meeting on
Wind turbine Noise in Rome, April 2011.
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The adjustments detailed above are implemented inwhed turbine calculation procedure of the

SoundPLANnNoise 9.1 software used to conduct theenmiodelling. The software uses these definitions in
conjunction with the digital terrain model of theeito evaluate the path between each wind turbine and

receiver pairing, and then subsequently appliesadgistmentss } Z Alv SUE Jv [* % E ] 8 V}]
contribution where appropriate.

The prediction method inherently accounts for uneémty through a combination of an uncertainty margin
added to the input sound power level, and the useafiservative input parameters to the model, as
described in this appendix, which have been showmiabée a reliable prediction of upper wind farm noise
levels.

As an example of this, the ISO 9613-2:1996 indicateuncertainty margin of the order of +3 dB intieta

to calculated noise levels at distances between iand 1,000 m for situations with an average
propagation height between 5 m and 30 m (noting thf@imation provided earlier in this appendix
regarding the validation work undertaken to suppdretapplication of ISO 9613-2:1996 to greater
propagation heights). However, the uncertainty maggame noted for a prediction conducted in
accordance with the inputs described in ISO 96139819 strict application of ISO 9613-2:1996 would
involve designating a ground factor of G = 1 (iadtef the more conservative G = 0.5 ground facgedlin
the calculations) to represent the porous ground ditions around the site which ISO 9613-2:1996 define
as follows:

Porous groundwhich includes ground covered by grass, treeshar vegetation, and all other
ground surfaces suitable for the growth of vegetatisuch as farming land. For porous ground
G =1.

A prediction based on a ground factor of G = 1 instda@ = 0.5 used in the modelling would typically
result in predicted noise levels approximately 3aBer, thus effectively offsetting the quoted uncainty
margin. This also does not account for the othersaative aspects of the model, such as the assumnpti
that all wind turbines are operating simultaneoustyraeir maximum noise emissions and that each
receiver is simultaneously downwind of every windbine at all times (in contrast to NZS 6808 conmgaka
procedures which are based on assessing noise lfredsrange of wind directions, consistent with
broader Victorian noise assessment policies whizhat evaluate compliance based solely on downwind
noise levels).

Given the above, it is not necessary to apply unaeiganargins to the prediction results, as the reasul
represent the upper predicted noise levels assodiatéth the operation of the wind farm when measured
and assessed in accordance with NZS 6808. Thisdiisdsupported by extensive post-constructiornseoi
compliance monitoring undertaken at wind farm sisgoss Australia.

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment 125



E3  Wind turbine noise prediction uncertainty
Guidance on uncertainty in wind farm noise assesgnseprovided in Appendix C of NZS 6808.

The guidance in Appendix C is designatddfasmative meaning that the content is only for information
and its provisions do not form part of the mandatoeguirements of the standard. Notwithstanding this,
Appendix C notes that it is good practice to state tincertainty and confidence level for all sountls.

Uncertainty in environmental noise modelling isitgly addressed in one of two ways:

1. Mean predicted noise levels: selection of mean inglties and modelling parameters to calculate
a mean predicted noise level. The combined uncenaietating to the inputs and prediction
method is then assessed and used to consider how me¥gts in practice could differ from the
predicted noise levels.

2. Upper predicted noise levels: selection of constiveainput values and modelling parameters to
calculate the upper predicted noise levels, inhelgaccounting for uncertainty in the modelling.
Noise levels in practice are then expected to bedothan predicted by the modelling.

NZS 6808 Appendix C notes that uncertainty shoulceberehined in accordance with the procedures
outlined in Craven and Keffy However, the procedures referenced in Craven andykae primarily
applicable to measurements rather than noise modglliThe procedures are also based on the calculation
of uncertainty values which are more relevant whensidering mean assessment values.

The approach to uncertainty adopted for this assesdri'ebhased on calculation of upper predicted noise
levels. This approach is consistent with the UKtlristof Acoustics guidance on wind turbine noise
modelling which addresses uncertainty by descrilpragedures for the calculation of upper predicted
noise levels based on conservative input selectigvigh this approach, it is not necessary to apply
uncertainty margins to the predicted noise levelsid¢devels associated with operation of the wind farm
when measured and assessed in accordance with BEde expected to be lower than the predictions.
This finding is supported by extensive post-corgiam noise compliance monitoring undertaken at wind
farm sites across Australia. Further, Appendix aithat when comparing a sound level with an
applicable noise limit, the sound level should leehed to comply if it is equal to or less than theseoi
limit and does not specify the addition or subtractiof uncertainties.

Notwithstanding the above, the elements of the moaglwhich may give rise to uncertainty can be
considered in the context of the framework outlinedCraven and Kerry. Specifically, the procedures i
Craven and Kerry suggest considering uncertaintgdtians related to source, transmission and receive
The source and transmission considerations are tijreglevant to noise modelling and are discussed
further below. The section related to receiver unegmty in Craven and Kerry is solely concerned with
measurement related uncertainties (e.g. instrumeita uncertainty and background noise influences) and
is therefore not relevant to the noise modelling.

28 Craven, N J, and Kerry,Agood practice guide on the sources and magnibfdmcertainty arising in the practical
measurement of environmental noigéniversity of Salford. 2001
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Source uncertainties (sound power levels)

The source levels of each wind turbine are charisxel in terms of the sound power levels determired
accordance with IEC 61400-11. The results of spomgbr testing in accordance with this standard are
typically characterised by an uncertainty margimpproximately +1 dB. To reflect this, the sound pow
§ }lucE (E}u $Z u vu( SPE E[* V¥ fuSMSES|}WBZ v}i]e u} o0o0]vP o (

X The manufacturer data has been adjusted by the aoldlitif +1 dB at all wind speeds.

x All turbines are assumed to simultaneously emit sbpower levels at the uncertainty adjusted
values.

hv E3 Jv3C E o 3]vP 8} $Z (E}{uSYZ CAlZ Gu& @]q3]v]e u]e]}ve A« o
addressed by identifying the wind speed with the masfavourable spectrum profile (i.e. the spectrum

profile which would result in the highest predictadise levels) and then applying the same profilevierg

wind speed.

Transmission uncertainties (prediction method)

The 1SO 9613-2:1996 prediction method indicategrarertainty margin of the order of £3 dB in relation
calculated noise levels at distances between 10Gcthl3000 m for situations with an average propagatio
height between 5 m and 30 m (hoting the informatjamovided earlier in this appendix regarding the
validation work undertaken to support the applicatiohlSO 9613-2:1996 to greater propagation heights)
However, the uncertainty margins are noted for a potidn in accordance with the inputs described in
ISO96132:1996. A strict application of ISO 9613-2:1996 daulolve designating a ground factor of G =
(instead of the more conservative G = 0.5 grountbfagsed in the calculations) to represent the poso
ground conditions around the site which ISO 961326ldefines as follows:

Porous groundwhich includes ground covered by grass, treethar vegetation, and all other ground
surfaces suitable for the growth of vegetation,lsas farming land. For porous ground G =

A prediction based on a ground factor of G = 1, intefaG = 0.5 used in the modelling, would typically
result in predicted noise levels approximately 3aBer, thus effectively offsetting the quoted uncainty
margin. This also does not account for the othersswaative aspects of the model, such as the assumnpti
that each receiver is simultaneously downwind ofrgweind turbine at all times and consistent
atmospheric conditions which result in minimal atspberic absorption.

It is not possible to specify exact uncertainty niasdor the conservative prediction approach adopted fo
the assessment. However, based on experience andubkghed studies referenced earlier in this
appendix, the uncertainty in short term measured rdevels under downwind conditions is typically of
the order of £2 dB. This reduces to reduces to +brdBss when comparing predictions with measured
noise levels determined in accordance with NZS &#figh are based on the analysis of aggregated data
for a range of atmospheric conditions.
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APPENDIX FRECEIVER COORDINATES

The following table sets out tH&l8 assessed receivers located within 5 km of the pregasind turbines
considered in the environmental noise assessmegetber with their respective distance to the nearest
wind turbine and land zoning.

See site map in FigureoB Sectiorb.1
(Reference v054 supplied by the proponent on 7 Ma342
Table47: Receiver coordinates within 5 km of the proposedhd turbinest MGA2020 zone 54

Receiver ID  Easting, m Northing, m Terrain Distance to the Nearest Land zoning
elevation,m  nearest turbine, m turbine

Non-stakeholder receivers

D3 636,153 5,774,034 115 4,828 T46 FZ
D4 635,516 5,775,008 109 4,334 T46 FZ
D5 638,656 5,774,126 117 4,298 T46 FZ
D36 635,828 5,780,862 132 1,831 T39 Fz
D37 634,807 5,783,584 131 1,996 T25 Fz
D39 634,133 5,784,996 136 1,574 T25 FZ
D41 628,729 5,791,720 139 3,631 T1 FZ
D42 628,036 5,793,837 159 4,763 T6 FZ
D50 629,174 5,795,424 159 4,210 T6 Fz
D198 635,987 5,796,958 148 3,081 T32 Fz
D199 636,458 5,796,606 144 2,678 T32 Fz
D200 637,052 5,796,683 146 2,796 T32 FZ
D202 639,064 5,795,701 132 3,067 T32 FZ
D205 640,481 5,794,744 129 1,649 T72 FZ
D242 634,345 5,780,346 122 3,398 T39 Fz
D243 633,952 5,778,689 121 4,272 T46 Fz
D290 626,996 5,789,227 131 4,913 T1 FZ
D292 629,392 5,787,947 130 2,925 T2 FZ
D293 629,082 5,787,722 130 3,287 T2 FZ
D294 630,677 5,788,818 140 1,531 T2 Fz
D295 629,557 5,789,592 140 2,329 T1 Fz
D296 630,352 5,791,247 140 2,034 T1 FZ
D299 633,385 5,786,842 140 1,988 T15 FZ
D300 630,779 5,786,797 131 2,422 T2 FZ
D301 631,006 5,786,667 131 2,407 T2 FZ
D305 629,604 5,785,225 120 4,382 T2 FZ
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Receiver ID  Easting, m Northing, m Terrain Distance to the Nearest Land zoning
elevation,m  nearest turbine, m  turbine

D306 630,808 5,785,586 130 3,462 T2 FZ
D307 630,292 5,784,456 124 4,703 T2 Fz
D314 633,477 5,783,638 123 2,794 T25 FZ
D315 632,562 5,783,622 123 3,560 T25 FZ
D316 631,928 5,783,610 127 4,128 T25 FZ
D319 629,411 5,790,652 140 2,570 T1 FZ
D336 643,539 5,776,846 120 1,654 T95 Fz
D337 641,824 5,776,994 120 1,542 T90 Fz
D339 639,742 5,776,991 120 2,084 T46 FZ
D341 636,588 5,778,086 124 1,660 T46 FZ
D345 636,747 5,779,043 129 1,607 T46 FZ
D346 647,030 5,779,559 112 3,593 T103 FZ
D347 648,207 5,779,039 116 4,793 T104 Fz
D351 647,570 5,780,188 114 3,906 T109 Fz
D352 646,535 5,780,648 112 2,792 T109 FZ
D358 648,316 5,782,921 115 4,678 T106 FZ
D367 643,362 5,786,992 124 2,132 T83 FZ
D368 644,035 5,787,401 116 2,915 T83 Fz
D372 645,635 5,789,995 133 3,316 T107 Fz
D399 631,400 5,796,513 148 3,567 T6 FZ
D400 630,109 5,792,074 140 2,803 T1 FZ
D401 629,198 5,796,692 167 4,977 T6 FZ
D402 644,056 5,789,694 131 2,497 T107 FZ
D404 638,575 5,794,136 130 2,021 T36 Fz
D413 636,197 5,782,273 135 1,552 T39 Fz
D414 630,743 5,786,843 131 2,407 T2 FZ
D419 639,519 5,777,423 121 1,638 T46 FZ
D420 639,580 5,777,057 120 1,922 T46 FZ
D421 639,514 5,777,286 120 1,719 T46 Fz
D424 643,204 5,786,989 126 1,990 T83 FZ
D425 643,113 5,787,489 128 2,033 T80 FZ
D426 643,081 5,787,386 128 2,008 T81 FZ
D431 644,165 5,776,780 113 2,068 T95 FZ
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Receiver ID  Easting, m Northing, m Terrain Distance to the Nearest Land zoning
elevation,m  nearestturbine, m  turbine

D432 644,587 5,776,701 114 2,423 T95 Fz
D434 644,994 5,776,037 119 3,175 T95 Fz
D435 645,609 5,779,492 105 2,184 T103 Fz
D436 645,648 5,778,690 117 2,236 T104 Fz
D437 640,471 5,777,187 120 2,122 T90 Fz
D445 641,380 5,794,784 130 1,744 T72 Fz
D465 643,621 5,776,878 119 1,666 T95 Fz
D468 645,404 5,776,077 116 3,392 T104 Fz
D469 645,005 5,775,799 115 3,357 T95 Fz
D470 645,234 5,774,940 107 4,170 T95 Fz
D476 642,103 5,774,958 120 3,422 T95 Fz
D477 642,401 5,776,118 128 2,228 T95 Fz
D482 633,457 5,796,614 144 3471 T6 Fz
D487 632,970 5,797,966 156 4,756 T6 TZ
D488 633,089 5,797,775 153 4,572 T6 TZ
D489 633,141 5,797,816 152 4,618 T6 TZ
D490 633,295 5,797,860 150 4,677 T6 TZ
D492 633,203 5,797,714 151 4,522 T6 TZ
D493 633,261 5,797,710 150 4,523 T6 TZ
D494 633,600 5,798,080 154 4,938 T6 Fz
D495 633,486 5,797,713 145 4,557 T6 TZ
D496 633,491 5,797,751 146 4,595 T6 TZ
D497 633,511 5,797,806 148 4,653 T6 TZ
D498 633,519 5,797,850 149 4,697 T6 TZ
D499 633,585 5,797,839 150 4,698 T6 TZ
D500 633,586 5,797,816 149 4,675 T6 TZ
D501 633,644 5,797,807 149 4,677 T6 TZ
D502 633,639 5,797,735 147 4,605 T6 TZ
D503 633,856 5,797,836 150 4,750 T32 TZ
D504 633,912 5,797,789 149 4,680 T32 TZ
D505 633,911 5,797,829 150 4,713 T32 TZ
D506 633,829 5,797,632 148 4,545 T6 TZ
D507 633,749 5,797,638 147 4,533 T6 TZ
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Receiver ID  Easting, m Northing, m Terrain Distance to the Nearest Land zoning
elevation,m  nearest turbine, m  turbine

D508 633,691 5,797,640 146 4,523 T6 TZ
D509 633,668 5,797,646 146 4,524 T6 TZ
D510 633,646 5,797,652 145 4,525 T6 TZ
D511 633,685 5,797,575 144 4,458 T6 TZ
D512 633,680 5,797,542 144 4,425 T6 TZ
D513 633,815 5,797,565 147 4,478 T6 TZ
D514 633,892 5,797,622 148 4,551 T6 TZ
D515 633,892 5,797,692 148 4,612 T32 TZ
D516 633,913 5,797,753 149 4,650 T32 TZ
D517 633,782 5,797,808 150 4,707 T6 TZ
D518 633,465 5,797,489 143 4,332 T6 TZ
D519 633,475 5,797,577 144 4,421 T6 TZ
D520 633,479 5,797,614 145 4,458 T6 TZ
D521 633,388 5,797,552 145 4,383 T6 TZ
D523 633,392 5,797,609 147 4,440 T6 TZ
D524 633,407 5,797,678 147 4,510 T6 TZ
D525 633,202 5,797,571 149 4,379 T6 TZ
D526 633,173 5,797,475 146 4,280 T6 TZ
D527 633,124 5,797,664 151 4,465 T6 TZ
D529 633,438 5,797,901 150 4,735 T6 TZ
D530 633,361 5,797,790 149 4,615 T6 TZ
D531 633,430 5,797,968 152 4,800 T6 RLZ
D532 633,486 5,797,663 145 4,507 T6 TZ
D533 633,421 5,797,793 147 4,626 T6 TZ
D534 633,418 5,797,759 147 4,593 T6 TZ
D535 633,473 5,797,537 144 4,382 T6 TZ
D538 636,171 5,773,925 114 4,920 T46 FZ
D548 647,621 5,776,334 105 4,885 T104 TZ
D549 647,577 5,776,281 105 4,875 T104 TZ
D550 647,608 5,776,125 105 4,984 T104 TZ
D551 647,672 5,776,226 105 4,985 T104 TZ
D568 647,789 5777,141 115 4,684 T104 FZ
D574 646,630 5,780,638 114 2,886 T109 FZ
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Receiver ID  Easting, m Northing, m Terrain Distance to the Nearest Land zoning
elevation,m  nearestturbine, m  turbine
D575 647,195 5,776,697 120 4,335 T104 Fz
D577 644,725 5,775,270 112 3,610 T95 Fz
D579 633,696 5,779,226 120 4,467 T39 Fz
D593 633,490 5,797,768 147 4,612 T6 TZ
D609 628,873 5,795,779 165 4,655 T6 Fz
D610 633,787 5,797,843 150 4,741 T6 TZ
D613 633,364 5,797,683 148 4,510 T6 TZ
D614 633,255 5,797,889 151 4,701 T6 TZ
D615 633,277 5,797,847 150 4,661 T6 TZ
D616 633,499 5,797,831 148 4,676 T6 TZ
D617 633,383 5,797,905 151 4,732 T6 TZ
D620 641,579 5,779,470 127 1,069 T89 FZ
D622 640,002 5,779,485 122 1,051 T63 Fz
D623 643,441 5,776,542 126 1,891 T95 Fz
Stakeholder receivers outside the project boundary
D38 (S) 634,118 5,783,402 124 2,513 T25 Fz
D201 (S) 637,617 5,796,354 141 2,644 T32 FZ
D208 (S) 645,490 5,793,469 136 2,985 T107 Fz
D340 (S) 636,785 5,777,078 124 1,950 T46 Fz
D362 (S) 639,380 5,784,803 134 1,533 T43 Fz
D433 (S) 645,443 5,776,525 119 3,066 T104 Fz
D478 (S) 644,468 5,794,331 128 2,856 T107 FZ
Stakeholder receivers within the project boundary
D32 (S) 636,850 5,778,945 129 1,475 T46 Fz
D34 (S) 637,257 5,779,660 130 1,380 T50 Fz
D35 (S) 636,378 5,781,156 135 1,218 T39 FZ
D40 (S) 634,988 5,787,652 137 1,446 T15 Fz
D197 (S) 634,878 5,793,424 127 846 T19 Fz
D203 (S) 639,014 5,795,331 132 2,827 T32 Fz
D206 (S) 644,686 5,793,854 130 2,607 T107 Fz
D297 (S) 631,265 5,787,970 140 1,228 T2 Fz
D298 (S) 633,627 5,787,802 141 1,010 T15 Fz
D338 (S) 642,174 5,777,409 122 1,096 T95 Fz
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Receiver ID  Easting, m Northing, m Terrain Distance to the Nearest Land zoning
elevation,m  nearest turbine, m  turbine

D343 (S) 639,462 5,778,522 128 1,052 T48 FZ
D344 (S) 636,841 5,778,781 128 1,431 T46 74
D355(S) 640,386 5,782,525 134 1,533 T88 Fz
D356 (S) 637,617 5,783,106 131 1,533 T43 Fz
D357 (S) 642,347 5,783,026 126 837 T102 Fz
D359(S) 642,078 5,784,531 130 1,669 T83 FZ
D361(S) 639,708 5785297 131 1,180 T57 FZ
D366 (S) 637,867 5,786,585 127 1,329 T33 FZ
D377(S) 646,731 5,791,253 133 3,852 T107 Fz
D378(S) 637,997 5,791,680 131 848 T40 Fz
D379(S) 638,503 5,792,638 130 1,419 T110 Fz
D380(S) 639,676 5,792,323 126 557 T64 FZ
D381(S) 646,498 5,792,859 133 3,681 T107 FZ
D395(S) 638,601 5793314 129 1,786 T36 FZ
D396 (S) 638,160 5,792,382 132 1,526 T34 Fz
D397(S) 637,086 5,789,899 128 982 T44 Fz
D398 (S) 641,799 5,789,551 121 1,467 T77 FZ
D403 (S) 645,039 5792149 130 2,115 T107 FZ
D417 (S) 635,962 5,784,411 135 1,036 T25 74
D418(S) 644,469 5,779,694 117 1,036 T103 Fz
D422(S) 637,552 5,786,570 123 1,037 T33 Fz
D423(S) 637,533 5,786,478 123 1,043 T35 Fz
D428 (S) 634,915 5,793,690 131 1,103 T19 FZ
D429 (S) 634,807 5,793,806 133 1,183 T19 FZ
D430 (S) 634,802 5793733 132 1,111 T19 FZ
D438(S) 638,164 5,779,757 127 516 T50 Fz
D441(S) 637,189 5,789,832 126 871 T44 Fz
D442(S) 637,035 5,789,854 128 1,024 T44 FZ
D444 (S) 641,877 5,789,629 121 1,577 T77 FZ
D446 (S) 639,602 5,777,711 123 1,558 T46 FZ
D447 (S) 642,135 5,777,506 122 1,002 T90 Fz
D448 (S) 642,462 5,787,298 124 1,389 T81 Fz

(S) Stakeholder receiver
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APPENDIX GNVIND TURBINE COORDINATES

The following table sets out the coordinates of fiveposed wind turbine layout.
See site map in Figure 3 of Sectioh

(Layout reference \83 and supplied by the proponent on 8 May 2025
Table48: Turbine coordinatest MGA2020 zone 54

Turbine Easting, m  Northing, m Terrain Turbine Easting, m  Northing, m Terrain
elevation, m elevation, m
T1 631,862 5,789,892 140 T54 638,544 5,790,092 129
T2 632,200 5,788,753 143 T55 639,032 5,781,819 130
T3 632,333 5,790,112 136 T56 638,618 5,779,397 130
T4 633,171 5,788,889 140 T57 639,187 5,786,346 131
T5 632,443 5,789,164 141 T58 639,084 5,787,185 129
T6 632,757 5,793,217 145 T59 639,221 5,788,428 129
T7 632,789 5,789,521 138 T60 639,230 5,791,268 127
T8 632,990 5,789,976 132 T61 639,448 5,781,185 128
T9 633,021 5,792,595 150 T62 639,523 5,790,309 124
T10 633,424 5,792,977 145 T63 639,642 5,780,462 125
T11 633,436 5,790,223 136 T64 640,111 5,792,009 128
T12 633,526 5,789,350 132 T65 639,861 5,786,879 128
T13 633,505 5,790,760 138 T66 639,995 5,787,460 127
T14 633,600 5,791,667 140 T67 639,941 5,788,617 120
T15 634,023 5,788,719 136 T68 640,139 5,781,006 129
T16 634,158 5,791,938 142 T69 639,911 5,789,511 121
T17 634,274 5,789,629 140 T70 640,243 5,792,613 127
T18 634,305 5,790,915 140 T71 640,267 5,790,395 125
T19 634,541 5,792,663 134 T72 640,754 5,793,147 126
T20 634,134 5,790,261 141 T73 640,430 5,791,017 127
T21 634,766 5,790,223 138 T75 640,904 5,785,913 122
T22 635,097 5,791,963 135 T76 640,902 5,780,505 130
T23 635,429 5,786,042 134 T77 640,826 5,788,463 122
T24 635,477 5,791,222 135 T78 640,967 5,781,114 132
T25 635,650 5,785,388 133 T79 640,910 5,791,252 126
T26 635,943 5,786,238 133 T80 641,092 5,787,655 128
T27 635,899 5,791,618 132 T81 641,126 5,786,951 125
T28 636,381 5,786,493 131 T82 641,620 5,792,130 127
T29 636,175 5,793,239 132 T83 641,447 5,786,069 116
T30 636,339 5,792,104 125 T84 641,535 5,781,388 130
T31 636,775 5,785,204 130 T86 641,679 5,792,672 127
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Turbine Easting, m  Northing, m Terrain Turbine Easting, m  Northing, m Terrain

elevation, m elevation, m
T32 636,561 5,793,934 130 T87 639,013 5,789,221 120
T33 636,593 5,786,933 131 T88 641,827 5,782,024 121
T34 636,646 5,792,503 127 T89 641,865 5,780,489 125
T35 636,732 5,785,827 130 T90 642,134 5,778,497 124
T36 636,831 5,793,126 129 T91 640,955 5,792,252 128
T37 637,019 5,784,553 131 T92 642,286 5,792,020 126
T38 637,377 5,785,295 130 T93 642,595 5,781,417 119
T39 637,536 5,781,503 130 T94 642,799 5,779,990 117
T40 637,717 5,790,893 132 T95 642,781 5,778,309 125
T41 637,825 5,788,915 128 T96 642,662 5,780,714 112
T42 637,891 5,788,158 122 T97 642,975 5,782,460 105
T43 637,866 5,784,612 131 T98 642,912 5,778,743 127
T44 638,038 5,789,709 129 T101 643,098 5,781,831 110
T45 638,239 5,780,683 126 T102 643,169 5,783,075 105
T46 638,212 5,778,399 129 T103 643,445 5,779,748 117
T47 638,320 5,781,750 123 T104 643,421 5,778,825 124
T48 638,475 5,778,854 129 T105 643,480 5,780,308 111
T49 638,634 5,790,779 130 T106 643,666 5,782,434 105
T50 638,580 5,780,023 127 T107 642,941 5,791,923 124
T51 638,914 5,781,027 126 T108 643,576 5,780,833 110
T52 638,753 5,787,932 130 T109 643,809 5,781,229 108
T53 638,227 5,781,232 122 T110 639,566 5,791,709 127
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APPENDIX HSITE TOPOGRAPHY

Figurel9: Terrain elevation map for the project and surrodimg area
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APPENDIX | ZONING MAP

Figure20: Zoning map for the project and surrounding area
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APPENDIX JTABULATED PREDICTED NOISE LEVEL DATA

Table49: Predicted operational wind turbinenoise levels, dBago

Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15

Non-stakeholder receivers

D3 139 139 149 182 214 232 232 233 237 240 242 244
D4 147 147 157 190 222 240 240 241 245 248 250 252
D5 153 153 163 196 228 246 246 247 251 254 256 258
D36 224 224 234 267 299 317 317 318 322 325 327 329
D37 226 226 236 269 301 319 319 320 324 327 329 331
D39 238 238 248 281 313 331 331 332 336 339 341 343
D41 ir7 17v7 187 220 252 270 270 271 275 278 280 282
D42 153 153 163 196 228 246 246 247 251 254 256 258
D50 155 155 165 198 230 248 248 249 253 256 258 26.0

D198 182 182 192 225 257 275 2715 276 280 283 285 287
D199 190 190 200 233 265 283 283 284 288 291 293 295
D200 188 188 198 231 263 281 281 282 286 289 291 293
D202 201 201 211 244 276 294 294 295 299 302 304 306
D205 229 229 239 272 304 322 322 323 327 330 332 334
D242 186 186 196 229 261 279 279 280 284 287 289 291
D243 168 168 178 211 243 261 261 262 266 269 271 273
D290 151 151 161 194 226 244 244 245 249 252 254 256
D292 190 190 200 233 265 283 283 284 288 291 293 295
D293 181 181 191 224 256 274 274 275 279 282 284 286
D294 243 243 253 286 318 336 336 337 341 344 346 348
D295 205 205 215 248 280 298 298 299 303 306 308 310
D296 222 222 232 265 297 315 315 316 320 323 325 327
D299 243 243 253 286 318 336 336 337 341 344 346 348
D300 204 204 214 247 279 297 297 298 302 305 30.7 309
D301 206 206 216 249 281 299 299 300 304 307 309 311
D305 166 166 176 209 241 259 259 260 264 267 269 271
D306 185 185 195 228 260 278 278 279 283 286 288 290
D307 168 168 178 211 243 261 261 262 266 269 271 273
D314 201 201 211 244 276 294 294 295 299 302 304 306
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Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15

D315 187 187 197 230 262 280 280 281 285 288 290 292
D316 179 179 189 222 254 272 272 2713 277 280 282 284
D319 199 199 209 242 274 292 292 293 297 300 302 304
D336 224 224 234 267 299 317 317 318 322 325 327 329
D337 232 232 242 275 307 325 325 326 330 333 335 337
D339 216 216 226 259 291 309 309 310 314 317 319 321
D341 219 219 229 262 294 312 312 313 317 320 322 324
D345 238 238 248 281 313 331 331 332 336 339 341 343
D346 182 182 192 225 257 275 275 276 280 283 285 287
D347 157 157 167 200 232 250 250 251 255 258 260 26.2
D351 173 173 183 216 248 266 266 267 271 274 276 278
D352 199 199 209 242 274 292 292 293 297 300 302 304
D358 159 159 169 202 234 252 252 253 257 260 262 264
D367 24 224 234 267 299 317 317 318 322 325 327 329
D368 207 207 217 250 282 300 300 301 305 308 310 312
D372 180 180 190 223 255 273 273 274 278 281 283 285
D399 166 166 176 209 241 259 259 260 264 267 269 271
D400 206 206 216 249 281 299 299 300 304 307 309 311
D401 142 142 152 185 217 235 235 236 240 243 245 247
D402 209 209 219 252 284 302 302 303 307 310 312 314
D404 240 240 250 283 315 333 333 334 338 341 343 345
D413 239 239 249 282 314 332 332 333 337 340 342 344
D414 204 204 214 247 279 297 297 298 302 305 307 309
D419 231 231 241 274 306 324 324 325 329 332 334 336
D420 219 219 229 262 294 312 312 313 317 320 322 324
D421 227 227 237 270 302 320 320 321 325 328 330 332
D424 229 229 239 272 304 322 322 323 327 330 332 334
D425 230 230 240 273 305 323 323 324 328 331 333 335
D426 231 231 241 274 306 324 324 325 329 332 334 336
D431 210 210 220 253 285 303 303 304 308 311 313 315
D432 199 199 209 242 274 292 292 293 297 300 302 304
D434 ir7 177 187 220 252 270 270 271 275 278 280 282
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Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15

D435 222 222 232 265 297 315 315 316 320 323 325 327
D436 212 212 222 255 287 305 305 306 310 313 315 317
D437 221 221 231 264 296 314 314 315 319 322 324 326
D445 224 224 234 267 299 317 317 318 322 325 327 329
D465 224 224 234 267 299 317 317 318 322 325 327 329
D468 172 172 182 215 247 265 265 266 270 273 275 277
D469 172 172 182 215 247 265 265 266 270 273 275 277
D470 155 155 165 198 230 248 248 249 253 256 258 26.0
D476 173 173 183 216 248 266 266 267 271 274 276 278
D477 203 203 213 246 278 296 296 297 301 304 306 308
D482 180 180 190 223 255 273 273 274 278 281 283 285
D487 155 155 165 198 230 248 248 249 253 256 258 26.0
D488 158 158 168 201 233 251 251 252 256 259 261 263
D489 158 158 168 201 233 251 251 252 256 259 261 263
D490 158 158 168 201 233 251 251 252 256 259 261 263
D492 160 160 170 203 235 253 253 254 258 261 263 265
D493 160 160 170 203 235 253 253 254 258 261 263 265
D494 156 156 166 199 231 249 249 250 254 257 259 261
D495 161 161 171 204 236 254 254 255 259 262 264 266
D496 161 161 171 204 236 254 254 255 259 262 264 26.6
D497 160 160 170 203 235 253 253 254 258 261 263 265
D498 159 159 169 202 234 252 252 253 257 260 262 264
D499 160 160 170 203 235 253 253 254 258 261 263 265
D500 160 160 170 203 235 253 253 254 258 261 263 265
D501 160 160 170 203 235 253 263 254 258 261 263 265
D502 161 161 171 204 236 254 254 255 259 262 264 26.6
D503 161 161 171 204 236 254 254 255 259 262 264 26.6
D504 162 162 172 205 237 255 255 256 260 263 265 26.7
D505 161 161 171 204 236 254 254 255 259 262 264 26.6
D506 164 164 174 207 239 257 257 258 262 265 267 26.9
D507 163 163 173 206 238 256 256 257 261 264 266 26.8
D508 163 163 173 206 238 256 256 257 261 264 266 26.8
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Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15

D509 163 163 173 206 238 256 256 257 261 264 266 26.8
D510 163 163 173 206 238 256 256 257 261 264 266 26.8
D511 164 164 174 207 239 257 257 258 262 265 267 269
D512 165 165 175 208 240 258 258 259 263 266 268 27.0
D513 165 165 175 208 240 258 258 259 263 266 268 27.0
D514 164 164 174 207 239 257 257 258 262 265 267 26.9
D515 163 163 173 206 238 256 256 257 261 264 266 26.8
D516 162 162 172 205 237 255 255 256 260 263 265 26.7
D517 161 161 171 204 236 254 254 255 259 262 264 26.6
D518 165 165 175 208 240 258 258 259 263 266 268 27.0
D519 163 163 173 206 238 256 256 257 261 264 266 26.8
D520 163 163 173 206 238 256 256 257 261 264 266 26.8
D521 163 163 173 206 238 256 256 257 261 264 266 26.8
D523 16.2 162 172 205 237 255 255 256 260 263 265 26.7
D524 161 161 171 204 236 254 254 255 259 262 264 26.6
D525 162 162 172 205 237 255 255 256 260 263 265 26.7
D526 163 163 173 206 238 256 256 257 261 264 266 26.8
D527 160 160 170 203 235 253 253 254 258 261 263 265
D529 158 158 168 201 233 251 251 252 256 259 261 263
D530 159 159 169 202 234 252 252 253 257 260 262 264
D531 157 157 167 200 232 250 250 251 255 258 260 26.2
D532 162 162 172 205 237 255 255 256 260 263 265 26.7
D533 160 160 170 203 235 253 253 254 258 261 263 265
D534 160 160 170 203 235 253 253 254 258 261 263 265
D535 164 164 174 207 239 257 257 258 262 265 267 26.9
D538 138 138 148 181 213 231 231 232 236 239 241 243
D548 142 142 152 185 217 235 235 236 240 243 245 247
D549 142 142 152 185 217 235 235 236 240 243 245 247
D550 141 141 151 184 216 234 234 235 239 242 244 246
D551 142 142 152 185 217 235 235 236 240 243 245 247
D568 150 150 16.0 193 225 243 243 244 248 251 253 255
D574 19.7 197 207 240 272 290 290 291 295 298 300 302
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Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15
D575 15.4 154 16.4 19.7 22.9 24.7 24.7 24.8 25.2 255 25.7 25.9
D577 165 165 175 208 240 258 258 259 263 266 268 270
D579 16.8 168 178 211 243 261 261 262 266 269 271 273
D593 16.0 160 170 203 235 253 253 254 258 261 263 265
D609 14.8 148 158 191 223 241 241 242 246 249 251 253
D610 16.0 160 170 203 235 253 253 254 258 261 263 265
D613 16.1 161 171 204 236 254 254 255 259 262 264 26.6
D614 157 157 167 200 232 250 250 251 255 258 260 26.2
D615 15.8 158 168 201 233 251 251 252 256 259 261 263
D616 15.9 159 169 202 234 252 252 253 257 260 262 264
D617 15.8 158 168 201 233 251 251 252 256 259 261 263
D620 291 291 301 334 366 384 384 385 389 392 394 396
D622 284 284 294 327 3B9 377 377 378 382 385 387 389
D623 213 213 223 256 288 306 306 307 311 314 316 318
Stakeholder receivers outside the project boundary
D38(S) 209 209 219 252 284 302 302 303 307 310 312 314
D201 (S) 19.3 193 203 236 268 286 286 287 291 294 296 298
D208 (s) 175 175 185 218 250 268 268 269 273 276 278 280
D340(S) 200 200 210 243 275 293 293 294 298 301 303 305
D362(S) 26.1 2621 271 304 336 354 354 355 359 362 364 366
D433 (S) 18.0 180 190 223 255 273 273 274 278 281 283 285
D478 (S) 18.4 184 194 227 259 277 277 278 282 285 287 289
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Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15

Stakeholder receivers within the project boundary

D32(S) 241 241 251 284 316 334 334 335 339 342 344 346
D34(S) 266 266 276 309 341 359 359 360 364 367 369 371
D35(S) 248 248 258 291 323 341 341 342 346 349 351 353
D40(S) 268 268 278 311 343 361 361 362 366 369 371 373
D197(S) 285 285 295 328 360 378 378 379 383 386 388 390
D203(S) 210 210 220 253 285 303 303 304 308 311 313 315
D206 (S) 18.7 187 197 230 262 280 280 281 285 288 290 292
D297 (S) 248 248 258 291 323 341 341 342 346 349 351 353
D298(s) 278 278 288 321 33 371 371 372 376 379 381 383
D338(S) 261 261 271 304 336 354 354 355 359 362 364 366
D343(s) 2r1 271 281 314 346 364 364 365 369 372 374 376
D344 (S) 239 239 249 282 314 332 332 333 337 340 342 344
D355(S) 274 274 284 317 349 367 367 368 372 375 377 379
D356 (S) 264 264 274 307 339 37 357 358 362 365 367 369
D357(S) 295 295 305 338 370 388 388 389 393 396 398 400
D359(S) 248 248 258 291 323 341 341 342 346 349 351 353
D361(S) 271 271 281 314 346 364 364 365 369 372 374 376
D366(S) 29.0 290 300 333 365 383 383 384 388 391 393 395
D377(S) 16.2 162 172 205 237 255 255 256 260 263 265 26.7
D378(S) 295 295 305 338 370 388 388 389 393 396 398 400
D379(S) 273 273 283 316 348 366 366 367 371 374 376 378
D380(S) 329 329 339 372 404 422 422 423 427 43.0 432 434
D381(S) 161 161 171 204 236 254 254 255 259 262 264 266
D395(S) 258 258 268 301 333 31 351 352 356 359 361 363
D396 (S) 277 277 287 320 32 370 370 371 375 378 380 382
D397(S) 290 290 300 333 365 383 383 384 388 391 393 395
D398(S) 263 263 273 306 338 356 356 357 361 364 366 368
D403(S) 196 196 206 239 271 289 289 290 294 297 299 301
D417(S) 281 281 291 324 356 374 374 375 379 382 384 386
D418(s) 277 277 287 320 32 370 370 371 375 378 380 382
D422(S) 295 295 305 338 370 388 388 389 393 396 398 400

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment 143



Receiver Hub-height wind speed, m/s

4 5 6 7 8 9 10 11 12 13 14 15
D423(S) 296 296 306 339 371 389 389 390 394 397 399 401
D428(s) 273 273 283 316 348 366 366 367 371 374 376 378
D429(S) 268 268 278 311 343 361 361 362 366 369 371 373
D430(S) 271 271 281 314 346 364 364 365 369 372 374 376
D438(S) 326 326 336 369 401 419 419 420 424 427 429 431
D441(S) 294 294 304 337 369 387 387 388 392 395 397 399
D442(S) 288 288 298 331 363 381 381 382 386 389 391 393
D444(s) 261 261 271 304 336 354 354 355 359 362 364 366
D446 (S) 240 240 250 283 315 333 333 334 338 341 343 345
D447(S) 266 266 276 309 341 359 359 360 364 367 369 371
D448(S) 255 255 265 298 330 348 348 349 353 356 358 36.0
(S) Stakeholder receiver
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APPENDIX KDIRECTIONAL SENSITIVITY ANALYSIS

The noise prediction method outlined in Sect#@.2for modelling downwind conditions is based on the
assumption that sound from the wind farm propagategially in all directions. In practice, sound
propagation will vary with wind direction.

In order to provide some context to the predictedise levels presented in Sectidr, directional
modelling has been carried out using the UK Ingitft Acoustics guidance on the change in sound
propagation with wind direction. The resulting pretid directional noise levels were reviewed, togath
with the prevalence of different wind speeds and ditiens based on historical wind data provided by the
Proponent?®

K1 Historical wind data

The Proponent provided historical wind data measwet?0 m between 1 January 2@ and 8 December
2023 from met mast DRY02, located within the site. Adwirse is presented in Figu?é and the
prevalence of hub height wind speeds above and bdlbw/s (hub height wind speed at which the
candidate wind turbine model reaches maximum noiséssians) is presented in Tataé for each wind
direction octant3°

Figure21: Historical data wind rose

2% Delaire, C, Adcock,2D4)Directional wind turbine noise prediction plots grdvalence histograms for
community consultatioiINTER-NOISE 20R¥éntes France. \fieblink

30 For reference, a wind direction labelled as N {harepresents a wind directed from the north to tseuth
(i.e. a northerly wind), whereas a direction labdllbs S (South) represents a wind directed fromsthgh to the
north wind (i.e. a southerly wind).
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Table50: Prevalence of hub height wind speeds above andbe8 m/s

Wind direction <15m/s HL5 m/s
N 11.8% 1.9%
NE 7.9% 0.2%
E 7.6% 0.1%
SE 10.0% 0.1%
S 15.0% 0.1%
SW 14.2% 0.5%
W 14.9% 1.5%
NW 12.3% 1.9%
Total 93.7% 6.3%

The prevalence of wind conditions derived from th&tdrical wind data was used to give an indicatién o
the frequency of occurrence of the range of predict&ise levels for each of the assessed receiveis. Th
information is illustrated in the form of histograrmsAppendiX3

K2  Directional modelling

The prediction method detailed in Sectidr?.2 using 1ISO 9613-2, yields a predicted wind turbiniee
level for a scenario in which each receiver is gamglously downwind of every wind turbine. Windstha
are outside of the downwind direction range for eaeleiver will result in lower wind turbine noise/éds
than predicted using the 1ISO 9613-2 method.

The directional modelling carried out using the bistitute of Acoustics guidance is based on downwind
propagation conditions occurring over a very broadge of wind directions. Specifically, a wind dimet
within a range of £80 degrees of a wind blowingctly from a wind turbine to a receiver is consideted
result in downwind sound propagation conditions. IDgrcross wind conditions, marginal reductions in
sound level are then factored into the calculati®or wind directions ranging from cross wind to upayi
further reductions are progressively factored i@ calculation until a minimum level is reached wiiea
wind is blowing directly from a receiver to a winoline.

The directional results are plotted in Appen#idto illustrate the variation in noise level with win
direction.
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K3  Predicted noise levelg directional plots and prevalence histograms

This section presents predicted noise level infoliorafor a selection of assessed non-stakeholder
receivers and receivers representative of the 3 nsatewnships as follows:

x  Directional plots:A directional noise prediction plot which demonsésthe change in the highest
predicted wind farm noise levels (i.e. at hub heiginds speeds equal to or greater tha m/s) with
changes in wind directioft.

X Prevalence histogramdA chart to illustrate the predicted frequency of oaaince of the range of
predicted wind turbine noise levels for each recejaecounting for changes in both wind speed and
direction, and the frequency of occurrence of differevind speeds and directions from the historical
data provided by the Proponent.

Note that prevalence histograms indicate a widarga of noise levels than illustrated by the directibn
plots, on account of the directional plots beingtricted to wind speeds equal to or greater than &rat
hub height (i.e. direction is the only variable @aaoted for in the directional plots), whereas thespalence
histograms account for variations in wind speeds dinections.

The prevalence of wind turbine noise levels at egeiver is summarised in Tabl@for a range of
nominal reference noise levels.

Table51: Prevalence of wind turbine noise levels

Receiver H31 a0 HifA k0> Hil a2 Hifi  ag0> Hil a2
D36 0% 0% 15% 53% 82%
D37 0% 0% 20% 55% 80%
D39 0% 0% 31% 62% 89%
D294 0% 0% 34% 65% 90%
D296 0% 0% 13% 42% 81%
D299 0% 0% 36% 63% 91%
D337 0% 0% 35% 61% 84%
D341 0% 0% 18% 51% 78%
D345 0% 0% 31% 62% 88%
D402 0% 0% 17% 51% 75%
D404 0% 0% 35% 64% 91%
D413 0% 0% 33% 63% 91%
D419 0% 0% 34% 61% 83%
D426 0% 0% 39% 61% 87%
D435 0% 0% 32% 55% 80%
D445 0% 0% 22% 55% 86%
D465 0% 0% 30% 57% 81%

31 For reference, a wind direction of 0° representsiad directed from the north to the south (i.e. antherly wind),
whereas a direction of 180° represents a wind deddrom the south to the north wind (i.e. a southewind).
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Receiver HO1 aw> HTA  aw> HiT a2 HifA  aw> HiT Ao

D620 0% 55% 67% 96% 96%
D622 0% 48% 67% 96% 96%

Receivers representative of nearby townships

D393 0% 0% 0% 0% 38%
D512° 0% 0% 0% 13% 37%
D551°¢ 0% 0% 0% 0% 40%

a  Representative of the Hexham township
b  Representative of the Caramut township
¢ Representative of the Ellerslie township

The above receivers are presented in Figitgogether with highest predicted wind turbine noise
contours (as shown in Figure 9). To confirm, thexljfmted noise contours shown in Fig@2do not include
adjustment for directional effects but are presedt® contextualise the directional plots providediire
subsequent figures.
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Figure22: Receivers where directional analysis was undegak
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Receiver D36

Receiver D37
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Receiver D39

Receiver D294
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Receiver D296

Receiver D299
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Receiver D337

Receiver D341
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Receiver D345

Receiver D402
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Receiver D404

Receiver D413
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Receiver D419

Receiver D426
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Receiver D435

Receiver D445
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Receiver D465

Receiver D620
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Receiver D622

Receiver D393 (representative of Hexham)
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Receiver D512 (representation of Caramut township)

Receiver D551 (representative of th#lerslie township)

Rp 002 R03 20190086 - Hexham Wind Farm - Envirdahmeiise and vibration assessment 160



APPENDIX LNZS 6808 DOCUMENTATION

(&) Map of the site showing topography, turbines and residential properes Appendix H

(b) Noise sensitive locations: See Sectiohand Appendix F
(c) Wind turbine sound power levels: See SectoB.1

Sound power levels (manufacturer specification +1 dB margimfmartainty), dB Wwa

Reference octave band spectra adjusted to the highest spower level detailed above dRAd-

(d) Wind turbine model: See Tald#@ of Sectiord.2
(e) Turbine hub height: See Tald2 of Section 9.2
(f) Distance of noise sensitive locations from the wind turbines: See Appé&nd

(g) Calculation procedure used: 196132 prediction algorithm as implemented in
SoundPLANNoIs®.1 (See Sectioh.2.2and Appendix E)

(h) Meteorological conditions assumed: See Tdaef Appendix E

(i) Air absorption parameters:

Octave band mid frequency, Hz

Description 63 125 250 500 1k 2k 4k

8k

Atmospheric attenuation, dB/km 0.12 0.41 1.04 1.93 3.66 9.66 32.8

116.9

() Topography/screening: 10 m resolution elevation contouee Appendix H

(k) Predicted far-field wind farm sound levels: See Sed@idrand Appendix J.
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