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1

Name and address
CHRISTOPHE FREDERIC DELAIRE
Co-CEO
Marshall Day Acoustics Pty Ltd
6 Gipps Street, Collingwood.
Victoria 3066

2

Area of expertise
For over 16 years I have worked in the field of acoustics and noise control. I have a special
interest in environmental noise and have gained extensive experience in the noise assessment of
wind farms since 2005.
I am a member of the Australian Acoustical Society (MAAS) and the Association of Australian
Acoustical Consultants (AAAC) Wind Farm Subcommittee.
My qualifications and experience are detailed in Annexure A.
I am sufficiently expert to make this statement because I have been involved in environmental
noise impact assessments for major environmental projects such as power stations, wind farms
and industrial plants.
My experience extends to all aspects of wind farm noise, including predictions, background noise
monitoring, post-construction noise monitoring and sound power level testing. This is
demonstrated by my involvement in over fifty (50) projects across Australia, providing expert
witness evidence for eleven (11) Victorian wind farms and presentation of multiple papers at
international conferences.

3

Scope

3.1

Instructions
Marshall Day Acoustics Pty Ltd (MDA) was commissioned by WestWind Energy Pty Ltd (the
Proponent) to prepare an Environmental Noise & Vibration Assessment for the Golden Plains
Wind Farm (the Project) proposed in the vicinity of the Rokewood township, within the Shire of
Golden Plains.
This assessment addressed the potential noise and vibration impacts resulting from the
construction and operation of the Golden Plains Wind Farm in accordance with current Victorian
policy and the Environment Effects Statement (EES) Scoping Requirements issued by the
Minister for Planning in December 2017.
The assessment was documented in MDA report Rp 003 R01 20170122 Golden Plains Wind
Farm - Environmental Noise & Vibration Assessment dated 23 February 2018 (the MDA Report)
The MDA Report was exhibited as Appendix Q of the Golden Plains Wind Farm Planning Permit
Application Report dated 23 April 2018.
I have been instructed by White & Case (W&C) on behalf of the proponent to prepare this witness
statement and give expert evidence to the panel inquiry.
I adopt the MDA Report as the basis for my expert witness statement and evidence, subject to
the minor typographical correction noted in Annexure B.
This statement provides a summary of the MDA Report together with a response to the peerreview and key submissions relating to noise.
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3.2

ESS Scoping Requirements
The following extracts from Section 4.4 of the EES Scoping Requirements are relevant to the
assessment of noise and vibration from the Project. These noise and vibration requirements were
addressed in the MDA Report.
Table 1: Scoping Requirements related to noise
Aspect

Relevant response

Key issues

Managing loss of amenity during construction through generation of noise, vibration,
dust and lighting changes.
Managing loss of amenity during operations through generation of noise generated
by wind turbines.

Existing environment

Identify sensitive receptors that may be subject to the various amenity effects from
the project during construction and operation.
Characterise the ambient noise and vibration environment at sensitive locations.

Design and mitigation
measures

Describe and evaluate both potential and proposed design responses and / or other
mitigation measures (construction equipment, staging and scheduling of works),
which could minimise noise (construction and operations), dust (construction),
vibration (construction) and electromagnetic interference (operations) effects on
sensitive receptors.

Assessment of likely
effects

Assess the potential for the project to increase noise and/or vibration at sensitive
receptors.

Approach to manage
performance

o

The EES is to include information that addresses how the noise associated with
construction of the wind farm will be managed in accordance with relevant
guidelines such as EPA Victoria’s Publication 1254 Noise Control Guidelines and
Publication 1411 Noise from Industry in Regional Victoria (NIRV).

o

The assessment of operational wind farm noise should be in accordance with
relevant guidelines including Policy and Planning Guidelines for Development of
Wind Energy Facilities in Victoria, NZS 6808:2010 Acoustics – Wind Farm Noise
and EPA Victoria’s Publication 1411 Noise from Industry in Regional Victoria
(NIRV).

Outline and evaluate proposed additional measures to monitor and manage noise
and vibration levels to minimise residual effects and ensure compliance with
standards, where necessary, including proposed trigger levels for initiating
contingency actions. Outline potential contingency actions.
Outline and evaluate any proposed measures designed to manage and monitor
residual effects on local infrastructure, land use and neighbouring landowners and
road users.
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The relevant assessment guidelines and standards used to assess the Project in accordance with
the EES Scoping Requirements are summarised in Table 2.
Table 2: Relevant guidelines and standards
Source

Relevant guideline or standard

Operational turbine noise

Policy and Planning Guidelines for Development of Wind Energy
Facilities in Victoria dated November 2017 (the Victorian Wind
Energy Guidelines)
NZS 6808:2010 Acoustics – Wind farm noise (NZS 6808:2010)

Operational noise from ancillary
infrastructure and temporary quarry

EPA Publication 1411 Noise from Industry in Regional Victoria dated
October 2011 (NIRV)

Noise from construction activities

EPA Publication 1254 Noise Control Guidelines dated October 2008
(the Victorian Noise Control Guidelines)

Vibration from construction activities

NSW Roads and Maritime Service’s publication Construction Noise
and Vibration Guideline dated August 2016 (the NSW RMS
Construction Noise & Vibration Guideline)
NSW DECC publication Assessing Vibration: A Technical Guideline
dated February 2006 (the NSW DECC Vibration Guideline)
DEDJTR Environmental guidelines – Ground Vibration and Airblast
Limits for Blasting in Mines and Quarries dated 15 July 2015 (the
DEDJTR Environmental Guidelines)

Blasting

Further details of these guidelines and standards are provided in Appendix B of the MDA Report.

3.3

Persons assisting with this work
The following staff at Marshall Day Acoustics have assisted with the MDA Report and this
statement of evidence:

3.4

Staff member

Title

Tasks

Qualification

Justin Adcock

Associate

Report preparation and review
Noise limit derivation

BEng (Mech)

Henry Reay

Consultant

Background noise monitoring
and analysis
Noise modelling
Preparation of maps

BEng (Mech) (Hons)

Travis Hancock

Consultant

Background noise monitoring

BEng (Mech)

Edward Griffen

Consultant

Background noise monitoring

BEng (MechSustEng) (Hons)

Bettina Kalt

Consultant

Background noise monitoring
Preparation of maps

BSc (Geography)

Daniel Griffin

Associate

Report review

BSc (Math) (Hons)
BCom
Member IoA UK

Reports reviewed to prepare initial study or statement
The documents I have reviewed and referenced in the MDA Report and this statement are listed
in Annexure C.
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4

Methodology
The Environmental Noise & Vibration Assessment undertaken for the Project is structured around
the following key elements:
•

Identification of noise sensitive receiver locations in the vicinity of the project

•

Review of existing noise conditions in the project area and assessment of background noise
levels at key noise sensitive locations around the project

•

Assessment of noise and vibration impact associated with construction, operation and
decommissioning of the project on the basis of Victorian and interstate policies and guidelines
that establish or recommend acceptable levels and suitable management practices.

Further details are provided in Section 4 of the MDA Report.

Ev 001 20170122 - Golden Plains Wind Farm

Page 5

Golden Plains Wind Farm - EES
Expert witness statement of Christophe Frederic Delaire – Marshall Day Acoustics

5

Site description

5.1

Turbine layout
The Golden Plains Wind Farm is proposed to comprise two hundred and twenty-eight turbines
each with a capacity of 3 to 5MW, height of up to 230 metres, rotor diameter of approximately
150 metres and minimum distance of rotor tip above ground level of 40 metres.
The two (2) candidate turbine models presented in Table 3 have been considered for the purpose
of assessing the viability of the wind farm achieving compliance with the noise limits at
surrounding receiver locations, accounting for typical noise emission levels that are
representative of the types of turbine options that may be considered for the site.
Table 3: Candidate turbines – general specifications
Detail

Senvion 3.6M140

Vestas V150-4.2MW

Make

Senvion

Vestas

Model

3.6M140

V150

Rated power (MW)

3.6

4.2

Rotor Diameter (m)

140

150

Hub Height (m)

130

115 and 155

Orientation

Upwind

Upwind

Serrated trailing edge

Yes

Yes

The rated power of the candidate turbines listed in Table 3 range from 3.6 to 4.2 MW, consistent
with the proposal for the Project to utilise turbines with a capacity between 3 and 5 MW. The
noise emission characteristics of a turbine are ultimately dependent on a range of factors such as
the blade design, the rotor size, and the speed of rotation. As a result, the selection of a turbine
with a higher power rating does not automatically translate to higher noise emissions. The
candidate turbines are therefore considered appropriate to represent the class of turbine being
considered for the project.
An important point of context is that the selection of a final turbine model and specification would
occur at a later stage in the project after planning approvals have been obtained. In particular, the
selection would normally occur following detailed layout design work (e.g. micro-siting) and a
tender process to procure the supply of turbines. The final turbine selection would need to
achieve a range of criteria including planning approval requirements concerning noise levels at
surrounding noise sensitive receiver locations. The final turbines selection would also normally be
subject to additional regulatory approval processes prior to development of the Project, such as
the preparation of an updated noise compliance assessment for the final turbine selection
(Appendix C of the MDA Report provides for an overview of the various stages in the noise
assessment of a wind farm).
Accordingly, the primary purpose of nominating candidate turbines, during the planning permit
application phase, is to assess the whether the proposed wind farm is capable of achieving
compliance with the noise limits at surrounding receiver locations. The key objective is to
demonstrate that the noise limits can be practically achieved, accounting for typical noise
emission levels that are representative of the types of turbine options that may be considered for
the site.
The proposed turbine layout is presented in the noise contour map provided in Annexure D.
Further details are provided in Section 7.2 of the MDA Report.
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5.2

Ancillary infrastructure
The preliminary grid connection design for the Project proposes a new terminal station connecting
into an existing 500 kV line that runs through the south of the site. The terminal station is
proposed to be connected via a new power line (up to 220 kV) to four (4) proposed collector
substations located within the layout of the wind farm.
As the preliminary grid connection design does not propose new extended overhead power lines
outside of the wind farm site, the transformers are the main operational noise source associated
with the ancillary infrastructure.
Further details are provided in Section 8.2 of the MDA Report.

5.3

Construction activities and temporary infrastructure
The following key stages are anticipated during the construction of the Project:
•

Site enabling works including construction compounds and access tracks

•

Cable trenching

•

Turbine foundation construction

•

Turbine erection and assembly

•

Commissioning to configure and verify correct functioning of the turbines and ancillary
infrastructure.

The majority of the construction works associated with the Project are proposed to be restricted to
normal working hours as defined by the Victorian Noise Control Guidelines (0700-1800 hrs
Monday to Friday and 0700–1300 hrs Saturday).
Further details relating to construction activities are provided in Sections 9.2 and 9.3 of the MDA
Report.
In addition to the activities directly associated with the construction of the wind farm, noise will
also be generated by a temporary quarry for construction rock that is to be located on the wind
farm site for the construction stage of the project. The key noise generating activities associated
with the proposed temporary quarry include excavation (mechanical extraction processes and
blasting), rock crushing, material handling operations, heavy goods vehicle movements and a
concrete batching plant.
The temporary quarry is only proposed to operate during day time hours as defined in by NIRV
(0700-1800 hrs Monday to Friday and 0700–1300 hrs Saturday).
Further details specific to the proposed temporary quarry operations are provided in
Sections 10.2 and 10.3 of the MDA Report.
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5.4

Assessed receivers
NZS 6808:2010 requires that the noise assessment be undertaken at all noise sensitive locations
in the vicinity of the proposed wind farm which it defines as follows:
The location of a noise sensitive activity, associated with a habitable space or education
space in a building not on the wind farm site.
Noise sensitive locations therefore include residential dwellings, schools and hotels located
outside the wind farm site. However, consistent with the standard and the Victorian Wind Energy
Guidelines, the noise limits specified in NZS 6808:2010 do not apply at receiver locations which
are associated with the project by way of land ownership or an agreement with the Project
proponents. These locations are referred to as stakeholder receivers. Further information on this
subject is provided in Section 7.1.2 of the MDA Report.
With regards to the noise assessment for ancillary infrastructure, NIRV defines a noise-sensitive
area as:
[…] mainly homes, but can include, for example, motels and tourist establishments. They do
not include schools. The noise is assessed in outdoor locations at these premises. For full
definition, see SEPP N-1,
In contrast to NZS 6808:2010 and the Victorian Wind Energy Guidelines, NIRV does not
differentiate between stakeholder and non-stakeholder receivers.
It is noted that NIRV is a guideline, and its application is subject to the discretion and judgement
of regulatory authorities. It is also noted that the principle of distinguishing between stakeholder
and non-stakeholder receivers, as per NZS 6808:2010 and the Victorian Wind Energy Guidelines,
is equally relevant to the noise associated with quarry operations. Notwithstanding these
considerations, the assessment presented in the MDA report considers all receiver locations,
irrespective of whether they are involved with the project.
A total of two hundred and twenty (220) buildings have been identified by the proponent within
3 km of the proposed turbines, comprising the following:
•

•

•

One hundred and thirty-seven (137) non-stakeholder receivers, comprising:
o

One hundred and thirty-five (135) residential dwellings on properties that are not
associated with the wind farm (referred to as neighbour dwellings herein)

o

One (1) school and one (1) child care facility

Forty-five (45) residential dwellings on stakeholder properties that are associated with the
wind farm (referred to as host dwellings or stakeholder receivers herein), comprising:
o

Thirty-four (34) within the subject site boundary

o

Eleven (11) outside of the subject site boundary

Thirty-eight (38) buildings (sheds, community halls, businesses, etc.) that are not considered
as noise sensitive locations in accordance with NZS 6808:2010.
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6

Background noise monitoring
Background noise level information is used as part of setting limits for ancillary infrastructure and
wind turbine components of a wind farm project. However, in rural areas where wind farms are
typically developed, the background noise level data is most relevant to the assessment of the
wind turbines. This is due to the need to consider the changes in background noise levels and
wind turbine noise levels for different wind conditions.
The background noise data can also be used to define construction noise limits if regular
construction work was proposed to occur during the evening and night period. However, this is not
relevant to the proposed Golden Plains Wind Farm as, other than unavoidable works such as the
delivery of large turbine components outside of normal workings hours, regular construction
activity would be restricted to normal working hours.
As the data about existing conditions is primarily used for the assessment of the wind turbine
components of the Project, an assessment of background noise levels was carried out on the
basis of the methodology of NZS 6808:2010.
According to Section 7.1.4 of NZS 6808:2010, background noise monitoring should be carried out
where wind farm sound levels 35 dB LA90 or higher are predicted for noise sensitive locations.
However, these measurements are not mandatory and, as detailed in Section 7.1.2 of
NZS 6808:2010, a fixed base noise limit can be used at all wind speeds.
Notwithstanding the above, background noise monitoring has been undertaken at selected
residential properties where predicted wind farm noise levels are higher than 35 dB LA90. The
properties where background noise data was collected were selected to represent the nearest
noise sensitive locations at distributed locations around the site.
A survey of noise levels in accordance with the methodology detailed in NZS 6808:2010 was
carried out at fifteen (15) receiver locations in the vicinity of the wind farm. The background noise
survey comprised unattended noise monitoring between 21 March and 15 May 2017 for a period
of typically three (3) weeks at each monitoring location.
The results of the survey were then analysed in accordance with NZS 6808:2010 to determine
the relationship between background noise levels and site wind speeds measured simultaneously
on the wind farm site. The data was analysed separately for the all-time period (i.e. day and night
combined) and night period. Separation of the data in this way is not specifically required by
NZS 6808:2010. However, this approach is commonly required by Victorian wind farm planning
permits (although not referenced in the latest example conditions of the Victorian Wind Energy
Guideline), and was proposed as part of consultations with the Department of Environment,
Water, Land and Planning’s Technical Reference Group during the development of the EES.
The trend of measured background noise levels was consistent with expected noise environment
within a rural area. In particular, the trend of the data illustrates lower background noise levels at
low wind speeds, regularly below 30 dB, and progressively increasing background noise levels
with increasing wind speed.
However, due to residual uncertainties relating to the wind data (particularly as a result of the
meteorological mast’s tallest anemometer being at a significantly lower height than the tallest hub
height considered in the assessment), the background noise trends and derived noise limits
presented in Appendix I of the MDA Report have been provided for information purposes only,
and have therefore not been relied on to assess whether the Project is able to meet the relevant
applicable noise criteria (i.e. increased noise limits based on background noise levels have not
been applied to the assessment).
Further details are provided in Sections 4.1 and 6.2 of the MDA Report.
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7

Applicable criteria

7.1

Operational noise

7.1.1

Operational wind farm noise criteria
Operational wind turbine noise has been assessed in accordance with NZS 6808:2010 as
required by the Victorian Wind Energy Guidelines and the Scoping Requirements.
In accordance with NZS 6808:2010, the operational noise from turbines at noise sensitive
locations should not exceed a base criterion of 40dB LA90 or the background noise (LA90) by more
than 5dB, whichever is the greater.
As detailed in Section 7.1.1 of the MDA Report, a review of the land zoning surrounding the
proposed site indicated that alternative noise limits intended for high amenity zones, detailed in
Section 5.3 of NZS 6808:2010, are not applicable.
The definition given in NZS 6808:2010 of noise sensitive locations specifically excludes dwellings
within the wind farm site boundary. As such, a reference level of 45 dB LA90 has been applied as
a base criterion for stakeholder dwellings in order to provide context to the predicted noise levels
for these locations. This is consistent with the Victorian Wind Energy Guidelines which
recommends a level of 45 dB for stakeholder dwellings. Noise levels at these locations will
ultimately need to be managed in accordance with the commercial agreements established
between the Proponent and the land owners.
Further details are provided in Section 7.1 of the MDA Report.

7.1.2

Operational ancillary infrastructure noise criteria
Noise from the ancillary infrastructure associated with the Project has been assessed in
accordance with NIRV.
Based on the land zoning of the Project area and surrounding noise sensitive areas, the effective
noise level (Leff) from ancillary equipment, such as the substation, should comply with the
night-time NIRV recommended level of 34 dB Leff at all nearest affected residential properties.
Further details are provided in Section 8.1 of the MDA Report.

7.2

Construction noise and vibration

7.2.1

Construction noise criteria
Section 2 Construction and Demolition Site Noise of the Victorian Noise Control Guidelines
recommends noise limits and controls for construction noise.
The Victorian Noise Control Guidelines’ requirements for construction activity occurring during
normal working hours are primarily defined in terms of emission and managerial controls. For
construction activity that occurs during the evening or night, the requirements include limits which
apply at receiver locations.
Although the Victorian Noise Control Guidelines specifies that construction noise during the night
period is to be inaudible within a habitable room of any residential premises, it allows for flexibility
where it is not possible to avoid construction activities during the night.
Unavoidable works associated with construction of the Project may include:
•

Delivery of large size items such as wind turbine blades due to the risk of traffic hazard

•

Turbine erection and assembly which is dependent on appropriate wind conditions to
minimise safety risks.

In relation to unavoidable works, the guidelines require that affected premises should be notified
of the intended work, its duration and times of occurrence.
Further details are provided in Section 9.1.1 and 9.2 of the MDA Report.
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7.2.2

Construction traffic noise guidelines
There is no Victorian guidance document in relation to the assessment of construction traffic
noise levels on public roads.
However, to provide an indication of the potential noise impact from traffic associated with
construction of the wind farm, construction traffic noise levels have been estimated in accordance
with British Standard BS 5228-1:2009+A1:2014 Code of practice for noise and vibration control
on construction and open sites – Part 1: Noise (BS 5228-1:2009).
Further details are provided in Section 9.1.3 of the MDA Report.

7.2.3

Construction vibration guidelines
There is no standard or regulation that specifies criteria for the control of construction vibration
levels in Victoria.
In lieu of Victorian guidance for construction vibration, reference has been made to the NSW
Roads and Maritime Service’s (RMS) publication Construction Noise & Vibration Guideline dated
August 2016 which provides information about minimum working distances for assessing effects
relating to cosmetic damage and human comfort. Assessment of effects relating to human
comfort has also considered the information provided in the NSW DECC publication Assessing
Vibration: A Technical Guideline dated February 2006 (the NSW DECC Vibration Guideline).
Further details are provided in Section 9.1.2 of the MDA Report.

7.2.4

Quarry noise criteria
The proposed temporary quarry would operate during various periods of the construction stage of
the Project. While the proposed quarry is a temporary operation associated with construction, due
to the size of the Project, the quarry may be required to operate over a period of four years. As a
result of the projected duration of operation, the temporary quarry has been assessed against the
guidance provided by NIRV. It is however noted that the recommended levels defined by NIRV do
not differentiate between temporary and permanent operations.
Under NIRV, separate procedures apply when determining recommended levels for earth
resources sites such as mines and quarries.
Based on the land zoning of the Project area and the proposed operating hours, the effective
noise (Leff) from the proposed temporary quarry should comply with the day time NIRV
recommended level of 46 dB Leff at the nearest receivers.
Further details are provided in Section 10.1.1 of the MDA Report.

7.2.5

Airblast criteria
The applicable assessment criteria in Victoria for blasting operations related to the quarry, and
potential blasting required as part of the construction of foundations for the project, are provided
in the DEDJTR Environmental Guidelines.
Additional guidance is provided by Australian Standard 2187-2:2006 Explosives—Storage,
transport and use, Part 2: Use of explosives (AS 2187-2:2006); however, it should be noted that
the reference criteria presented in the standard are less stringent than those recommended by
the DEDJTR Environmental Guidelines.
Further details are provided in Section 9.1.4 of the MDA Report.
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8

Summary of findings

8.1

Operational noise

8.1.1

Assessment of operational turbine noise
The noise emissions of the proposed turbines have been represented using manufacturer sound
power level data for the Senvion 3.6M140 and Vestas V150-4.2MW candidate turbines.
In addition to octave band sound power data used to predict noise levels from the Project at the
assessed noise sensitive locations, information addressing the likelihood of tonality was also
provided by the two manufacturers. This information supported the view that tonality is not
expected to be a characteristic of the noise from the candidate turbines at surrounding noise
sensitive locations.
The occurrence of tonality in the noise emissions of contemporary multi-megawatt turbine
designs is generally limited. The information provided by the manufacturers (as detailed in
Section 7.2.3 of the MDA Report) is therefore considered typical for the type of turbine being
considered for the Golden Plains Wind Farm. Adjustments for tonality have therefore not been
applied to the predicted noise levels presented in this assessment.
Notwithstanding the above, based on our experience with other projects of this type, it is likely
that the procurement contract for the site would stipulate that the turbines must not produce
emissions which would attract a penalty for tonality when assessed in accordance with the
relevant noise criteria and any associated conditions of consent.
Operational noise levels from the Project have been predicted in accordance with the International
Standard ISO 9613-2:1996 Acoustics – Attenuation of sound during propagation outdoors –
General method of calculation (ISO 9613-2:1996) with adjustments applied on the basis of the
guidance contained in the UK Institute of Acoustics publication A good practice guide to the
application of ETSU-R-97 for the assessment and rating of wind turbine noise (the UK Institute of
Acoustics guidance). The ISO 9613-2:1996 prediction method is consistent with the guidance
provided by NZS 6808:2010 and has been shown to provide a reliable method of predicting the
typical upper levels of the noise expected to occur in practice.
Further discussion of the prediction method and the calculation parameters is provided in
Section 7.3 and Appendix J of the MDA Report.
Noise levels from the Golden Plains Wind Farm were predicted to comply with the
NZS 6808:2010 applicable base noise limit of 40 dB at all assessed non-stakeholder receivers,
including the school and child care facility, for all of the candidate wind turbine models and
configurations. The highest wind farm noise levels were predicted using the Vestas V150-4.2MW
turbine at 115 m hub height.
Predicted noise levels from the Golden Plains Wind Farm achieve the reference level of 45 dB at
most stakeholder locations for all of the candidate wind turbine models and configurations.
However, at four (4) stakeholder/host dwellings (all located within the site boundary), the wind
farm noise levels are predicted to be above the reference level by up to 1.6 dB.
A noise contour map presenting predicted noise levels using the Vestas V150-4.2MW turbine at
115 m hub height is provided in Annexure D
As detailed in the proposed planning permit Condition 12 presented in Section 10.1, the
NZS 6808:2010 limits do not apply if an agreement has been entered into with the relevant
landowner waiving the limits at a noise sensitive location. The noise levels that must be achieved
at each host dwelling will therefore ultimately be subject to specific noise agreements reached
with the land owners.
Further details are provided in Sections 7.3 to 7.10 and Appendix K of the MDA Report.
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8.1.2

Assessment of operational ancillary infrastructure noise
At this stage in the project, reference has been made to Australian Standard AS 60076-10:2009
Power transformers – Determination of sound levels (AS 60076-10:2009) to estimate the standard
maximum sound power level for each transformer.
Based on the standard maximum sound power levels, the noise levels from the proposed terminal
station and collector stations, predicted in accordance with ISO 9613-2:1996, range from 19 to 33
dB Leff at the nearest noise sensitive receivers.
The predicted noise levels are therefore below the day, evening and night recommended levels
for the site. The upper value of the predicted noise levels is however within one decibel of the
recommended level for the night period. Also, while a +2 dB adjustment has been applied for
tonality, a higher value of +5 dB can potentially apply in practice if the emissions of the
transformer are dominated by tonality, and the character of the transformer is prominent at the
nearest receiver location.
Therefore, while the collector stations and terminal station are predicted to comply with NIRV, the
considerations noted above indicate that environmental noise will be a relevant design
consideration for the selection and installation of the ancillary infrastructure.
The following noise control measures are available during the detailed design or operational
stage of the Project to reduce noise levels from the proposed ancillary infrastructure:
•

Specification and selection of lower noise emission transformers

•

Installation of proprietary transformer enclosure systems

•

Acoustic rated perimeter walls around the boundaries of the substation and, if appropriate,
acoustically absorptive panels on the inner faces of the walls to reduce reflected noise.

Further details are provided in Sections 8.3 and 8.4 of the MDA Report.

8.2

Construction noise and vibration

8.2.1

Assessment of construction noise
The Victorian Noise Control Guidelines do not specify noise limits for daytime construction
activities, As the majority of construction work would occur during normal working hours,
predicted noise levels have been presented for informative purposes only.
Noise emissions for the proposed construction equipment have been determined based on
guidance and data sources including Australian Standard AS 2436:2010 Guide to noise and
vibration control on construction, demolition and maintenance sites (AS 2436:2010), and noise
level data from previous projects of a similar nature. Construction noise levels for the proposed
wind farm have been calculated in general accordance with the prediction methodology detailed
in AS 2436:2010.
Given that the precise equipment selections and methods of working would be determined during
the development of a construction plan, and that the noise associated with construction plant and
activity varies significantly, the predicted noise levels are provided as an indicative range of levels
which may occur in practice.
Construction noise levels were predicted up to 70-75 dB LAeq at stakeholder receivers and up to
55-55 dB LAeq at non-stakeholder receivers.
The magnitude of the predicted noise levels is sufficient to warrant the works being restricted to
normal working hours. Further, the predicted levels, combined with the scale of the project, are
sufficient to warrant the implementation of the Victorian Noise Control Guidelines’ requirements
with respect to both emissions and managerial controls, and the inclusion of measures to address
construction noise in the construction management plan for the Project.
In terms of potential out of hours work, this would need to be limited to low noise works (such as
maintenance activities) or unavoidable works which must occur during the evening and night
periods for safety and reducing traffic disruption. This approach is consistent with the Victorian
Noise Control Guidelines.
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Provided that the potentially affected residents are notified in advance, unavoidable works such
as turbine erection and delivery of large size items, may be undertaken during the evening and
night periods, together with low noise works.
Further details are provided in Sections 9.3 and 9.4 of the MDA Report.
8.2.2

Assessment of quarry noise
The design of the quarry pit, the equipment to be used and the work schedule would be
developed in greater detail during subsequent stages of the Project.
Preliminary and simplified information for the quarry was therefore used to estimate potential
noise levels at surrounding receiver locations, Given the preliminary nature of the modelling
inputs, the noise predictions are indicative only, and will need to be refined when further
information becomes available.
The results presented in the MDA Report indicate that the estimated noise levels are generally
lower than the day time recommended level of 46 dB Leff defined by NIRV. The only exception is a
stakeholder receiver where the estimated level is marginally higher than the recommended level.
While the only predicted excess occurs at a stakeholder receiver, the results supports that, in my
opinion, noise control measures for the quarry will need to be carefully developed during the
detailed design stage of the Project. The priority for this work would be to identify and implement
all reasonable and practicable noise control measures for the purpose of achieving the
recommended levels.
It has been recommended that a quarry noise management plan is prepared as part of the Quarry
Work Plan in advance of commencing construction, and that this plan includes full details of all
reasonable and practicable mitigation measures to be implemented for the purpose of achieving
the recommended levels.
Further details are provided in Sections 10.3 to 10.5 of the MDA Report.

8.2.3

Assessment of construction traffic noise
Based on the peak hour traffic volume estimates detailed in Jacobs’ Specialist Report – Traffic
and Transport dated 20 October 2017, hourly construction traffic noise levels of up to 60 dB LAeq
have been predicted at dwellings located in proximity of the road (at a setback distance of 20 m,
corresponding to the typical minimum separating distance between the road and adjoining
dwelling structures). Considering that dwellings in the vicinity of the proposed wind farm are
typically located further than 20 m from roads, construction traffic noise levels are expected to be
lower than 60 dB LAeq at most properties affected by construction.
The estimated hourly construction traffic noise levels are comparable to the magnitude of the
predicted construction noise levels detailed in Section 8.2.1.

8.2.4

Assessment of construction vibration
The assessment presented in the MDA Report indicates that the majority of the construction work
will be sufficiently far from sensitive receivers to result in vibration levels below the threshold for
human comfort. The predicted vibration levels are also well below the levels associated with
minor cosmetic damage of structures. However, during the brief periods when activity occurs
nearest to neighbouring sensitive locations, mainly in relation to access track construction near
one of the stakeholder receiver locations, there is the potential for vibration to be above the
human comfort thresholds. While the effect will be limited, and comparable to that of temporary
road maintenance works, the effect will need to be addressed as part of the preparation of a
construction noise and vibration management plan.
Furthermore, it is unlikely that vibration levels from construction activities of the wind farm will
exceed the acceptable vibration dose values for intermittent vibration.
Further details are provided in Section 9.6 of the MDA Report.
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8.2.5

Assessment of airblast
The excavation methods that will be needed in order to prepare the foundations of the turbines
and other on-site infrastructure are yet to be determined. However, blasting could potentially be
required in some instances.
The accurate estimation of airblast and ground vibration is complex and subject to considerable
uncertainty. The blasting process is highly non-linear and variations in ground conditions and rock
structures; this introduces significant uncertainty into the prediction of airblast and ground
vibration.
As the need for blasting is yet to be determined, it is not possible provide an estimate of potential
airblast and ground vibration levels. However, in the event that blasting is ultimately required, the
activities would need to be addressed in a blasting plan which sets out the management and
monitoring measures to be implemented, including identification of the locations where blasting
could be conducted, if required, in accordance with the DEDJTR Environmental Guidelines.

8.2.6

Environmental performance requirements
Section 11 of the MDA Report details recommended Environmental Performance Requirements
for the following:
•

Offsite construction traffic

•

On-site construction traffic and works

•

Construction of turbines and other foundations involving blasting (if required)

•

Operation of temporary on-site quarry for construction rock

•

Power transmission

•

Wind turbine operation

•

Wind turbine decommissioning.
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9

Conclusion
The MDA Report documents the outcomes of an assessment of the noise and vibration risks from
activities associated with construction, operation and decommissioning of the Golden Plains Wind
Farm.
The findings of the MDA Report summarised herein present an appraisal of the potential noise
and vibration impacts (direct and indirect, short and long term) of the Golden Plains Wind Farm
within the study area. The assessment addresses the specified EES scoping requirements and
evaluates potential noise and vibration impacts based on the relevant assessment criteria.
The EES Scoping Requirements’ evaluation objective for the Golden Plains Wind Farm with
respect to noise and vibration is to manage potential adverse effects for noise sensitive locations,
having regard to both construction and operation of the wind farm.
The findings of the noise assessment demonstrate that the Golden Plains Wind Farm is
consistent with the EES evaluation objective on the basis that the project is able to comply with
the criteria and recommendations of the applicable Victorian policies and guidelines.
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Proposed noise related conditions

10.1 Draft permit conditions
It is my understanding that the following draft noise related conditions are proposed for the
Project.
NOISE
In conditions 11-17:
• ‘ancillary infrastructure’ means the terminal station and collector stations.
• ‘the Standard’ means New Zealand Standard 6808:2010, Acoustics – Wind Farm
Noise.
• ‘noise sensitive locations’ are locations defined as such in the Standard which
existed as at 17 August, 2017.
• ‘NIRV’ means EPA Publication 1411: Noise from Industry in Regional Victoria.
• ‘noise sensitive areas’ are locations defined as such in the Glossary in NIRV.
• ‘the first turbine operating’ means the time from which a turbine first commences
generating electricity.
• ‘the last turbine is operating’ means the time from which the last turbine first
commences generating electricity.
Wind Farm Performance Requirement
11. Subject to condition 12, at any wind speed, noise from the operation of the wind
turbines, when measured at noise sensitive locations, must comply with the limits
specified in clause 5.2 of the Standard.
12. The limits specified in condition 11 do not apply if an agreement has been entered
into with the owner of the noise sensitive location that waives compliance with
condition 11. Evidence of the agreement must be provided to the satisfaction of
the responsible authority upon request, and be in a form that applies to the land
upon which the noise sensitive location is located for the life of the wind energy
facility.
Ancillary Infrastructure Performance Requirements
13. Subject to condition 14, noise from ancillary infrastructure associated with the
wind energy facility must comply with the relevant recommended noise levels for
noise sensitive areas in accordance with NIRV.
14. The limits specified in condition 13 do not apply if an agreement has been entered
into with the owner of a noise sensitive area which waives compliance with
condition 13. Evidence of the agreement must be provided to the satisfaction of
the responsible authority upon request, and be in a form that applies to the land
upon which the noise sensitive area is located for the life of the wind energy
facility.
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Compliance assessment
Pre-construction assessment
15. Before development starts, a Pre-construction Noise Assessment based on the
final turbine layout and turbine model to be installed and the detailed design of
the ancillary infrastructure must be undertaken and the results submitted to the
responsible authority.
The Pre-construction Noise Assessment must be prepared in accordance with
the Standard and NIRV, and must demonstrate to the satisfaction of the
responsible authority that the facility will comply with the performance
requirements specified in conditions 11 and 13.
Operating acoustic compliance assessment
16. A Post-construction Acoustic Compliance Report, prepared in accordance with
the Standard and NIRV, which demonstrates whether the facility complies with
the performance requirements specified in conditions 11 and 13, must be
submitted to the responsible authority within:
a. 6 months of the first turbine operating (in respect of demonstrating compliance
with condition 11); and
b. 6 months of the ancillary infrastructure commencing operations (in respect of
demonstrating compliance with condition 13).
Further Post-construction Acoustic Compliance Reports prepared in accordance
with this condition must be submitted to the responsible authority annually from
the date of the first report being submitted until the last turbine is operating.
Noise Management Plan
17. Before development starts, a Noise Management Plan must be submitted to,
approved and endorsed by the responsible authority. When endorsed the Noise
Management Plan will form part of this permit.
The Noise Management Plan must specify details of:
a. Post-construction Acoustic Compliance Reports: detailing how these will be
prepared in accordance with the Standard and NIRV, to demonstrate whether
or not the facility complies with the performance requirements in conditions 11
and 13.
b. Noise Investigation Reports: detailing procedures for when complaints are
received in accordance with the endorsed Complaints Investigation and
Response Plan (condition 80) or when potential non-compliance with the
performance requirements in conditions 11 and 13 is otherwise detected.
c. Noise Remediation Plans: detailing procedures for when non-compliance with
the performance requirements in conditions 11 and 13 is found to have
occurred.
d. The requirements for each of the documents referred to in conditions 17(a)
and 17(b), including what matters they must address, and when they must be
submitted.
18. The endorsed Noise Management Plan must be implemented to the satisfaction
of the responsible authority. The endorsed Noise Management Plan must not be
altered or modified without the written consent of the responsible authority.
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Peer review of noise reports and plans
19. The Pre-Construction Noise Assessment required under condition 15, the Noise
Management Plan required under condition 17, and each report and remediation
plan required under condition 17, must be prepared by a suitably qualified and
experienced acoustician.
20. The Pre-Construction Noise Assessment required under condition 15, Noise
Management Plan required under condition 17, acoustic compliance reports
required under condition 17 and the noise remediation plan required under
condition 17, must be accompanied by a peer review from an environmental
auditor appointed under Part IXD of the Environment Protection Act 1970
verifying that the report or plan is suitable, and meets the requirements of this
permit.
21. If requested by the responsible authority, the noise investigation reports required
under condition 17 must be accompanied by a report from an environmental
auditor appointed under Part IXD of the Environment Protection Act 1970
verifying that the report or plan is suitable, and meets the requirements of this
permit.
22. If an auditor appointed under Part IXD of the Environment Protection Act 1970
cannot be retained for any of the requirements under conditions 19 and 20,
written consent of the responsible authority may be sought to provide a peer
review from a suitably qualified and experienced independent acoustic engineer
instead.
23. The environmental auditor or peer reviewer must be a different author to the
author of the report being reviewed.
[…]
Construction Noise and Vibration Management Plan
40. The Construction Environmental Management Plan must include a Construction
Noise and Vibration Management Plan. The Noise and Vibration Management
Plan must:
a. Address the effects of construction noise and vibration related to on-site
activities and off-site traffic movements
b. Provide a clear overview of the proposed construction program and
demonstrate how the proposed mitigation measures are compliant with the
requirements defined by the Victorian Noise Control Guidelines (EPA
Publication 1254) and include a schedule of noise emission data for the major
plant items selected for construction of the Project, and a comparison of the
data with the noise emission ranges set out in AS 2436:2010: Guide to noise
and vibration control on construction, demolition and maintenance sites
c. Clearly define all unavoidable works and low-noise managed-impact works
which may occur outside of normal working hours, such as out of hours’
deliveries or turbine installation activities that are subject to weather
constraints
d. Describe the proposed scheduling of any out of normal working hours works,
and provide evidence that low-noise managed-impact works meet the criteria
defined in EPA Publication 1254.
[…]
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Complaints register
83. Before development starts, a Complaints Register must be established which
records:
a. the complainant’s name and address (if provided), including (for noise
complaints) any applicable property reference number contained in the report
titled [insert details of noise assessment submitted with application]
b. a receipt number for each complaint, which must be communicated to the
complainant
c. the time and date of the incident, and the prevailing weather and operational
conditions at the time of the incident
d. a description of the complainant’s concerns, including (for a noise complaint)
the potential occurrence of special audible characteristics
e. the process for investigating the complaint, and the outcome of the
investigation, including:
i. the actions taken to resolve the complaint; and
ii. for noise complaints, the findings and recommendations of an investigation
report undertaken in accordance with the endorsed Noise Management
Plan.
[…]
Decommissioning Noise and Vibration Management Plan
87. Before decommissioning of the wind farm starts, a Decommissioning Noise and
Vibration Management Plan is to be submitted to, approved and endorsed by the
responsible authority.
88. The Decommissioning Noise and Vibration Management Plan is to:
a. address the effects of decommissioning noise and vibration related to on-site
activities and off-site traffic movements
b. provide a clear overview of the proposed decommissioning program and
demonstrate how the proposed mitigation measures are compliant with the
requirements defined by the Victorian Noise Control Guidelines (EPA
Publication 1254)
c. include a schedule of noise emission data for the major plant items selected
for decommissioning of the Project, and a comparison of the data with the
noise emission ranges set out in AS 2436:2010: Guide to noise and vibration
control on construction, demolition and maintenance sites
d. clearly define all unavoidable works and low-noise managed-impact works
which may occur outside of normal working hours, such as out of hours
removals or decommissioning activities that are subject to weather
constraints.
e. describe the proposed scheduling of any out of hours works and provide
evidence to show that low noise managed-impact works meet the criteria
defined in EPA Publication 1254.
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10.2 Discussion
It is my opinion that the proposed noise related permit conditions detailed in Section 9.1 are
satisfactory to control the noise and vibration impact from the Project.
In addition to the permit conditions detailed above, and as detailed in Section 11.6 of the MDA
Report, sound power level testing shall be undertaken to verify that the emissions of the installed
turbine are consistent with the findings presented in the pre-development noise assessment.
An example condition addressing this, which would be inserted before Condition 15, is presented
below.
A Near-field Compliance Testing Report shall be prepared to assess the results of
the sound power level testing a representative sample of turbines by:
a. Verifying that the sound power levels and tonal audibility levels, accounting for
test uncertainty, are equivalent to or less than the values adopted as the basis of
the pre-construction noise report; or
b. Verifying that predicted noise levels determined on the basis of the sound power
level test results are below the planning permit noise limits which apply at noise
sensitive locations, using the same prediction methodology used for the preconstruction noise assessment required under condition 15.
If the results of the sound power level test indicate results (for the sound power level
or tonal audibility levels) that are significantly different from the data referenced in the
pre-construction noise assessment, the Near Field Compliance Testing Report must
address these differences and outline whether additional sound power level testing
is warranted to verify and assess the noise emissions of other wind turbines at the
site.
In addition to the requirement for near field testing to be undertaken, the Noise Management Plan
should also specify that the testing be performed in accordance with IEC 61400-11:2012 Wind
turbines - Acoustic noise measurement techniques (IEC 61400-11:2012).
An example condition addressing this, which would be inserted before within Condition 19, is
presented below.
[The Noise Management Plan must specify details of:]
a.

Near-field Test Report, prepared in accordance with IEC 61400-11:2012, which
presents the measured turbine sound power level and tonal audibility, including
details of the representative sample of turbines to be tested

Reference to the Near-field Test Report should also be included within Condition 19. However,
as it should not be a compliance trigger, it is not proposed that the Near-field Test Report be
peer-reviewed by an EPA auditor and, as such, would not need to be included within
Condition 20.
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Response to peer review comments
A peer-review of the MDA Report was undertaken by Resonate Consultants and documented in a
report titled Peer Review of Environmental Noise and Vibration Assessment and dated
22 February 2018 (the Peer-review Report). The Peer-review Report was exhibited as
Appendix N2 of the Golden Plains Wind Farm Planning Permit Application Report dated 23 April
2018.
The Peer-review Report concluded as follows:
We consider that the Noise and Vibration Assessment Report [the MDA Report] prepared
for the Project identifies appropriate noise and vibration assessment criteria and
demonstrates that the Project is expected to be able to operate in compliance with these
criteria, subject to the incorporation of appropriate noise and vibration management
measures during construction and operation.
To address potential risks associated with noise and vibration, the Noise and Vibration
Assessment Report recommends EPRs that should apply to the Project. We consider
these EPRs appropriate.
The Peer-review Report also made a series of recommendations which are listed in Table 4
together with my responses.
Table 4: Peer-Review Report recommendations
Peer-review recommendation

MDA response

Operational wind turbine noise
A suitable post-construction monitoring program
will need to be implemented that includes testing
for special audible characteristics. It is envisaged
this would be defined by the operational noise
management plan required to be submitted by the
recommended EPR for Risk N006

Agreed.
Special audible characteristics must be assessed
in accordance with Section 5.4 of NZS 6808:2010.
As such, this recommendation is addressed in
Condition 17.a of the proposed draft permit
conditions which requires the Noise Management
Plan to detail how Post-construction Acoustic
Compliance Reports will be prepared in
accordance with NZS 6808:2010.

Ancillary noise
The noise from ancillary infrastructure will need to
be assessed and addressed during detailed
design, and should be considered as part of any
post-construction noise testing. The EPR
proposed to address Risk N005 is considered
sufficient to fulfil this recommendation.
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Peer-review recommendation

MDA response

Construction noise and vibration
Construction noise criteria for the school and child
care centre should be considered in line with the
approach to construction noise applied to other
major recent projects in Victoria. These could be
included in the CNVMP required by the
recommended EPR to address Risk N002.

Agreed.
Although EPA Publication 1254 does not
specifically mention schools and child care
centres, it refers to residential area and other
noise-sensitive location. Schools and child care
centres should be considered as noise-sensitive
locations with respect to the EPA Publication
1254.
As such, this recommendation is addressed in
Condition 40 of the proposed draft permit
conditions which requires the development of
mitigation measures compliant with the
requirements of EPA Publication 1254.

Consideration could be given to applying the
‘intermittent’ vibration criteria from the NSW
Vibration Guideline to construction traffic. These
could be included in the CNVMP required by the
recommended EPR to address Risk N002.

These guidelines are a relevant reference to
consider in the preparation of the CNVMP.
However, we are not aware of other wind farm
projects in Victoria where these criteria have been
deemed necessary to apply in practice for
construction traffic, based on the low vibration
risks associated with construction of a wind farm
project.

Quarry noise, airblast and vibration
As per the recommended EPR to address Risk
N004, a detailed Quarry Work Plan should be
required to be submitted once further information
on the quarry design and operation is available.
This should include identification of all reasonable
and feasible noise mitigation measures, prior to
considering extended agreements with involved
landowners where the NIRV criteria are not able to
be reasonably achieved at involved landowner
residences.

This recommendation is reasonable.

As per the recommended EPR to address Risk
N004, a Blast Management Plan should be
included as part of the Quarry Work Plan detailing
indicative predictions of airblast and ground
vibration based on blast design parameters and a
monitoring regime to be implemented during
blasting at the site.

This recommendation is reasonable.
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Response to key submissions
I have reviewed key submissions that raise issues relating to noise that are specific to the Project. Health related issues raised in the submissions have
not been addressed in this document as it is outside of my area of expertise.
The submissions considered are listed in Table 5. The issues raised, and my responses, are provided in Table 6.
Table 5: Noise related submissions
Submission
Nb.

Receiver
Ref.

Highest
predicted
noise level, dB
LA90

Distance to the nearest turbine

7

R20 – a

34.0

2.4 km WSW from the Project

14

n/a

n/a

n/a

15

W28 – a
V30 - a

38.3
37.7

1.5 km NNW from the Project
1.3 km East from the Project

18

W17 - a

38.9

1.1 km SSW from the Project

19 & 26

AD27 – a
AD27 – b
AD27 – c
AD27 - d

Up to 30.7

At least 2.5 km NE from the Project

21

n/a

22

n/a

Comments

Victorian EPA submission

7.5 km South from the operational Mount
Mercer Wind Farm

The submission states that a building used for holiday accommodation
located to the north of their property has not been assessed in the MDA
Report. This noise sensitive location is located 3.1 km from the nearest
turbine and, as such, as not been included in our assessment. Predicted
noise levels at this receiver would be lower than the level of 29.9 dB LA90
predicted at AD27 – a (located 250 m closer to the Project).

n/a

n/a

DEDJTR submission

< 30

9.1 km WNW from the Project
6 km further WNW from F35 – a (see below)
6 km North from the approved Berrybank
Wind Farm
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Submission
Nb.

Receiver
Ref.

Highest
predicted
noise level, dB
LA90

Distance to the nearest turbine

25

F35 – a

32.5

At least 2 km NW from the Project

Comments

6.6 km NE from the approved Berrybank
Wind Farm
PP12

n/a

n/a

61 km North from the Project
2 km SSE from the operational Waubra Wind
Farm

This submission does not identify any noise issues that are specific to the
Project.

Table 6: Response to key submissions
Issue raised

Relevant submission

Comment

Audibility of wind farm noise
and increase in noise levels

All

The Foreword to NZS 6808:2010 states the following:
Wind farm sound may be audible at times at noise sensitive locations, and this Standard does not set limits
that provide absolute protection for residents from audible wind farm sound. Guidance is provided on noise
limits that are considered reasonable for protecting sleep and amenity from wind farm sound received at
noise sensitive locations.
As stated above, noise from the turbines may be audible at times outside noise sensitive locations in the
vicinity of the subject wind farms.
In terms of potential increases in noise levels, the noise limits provided by NZS 6808:2010 require the noise
associated with a wind farm to be restricted to a permissible margin above background noise, except in
instances when both the background and source noise levels are low. In this respect, the criteria indicate that
it is not necessary to continue to adhere to a margin above background when the background noise levels are
below the range of 30-35 dB.

Noise levels at the Childcare
facility and School

15

As detailed in Section 5.4, NZS 6808:2010 requires that the noise assessment be undertaken at all noise
sensitive locations in the vicinity of the proposed wind farm which it defines as follows:
The location of a noise sensitive activity, associated with a habitable space or education space in a
building not on the wind farm site.
Noise sensitive locations therefore include the childcare facility (R31-af) and school (R31-ae) located in
Rokewood. Predicted noise levels from the Project at these noise sensitive receivers comply with the
applicable NZS 6808:2010 base noise limit of 40 dB LA90 by at least 2 dB.
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Issue raised

Relevant submission

Comment

Lack of background noise
monitoring to the north of the
Project

15, 19

Five properties were identified for background noise monitoring along the northern side of the Project.
It is our understanding that access was not granted at two (2) of the five (5) properties and the proponent could
not get in contact with the remaining three (3) land owners.
As detailed in Section 6 of my evidence, background noise trends and associated derived noise limits
presented in the MDA Report have only been provided for information purposes due to residual uncertainties
relating to the wind data. As such, background noise monitoring results have not been relied on to assess
whether the Project is able to meet the relevant applicable noise criteria (i.e. increased noise limits based on
background noise levels have not been applied to the assessment).
The lack of background noise monitoring results along the northern side of the Project therefore does not affect
the compliance outcome of the Project. It is however envisaged that, if the Project is approved, further
background noise monitoring would be conducted in advance of commencement of construction, and this
would include consideration of additional locations where post-construction noise compliance monitoring may
be required.

Infrasound

18

Section 5.5.1 of NZS 6808:2010 states that although wind turbines may produce some sound at (ultrasound
and infrasound) frequencies considered to be outside the normal range of human hearing these components
will be well below the threshold of human perception.
Additional information is provided in Section 7.8 of the MDA Report.

Cumulative impact

19, 22, 25, 26

Cumulative noise levels from the two nearest wind farms to the Project, the approved Berrybank Wind Farm
and the operational Mount Mercer Wind Farm, have been assessed in Annexure E.
It was found that predicted noise levels from these two nearby wind farms did not affect compliance with the
relevant NZS 6808:2010 base noise limit at any of assessed noise sensitive receiver locations.

Impact of quarry blast to
nearby turbine foundations
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As requested by DEDJTR, the Quarry Work Plan should include provision for the assessment and monitoring
of blasting vibration impact to the foundations of turbines located within 2 km of the quarry.
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Declaration
I have made all the inquiries that I believe are desirable and appropriate and no matters of
significance which I regard as relevant have to my knowledge been withheld from the Planning
Panel.

Signed .….……………………………….

Dated 19 July 2018
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Annexure A Qualifications
Qualifications
M.Eng – Masters’ Degree in Engineering (French Equivalent), France 2001

Professional associations
MAAS – Member of the Australian Acoustical Society
Member of the Association of Australian Acoustical Consultants (AAAC) Wind Farm Subcommittee

Employment history and achievements
2017- Present

Co-CEO
Marshall Day Acoustics Pty Ltd, Melbourne, Australia.
Consultants in acoustics and noise control.

2002- Present

Associate
Marshall Day Acoustics Pty Ltd, Melbourne, Australia.
Consultants in acoustics and noise control.
Responsibilities include consulting work in industrial noise control,
environmental noise impact (including wind farms) and architectural sound
insulation.
Noise impact assessments of Victorian wind farm developments at Alberton,
Bald Hills, Berrimal, Berrybank, Challicum Hills, Chepstowe, Coonooer Bridge,
Crowlands, Dundonnell, Ferguson, Golden Plains, Hawkesdale, Hepburn, Jung,
Kiata, Lal Lal, Maroona, Moorabool, Mortlake, Mt Gellibrand, Mount Mercer,
Newfield, Diapur, Oakland Hill, Penshurst, Portland, Golden Plains, Rifle Butts,
Sidonia Hills, Spring Hill, Stockyard Hill, Ryan Corner, Timboon West, Waubra,
Winchelsea, Wonthaggi, Yaloak South and Yawong.
Post-construction noise assessment of Victorian wind farm developments Bald
Hills, Challicum Hills, Coonooer Bridge, Hepburn, Kiata, Maroona, Mount
Mercer, Portland, Waubra, Winchelsea, Wonthaggi.

2001

Vacation Employment
Marshall Day Acoustics Pty Ltd, Melbourne, Australia
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Annexure B Erratum
In Section 7.2.3 Tonality of the MDA Report a noise emission test report for the Vestas V136-3.6MW
turbine model was referenced as follows:
DANAK Report No. P6.042.17 Wind Turbine noise measurement, IEC 61400 ed. 3.0 –
Vestas V150-4.2MW, P01 dated 30 September 2017
This reference should read (corrections emphasised):
DANAK Report No. P6.042.17 Wind Turbine noise measurement, IEC 61400 ed. 3.0 –
Vestas V136-3.6MW, P01 dated 20 September 2017
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Annexure C Reports reviewed to prepare this statement
I have reviewed the following documents to the extent necessary to inform the noise and vibration
assessment detailed in the MDA Report and this statement of evidence:
•

EES Scoping Requirements issued by the Minister for Planning, dated December 2017

•

MDA Report Rp 003 R01 20170122 Golden Plains Wind Farm - Environmental Noise & Vibration Assessment,
dated 23 February 2018 (the MDA Report)

•

Victorian Government's Policy and planning guidelines for development of wind energy facilities in Victoria dated
November 2017

•

New Zealand Standard 6808:2010 Acoustics – Wind farm noise (NZS 6808:2010)

•

ISO 9613-2:1996 Acoustics – Attenuation of sound during propagation outdoors Part 2: General method of calculation
(ISO 9613-2:1996)

•

UK Institute of Acoustics publication A good practice guide to the application of ETSU-R-97 for the assessment
and rating of wind turbine noise (the UK Institute of Acoustics guidance)

•

EPA Publication 1411Noise from Industry in Regional Victoria dated October 2011 (NIRV)

•

EPA Publication 1254 Noise Control Guidelines dated October 2008 (the Victorian Noise Control Guidelines)

•

Senvion document No. SD-3.20-WT.PC.00-B-A-EN Power Curve & Sound Power Level
[3.6M140EBC/50Hz/open], dated 21 September 2016

•

Senvion document No. GI-3.5-WT.PO.04-A-B-EN Octave & Third Octave Band Data [3.0M122/50Hz] General
Information, dated 9 December 2015

•

Vestas document No. 0067-4767_03 V150-4.2 MW - Third octave noise emission dated 13 November 2017

•

DANAK Report No. P6.042.17 Wind Turbine noise measurement, IEC 61400 ed. 3.0 - Vestas V136-3.6MW,
P01 dated 20 September 2017

•

Cherry Tree Wind Farm Pty Ltd v Mitchell SC & Ors [2013] VCAT 521

•

Golden Plains Planning Scheme

•

Australian Standard AS 60076-10:2009 Power transformers – Determination of sound levels (AS 6007610:2009)

•

NSW Roads and Maritime Service’s publication Construction Noise and Vibration Guideline dated August 2016
(the NSW RMS Construction Noise & Vibration Guideline)

•

BS 7385-2:1993 Evaluation and measurement for vibration in buildings - Guide to damage levels from
groundborne vibration

•

NSW DECC publication Assessing Vibration: A Technical Guideline dated February 2006 (the NSW DECC
Vibration Guideline)

•

BS 5228-1:2009+A1:2014 Code of practice for noise and vibration control on construction and open sites –
Part 1: Noise (BS 5228-1:2009+A1:2014)

•

BS 5228-2:2009+A1:2014 Code of practice for noise and vibration control on construction and open sites –
Part 2: Vibration (BS 5228-2:2009+A1:2014)

•

DEDJTR Environmental guidelines – Ground Vibration and Airblast Limits for Blasting in Mines and Quarries
dated 15 July 2015 (the DEDJTR Environmental Guidelines)

•

AS 2187-2:2006 Explosives — Storage and use - Use of explosives (AS 2187-2:2006)

•

AS 2436:2010 Guide to noise and vibration control on construction, demolition and maintenance sites
(AS 2436:2010)

•

Jacobs’ Specialist Report – Traffic and Transport dated 20 October 2017

•

NSW Roads and Traffic Authority’s Environmental Noise Control Manual (ENCM) dated 2001

•

EPA Publication 628 Environmental Guidelines for the Concrete Batching Industry

•

Dangerous Goods (Explosives) Regulations 2011

•

MDA Report Rp 001 R01 2014363ML Berrybank Wind Farm - NZS 6808:2010 Noise Assessment dated 13
March 2016

•

MDA Report Rp 001 2015352ML Maroona Wind Farm - Noise Assessment dated 16 September 2015
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Annexure D Noise contour map (Vestas V150-4.2MW turbine at 115 m hub height)
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Annexure E Cumulative assessment
Based on publicly available information1, eight (8) wind farms have been identified in the broader region
around the Project, as detailed in Table 7.
Table 7: Wind farms in the vicinity of the Golden Plains Wind Farm
Wind Farm Name

Status

Distance to the nearest Project’s turbine

Berrybank

Approved

5 km to the west

Chepstowe

Operational

30 km to the north

Lal Lal

Under construction

24 km to the north east

Moorabool North

Approved

41 km to the north east

Moorabool South

Approved

32 km to the north east

Mount Mercer

Operational

10 km to the east

Stockyard Hill

Under construction

27 km to the north west

Yaloak South

Operational

42 km to the north east

A site plan showing the relative positions of the wind farms listed above in relation to the Golden Plains
Wind Farm is presented in Figure 1.
Figure 1: Wind farms in the vicinity of the Golden Plains Wind Farm

Cumulative noise levels from the Project and the two nearest wind farms (Berrybank and Mount Mercer)
have been assessed in accordance with NZS 6808:2010 in the following sections.

1

https://www.energy.vic.gov.au/renewable-energy/wind-energy/wind-projects
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Berrybank Wind Farm
The recent noise assessment2 lodged as part of the amendment planning application for the Berrybank
Wind Farm detailed the turbine layout and turbine sound power level data.
The Berrybank Wind Farm is approved to comprise up to seventy-nine (79) turbines with a rotor diameter
of up to 130 m and a maximum tip height of 180 m.
The Berrybank noise assessment considered three (3) candidates wind turbines. The candidate turbine
resulting in the highest predicted noise levels (GE 3.2-130 with a hub height of 100 m) has been selected
for this cumulative noise assessment.
Mount Mercer Wind Farm
The sixty-four (64) turbine layout for the Mount Mercer Wind Farm was digitised from aerial imagery and
sound power levels for the installed turbine (Senvion MM92 with a hub height of 80 m) were sourced from
a publicly available noise assessment3 for another wind farm.
Noise criteria
NZS 6808:2010 requires that a unique noise limit apply at each noise sensitive location for the cumulative
impact from all affecting wind farms, as stated in Section 5.6.1:
The noise limits [defined in Section 7.1.1 above] should apply to the cumulative sound level of all
wind farms affecting any noise sensitive location.
Predicted cumulative noise levels
Cumulative noise levels have been predicted in accordance with NZS 6808:2010, as detailed in
Section 7.3 of the MDA Report, and have been compared in Table 8 with the applicable base noise limits
at all noise sensitive locations around the Project where the highest predicted noise contribution from
either the Berrybank or Mount Mercer Wind Farm is higher than 20 dB LA90.
Table 8: Predicted cumulative noise levels
Receiver

Highest predicted noise level, LA90 dB
Mount Mercer
only

Berrybank
only

Golden
Plains only*

Cumulative

Increase**

Compliance with
applicable noise
limit?

D35 - a

6.5

26.1

29.4

31.1

1.7

✓

F32 - a

6.9

28.6

31.3

33.2

1.9

✓

F35 - a

5.2

24.1

32.4

33.0

0.6

✓

G30 - a

7.8

26.9

34.9

35.5

0.6

✓

H28 - a

9.7

26.6

33.6

34.4

0.8

✓

H30 - a

7.9

26.7

35.0

35.6

0.6

✓

H32 - a

8.0

25.9

37.4

37.7

0.3

✓

H38 - a

8.0

20.9

33.5

33.7

0.2

✓

H38 - b

8.0

20.2

31.3

31.6

0.3

✓

I26 - a

9.7

26.2

30.8

32.1

1.3

✓

K27 - a

11.0

23.1

37.5

37.7

0.2

✓

L25 - a

10.7

22.2

33.4

33.7

0.3

✓

2

MDA Report Rp 001 R01 2014363ML Berrybank Wind Farm - NZS 6808:2010 Noise Assessment
dated 13 March 2016
http://www.unionfenosa.com.au//wp-content/uploads/2017/07/BBWF_Vol4_06_Noise_Assessment_Ref_001R012014363ML-Rev01_2060313_with_Cover_Letter.pdf

3

MDA Report Rp 001 2015352ML Maroona Wind Farm - Noise Assessment dated 16 September 2015
http://maroonawindfarm.com.au/documents/Volume%202%20App%20B%20Noise%20Assessment.pdf
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Receiver

Mount Mercer
only

Berrybank
only

Golden
Plains only*

Cumulative

Increase**

Compliance with
applicable noise
limit?

L26 - a

11.2

21.9

37.3

37.4

0.1

✓

AD27 - a

20.9

9.8

30.7

31.2

0.5

✓

AD27 - b

21.1

9.6

29.9

30.5

0.6

✓

AD27 - c

20.7

9.7

30.7

31.1

0.4

✓

AD27 - d

20.8

9.7

30.5

31.0

0.5

✓

*
**

Highest predicted noise level, LA90 dB

Predicted noise levels using the Vestas V150-4.2MW with a hub height of 115 m
Increase relative to the Golden Plains only predicted noise levels

The cumulative noise level increase due to the contribution of noise levels from the Berrybank and Mount
Mercer wind farms is summarised in Table 9.
Table 9: Summary of contribution at receivers around the Project
Golden Plains Wind Farm
predicted noise levels, LA90 dB

Increase due to cumulative contribution of
Berrybank and Mount Mercer wind farms, dB

Highest cumulative
noise level, LA90 dB

<30

0.1-1.7

31.1

30-32

0.1-1.9

33.2

32-34

0.1-0.8

34.4

34-36

0.1-0.6

36.0

36-38

0-0.3

38.0

38-40

0-0.1

39.3

It can be seen from Table 8 and Table 9 that the contribution from the two (2) nearest wind farms to the
Project increases the Golden Plains Wind Farm predicted noise levels by up to 1.9 dB at the noise
sensitive receivers. However, this level of increase only occurs at noise sensitive receivers where
predicted noise levels are lower than 35 dB LA90 and therefore do not affect compliance with the
applicable NZS 6808:2010 base noise limit of 40 dB LA90.
Predicted cumulative noise levels at all assessed noise sensitive receivers comply with the applicable
NZS 6808:2010 base noise limit of 40 dB LA90 by up to 0.7 dB.
At stakeholder receivers, the contribution from the two (2) nearest wind farms to the Project only
marginally increases the Golden Plains Wind Farm predicted noise levels by up to 0.3 dB at receiver
locations where predicted noise levels are at least 2 dB below the reference level of 45 dB LA90.
Wind farms located further than the Berrybank and Mount Mercer wind farms would not affect the
compliance outcome detailed in Section 8.1.1.
To provide further supporting information in relation to cumulative noise considerations, reference is
made to Clause 5.6.4 of NZS 6808:2010 which states:
For the purposes of 5.6.1, if the predicted wind farm sound levels for a new wind farm are at
least 10 dB below any existing wind farm sound levels permitted by any resource consent or
plan, then the cumulative effect shall not be taken into account.
Additional contextual information is provided in the commentary to Clause 5.6.4 which notes:
If an existing wind farm sound level is say 40 dB and the predicted wind farm sound level for a
new wind farm is say 30 dB then the combined level would be 40.4 dB. This increase of less
than 0.5 dB cannot be reliably measured and would be undetectable to people, and will
therefore not give rise to any adverse cumulative effect.
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Based on this guidance, cumulative noise will not alter an assessment of compliance with NZS 6808:2010
if the predicted 30 dB LA90 contour of a subject wind farm site does not overlap the predicted 40 dB LA90
contour of a neighbouring wind farm site (based on 40 dB LA90 being the minimum limit applicable to the
wind farms); the reason being that the result demonstrates that the subject site would be 10 dB lower
than that of the neighbouring wind farm at receivers near the 40 dB LA90 contour of the neighbouring wind
farm. Additionally, at locations outside the 40 dB LA90 contour of the neighbouring wind farm (where the
difference may be less than 10 dB), the combined noise would be below the minimum limit of 40 dB LA90.
Figure 2 illustrates this assessment approach for the combined noise of the Berrybank and Mount Mercer
wind farms at locations in the vicinity of the proposed Golden Plains Wind Farm. Specifically, Figure 2
illustrates the predicted cumulative 30 dB LA90 noise contour associated with Berrybank and Mount
Mercer wind farms and the predicted 40 dB LA90 contour for the Golden Plains Wind Farm. The results
demonstrate that the 30 dB LA90 contours the Berrybank and Mount Mercer wind farms are separated
from, and therefore do not overlap, the 40 dB LA90 contour of the Golden Plains Wind Farm. This
demonstrates that the cumulative noise of the Berrybank and Mount Mercer wind farms does not affect
the compliance outcome at receiver locations around the Golden Plains Wind Farm.
With respect to receivers around the Berrybank and Mount Mercer wind farms, Figure 3 illustrates the
predicted 30 dB LA90 noise contour associated with the Golden Plains Wind Farm and the predicted
cumulative 40 dB LA90 contour of the Berrybank and Mount Mercer wind farms. As per Figure 2, the
results in Figure 3 demonstrates the predicted contours do not overlap. This demonstrates that the noise
contribution of the Golden Plains Wind Farm would not alter the compliance outcomes for receivers
around either the Berrybank Wind Farm or the Mount Mercer Wind Farm.
It should also be noted that these assessments are based on a predictive noise model that assumes all
locations are simultaneously downwind of every turbine for each wind farm. In practice, this is not
possible for the receiver locations that are between the wind farms; the locations that are most relevant to
the assessment of cumulative noise. The assessment is therefore conservative, and provides further
support that cumulative noise considerations do not alter the assessment of compliance.
Figure 2: Noise contour map – cumulative assessment for receivers of the Project
30 dB LA90 contour of the Berrybank and Mount Mercer wind farms
40 dB LA90 contour of the Golden Plains Wind Farm
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Figure 3: Noise contour map – cumulative assessment for receivers of neighbouring wind farms
30 dB LA90 contour of the Golden Plains Wind Farm
40 dB LA90 contour of the Berrybank and Mount Mercer wind farms
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