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AUDITING METHOD

The audit is based on a systematic examination of a pre-construction noise assessment report. It
specifically reviews wind turbine noise and does reiew site construction noise nor external to
turbine sub-station generated noise.

The auditor has used davidence based approachs provided for in AS/NZS ISO 19011:2019
Guidelines for Auditing ManagemeSystems, predominantly viatérrogation of information and
data provided within the provided report, supplementary information provided upon request and
from communications directly with the reportauthor and the proponent’s planning personnel

Information presented within the audit report relies on:

¥ the completeness and accuracy of records, infation, plans, data and discussion contained
within the report or made available to support review enquiries; and

¥ the accuracy and completeness of subsequent information provided during communications
with the proponent andeport author(s);

The auditor has not conducted monitoring thenhses nor performed anglata analysis from
simulation modelling. There was, however, intagation of the technical content of the report,
enquiries relating to modelling input and quality assurance processes and communications with
personnel who prepared the acoustic report and with the proponent.

The report should only be reproded and distributed in full.
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ABBREVIATION WORD/PHRASE
AS/NZS Australian and New Zealand Standard
EPA Environment Protection Authority
DELWP Department of Environment Land Water and Planning, Victoria
m/sec meters per second
NMP Noise Management Plan
NSL Noise Sensitive Locations
NZS New Zealand Standard
SAC Special Audible Characteristics
WEF Wind Energy Facility
DEFINITIONS
Standard

New Zealand Standard NZS 6808@®8toustics — Wind farm noise

Noise Sensitive Locatiofsource NZS 6808:2010):

The location of a noise sensitive activity, associated with a habitable space or education space in a
building not on the wind farm siteNoise sensitive locations include:

(a) Any part of land zoned predominantly for residential use in a district plan;

(b) Any point within the notional boundary of bdiihgs containing spaces defined in (c) to (f)

(c) Any habitable space in a residential building including rest homes or groups of buildings for the
elderly or people with disabilities, papakainga and marae, excluding habitable spaces in buildings
where the predominant activity is commercialiodustrial. (Residential buildings designed for
permanent habitation on land zoned for predoraimtly rural or rural-reidential use are not

classified as commercial or industrial for the purposes of this Standard);

(d) Teaching areas and sleeping rooms in edanatiinstitutions, including public and private

primary, intermediate, and secondary schoalsjversities, polytechnics, and other tertiary

institutions;

(e) Teaching areas and sleeping rooms in buildings used for licensed kindergartens, childcare, and
day-care centres; and

() Temporary accommodation including in hotetmtels, hostels, hallsf residence, boarding

houses, and guest houses.

Stakeholder dwelling- a dwelling on the wind energy facility site, or one that has a written
agreementwith the WEF to exceed the noismit as specified under the Standard.

Micro-siting:
- within 100m in any direction from the centre of the turbine at ground level as shown on the
endorsed development plans.



EXECUTIVESUMMARY

Table 1: Summary of Audit Information

GIS Coordinate of Site centrbid
0 Latitude GDA9%
0 Longitude GDA94

8006946

14/10/2022
(Report re-issued 10/02/2& correct outdated reference

-37.943055

143.732222

Member & category of support team

David Dolly, acoustics (noise modelling, pre 2022)

Further work or requirements

It is recommended should thine positions vary towards a
non-stakeholder’s dwelling, including as a result of micro-
siting where an increase could occur at any NSL currently
predicted above 38 dBdo, an updated predictive noise
compliance assessment should be completed prior to
construction. This report should be subjected to independs
verification.

Nature and extent of continuing risk

Nil (the wind energy facility is yet to be constructed).

1. Approximate centroid used as provided by proponent.

and

nt

! Longitude and latitude (decimal degrees) co-ordinates in the 1994 Geocentric Datum of Australia (GDA94) is requiredrt@kix dec
places. In the case of a WEF it is the point nominated by the proponent as representing the facility location.
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Outcome of the Audit

| have audited the pre-construction noisenapliance assessment report and associated
technical reports, including turbine sound power data and background noise monitoring,
against the compliance criteria specifiedNZS 6808:2010 Acoustics - Wind farm nitse
Standard), and with reference to Victorian guidelines on wind energy facilities and relevant
EPA advice and guidance materials.

The noise assessment report has made prealidtiat noise sensitive locations against:

a) a base high noise amenity limit of 35 dBy Within the Low Density Residential

Zone and the Township Zone for the evening and night periods for wind speeds of 6
m/sec and lower, as these zones have been specified in the Planning Permit as ‘high
amenity areas for the purposes of the Standard’. For wind speeds above 6 m/sec and
during the day period a noise limit of 40 ddhas been applied.

b) a base standard noise amenity noise limit of 40 @Balithin a Farming Zone and

the Public Use Zone (i.e., School & C@G#de facility) as defined within the local
planning scheme. This compliance limit is deemed appropriate considering EPA
advice considers zones, such as a Fagrdione, do not attract a high noise amenity
limit unless there is a plan made under the planning scheme that specifies otherwise.

The audit has interrogated the technical reports on noise from the candidate turbine
supplier Vestas, reviewed the rigor of the modelling process, reviewed the separate
background noise monitoring report, assess@hsiderations on uncertainties, reviewed

low noise mode options, sought further clarifications within the report on noise compliance
within the high amenity areas, and gained an appreciation of the locality based on a site
inspection and aerial imagery.

The audit has considered cumulative noise from the nearby Berrybank wind energy facility
and concurs with the noise assessment report’s determination that it will not influence
noise compliance predictions at noise sensitive locations surrounding the Golden Plains
wind energy facility (WEF).

| confirm the noise assessment report has been prepared against the Standard and that
compliance is predicted against the noise limit of 40 g3dt non-stakeholder noise
sensitive locations in the Farming and Public Use zones, and 350dBthin the Low

Density Residential and Township zones fer élrening or night periods when winds are at
6m/sec or lower, which is in strict accordance with the wording of the Standard. A
compliant outcome against the Standard supports a finding that noise will not present an
unacceptable risk of harm.

An evaluation of predicted compliance against a 35 4Blimit within the declared high
amenity zones for wind speeds above 6m/sec during the night period was also considered
given the Standard has ambiguity in its wording relating to the wind speed threshold.
Section 5.3.2 of the Standard states:
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‘it is recommended that the high amenity noise limit should apply when the wind farm wind
speed is 6m/s and lower. An alternative wind farm wind speed may be applied where
justified on meteorological, topographic and acoustical grounds.’

Under a strict word interpretation of that written in the Standard, if there are no
topographical grounds to justify an alternative wind farm speed, which for the Golden Plains
WEF there is not, then there is no justification to consider higher wind speeds even if the
other conditions are satisfied. Furthermore, written guidance provided on the EPA web site
titled ‘Wind Energy Facility Turbine Noise Regulation Guidelines’ supports that a high
amenity noise criteria applies only up to 6 m/sec wind speeds i.e. it states

* In Victoria the HAA (high amenity area) limit is only intended to apply in the following

circumstances. An HAA limit:... only applies for WEF wind speeds up to and including 6 m/s’.

The auditor notes that the noise from turbines is greater at wind speeds above 6 m/sec yet
the background noise may continue to remain low, the potential for impact within the
declared high amenity area remains, during some wind conditions, prominent during winds
above 6 m/sec (as measured at the turbine hub height).

Best practice noise control is required to be considered during the Audit. It is recognised
that various factors warrant consideration during a best practice evaluation. However,
based on specified sound power levels associated with the Vestas V162-6.2MW turbine,
operating in the absence of special audible characteristics, and adopting serrated trailing
edges with the option for a sound optimization mode if required, the candidate turbine is
likely to represent an example of best practice noise control technology.

Special audible characteristic (SAC) presemzkeadjustments have not been included in the
modelling. It is important that the turbines epate in the absence of SACs to maintain
compliance. This will need assessment post construction.

In this respect, it warrants stating that a WEF noise level approaching the 4@0dB L
standard amenity, as specified in the New Zealand Standard (and adopted under Victorian
guidelines), means the wind turbine noise nayimes be readily audible, particularly

during hub height wind speeds that align with low background noise conditions at near
ground level i.e. between 6 — 10 m/sec hub height wind speeds.

Table 2: Physical Site Information

Signed

Stephen JenkinBNVIRONMENTAL AUDITOR (APPOINTED PURSUANT TO THE EP ACT 1970,
UNDER SECTION 478 TRANSITION PROVISIONS UNDER THE EP ACT 2017)
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1.0 Introduction

This report describes the outcome of an environmental audit of the pre-construction noise
compliance assessment report prepared by Resonate titled ‘Golden Plains Wind Farm Pre-
Construction Noise Assessment’ (i.e., the noise assessment report) for the proposed Golden
Plains wind energy facility (WEF), located south of Rokewood, Victoria.

This report has been prepared under Section 53V of the Environment Protection Aét 1970
and discusses the potential for noise to represent a risk of harm at noise sensitive locations.

The audit was commissioned by Golden Plains Wind Farm Management Pty Ltd to fulfil
obligations under the ‘Development of Wind Energy Facilities in Victoria Policy and Planning
Guidelines, Department of Environment, Land, Water and Planning (DELWP), latest edition
November 2021’ and Planning Permit condition 18.

The specific item being audited is the nogssessment report prepared to demonstrate

that the proposed wind energy facility can comply with the noise limits specified in the New
Zealand Standard NZS6808:2010, Acoustics - Wind Farm Noise (the ‘Standard’), including an
assessment of whether a high amenity noise limit is applicable under Section 5.3 of the
Standard.

The WEF is reported to comprise:

x 215 wind turbine generators (i.e. WTG 1 — 217; with no turbines labelled WTG 055 or
063) with sound level characteristics equivalent to candidate turbine namely:
- Vestas V162-6.2MW (hub height of 149m and blade diameter of 162m).
2.0 Audit Components
2.1  Objectives

The objectives of the audit are to assess the noise assessment report and verify the
assessment:

1. has been conducted in accordance with the ‘Standard’;
2. meets the requirements of the DELWP guidelines (with respect to noise compliance); and

3. provides sufficient data to establish that best practice has been integrated into the design
and that noise represents an acceptable risk of harm.

EPA Victoria publication 1692 provides the following definition:

‘Risk of harm in relation to WEFs is defined herein as the potential for noise generated by
WEFs to impact upon nearby noise sensitive locations.’

Impact is taken to be noise that exceeds the compliance limits specified in the Standard.

In accordance with the Standard, a noise sensitive location (NSL) is not located on the wind
farm site. For the purposes of this audit, a stakeholder property is deemed to be located on
the wind farm site and is therefore, not captureg the Standard’s noise compliance limits.

2 Transitional provisions under Section 478 of the Environment Protection Act 2017 enable this audit to
proceed and be issued under the old Environment Protection Act 1970.
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As a stakeholder property is not considered a noise sensitive location, it has not been
subjected to a risk of harm assessment.
2.2  Scope

The audit is to verify the compliance determination provided within the noise assessment
report titled:

% Golden Plains Wind Farm Pre-Construction Noise Assessment, M180934RP11
Revision B Resonate 30 September 2022.

A site inspection of the WEF’s locality was conducted by the auditor bi&gember 2020.

2.2.1 Activity

The activity is the noise generated by wind turbine operation, as defined within the
Standard, including any cumulative noise fradjacent wind energy facilities; either
operating or under planning approval to develop.

2.2.2 Segment & Boundary

The segment being audited specifically relates to the noise being generated by the
WEF with potential to impact on nearby noise sensitive locations.

The boundaries of the audit are the noise sensitive locations as identified in the
acoustic assessment report within the 8B Lago prediction contour for the Farming
Zone and within the 3@B lago for the Low Density Residential and Township Zones
as these have been declared high noise amenity under the planning permit. These
boundaries purposely extend beyond the predicted compliance contours. Locations
beyond these contour lines are not considered a risk of harm from WEF noise.

Under best practice turbine design, operation and maintenance, and with
consideration to the number and layout of the turbines and the nominated high
amenity areas, the boundaries under audit generally lie within a 2 - 2.5km radius of
the nearest wind turbine’s centroid point to a noise sensitive location.

2.2.3 Element & Beneficial Uses

The element of the environment under consideration is the protection of human
health and well-being from noise disturbance, annoyance and amenity loss.

The beneficial uses being protected are the normal domestic and recreational
activities within a habitable space, including sleep, or an educational space in a
building not on the WEF site.

2.2.4 Audit Period
The audit was conducted over the period: 14 December 2020 to 6 June 2022.

2.2.5 Criteria

The criteria used for the audit are specified in the New Zealand Standard, 6808:2010
Acoustics — Wind farm noise (NZS 62080), which forms the ‘Standard’.
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Noise limits are defined in Table 2 of the Standard as:

Background sound level Noise limit ngh_ amenity noise
(L9010 min)) limit (L a90(10 min))
>35dB background + 5 dB
background + 5 dB
30-35dB
40 dB
<30dB 35dB

Notes:

Where a high amenity noise limit is shown to be justified in accordance with 5.3.1 (of
the Standard), under wind conditions determined in accordance with 5.3.2, wind
farm sound levels £bo10 min) during evening and night-time should not exceed the
background sound level by more than 5 dB or a level of 3astBokiny Whichever is

the greater. During daytime the noise limit in (section) 5.2 should always apply.

The Standard recommends that the wind farm noise limits should not be set lower
than 35 dB Agozomimat any time.

Under section 5.3.2. ‘A high amenity noise limit should only be applied, and can only
be maintained, under wind conditions when low background sound levels are
common at a noise sensitive location, while the wind farm is operating. Therefore,
even when a high amenity noise limit is justified in accordance with 5.3.1 it is
appropriate to restrict application of that limit by conditions of consent to wind
conditions when the wind farm windegd falls below a fixed threshold. It is
recommended that the high amenity noise limit should apply when the wind farm
wind speed is 6 m/s and lower. An alternative wind farm wind speed threshold may
be applied where justified on meteorological, topographical, and acoustical grounds.

Reference has also been made tadglines on windfarm noise including:

- EPA publication 1692Yind energy facility noise auditor guidelines, October
2018 and

- DELWP PublicatioRolicy and Planning Guidelines for Development of Wind
Energy Facilities in Victoria, latest edition July 2021.

EPA advice dated 25 October 2019 relatmthe application/assessment of aigh
amenity area noise limitis applicable under the planning framework, has been
adopted in deriving noise limits.

Guidance was also obtained from EPA publications:

- 953.2 Environmental Auditor Guidelines for Conducting Environmental Audits,

- 952.5Environmental Auditor Guidelines for the Preparation of Environmental
Audit Reports on Risk to the Environment, and

- 1147.2Environmental Auditor Guidelines — Provision of Environmental Audit
Reports, Certificates and Statement.

- EPA Websitettps:/mww.epa.vic.gov.auffor-business/find-ampic/noise-guidance-for-businesses/wind-energy-
facility-turbine-noise-regulation-guidelines/noise-limits

International and Australian Standards referenced during the audit were:

- 1SO 1996-1:2016 Preview. Acoustics sdbption, measurement and assessment
of environmental noise.
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- 1SO 1996-2:2017 Acoustics — Des@iptmeasurement and assessment of

environmental noise.

- AS 1055.1:1997 Acoustics — Descripaod measurement of environmental

noise.

Under the Environment Protection IntemiAmendment Regulations 2021 a 45 dB
Lasobase noise limit is recommended for stakeholder dwellings. However, the risk of
harm to stakeholder dwellings is not considered within the scope of this compliance
and ‘risk of harm’ environmental audit as:

i.  the stakeholder noise limit falls outside the Auditor Guidelines (EPA
Publication 1692),

ii. the stakeholder noise limit, which is @e the limit specified in the Standard,
appears to have no technical basis to veiifiepresents an acceptable risk of
harm, and

ii. the auditor understands stakeholder agreements are confidential and may
include provisions for acceptance of noise levels that may not be consistent
with the ‘stakeholder recommended’ limit.

The Standard specifies a level of 40 dgbeing the ‘limit’ to provide protection

from noise in the absence of background sound influence. A noise level of 4hdB

will therefore, at times be clearly audible and capable of causing annoyance and hold
potential for sleep disturbance. Noise at this level may therefore not protect the
receptor from a risk of harm from noise and therefore cannot reasonably be

included within a ‘risk of harm’ audit report.

2.2.6 Exclusions

The audit includes operational wind turbineise assessed against the requirements

of NZS 6808:2010: Wind farm noise. As such, it does not include other noise sources
such as off-turbine substations, transformers, construction, and maintenance
activities that are not integral with the wind turbine operation. These are better
assessed against different standards and criteria (¢ogse limit and assessment
protocol for the control of noise frosommercial, industrial and trade premises and
entertainment venuegpublication 182k

The audit is specific to the detail contained in the noise assessment report, and the
subsidiary reports that were referenceld relates to the number and configuration

of wind turbines, the candidate turbine and the sound power ratings at respective
octave frequency specifications and wispleeds as detailed within the reports
reviewed.

The auditor has, as reasonably practicable, interrogated the process to identify
relevant non-stakeholder noise sensitive locations (NSL) to ensure they are
appropriately represented within the noisessessment reports; including reviewing
the figures and tables that illustrate noisgodelling compliance predictions and also
obtaining written confirmation from the proponent that all NSL including non-
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stakeholder dwellings are accurately represented. Correspondence that they have
been appropriately identified and referenced in the acoustic reports was received
from the proponent and is included in Appendix 4. A site visit was also undertaken,
and noise sensitive areas observed surrounding the proposed development.

As detailed above, stakeholder properties are excluded from the audit as they are
not considered to be an NSL under the Standard.

2.3  Methodology

The following method was adopted for the review:

Communications with the client as to the audit process.

Notification of the audit to EPA.

Obtaining a complete copy of the noise assessment report subject to the audit.

Aerial photography check of potential receptors using NearMamd Google Earth.

Detailed review of the noise assessment report’s modelling methodology, source

data, predictions and methods adopted against the Standard.

6. Review of EPA advice and the Planning Permit in relation to planning based high
amenity areas and their associated noise limit.

7. Communications with the proponent as to the identification and mapping of all
relevant noise sensitive locations.

8. Attainment of technical noise reports on the candidate turbine and additional
technical reports on background noise monitoring.

9. Data interrogation, review of the locality of noise sensitive locations in reasonable
proximity to the predicted 40dBabo contour in the Farming Zone and 35dolin
the Low Density Residential and Township zones.

10.Undertaking a site inspection of the proposed WEF area.

11.Interviews with the proponent and communications with the acoustic consultant
regarding clarifications within the noise assessment report in respect to zoning
specifications, background monitoring representativeness, the possible application
of high amenity noise limits above 6 m/sec wind speeds, and considerations relating
to nearby wind farms and noise modelling.

12. Attainment of updated reports from the acoustic consultant that addressed the
auditors raised items. Provision of a further reports with turbine technical detail and
a wind monitoring chart.

13. Completion of the audit protocol includinghdertaking a qualitative risk of harm
assessment.

14.Preparation and issue of the audit report along with the statutory audit fee.

15. Re-issue of a final audit report based oe fpreferred turbine selection i.e. Vestas
162-6.2 MW and subsequent amendments to wording in the subject report.

ok wbhPRE

2.4 Process

The audit was conducted in general accordawdé auditing techniques specified within
AS/NZS 1SO19011:20Gaidelines for auditing management systems
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The process undertaken included a review of the noise assessment report, an evaluation of
the justification for a high amenity noise lim#ssessment of the veracity of the modelling
process and predicted noise levels, and a oiskarm assessment. The process aimed to
establish whether the noise assessment report provides sufficient detail to support a
declaration of compliance against the Standard.

A determination of the risk of harm from noise has been formed from both:
I.  adirect conformance reference against the audit protocol ‘criteria’ contained in the
tables provided within Appendix 1; and
ii. arisk assessment (refer Section 5).

The completed audit protocol that has been prepared to assess conformance against the
criteria, is provided in spreadsheets within Appendix 1 of this report. The appended
spreadsheets list the audit criteria in thestitwo columns. The other columns list the
auditor’s findings in relation to being comgatit with the requirement and observations and
comments to substantiate (as needed) determinations of compliance or non-compliance
against each criterion.

The protocol content should be read with reference to the relevant sections of the Standard
(i.e., NZ6808:2010), EPA Guidelines, EPA advice and the DELWP Guidelines as relevant.

Compliance with the condition or requirementrasted Yes, No or ber; whereby ‘other’
can include an item being ‘Not Applicable (N/A)’ as it is not within the scope, a ‘Not
Determined (ND)’ outcome based on information made available in the report and
ambiguities between the Standard and Guidelines, or ‘Part Compliant (PC)’ where the
requirement has inherently several parts to it.

Where any qualification to a determination is required, it has been captured in the
comments section of the tables. Where an issue has been identified in respect to content
within the noise assessment report a situation that could represent a future risk of harm or
interpretation against the Standard, a recommendation has been provided. Sections that
are not in the scope of this pre-construction compliance and risk of harm audit are identified
as such. The rationale for exclusion from the scope is provided in the comments column
where required, or in Section 2.2.6 above.

The audit process has included communications with the following stakeholders: EPA; the
proponent, a resident met during the site tour; and the WEF acoustic consultants.

3.0 Noise Limits

The noise assessment report has adopted a 40.8B1bminpase noise limit to be achieved
in the Farming Zone unless raised in against the background noise regression line in
accordance with the standard.

A 35 dB Ago zominpase noise limit has been specified for the declared high noise amenity
Low Density Residential and Township Zones during the evening and night periods for wind
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conditions at 6 m/sec and lower. A standard noise amenity has been adopted outside these
periods and conditions.

3.1 Consideration of a High Amenity Noise Limit

A determination as to whether a high amenity area noise limit was applicable is made within
the noise assessment report (i.e., Section 3.4.2 High Amenity areas).

The Farming Zone is specified as a standard amenity with a ‘noise criteria of 49aB L
background heo + 5dB, whichever is higher.’

In assessing whether the standard amenity is applicable for a Farming Zone, the auditor has
made reference to relevant guidelines and adwsootes on the applicability of a high noise
amenity.

EPA guidelines (Pub. 1692, 2018) state:

‘The audit should include review of the assessment as it relates to:

- whether a high amenity noise limit is applicable, as assessed under Section 5.3 of the
Standard following procedures outlined in clause C5.3.1 of the Standard. Where the
Standard refers to a District Plan (or Plan) this shall be taken to mean a Scheme as defined
within the VPPs.”

Section 5.1.Amenity of the surrounding areaithin the Guidelines (DELWP, 2019),

references Section 5.3 of the Standard to determine whethéigh‘amenity noise limit’ of

35 decibels may be justified in special circumstantiss section further stateéfl wind

energy facility applications must be assessed using Section 5.3 of the Standard to determine
whether a high amenity noise limit is justified for special locations, following procedures
outlined in 5.3.1 of the Standard’

The terms ‘special circumstances’ and ‘speloehtions’ are not defined either within the
DELWP guidelines (July 2021), the EPA noise auditor guidelines (EPA, 2018), nor the
Standard (NZS 2010).

Furthermore, these guidelines reference a Tribunal report in tBaidance can be
found on this issue in the VCAT determination for the Cherry Tree Wind Farm

Taking wording directly from this report:

“The Mitchell Planning Scheme does not anywhere expressly or by implication
‘promote a higher degree of protection of amenity related to the sound environment of
a particular area’. Approaching the matter by a process of elimination it can be seen
with certainty that the controls contained within the Farming zone, which includes

most of the locality, do not answer this description. The purpose of the Farming zone is
to encourage agricultural use, which is not an inherently quiet land use. In fact
reference to the zone purposes confirms that agricultural use is to be preferred to
residential use if there is potential conflict between the two.
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Accordingly, the Tribunal concludes that the subject land and its locality is not capable
of designation as a high amenity area because it does not possess the necessary
characteristics of such an area as specified in the NZ stadtard.

Guidance on the EPA website (accessed 26 May 2022) states:
- An HAA limitshould not apply in a Farming Zone’

Under this outcome, land within a Farming Zomeuld appear to not fall within a ‘high
amenity area’.

The auditor’s opinion as to the relevance of a high amenity area is provided against each
relevant element of the Standard below:
(Note Clauses taken directly from SectioB 6f the Standard: High Amenity Areas)

“5.3.1

The wind farm noise limit of 40 dB LA90(10 min) in 5.2 is appropriate for protection
of sleep, health, and amenity of residentsraist noise sensitive locations. In special
circumstances at some noise sensitive locations a more stringent noise limit may be
justified to afford a greater degree ofgiection of amenity dung evening and

night- time.’

High amenity protection is therefore only relevant in ‘special circumstance’ during
the evening and night period.

“A high amenity noise limit should be considered where a plan promotes a higher
degree of protection of amenity related to the sound environment of a particular
area, for example where evening and night-time noise limits in the plan for general
sound sources are more stringent than 40 dB LAeq(15 min) or 40 dBA L10.”
The plan being referenced refers to the New Zealand planning schemes under the NZ
Resource Management Act (as the Standard is taken from New Zealand). To
interpret Australian planning schemesopnotion of high amenity, the auditor
sought and received advice from the EPA. EPA ‘Advice and Supplementary Advice’
dated 25 October 2019 was provided onvh&PA appointed auditors are to
interpret the Victorian planning schemes, namely:
“For proposed wind energy facilities:
When auditing an acoustic consultant’s determination as to whether a high
amenity limit ought to or not apply to an area, the following steps should be
taken:
1. First determine whether there are zones associated with an expectation of
acoustical amenity (i.e. used predominately for residential purposes),
including Township Zone, present within the 35 dB LA90 (10 min).
2. Secondly, where the above zones are present, as per guidance in Section
5.3 of the NZS, confirm that background noise levels of the area are not
affected by other specific sources, sasttraffic noise. Additionally, check
there are no agreements in place between stakeholders and WEF proponent
in which case the HAL would not apply

8 Cherry Tree Wind Farm Pty Ltd v Mitchell SC & Ors (Includes Summary) (Red Dot) [2013] VCAT 521.
[108 - 109].
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Noise sensitive locations not within the Towisbr Low Density Residential Zones situated
within the predicted 35 dBako, fall within a Farming Zone and a Public Use Zone, which are
not ‘predominantly used for residential purposes.’” As such, noise sensitive locations within
these zones are not specifically within a high amenity area and therefore no high amenity
noise limit warrants consideration unless it is specifically included under the planning
scheme. Interrogation of the Planning Scheme by the auditor did not identify any overlay
nor reference to a high noise amenity area in the Farming Zone, nor the Public Use Zone.

It is noted that both NZS 6808:2010 and the Victorian Guidelines state that the high amenity
limit would only be justified in ‘special circumstances’. Considering large areas are Farming
Zones, application of the high amenity limit to a Farming Zone would contradict the
requirement that it only apply in special circumstances.

On the basis of the above, with particular consideration of the VCAT determination for the
Cherry Tree Wind Farm proposal, it is appatéat the Planning Scime does not envisage

a higher level of amenity for most of the areas around the proposed WEF. Therefore, the

high amenity limit has not been applied to noise sensitive land uses outside the declared

‘high noise amenity areas’ as specified in the Planning Permit.

It is noted that a number of noise-sensitive locations in the township of Rokewood are
located in Low Density Residential and Township Zones.

‘Section 7.1.1 High amenity’ of the noise assessment report discusses the justification for a
high amenity noise limit.

Condition 18.c.i. of the Planning Permit (PA1700266-3), declares that the Low Density
Residential and Township Zones are to be acknowledged as high amenity areas for the
purposes of the Standard. A high amenity noise limit within these declared zones may be
justified subject to it being restricted to the evening or night periods and confirming the
average difference between the predicted noise level and the measured background sound
levels is more than 8 dB (i.e., Clause 5.3.1 of the Standard).

The noise assessment report assesses noise against the base noise limis af3ithin
the high amenity area for hub height wind speed conditions of 6m/sec and lower (as is
recommended in the Standard).

It is noted the Standard has ambiguity in its wording relating to the wind speed thresholds.
Section 5.3.2 of the Standard states:

‘it is recommended the high amenity noise limit should apply when the wind farm wind
speed is 6m/s and lower. An alternative wind farm wind speed may be applied where
justified on meteorological, topographic and acoustical grounds.’

There is no further guidance within the Standard as to what may constitute meteorological,
topographic or acoustic grounds.

Under a strict interpretation of what is written however, an alternative wind speed would
only be justified if all three conditions conmied, that is meteorological, topographical and
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acoustical grounds, warranted review. The proposed GPWEF is, in the main, relatively flat
land with no topographical grounds to justify an alternative wind farm wind speed. Given
the conjunction ‘and’ is used, a strict impgetation rules out consideration of other
grounds.

However, it may not be the intent of the Standard to adopt such a strict interpretation. As
provided in a recent court rulirgit is up to the courts and tribunals to interpret the
Standard. Therefore, the auditor has not made such an interpretation as to intent.

The auditor has in this instance deferred to EPA guidelines (accessed on the EPA website
October 2022), titled ‘Wind Energy Facilityrbine Noise Regulation Guidelines’ that
supports a high amenity noise criteria only applies only up to 6 m/sec wind speeds i.e. it
states

“In Victoria the HAA (high amenity area) limsionly intended to apply in the following

circumstances. An HAA limit;... only applies for WEF wind speeds up to and including 6 m/s’.

In terms of compliance with the strict wordjrwithin the Standard, the auditor concurs with
the approach taken within the noise assessment report, namely:

- a standard noise limit of 40 dReb.applies for noise sensitive locations within the Farming
Zone (with consideration that background noise does not influence the compliance limit for
predictive purposes); and

- a high amenity noise limit of 35 didapplies within the Low Density and Township Zones
for wind speeds at 6 m/sec or lower during the evening and night periods.

- a standard noise limit of 40 dRobapplies at other times in the high amenity area and
within the Public Use Zone where there is a school and a childcare facility.

4.0 Evidence

The evidence used to form conclusions are summarised within the completed audit
compliance protocol that is provided in Appendix 1.

Specific comments against conditions of the guidelines are discussed below.

4.1  Assessment Against EPA Guidelines
4.1.1 Familiarisation with the WEF development proposal and planned operation

Details of the development proposal were specified within the noise assessment reports
including sound power data provided by the manufacturers, details of a test report for a
range of audible octave band SPL and the reported specification of an absence of any tonal
noise or special audible characteristics associated with the turbines.

A map of the proposed turbine locations with predicted noise contours for the candidate
turbine has been taken from the noise assessment report.

4 Supreme Court, Uren vs Bald Hills Wind Farm Pty Ltd, 25 March 2022.
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A review of the proposed development localtyas made using ground surveillance, Google
Earth and Google Maps, NearM&jimaging and from communications with the proponent
and their acoustic consultants.

4.1.2 Inspection of the WEF project site and the surrounding environment

A site inspection was made by the auditorfémniliarise himself as to the project site and
surrounds on 1% December 2020.

4.1.3 Assessment of the rigour of the process usteddentify noise sensitive locations

The WEF covers a large area with a number of non-stakeholder properties falling within the
predicted 35dB Agoto 40dB koonoise contours.

Interviews were held with the proponent to establish the process used to identify non-
stakeholder properties. A site tour was made of Rokewood and its surrounds. A list of
locations visited being provided in the Appendix 5.

Given the challenges presented by the auditor to ground truth the identification of all NSL's,
the auditor requested and received a statement from the proponent that the noise
assessment report has approgtely captured all relevant NSL's and stakeholder dwellings.
This communication is provided in Appendix 4. Advice received from the proponent during
October 2022 indicates that this letter contentlisholds true at the date at the time of

issue of ‘Revision B’ of the noise assessment report.

The auditor is therefore satisfied that theqmess followed to identify non-stakeholder
properties for the purpose of noise assessment to be rigorous and complete.

4.1.4 Review of the pre-construction nee assessment considering the WEF
development proposal and operations
The guidelines specify the following items warrant consideration during the audit:

- turbine technical specifications and power ratings:
- tower locations,

- topography,

- transformer stationy

- any other relevant factors.

The noise assessment report identifies that the WEF's preferred candidate turbine as the
Vestas 162-6.2MW (PO6200) that incorporates serrated trailing edges (STE).

Noise emission data indicates the adoption of STE reduces noise from non-STE blades and
would therefore represent best practice on blade noise control.

The contour maps provided as Figures 3a — c in the noise assessment report are considered
a realistic representation of noise levels predicted from the WEF with respect to the
candidate turbine. A terrain elevation map was provided separately to the noise report and

5 Discussions with the prement reveal some transformers are igt@ted within the turbine structure and
therefore form part of the noise curves and test data provided as source information for noise modelling.
External to turbine sub-station transformers have not been included in noise predictions.
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had also been assessed by the auditor in earlier audit reportse locality generally is
relatively flat across the entire WEF. A slight rise occurs to the far south-east.

Assumptions, such as ground attenuation and the absence of tonality, appear reasonable
based on the auditor’'s experience with operational wind energy facilities.

Communications with the acoustic consultant clarified some technical aspects of the
modelling process, assessment of the high amenity noise limit and details on the
background monitoring. Previously communications relating to internal quality checks were
adopted for the audit.

The source information fed into the SoundPlan V8.2 model used to predict noise levels at
locations surrounding the wind farm is deemed to be appropriate. Details of the review
against the model are provided within the audit protocol in Appendix 1.

4.1.5 Review of background noise assessments (if available).

Background noise was assessed by Resonate with data sets provided in the subject report.
Monitoring was conducted during April — August in 2019 and also June 2020 to June 2021 at
locations Q31 -0 Q31-p and R31-ad. The information within the background noise report
comprised scatter plots and derived polynils under all times and night period

conditions. A review of these regression curves reveals background noise can be low up to
10 m/sec, particularly during winds with a southerly component.

Low background noise means that wind turbine noise may, at times, be distinctive. Night
period background testing indicates the bassse compliance limit is relevant up to and
including a hub height wind speed of 9 m/sec within the Farming Zone.

The auditor sought, and received, support evidence of microphone height wind speeds
compared to hub height wind speeds (refer Appendix 6). This supported a data set for the
regression curve derivation that extended, at times, beyond 20 m/sec hub height wind
speeds without adverse influence of microphone self-noise interferences.

The noise assessment report adopted the minimum applicable noise limit of 4eghter
all wind speeds as the compliance objectivedmdictive modelling for all NSL’s within a
Farming Zone. As EPA advice supports a standard noise amenity within a Farming Zone, this
approach is reasonable to control a risk of harm and is accepted as an appropriate response.

The noise assessment report states thatdnaum noise level predictions at all non-
stakeholder NSL will be below the base noise limit of 40.e8Mhen the WTG operates at
its maximum sound power level (i.e. reported as being reached and then maintained at a
hub height wind speeds of 10 m/s and greater). This noise limit applies for wind speeds
when the background noise, as represented by a derived regression curve, is equal to or
lower than 35 dB Ago A predicted compliant outcome against the base noise limit within
the Farming Zone as assessed under the Standard is therefore verified.

6 MDA, 2021
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Background noise may influence the overall noise form the WEF e.g. noise from the wind
turbines plus background contribution (i.e. typically relevant when background is within 10
dB lagoof the predicted wind turbine noise level.

The Standard also permits raising the base noise limit if background is found to be within 5
dB on the base noise limit.

i.e. ‘Section 5.2’ of the Standard:

“As a guide to the limits of acceptability at a noise sensitive location, at any wind speed wind farm
sound levels (Lago(10 min)) should not exceed the background sound level by more than 5 dB, or a
level of 40 dB Lago(10 min), whichever is the greater.”

In ‘Section 2.4 Definitions’, the term ‘wind farm sound level’ is defined as:

‘The A-frequency-weighted L90 centile level of the wind farm sound at a noise sensitive location.
This quantity is not measurable directly because the contribution of background sound has to be
accounted for. See 7.5

and,

Section 7.5 i.e. sub-section 7.5.3:
Post-installation measurements will capture both the wind farm sound and the background sound.

In order to assess the wind farm sound level alone, the contribution of the background sound shall

be removed from the regression curve drawn in 7.5.2 at each integer wind speed.
The Standard permits removing the background contribution. Therefore, a prediction of
compliance at the maximum SPL may be extrapolated to greater wind speeds where
background noise contribution would influence noise levels.

The validity of whether background noise monitwiis sufficient to raise compliance limits

at specific NSLs for wind speeds above 10 m/s is however, beyond the scope of this audit.
Whether the background data is considered representative and complete so as to be
applied to NSLs located away from the background noise measurement points to enable an
increase of the noise limit above 40 dB LA90 will need to be addressed by the Responsible
Authority during planning permit considerations.’

4.1.6 Technical verification of the predictive noise assessment

The following items were evaluated by the auditor:

methodology applied to conduct the assessment,

base technical reports where input data was sourced,

noise monitoring equipment and parameters used (as relevant for background),
sound modelling programs employed, and

X verification that the assessment was conducted in line with the Standard.

X X X X

A line- item review of technical considerations against items specified within the Standard is
provided within the audit protocol (refer Appendix 1).

The EPA guidelines [EPA, 2018] specify an additional item that warrants review, namely:
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X Review of identified potential noise impacts and any operational plans to manage the
impacts (e.g., select turbines operating in reduced power modes during certain wind
conditions) that are proposed as part of the WEF permit application.

No operating nor management plans are attached to the noise assessment report. It is
noted that micro-siting is permitted under the Planning Permit (i.e., up to 100m). Given that
this can result in turbines being repositioneds®r to a noise sensitive location, micro-siting
may present additional risk. A re-evaluation of compliance may become necessary if more
than one turbine, in reasonable proximity to &8L, is relocated closer as a result of micro-
siting.

4.1.6.1Cumulativelmpact Considerations

Cumulative noise impact is relevant as there is a nearby windfarm to the west that has been
constructed and was opened early 2022 (i.e., Berrybank wind farm).

The noise assessment report includes commentary and modelling results on a cumulative
basis and reveals a maximum increase of 0.3xdgatany location. The most significant
influence occurring at G30-a where a predicted noise of 3&dcbmpared to GPWF only
predicted noise of 35.8 dBdo

The predictions assume a conservative downwind propagation from all WTG and conclude
no discernible influence on compliance and therefore the risk of harm from noise. When
directionality is considered, the Berrybank WEF contribution is not expected to alter noise
level predicted compliance levels against the noise limit.

The auditor confirms the process followed to be accurate and that no cumulative effect
impacts the compliance outcome predicted by the modelling.

4.1.6.2Topographicallnfluences

Topographical influences were reported to be integrated into the model based on the
terrain ‘heat map’ subsequently provided to support he noise report (refer Appendix 3).
The topography around Rokewood is essentially flat to slightly undulating within the 35 dB
Laso contour and does not markedly influence noise predictions. It is noted however
topographical influences have been includadhe model with variations in the 30 dReb
contour to the west and north.

4.1.6.3NoiseSpectrumfor CandidateTurbine

The noise assessment report references technical data from the Vestas 6.2MW were
provided by Vestas. Confidential technical reports were accessed and reviewed including
third octave sound power level charts. The raw technical data on the turbines was
confirmed to reflect data that was adopted into the modelling at a wind speed of 10 m/sec
that equates to a maximum SPL.

Serrated tail edges were presented as an option for the Vestas blades and the proponent
confirmed the turbines will have serrated tail edges to minimise noise. This represents best
practice and has been adopted within the modelling for this candidate turbine.
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4.1.6.4Effectof Turbine ChangesShould100m Micro agting Occur
The Planning Permit allows fonicro-siting of up to 100m.

Such a change would alter compliance predictions should several turbines move closer
towards a noise sensitive location whereby the currently predicted noise is above 38,dB L
for instance locations K27-a (38.9 digl, M35-b (38.3 dBakg), W27-i (38.9 dBabg), W28-a
(38.5 dB heo), P31- a/ P31 - ¢ (38.8 dBd, R31-ad (38.1 dBdg R31-be (38.4 dBdg and
Q30-a/ H32-a (38.7 dBdy (refer Figure 2).

A recalculation should follow the selection of a final turbine. Furthermore, the noise
assessment should be recalculated should tleatimn of turbines in close proximity to NSL
(i.e. refer to the locations listed in the papaphs above) vary with micro-siting relocation
towards a NSL with potential to raise noise levels by >1dB against a Vestas candidate
turbine.

4.1.6.5Uncertaintiesand Error Considerations

Modelling within the noise assessment report has applied a 1 dBA margin to turbine noise
levels to account for uncertainties associated with the Vestas turbines.

The allowance difference was reported within the noise assessment report as being that
Vestas had not provided any data on their level of uncertainty within their monitoring
report.

Interrogation of Table 7 provided within the noise assessment report confirmed the

modelled SPL’s to be:

- 1dB(A) higher than the noise spectrum data provided by Vestas for the corresponding
octave band SPL’s and for hub height wind speeds examined at 6 m/sec and 10 m/sec.

For the Vestas candidate turbine compliance under the allowances made is predicted by
over 1 dB, providing a noise level compliance margin to balance uncertainty.

For the Vestas turbines, results predict a maximum noise level at any NSL of 3%9(d&. L
location W27-i within the Farming Zone). This is within the compliance noise limit of 40 dB
Lago with a margin of compliance predicted thatrrants no additional noise management.

Within the high amenity area for the night period with a hub height wind speed at 6 m/sec,
the highest predicted noise was at location ‘R31 — be’ at:

- 29.5 dB heo, against a compliance noise limit of 35 dBsL
Given the adjustments made to the maximum sound power level provided by the

manufacturers data it is considered that an acceptable margin of error has been applied to
consider uncertainties in noise predictions.

Ultimately, compliance will need to be demarated by actual monitang should approval
be granted.
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4.1.6.6BestPracticeConsiderations

Best practice noise control is required to be considered during the Audit. It is recognised
that various factors warrant consideration during a best practice evaluation. However,
based on specified sound power levels associated with the Vestas V162-6.2MW (P0O6200)
turbine, operating in the absence of special audible characteristics, and adopting serrated
trailing edges with the option for a sound optimization mode if required, the candidate
turbine is likely to represent an example ledst practice noiseontrol technology.

5.0 Risk Assessment

The risk of impact to ameryitwas assessed qualitatively byedit reference to compliance

with limits specified in the Standard. It is acknowledged that personal attitudes to noise can
vary between individuals. However, the guidance provided in NZS6808:2010 has been
adopted to assess whether the risk of harm from noise is unacceptable, namely:

Section 5.1.2 To provide a satisfactory l@fgirotection against sleep disturbance, this
Standard recommends a linaf wind turbine sound levetsutdoors at noise sensitive
locations of 40 dB LA90(10 min).

Section 5.1.3 The wind farm neikmit of 40 dB LA90(10 min) outdoors recommended for
protection of sleep is also appropriate for prdteg the health and amenity of residents for
most noise sensitive activities.

Section 5.3.1 The wind farm noise limit of 40 dB LA90(10 min) in 5.2 is appropriate for
protection of sleep, health, and amenity of residents at most noise sensitive locations. In
special circumstances at some noise sensitive locations a more stringent noise limit may be
justified to afford a greater degree of protectiohamenity during evening and night-time. A
high amenity noise limhshould be considered where a plan promotes a higher degree of
protection of amenity related to the soumshvironment of a particular area....

Accordingly, noise levels that comply with the Standard are deemed to protect both human

health and the amenity of a noise sensitive location.

The risk that predictive modelling outcomes were inaccurate was gauged against:

- the internal quality assurance process reported by the acoustic consultant,

- experience of noise prediction modelling at other wind energy facilities,

- the level of uncertainty and confidence levels adopted in the modelling,

- technical information on monitoring, octal®@and SPL’s and uncertainty detail provided by
manufacturers, and

- the auditors experience with noise levels from operational wind energy facilities
elsewhere.

Predicted noise levels at nearest NSL’'s wereister# with the auditor’'s expectations given
the relatively flat to slightly undulating terrain.

Background monitoring plots provided within the subject report indicates potential for low
background noise under certain wind directions up to 10 m/sec and particularly at times
where wind is blowing from a southerly direction. Low background noise means that whilst
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wind turbine noise may be compliant with the 40dBolstandard noise amenity, or
alternatively the 35dBAgo high amenity area (if applicable) lisniit will be audible at times.

Wind turbines adopting best practice desigmcand in the main do, operate in the absence
of special audible characteristics being detected at NSLs, including the absence of audible
tones.

Data within the subject report was not able to definitively confirm the absence of wind
turbine tonality as no information was provided within the Vestas technical data. The
turbines are however, expected to operate without a tonal audible characteristic that may
influence compliance predictions.

To mitigate risk, the final turbine selected should be warranted as not producing a tone, as
defined by NZS 6808:2010, at any non-stakeholder noise sensitive location.

In the absence of special audible characteristics, turbine noise is predicted to comply with
the 40dB hgo standard noise limit at all non-stakeholder NSL'’s within the Farming Zone and
the Public Use Zone, and therefore presents an acceptably low risk of harm from noise.

In the absence of special audible characteristics, turbine noise is predicted to comply with
the 40dB hoo standard noise limit at NSL's within the high amenity Low Density Residential
and Township Zones during the day period and represents an acceptably low risk of harm
from noise during the day period.

In the absence of special audible characterssttarbine noise is predicted to comply with
the 35dB hgo high amenity noise limit at NSL’s within the Low Density Residential and
Township Zones when wind speeds at hub height are 6 m/sec or lower, and therefore
presents an acceptably low risk of harm from noise during these conditions.

Under a strict word interpretation of the Standard and based on EPA guidelines, the risk of
harm from turbine noise within the high amenity area resulting from hub height wind
speeds greater than 6 m/sec during the evening or night periods, is deduced as being
acceptably low based on a high amenity noise limit of 40dB L

Additionally, under the guidelines, and contained within the Planning Permit, micro-siting
(i.e., relatively small spatial changes in theakoan of the turbine typically by up to 100m) is
permissible. Given that micro-siting changes towards a NSL have potential to alter the noise
setting, predictive monitoring is recommended prior to adopting spatial changes that may
increase noise exposure so as to encroach or exceed the 4Q4dBQmin) limit at a

number of the nearest relevant noise sensitive locations.

6.0 Results & Conclusions

The auditor has formed the opinion that the noise assessment report processes are based
on sound methodology and have been undertaken by skilled and experienced personnel in
accordance with the Standard.

The following conclusions are drawn based on the noise assessment report:
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¥ | have found the process employed by the proponent adopted to identify the relevant
non-stakeholder properties with potential to be impacted by noise to have been
rigorous.

% | have found the pre-construction noise report on the predicted maximum noise levels
from the operating wind energy facility to have been determined in accordance with
procedures set out in NZ6808:2010 when ldhsa the technical information provided
concerning the candidate turbine type, sound power output and siting.

% | have found that compliance with the specified noise limits is predicted at all non-
stakeholder noise sensitive locations, and consequently the risk of harm is deemed
acceptable under a strict interpretation of the Standard.

This determination applies to the Vestas candidate turbine type, the siting plan used in the
predictive modelling, the absence of special audible characteristics including tones, and
application of the high noise amenity limit being restricted to wind speeds of 6 m/sec or
lower (as is recommended in the Standard).

It is important for compliance predictions that SACs are not present when assessed under
the Standard and any subsequent Regulator guidelines, and the proponent should seek
guarantees from the wind turbine supplier as to same.

It needs to be emphasised that even at the 40 d& $tandard amenity and the 35 dRob
high amenity base noise limits, as specified in the New Zealand Standard (and adopted
under Victorian guidelines), the wind turbine noise may, at times, be readily audible
particularly during hub height wind speeds tradign with low background noise conditions
at near ground level.

Whether the background data is considered representative and complete so as to be
applied to NSLs located away from the actual background noise measurement point(s) to
enable an increase of the noise limit above 40 gf3ik a matter for consideration by the
Responsible Authority.

7.0 Recommendations

It is recommended should turbine positions vary towards a non-stakeholder’s dwelling,
including as a result of micro-siting where an increase could occur at any NSL currently
predicted above 38 dBadg, an updated predictive noise compliance assessment should be
completed prior to construction. This report should be subjected to an independent
verification.
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WIND ENERGFACILITMOISEREPORT AUDIT PROTOCOL

Facility Golden PlainswWind EnergyFacility
Standard NZS6808:2010
Evidence Golden Plainswind Farm Pm&onstructionNoise Assessmeiesonate M180934RPRevisiorB,30 Septembe2022
Golden PlainsWind Farm Pm€onstructiorNoise AssessmeiRgsonate M180934RPR&visiomA, 25 March 2022
Draft GoldenPlainsWind Farm PmE€onstructionNoise Assessmemgsonate M180934RPRevisior0,9 February 2022
Letter: GoldenPlainswind EnvironmentaNoiséAssessmentr Locatioof nomstakeholder dwelling81 May 202%oldenPlainswind Farm Managemeifty Ltd
Vestas Doc n01055200_00ThirdoctavenoiseemissionEnVentus/162 r6.2MW
Vestas Doc n010%3707V01 202111 r26 Performan&pecificatiorEnVentus/162r6.2 MW 50/60 Hz
Previously Golden PlainsWind Farm Environmentaloise AssessmemarshallDay Acoustid®eport 00R01 2020091Rev01 3 Decemb2p20
reviewed Golden PlaingvindFarm Response to Auditor Markup REID2020091@ceivedrom MarshalDayAcoustic0 Decembe&020
reports Golden Plainswind Farm Environmentdloise AssessmeiMarshallDay Acoustid®eport 00R02 20200919 January 2021
Golden Plainswind Farm Environmentbloise AssessmeiMarshallDay Acoustid®eport Rp 0@02009123 March 2021
Golden PlainswWind Farm,PlanningPermitAmendmentApplication,Noise andibrationAssessment180934RP1®RevisiorC, Wednesday 25 Novenf#fi#0,Resonate ConsultarfsyLtd
Golden PlainswWind Farm,Planning?ermitAmendmenApplication, Noise andibrationAssessment1180934RP1®RevisiorE, Monda§5 March 202Resonate ConsultarfesyLtd
NZS specifications:
Sectior) Requirement Comply Observations/ Comments
DefinitionsMeasurementtime: 10min accuracl% ie 6 secs
Noise Limitnotto be exceeded
Notional Boundary: A li®dmfrom any sidef a noissensitive location
Post rinstallatiorsoundlevel: A weighted L90 centile level
Cut in speed typical: 4 m per sec.d8twut25 m psec
3.1Metric for windfarm soundA weighted L90 centile levetB.¢.90(10min) Yes Thismetrichas been usedpiredictive modelling.
3.2|Process:Figure 1
Determine locationof 35 dB Contour Yes Modellingundertaken usin§oundPLANersion 8.2. Predictethximum noiskevels werelerived
from nearestNSL andontoursmappedatop of aerial imagerYhisisincludedin Section6.2, in
Figures 3a througio 3c anth Figure 4 of the report.
Determine wind farm noisdimits Yes Thereporthas adopted base 40 dB LA90 fimihonstakeholder dwellingea a Farming Zoaed

35 dB LA90 for wispgkeds equabor less tha® m/secondhthe LowDensity Residentiahd
Township Zonesi.e.the higmoiseamenity areas. Advice was sdingiit EPAs to adherende the
Cherry TreeVCAT decisiorlating to a Farming Zdxdvice receivesupportsthere areno special
circumstances nor speclatationsthat wouldsuggest higher noisemenity tharstandardwithin a
Farming ZoneThe noisassessment repoadoptionof a base standded predictive modellirig
therefore appropriatein thiszone. The Standardcommendghe highamenity noisémit applyat
hub height windspeeds of 6m/semdless durinthe eveningr nightperiods.Thisliteral
interpretation has been adoptédthe noiseissessment report. Commennasle irthe noise
assessment repotthat the highoiseamenity limiisnot justifiedunder specificationsithin the
Standard. Whilstthe auditordoes nostrictly concur wita higramenity nobeing justifiedhasedon 4
conservativeselectionof the currertackgrounddata, the adoptioof a base noisempliancdimit
of 35 dB LA90 has been addptegredictive purposesidisappropriate.The rationalésthat the
NZS recommendsighamenity for windpeeds of 6 m/sec . Thisappears toe supported
within guidelinesprovidedonthe EPAictorianwebpage(accessed 27 May 2022).




Refine Predictionat each noisensitive location Yes Includedin the noisesssessment repoatre predicted noiséevels at the maximum sopoder wing
speed (i.eequalto andgreaterthan10 m/sec). GPS locatifmmseach NSL grevidedin the
Resonate report. A sample confirnfiede as accurate. A grduuithing exercisenvolvingaerial
photos andcarsurveillancevas conductedzurther confirmatiomvas soughandreceivedfrom the
proponent that supporgllirelevantNSL have been considenediare includedin the noise
assessment reports.

Report A draft repor{Resonate, Revison 0) was reviangthe Auditormade comments that were
providedto the reportauthorandGPWF management. Comments tedw@non board, respondetb
via email or the repampdate(Resonate, Revisi&). Specifienquiriesonthe reportwereresponde
in order to clarify content aedhnicaldescriptions.

Post installatiorsoundlevel measurements NA

4.1.1Audibility isnot an appropriatdasisfor settingoise limits. Limitsbased oiBection5.
4.2|ReverseSensitivity

Nomination of a 40dB wifam soundevel contourandhe 35dB contour. Yes Predictedcontourmaps have been prepared amedncludedin noiseassessment repoiricluding
down to the 35 dB contour.

5[NOISELIMITS designetb protect sleep disturbanehilstinsidehouse
5.1.2Upper limitat residentialocationof 40 dB L90 Yes Thislimit has been used for compligveglictionsfor standardmenity,andwithin the higramenity|

zones for specifttmes outsid¢hat consideredb attracta highamenity noisémit, againstthe
maximum soungower rating level (per octhaed)providedfrom noisalata.

(assumes 15 dB reductiodoorsto <30 dB Leq)

Sleep protectioralsoprotects healttandamenity.

C5.1.4The use of a background +5dBmiizaits that the wifarm soundnay be the
dominant soundheard at a noise sensitive locftion significamroportionof the time)
when the windarm isoperating

Note: the site can have low background noise and the 40 dB and 3balyAS@dimihe wind
energy facilityisat times readigudible,particularlyduringlow windspeeds (i.&10 m/s hub height)
during the nighiperiod particularlywhen the wind blowingrom a southerlgirection.

5.2

Noise limit

Note: the NZS acknowledges and states that at a noise level of BG +iidBfanat fttey be
the dominantsoundheard at a noise sensitive locktion significamgroportionof the time the w|nd
farm isoperating'.

Wind farm sound¢asL90 10 miishouldnot exceedbackgroundoy moreghan5 dB or dYes Within the noiseassessment reports 40dB LA90 1Bamsiibeen used as the compllanitdor
level of 40 dB LA90 10min, whiclietrer greateat notionaboundaryof any noise predictions of nonrstakeholder dwellingsttracting a standartbiseamenity. Thisthe base noise
sensitive location limit andis not backgroundnfluenced.

5.3/Secondary noisémit: only considered...
Background areommonlyless tha25dB when predicted to excegdlOdB or more |NA Backgroundmonitoringhas been undertaken at locatsmsoundingthe WEFAt locatiorQ31p the

polynomial representation of the data set suggests backdgwalsdisome southerly directions
(e.g. SSEESE, WSW) durihg nighiperiodto be belo@7dB LA90 at wipkeds uf at least 8
m/sec. Therdsthereforea difference of at least 8 dB chaning windlirectionswhen the WEF

turbines are operational.Thereis potential thereforefor justificatiorof the HigNoise Amenitkimit,
under some windirectionswherethe windblowsfrom the source to the naisesitive locations.




Higher degreef protectiorof amenity required Yes A 'higlamenity areéor the purposesf the Standard specifiedwithin the Planning@ermit
(PA1700266)as being applicabiethe LowDensity Residentiahd TownshipZones. Considerationf
a highamenity noisémit isspecifiedin the Planninfermitandhas been undertakémthe noise
assessment reporgainsta strict interpretationf the Standard.

There is no specificplanningrequirementthat the Auditocouldidentify that directly specifies high
amenity areana Farming Zométhin the PlanninGcheme. A standahenity noiséimit is

provided inthe noiseassessment repofr the Farming Zon@ommunicationsvith EPAon planning
schemeinterpretationhas resulted IEPAAdvice to Auditodated 25 October 201&tcording to
the CherryTreeVCAT decisi@nd EPAAdvicea Farming Zorenot considereda HiglAmenityArea
unlessthe planningchemesspecifiedotherwise e.g. providesoverlay. Accordingly, a standard
noise amenity isppropriatefor noisesensitive locationsithina Farming Zoaeda higher degres
amenity protectionisnot required.

There isa schoodnda chilctarfacility locatedwithin Rokewood's Publidgse(PUZ2) zon&iven they
fall outsidethe Planningermitdeclared 'highmenity areasindarelikely to be occupiddringthe
day period, these facilitiase noisesensitive locatiorthat areaffordeda standardhoiseamenity.

Planningrules dictate Yes Althoughno specificplanningschemerequirementswere identified, the Planningermitcondition
18(c) ri specificalstates that the proponemust acknowledge that 'the aieandaround
Rokewood that areonedTownshipZoneandLowDensity Residentizbnearea higlamenity area
for the purposesf the Standard'.

Only appliesto locationsvithin 35dB contour Yes

Arithmetically averagelifference for all0 minutentervals.If less tha® dB secondary |Ves The Auditonotes vidgheir owncalculationghat under a conservatsgproach, the nearby and
justified potentially representativebackgroundocationat Q3fp, a NRF >8 isalculatedndicatingthat the
high amenity aregHAA) limiislikely to be justifiedThisccords witlthe noiseeport (i.e. Tablel1).
Other locationshave beemssessed againsilwind speeds (as was reporgdthe acoustic
consultant to followwhat theyconsiderthe Standardequires) andot foundto be justifieddowevel
the Standarchas ambiguitgs the HAAnit appliesfor 6 m/sec amalwer windspeedsThe use of
higher windspeeds ithe justificationreviewdoes appears contradictoBuringwind speeds of 6
m/sec andlower (hutheight)conditions,a HAAoiselimit would be justifiecat a number of
backgroundlocations.

Irrespective of justificatiorunder the Standarthe base higimenity noisémit of 35 dB LA90 hals
been adoptedior windspeedsof 6 m/sec amalver inthe subject noigeport assessment arfdund
to be incompliance.

5.3.7Lowest stated level 38dB or 5dhbove backgrouniflabove 35db L90 10 min. Yes TheAuditor concurswith the noisesssessment repatthat a strict interpretatiaf the Standard
means that a higmenity limitonly appliesto windspeeds of 6 m/sec or lower dtngvening or
night periods, the base litiait has been applifedt these conditiofeas been achieved. Other fimes
are representedby a standambiseamenity witha 40 dB LA90 base limit.

The Farming Zonends not considerechighamenity as discussaldove.




Generally onlyapplieswhen windspeed at hufeight idess thaném per sec

Yes

The data presentedthie backgroundeport providespolynomialsfor altime measurementand
night period.One locatiomlsohas windnfluencesreviewedi.e..

The evening specifiedas 6pm r10pm amght 10pm r7am.

NZSisambiguousn its dealingwith highamenity aream that:

‘it isrecommendedhe highamenity noiséimit shouldapplywhen the wintairm windspeed i$m/s
and lower. An alternative wifetm windspeed mabe appliedvherejustified on meteorological,
topographic andacousticagrounds.’(sect 5.3.2)

Onthe data availabléor the locationsf interest (i.¢he LDRZndthe TZpackgroundhoiseremains
relatively low particularlywhen windlirectionisfrom the southerly componemtkichmayin the
future be from the WEF to the recegivermcationsQ31p, Q3fa andR31rad can hdoe
backgroundat upto 9 r10m/s huieight windspeeds).

EPAVictoriahas provideduidelinesfor WEF titletlVind EnergyFacilityTurbineNoise Regulation
Guidelines.These guidelineghichare postedonthe EPAvebsite,has a sectiamthe 'applicatiorof]
high amenity areaoiselimit'. Thissattes,anHAA limit... only appliesfor WEF wirgbeeds up and
including 6m/sec. It imkenthismeans hubeight windpeedslit alscstates the HAshouldnot
apply to the Farming Zoft€Z)'.

Under thisguidancetherefore,the highamenity noiséimit isrestrictedto 6 m/sec or legb height
wind speeds durinthe evening andght periods.

5.4

SPECIAIAUDIBLEEHARACTERISTICS

5.4.1]

Considerationsto be given to aspecialaudiblecharacteristics of the wifadm sound
when comparindevels againstoiselimits.

Yes

Data associatesith a similaitechnology' turbinsupportsabsence of any toohhracteristics.
However no technicaldata to suppotbnality isavailable A specificationf 'no specialudible
characteristics,particularlytonal audiblecharacteristics when evaluated uglieg Standards
procedures' needs to be confirmed, isadggestedo be warrantedith the manufacturer. The
report sattes SACs have be#n includeéhto the predictive modaehdwarrantassessment post
construction.

5.4.2

Tonal, impulsivenessamplitudemodulationshallbe adjustedy arithmeticallpddingup
to +6dB to the measuregel,

Yes

No speciabudiblecharacteristics ameonsiderapplicablebased oimnformationprovidedto the
Auditor. Thisshouldbe warrantedn the turbinesupplieragreement.

If thereisdoubtaboutthe presencef tonalitythe followingvo methods provide an
objective measuréor tonality.The simplifietest method may be carried out osig
third octave rbaneheasuremenequipment.The referencest method requires the us|
narrow bandanalysislf the simplifiechethod does not indict&eality,it may stibbe
necessary to use the referenethod to confirtihe presencer absence of tonality.
addition, the referencenethod can properly assess modulatexs wheréhe tone is
varying or whergherearecomplex tones with magselyspaced tone components.
However,the method does not address famd amplitudenodulation

NA

e of

No appropriate objective test donplitudemodulationhas beestandardisedIf a local
authority enforcemenbfficer or an acoustamvisorto a locauthority considerghat a
wind farm createsoundwith a clearlgudibleamplitudemodulationat a noise sensitiv|
location, an adjustment of +5 dB $Heakppliedo the windarm sounigvel at that

location for the windonditionsunder whiclthe modulation




In makingan assessment under B3.1, modulspecialaudiblecharacteristicare NA
deemedto exist the measured rweighted ped& trough levels exceediB on a
regularly varyingbasis,or ifthe measurethird roctave barngkakto trough levels excégd
dB on a regular basisespectof the blade pa$sequency
Where specialaudiblecharacteristicare confirmed, the value of the adjustment (k2)NA
shall be 5 dB for that sample, provided thattierferencéest method for tonality|
used, the value of the adjustment (k2) lshdletweed and 6 dB whprgtified. The
adjustment (k2) shalbnlybe appliedo sample& whichspecialaudiblecharacteristicsre
present. Onlypne adjustment value (k2) sielbppliedo each measuremeryenif
more than one type of speaialiblecharacteristids present
5.4.3Conductedin accordance witAppendixB of the NZS. NA
Cumulative adjustmentsshallnot be made. Max adjustmés® dB. NA
5.5/ Other Factors NA
5.5.1&.4Ultrasound andinfrasoundfrequencies considered be outsideormalrangeof human |NA Commentaryonly.
hearing. Paucity of evidente set a linmitore stringent that recommended Sect. 5.2.
5.6] Cumulative Effects
5.6.1fLimits applyto cummulative levels ofwaiid farms. Yes The Berrybankvindfarm has been constructed to the wwesh The acousteportincludescommentaryon
cumulative noiseimpact.It was founthat the highegiredicted noisavas 24.1 dB LA90 at loc&Bfw and
would notinfluencethe the noiseomplianceprediction.
The most signficafbcalityfrom acomplianceoutlookislocationH32 ra. The distametweenturbines(i.e.3r
4km) from the BerrybalWEF to H32 caupledwith noisedirectionalityinfluencesmean under a realistic
scenario mean contributionill not influencemeasurable noidevels andompliances predicted to be
achieved as a simitartcome ttocation G30a woulde applicablgi.e.as downwingrropogationfrom both
WFs willnot occur simultaneousfyom bothwind farms to jeopardismmpliancepredictions).
5.6.2Stagingof a winfrm isotto affect pre rwirfdrm backgroundeadings. NA
5.6.3Where a new winthrm wilimpact orthe sameoisesensitive locationss an existing |Yes Background noiseonitoringwas reportedly conductgdior a winfarm operating.
wind farm,the assessment of backgrosadndshouldexclude windarm sound
generated by alkxistingwind farms.
5.6.41f predicted windarm soundevels for a new wfadn aret least 10dB belawd Yes Discussionon modellingoutcomes iprovidedin the reportandcomment iprovided above.
existing windfarm... then the cumulateféectshallnot be takernnto account.
5.7|Uncertainty (refer AppendixC below) Yes Refer to discussibalow.
6| Predictions
6.1 Methods. Predictiongo identifylevels greatethan35dB LA90(10min) at 98%d Yes The frequency basgdectraanda noistest reports have been specifisdbeing providdbm the
power. In octaveéandsfrom at least 63Hz r4kdzagainstwind speed (hukpeed) and manufacturers. Copiesf these reports wereviewedas part of the au@ihdreferenced)A revie
35 and40 predicted contoushown. of the manufacturers techniadta confirmshat octavebandsused irthe noiseassessment report|
were calculatedfrom the thirdctavedata providedPredictionshavebeen made by Resonate fo
turbines at maximum sourmEbwer outputput noisepredictionsof each operationalind speed upo
a maximum soungower isalsoprovided.The selecteWestas turbinbas the serratddadeedges
(Model No. PO6200)
6.1.2Predictionsof windfarm soundevels shoulthkeinto account(variousaspects listed) |Yes Resonatéas considereall aspects includingp) directivity of propagatiomith distance.
6.2 Sound PowerLevelsObtain from manufacturer obtained accord withHEC 614001 Yes Manufacturer soupdwer levels wereportedThe test reports that weveovidedspecifiedtheir

results werederived iraccord withthe IEC 61400 E® for the Vestas V162 r6.2MW Mode P(
turbines.

6200



Requires SPL to be repoggdinsta windspeed measureat 10mAGL converteid Hub
Height

ND

It isnot clearhowthe conversioprogressedandit isnot specifiedin the noisessessment report.
However, modellinghas assumed SPL at spetifieihe hub heights(i.e. 149m) windpeedsThe
absence of confirmatiois not consideredo significantlgomprise modellingutcomes given the full
range of windspeedshas been assessed againsase compliantimit. Given the calculatiamthe
Standard,when measuredt 10mAGL the kigkwindspeed wilbe approximatelgquivalentto
2m/sec at 10mAGL for a hbbight of 149windspeed of 3m/sec.

7|\MEASUREMENTS
7.1] Locations
7.1.2(a) Has the operator chosadtpt a noisdimit of 40 dB for wlhd speeds? Yes No.The noiseeport assesses agaifl and85 dB LA90 dependimgzoning,wind speed anthe
night period. See comments $ect 3.2 above.
(b)Hasthe operator agreed conducbn/off testing ifequired. NA
7.1.3Have noisesensitive locationiseerclearly identified Yes Theidentificationprocess was undertaken by Wéstl Energyandinvolveda checking and
verification program. A site tour wittiie areddentified no additionalhabitabledwellingsthat were|
not markedonthe map at that time.

b. Does the auditaonsiderall noisesensitive locatiorsre appropriatelycaptured Yes As besasonablywithin or near the predicted 35dB contMiitten advice receivébm the
proponent supportsthe NSL's as illustratethe noiseassessment reports a@mplete. Thiadvice
is Appendedto thisAudit Report.

7.1.4Have backgroundsoundlevel measurementseen appropriatelgstablishedand Yes Backgroundoise has been measuratd a number of locati@meundthe WEF includimgthin the
representative of the group: proximiydcharacter LDRZandthe TZData pointst each locatianeetthe Plannin@ermitminimumrequirements. The|
backgroundnoisemeasurementsvere updatedby further summemdautum monitoringduring202
at a number of locatioimeludingQ3Ip, R31 rad awP0a.
When andwherewere they taken. Yes Taken ovekpril r August at locatidingt ardikely to be representative.
Were predictionsat 95%ated power made ideriving 35 dB LA90 (10 montpur Yes Propertiesselectedfor backgroundssessment itlose proximityo the 35dBndalsobelowthe 35

backgroundlocations

dB predicted contoupcationswithin the highamenity area.

If there areno noisesensitive locationsithin the 35dB LA90(10min) predicted fand |NA There are NSL withiproximityof the 35 dB LA90 predicted camtthe farming zon&ackground
sound level contouthen backgroundoundlevel measurementre not required. noise monitoringwas undertaken. A reportedsonablyjow backgroundor windspeeds <9m/s
confirmed the base limdf 40 dB LA90. Some locdiring particularlijow upto 9 m/sec e.g. R4
was below25 dB LA90 forwaiid directionsupto 11 m/sethubheight)wind speedsVerylow
backgroundswereidentifiedat nighfor severaNSL including/20ra (e.g. backgroundisedown
around 10 r 15 dB(A) LAGDFa, O50 raetc.
7.1.5If therearea group of noisensitive locationslocationsselectedarerepresentativeof |Yes Arguably the locatiorsrerepresentativeThe 3x locatiomgthin the highamenity areavere notedtd
the group irtermsofproximity andcharacter. produce some variable results w@BIp (locatedn the smalLDRZpeing the quietest time wind
speeds belov® m/sec (according the polynomiadstimationof the data set).
7.1.9Selectedbn wind farm sidef buildings>3.5m from significargflecting surfaces. Not [ND Monitoring locationswere providedin the Resonate repas werecatterplotsandpolynomial
near streamshor watercoursewhere possible(or substantiated not) calculationsas to the lirf best fitioweverdetailsof the noisdescription(e.g.via attended
monitoring checks) werrot providedwithin the report. Given the base roises of 35 dB LA90 |in
the highamenity aregnightperiodandwind speeds of 6m/sec lower) and0 dB LA90 have begen
adopted for compliancehecksn a standarémenity situationthe backgroumibise data isiot
essentialfor a complianavaluation.However,t maybe essentidbr determining future compliarjce
limits. Based othe data, the base complidimésareto be achieved at maximum WTG sound
power output.
7.2ISOUND DATA
7.2.)Made duringa representativeangeof windspeeds andurationsfrom cuirr to rated |Yes Predictionshave onlynicuedthose made at the maximum SPL experisndéuin/s.
power.
For dualspeed turbines, includat rirwind speed for the higher generatiagacity. NA




The number of measurementsde ar¢o be sufficierib obtaindependablecorrelationg
between soundlevels anavind speeds

Yes

The backgrourndhta set was érces®f that specifieth the Planing?ermitconditions.Given a range

of monitoringlocationswere assessedgxtrapolationcan be made tre relevancef background.

The polynomiatharts indicata base noidienit isapplicablewithin the Farming Zone essentiail

locations. Thishas been adoptedThe data set for the &ighnity are@resents some variation

between wind directions.The base linof 35 dB LA90 has been adfmptedndspeeds of 6/ sec
and lower.

ding

ed

C7.2.1Minimum of 10 days continuausnitoring>1440data point¢o be plotte@dgainstwind |N/A See above.
data.
Further measurements: Yes Seasonalariations havebeen assessed at a number of backgmntstonsideredepresentative.
data pointsis not uniform betweenmin.andmax. for each 1m/s interval; Based orthe informatiorprovidedto the Auditor, a nowEmpliancdimit of 35 dB LA90 should
a lack of sparseness exists for one owimoenditions; readily be achieved at 6 m/sechieight windspeeds antbwer. Under strict reading of the wo
seasonalvariations. of the StandardandfromEPAguidanceprovidedon their website), winsbeeds above 6 m/sec are
outside the Standard''ecommendedapplicationwind speeds for a higimenity limitlt needs
emphasisingthat at 8 m/sec to 10 m/sechbight windspeeds the backgroucan stilfemain low
particularly duringthe nightperiod, rendering th&TG noiseeadily audiblevithin the planning
permit specifiechighamenity areag@ndalsoat times withithe Farming Zone).
7.2.2Sound measuredn accordance withZS6801
Section 7.1.5 of NZS 6&@fes 'therovisionf thissection do not appdy the purposes
of NZS 6808'.
Instrument used shatheetrequirementsof Sectio® of NZS6801. ND The Resonate repostates the measurementere conductedandanalysedn accordance witNZS
6808:2010.
Measurementstime intervals of 10 minutesbe used. Yes Reportedijthiswas achieved. The data was repastdzbing 10 minute.
7.2.3Microphone protected from extraneous wisoundby windshieldinaccordance witiNZ$Yes 150mm wind shieldswerereportedly used antiswould comply withthis standardto mitigate wind
6801. noise influencesonthe microphone
Cablesetc. securetb avoicextraneous windoise. Yes Reportedo be set up minimiseAny extraneous set ngisereportedto be excluded.
Classl metemaybe necessargo that souniévels at lowind speeds can be accuraidgs Class1l andClas® unitsvereused.The Clasa unitgdid result inra noisdevel florr being experiend
measured. at some locationgetthese areot consideredo influenceghe compliancémit. Locationsvhere
Classl SLM'svereused illustratethe lowbackgrouncconditionsin the areaparticulalryduringthe
night periode.g. W2@.
7.2.4Extraneoussoundscaused by evenisgludingprecipitation,insects, faunandso on, Yes Stated thisccurred ithe Resonate report.
should, as far aspgcticalfor an unattendeghonitoringexercisepe identifiecand Rain 0.2mm irany measuremeritterval (taken to be hoamgwind at microphonéweight above 5
removed from the data set. m/sec (possiblevind inducedmicrophonenoise)weretakento be extraneous aremovedfrom the
data set.
Confirmation was requested ameceivedvia an example comparisbartwhetherthisoccurred in
all instancesas data duriffgub height windpeeds of >20 m/sec wectudedin the data set
analysed.
Streams andree inducedbackgroundsoundmaybe consideregart of the overall Yes as above
backgroundat the locationJrafficlullsneed to be included.
Octave bandspectrum analysandresident logsaybe used. NA
7.3 WIND DATA N/A N/A r considerelevantonlyfor postonstructionnoise.
7.3.1Concurrent measurementsf windspeed andirectiontakenfrom a knowheight
preferably the windurbine hub.
Monitored over10 minutentervals syncroniseslith SLMtime intervals araverage
values foundor evenjinterval
7.3.2If wind speeds armot takenfrom hubheight.. predictionsmaybe used from wistear
relationships:at least two heights
Wind flow modellingmaybe required siind measurementsre not representative.
7.3.3Same locatiorandheight used for beforte aftbr installationwher notimpacted by

turbines.




7.4

BACKGROUND MEASUREMENTS

0 limit

7.4.1Background SLMb be plottedgainstthe hubheight windpeeds to obtam scatteplot | Yes Monitoringvas reportedo be conducteaverthe periodApril r August 2049 26 locatiorendat
some locationdbetweenJune 202 June 202%i.eQ31r0 Q3p andR31 radEachwind speed ha:
been reviewedandthe compliancémit derived iraccordance witthe StandardScatterplotswere
provided. Night periodas been separated atiteach monitoririgcation.At alNSL whereight
period limit isrelevant,a compliancémit of:
r 40 dB LA90@eisvantagainstwind speedsf 10 m/ sec. ithe maximum soummbwer windspeed,
and
r 35 dB LA90 for the dnigdmity areaat a windpeed of 6 m/sec or less.
The reportprovidesa table made agaiast interpretatiorof the Standamks to whethex high
amenity limitisjustified (i.eTable 11). Thiassessment howeveonsiderdwind speeds greatehan g
m/ sec,whichwould appear counter intuitivees the liminly appliesfor 6 m/sec atlowduring
the evening andightperiods.At these winspeeds the higimenity limiis consideredustifiedat a|
relevant NSL.
Therefore thisaudit has been made agathstse referencpoints.
Plot to be examined to establilethera singularegressiorrelationshipis evident. Yes Polymonialsvere providedin the backgrounceport. A representatigeatterplot was providedor
night time at each backgorundation.
If there are markedlydiffferent groups, separaseatterplotsmaybe requiredor differentres Night periodbackgrounccurveswere includedandalsowind directiondetailbased ofPlanningPermif
conditions, includingwind directionsandtimes of day. requirement.
7.4.2Find the regressionurvethat giveshe best correlatioroefficientbetweenthe sound |Yes Provided inAppendix.
level andwind speed for each scafpéot anduse it taescribe the averagackground
sound level at different wirgheeds.
Sparseness of data or obvimuttiersshouldnot be allowedo unreasonablinfluencethgYes Reported to be addressed.
regressioncurve.
Removal of outlienmaybe required. Yes
Has a bianalysigrocedure IEC 61400 been usedf? so ig reasonable and N/A
appropriate.
7.4.31f thereisa poorcorrelationbetweenwind speed andoundlevel,further investigationf |Yes Charts revealingorrelationbetweenwind speed an@ackgrounchoisewere presentedin the
wind conditionsshouldbe undertaken e.g. wiiholv modelling,locaknowledge site Appendices.Correlationcoefficientsvere providedin charts. Some data, particuksterlywinds
observationsor localvind monitoring (which areinfrequent)hadverylow R squared coefficien8catterplots wereincludedfor night
period andalltime. Thredocationshaddata ovethe summewhen southerly windse more
prevalent. The radata rset was netviewed.Followingauditor enquiries,a discussioon wind
direction influencewas made whiappears to confiren lowbackgroundenvironment at some N9
under certain windlirectionsandwith night periodvariations.
7.4.4Where multiple regressions aiedicatedandseveralregressiorcurvesobtained,noise  |Yes Multiple regressions anerovidedbased omvind directionas required under the Planfagnit.It
limits shouldbe set othe basief each regressicnrvederived. has notbeen determined whethére curveshowingthe lowest sourldvels has been adopted.
Where not practical, use the most stringent regressiwewith lowest SL. Nonetheless irthe compliancevaluationfor windspeedtess than6 m/sec the base 35 dB LA(
has been adopte@nablingconformance witlthis requirement(as backgroundeed nobe
considered).Comments armade that the backgroumdisewill influencenoiselimits, partcularly
above 9110 m/sec. Whettiee backgrountbcationsare appropriateto raise noidamits for NSL's
away from the measuremepbintwarrants consideratioby the Responsibdithority andsbeyond
the scope of thaudit.
Where the lowest BGwen windsblowingfrom the noissensitive locatioto the winN/A The lowest backgrouadpears to be when the will blow from the soutieast whiclisa directiof
farm, it isreasonable to considedditionalattenuationthat mayoccur. that isfrom the windarm towards severdSL ithe highamenity area.
7.5/POST INSTALLATI®IRASUREMENTS N/A N/A r considere@levantfor posiconstruction
7.5.1Measure wherepracticalat the samiecationswherebackgroundSLwere determined.

7.5.2

Scatter curvesshallbe drawn of &gainstwind speed andegressiorcurvedobtained(as

per 7.4)




7.5.3

Capture boththe windfarm soundindthe backgroundound.

The contributionof the backgroursbundshallbe removedrom the regressianurve
drawn inS.7.5.3 at each integeind speed.

7.5.4

An assessment for any spexidiblecharacteristics shdle undertaken (5.4) covering
the rangeof operationalind speeds.

7.6/ COMPLIANCE ASSESSMENT N/A Relevantfor posttonstructionnoiseassessment
7.6.1The 35dB winthrm Skontourshallbe predicted andeasurementsnade withirthis Yes The 35dB soulalel contouhas been predicted andludedwithin the subject report.
contour.
7.6.2Compare the best fitgressiorlinesof the backgrourfiLsaandthe regressionurvesof

the windfarm soundevels adjustefbr any specialdiblecharacteristics at each noisg

sensitive location.

Adjustments applyto windfarm speeds at whithisassessed arappliedbefore

comparisonwith the noisdimit.

7.6.3If backgroundSLsvere not measuredprior to installationit maybe necessatp obtain

SLMfor limitedperiodsat criticalvind speedsThese male for a limitedngeof end

speeds andlirectionswhilethe windturbinesare not operating, i.eon/off testing to ge|

representative number of measurements

Turbines 10dB lower that the higher contributieed nobe turned ofr testing.

7.6.4Complianceat one periodoes nohegatethe need for further testing.

Note: Section7.1.2 of NZ68(D08statesTo demonstrate complianameasurements

should be appropriatelpdjustedto slightlypositivepropogationconditionswhichare the

upper limitsof the meteorologicalindow. However,section7.1.5 statethé provisions

of thissection dmot applyfor the purposes of NZS 6808'.

7.710ON/OFF TESTING N/A

Often an appropriatenethod for measuring smvailhd turbine soundlevels.

8[DOCUMENTATION
8.1 Predictions

Any reportof windfarm soundevel predictions1 accordance witthis Standardshall Yes The topographysillustratedby a heat map (oontours).Howeverit does revealevation.The

refer to thisStandardandprovide the following: turbine locationsareindicatedas araoisesensitive location®Reportedly thigopographicadata wa

(a) A map showitige topographycontourlinesjn the vicinityof the windarm,the fed intothe model.

position of the windurbines, andhoisesensitive locations;

(b) Noise sensitive locatiofsr whichwind farm soundevels arealculated; Yes Bothstakeholder dwellingandnonrstakeholder noisgensitive locationss well as the scraal
child carecentre,areincludedonthe map.

(c) Windturbine soundpower levels; Yes Includedfor the candidateirbine selectedas representativef the turbindikely tbe installed.

(d) The makandmodelof the windurbines; Part Vestas EnVentwd62 r6.2 MW withakeandmodelis proposed(or a WTG wihlower noidevel
and guaranteed absence of SACs).

(e) The hutmeight of the windrbines; Yes Specifiedat 149m(Vestas).

(f) Distanceof noisesensitive locationfsomthe wind turbines; Yes lllustratedona scaled map whlorth directiormarkedandin a Tablén AppendixB.

(g) Calculatioprocedure used; Yes Attentuationof noisasreportedto followlSO 961Bcoustics Attenuatiorof soundiuring
propogation outdoorsusingSoundPLANersion 8.ZThisisreferencein NZS 6808:20H% an
appropriate predictiormethod.

(h) Meteorologicalconditionsassumed; Yes 10 degree€ and0 percenhumidityused whiclis reasonablyrepresentativeof the lowest
atmospheric attenuationconditionsandare referencedin the NZS6808:2010.

(i) Air absorptioparametersused; Yes Attenuated by frequency octdemdnominatedto be applieds per Appendix Octavband
attenuation factors includ®.1 dB/knfor 63Hz to 3.7dB/km for 1&hti32.8 dB/km for 4kHz.

(j) Groundattenuationparametersused; Yes G=0.5 withationaledescribed idppendixH, andpecifiedin NZS 6808s a default.

(k) Topography/screeningssumed Yes As per topographidalrain heat majimitednear fieldcadjustmentnecessaryor locationgpredicted
>35dBA

(I) Predictedfar rfieldvind farm souniévels. Yes NSlarereportedina Tabléor those predicted to be above 35dB(A).




Model assumes dowwind +/ r45 degreemversionsnot considereddue to winturbinesunlikelyto
be operationalduringinversionconditions.

The Vestas wedicted to comply widh least a 1 dB LA90 complalffee under reasonable wq
case predictionmethodsunder an allowander uncertaintie®f 1 dBA. Highe®#8 dBA at P@lan
P31rc.

rst
i

Uncertainties becomeelevantandare discussedelow.

Distancedirectionalityis not includedinto the modellingagndbecomes relvant the far fieldThisis
likely to makeredictionsconservative.

Additionally, there exists a lomoiseoperating mode that coldd engagetb controinoiseunder
certain winddirectionsandspeeds.

Detail (note: not specified irstandardbut applicablefor modelling):

Yes SPL provideébr candidatéurbines, Vestas V162:6.2 MW.

Turbine SoundPowerLevels

Micro SitingAllowance (notingmodel planningermit conditionallowup to 100rmhanggN/A Likelyto be 100ras per DELWP GuideliHesvever locationsarereportedly noes yefixed.

if nominated.

Identification of relevanhoise sensitive locationgprocess and outcomes Yes A planningpermit has been issued.

A letterwas receivedonfirmingthat allnoisesensitive locatiorst nomstakeholder dwellingsave
been reportedandincludedin the noisessessment report.

SACs r Tonali@lowanceat variousvind speeds Yes Candidate turbinender best practice dessfouldnot have any spectahal characteristics artthis
is specifiedin the subject report.

Noise level (SPAkjth respecto varyingvind speed Yes Provided SPL includingtavebandSPL.

Best practice blade design Yes Modellingassumes bladeill be serratedail edgefor Vestadf bladechangeare made ornhe
turbines (or an alternative turbite that modelledelected)a reviseoiseassessment shoulte
conducted anda discussioon best practice lomoisebladedesignincorporatedinto the noise
assessment report.

Cumulativeinfluences Yes Cumulativeimpact isonsideredn the subject repoendfoundto be <30dBThe distanc&gom
turbines to NSLs amdbsence of a dowind scenario for the WEF's, means the cumulative
contribution does notdverselyinfluencecompliancepredictions.

A reviewof the directionalityoiseattenuationsupportsa reductiorin noiselevel ovedistanceof
approximatley 3kmin the order of 10 dBAmore. Thigssentialljwould mean the Berrybamkind
farm wouldbe withinbackgroundhoiseat midpositionedNSL when the wiindm the GPWF was
blowing towards the NSL (tle modellecompliancescenario)lt isdifficultto evisagany
measurable contributioio the compliangaredictionat NSLs that ararginally compliant.

Ground absorptiomatio 'G' Yes G ratio =0.5 reasonable approgieen the terrain.

Predictivemodel used Yes SoundPLAMersion 8.2; an acceptable iatetnationallyused model.

Results discussion non stakeholder sensitive locations Yes Compliancevaluated istandardandhighamenity zones.

Results discussion Stakeholder Properties Yes Not includedh the noiseissessment repois outsidscope ofhe Standar@andthe audit).

Any report of background sound level measurements and assessment in accordance with this

Standard shall refer to this Standard and provide the following:

(a) Description of the sound monitoring equipment including ancillary equipment; Yes Detailswere providedin the backgroundhonitoringinformationwithin the report.

(b) The location of sound monitoring positions; Yes

(c) Description of the anemometry equipment including the height AGL of the anemomometer Yes Detailswere providedin the reportas to the relevaambemometerandits location.
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(d) Position of wind speed measurements;

Yes

As above

(e) Time and duration of the monitoring period;

Yes

Monitoringdates andlata pointstated.

(f) Averaging period for both sound and wind speed measurements;

Yes

10 minutess stated.

(g) Atmospheric conditions: the wind speed and direction at the wind farm position & rainfall

Yes

Winddirectionandrainfallstated that data set hedraneous noiseemoved.

(h) Number of data pairs measured (wind speed in m/s, background sound in L90);

Yes

(i) Description of the regression analysis; and

Yes

Charts arprovidedwithin backgroundhoisereport Appendix.

(j) Graphical plots showing the data scatter and the regression curves

Yes

In backgrounceport for each 45 degreendrose direction

Total andnight period only background$ave been reported.

8.3

COMPLIANCE ASSESSMENT

N/A

Relevantto a Post Constructidnise Assessment

Any reportof windfarm posiinstallationsoundlevel measurementndcompliance
assessmentother tharon/off tests,made iraccordance witthis Standardshallrefer to
this Standardandprovide the following:

(a) Descriptiorof the sounthonitoringequipmentincludingany ancillargquipment

(b) A statementonfirmingthe use of A rfrequency rweighting;

(c) The locationf soundnonitoringpositions;

(d) Descriptionof the anemometmquipmentincludingthe height AGL of the
anemometer

(e) Positiorof windspeedneasurements;

() Makeandmodelof the windurbines;

(g) Numberof operationalind turbines;

(h) Time andlurationof monitoringoeriod;

(i) Averagingperiodfor bothsoundandwind speed measurements

() Atmospheric conditionshe windspeed andirectionat the windiarm positior&
rainfall

(k) Numberof data painmeasuredwindspeed inm/s, soundn L90);

(I) Descriptionof the regressi@analysis;

(m) Graphicaplots showingthe data scattemdthe regressiolines;

(n) Graphicaplotsshowingthe data scattemdthe regressiofinesfor boththe
backgroundandthe windfarm inoperation.

(0) Assessmentf speciahudiblecharacteristicsand

(p) Astatement that the windiarm compliesvith relevantlimits— or not as determine
from the results of the measurements

)

Othel|

No noisecomplaintshave been recorded

NA

Appendix

tUncertainty
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It isgoodpractice to state the uncertasrtg confidence level fosalindlevels
determined in accordance with thBtandardUncertainty shoulde determineth
accordance with the procedune€raven and Ke(B001). These procedureslve
determining the standardncertaintyfor evengsource of uncertaintythe measurement/
assessment procesand summingthesestandarduncertaintiesn quadrature (root sum
of squares) to obtaihe combinedncertainty.If a source of uncertaisgssumed to
have a normalistribution,standarduncertaintyisrelated to standarmeviation, but this
is not alwayshe case and rectangular distributisasisocommon.

When comparinga soundevelvith an applicableoise limitthe soundevel should

be deemedo complyf the soundevel iqual to or less than the noiseltlistibuld
be deemedhot to complifthe soundevel igreaterthan the noise limiggardless of
the uncertainty Wherecomplianceor non rcomplianisemarginaland contestedsteps
should be takerio reducehe uncertainty, whepractical

Part

Model vagranciearediscussedgainsthe UKoA 'AGoodPracticeGuideto the Applicatioof ETSH
97 for the AssessmamidRating of WinBurbineNoise' includingrodellingLeq as opposédl L90
and receiptorheights.Air attenuatioroverdistancevalues per octabandused ithe modeivere
stated as per ISO 9&tB996Acousticsr Attenuationf sounduringpropogationoutdoors,Part2
Generalmethod otalculationwhichis appropriate.

No specifiaiscussiorof uncertainty igrovidedfor the Vestas candidaiebine. Howevera 1 dB
addition was made to the SPL prowgeithe manufacturers specificatiaasa measuoé
conservatism. Additionallgll WTG areonsidereddownwindin the modebhssumptionsCompliance
under the allowancemade ipredicted by ovér dB, providirey noiséevel compliancmargin to
balance uncertaintiesassociatedvith reproducibilityof the WTG declared sopoder level,
repeatability if a different turbinevas testedandalsomodelvariables.

A recalculatiorof noisecomplianceshouldfollow the selectiof a finalirbinef the noiseprofile
differs from the candida®&TG. Furthermorg¢he assessment shoble recalculated shoutie
location of turbinesn proximityto locationgpredicted oveB8 dBA (e930a, W27i, W28a,etc.) va
with micro rsitingllowancesowards a NSL whigtentially couldraise noistevels by1dB agains
the Vestas candidaterbine.

Definitions (from NZS6808:2010)

Noise Sensitiveéocation:

The locationof a noissensitive activity, associateith a habitablepace or educatiepace im buildingiot
on the windfarm siteNoise sensitive locaticinslude:

(a) Any part of lamdnedpredominantlyfor residentialise ira districplan;

(b) Any pointvithin the notionaboundaryf buildingscontainingspaces defineid (c) to (f

(c) Any habitablspace i residentigbuildingincludingresthomes or groums buildinggor the elderly or
people with disabilities papakaingand marae,excludinghabitablespaces ibuildingswherethe predominar
activity iscommercial or industrial.

(Residentialbuildingsdesignedior permanenhabitationon landzonedfor predominantlyural or rural r
residential use areot classifiedas commercial or industf@l the purposesf thisStandard);

(d) Teachingareasandsleepingrooms ireducationalinstitutions, includingpublicand private primary,
intermediate, andsecondary schoolsniversities, polytechnicandother tertiaryinstitutions;

(e) Teachingreasnd sleepingrooms irbuildingsused for licensédhdergartensghildcare, anday rcare
centres; and

(f) Temporaryaccommodatiorincludingin hotels, motels, hostels, hafisesidencehoardinghouses, and
guest houses.

In some instanceBoliday cabinsand camping groundsightbe considered as no@nsitivelocations.
Matters to be considered includiether it is an establishedactivity with existingrights

nt

Commentary ofnotein NZS:

Wind farm soundnay be audibl times at noise sensitive locatmms thisStandarddoes not
set limitsthat provide absoluf@otection for residents from audiited farm soundGuidance is
provided on noise limitgat areconsidered reasonable for protecting sleep and dmoemitind
farm soundreceivedat noise sensitive locations.

Other commentary ofiote:

Background noise @ combinatiomf soundscludingtree leaf and grass rustle, crickesgcts,
frogs, birds, dogs, cattle, shetgtancetraffic (car and aignd evemavemotion. When a
source, such as turbine noiséntieducedthe background noikevel may increase.

The additiorof a newource with a noise level 10dB below the backgroummtneaséd noise
a newbackground 0.4dB higher.

If the two sources have the same noise level then an increase of 3.UHBrefesdlthe
background i85dB and the turbimelso35dB,the resultant noise38dB.

To increase the L90 by BdBnewturbine based source wawedto be 3.3dB above the

nreviouslv confirmed hackaroun
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WIND ENERGYACILITKOISEREPORT AUDIT PROTOCOL
DELWP Guidelirolicy and Planning Guidelines Developmentof Wind Energy Facilitieis VictoriaMarch 2019updatedNovember2021

Evidence Golden Plainswind Farm Pm&onstructionNoise AssessmeiResonate M180934RPRgvisiorB,30 Septembe202
Previously Golden PlainsWind Farm Pm&onstructionNoise AssessmeiResonate M180934RPRevisiorA,25 March 2022
reviewed Draft GoldenPlainsWind Farm Pm€onstructionNoise AssessmeiResonate M180934RPRevisiorD,9 February 2022
reports Golden Plainswind Farm Environmentaloise AssessmeiarshallDay AcoustidReport 00R01 2020091Rev01 3 Decemb202
reviewed Golden Plainswind Farm Environmentéloise AssessmemiarshallDay Acoustid®eport 00R02 202009149 January 202
reports Golden PlainswWind Farm Environmentaloise AssessmeiMarshallDay AcoustidReport Rp 0@D2009123 March 202

Golden Plainswind Farm,PlanningPermitAmendmentApplication,Noise an®/ibrationAssessmeni1180934RP1®evisiorC, Wednesday 25 Novenf820,Resonate ConsultarfasyLtd
Section Requirement Comply |Observations/ Comments
5.1.2

A windenergyfacility shouldcomply wittthe noisdimits

recommendedfor dwellinggndother noisesensitive locationis

the NewZealandStandardNZS 6808:20Mkoustics- WindFarm
a) Noise Noise (the Standard). Yes

The Standardpecifiesa generad0 decibdimit for windfarm
sound levels,or the sounagshouldnot exceedthe backgroundound

level by morghanfive decibels, whichevisthe greater Yes

Noise predictiondiave nobeen undertaken the reporffor stakeholder properties (also
A limitof 45 decibeisrecommendedor stakeholder dwellings termed hostproperties irthereport). As a limibr stakeholders ot specifiedin NZS 6808:
(taken to mean LA90). NA 2010 (i.e.the Standard} istherefore not within scope of a S53V risk of harm audit.

Under sectiorb.3 of the Standaed,'high amenity noigmit’ of 35
decibels appliesin speciakircumstances. Allind farm application
must be assessed ussegtion5.3 of the Standarl determine
whether a higlamenity noiséimit isjustifiedfor specifitocations,
following procedures outlineth clause C5.3df the Standard.
Guidancecan be founoh thisissueinthe VCAT determinatifor
the CherryTreeWind Farm.

Yes

A highamenityareais specifiedwithin the Planningermit(PA17002663s being applicabte
the LowDensity Residentiahd TownshipZonesNoise levels at NSLthdse zones have H
predicted to be belo@ dB duringind speeds at armklow6 m/sec. Therefoommpliances
predicted at wingpeeds ascommendedwithin the Standar@andas specifieth current
guidelinesonthe EPAicwebsite).

A highamenity noiséimit isdiscussedn the noiseassessment repoandis not considered
applicableinthe Farming Zonéommunicationsvith EPAon planningschemeinterpretation
has resulted iAdvice to Auditof@5 Octob&019). According to the ChdmgeVCAT
decision andEPAAdvicea Farming Zorenot considereda HiglAmenityArea.Accordingly,
the process followenh the noiseassessment repoagainsta standardgoiseamenity is
appropriate for noisesensitive locationsithin the Farming Zone.

Planning Permitdated 14/11/2021with previousersion when initiallguditeddated
29/4/2019 (andoriginallyissued21 Dec 2018yas sightedndconfirmedto have same
wording as that used neport. The P&juires a noisssessment armbllectionof

backgroundnoisemonitoringdata whiclwas provideéh the Resonate report.

Pagel
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Planning permit conditionshouldrequire posinstallationnoise ml—.
complianceto be monitorednddemonstrated to the satisfacti

the responsibleauthority. N/A

Provided inthe acousticeport againststandardandhighamenity limitsThe higlamenity
Certification of whethera windenergyfacility complieswith the noise limit is specifiedin the noisessessment repoas onlypeing releverat the NZS
Standardandother applicabl@oiserequirementsmust be recommendedwind speeds of 6 m/sec &wler. Thisdiscussedurther withinthe protoco
undertaken by an acousgiogineer. Yes as thereareambiguitiesthat warranthe Regulators interpretation.

The windenergyfacility operator must provide the responsiblg
authority with an assessment by an independgpropriately
gualified andexperiencedacousticiarthat demonstrates whether

the facilityis compliantwith the noisestandard. Yes

An appropriatetechnicalreport has been prepared asdttached to thigudit.

Measurementand complianceassessment metho@se set outn

the Standard Yes

Compliancepredictionshave been assessed to be bassslimeimethodologyandby
competent personnel.

Whilst the auditothas notindertaken any specifiackgroundneasurement®r modelling
themselves,indicativecalculationgperformedon distanceand groundattenuationaspects
suggestnoisepredictionsarerealistic.All locationsidentified in the subject repartdicate that
compliancecan be achieved agathst limitsderived inthe report(if the facilityis constructed
in locationsspecifiedandadopta turbinetype modelledandno SACs amresent that influen
compliancelimits).

ce

Wind FarmNoiseCompliance

Wind farm noiseompliancemust be establishéy testing and
assessment bgcousticconsultantsagainstthe requirementsf the|

Standard. Yes

See detailn separatespreadsheet

The party must engage environmentauditorto conduct Risk
of Harmauditunder the EP A&70to verifythat windenergy
facility noiseassessments have been conductadcordance wit

the Standard. Yes

Proposed oexisting wind farm operators shoutinsiderobtaining
an assessment of compliarge,part of any submission,
demonstrate ongoingomplianceo satisfy permit requirements]Yes

An assessment of compliamegiedby an EPR#ppointedauditor? |Yes

The reportissuedby the EP#ppointedauditorisa declaratiothat
the noiseassessments:
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The auditorconfirmsthat the appropriatstandard, NZS6808:20H&s been referencedd

1. have been conductgdaccordance witthe Standard; Yes assessed againds strict wording.
Compliancewith the standards predictedor a standarahoiseamenity areat altimes and
2. meetthe requirement®f the permit or other regulatory high noiseamenity areauringwind speeds of 6 m/sec or lower dtimn@vening or night
instrument épecifiedand relatingo noise compliarjce Yes period (as isecommendedn the Standard).
The declaratiormust be accompaniégt a reporsignedby the
auditor, addressinghe mattersl.and 2. above ardktailingthe
considerationsthey have relied updn formingtheir view. Yes This protocolforms an Appendia the auditeport.
This report shouldbe thorougtbut concise. Yes Agreed andconsideredachieved.
The reportmust have adequate detadludingan annexure listing
all documentsexamined or relied ap to permit any reader
follow the deliberationshat the auditoundertookin formingtheir
view. Yes Documentsincludedin the reporthave been referencaddappendedto the Auditeport.
Micro siting is not specificallynentionedin the acousticeport. Given the compliargan be
Micro sitingpermits relocatioof turbines by up to 100m. Has|this influenced by locationif a turbindsmoved closer to a NSlreevaluationof compliancés
Auditor notes. |been takeninto consideratiorwithin modelling? No recommended.
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WIND ENERGWYACILITXNOISEREPORT AUDIT PROTOCOL
Planning Permit

No PA17002663
Planningscheme Golden Plains
Evidence Golden PlainsWind Farm Pm€onstructionNoise AssessmeiResonate M180934RPR&visiorB,30 Septembe2022

Golden PlainsWind Farm Pm€onstructionNoise AssessmeiRgsonate M180934RPR&visiomA, 25 March 2022

Draft GoldenPlainswWind Farm Pm€onstructiorNoise AssessmeiRgsonate M180934RPRevisiorD,9 February 2022

Golden Plainswind Farm Environmentéloise AssessmeiMarshallDay Acoustid®eport 00R01 & R02 202009D#cembe?020andJanuary 202

Golden PlainswWind Farm,PlanningPermitAmendmentApplication,Noise anibrationAssessment1180934RP1®evisiorC, Wednesday 25 Noven#f##0& Revisiolt, Mondal5 March 202Resonate ConsultarPsL
Note: The audihas onlgonsideredhe backgrounechonitoringcontent withirthe Resonate report. Other reporitent has ndteen audited.

Relevant Conditions  Noise (Prerconstuctionnoisefrom windurbines) Comply Comment
13 Subjectto conditionl4 anctondition18(c)(i), at any wispeed,noisefrom the operatiod N/A Post constructioncondition
the windturbines, when measuretl noisesensitive locationspust comply witthe
appropriate limitsin the Standardt alkimes.

14 If it iddetermined that sourfdom the win@énergyfacilityhas a speclidiblecharacteristi N/A Post constructioncondition
at any noissensitive locationshe measuredoundlevel shalave a penalty applied
accordance withthe Standard.

15 The limitsspecifiedin condition13 daot applyif an agreemerttas been enteredto wit ND Letter receivedfrom proponentonfirmingthat nomstakeholders have been
the owner of the noisensitive locatiothat waives complianegth condition13. Evideac appropriately identified andincludedwithin the preconstructiomoisereport.
of the agreemenmust be providew the satisfactioof the responsibiuthority upam
request, andbe ina form that appliés the landponwhichthe noisesensitive location
located for the lif®f the winénergyfacility.

16 Subjectto conditionl7, noisefrom ancillarynfrastructure associateslith the windenerg N/A NIRVfallsoutsidethe scope of the Standamdthereforethis audit.
facility must comply witthe noisdevels for noisensitive areds accordance witNIRVta NIRV iswolonger relevaninder the new EP 2@t7.
all times

18 Before development starty PreconstructionNoise Assessmebpased otthe finakurbire ND A noiseassessment repolias been prepared by Resonate seglpnaval.
layout andturbine modelto be installedndthe detailedlesignof the ancillaripfrastructue It has nobeen confirmedt was submittedr approved.

must be submittedb, approved arehdorsed by the responsidlghority. The endorsed
PrerConstructiorNoise Assessmemiust be placazhthe project website as saon
practicable.

The PreconstructionNoise Assessmemiu$

a) be prepared iaccordance witthe StandardndNIRVandmust demonstrate toeth Yes The Resonate noassessment repohias been preparedatcordance witthe Standard.
satisfaction of the responsibkuthoritythat the facilityill comply wittthe performarec Noise ispredicted to comply wistandardamenity andiighamenity for windpeeds of 6 m/sec ar les
requirements specifiedin conditions13 and.6. The abilityto comply witNIRV howevéras nobeen assessed by thislit.

b) include the collectiorof backgroundoisemonitoringdata point®vera 6 rweegeriod Yes The noisassessment reporéferencesanduses data from a sepabmtekground
or at least 4,03&liddata point§whichever itesser) for each representasite monitoring report (prepared by Resonate) whiohformswith condition18(b.
analysisby 24 howndnight(10 pm to 7 am) qudyiod, andor each time secto It includesnight period assessments.

analysisfor each 45 degrendrose direction

c) include:

i) a specificacknowledgementhat the areas andaroundRokewood that am®ne Yes The noisassessment repoacknowledges the zones thatcarsiderechighamenity areas.
Township Zoneand LowDensity Residentidzbnearea higlamenity areéor th
purposesof the Standard

i) an assessment as to whetther highamenity noiséimit shouldapplyto these area Yes The noisassessment reporéviewsagainsta higramenity limifor windspeeds 6m/seandlower.
and the appropriatehresholdwind speed,based otthe guidancén ClauseCS.3.1 However, the Standartias an abiguitythat, althought recommendshe a higameniy
the Standard noise limit applyto 6m/seandlower windspeeds, an alternative wiadm windspeed nya

be appliedwherejustified on meteorological, topographandacousticagrounds.(sect 5.3)2

d) be accompaniedy an EnvironmentauditReport prepared under P, Sectiobd Yes The reporhas been conduct@daccordance with reasonable interpretatia the Standard
of the Environmer®rotection Act970from an environmentalditor appointedunde
Part IXD of the Environméhbtection Act970. The repamust verifghat the Preconstruction Conditionsof the Plannir@ermitthat can be assessed under the cuaeailgbleEPANVEF guidelines

Noise assessment has been condustaccordance |withe Standardnd have been assessed as part of thefatldit Resonate report.



meets the requirementsf thispermit.
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Wind Farm Performance Requirement

Ancillary Infrastructure Performance Requirements

Pre-Construction Noise Assessment
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Near-field Compliance Testing Report

Operating acoustic compliance assessment
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All-time measured background noise levels and noise limits at G35-b

Other Data + Assessed Data Noise Limit
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Night-time measured background noise levels and noise limits at G35-b

Other Data + Assessed Data Noise Limit
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All-time measured background noise levels and noise limits at H32-a

Other Data + Assessed Data Noise Limit
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Night-time measured background noise  levels and noise limits at H32-a

Other Data + Assessed Data Noise Limit

Noise Level, dB L 4qq
w w B B a1 1] (o2} [e)] ~
o (4] o [4)] o 6] (@) o o

N
[&)]

y = 0.0006x2 - 0.0054x2 + 1.4826x + 19.578
R2=0.4578

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Hub Height Wind Speed (m/s)

Golden Plains Wind Farm—Pre-Construction Noise Assessment
M180934RP11 Revision B
www.resonate-consultants.com
62 of 348



Golden Plains Wind Farm—Pre-Construction Noise Assessment
M180934RP11 Revision B
www.resonate-consultants.com
63 of 348



w P B a [4)]
o (&)] o &)

Noise Level, dB L 4q,
o

Noise Level, dB L ,qq
w w S B [
o ] o [6)] (@)

N
)]

20

15

All-time measured background noise levels and noise limits at K27-a
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Night-time measured background noise  levels and noise limits at K27-a
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All-time measured background noise levels and noise limits for 0 - 90
degrees at K27-a
Other Data + Assessed Data Noise Limit
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Night-time measured background noise  levels and noise limits for 0 - 90
degrees at K27-a
Other Data + Assessed Data Noise Limit
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All-time measured background noise levels and noise limits at K30-a

Other Data + Assessed Data Involved Landowner Noise Criteria
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Night-time measured background noise levels and noise limits at K30-a

Other Data + Assessed Data Involved Landowner Noise Criteria
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All-time measured background noise levels and noise limits at K32-a

Other Data + Assessed Data Involved Landowner Noise Criteria
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Night-time measured background noise levels and noise limits at K32-a

Other Data + Assessed Data Involved Landowner Noise Criteria
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All-time measured background noise levels and noise limits at N28-a

Other Data + Assessed Data Involved Landowner Noise Criteria
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Night-time measured background noise  levels and noise limits at N28-a

Other Data + Assessed Data Noise Limit
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All-time measured background noise levels and noise limits at N32-a

Other Data + Assessed Data
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All-time measured background noise levels and noise limits at O34-a

Other Data + Assessed Data Noise Limit
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All-time measured background noise levels and noise limits at P24 - b

Other Data + Assessed Data Noise Limit
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Night-time measured background noise levels and noise limits at P24 - b

Other Data + Assessed Data Noise Limit
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All-time measured background noise levels and noise limits at P31-a

Other Data + Assessed Data Noise Limit

[4)]
o

)]
o

N

IN
o

w
[&)]

¢y =-0.0083x3 + 0.3182x2 - 1.7603x + 27.282
‘ R?=0.4704

Noise Level, dB L ,qq
[ N N w
6] (=) [6)] o

=
o

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Hub Height Wind Speed (m/s)

Night-time measured b round noise levels and noise limits at P31-a

Other Data + Assessed Data Poly. (Criteria Curvy)
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