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c/o- 19/90 Collins Street,
Melbourne VIC 3000
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Dear Mr. Taylor,
Review of the preconstruction environmental noise assessment – Woolsthorpe Wind Farm

Please find attached my review report for the proposed Woolsthorpe Wind Energy Facility to be
established by Woolsthorpe Asset Trust. This audit report should be considered as an examination
of the noise assessment report written by Resonate Consultants (document no. M181039RP3
Revision B, dated May 16th, 2022).
The scope of this audit relates to the requirements for noise controls for the proposed Wind Farm at
Woolsthorpe, as prescribed in the New Zealand Standard NZS6808:2010.
I confirm that the pre-construction noise assessment report written by Resonate Consultants meets
the requirements of the planning permit and the New Zealand Standard: NZS 6808: 2010 Acoustics
– Wind farm noise.
I confirm that I have no conflicts of interest and no other involvement in the Woolsthorpe Wind Farm.
I am willing to further detail my findings at your request.

Yours sincerely

Dr. John Cumming
Director
Infotech Research
Auditor pursuant to the Environment Protection Act (2017)
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Summary
The approved Woolsthorpe Wind Farm is situated west of the Woolsthorpe township and is
proposed to be amended to consist of 13 wind turbines with a hub height of 148 m. There are four
homes situated within the 35dB contour for noise from the wind turbines, one of which is on the
property and is affiliated with the site owner. The unaffiliated homes received background noise
checks in March 2017, from which noise limits were determined (as 40 dB(A) or background + 5
dB(A) whichever is the greater).
This wind farm project has been modified down from 20 wind turbines to 13, but these are more
efficient in energy production and raised to a greater height than formerly. This redesign has
triggered a revision to the noise assessment report and this review report.
There is an intersection to the north another proposed wind farm to the north, the Hawkesdale
Wind Farm. Contributions to noise from the Hawkesdale Wind Farm were included in the noise
predictions, at the noise sensitive locations, by Resonate Consultants in their pre-construction noise
assessment report M181039RP3 Revision B. This report concludes that the predicted sound output
from the combined wind farms complies with the New Zealand Standard NZS 6808:2010 Acoustics –
Wind Farm Noise, as required by the planning permit 2006/0220/A. This compliance was calculated
in the two cases of the Woolthorpe Wind Farm operating alone or operating with the Hawkesdale
Wind Farm.
The compliant noise assessment rests on the wind turbine having no special audible characteristics
at the specific receptors examined. It also rests on there being no high amenity locations for the
wind farm noise. This has been considered by the planning panel, who issued the original permit.
My inspection of the site did not reveal any issues that may impact the assumptions made in
Resonate’s report. I note that the background noise checks were conducted in March 2017 and it is
likely that vegetation has grown in the intervening period, which may increase the background
noise due to vegetation. If this is the case a greater noise limit may be applicable.
The assumptions and modelling conditions used by Resonate are consistent with the standard and
ISO 9613. In practice the wind direction can act to enhance noise travel from one of the wind farms
preferentially to the other. I confirm the findings of the Resonate report and their predictions that
the noise from the proposed Woolsthorpe Wind Farm under the same conditions is most likely to
conform to the requirements of the New Zealand Standard.
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Report summary
Item
Auditor
Auditor account number
Auditor appointment end date
Name of person requesting review
Relationship to premise/location
Date of request
Reason for request

Permit
Current land use zoning
Dominant – lot on plan
Additional - lot on plan
Site/premise name
Street no.
Street name
Suburb
Postcode
Site area (in square meters)
Report summary conclusions
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Description
John Cumming
75697
31/07/2022
James Taylor
Director, Enerfin Energy Services Pty Ltd
acting for Woolsthorpe Asset Pty Ltd
18/05/2022
Preconstruction noise assessment review of compliance for the
redesigned Woolsthorpe Wind Farm
Noise compliance with New Zealand Standard NZS6809:2010 and permit
noise conditions
Planning Permit 2006/0220 originally provided
FZ (farming)
Lot 9, TP968046H,
Lots 1,2,3, TP95438J, CA 3B2, Section 21 CA 6 Section 21
Lots 3-8, 10 and 11, TP 968406H, Lots 1 and 2 , TP 005031A
Woolsthorpe Wind Farm
700
Woolsthorpe-Heywood Rd
Woolsthorpe
3279
12,000,000
1. The Resonate Consultant’s noise predictions were conducted in
accordance with the appropriate standards and guidelines.
2. Noise level predictions as stated in the Resonate Acoustics
report comply with limits set in the New Zealand standard NZS
6808:2010.
3. Background noise checks were done with an excess of the
required minimum of 1,440 data points for each receptor site.
4. In accordance with the New Zealand standard NZS 6808:2010
Receptor sites A, B and C are within the 35 dB contour and
conform to the pre and post operation noise monitoring
requirement.
5. Background noise measurements were made in March 2017
giving five years for vegetation growth and greater background
noise for given wind speeds.
6. Compliance margins were satisfactory for all-time analysis and
finer but still satisfactory for nighttime analysis.
7. Inclusion of cumulative noise impacts from the Woolsthorpe and
Hawkesdale wind farms has a significant impact only on receptor
A to the north of the Woolsthorpe wind farm. This is still within a
45 dB limit that is recommended for involved landowners in
Victoria.
8. No sensitive receptors were observed other than those
considered in the Resonate report. There is one receptor that is
landowner affiliated that appears to be situated on the 45 dB(A)
contour, but is not considered as a sensitive receptor due to this
affiliation. This is the residence at 190 Slattery’s Road which will
be subject to the agreement between the landowner and the
wind farm operator.
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Recommendations

1.

2.

3.

4.

Historic land use
Current land use
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The assumptions used in the noise predictions provided by
Resonate Acoustics will need to be tested with post operation
noise monitoring at receptor sites A, B and C as noise sensitive
locations within the 35 dB(A) contour. Confirmation of the
owner’s affiliation with the occupant of 190 Slattery’s Road is
required to exempt it from these conditions.
It is also recommended that the residence at 190 Slattery’s Road
affiliated with the owner be tested post operation to confirm the
noise levels comply with a 45 dB(A) limit generally accepted in
Victoria. This is not a requirement of the standard but will
provide the occupier of this home with confidence in accepting
the outcome of the wind farm operation at this site. If indeed the
45 dB(A) limit is exceeded this will provide a measurement on
which to act to protect the occupier.
A sound emission guarantee should be sought from the wind
turbine supplier assuring that no special audible characteristics
will apply in the near field.
The Resonate Acoustics assessment report and this audit report
be made available to uninvolved stakeholders as well as the
involved stakeholders.

Farming
Farming
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Background:
A wind farm was first proposed by the Woolsthorpe-Heywood Road, west of Woolsthorpe, in the Shire of
Moyne, Victoria and a planning permit was issued in 2017 for the Woolsthorpe wind farm consisting of 20
wind turbines which was the subject of a pre-construction noise assessment and confirmatory audit report in
2019. The wind farm has subsequently been redesigned to include 13 wind turbines, which was the subject of
a revised pre-construction noise assessment and is the subject of this review.
The Resonate report has utilized the same background monitoring measurements from March 2017 with
revised noise predictions from the lower number of more powerful turbines. This review report will be
provided to the responsible authority in the application for an amended planning permit.
This review report is to verify that the pre-construction noise assessment complies with the standard:
NZS6808:2010 – Acoustics Wind Farm Noise, providing an assessment of the proposed wind energy facility’s
impact on the amenity of sensitive receptors of nearby residents.

Objectives:
To assess compliance of the Wind Farm Pre-construction Noise Assessment Report with the requirements set
out in:
1. Section 5.1.2 (a) Noise of the Policy and Planning Guidelines for the Development of Wind Energy
Facilities in Victoria – July 2021 (VPPG)
2. New Zealand Standard: Acoustics – Wind Farm Noise NZS 6808:2010 (The Standard),
3. Environmental Protection Regulations (2021)– Part 5.3 Noise
4. Environmental Reference Standard (2021) – Part 3 – Ambient Sound
5. Environment Protection Act (2017)
6. Planning permit 2006/0220

Scope:
Activity
Element
Segment

Community values
Time period
Exclusions

Wind energy facility (WEF)
Noise from turbine blades, the generators, gearboxes and hydraulics.
Ambient noise from operation of transformers
Woolsthorpe environs surrounding the WEF positioned south of the
Woolsthorpe-Heywood Road, Woolsthorpe, Victoria
Centered at GPS coordinates:
Longitude: 142.376833
Latitude: -38.172222
Residential accommodation, recreation and farming
May2022 until WEF operations commence
The review has not considered construction noise, nor noise generated from
equipment on site other than that listed.
Compliance with requirements other than noise requirements of the
Environmental Protection Regulations 2021.
Table 1. scope

Performance criteria:
The VPPG states:
• Section 5.1.2(a) Noise: that the facility should comply with the noise limits recommended for
dwellings and other noise sensitive locations set out in the New Zealand Standard – NZS
6808:2010 Acoustics- Wind Farm Noise (referred to in this audit report as the Standard).
• Similarly, the local government Planning Provisions in Clause 52.32-5 refers to the New
Zealand standard and the VPPG as criteria for planning approvals.
• the local government Planning Scheme in Clause 52.32-3
INFOTECH RESEARCH
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that written consent of the owner of a dwelling positioned within one kilometer of the nearest
wind turbine is required for planning approval. Evidence of written consent is required.

NZS 6808:2010
Noise limits for noise sensitive locations 1
• Section 4.4.2 – Acceptable limit (40 dB LA90(10min), or background + 5 dB if higher)
• Section 4.4.3 - Special Audible Characteristics (tonal, impulsiveness, or amplitude
modulation) receive up to a +6 dB penalty added to the noise level.
• Section 5.3 - High Amenity Areas (35 dB LA90(10min), or background + 5 dB if higher) to be
applied for evening and night times.
These noise limits produced in the Standard apply to all times of the day and night, other than for
high amenity areas.
The EPA released its Environmental Reference Standard Part 3 – Ambient Sound
This provides in Table 3.3 a set of indicators for various categories of land use a set of noise
indicators and objectives. Rural and Farming Zones are given the following objectives:
• Day 45 dB(Aeq 16h) – 7am to 6pm
• Evening 39 dB(Aeq 4h) – 6pm to 10pm
• Night 34 dB(Aeq 8h) – 10pm to 7am. (These time limits are for weekdays)
The limits do not apply to the wind turbines but may be applied to the transformers used in the site
substation and effectively require a 34 dB(Aeq) limit requirement at the noise sensitive locations.

Verification method:
The noise assessment was examined with reference to the compliance criteria. Explanations were
sought from the author of the pre-construction Noise Assessment report. The proponents of the WEF
were interviewed and provided further documentation to support the proposal.
Plans were checked against maps to confirm dwelling locations.
Task
1.Confirm noise outputs of the wind turbines

Comment (ref. to documents / site visit)
Refer to GE164 6.0 MW turbine accessed at
https://en.wind-turbinemodels.com/turbines/2307-ge-general-electric6.0-164-cypress#datasheet
Refer to Standard NZS 6808:2010
and EPA (ERS Sec. 3 Ambient Noise 2021)

2.Confirm the criteria relevant to the NZS
6808: 2010 standard and the EPA noise in
regional Victoria guidelines
3.Site inspection of the wind turbine site and
receptor locations and site specific issues
relating to background noise generation and
reception
4. Check the models used and outputs
provided in the Resonate report

A site visit was conducted on March 7, 2019

Refer to: Woolsthorpe Wind Farm Planning
Permit Amendment Application Noise
Assessment M181039RP3 Revision B
May 16, 2022 - Resonate Consultants
Background noise assessment in above
document

5. Review of the background noise
assessment
6. Noise assessment prediction report
analysis

Refer to Environmental Protection
Regulations 2021 and the Environmental
Reference Standard and the VPPG

7. Examine the cumulative impacts of other
wind farms in this locality
Table 2. Task list
1

Noise sensitive locations are defined in the standard as being associated with habitable areas such as
residences, education spaces or accommodation. They are referred to in this report also as receptors with given
identification as receptor site (numbered).
INFOTECH RESEARCH
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Documents examined:
1. Policy and Planning Guidelines for the Development of Wind Energy Facilities in Victoria (the
Guidelines) March 2019
2. Victorian Planning Provisions Clause 52-32 (Wind Energy Facility)
3. NZS 6808:2010 Acoustics - Wind Farm Noise
4. Wind energy facility noise auditor guidelines (EPA pub. 1692 October 2018)
5. Environmental Protection Regulations 2021
6. Environmental Reference Standard – Part 3 (Ambient Sound)
7. GE Cypress Wind Turbine data sheets
8. Planning permit 2006/0220
9. Noise Compliant Investigation and Response Plan (September 15, 2019)

Audit findings:
The Resonate Acoustics report provided a method for their noise prediction from the planned Woolsthorpe
Wind Farm, as specified by Woolsthorpe Asset Pty Ltd. This is for 13 wind turbines using the GE 164 6.0 MW
turbine sound power specifications.
Resonate monitored background noise at the receptor sites located within the 35 dB contour: Receptors A, B
and C. Noise levels were measured as a function of wind speed calculated at the hub height of 148 m for the
wind turbines. Measurements were split into two categories: all-time and night-time (10pm to 7 am) with
analyses done for each category. These measurements were used to establish the noise limits at receptor
sites A, B and C. These limits are provided in Table 11 for all time and Table 12 for nighttime in the Resonate
report.
The noise limits as set by the New Zealand standard (NZS 6808:2010) have been applied in the Resonate
noise assessment report. This, excluding the one involved site at 190 Slatterys Road, sets a minimum
applicable noise limit of 40 dB(A)L90 for all sensitive receptors of uninvolved landowners or background + 5 dB
whichever is the higher. Highest predicted noise levels due to the wind farm are tabulated in Table 15 of the
Resonate Acoustics report for the three receptor sites and in Table 10 for the same sites using background
noise levels at the night-time period.
Predicted compliance for the three receptor sites was calculated for hub height wind speeds from 6 to 13
m/s. None of the three receptor sites were predicted to exceed the predicted compliance level of 40 dB(A)L90
for maximum predicted noise, down-wind conditions (Table 3.).
Receptor sites2
within the 35 dB
contour

Predicted Woolsthorpe
wind farm noise (dB(A))
(highest turbine sound
power at 10 m/s)
Not tested

Noise limit = 40 dB or
Background + 5dB if
higher
(10 m/s)

38.0 dB(A)

40

3.9

B

35.4 dB(A)

40

4.6

C

39.0 dB(A)

40

0.6

D–T
(outside the 35
dB contour)

25.2 – 33.4 dB(A)

Landowner at 190
Slatterys Rd.
A

Worst case
compliance
margin

40
> 6.6
(as no background
recorded)
Table 3. Woolsthorpe noise compliance at receptors

Comment

No compliance requirement -generally
accepted in Victoria at 45dB(A)
Uninvolved (north)
(compliance 40 dB(A) or background
+ 5 dB if higher)
Uninvolved (east) (compliance 40
dB(A) or background + 5 dB if higher)
Uninvolved (west) (compliance 40
dB(A) or background + 5 dB if higher)
These receptors meet the noise limit
without any background correction

The sites refer to those examined in the Resonate Acoustics report: Woolsthorpe Wind Farm – Preconstruction Noise Assessment Revision B (May 16, 2022)
2
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The night-time results had the same margin of compliance as this was set at the minimum of 40 dB. The noise
level at the receptors can be significantly lower at night than when all-time is considered.

Cumulative Noise Levels
In addition, the noise associated with the Hawkesdale Wind Farm to the north was included in noise
predictions at receptor sites, using the specifications given in section 2.3 of the Resonate report. The
predicted cumulative noise levels for the three receptors at wind speeds of 8 and 9 m/s only indicated some
variation for Receptor A, which is located between the two wind farms. For Receptor A the predicted
cumulative noise levels rose from 37 and 38 dB(A) to 41 and 41 dB(A) for 8 and 9 m/s wind speeds (See table
4). Resonate Acoustics pointed out that the noise levels predicted by the model were for a southerly wind
direction in which Woolsthorpe noise travelled downwind to Receptor A.

Receptor
site

Predicted cumulative wind
farm noise (dB(A)L90)

Most stringent
Worst case
Night noise limit
Nighttime compliance margin
(dB(A) L90)
(dB(A) L90)
45
3.9
40
4.4
40
0.6
40
3.3
40
>2.5
Table 4. Cumulative noise levels predicted at receptors

A
B
C
D
E-T

41.1
35.6
39.4
36.7
<37.4

At 41.1 dB Receptor A would not comply with the 40 dB(A) L90 limit, but this is considered as an involved site
with a noise limit of 45 dB(A), using the recommended limit for associated landowner properties in Victoria.
According to the standard Receptor A is an involved receptor site if the Hawkesdale wind farm is operational.
If the Hawkesdale Wind Farm is not included the Woolsthorpe Wind Farm on its own is predicted to generate
38.0 dB(A) against a limit of 40 dB(A) at 10 m/s and above. In either case compliance with the Standard is
predicted.
Special audible characteristics
The New Zealand standard requires a noise penalty for noise containing tonality likely to be audible. If the
maximum penalty of + 6dB was applied to the receptor sites, Receptors A,B and C and the landowner site
would not comply to the limits. This issue will be tested in post construction noise monitoring.
Likewise, the possibility of impulsivity and amplitude modulation can attract the special audible
characteristics penalty. These factors need to be tested post operation of the wind turbines. The standard
lays out a method in Appendix B that is to be considered in the post construction noise assessment.
High amenity areas
If a site is classified as a high amenity area under the New Zealand standard a 5 dB(A) penalty applies. This
possibility has already been discounted in the planning permit which states in clause 18 a) that the limit for
noise sensitive locations is 40 dBLA90(10 min.) and clause 18b) that this limit will be varied to background noise
level + 5 dBLA90(10 min.)if the background noise level is above 35 dBLA90(10 min.).
The land is zoned for farming, which is not generally considered to have a high amenity. All the surrounding
area is also zoned for farming and the receptors are situated close to roadways.
Calculation of the difference between the predicted wind farm noise levels and the background using average
results gave a maximum night-time difference of 6dB(A)3. This is less than 8 dB(A) specified in C5.3.1 of the
standard indicating that a high amenity is unlikely.

3

Advice from Resonate Consultants August 23rd 2019 using average background data and predicted noise
levels for all-time and night time at Receptor C.
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Predicted noise modelling method
The compliance rests on the accuracy of the modelling software used by Resonate Acoustics. The standard
recommends the method provided in ISO 9613-2. Resonate Acoustics used SoundPLAN version 8.2 to predict
noise propagation. This software is internationally used for wind farm noise assessments and uses the
algorithms of the ISO 9613-2 method for light downwind conditions for all directions. This provides a
conservative noise assessment.
Resonate has used parameters for the modelling that are in line with the site conditions. The site is quite flat
with sections treed and otherwise mainly pasture grass. A ground absorption factor of 50% has been used to
represent conditions of mixed reflective and absorptive ground. A temperature setting of 10°C and a humidity
of 70% are generally representative of Victorian climatic conditions. There is little topographical shielding
potential, and this has been limited to 2dB.
Although not possible without confirmatory operational measurements in this case, it has been found that
the method used by Resonate Acoustics has good correlation with subsequent wind farm operational noise
measurements4.
The same method was used to determine the cumulative impacts of the Woolsthorpe and Hawkesdale wind
farms. With reference to Receptor A, a wind direction from the south was utilized to place the Receptor A
downwind of the Woolsthorpe wind farm (190°). Directivity corrections for the Hawkesdale wind farm were
incorporated on the basis used in the UK Good Practice Guide.
The author of the Resonate report amendment, Alec Kuoch, is a qualified engineer with 5 years’ experience in
acoustics. Together with Tom Evans, they are well qualified to undertake the assessment of predicted noise
compliance for the Woolsthorpe Wind Farm.
Error in predicted noise levels
ISO 9613-2:1996 prediction methodology was used, and this has a typical accuracy of overall A-weighted
noise levels of ±3 dB at a distance of up to 1 km from the source. Resonate Acoustics argues in Appendix E of
their report that the accumulation of a minimum of 1440 measurements reduces this uncertainty for the
overall assessment to ±1 dB. This number is backed up by their study2.
Resonate Acoustics also argues that predictions are based on down-wind conditions of the receptor from the
turbine that is not the general case, leading to a conservative noise level prediction. There may also be
uncertainty in the sound power levels from the turbines. These are subject to the measurement standard IEC
61400-11 that documents a typical uncertainty of less than or equal to 1 dB.
Error in background noise measurement
Background noise measurements were made with certified Class 2 sound level meters, in accordance with the
standard and with calibrations valid at the time of the measurements (March 2017) to an accuracy of ±0.1 dB.
Over 1440 valid 10 minute sample points were recorded at each receptor for night-time and all time.
Wind speed data was provided by Wind Farm Developments from an 80 m mast at heights of 10, 40 and 80
m. Wind shear data was produced for each 10 minute interval and this was used to calculate the wind speed
at 101.5 m hub height.
The individual measurements vary considerably for a specified hub height wind speed, depending on many
factors including wind direction. The standard considers that 1440 points is sufficient to allow for the
variations expected. The regression analysis line of best fit did provide a reasonable visual match to the data
points provided in the Resonate report for each of the receptors in all-time and night-time data plots.

4

Evans T & Cooper J, 2012, Comparison of predicted and measured wind farm noise levels and implications
for assessments of new
INFOTECH RESEARCH
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Risk assessment
This audit report focusses on risk to the environment and, in this case, relies on criteria given in the standard
NZS6808:2010 Acoustics – Wind Farm Noise. As such, the risk of noncompliance with the standard is taken as
equivalent to a low risk. The risk in this case is considered to be acceptable.
Compliance of the noise levels with the standard has been predicted in the Resonate report (Table 16) using
cumulative predicted noise levels with both Hawkesdale and Woolsthorpe wind farms operating. Two
receptors have low margins of compliance:
Receptor C – taken at the worst case hub height wind speeds of >10 m/s it has the lowest margin of 0.6 dB for
night-time and all time with the limit at 40dB.
Receptor A – has a compliance margin of 3.9 dB at the worst case hub height wind speeds of >10 m/s. If the
receptor is classified as an involved site with a 45 dB limit. If receptor A is classified as an uninvolved site the
limit would be 40 dB and this would be exceeded by 1.1 dB under a cumulative analysis for both wind farms.
If both wind farms are operating, Receptor A is an involved site with the Hawkesdale wind farm.
If the Hawkesdale wind farm is not operational and Receptor A reverts to being an uninvolved site,
compliance is again achieved with a worst case compliance margin of 2 dB for Receptor A, 4.6 dB margin for
Receptor B and 1.0 dB margin for Receptor C all with a noise limit of 40 dB at a hub height wind speed of
10m/s.
The presence of high amenity areas is considered to be unlikely and has passed examination when the first
planning permit was issued.
The other possibility that could affect compliance is the presence of special audible characteristics in the
turbine noise. Tonality, impulsiveness and amplitude modulation detected at the receptor sites are rare but
possible. These noise features can only be measured when the turbines are operating. An issue with special
audible characteristics will need to be addressed in the Noise Management Plan when the measurements are
made at a post commissioning stage.
The risk to the beneficial uses of the environment and the amenity of residents at the noise sensitive
locations is considered are, in my judgement, low.
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Conclusions
1.
2.
3.
4.

5.
6.
7.

8.

The Resonate Consultant’s noise predictions were conducted in accordance with the
appropriate standards and guidelines.
Noise level predictions as stated in the Resonate Acoustics report comply with limits set in the
New Zealand standard NZS 6808:2010.
Background noise checks were done with an excess of the required minimum of 1,440 data
points for each receptor site.
In accordance with the New Zealand standard NZS 6808:2010 Receptor sites A, B and C are
within the 35 dB contour and conform to the pre and post operation noise monitoring
requirement.
Background noise measurements were made in March 2017 giving five years for vegetation
growth and greater background noise for given wind speeds.
Compliance margins were satisfactory for all-time analysis and finer but still satisfactory for
nighttime analysis.
Inclusion of cumulative noise impacts from the Woolsthorpe and Hawkesdale wind farms has a
significant impact only on receptor A to the north of the Woolsthorpe wind farm. This is still
within a 45 dB limit that is recommended for involved landowners in Victoria.
No sensitive receptors were observed other than those considered in the Resonate report.
There is one receptor that is landowner affiliated that appears to be situated on the 45 dB(A)
contour, but is not considered as a sensitive receptor due to this affiliation. This is the residence
at 190 Slattery’s Road which will be subject to the agreement between the landowner and the
wind farm operator.

Recommendations:
1.

2.

3.
4.

The assumptions used in the noise predictions provided by Resonate Acoustics will need to be
tested with post operation noise monitoring at receptor sites A, B and C as noise sensitive
locations within the 35 dB(A) contour. Confirmation of the owner’s affiliation with the occupant
of 190 Slattery’s Road is required to exempt it from these conditions.
It is also recommended that the residence at 190 Slattery’s Road affiliated with the owner be
tested post operation to confirm the noise levels comply with a 45 dB(A) limit generally
accepted in Victoria. This is not a requirement of the standard but will provide the occupier of
this home with confidence in accepting the outcome of the wind farm operation at this site. If
indeed the 45 dB(A) limit is exceeded this will provide a measurement on which to act to protect
the occupier.
A sound emission guarantee should be sought from the wind turbine supplier assuring that no
special audible characteristics will apply in the near field.
The Resonate Acoustics assessment report and this audit report be made available to
uninvolved stakeholders as well as the involved stakeholders.

I confirm the conclusions reached in this report as an auditor pursuant to the Environment Protection Act
(2017)

Dr. John Cumming
June 3, 2022.
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Checklist
Wind farm noise
assessment

(Preconstruction)
Woolsthorpe Pre-construction noise
assessment report

Audit of noise assessment report

Condition

Noise
Ref NZS
assessment
6808:2010 report

Comment

Planning Scheme
(Victoria)
Planning Scheme
Policy and Planning
Guidelines for
Developments of
Wind Energy
Facilities in Victoria
(Oct 2018)

Conformance to the Victorian Guidelines and
NZS 6808:2010

Conclusion of proposal compliance

Written consent of owners of dwellings
within 1 km of any turbine

There are no sensitive receptors
within 1 km of the nearest
Woolsthorpe turbine except a home
at 190 Slattery's Road owned by the
site owner and rented to an
employee (with owner's consent)

VPPG
Sec. 2.1.6

Not in an urban growth zone or within 5 km
of major regional cities
An Environmental Effects Statement is either
completed or not required
Approval under the EPBC Act has been given
has been given or is not required

VPPG
Sec. 2.1.5
VPPG
Sec.3.3.1
VPPG
Sec.3.3.2

15a. Acoustic compliance report for the
proposed wind energy facility is prepared by
a suitably qualified and experienced
acoustics engineer

VPPG
Sec.4.3.3

The area within 2 km of the turbines
is Farming zone FZ. Woolsthorpe is
approximately 4km from the nearest
turbine
No EES has been requested
No suggestion of endangered species
presence was determined

Confirmed
previously

The pre-construction noise
assessment report was prepared by
Alec Kuoch of Resonate Consultants

Rectification required
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(a suitably qualified acoustics
engineer)

15b. Noise assessment positions located
according to the standard and shown on a
map

Figure 1
and
Appendix A

15e. Compliance reports are to be publicly
available

A compliant map (Figure F1)of
Appendix F and GPS positions for the
receptors were given in Appendix A
The pre-construction noise
assessment report and audit report
should be available to the public

Sec. 5.1.2a requires compliance with noise
limits for dwellings and other noise sensitive
locations stated in NZS 6808:2010

Noise predictions for combined wind
farm operations were modelled for
20 noise sensitive locations within 3
km of the nearest turbine.

VPPG
Sec.5.1.2a

Tables 15
and 16 of
sec. 6.1.2

Local Government

Planning Approval
conditions

INFOTECH RESEARCH

Compliance with NZS 6808:2010 noise levels

Clause 18

Preparation of a pre-construction noise
assessment

Clause 13

Preparation of a compliant Noise
Management Plan

Clause 15

15

Sec. 7
Conclusion
Noise
Assessment
Report

June 3, 2022

Compliance was concluded in the
pre-construction noise assessment.
No receptors exceeded the 40 dB
limit
Resonate - Woolsthorpe Wind Farm
Pre-construction noise assessment
report 16/05/2022
An endorsed Noise Compliant and
Investigation and Response Plan
(2019)
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NZS 6808:2010
Acoustics Wind Farm Noise
Compliance
assessment

Assessment to include all noise sources
coming from the wind farm - blades,
generator, gearbox, hydraulics
and from transformers on site
A 40 dB limit is applied for noise sensitive
locations with a 5dB allowance on top of
background noise if this exceeds 35dB
High amenity receptors are considered

Sec. 2.2
and Sec. 6.1
Sec. 4.3
Table 1,
Table 2 and
3

C1.5

5.4

Sec. 5.6

5.6

Sec. 6.1.4

Background noise corrections were
used from measurements from 1 to
15 m/s wind speed
No high amenity receptors were
reported and this was confirmed by
auditor site inspection on March 7
2019
Tonality, impulsivity and amplitude
modulation are discussed and it is
concluded that this possibility is
unlikely with these turbines. A
guarantee is to be sought from GE
The impact of the Hawkesdale
proposed WEF were included in the
assessment that shows compliance
with Receptor A set as an involved
site with a 45 dB limit

5.7
Appendix
C

Appendix E

Errors are discussed.

5.1.2

5.3.1
Special audible characteristics are
considered

Cumulative effects of wind farms to be
considered in noise assessment

Uncertainty of measurements / calculations
is considered

INFOTECH RESEARCH
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The sound data from the chosen GE
164 6.0 MW turbines was used in the
assessment.

June 3, 2022

This needs to be confirmed
by testing post
construction in the second
noise assessment
Receptor A will not be a
noise sensitive location if
Hawkesdale goes ahead
and a 45 dB limit will then
apply
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Report
requirements

Prediction of the 35 dB wind farm sound
contour mapped

7.6.1

Appendix F

Prediction of sound levels for all noise
sensitive locations inside the 35 dB contour

7.6.1

Sec. 6

Map showing topography (contours)

8.1 (a)

Map showing position of turbines

8.1 (a)

Map showing positions of receptors (noise
sensitive locations)

8.1 (a)

Figure 1
Fig.1

Sound levels calculated for sensitive
receptors

Wind turbine sound power levels provided

Make and model of wind turbines provided

INFOTECH RESEARCH
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8.1 (b)

8.1 (c)

Fig.1

35, 40, 45 and 50 dB contours were
mapped for wind speeds of 8, 9 and
10 m/s ( the most critical wind
speeds)
20 receptors within 3 km were
modelled 17 of which were outside
the 35 dB contour. Receptors A, B
and C were within the 35 dB contour
and were monitored for background
noise
Contours were provided at 10 m
intervals
Adequate map showing Woolsthorpe
and near Hawkesdale turbine
positions
Adequate map showing the nearest
11 sensitive receptors

Sec. 6.1
Table 15,16

Highest predicted noise levels as dB
LA(A90) were given for worst case

Sec. 2.2
(Table 2)
(Table 3)

Sound power levels at operating
wind speeds were provided

Sec. 2.2
Table 1

GE 164 wind turbines were specified
for Woolsthorpe WEF and Vestas 136
wind turbine for Hawkesdale WEF

8.1 (d)

June 3, 2022

Woolsthorpe Wind Farm pre-construction noise assessment review – John Cumming

Hub height of the wind turbines provided
Distance to noise sensitive locations
described

Calculation procedures provided

Hub heights were given for the
Woolsthorpe (148 AGL) and
Hawkesdale (112m WEFs

Appendix A

GPS position and distance to nearest
turbine were provided for each
receptor

Sec 6.1

The use of ISO 9613-2:1996
algorithm was described with the use
of SoundPLAN ver 8.2 software to
predict noise levels
A temperature of 10 Celsius and a
rel. humidity of 70% was chosen as
suitable for this location

8.1 (f)

8.1 (g)

Meteorological conditions provided

8.1 (h)

Sec 6.1

Air absorption parameters used in
calculations

8.1 (i)

Sec 6.1

Ground attenuation parameters provided

8.1 (j)

Sec 6.1

Topography / screening stated

8.1 (k)

Predicted far field wind farm sound levels

8.1 (l)

Sec 6.1
Sec 5.3
Table 12

Legend
Fully compliant

INFOTECH RESEARCH

8.1 (e)

Sec 2.1 and
2.3

Partially compliant
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Air absorption values from ISO 96132:1996 were used.
A ground absorption factor of 50%
was used as representing a mixed
reflective and absorptive ground
Topographical screening was limited
to 2 dB
Far field calculations used
ISO 9613-2:1996 standard

Not compliant

June 3, 2022

Wind data could be
included in this noise
report

Appendix 1 - Woolsthorpe WEF site visit notes
Date: 7th March 2019
General comments
The turbine site is on a region of flat land within a sheep and beef farming zone. The farming
consists of mixed farm operations, within some old copses of eucalypts (mainly Manna gums).
Most of the farmhouses in this area are well established and protected from the wind by
plantations of Cyprus pines or native vegetation.
The sites and surrounds are occupied by a number of wind breaks and sporadic old Manna
gums.
At the southern end there is an open forest of old gums
Topography is flat with the fall of land from the south of the site to the north of
approximately 16 meters.
Turbine locations:
These appear to be at locations within an area of cleared land. There are a number of sheds
within the site but none with any occupational significance.
Receptors:
Site no.
Sensitivity
Rec A
Involved5
occupied
home
Rec B

Sensitive occupied
home

Rec C

Sensitive occupied
home

Not
Affiliated
recorded -occupied
home

Rec D

Description
- 710 Woolsthorpe – Heywood Road
- Well established home with veranda
- Set back some 2-300 m from the road
- Extensive mature tree lines along the driveway and fence lines
- On Woolsthorpe – Heywood Road
- Single story brick residence
- Within a home paddock of mature garden and a row of bushes at
the roadside boundary
- Flat terrain to the meteorological mast
- A small wind break exists on the roadside facing the mast
- 257 Slatterys Road cutting through the northern end of the site
- Single story brick house with sheds
- Flat terrain with mature garden and trees
- Gum tree wind breaks around the house and to the south and east
- 190 Slatterys Road (home owned by Nick Slattery occupied by a
farm employee, Tony Kelson
- Closest to the turbines approximately at the 45 dB contour
- This house is a single story home with large sheds
- There are large wind breaks of mature Cyprus pines
- 859 Woolsthorpe – Heywood Road
- Heavily treed site
- Single story home
- Receptors situated on Wickham Road
- A group of houses on the southern end of the turbine site
- They are all well established and treed apart from receptor J

Sensitive occupied
home
Rec E-J
Sensitive occupied
homes
(group of
5)
Not
Non
This site is at the western end of Wickham Road at the southern end of
recorded sensitive
the site.
receptor
It is a rifle range that was being used by Vic. Police at the time of
inspection

Receptor A – is involved in the Hawkesdale wind farm as the residence of the farm owner and hence
has been allocated a higher compliance noise level of 45 dB plus background rather than 40 dB for
uninvolved receptor locations.
5
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Inspection Conclusions:
There do not appear to be any circumstances that could adversely affect the compliance of
the proposed turbine positions.
The site is flat with a minimal drop from the south to the north of about 16 meters.
The site was mainly cleared with some clumps of old eucalypts and treed wind breaks along
some fence lines.
No special amenity areas were observed.
There was a receptor that was not mapped possibly due to it being owned but not occupied
by the owner of the property, Nick Slattery. I believe that this may be included in the analysis
as it is occupied by a third party (an employee of the farm operations).
Note: This situation has been resolved to make this an owner affiliated receptor site.
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