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1 INTRODUCTION

In accordance with Condition 14 of Planning Permit No. 2015/23858 (the Planning Permit) for the
Dundonnell Wind Farm (the Wind Farm), a Noise Compliance Test Plan (NCTP) was prepared by Sonus (with
Sonus reference S5345C4, dated March 2018) and endorsed by the Minister for Planning on 16 October
2018. The NCTP provides the procedure for the post-construction noise assessment in accordance with the

Planning Permit.

The Wind Farm is required to comply with the noise performance requirements as set out in Condition 11 of

the Planning Permit.

Sonus has been engaged by Vestas Australia Wind Technology P/L to conduct the first round of post-

construction testing in accordance with the NCTP.

This report summarises the assessment of operational noise levels at four residences selected in accordance
with the NCTP. The assessment includes analysis of noise monitoring at the residential locations,
intermediate locations between the residences and Wind Farm and nearfield locations around nominated
turbines. The assessment also includes an assessment of the special audible characteristics of tonality and

amplitude modulation in accordance with the NCTP.

In accordance with the NCTP, the testing will be repeated 12 months after the first round of post-

construction testing (within 14 months of commissioning)
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2 NCTP TEST METHOD

The NCTP establishes a methodology to determine compliance in accordance with the Planning Permit
Conditions and New Zealand Standard 6808:2010, Acoustics — Wind Farm Noise (the Standard). The NCTP
provides four residential logging locations where noise levels from operation of the Wind Farm are to be
measured. Where the Wind Farm is shown to be compliant with the noise criteria at the test locations, the
Wind Farm is compliant with the Planning Permit Conditions in accordance with the NCTP. The following

table provides the four locations.

Table 1: Testing Locations

i X Coordinates (WGS 84 Zone 54) Alternate Test
No Testing Location .
Easting Northing Location
1 18 680221 5807762 17
2 46 (PN) 673610 5803201 47 (PN)
3 52 (PN) 671547 5811153 51 (PL)
4 62 675853 5812054 21

(PL) Participating Landholder

(PN) Participating Neighbour
There was one residential logging location where access was not granted (H52) and the noise monitoring was
therefore conducted at the alternate location (H51) with approximate coordinates 671667E, 5811042N.
Sonus conducted a pre-construction noise assessment of the Wind Farm that included determining the
criteria which apply at residences in the vicinity of the Wind Farm. Table 2 is from the pre-construction noise

assessment and summarises the criteria for the compliance monitoring locations.

Table 2: Criteria

Reside_ntial Criteria dB(A), at Integer Hub Height Wind Speed, m/s
Logging
Location 3 4 5 6 7 8 9 10 11 12
H18 40 40 40 40 40 40 41 43 45 47
H46 40 40 40 40 40 40 41 43 44 46
H52 / H51 40 40 40 40 40 40 40 40 41 43
H62 40 40 40 40 40 40 41 40 43 44
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In accordance with the NCTP, nearfield and intermediate testing was conducted for the purpose of
determining the character of noise (tonality and amplitude modulation) from the turbines and enabling noise
from other sources to be excluded from the data analysis. The testing was conducted at locations where the
noise from other sources in the environment is minimised (in comparison to the noise level from wind
turbines) and therefore the results can assist in determining compliance at the residential logging locations,

when the noise from turbines is masked by other sources.
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3 NEARFIELD AND INTERMEDIATE MEASUREMENTS

3.1 NEARFIELD MEASUREMENTS
Nearfield measurements were conducted at two representative turbines (HO9 and GO06) in general
accordance with IEC61400-11 Edition 3.0 (2012) (IEC61400-11) from 13 to 15 July 2021. The results of the
measurements in the nearfield have been analysed to determine:
e the apparent sound power level (in accordance with IEC61400-11);
e if any special audible characteristics were present as follows:
o Tonality: the K; adjustment and frequency of any tones in accordance with 1S01996.2;

o Excessive amplitude modulation: in accordance with the NZS6808 Interim Test Method.

The apparent sound power levels provide an indication of the wind speed at which the highest noise is
emitted from the turbines. If the noise at residential logging locations continues to increase at wind speeds
above the wind speed of highest noise emission, it indicates that the noise is from sources other than the

turbines (most commonly wind in trees) for high wind speed conditions.

Where the special audible characteristics of tonality or excessive amplitude modulation are identified in the
nearfield measurements, there is the potential for the characteristic to be present at residential locations

and a further assessment is required.

3.1.1 Data Collection
Noise measurements were made using Class 1 Rion NL-52, NATA calibrated, sound level meters equipped
with a one-third octave band analyser. The sound level meters were calibrated before and after the

measurements using a Class 1 Rion NC-74 calibrator (serial number 35094478), with negligible drift observed.

The measurements were taken in the proximity of two representative turbines, H09 and GO06. The
measurement locations are provided in Table 3 with the serial number of the sound level meters. The

calibration certificates are provided in Appendix A.

Table 3: Nearfield Measurement Locations

Coordinates
Turbine Sounq Level Meter Slant Distance (m) | Downwind Direction (°)
Serial Number Easting Northing
HO9 00320653 671772 5803371 206 350
GO06 00320647 670022 5805695 203 7
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A secondary wind shield was used for each sound level meter and was positioned over the microphone on

the measurement board. The following figure shows an example of a nearfield monitoring setup used.

Secondary wind shield tied
down over microphone

=

£= Measurement board

///

Weather-proof case with
sound level meter inside

Figure 1: Example Nearfield Monitoring Set Up
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The insertion loss of the secondary wind shield has been measured and is summarised in the following table.

Table 4: Secondary Wind Shield Insertion Loss

Frequency 1/3-
20 25 31.5 40 50 63 80 100 125 160
octave band (Hz)

Insertion loss (dB) -0.2 -0.2 -0.2 -0.2 -0.2 -0.5 -0.3 -0.6 -0.2 -0.3

Frequency 1/3-
200 250 315 400 500 630 800 1000 1250 1600
octave band (Hz)

Insertion loss (dB) -0.3 0.1 0.3 1.2 2.0 2.7 19 0.9 11 2.1

Frequency 1/3-
2000 2500 3150 4000 5000 6300 8000 | 10000
octave band (Hz)

Insertion loss (dB) 1.5 2.1 2.5 2.3 2.5 2.7 3.1 3.6

3.1.2 Apparent Sound Power Level

The apparent sound power level at each integer wind speed has been derived using the general procedure
outlined in Section 9 of the IEC 61400-11:2012. It is noted that the wind speed based on power output of the
wind turbine was not available during the measurements and therefore the nacelle anemometer has been
used for the analysis of hub height wind speed while operating®. At times when the turbine is paused to
obtain background noise level measurements (in the absence of the test turbine noise level), the wind speed
from the closest meteorological mast is used to remove the effect of the stationary blade on the nacelle

anemometer measurements.

It is noted that the use of anemometer wind speed instead of wind speed based on output power can result

in inaccuracies at low wind speeds. The measurements of peak sound power level would not be affected.
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3.1.2.1 Analysis Procedure

The steps taken to derive the apparent sound power level at each integer wind speed for turbines H09 and

GO06 are provided below:

1.
2.

Any data points which are outside of the downwind +/- 15 degrees range are excluded,;

All measured equivalent sound pressure levels at each one-third octave band between 20 Hz to
10 kHz are normalised to the measured overall equivalent sound pressure level. The one-third octave
band levels between 20Hz and 10kHz are logarithmically summed and its difference with the
measured overall level is arithmetically added to each one-third octave band levels.

The one-third octave band equivalent sound pressure levels are corrected for the influence of the
secondary wind shield. The secondary wind shield insertion losses provided in Table 4 are
arithmetically added to the one-third octave band levels. The resultant overall sound pressure level is
obtained by logarithmically summing the corrected one third octave sound pressure levels.

The one-third octave band equivalent sound pressure levels are sorted into wind speed bins, each
+0.25 m/s wide, centred at integer wind speeds. The turbine operational noise and background noise
data are segregated into separate data sets.

The average one-third octave band equivalent sound pressure levels for each wind speed bin are
determined logarithmically. The one-third octave band equivalent sound pressure levels at the bin
centres are then calculated using linear interpolation between the bin average sound pressure level
and wind speed values.

The background corrected wind turbine sound pressure levels are derived using the one-third octave
band equivalent sound pressure levels (referenced to the bin centre) as follows:

a. “turbine off” sound levels are logarithmically subtracted from the “turbine on” sound levels
where the “turbine off” level is at least 3 dB(A) below the “turbine on” one-third octave band
equivalent sound pressure level.

b. In the case where the “turbine off” sound level is within 3 dB(A) of the one-third octave band
“turbine on” sound pressure level, 3 dB(A) has been subtracted from the one-third octave
band “turbine on” equivalent sound pressure level.

The background corrected wind turbine sound pressure levels at each one-third octave band are
used to calculate the apparent sound power levels at each integer wind speed using Equation (26) in
the IEC 61400-11:2012. The slant distance for each measurement location is presented in Table 3.

The overall apparent sound power level at each integer wind speed is determined by logarithmically

summing the one-third octave band apparent sound power levels.
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3.1.2.2 Analysis Results

The following graphs show the apparent sound power level for each of the test turbines at each integer wind

speed after the data analysis.
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Figure 2: GO6 Sound Power Levels
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Figure 3: HO9 Sound Power Levels

Page 10



Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

The results indicate that the noise level from the turbines does not increase any further for wind speeds
above 12m/s. Based on the results, any increase in noise level at residential logging locations above that
measured at 12m/s will be as a result of noise sources other than the Wind Farm. The assessment has

therefore been restricted to wind speeds up to and including 12m/s.

3.1.3 Tonality
An assessment has been made of the special audible characteristic of tonality at the nearfield locations in
accordance with Annex C of 1S01996.2 (2007), based on the data measured in general accordance with

IEC61400-11.

The level of tonality for each integer wind speed has been determined based on the tonality for 2-minute
periods at each integer wind speed. The 2-minute periods analysed were those where the average wind
speed was close to each integer as practical. Where a 2-minute period was not found close to the integer
wind speed, a 1-minute period has been used as a replacement. A total of 85 periods (40 for H09, 45 for GO6)
have been analysed for wind speeds ranging between 3m/s and 12m/s including each integer wind speed, as
well as wind speeds between integers. Where the tonality adjustment K; was greater than 0 dB for any of the
assessed periods, an assessment was conducted at the residential logging locations. The nearfield tonality

assessment identified the following periods where tones were present:

Table 5: Tonal Adjustments K

Location Windspeed Frequency Kt
3m/s 76.2Hz 3.86
76.2Hz 3.25
HO9 4m/s 76.2Hz 2.71
76.2Hz 4.87
5m/s 79.1Hz 4.49
96.7Hz 2.19
3m/s
82.0Hz 0.33
82.0Hz 1.09
G06 4m/s
79.1Hz 2.05
102.5Hz 3.18
6m/s
87.9Hz 1.75

In accordance with the NCTP and based on the above, tonality has been considered at the residential logging
locations for wind speeds of 3m/s, 4m/s, 5m/s and 6m/s. Although the tonality detected was only in the
one-third octave bands with centre frequencies of 80Hz and 100Hz, the assessment at residences was
conservatively extended to include the 63Hz and 125Hz one-third octave bands. The assessment is detailed
in Section 4.
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3.1.4 Amplitude Modulation

The NCTP references the “interim test method” provided in Section 3.2 of NZS6808:2010 to test for excessive
amplitude modulation. Audio files from the two nearfield measurement locations have been used to
determine if amplitude modulation was excessive, which is defined in the NCTP to occur when the measured

A-weighted peak through trough levels exceed 5 dB(A) at the blade pass frequency on a regular basis.

Samples have been analysed for each integer wind speed and show amplitude modulation at approximately
1 Hz (the approximate blade pass frequency). Typical peak to trough values were in the order of 2 to 4 dB,
which is below the 5 dB criterion. The following figure shows an example time series showing the amplitude

modulation and further graphs of all wind speeds are shown in Appendix B.
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Figure 4: Amplitude modulation assessment example

Given that there is no indication of excessive amplitude modulation in the nearfield, the procedures outlined
in the NCTP do not require further consideration at the residential logging locations and no adjustments or

penalties are made to the measurements for the character of amplitude modulation.
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3.2 INTERMEDIATE MEASUREMENTS
The NCTP recommends that the noise level from the Wind Farm be measured simultaneously at the
residential logging locations as well as intermediate locations, which:

e are between the Wind Farm and residence being assessed; and,

e have a higher Wind Farm noise level to background noise level ratio (the noise level from the Wind

Farm is more likely to be measurable above the level of background noise).

Data filtering may remove time periods where noise data collected at an intermediate position confirms that
the source of the noise at a residential logging location is not the wind turbines. For example, noise data
collected in a particular 10 minute interval at a residential logging location may be removed:
o if the noise measured in the same period at the intermediate position (closer to the turbines)
is at a lower level; or
o if the frequency content of the noise at the receptor is not consistent with the frequency

content at the Intermediate Position.

The locations of the intermediate measurements were a combination of residences associated with the Wind
Farm (beneficiaries), which are between the residential logging locations and the Wind Farm, and two
locations which were in paddocks between residence H18 and the closest turbine and residence H51 and the

closest turbine.

The noise level was measured at the intermediate locations using a combination of Rion NL-52, NL-42 and
NL-21 Class 1 and 2, NATA calibrated, sound level meters. The coordinates of the intermediate locations and
the serial numbers of the sound level meters used are provided in the following table and the calibration

certificates are attached in Appendix A.

Table 6: Intermediate Logging Locations

Intermediate Logging Coordinates Sound Level Meter Serial
Location Easting Northing Number
H18 Intermediate 678542 5807808 01298933
H51 Intermediate 671682 5810935 00683866/01298933
H62 Intermediate (H49) 673610 5803201 00320649
H46 Intermediate (H2) 672687 5804696 00320657
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An aerial photograph showing the residential logging locations, the turbine layout and the intermediate

locations is provided below:

H51 Intermediate ~21

H1'8 Intermediate

Legend

@ Residential Logging Location

@ Intermediate Logging Location
Wind Turbine

Dundonnell

Figure 5: Aerial View of the Site

The use of the intermediate location measurements are discussed further in Section 4.
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4  RESIDENTIAL LOGGING

The noise levels (Laso) at each of the residential logging locations were measured continuously in 10 minute
intervals over a number of periods between 14 July 2021 and 19 January 2022, which resulted in at least
6 weeks of data, not affected by operational constraints on the Wind Farm. It is noted that the extended
measurement period was as a result of a shutdown period for the Wind Farm (approximately 2 weeks) as

well as travel restrictions, which did not allow noise loggers to be downloaded or collected at all times.

At each of the residential logging locations, noise monitoring equipment was placed at the equivalent
position to the background noise logging location prior to construction of the Wind Farm with the exception
of:
e H51, where background noise levels have not been measured; and,
e H62, where the logger was placed approximately 15m further south to ensure line of sight to the
closest turbines (not obstructed by buildings) and such that the location was on the Wind Farm side

of the residence.

The position of noise loggers, in all instances, was on the Wind Farm side of the dwelling and at least 5m
from the building facade, to remove the effects of large reflecting surfaces. A photograph of the noise

logging equipment at each residential logging location is provided in Appendix C.

In addition to the noise logging, local wind speed logging was conducted at 3 locations (H2, H49 and H51),
with rainfall data collected at 2 locations (H2 and H51). The rainfall data and the measured wind speed at the
microphone height were used to identify periods when data might have been adversely affected by weather.
For locations where the local weather logging equipment was not deployed, data from the closest weather

logger has been used in the analysis.

At each of the monitoring locations, Rion NL-52 or NL-42, NATA calibrated, Class 1 or 2 sound level meters
with a noise floor of less than 20 dB(A) were deployed. The serial numbers of the sound level meters are

provided in the following table and the calibration certificates are in Appendix A.

Table 7: Sound Level Meter Serial Numbers

Residential Logging Location | Sound Level Meter Serial Number
H18 00220543
H46 00320652
H51 00598175
H62 01000229
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The sound level meters were calibrated before and after the background noise monitoring regime with a
Class 1 Rion NC-74 calibrator (with serial number 35094478) and the microphones were fitted with Rion
WS-15 all-weather wind shields.

During the noise monitoring regime, wind speed and direction was monitored at three meteorological masts
located around the Wind Farm (Operational Masts). The three locations have been used to provide a hub
height (114m) data set, free of wake effects. The wind speed data were then referenced back to the two
locations where masts were located during the pre-construction noise monitoring (Development Masts). This
was conducted based on correlations between the wind masts when all masts were operating, prior to the
operation of the Wind Farm and the process has been reviewed by DNV GL. The review is summarised in

report “10359504-AUME-T-02". The locations of the meteorological masts are provided below:

Table 8: Mast Locations

. Coordinates (WGS 84 Zone 54)

Mast Location - -
Easting Northing
Development Mast 1 (Dev 1) 671503 5806243
Development Mast 2 (Dev 2) 673295 5808362
Operational Mast 1 672712 5808278
Operational Mast 2 669927 5806734
Operational Mast 3 672116 5803360

4.1 DATA ANALYSIS
The NCTP allows noise from other sources to be removed as follows:
e By filtering out time periods:

o affected by rain, hail or wind based on a weather logger placed at an equivalent location to
one of the noise loggers. Data is adversely affected where precipitation occurs in a 10 minute
period or where a wind speed greater than 5 m/s is exceeded for 90% of a 10 minute period;

o when sufficient WTGs have not been connected to the grid to influence the measured level
during the current 10 minute period; and

o considered abnormal, such as during local construction or maintenance activities.

e By filtering out time periods or frequency content where noise data collected at an Intermediate
Position confirms that the source of the noise at a receptor is not the wind turbines.

e The subtraction of the background noise levels from the compliance noise measurements.
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It is noted that:

For a large wind farm, it is typical that at any time, one or more turbines may not be operating, for
maintenance or other reasons. As this is a typical scenario, it is inevitable that during the noise
monitoring regime, some turbines will not be operating. The operator has reviewed shutdown
activity and turbine operation and considers that 90% active turbines represents typical operation.
For an operating scenario with up to 10% of (randomly dispersed) turbines not operating, the overall
noise level would be reduced by less than 0.5 dB(A) compared with all turbines operating. Overall
noise levels therefore are unlikely to be affected by including points where up to 10% of turbines
were inactive. Data periods were therefore filtered when less than 90% of the wind turbines were
active.

Local weather data was not recorded for some time periods during the noise monitoring campaign.
During these periods, a conservative approach has been taken to not filter the data points for
adverse weather and therefore some higher noise levels may have been included in the assessment
where rain or high wind speeds occurred.

Although the NCTP allows for additional data filtering based on the results at the intermediate
location, this was not conducted. This is a conservative approach as noise from other sources is
included in the measured noise levels.

Although the NCTP notes that the background noise level will be subtracted from the residential
logging results where intermediate data is not used, the subtraction was not conducted. This is a
conservative approach as noise from other sources is included in the measured noise levels. That is,
the Wind Farm noise level is less than the measured noise levels which have been used to

demonstrate compliance with the noise criteria in this report.

Following removal, the remaining noise data were correlated with the hub height wind speed data for each

testing location. The hub height wind speed used for the correlation was taken from the same Development

Mast location as the pre-construction background noise assessments. The following table provides the

number of valid data points following removal of adverse data and identifies the wind mast which has been

used for the correlations at each testing location.
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Table 9: Number of valid data pairs and relevant wind mast

Testi .
estl.n & Vahd, Data Relevant Mast
Location Points
H18 7210 Development Mast 2
H46 7097 Development Mast 1
6619 Development Mast 1
H51A
6889 Development Mast 2
H62 7192 Development Mast 2

A For completeness, both masts have been used where it is unclear which mast was used for pre-construction

background noise monitoring.

A third order regression analysis was performed on the correlations to determine the noise levels to be

compared with the criteria.

4.2 RESIDENTIAL LOGGING RESULTS

The correlation graphs with the regression curve and criteria are provided in Figure 6 to Figure 10 inclusive.
The measured noise levels and criteria for each integer hub height wind speed from 3m/s to 12m/s have also
been tabulated below. It is noted that the analysis is limited to an upper wind speed of 12m/s based on the
nearfield measurements showing this as the wind speed where the highest sound power level was

measured.

The results indicate that the measured noise levels are less than the project criteria at wind speeds from
cut-in to 12m/s, without the filtering of data points based on the intermediate noise measurements and
without subtracting the pre-construction background noise level. The Wind Farm is therefore compliant with

the noise criteria subject to the assessment of special audible characteristics.
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Table 10: Resultant Wind Farm Noise Levels (dB(A))

3m/s am/s 5m/s 6m/s 7m/s 8m/s 9m/s 10m/s 11m/s 12m/s

S

®

S | 5| ®| 5| ®| 5| ®| 5| ®| §| ®| 5| ®| 5| ¢8| 5| ®| 8| ®| S

o S = S = S = S = S = S = S = S = S = S =

£ 4 3 ® 3 o 2 o 2 o ] © ] © s ® ] © ] © ]

“;,' (7] fes (7] ‘= (7] = (7] = (7] = (7] = (7] ‘= () ‘= (7] ‘= () fe

3 s o s o s o s o s o s o s o s o s o s o
H18 31 40 32 40 33 40 34 40 35 40 36 40 38 41 39 43 41 45 43 47
H46 34 40 34 40 34 40 35 40 35 40 36 40 38 41 39 43 41 44 43 46

H51Devl | 34 | 40 34 | 40 34 | 40 | 34 | 40 | 35 40 35 40 36 | 40 37 | 40 38 | 41 38 | 43

H51Dev2 | 34 | 40 34 | 40 34 | 40 | 34 | 40 | 35 40 35 40 36 | 40 37 | 40 38 | 41 38 | 43

H62 33 | 40 33 40 34 | 40 | 34 | 40 | 35 40 35 40 36 | 41 37 | 40 39 43 41 44
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Figure 7: H46 - Filtered L90 Noise Level Correlations to Development Mast 1 Windspeeds
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H51 - L90 against Windspeed

* 190 against Devl Windspeeds — Criteria Post Construction Regression Line

70
L]
60
L]
50 .
- » ...
e -.:.:
—_ B L3
3 253
:.3.40 W
= R b
g r"\ N"‘H"‘ }“T
(] L4 - f .'
— \‘-3
o Fal o3* F ]
2 30 L 1§ N
Q | ‘:.c’a
= oo.:o c“' ‘.‘{
L]
20
L] L]
10
Line of Best Fit
y=-0.0132x3+ 0.3466x2-2.2821x+ 38.234
0 R?2=0.0615
0 2 4 6 8 10 12 14

Hub Height Wind Speed (m/s)

Figure 8: H51 - Filtered L90 Noise Level Correlations to Mast 1 Windspeeds
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H51 - L90 against Windspeed
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Figure 9: H51 - Filtered L90 Noise Level Correlations to Mast 2 Windspeeds



Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

H62 - L90 against Windspeed
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Figure 10: H62 - Filtered L90 Noise Level Correlations to Development Mast 2 Windspeeds
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4.3 SPECIAL AUDIBLE CHARACTERISTICS
4.3.1 Tonality Adjustments
There were eleven instances when tonality was identified in the nearfield measurements, ranging between

76.2Hz and 102.5Hz, on windspeeds between 3m/s and 6m/s.

The NCTP therefore requires an assessment at the residential logging locations for these wind speeds and
frequencies of tone. It is noted that as a conservative approach, the tonal range was extended to the one-third
octave bands with centre frequencies between 63Hz and 125Hz. The following summarises the assessment in

accordance with the NCTP:

e For every 10 minute period, the equivalent sound pressure level in each unweighted one third octave
band was compared against the equivalent sound pressure levels in the neighbouring one third octave

bands.

e Where the sound pressure level exceeded the average level of adjacent bands by more than the values

in the table below, a potential tone was identified.

Table 11: Tonal Level Difference

One Third Octave Band Level Difference
25-125 Hz 15 dB
160-400 Hz 8dB
500-4000Hz 5dB

e For each of these potential tones, the digital audio was reviewed to determine if the tone was

associated with the Wind Farm.
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There were five instances where the 10 minute samples exhibited tonality within the one-third octave bands

between 63Hz and 125Hz. These are shown in the table below:

Table 12: Tones at Residences

Location Tones detected
H18 4
H46 1
H51 0
H62 0

The digital audio identified that in all cases, the tonality was from sources other than the Wind Farm. These
other sources were mostly local sources in the vicinity of the noise loggers, as well as distant vehicles. Based on

the assessment, no adjustments have been applied to the noise levels for tonality at the residences.

4.3.2 Modulation Adjustments
As noted in the nearfield measurement section, no excessive amplitude modulation was identified and
therefore the NCTP does not require further assessment at residential logging locations. No adjustments are

therefore made for the character of amplitude modulation.
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5 CONCLUSION

The first round of noise compliance testing has been conducted for the Dundonnell Wind Farm in accordance

with the NCTP.

The testing included noise measurements at four residential logging locations in the vicinity of the Wind Farm,
intermediate locations between these locations and the Wind Farm and in the nearfield of example turbines.
The results of these measurements have been used to confirm that the noise from operation of the Wind Farm
is less than the established noise criteria at all surrounding dwellings and that no penalties are warranted for the

special audible characteristics of tonality or amplitude modulation.
The Project therefore complies with the noise performance requirements as set out in Condition 11 of the

Planning Permit. In accordance with the NCTP, a second round of testing will be repeated 12 months after the

first round of post-construction testing (within 14 months of commissioning).
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6  APPENDIX A: CALIBRATION CERTIFICATES

AC@US&&C Unit 36/124 Loyalty Rd

North Rocks NSW AUSTRALIA 2161
R@S@a B.Ch Ph: 461 2 9484 0800 A.B.N. 65160 399 119
Labs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (20320

Client Details A\.mu:{i't_\ Lud
17 Ruthven Ave
Adelaide SA 5000

Equipment Tested/ Model Number :  Rion NL-52

Instrument Serial Number 1 00320647

Microphone Serial Number : 0340/

Pre-amplifier Serial Number : 54465

Post-Test Atmospheric Conditions
Ambient Temperature:  24.7°(
Relative Humidity :  49%
Barometric Pressure ;101 56kPa

Ambient Temperature: 2487
Relative Humidity :  46,3%
Burometric Pressure :  101.64kPa

Calibration Technician :  Jeff Yu

,S,&u,mi”“'i “heck:  Max Moore
Calibration Date : 29 May 2020

Report Issue Date: | Jun 2020

S
Approved Signatory : /mﬂ‘--? ken Williams

Clause and Characteristic Tested Result

wse and Chas 1 Clause and Characteristic Tested Result
12: Acoustical Sig. tests of a frequency weighting Pass 17: Level lincarity nel. the level range control Pass
13: Ehectrical Sig. tests of frequency weightings Pass 1 8. Toneburst nsponse Pass
14 Frequencey and time weightings ot 1 kHz Pass 19: C Weighted Peak Sound 1.evel Pass
15: Long Term Stability Pasy 20: Overload Indication Pass
16: Level lincarity on the reference level runge Pass 21: High Level Stahility Pays

The sounnd level meter submitted for testing has sucoessid ly completed the ¢

w5 | periodie tests of 1EC 61672

12013, for the environmental
condhtiaons under which the tests were performed

\s puble evidence v

vailable, from an independent testing organisation responsible fix ppeoy

g the results of pat
with 1EC 61672-2:201 3. 10 demonss

2 ¢ valusiion sest

wed 1 nccordae

ite that the model of sound level meter fully confoemed to the reguirements m
IEC 616721 2013, the sound level ieter subeitted for testmg conforms 3o he cliss 1 requirements of 1EC 616721 2013

Lesst Uncertmnties ¢ cusuremnen| -

Acoustic Tesis

Envien 1al Conditions
1234 7 Iy 02%
R Hoemicdeny 24%
SAH:

Bavowetere Pressy 0.0 5k
Electric:

W wwcwrnimenes ave denved a e 939 confidence leved with o covevage oo of

SN e ——— v D L AT e e

s calibration cestifcate is to be read in conjunetion with e calbration wst repon

Acoustic Research Labs Pty L is NATA Accredined Laboratory Numbser 14172
NATA Accredited for complance wilh ISONIEC 170235 - calibration

The results of the wsts, o

ws

ibrations and'or messurensents included vn s document are trmceabde 1o $1

ADCREDITATION ‘
NATA I8 o sagnatory to the ILAC Motual Recog

nnon Arranganent o the immunl recoeniion of th
equivalence of testing, medical testing. calibration sed mspection eels

Pagie o |
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.ﬁc@ us‘ti C Unit 36/1¢ Loyalty Rd
| Rﬂﬁﬁ h Morth Recks NSW AUSTRALIA 2151
arc Ph: +61 2 9484 0Boo A.B.N. 65160 395 119

Labs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number

C20540

Client Details

Sonus Pty Lid
17 Ruthven Avenue
Adelzide SA 3000

Equipment Tested! Model Number :  Rion ML-52
Instrument Serial Number : (0320653
Microphone Serial Number : (03402
Pre-amplifier Serial Number : 10661

Pre-Test Atmospheric Conditions ~ Post-Test Atmospheric Conditions

Ambient Temperature :  23.4°%C Ambient Temperature ;. 21.5°C
Relative Humidity @ 41.7% Relative Humidity :  42.5%
Barometric Pressure :  100.32kPa Barometric Pressure :  100.2kPa
Calibration Technician : Jeff Yu Secondary Checl:  Max Moore
Calibration Date = 24 Sep 2020 Report lssue Date ;6 Ot 2020

Ken Williams

Approved Signatory : /Mwﬂ-ﬂ

Clause and Characteristic Tested Result  Clause and Characteristic Tested Resul
12: Acowstical Sig. tests of a frequency weighting Perex 17: Level lineanty incl, the level range control Pass
13 Electrical Sig. tests of frequency weightings Perts 18: Tonchurst responss Puass
14: Frequency ond time weightings at 1 kHz P 19 C Weighted Peak Sound Level Pt
15 Long Term Slfl.lhi|i1}' Py Hb; Owerboad Indication Pess
16; Level lincarity on the reference level range Py 21: High Leve] Stability Poss

The soand level meter submitied for testing has suceesalully completed the class | periodic sests of IEC 61672-3:2013, for the environmental
canditions under swhach the sesis were perfonmed,

Aus public evidence wis ovailoble, from an independent testing arganisation responsdhle for appraving the tesults of patiern evaluaion test
performed in occordanee with 1EC 61672-2:2011, 10 demonstrate that the model of sound bevel meser fully conformed wo the requirements in
IEC B1871-1:101 3, the snumd hevel matsr silsited Far Wt g &anforms Lo lhe class | requirements of [EC 167212013

Lezst Uneertainties of Measuremeeni -

Acoustic Tests Environmentad Canditians

1250= sl | 2l Tenperaiire HIL 35T

k= = |}l Relative Humidite +1.4%

fkHz +) | Fali Baromenic Presmre +ILRI5kPa
Elecirical Tests S

Al ancgrrainiies ore devived ar dre 95% coplidence beve! winlh o coverage facior af 2

s e

This calibention certilicate is 1 be nead in comjunction with the calibration test repart

Acoustic Research Labs Pry Lid is NATA Accredited Laberatary Mumber 14172
Accredited for compliance with [SOVIEC | W23 - calibration

NATA
F 4 The results of the fests. calibemions aml'or measwrensams ineluded in this document ase traceabbe 1w 51
4 undls
WoALD M DO BT
il MATA isa signmory 1o the ILAC Mutual Hocognstiom Arrangemsent lor the mubual recogmition af the
equivalence of testing. medical festing. calibrotion and nspeciion nepons.
PadE | oF |
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ﬂcﬂuﬂic Unit 3614 Loyalty Rd
Morth Rocks MSW AUSTRALIA 2151
REE’EE F'Eh Ph: +61 2 9484 oBoo AB.N. 65150 399 115

Lﬂ hS Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate
Calibration Number (20538

Client Details  Sonus Pry Lid
17 Ruthwen Avenue
Adelaide 5A 5000

Equipment Tested! Model Number :  Rion ML-52
Instrument Serial Number : 00320657
Mierophone Serial Number : 03435
Pre-amplifier Serial Number : 10665

Pre-Test Atmospheric Conditions "~ Post-Test Atmospheric Conditions
Amblent Temperature : 21570 Ambient Temperature :  21.4°C
Relative Humidity ¢ 49.4% Relative Humidity :  47.4%
Baremetric Pressure:  99.92kPa Barometric Pressure :  99.96kPa
Calibration Technickan :  Jeff Yu Secondary Cheel:  Max Moore
Calibration Date : 23 Sep 2020 Report lssue Date ;6 Oct 2020
Approved Signatory - /5@""5 Ken Williams
Clawse and Charncteristic Tested Result  Clause and Characteristic Tested Result
12: Acoustical Sig. tests of a frequency weighting Poxs 17: Level linearity inc, the level range contral Pass
13: Ebectrical Sig. dests of frequency weightings Py 1&: Toneburst response Poss
14: Frequency and thme weightings a1 1 kHz Mass 19; C Weighted Peak Soumnd Level Pass
15; Long Tenm Stahility Port 20: Overload Indication P
16 Level linearity on the relerencs kevel rangs Poss 21: High Level Siability Posx

Thez smmdd lewe]l meter submilted for kesting has successfully complesed the class | perindic wests of 1EC G16T2-32201 3, for the environmenial
condiions inder wincly the we=ts were perormed.

A8 public evidenci was available, from an independent iesting organisation responsihle for opproving the resshs of pattem evalwmiion west
performed in accordance with 1EC 61672-2:2013, wo densonsirnte thin the model ol sound hevel meber fully conformed Lo the requinsments in
IEC 60672-1:2013, the sourd livel meter submitied for testing condorms in the: closs | requiremenis of IEC &1&72-1:3013

Least Uincertainties of Meassement -

Acpustic Tesis Enviromnmercad Conditions
F25Hz ER LR Tempperarmme £0.2%C
Tkif= +), § il Riehruiva Flaoialiy £3 4%
L E i) | 8 Beromeiric Prosmre w07 Skfa
Elevirical Tesis +i), [

AN waceraninntes e devived o dhe V5% conflidence level winh i ¢ orerage fcsr of 2

s I e —E T TR TEwE TR

This calibsmanioe cernficate 15 0 be read in conjuicism with the calibration est raprl

Acoustic Resesrch Labs Pry Lid i3 MATA Aceradited Laborston: Mambser 14172
HATA Accredited for compliance with [SCWIEC 17023 - calibration

Thiz results of the tests, calibrations and'or seeasuremenis included in this docwment are irmceahle o 51
unila

TR0 SR
AEEREDIIATIEN
MATA &5 o sigeatory w0 the ILAC Miual Recognigion Arrangsineig for the mutesd recognition of ths
efuivalrse of lestng, medical lesting, calibration and @spection reparts.

PaiGE | oF |
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CerTiFicate OF
CALIBRATION

CERTIFICATE NO: SLM 29615
EQUIPMENT TESTED: Sound Level Meter
Manufacturer: Rion

Type No: NL-25 Serial No: 00598175
Mic. Type: UC-59 Serial No: 15519
Pre-Amp. Type: NH-25 Serial No: 98387

Owner:

Sonus Pty Ltd
17 Ruthven Ave
Adelaide SA 5000

Tests Performed: |EC 61672-3:2013

Comments: All Tests passed for Class 1. (See overleaf for details)
CONDITIONS OF TEST:

Ambient Pressure 1011 hPaz1hPa Date of Receipt :  24/05/2021
Temperature 23 °C%1°C Date of Calibration : 25/05/2021
Relative Humidity 55 % 5% Date of Issue :  25/05/2021

AUTHORISED SIGNATURE:

Acu-Vib Test Procedure: AVP10 (SLM) based on |EC 61672-3.
CHECKED BY: ﬁ\

Fack Rielt
Accradtsd for compliance with ISOVUEC 17025 - Calibration
Resulls of the tests, calibration andior measurements includad in this document are traceable to SI unils
1hrough reference equipment that has been calibrated by the Australian National Measurement Instaute or
othar NATA accredited laboratories demarstrating traceabilty.

This report applias only to the item identified In the report and may not be reproduced in part.

The unceriainties quoted are calculated in accordanca wilh the methods of the 1SO Gude to the Uncertainty
of Measuremant and guoted at a coverage factor of 2 with a confidencs intarval of approximately 95%

Z\

"\A}‘ Acu-Vib Electronics

CALIBRATIONS SALES RENTALS REPAIRS

WOTD NECCONBIT

ACCREDITATION
Accreditest Lab No, 9262 Head Office & Callbration Laboratory
Acoustk and Yiretion W 14 22 Hudeon Ave. Castic #il ST 2154

Measurements (92) 9RO 8123
watwr gcuv b £sen au

Page 1012 Calkegton Cenlicate
AVCERTI0! Rev2 0 1400472021
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CerTiFicate OF
CALIBRATION

CERTIFICATE NO: SLM 29997
EQuIPMENT TESTED: Sound Level Meter

Manufacturer: Rion
Type No: NL-21 Serial No: 01298933
Mic. Type: UC-52 Serial No: 127252
Pre-Amp. Type: NH-21 Serial No: 31528

Owner: Sonus Pty Ltd
17 Ruthven Ave
Adelaide SA 5000

Tests Performed: |EC 61672-3:2013

Comments: All Tests passed for Class 2. (See overleaf for details)
CONDITIONS OF TEST:
Ambient Pressure 1006 hPa £1 hPa Date of Receipt :  07/07/2021
Temperature 25 °C=#*1°C Date of Calibration : 08/07/2021
Relative Humidity 38 % 5% Date of Issue : 08/07/2021

Acu-Vib Test Procedure; AVP10 (SLM) based on IEC 61672-3

CHECKED BY: .. | AUTHORISED SIGNATURE:

L
Hote Ssc
Accredited for compliance with ISQNEC 17028 - Calibeation
Results of the tests, calbration andior maesurements included In this document are traceable 1o S| units
through reference equipment that has been calibrated by tha Auslralian National Measuremant Instiute or
ather NATA accredied laboratories demonstrating lracaabilty.
This report spplies only to the kem Idantifiad In the report and may not ba reproduced in part.
The uncertainties quoted are calculated in accordance with the methods of the ISO Gukle to the Uncartamnty
of Measuremant and quoted at a coverage facior of 2 with a confidence interval of appraximalely 85%.

Z\

"\A}\ Acu-Vib Electronics

CALIBRATIONS SALES RENTALS REPAIRS

ACCREDITATION
Acoredited Lab No. 9262 Head Office & Calibration Laboratory
Acoustic and Vibration Urst 34, 27 Hud Ave, Cootie HN N 2134

Measurements J
T PR

Page 10f2  Calbration Cenificate
AVCERT103 Rev20  14/04/2021




Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

RION CO,, LTD.

3-20-41 Higashimotomachi Kokubunji Tokyo 185-8533
Phone:042(359)7888, Facsimile:042(359)7442

Certificate of Calibration

Name : Sound Level Meter, Class 2
Model : NL-42 S/No. : 01000229

Date of Calibration : January, 12, 2021

We hereby certify that the above product was tested and calibrated according to the prescribed Rion
procedures, and that it fulfills specification requirements.

The measuring equipment and reference devices used for testing and calibrating this unit are managed
under the Rion traceability system and are traceable according to official Japanese standards and
officlal standards of countries belonging to the International Committee of Weights and Measures.

RION CO.,, LTD.

K Doy

Manager, Quality Control Department
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LR -
NATacoustic
Ageustle Callbration & Testing Labasralery
Lewel 1, 4154 Elzabsth Sirest, 5 Hills KW 2010 ALUSTRALLA
= I:_EE: E218 10570 emal; sar SC.COMmau websile: v ratacoustic comoau
& division of Renzo Torin & Assocates |_'\E'.f.f_| Pty Lbd ABM 29 117 462 861
Certificate of Calibration ”-
Sound Level Calibrator ' EJ'
I { et
Calbration Date 120022021 Job Ho RESSE Operator AH |
CHent Hame SONUS PTY LTD f
Cliant Addrass 17 RUTHWVEMW AVE, ADELAIDE, S&, 5000 | |
| Test ltem |
# _*.'_-'-
Callbrator Make RION Model HNC-T2 Sertal No £35094273
Accasairies pa
[ Class(1or2) 1 |
Envrcnrmental Maasured r
Conditlons Start End -
Temparaturs [degc)| 236 T
Rel Fumidity (%) 5.2 5 i
Alr Pressure (kPa)| 1003 10026 i it‘r
Wsmw: A
IEC 605422017 "Elecimacoustics - Sound callorators™ T

Work Instruction:
FIWHIE SLM & Callorator Veriication

Laboratony Equipment :

GRAS Power Module type 125K 5N 1331616

GERAS 172" Pressure M im:!phnr £ 40AD M 232520 and pream olifier 5 252043 r

ERE422E Multifunction Acowstic Caliorator SH 2282472 F

Apilent Digital Multimeter Model 344014 5N MY41004335

Audin Tester AUDTZ0 v3.0 software .

Eehringer UCAZZZ USE Audio interface U-Control ! I
=

Traceabllity:
The resulis of the tests and measurements Included In this document are fraceabie via the test methods descrbed under each 1est, I
and by Te usa of e above equipment, which has been callbrated by MATA accrediied callbration facilties. | |
This document shall not ibe reproduced, except In full .

Soope: 3 =
This ceriifcate Is issued on the basls that the Instument complies with the marmufacturer's specification. 4 gt
Sea "Sound Level Callbrator vVesification - Sumimary of Tests" page for an amisad 1isT of resuits for each test.

Uncertainty:

Callbration Statement:
Thi sound callorator has Dean shown o conform to e ciass 1 requiremsnts for paniodc festing, descrbed In Annex B of IEC 61524117 for the sound _4.,
mressure level(s) and frequencyiles) stated, for the enmvironmenial conditions under which e tests were perfamed. However, as publlc evidence was not
Fwallabie, from a tesing organtzaton responsioke for patiem approval, to demonsiate that the model of sound callbrator confamed bo the requirements for 1
pattem evaluation described InAnnex A of IEC 608422017, no general statement or conciusion can be made about conformance of the sound callbrator o i u‘_\r_
e requirements of IEC 608422047, —

|
Aumortzed 5 .
ignatory: pmi |
HNATA .ﬂmed'ha-:l Laborabory
NATA mosr 1655
*J"
Accredited for e with
ISOAEC 17025 - Callbration i
s
WORLD RECOGNISED .
ACCREDITATION Print Mame: Aned Michasd Dates 15022021 [

Terpaie Docureend Mare BOT-I0E (e 82 Callaats Vel osten
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AC@US&EC Unit 36/14 Loyalty Rd

North Rocks NSW AUSTRALIA 2151
R@S@a IrCh Ph: +61 2 9484 0800 A.B.N. 65160 399119
Labs Pey Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate
C20318

Calibration Number

Client Details  Sonus Pty Ltd
17 Ruthven Ave

Adclaide SA 5000

l.«;uipmcnl Tested/ Model Number :  Rion NL-22

Instrnment Serigl Number : 00683864
Microphone Serial Number : 12059
Pre-amplifier Serial Number : 27972

Pre<Test Atmospheric Conditions
Ambient Temperature :  20.6°C
Relative Humidity :  54%
Barometric Pressure:  101.71kPa

Post-Test Atmospheric Conditions
Ambient Temperature ; 2557
Relative Humidity ;48 2%
arometric Pressure : 100 68kPa
leff Yu
29 May 2020

Calibration Technician :

Secondary Check:
Calibration Date :

Report Issue Date :

ol oy - 73
Approved Signatory : /‘m’*\/

use and Characteristic Tested Result

Max Moore
I Jun 2020

Ken Williams

Clause and Characteristic Tested Result
Acoustical Sig, tests of o frequency weighting Pasx 17: Level lincarity incl. the level range control Pass
13: Electrical Sig ol frequency weightings Pass 18: Toncburst respanse Pass
14: Frequency and tinee weightings at | kHz Pass 19: C Weighted Peak Soursd Level Pasy
15: Long Term Stability Pass 20: Overload Indicmion Pass
16: Level lineaniy on the reference level mnge Pass 21: High Level Stabslity Pass

Uhe sound level meter submated for testing bas 5

ceessfully completed the elass 2 periodic tests of 1EC 61672-3:201
condaions undet which 1he lests were perfonmed

3. for the emvirovscinal

Homever. no general statement o conedusion can be macke sbout conformance of the sownd kvel weter 10 e full requirersents of 11C 61672

1 2013 because evidence v avaslab e : i
domonstrate that the wodel o
IEC 61672

B approvals, 1o

meter lully conk

requirements in [EC 6167241 2

the penodic 1ests of
Y cover only o lnited subeset o' the specilicationsm 1EC 616

Least Uncertmimies of Mewsurensent

Acoustee lests Environmental Condities

0.1 Jdi Tempe 2N

n{3di Felaw Doy sy 29

0.14di Harometric Presswe AT
Flec 0N

W vcev saimtie s are deveved i the 95% comfidence fevel with @ coverage fixcaw of 2

s calibeation certificate 15 1o be read in conjunction with the calibration test repan
P

Acoustic Research Labs Py Lad 1s NATA Aceraditexd Labomton Number 14172
NATA Acerxhied for complsmsce with ISOYIEC 17025 - calibration
I results of the tests, calibrations andioc measuraments included
s

N this document are troceabke 1o S1

LECHEA TATION
NATA 15 2 signsory 1o the 1LAC M

c ol testimg

usl Recagninion Arongosent foe the mumual recognitson of 1y
calsbraton ond inspection repoets

equivakne medical te

PadGt ) oF |
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% Acoustic | Unit 36/14 Loyalty Rd
1 Morth Recks NSW AUSTRALIA 2151

RESEE [r'Ch Ph: +61 295484 0800 A.B.M. 65160 399 119
Labs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate
Calibration Number (20535

Client Dednils  Somnes F‘l:,.I Lid
17 Ruthven Avenue
Adelaide 24 3000

Equipment Tested' Model Mumber :  Rion ML-52
Instrument Serial Number : (0220543
Microphone Serial Mumber : 03377
Fre-amplifier Serial Number : 10543

Pre-Test Atmospheric Conditions Paost-Test Atmospheric Conditions o
Ambient Temperature : 22.4°C Ambient Temperature = 22.1°C
Relative Humidity :  50.1% Relative Humidity = 47%
Barometric Pressure :  99.81kPa Barometric Pressure = 99.87kPa
Calibration Techniclan :  Jeff Yu Scmfd.ary Check: Max Moore
Calibration Date = 22 Sep 2020 Report Issue Date : & Oct 2020
Approved Signatary ; /Mﬂd—d Ken Williams

Clause and Characteristic Tested Result  Clause and Charpcteristic Tested Result
12: Acoustical Sij'l tesis of a |i.'L1'.|.IEI'|L':\.' welghting Poss I7: Level lincarity incl. the level range eonirol Pass
13: Electncal Sig. tests of freguency weightings Pires 18: Tomeburst respons: Pars
14: Frequency and time welgltings at 1 kHz Pass 1%: C Weighted Peak Sound Level FPass
15: Long Term Stability Pegs 2k Qreerload Inlication Perss
16: Level linearity an the reference level mnge Pais 11: High Level Stability Peasz

The: saund level meter submttid for testing has successfilly compleicd the cliss | penodic seais of IEC 61672-3:200 3, for the envinommendal
condivons under which the lests were perfommed

As public evilese was avadloble, from on independent lesting orgaisalicn responsible for approving e results of pattem evaluation test
performed in accardance with [EC 41672-2:301 3, wo demonsirale thal tee madel of sound level meter fully confomed 1o the requirements in
IEC 61672-1:2013, the sommd leved meter submitted for testimg eonfoema 1o the class | requirements of 1EC §1672-1:2013.

Least Linceriainties of Measurement -

Acoistic Tests Envirrmenital Coadilons
TBH: ). I 25 Trugsrranmme il
Tkif= = [ falt Relauive Hamidiy =2 4%
BEF= L ) Barauenic Presiwed =001 kMg
Eleutrical Tests +). Il

AR unceviamnies are devived a dve $5% confideince fevel win o corerage facior gf 1

o LS

This calibentice certificat & 1 be read in conjusction with the calibration test report

i Acoustic Research Labs Pry Lid is NATA Adctrodiled Laboratory Bumber 14172
HATA Acoredited for conplianee wigh ISCKEC 17023 - calibmiion

The resulis of the fests, caldhrations and'or mensurenens meluded in this documsent s raceable 1 51
unils

e T MATA 15 2 signatory to the [LAC Mutual Recognition Arangement for the mubsal recognition of the
equivalence of testing, medical 1esting, calibration ond inGpacUion reseTs
PaGE | OF |
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AC@US&EC Unit 36/24 Loyalty Rd
North Rocks NSW AUSTRALIA 2
Research | o"h " 151

Ph: +61 2 9484 0800 A.B.N. 65 160 399119
[La bS Pty Led | www.acousticresearch.com.au

Sound |

.evel Meter

IEC 61672-3.2013
Calibration Certificate

Calibration Number

Client Details

C20320

Sonus Pty Ltd
17 Ruthven Ave
Adelaide SA 5000

Equipment Tested/ Model Number :
Instrument Sevial Number :
Microphone Serial Number :
Pre-amplifier Serial Number :

Rion NL-52
00320647
03401
S4465

Pre-Test Atmospheric Conditions
Ambient Temperature:  24.8°C
Relative Humidity :  46.3%
Barometric Pressure:  101.64kPa

Post-Test Atmospheric Conditions
Ambient Temperature : 24 77
Relative Humidity :  49%
Barometric Pressure :  101.56kPa

JefT Yu
29 May 2020

Calibration Technician :

Secondary Check:
Calibration Date :

Report Issue Date

/K'%'m -7

Max Moore
I Jun 2020

Approved Signatory : Ken Williams

_Clawse and Characteristic Tested

Result  Clause and Characteristic Tested
12: Acoustical Sig. te 1y weighting Peass 17 Level linearity incl, the level range control
13: Electrical Sig tests of frequency weightings Pasy 18 Toneburst respoase

Pass
19: C Weighted Pesk Sound Level i

L Frequency and time weightings ot 1 kilz Pazs

Fosy
15: Long Term Stability Puss 20: Overlosd Indication Paxs
16: Level linearity on the reterence level mnge Pass 21: High Level Stabilin "ass

M sound level metes submitied For testing his successiolly completed the ¢lass | periodse tests of 1EC 61672-3 2013, for the environmental
conditons under which the tests were performed

As publac evidence wis s lable. rons an mdependent testing organsation responsible foe appeaving the resal

perfomsad in ac ce with IEC §1672-2:201 3, 10 demonstrate that the model of sound bevel meter fully
1EC 616T2-1 2013, the soond Jevel meter subanitted for 1estmg conlorms o the clas 1 ajuirements

s of pattem evalwtion s

rogunrements ;s

213

Lesst Uncertmnties of Massurement -

Acousne Tests

Eny al Conditions
1230 Ty 02%
Hmikny 24%
¥h) 1= : ‘ 007 Sk Pa
Elecineal T 0NN

W wecerniimiies ave denved ai tive 955 confidence level with o ceveroge factar of

e A————— o

Ihis calibeation certificate is w0 be read m conjunction with the cishration test repon

Acoustic Research Labs Pry Lid 1is NATA Accrediied Lab
Accradited for complance with ISOVIEC 17025 -

raloey Number 14172
calibration

NATA

The results of the ests

calibvations and'oe messurements includad 1n s document are trceatde 1o $1
urms

ADCRAEDITATION

NATA 15 0 sagnatony o the 1LAC Mutuad Recogninon Amrangement foe the muminl recoeniion of D

equivatlence of testmg, medical testing. calibrauon aed mspoction repirts
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NATacoustic

Acoustlc Callbratben & Testing Laboratory

Lewad 1, 2184 Bllzabeth Strest., Surmy Hills NSW 2010 ALISTRALLA
P {2} 8218 0570 emall: send ratacoushc com.al  webshs: www natacousic.com au
A civision of Fenzo Tonin & Assodstes (NSW] Pry Lid AEN 29 117 452 254

- - - - ” -
Certificate of Calibration
Sound Level Meter (o
T B
Callbration Date]11/02/2021 | Job Mo [RB3SS | Operator [am {
Cllgnt Name|SCRUS FTY LTD r'
Cllgnt Address|17 ARUTHVEN ANE, ADELAIDE SA 5000 L
Test ltem el
Insfrumant Make]RICH Model[HL-52 Sarial Mo [FO0220648
Microphons Maks|RICH Model|UC-50 Serial Mo [F03398
Freamplinar Make|RICH Model[RH-25 Saral Mo [Fe0Eas
EXI'N Cable Make| NIl Model[RA Sarial Wo |NA
Acgegaoras| M Flrmiwars 2.0 r :
*
[ SIMTyps] 1 | .

[ Filters Class] wia |

I et ey
Conditions Sari | End |
ArT: 237 73E gy | R
Ral_Humidity [%)| 537 0.1 g
A)r Pressurs (kPaj| 100.6 100.5
Applicabda Standarda:
Periodic t26is were pesfiormed In accondance with procedunss from IEC £167.2-3:2013 and IEC 61280-3 2016
Wiork Insiruction:
FWi0E 5LM & Calibrator venfimtion F :
Laboratory Equipment :
BEKAZ26 Mutiiunction Acoustic Calbmabar SM 2258472 - g
Agliertt Function Generator Modal 332204 SH My43004013 il r
Agller Digial Mulmater Modal 344014 SN MY41004386 i
Tracaabdlity:
The results of the iesis and measuremens Includisd In Tis document ane taceable via the test methods described under each test, i |
and by the use of the abowe equipment, which has been callbrated by NATA acoredited cailbration Tadities. =
This document shall not be reproduced, except In Tull.
Scopa;
This cedtificate I issued on the basts that the Instnuimeant complias with the: manufaciurer's spacication.
Sea "Sound Level Meter Verfication - Summary of Tests™ page for an iemised Bst of resulis for sach st
Uncsrtaimty:
The uncerialnty i stated at a confidence level of 55% weing a k faciorof 2 .
¥
[CallEration StetEment !
The sound level meter submitied for 2sting has succassiully compicied Te pefodic tests of IEC 61672-3:2013 and IEC 61260-3:2016, for the emvimnmental { Ve
condiions under which the tests were performed. However, no general statement or condiusion can be made about confonmance of the sound level meter to e ful |
specfications of IEC £1672-1:2013 and IEC 61260-1:2014 bacause (3) eWdenta was not publicdy avallable, from an Independent testing organtzation responsibie
fior pattam apperovals, 1o demonsirate that the model of sound leval meter fully confiormed to the ciass 1 specifications In IEC 61672-122013 and IEC 51250-1:2014 | |
o comection data for acoustical test of frequency welghting wese not provided In the Instnuction Marual ard [b) because the periodic tests of IEC §1672-3:2013 and 5
IEC £1260-3:2016 cover only 3 Imited subset of e specfications In IEC 61672-122013 and IEC 612612014,
# e
Aumorzed Signatony:
N T NaTA Accredited Laboratory Numbsr
A A F 2
accredied for with L
ISCOMEL 17025 - I I‘
J
Prim Mame:  Anel Mchasi Date: 150252001 . |

Taitgisle Dol Mar: ROT-E (fev 729 SLM 120 Veillcalon

Page 38
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CerTiFicaTe OF
CALIBRATION

CERTIFICATE NO: SLM 29614
EQUIPMENT TESTED: Sound Level Meter

Manufacturer: Rion
Type No: NL-25 Serial No: 00320652
Mic. Type: UC-59 Serial No: 07470
Pre-Amp. Type: NH-25 Serial No: 87468

Owner: Sonus Pty Ltd
17 Ruthven Ave
Adelaide SA 5000

Tests Performed: |EC 61672-3:2013

Comments: All Tests passed for Class 1. (See overieaf for details)
CONDITIONS OF TEST:
Ambient Pressure 1012 hPa 1 hPa Date of Receipt: 24/05/2021
Temperature 23 *C21*C Date of Calibration : 25/05/2021
Relative Humidity 53 % 5% Date of Issue :  25/05/2021

Acu-Vib Test Procedure: AVP10 (SLM) based on IEC 61672-3.
CHECKED BY: . AUTHORISED SIGNATURE:

Accredited for compliance with ISONEC 17025 - Calration
Results of the tests, calbration and/or measuraments Inchidad in this document are iraceable (o Si units
through reference equipment that has been caldrated by the Australian National Measurament Institute or
other NATA accradited laborataries demonstrating traceability.

This report applies only to the itam identdad in the report and may not be reproduced in part.

The uncertainties quated are calculated in accordance with the methods of the ISO Guide to the Uncertainty
of Maasurement and quoted at a coverage factor of 2 with a confidence nterval of approximately 95%

Z\

NATA

Acu-Vib Electronics

CALIBRATIONS SALES RENTALS REPAIRS

WONLD AETOTNIED

ACCREDITATION
Accredited Lab No, 9262 Heac Office & Catbration Laboratory
Acoustic and Vibration Urt 34, 32 Hadson Ave, Castle I NSW 2154

Measurements (02) D0a0 813
weavee anu-vibcoes. s

Page 10f2  Calbration Centificate
AVCERT101 Rev20 14042021
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& ﬁc@us‘tit Unit 36/14 Loyalty Rd

Morth Rocks NSW AUSTRALIA 2151
Resea re Ph: +61 2 9484 0800 A.B.N. 65150 395119

u-ﬂ bs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate
Calibration Number  C 205410

Client Details  Somus Pty Ltd
17 Ruthven Avenue
Adelaide 54 5000

Equipment Tested! Model Number = Rion NL-52
Instrument Serial Number @ D0320653
Microphone Serial Mumber = 03402
Pre-amplifier Serial Number : 10661

Fre-Test Atmospheric Conditions Post-Test Atmaspheric Conditions
Ambieni T'EITI]'.IErHtlII't  234°C Ambieni T:mllerﬂurr ER I L
Relative Hamidity :  41.7% Relative Humidity :  423%
Barometric Pressure 1 100.32kPa Barometric Pressure: 100 2kPa
Calibration Technician :  JelTYu ) Secondary Checl: Max Moore
Calibration Date : 24 Sep 2020 Report Issue Date : 6 Oct 2020
Approved Signatory : /M&d Ken Willizms
Clause amd Characteristic Tested Result  Clause and Characteristic Tested Result
12: Acoustical Sig. tesis of o frequency weighting Fass 17: Level linearity inel. the level range contral Pass
3: Elecirical Sig. tests of frequency weightings Pass 18; Tonehurs! responss Part
14z Frequency and time weightings ot | kHz P 19: € Weighted Feak Sound Level Purss
15: Long Term Stability Pass 20; Orverkoad Indication Pass
16; Level linearity on the reference level range Pogs 21; High Level Siahility Pures

The sound level meter submitied for iesting has suceesafialy completed the class 1 periodic teais oF IEC §1672.3:3013, for the envirormeial
aomditians under which the tests were performed

As public evidence was available, fram an independent testing ofganisation responsdale for approsving the results of paltern evaluation iest
performed in accondance with 1EC 61672-2:201 3, 4o demovestrae that the model of sound level meter Telly conformed 1 the requirements in
IEC G1672:1: 201 3, the sound level meter submitsed for sesting conforms 5o the class | reqquirements of IEC 6167212003

Lessi Uncernaaniies of Mensuremen -

Acoimsiic Tesis Erviremimental Canditions
F35H= = Tetiipne rimtuiy L 380
Ttz wil f {dl Relative Humidin +2 4%
AwlM: sl J3dE Barowneiely Presiuny a0 & Fo
Electrical Teses wll Fiplf

AN wicarlamiies are denyed of the 85% confldence fevel with a coverge_facror af 2,

[ e

This calibration ceritficaie is o be rend in conjunction with the calibemiion s repon

Acoustic Reszarch Labs Pry Lid is NATA Accredited Labomiory Mumdber 14172
HATA Aceredited for complance with 1SV EC 17025 - caldbracion.

The resules of thee bests, calibrations andtor measuements ingluded in this dacument are tmoeable bo 51
wnils

AERLD B

SOLEEDIEATSN e . .
MWATA &0 sigratory o the ILAC Mulual Recognition Armangement for the mutual recognition of the

equivalerce of lesting, medical testing, calibestion and inspection repors
PacGE 1 0F |
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7  APPENDIX B: AMPLITUDE MODULATION GRAPHS
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Figure 11: Amplitude Modulation - HO9 - 3m/s
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Figure 12: Amplitude Modulation - HO9 - 4m/s
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Figure 13: Amplitude Modulation - HO9 - 5m/s
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Figure 14: Amplitude Modulation - HO9 - 6m/s
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Figure 15: Amplitude Modulation - HO9 - 7m/s
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Figure 16: Amplitude Modulation - HO9 - 8m/s
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Figure 17: Amplitude Modulation - HO9 - 9m/s
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Figure 18: Amplitude Modulation - HO9 - 10m/s
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Figure 19: Amplitude Modulation - HO9 - 11m/s
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Figure 20: Amplitude Modulation - HO9 - 12m/s

Page 50



Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

46

45.5

45

44.5

-~
=

Noise Level (dB(A))
F=3
w
(52}

=
W

425
42
415
41
0 1 2 3 4 5 6 7 8 9 10
Time (s)

Figure 21: Amplitude Modulation — GO6 - 3m/s
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Figure 22: Amplitude Modulation — GO6 - 4m/s
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Figure 23: Amplitude Modulation — GO6 - 5m/s
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Figure 24: Amplitude Modulation — GO6 - 6m/s
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Figure 25: Amplitude Modulation — GO6 - 7m/s

Page 55



Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

54

53.5

53

52.5

vl
o8]

Noise Level (dB(A))
u
=
(52}

w
ey

50.5
50
49.5
49
0 1 2 3 4 5 6 7 8 9 10
Time (s)

Figure 26: Amplitude Modulation — GO6 - 8m/s
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Figure 27: Amplitude Modulation — GO6 - 9m/s
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Figure 28: Amplitude Modulation — GO6 - 10m/s
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Figure 29: Amplitude Modulation — G06 - 11m/s
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Figure 30: Amplitude Modulation — G06 - 12m/s

Page 60



Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

8 APPENDIX C: LOGGER LOCATION PHOTOS

Figure 31: H18 — First View
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Figure 32: H18 — Second View
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Figure 33: H46 — First View
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Figure 34: H46 - Second View
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Figure 35
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Figure 36: H51 — First View
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Figure 37: H51 - Second View

Page 67



Dundonnell Wind Farm

Noise Compliance Testing
$5345.1C12
September 2022

e Ry

Figure 38: H51 - Third View
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Figure 42:Turbine HO9
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