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EXECUTIVE SUMMARY
This document presents the initial Acoustic Compliance Report for Stage 1 of the Murra Warra Wind Farm, as
required by condition 12 of the wind farm’s planning permits1.
The Acoustic Compliance Report is based on the results of the first round (round 1) of noise compliance
monitoring for Stage 1 of the Murra Warra Wind Farm. The wind farm was partly operational during the
monitoring period. A total of fifteen (15) of the sixty-one (61) Stage 1 turbines started operating at different
times during the monitoring period.
The monitoring was carried out in accordance with the planning permits and the applicable standard
NZS 6808:2010 Acoustics – Wind farm noise (NZ 6808:2010). The monitoring was also conducted in general
accordance with the Noise Compliance Testing Plan2, with some practical variations in procedures in
recognition of the low noise level contribution of the wind farm at the time.
The noise monitoring comprised:
•

Unattended measurements at three (3) residential locations

•

Unattended measurements at three (3) intermediate locations positioned nearer to the wind farm

•

Attended observations to inform an assessment of the noise characteristics of the wind farm.

As a result of the limited number of wind turbines which were operating during the noise monitoring period,
the noise contribution of Stage 1 of the Murra Warra Wind Farm could not be distinguished from background
noise levels at the receiver locations. This is supported by conservative modelling of the operational turbines
which indicated that the noise levels associated with the Stage 1 turbines which had begun operating during
the round 1 noise monitoring period would have been relatively low.
The results demonstrate that operational noise levels associated with Stage 1 of the Murra Warra Wind Farm
complied with the noise requirements outlined in condition 12 of the planning permits during the round 1
noise monitoring period.
Operational noise compliance is to be re-assessed by repeat noise monitoring at six month intervals until a
final round of noise monitoring is commenced and completed after Stage 1 of the wind farm has been fully
operational for a period of twelve months.

1

Horsham Rural City Council Planning Permit No. PA1600127 and Yarriambiack Council: Planning Permit No.
PA1600128, both issued 21 November 2016.

2

MDA report Rp 003 R01 20181019 Murra Warra Wind Farm Stage 1 – Noise Compliance Test Plan dated
21 November 2019
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1.0

INTRODUCTION
The Murra Warra Wind Farm is a consented project located in the Horsham Rural City Council and
Yarriambiack Council local government areas.
The Murra Warra Wind Farm is being developed in two stages which comprise:
•

Stage 1 – the southern section of the wind farm comprising up to sixty-one (61) turbines

•

Stage 2 – the northern section of the wind farm comprising up to fifty-five (55) turbines.

Stage 1 of the wind farm is being constructed by Downer Group (Downer) and is partly operational,
with the first turbine operating as of 9 April 2019. Stage 2 of the wind farm is being developed
separately and turbines are yet to be installed.
The planning permits for the wind farm specify that the wind farm must comply with the noise
criteria detailed in New Zealand Standard 6808:2010 Acoustics – Wind Farm Noise (NZS 6808:2010).
The planning permits also require Acoustic Compliance Reports to be prepared after the wind farm
starts operating.
Marshall Day Acoustics was engaged by Senvion, and subsequently Downer Group, to conduct noise
compliance monitoring for Stage 1 of the wind farm.
This report presents the results of the first round (round 1) of noise compliance monitoring for
Stage 1 of the wind farm in accordance with the planning permits and NZS 6808:2010.
The monitoring spanned a period prior to and following the start of operation of the first turbine at
the site. This enabled background noise data to be obtained, as well as operational noise data for the
initial period of operation of the wind farm, as required by the planning permits. However, as a result
of the relatively low number of turbines which had started operating, the noise contribution of the
wind farm was below the noise level expected when Stage 1 is fully operational. This means that
operational noise monitoring was not strictly warranted at all locations at the time, on account of the
very low wind farm noise levels at the most distant survey locations.
The monitoring was therefore conducted in general accordance with the Noise Compliance Testing
Plan3 (NCTP), with some practical variations in procedures in recognition of the low noise level
contribution of the wind farm at the time.
This report is to be read in conjunction with the background noise report4 and the NCTP.
Acoustic terminology used throughout this report is presented in Appendix A.
Site layout information is detailed in Appendix B.
The planning permits’ noise related conditions are reproduced in Appendix C.

3

MDA report Rp 003 R01 20181019 Murra Warra Wind Farm Stage 1 – Noise Compliance Test Plan dated
21 November 2019

4

MDA report Rp 001 20181019 Murra Warra Wind Farm – Background Noise Monitoring dated 11 November 2019
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2.0

WIND FARM DETAILS
Stage 1 of the Murra Warra Wind Farm is to consist of sixty-one (61) Senvion 3.7M144 wind turbines.
The first turbine at the site started operating on 9 April 2019, and a total of fifteen (15) turbines at
the northern end of Stage 1 had started operating by the end of round 1 of the operational noise
survey. Details of the installed turbines are outlined in Table 1 below.
Table 1: Wind turbine details
Detail

Description

Make

Senvion

Model

3.7M144

Rotor diameter

144 m

Hub height

149 m

Blade orientation

Upwind

Turbine regulation method

Variable blade pitch

Maximum rated power generating capacity

3.7/3.8 MW (normal/power mode)

Cut-in wind speed (hub height)

3.5 m/s

Rated power wind speed (hub height)

12 m/s

Cut-out wind speed (hub height)

26.0 m/s

The Senvion 3.7M144 has the ability to be operated in a power mode for brief periods of increased
demand. It is understood that this mode of operation is atypical and was not used at any time during
the noise monitoring period. The turbine’s maximum operational wind speed is also understood to
have been limited to 20 m/s during the noise monitoring period (for operational reasons).
For modern variable speed pitch regulated wind turbines, the sound power level profile as a function
of wind speed typically increases until it reaches rated power. At wind speeds approaching the speed
of rated power, the sound power level of the turbine no longer increases with increasing wind speed,
as shown Figure 1 for the Senvion 3.7M144 (further details of the sound power data are provided in
Appendix D).
Figure 1: Senvion 3.7M144 - Sound power level versus wind speed
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3.0

NOISE CRITERIA
Condition 12 of the planning permits specifies that operational noise levels from the Murra Warra
Wind Farm must comply with NZS 6808:2010 at noise sensitive locations.
The operational noise requirements of the planning permits and NZS 6808:2010 are specified in
terms of wind farm noise limits that apply at noise sensitive locations. The following key aspects of
the noise limits are noted:
The fixed value component of the limits is set at a value of 40 dB LA90, except in those instances
where the high amenity provisions of NZS 6808:2010 are applicable. The subject of high amenity
areas was addressed in the endorsed pre-construction noise assessment for the Murra Warra Wind
Farm. The assessment determined that high amenity limits are not applicable, based on the land
zoning of the areas surrounding the wind farm.
The operational noise limits in accordance with Condition 12 are therefore defined as 40 dB LA90 or
the background noise level LA90 + 5dB, whichever is higher.
Condition 12. b. iv. allows for the base limit to be increased by a written noise agreement between
the wind farm operator and the dwelling owner. Noise agreements have been established with some
noise sensitive locations (see Appendix C for details). However, for the purposes of the noise
compliance monitoring, a base limit of 40 dB LA90 is referenced for these locations.
Operational wind farm noise limits for the Murra Warra Wind Farm, determined in accordance with
condition 12 of the planning permits and NZS 6808:2010, are detailed in Section 3.0 of the NCTP.
The noise limits applicable to Stage 1 of the Murra Warra Wind Farm are reproduced in Table 1 and
Table 2.
Table 2: All-hours period operational wind farm noise limits, dB LA90
Location

Site wind speed (m/s) at 139 m AGL at reference mast M220 [1]
3

4

5

6

7

8

9

10

11

12

13

14

15

16

H41

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

41.7

H46

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.4

41.7

42.7

43.3

43.3

H57

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.2

40.6

H155

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.1

42.4

44.8

H160

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

H161

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

41.3

43.1

45.0

Note 1: reference mast at 612004 E, 5963654 N (MGA 94 Zone 54)
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Table 3: Night period operational wind farm noise limits, dB LA90
Location

Site wind speed (m/s) at 139 m AGL at reference mast M220 [1]
3

4

5

6

7

8

9

10

11

12

13

14

15

16

H41

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

H46

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.2

41.0

41.2

H57

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

H155

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.6

43.2

H160

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

H161

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

41.1

Note 1: reference mast at 612004 E, 5963654 N (MGA 94 Zone 54)
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4.0

NOISE SURVEY & ANALYSIS METHOD
This section provides a brief summary of:
•

the noise monitoring locations

•

the survey method

•

the analysis method.

Full details are documented in the NCTP.

4.1

Noise monitoring locations
Noise monitoring was carried out at the three (3) receiver locations and three (3) intermediate
locations specified in Section 4.1 of the NCTP. The monitoring locations are reproduced in Table 4
below.
Table 4: Noise monitoring locations
Location

Direction from wind farm

H41

South of stage 1

H155

West of stage 1

H161

Central (between stage 1 and stage 2)

Int4

South of stage 1

Int5

West of stage 1

Int6

Northwest of stage 1

The measurement locations are illustrated on the following page in Figure 2.
Coordinates and photographs for the noise monitoring locations are provided in Appendix G to
Appendix M.
Noise levels at the receiver locations H41, H155 and H161 are the primary consideration for assessing
compliance with the requirements of the planning permits. The measurements at the intermediate
locations provide a secondary reference for assessing noise levels at the receiver locations in the
event that the results obtained at the receiver locations are inconclusive as a result of background
noise levels. The intermediate location also provides a reference point for repeat compliance testing
in the future.
The positioning of the equipment at each noise monitoring location was as close as practically
possible to that of the background noise monitoring carried out before the wind farm was
developed. In relation to the monitoring at receiver locations, the equipment was positioned:
•

not less than 3.5 m from vertical reflecting surfaces

•

on the wind farm side of the dwelling, and as near as practical to a distance of 20 m from the
dwelling while avoiding reflecting surfaces and localised sources of background noise.
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Figure 2: Monitoring locations relative to the approved Murra Warra Wind Farm
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4.2

Survey description
The survey comprised noise measurements and attended observations as required by the NCTP. Key
elements of the survey are summarised in Table 5 below.
Table 5: Summary of key elements of the post construction noise survey
Item

Description

Monitoring locations

Three (3) receiver locations and three (3) intermediate locations as described
in Section 4.1.

Monitoring Period

9/4/2019 (first turbine start date) to 22/5/2019 equating to approximately
six (6) weeks at each location.
The survey period coincided with construction of sections of Stage 1 of the
wind farm. Also, the extent of Stage 1 wind farm operation was limited and
variable during the period.
Analysis procedures for removing the potential influence of construction
noise and accounting for varied turbine operation are described in
Section 4.3.

Attended observations

Attended observations of wind farm noise were undertaken at the end of the
noise monitoring period by a qualified acoustic engineer with experience in
the assessment of wind farm sound. In strict accordance with the NCTP,
multiple additional observations are required during each round of noise
monitoring. However, the NCTP procedures are primarily defined for the
assessment of complete operation of the wind farm. The number of turbines
operating the site was limited and highly variable, particularly at the start of
operations. Additional observations were therefore not considered
warranted for the initial phase of operation (noting that, in strict accordance
with the NCTP, monitoring at all locations was not strictly warranted at all
locations, due to the low predicted noise levels).

Sound level meters

Class 1 automated sound loggers (most accurate class rating for field usage).
Microphones mounted at approximately 1.5 m above ground level and fitted
with enhanced wind shielding systems based on the design
recommendations detailed in the UK good practice guide5.
See equipment specifications and calibration records in Appendix E.

Noise measurement data

A-weighted average and statistical sound pressure levels.
One-third octave band frequency noise levels and a brief audio sample every
ten (10) minutes to aid the identification of extraneous noise influences.

5

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

Description

Local wind speed and
rainfall data

A weather station was installed beside one of the noise monitoring locations
to concurrently record rainfall and wind speeds at microphone height.
This data was recorded to identify periods when local weather conditions
may have resulted in excessive extraneous noise at the microphone (i.e.
rainfall).

Site wind speed data

Hub height wind speeds at mast reference M220 for correlating background
noise levels with site wind speeds.
The data was provided by Downer, based on analysis conducted by DNV-GL
on behalf of Downer, to synthesise data a wake-free data set (i.e. free from
wake effects associated the turbines installed at the site). The synthesis by
DNV-GL involved the collation and analysis of wind speeds measured at
multiple heights and locations around the site, including the reference mast
M220.
A summary of the analysis process to produce the synthesised wake-free
dataset is reproduced in Appendix F.

4.3

Data analysis
Analysis procedures in accordance with the planning permits and NZS 6808:2010 are specified in
Section 5.0 of the NCTP.
This analysis broadly involves:
•

collating the measured noise levels, site wind speeds and local weather data into a single dataset

•

filtering the data set to remove measurement results affected by extraneous or atypical noise

•

filtering the data set for the range of site wind speeds in which the turbines are operational

•

filtering the data set where necessary to account for site wind directions

•

plotting a chart of noise levels versus wind speeds and determining the line of best fit to the data.

In relation to the operational status of the wind farm, the NCTP specifies procedures for removing
periods of atypical operation when the noise levels of the wind farm are likely to be lower than
would occur when all turbines are operating. These operational filtering procedures are primarily
relevant to monitoring conducted during periods when all turbines at the site have started operating
and cannot be applied to monitoring conducted during the initial stages of operation (i.e. on the basis
that the filtering is intended to remove periods when relevant turbines are not operating – a
condition which applies to much of the construction of period when only part of the wind farm is
operating).
A summary of the key steps in the data analysis is presented in Table 6, including details of the
operational filtering specifically applied to the round 1 noise measurement data.
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Table 6: Noise data analysis summary
Process

Description

Data collation

Time stamps for each source of measurement data are reviewed to clarify start or end
times and measurement time zone.
Measured noise levels, site wind speeds and local weather conditions are then collated for
each ten-minute measurement interval.

Local weather
data filtering

10-minute intervals are identified and filtered from the analysis if rainfall was identified for
any ten-minute measurement interval.

Extraneous
noise filtering

The measured sound frequencies (one-third octave bands) in each 10-minute interval are
used to identify periods that are significantly affected by bird or insect sounds.
10-minute intervals have been identified, and filtered from the analysis, when the
following conditions6 are satisfied:

Construction
activity filtering

•

the highest A-weighted one-third octave band noise level is within 5 dB of the
broadband A-weighted noise level for that interval; and

•

the identified one-third octave band A-weighted noise level is greater than a level of
20 dB LA90.

Daily construction diaries for the survey period were provided by Downer, including the
start and finish times for construction activity at the site.
All periods in which the diaries indicated construction was occurring at the site have been
removed from the analysis.

Turbine shutdowns

The NCTP analysis procedures specify that any periods that were affected by turbine shutdowns are to be excluded from the regression analysis. These procedures are defined to
remove periods of atypical operation when the noise levels of the wind farm are likely to
have been materially lower than would occur when all Stage 1 turbines are operating.
These operational filtering procedures are primarily relevant to monitoring conducted
during periods when all Stage 1 turbines at the site have started operating. Given the low
number of turbines which started operating during the survey period, the expected noise
contribution of the wind farm was relatively low.
For completeness, all data measured during the monitoring period is presented. However,
for the periods when noise predictions indicate that the contribution of the wind farm is
likely to have been negligible, the data for these periods has been grouped with the
background noise measurements which were commenced just prior to the start of turbine
operations at the site.
For the purpose of this analysis, the contribution of the wind farm has been assessed as
negligible when the predicted wind farm noise contributions were below 20 dB LA90 during
any ten (10) minute period. These periods have therefore been removed from the collated
data for the round 1 noise monitoring period.
Summary information about the predicted operational noise levels during the survey
period is provided in Appendix D.

6

Griffin, D., Delaire, C., & Pischedda, P. (2013). Methods of identifying extraneous noise during unattended noise
measurements. 20th International Congress of Sound & Vibration.
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Process

Description

Time periods

The data sets are assessed separately for all-time periods: (i.e. day and night data
combined) and the night-time periods (2200-0700 hours).

Regression
analysis

Two datasets are plotted on a chart of noise levels versus wind speeds:
•

All data points that have been removed from the analysis using the above processes

•

The filtered dataset comprising all retained measurement data.

The chart of filtered noise levels versus wind speed is reviewed to determine if there are
any distinctive trends or gaps in the data which could warrant separation of the
measurement results into subgroups (e.g. subgroups for time of day or wind direction).
A line of best fit is determined for the filtered data and, where applicable, any subgroups
of the filtered data. The line of best fit is determined using a regression analysis of the
range of noise levels and wind speeds or, where necessary, analysis of noise levels at
individual wind speeds.
At the locations where the contribution of the wind farm was determined to be negligible
on most occasions, the number of retained data points is relatively small. Regression
analysis has not been undertaken for these locations, on account of the limited data.

The data analysis also involves an objective assessment of Special Audible Characteristics (SACs) if
their potential presence is indicated by:
•

the attended observations conducted as part of the survey

•

observations by site personnel at the wind farm

•

noise complaints recorded in the site’s complaint handling and management system.

If objective assessment is warranted, the applicable procedures are listed in Table 7, as specified in
Section 4.4.4 of the NCTP.
Table 7: SAC objective assessment procedures
SAC

Objective assessment procedure

Amplitude modulation

UK Institute of Acoustics’ Amplitude Modulation Working Group publication
Final Report - A Method for Rating Amplitude Modulation in Wind Turbine Noise
Version 1 dated 9 August 2016 (UK IOA AM procedure)

Impulsiveness

Australian Standard AS 1055:2018 Description and measurement of
environmental noise (AS 1055:2018)
The method defined in Appendix E (informative) Objective method for
application of an impulse adjustment to receiver noise.

Tonality

International Standard ISO 1996-2:2017 Acoustics — Description, measurement
and assessment of environmental noise — Part 2: Determination of sound
pressure levels 2017 (ISO 1996-2:2017)
The narrow band method defined in ISO 1996-2:2017 Annex J Objective method
for assessing the audibility of tones in noise — Engineering method (Annex J) is
to be used.
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5.0

SURVEY RESULTS
This section presents a summary of the results of the measurements and attended observations, and
an assessment of compliance with noise criteria.
It is important to note that the total measured noise levels at all locations are a combination of:
•

operational wind farm noise; and

•

residual noise (i.e. the noise from all other sound sources not related to the wind farm).

Given the limited number of turbines which were operating during the monitoring, the measured
total noise levels at most locations were dominated by the influence of background noise.
To provide context, Appendix D presents conservative predictions for the highest noise level that
may have occurred from the wind farm during the monitoring period. The predictions indicate that
the highest noise levels of the wind farm at the receiver monitoring locations were expected to range
from 24 to 33 dB, depending on the location. Accounting for the conservative nature of these
predictions, actual wind farm noise levels at the receivers are expected to have been significantly
lower on most occasions.
As a result, the noise of the turbines will be significantly lower than the total measured noise levels.
However, the noise criteria apply solely to the noise level that is attributable the operation of the
wind farm. This is an important point of context when comparing total measured noise levels with
the noise criteria.

5.1

Measured noise levels
Detailed noise measurement data is provided for all monitoring locations in Appendix G to
Appendix M.
Receiver location H161 and intermediate location Int6 were the two nearest monitoring locations to
the turbines of Stage 1 which were operating during the monitoring period.
Filtering of the datasets for these locations by removal of rain, construction periods, extraneous noise and
periods of negligible turbine influence resulted in the removal of significant quantities of data. However, the
residual filtered datasets were sufficient to enable the application of trend lines to the data for the all-time
and night-time periods. The derived total noise levels for these two locations are presented in Table 8 and

Table 9. The levels correspond to the value of the line of best fit applied to the noise level versus hub
height wind speed chart.
The results at H161 demonstrate that the total noise levels were well below the minimum limit of
40 dB. While the noise criteria do not apply at intermediate locations, the derived noise levels at Int6
were also well below the minimum limit of 40 dB that applies at more distant receiver locations.
Table 8: Post-construction measured noise levels – all-time period, dB LA90
Location

Hub height wind speed (m/s)
4

5

6

7

8

9

10

11

12

H161

22.9

22.9

23.8

25.2

26.9

28.7

30.3

31.5

31.9

Int6

22.9

25.2

27.1

28.8

30.2

31.5

32.6

33.8

35.0
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Table 9: Post-construction measured noise levels – night-time period, dB LA90
Location

Hub height wind speed (m/s)
4

5

6

7

8

9

10

11

12

H161

22.5

22.7

23.1

23.9

24.9

26.1

27.6

29.2

30.9

Int6

22.8

25.6

27.6

29.1

30.2

31.1

31.9

32.7

33.7

At the remaining four (4) monitoring locations, the data filtering process resulted in the removal of
the majority of the data. In particular, at these more distant locations, the filtering to remove periods
of negligible wind farm influence was a key factor. The reason for this is that, despite the highest
predicted noise levels being above 20 dB at all locations (i.e. based on all turbines that commenced
operating during round), the predictions for the actual number of turbines operating in each ten (10)
minute period resulted in noise levels below 20 dB in the majority of cases. The measured data
during these periods of negligible turbine influence were therefore removed and assigned to the
background noise data set (provided the data was not filtered for other reasons such as construction
activity or extraneous noise). As a result, there was insufficient data for these locations to enable
trend lines to be fitted to the data.
However, for completeness, the appendices provide the complete data sets for all locations,
including the data points that were filtered from the analysis. The following key observations are
noted from the full range (i.e. including removed data points) of noise levels measured at these
locations:
•

Receivers H41 and H155: the measured total noise levels during all-time periods (i.e. day and
night combined) exhibit a wide range of variation with regular periods above 40 dB. The range of
variation is however consistent with background noise influences and the range of levels
measured as part of the background noise monitoring. During the night-time period, the majority
of total measured noise levels were below the minimum limit of 40 dB

•

Intermediate locations Int4 and Int5: while noise criteria do not apply at the intermediate
locations, the majority of measured total noise levels during both the all-time and night-time
periods were below the minimum limit value of 40 dB which applies at more distant receiver
locations. At higher wind speeds where there is a limited scatter of data points above 40 dB, the
pattern of the levels is consistent with background noise influences and the range of levels
measured as part of the background noise monitoring.

While the contribution of the wind farm was not able to be quantified amidst the background noise,
the above findings demonstrate that the noise contribution of the wind farm during the monitoring
period was below the minimum applicable noise limits.
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5.2

Special audible characteristics
Attended observations of wind farm noise were undertaken on Wednesday 22 May 2019.
At all locations other than Int6, the noise of the wind farm was not audible and therefore no special
audible characteristics were observed.
While audible characteristic assessments are only strictly applicable at receiver locations,
observations were made at Int6 between 1025-1035 hrs. Up to six (6) turbines were noted to be
operating at the time, and the noise of the nearest operating turbines was clearly audible. The noise
of the turbines was noted to be characterised by normal contributions of blade pass and gearbox
noise which is typically observed at intermediate locations nearer to a wind farm. The observations
did not indicate the presence of any features of the noise which would suggest the presence of
special audible characteristics at the receiver locations.
Based on these observations, the limited extent of turbine operations during the monitoring period,
and the low level of the wind farm noise relative to the background (particularly at receiver
locations), further investigations of potential special audible characteristics was not warranted.
Special audible characteristic assessments in accordance with the NCTP will however be required,
and undertaken, as part of subsequent monitoring rounds.
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6.0

SUMMARY
Operational wind farm noise monitoring has been carried out in the vicinity of Stage 1 of the Murra
Warra Wind Farm to assess compliance with the operational noise requirements specified in
condition 12 of the planning permits.
The noise monitoring was carried out in accordance with the planning permits and NZS 6808:2010.
The monitoring was also conducted in general accordance with the NCTP, with some practical
variations in procedures in recognition of the low noise level contribution of the wind farm at the
time.
As a result of the limited number of wind turbines which were operating during the noise monitoring
period, the noise contribution of Stage 1 of the Murra Warra Wind Farm at the receiver locations
could not be distinguished from background noise levels at the time of the measurements. This is
supported by conservative modelling of the operational turbines which demonstrated that the noise
levels associated with the stage 1 turbines which started operating during the round 1 noise
monitoring period are expected to have been relatively low.
The results demonstrate that operational noise levels associated with Stage 1 of Murra Warra Wind
Farm complied with the noise requirements outlined in condition 12 of the planning permits during
the round 1 noise monitoring period.
Operational noise compliance is to be re-assessed by periodic repeat noise monitoring at six month
intervals until a final round of noise monitoring is commenced and completed after Stage 1 of the
wind farm has been fully operational for a period of twelve months.

Rp 004 20181019 - Murra Warra Wind Farm Stage 1 - Post-construction noise assessment

18

APPENDIX A GLOSSARY OF TERMINOLOGY
Ambient noise

The total, encompassing sound.

Frequency

Sound can occur over a range of frequencies extending from the very low, such as
the rumble of thunder, up to the very high such as the crash of cymbals. Sound is
generally described over the frequency range from 63Hz to 4000Hz (4kHz). This is
roughly equal to the range of frequencies on a piano.

Hertz (Hz)

Hertz is the unit of frequency. One hertz is one cycle per second.
One thousand hertz is a kilohertz (kHz).

Octave Band

A range of frequencies where the highest frequency included is twice the lowest
frequency. Octave bands are referred to by their logarithmic centre frequencies,
these being 31.5 Hz, 63 Hz, 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz, 8 kHz, and 16
kHz for the audible range of sound.

Residual noise

The total, encompassing sound without the sound of interest.

Sound Pressure Level (LP)

A logarithmic ratio of a sound pressure measured at distance, relative to the
threshold of hearing (20 µPa RMS) and expressed in decibels.

dB

Decibel. The unit of sound level on a logarithmic scale.

A-weighting

The A-weighting approximates the response of the human ear

LAeq

The equivalent continuous (time-averaged) A-weighted sound level. This is
commonly referred to as the average noise level.

Noise is often not steady. Traffic noise, music noise and the barking of dogs are all examples of noises that vary over
time. When such noises are measured, the noise level can be expressed as an average level, or as a statistical
measure, such as the level exceeded for 90% of the time.
LA90

The A-weighted noise level equalled or exceeded for 90% of the measurement
period. This is commonly referred to as the background noise level.
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APPENDIX B SITE LAYOUT
Figure 3: Site layout
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Table 10: Murra Warra Wind Farm Stage 1 turbine coordinates – MGA 94 zone 54
ID

Easting [m]

Northing [m]

ID

Easting [m]

Northing [m]

T13

618601

5963999

T102

612584

5966152

T14

615376

5963992

T103

612584

5965612

T15

615826

5963992

T104

612584

5965073

T16

616276

5963992

T145

619051

5964010

T17

616726

5963992

T151

615423

5968484

T19

618029

5963996

T152

615873

5968484

T21

615376

5964532

T153

616323

5968484

T22

615826

5964532

T154

616773

5968484

T23

616276

5964532

T155

617223

5968484

T28

613485

5965072

T156

615423

5967885

T29

613963

5965072

T157

615873

5967944

T30

614476

5965072

T158

616323

5967944

T31

614926

5965065

T161

615376

5967334

T32

615376

5965057

T162

615873

5967432

T33

615826

5965072

T190

612584

5964533

T40

613484

5965612

T195

614476

5964532

T41

613963

5965612

T196

614926

5964532

T42

614476

5965612

T198

614926

5963992

T43

614926

5965605

T214

613034

5966152

T44

615376

5965598

T215

613034

5965612

T50

613484

5966141

T216

613034

5964533

T51

613963

5966141

T217

613484

5964533

T52

614476

5966152

T218

613963

5964532

T53

614926

5966150

T219

612134

5964533

T54

615376

5966143

T220

612134

5963993

T65

614476

5966728

T221

612584

5963993

T66

614926

5966733

T222

613034

5963993

T67

615376

5966729

T223

613484

5963993

T74

614926

5967332

T224

613953

5963987

T85

614973

5968482

T225

614476

5963992

T101

617176

5963992
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APPENDIX C PLANNING PERMIT CONDITIONS
Horsham Rural City Council Planning Permit No. PA1600127 (issued 21 November 2016) and Yarriambiack
Council Planning Permit No. PA1600128 (issued 21 November 2016) establish identical requirements
concerning operational noise levels associated with the Murra Warra Wind Farm.
The operational noise requirements from the planning permits are reproduced below.
NOISE
Pre-construction assessment
11. Before development starts, a pre-construction noise assessment, including a tonal audibility assessment,
must be undertaken to reflect the final turbine layout and turbine model chosen. The pre-construction
noise assessment shall be prepared by a suitably qualified and experienced independent acoustic
engineer to demonstrate that the wind energy facility will comply with the relevant noise limits specified
in this permit, to the satisfaction of the responsible authority.
Performance requirement
12. The operation of the wind energy facility must comply with New Zealand Standard (NZS 6808:2010,
Acoustics – Wind Farm Noise (the Standard) as modified by this condition to the satisfaction of the
responsible authority. The following requirements apply:
a.

The operator must ensure that at any wind speed, wind farm sound levels at noise sensitive
locations (as defined in the Standard) do not exceed a noise limit of 40dB L A90 (10 min), provided
that where the circumstances specified in condition 12(b) apply, the noise limit of 40dB L A90 (10
min) will be modified as specified in 12(b).

b.

At the specified assessment positions referred to in condition 13(b), the noise limit of 40 dB L A90
(10 min) referred to in condition 12(a) will be modified in the following way when the following
circumstances exist:
i.

where the background sound level is greater than 35 dB L A90 (10 min), the noise limit will be
the background sound level L A90 (10 min) plus 5 dB;

ii.

where special audible characteristics, including tonality, impulsive sound or enhanced
amplitude modulation occur, the noise limit will be modified by applying a penalty of up to + 6
dB L90 in accordance with section 5.4 of the Standard;

iii.

where a high amenity noise limit has been found to be justified, as defined by section 5.3 of the
Standard, for specific location determined to high amenity areas following procedures outlined
in clause C5.3.1 of the Standard

iv.

Where a higher base noise limit is agreed between the wind farm operator and the dwelling
owner, a written agreement shall be obtained from the dwelling owner and evidence of the
agreement must be provided to the satisfaction of the responsible authority.

Noise compliance assessment
13. For the purposes of determining compliance, the following requirements apply:
a.

Acoustic compliance reports shall be prepared by a suitably qualified and experienced independent
acoustic engineer to demonstrate compliance with the noise limits specified in the Standard.

b.

Noise assessment positions must be located according to the Standard, and shown on a map.

c.

An initial compliance report must be submitted within six months of the commissioning of the first
turbine, and at six monthly intervals thereafter until full operation (following completion of
construction and commissioning).
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d.

A final compliance report must be submitted to the responsible authority after a 12 month period
following full operation of the facility.

e.

All noise compliance reports must be accompanied by a report from an environmental auditor
accredited under the Environment Protection Act 1970 with their opinion on the methodology and
results contained in the noise compliance testing plan. If a suitable auditor cannot be engaged, the
proponent may seek the written consent to obtain an independent peer review of the noise report
instead.

f.

Compliance reports must be publically available.

14. Following commissioning of the first turbine, all noise complaints shall be managed following the
procedures set out in the noise complaints evaluation plan and complaints response plan.
Noise complaints evaluation
15. For the purposes of complaints evaluation, the following requirements apply:
a.

Post installation sound levels shall, where practical, be measured at the same locations where the
background sound levels were determined (GPS coordinates and a map showing these locations to
be provided)

b.

If a potential non-compliance with condition 12 is detected, or an acoustic investigation is required
under the Complaints Investigation and Response plan endorsed under condition 16, an
independent assessment report must be prepared by a suitably qualified and experienced
independent acoustic engineer to:
▪

identify the weather and operational conditions associated with the complaint / potential noncompliance.

▪

analyse the uncertainty and confidence levels in the monitoring, and the steps taken to reduce
uncertainty.

▪

target assessment to identify the cause and remediation actions.

▪

submit a remediation plan to the satisfaction of the responsible authority outlining, the
investigation process, complainant communications, actions and timelines to resolve the
complaint / potential non-compliance.

▪

If the complaint is not resolved through the processes outlined above, the responsible authority
may request an independent peer review at the cost of the permit holder and on/off shut down
testing to resolve uncertainty.

c.

Following the initial post-construction reporting process, additional independent assessment may
be requested by the responsible authority at any time, where complaints are received and are
considered to reasonably warrant investigation.

d.

If investigations indicate special audible characteristics are occurring, procedures outlined in
Appendix B of the Standard should be applied.
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APPENDIX D MURRA WIND FARM STAGE 1 PREDICTED OPERATIONAL NOISE LEVELS
During the survey period, a total of fifteen (15) Stage 1 turbines started operating.
Given the relatively low overall number of turbines which were operational, noise predictions were used to
gauge the extent to which the wind turbines are likely to have influenced the total measured noise levels.
The predictions were also used to identify periods in which the contribution of the wind farm is likely to have
been negligible, enabling the data for these periods to be grouped with the background noise measurements
which were commenced just prior to the start of turbine operations at the site.
This appendix describes:
•

the sound power levels referenced in the modelling

•

the noise prediction method

•

the turbines which started operating during the survey period

•

the highest predicted noise for any period in which the turbines simultaneously operated.

D1

Sound power levels

Sound power levels were sourced from Senvion document number SD-3.25-WT.PC.01-A-EN-E titled Power
Curve & Sound Power Level [3.7M144 EBC/50Hz/open] - Project specific for Murra Warra dated 24 October
2017 (document received from Downer on 13 September 2019).
The sound power data has been adjusted by the addition of 1 dB to account for typical test uncertainty
values, as detailed in the Senvion document.
The A-weighted sound power levels as a function of hub height wind speed are presented in Table 11 for
normal and power modes of operation.
Table 11: Sound power levels vs. hub height wind speed, dB LWA
Description

Hub height wind speed m/s
4

5

6

7

8

9

10

11

12

13

14

≥15

Normal mode

95.5

95.7

99.5

102.6

105.0

105.0

105.0

104.6

104.5

104.5

104.5

104.5

Normal mode + 1 dB

96.5

96.7

100.5

103.6

106.0

106.0

106.0

105.6

105.5

105.5

105.5

105.5

Power mode

95.5

95.8

99.5

102.6

105.3

106.0

106.0

106.0

106.0

106.0

106.0

106.0

Power mode + 1 dB

96.5

96.8

100.5

103.6

106.3

107.0

107.0

107.0

107.0

107.0

107.0

107.0

It is understood that power mode was not used at any time during the survey period. However, to provide a
conservative prediction (i.e. overestimate of the noise from wind farm), the power mode data has been
referenced.
The sound frequency characteristics of the turbines used for the modelling were also sourced from the above
Senvion document. The octave band data for a hub height wind speed of 9 m/s, corresponding to the highest
sound power level of the turbine operating in power mode, adjusted by the addition of 1 dB for uncertainty,
are presented in Table 12.
Table 12: Octave band sound power levels including +1 dB uncertainty adjustment, dB LWA
Frequency Hz

31.5

63

125

250

500

1000

2000

4000

8000

A

Sound power level

78.5

88.6

95.9

101.5

101.7

99.7

97.9

90.2

75.9

107.0
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D2

Prediction method

Detail

Description

Software

Proprietary noise modelling software SoundPLAN version 8.1 (current release)

Method

International Standard ISO 9613-2:1996 Acoustics - Attenuation of sound during
propagation outdoors - Part 2: General method of calculation (ISO 9613-2).
Adjustments to the ISO 9613-2 method are applied on the basis of the guidance
contained in the UK Institute of Acoustics publication A good practice guide to the
application of ETSU-R-97 for the assessment and rating of wind turbine noise (UK good
practice guide).

Source characterisation

Each wind turbine is modelled as an incoherent point source of sound positioned at the
proposed hub height of the turbines.
The total sound of the wind farm is then calculated on the basis of simultaneous
operation of all wind turbines and summing the contribution of each.

Terrain data

Elevation contours in 10 m intervals provided by Senvion on 10 January 2019

Terrain effects

Adjustments for the effect of terrain are determined and applied on the basis of the UK
good practice guide.

Ground conditions

Ground factor of G = 0.5
The ground around the site corresponds to acoustically soft conditions (G=1) according
to ISO 9613-2. The adopted value of G = 0.5 assumes that 50% of the ground cover is
acoustically hard (G = 0) to account for variations ground porosity and provide a cautious
representation of ground effects.

Atmospheric conditions

Temperature 100C and relative humidity 70 %
This represents conditions which result in relatively low levels of atmospheric sound
absorption and is chosen on the basis of the UK good practice guide.
The calculations are based on sound speed profiles7 which increase the propagation of
sound from each turbine to each receiver location, whether as a result thermal
inversions or wind directed toward each calculation point.
The primary consideration for wind farm noise assessment is wind speed and direction.
The noise level at each calculation point is assessed on the basis of being simultaneously
downwind of every wind turbine at the site. Other wind directions in which part or the
entire wind farm is upwind of the receiver will result in lower noise levels. In some cases,
it is not physically possible for a receiver to be simultaneously downwind of each turbine
and the approach is therefore conservative in these instances.

Receiver heights

7

1.5 m AGL

The sound speed profile defines the rate of change in the speed of sound with increasing height above ground
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D3

Operational noise levels

The first turbine at the site started operating on 9 April 2019. The following fifteen (15) turbines at the
northern end of Stage 1 began operating at various times during the survey period:
•

T65

•

T66

•

T67

•

T74

•

T85

•

T151

•

T152

•

T153

•

T154

•

T155

•

T156

•

T157

•

T158

•

T161

•

T162

The locations of these turbines are identified in Figure 4 in the following section.
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D4

Predicted noise levels

The highest predicted noise levels at each noise monitoring location are presented in Table 13, based on
simultaneous operation of all the stage 1 turbines which commenced operating during the period. The
corresponding predicted noise level contours are presented in Figure 4.
Note that these predictions are conservative (i.e. overestimate the noise of the wind farm), as not all of the
fifteen (15) turbines were simultaneously operational in the period following 9 April 2019 when the first
turbine started operating. Also, the predictions assume that each noise monitoring location was
simultaneously downwind of all of the operational turbines; noise levels for other wind directions will be
significantly lower than the prediction.
Table 13: Predicted noise levels for simultaneous operation of stage 1 turbines operating during survey period
Location

Highest predicted noise level, dB LA90

H41

23.8

H155

25.4

H161

33.2

Int4

27.2

Int5

28.4

Int6

43.0

The predicted noise levels in Table 13 present the total operational noise level for the assumption of
simultaneous operation. However, for the purpose of data filtering, the operational records for the wind
farm were assessed for each ten (10) minute period to identify which of the fifteen (15) turbines were
operating. This information was then used with the predicted noise level for each individual turbine to
determine the corresponding total wind farm noise level for each ten (10) minute period. These values were
then used to determine if the ten (10) minute period should be removed from the background noise analysis,
on account of the potential influence of wind farm noise (i.e. if the predicted noise level was greater than
20 dB LA90).
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Figure 4: Predicted noise levels for simultaneous operation of stage 1 turbines operating during survey period, dB LA90
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APPENDIX E SURVEY INSTRUMENTATION
Table 14: Sound level measurement instrumentation summary
Item

Description

Equipment type

Automated/unattended integrating sound levels

Make & model

01dB CUBEs & DUOs

Instrumentation class

Class 1 (precision grade) in accordance with AS/IEC 61672.1:20198

Instrumentation noise floor

Less than 20 dB

Time synchronisation

Internal GPS clocks

Wind shielding

Enhanced wind shielding system based on the design recommendations detailed in
the UK good practice guide. The system comprises an inner solid primary wind
shield and an outer secondary large diameter hollow wind shield

Table 15: Sound level meter installation records
Receiver

System

Unit serial
number

Microphone
serial number

Independent
calibration date 1

Calibration drift 2 ,3

H41

01dB DUO

10193

288097

30-05-19

-0.4

H155

01dB CUBE

11283

292442

20-02-18

-0.1

H161

01dB CUBE

10524

207223

09-07-19

-0.1

Int4

01dB CUBE

10652

217561

18-01-19

-0.1

Int5

01dB DUO

10349

207229

14-02-18

1.0

Int6

01dB CUBE

10510

161869

31-07-19

-0.4

Note 1: Independent (laboratory) calibration date to be within 2 years of measurement period as per AS 1055:20189
Note 2: Difference between reference level checks during deployment and collection of instruments
Note 3: Calibration drift should not be greater than 1 dB as specified in AS 1055:2018

8

AS/IEC 61672.1-2019 Electroacoustics - Sound level meters Specifications, which is identical to IEC 61672.1:2.0
Electroacoustics - Sound Level Meters - Part 1: Specifications published 2013

9

AS 1055:2018 Acoustics – Description and measurement of environmental noise
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APPENDIX F SITE WIND DATA
F1

Derivation of reference mast wind speeds

This section of the appendix reproduces correspondence from DNV-GL (email dated 16 October 2019) which
provided a brief and informal summary of the process used to synthesise the wake-free hub-height wind
speeds referenced in the background noise survey.
Methodology summary:
1.

10min data from each mast has been used for this assessment. The data was reviewed and
cleaned for erroneous instruments etc.

2.

Lower instruments on masts M85 and M145 were used to extrapolate hub height wind speeds
based on instantaneous Log Law profile (10min basis). There is a significant change in wind
shear at this site between the night and the day, and the time series shear approach accounts for
this, giving more accurate hub height wind speed estimates. It is particularly important to
account for such diurnal variation in wind shear for background noise assessments, as turbines
are driven by hub height wind speeds while noise at house locations is driven by surface wind
speeds. When wind shear is high (commonly at night), the turbines may see high wind speeds
(causing turbine noise) however surface wind speeds can be low (reducing background noise).

3.

Correlations were then conducted between each mast at hub height. The Construction schedule
provided indicates that turbines have been operational near Mast M85 from the 9-04-2019,
therefore data for this correlation were clipped to this date to avoid wake effects.

4.

The correlations were used to synthesise data at Mast M220 at hub height, based on the hub
height measurements at the other two masts, M85 and M145. This gives three time series of
wind data at M220; 1. The measured data 2. Synthesised data from M85 3. Synthesised data
from M145.

5.

The three time series were then joined based on the direction sectors presented below. Priority
was given to the measured data at M220 and its available sector was maximised based on a
previous analysis by DNV GL “PP223674-AUME-T-03-Murra Warra PPM Site Information”.
Data time series at M220

Sector
From

To

Measured data at M220

124

329

Synthesised data from M85

329

45

Synthesised data from M145

45

124
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F2

Site wind speed and direction trends

F2.1

Historic data

Historic wind speed and direction data was provided in Appendix E of the NCTP and is reproduced below in
Figure 5 for reference purposes.
The data was provided by Senvion and represents longer-term wind speed and direction trends at 139 m AGL
at the site. The data was sourced from measurements over a period of 5 years at met mast M520 within the
site. The measurements were made at 73 m AGL and were extrapolated to a height of 139 m AGL.
Figure 5: History wind speed direction trends from met mast 520 at the site
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F2.2

Post-construction survey period

The trend of the site wind direction and wind speed data during the round 1 noise survey period is illustrated
in Figure 6.
Figure 6: Murra Warra Wind Farm – Wind rose from 9 April 2019 to 22 May 2019
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APPENDIX G SUMMARY OF POST-CONSTRUCTION NOISE LEVELS
Table 16: Regression equation coefficients – all time periods
Receiver

Regression equation coefficients for background noise equation of best fit
LA90 = ax3+bx2+cx+d, where x = windspeed in m/s
a

b

c

d

R2

H161

0.0414

1.0238

6.6347

35.6733

0.2055

Int6

0.0110

0.3449

4.7329

8.7743

0.3808

Valid wind speed range
4 - 12
3 - 12

Table 17: Regression equation coefficients – night-time periods
Receiver

Regression equation coefficients for background noise equation of best fit
LA90 = ax3+bx2+cx+d, where x = windspeed in m/s
a

b

c

d

R2

Valid wind speed range

H161

-0.0052

0.2406

-1.7117

25.8657

0.2114

4 - 12

Int6

0.0245

-0.7095

7.6243

2.1200

0.3521

3 - 12
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APPENDIX H RECEIVER H41 DATA
H1

Receiver H41 location data

Table 18: Receiver H41 dwelling and noise monitor coordinates – MGA 94 Zone 54
Location

Easting

Northing

Dwelling location

613316

5962130

Noise monitoring location

613321

5962166

Figure 7: Receiver H41 aerial view - dwelling and noise monitor locations
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Table 19: Receiver H41 monitor installation photos
Looking North

Looking East

Looking South

Looking West
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H2

Receiver H41 measurement data summary

Table 20: Receiver H41 noise level analysis summary
Item

All-time

Night-time

(day & night combined)

(2200 – 0700 hrs)

Number of valid data points

5,879

2,178

Number of data points removed/filtered

5,835

2,137

Number of retained data points for analysis

44

41

Figure 8: Receiver H41 - noise level and wind speed time history
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Figure 9: Receiver H41 – retained and removed noise data – all-hours period

Figure 10: Receiver H41 – retained and removed noise data – night-time period
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APPENDIX I
I1

RECEIVER H155 DATA

Receiver H155 location data

Table 21: Receiver H155 dwelling and noise monitor coordinates – MGA 94 Zone 54
Location

Easting

Northing

Dwelling location

610457

5966643

Noise monitoring location

610480

5966656

Figure 11: Receiver H155 aerial view - dwelling and noise monitor locations
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Table 22: Receiver H155 monitor installation photos
Looking North

Looking East

Looking South

Looking West
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I2

Receiver H155 measurement data summary

Table 23: Receiver H155 noise level analysis summary
Item

All-time

Night-time

(day & night combined)

(2200 – 0700 hrs)

Number of valid data points

5,843

2,166

Number of data points removed/filtered

5,179

1,742

Number of retained data points for analysis

664

424

Figure 12: Receiver H155 – noise level and wind speed time history
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Figure 13: Receiver H155 – retained and removed noise data – all-hours period

Figure 14: Receiver H155 – retained and removed noise data – night-time period
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APPENDIX J RECEIVER H161 DATA
J1

Receiver H161 location data

Table 24: Receiver H161 dwelling and noise monitor coordinates – MGA 94 Zone 54
Location

Easting

Northing

Dwelling location

617959

5966346

Background noise monitoring location

617947

5966346

Figure 15: Receiver H161 aerial view - dwelling and noise monitor locations
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Table 25: Receiver H161 monitor installation photos
Looking North

Looking East

Looking South

Looking West
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J2

Receiver H161 measurement data summary

Table 26: Receiver H161 noise level analysis summary
Item

All-time

Night-time

(day & night combined)

(2200 – 0700 hrs)

Number of valid data points

5,827

2,167

Number of data points removed/filtered

3,644

859

Number of retained data points for analysis

2,183

1,308

Figure 16: Receiver H161 - noise level and wind speed time history
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Figure 17: Receiver H161 – retained and removed noise data – all-hours period

Figure 18: Receiver H161 – retained and removed noise data – night-time period
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APPENDIX K INTERMEDIATE LOCATION INT4 DATA
K1

Intermediate location Int4 location data

Table 27: Intermediate location Int4 noise monitor coordinates – MGA 94 Zone 54
Location

Easting

Northing

Noise monitoring location

614047

5963392

Table 28: Intermediate location Int4 monitor installation photos
Looking North

Looking East

Looking South

Looking West
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K2

Intermediate location Int4 measurement data summary

Table 29: Intermediate location Int4 noise level analysis summary
Item

All-time

Night-time

(day & night combined)

(2200 – 0700 hrs)

Number of valid data points

5,856

2,173

Number of data points removed/filtered

4,848

1,522

Number of retained data points for analysis

1,008

651

Figure 19: Intermediate location Int4 noise level and wind speed time history

Rp 004 20181019 - Murra Warra Wind Farm Stage 1 - Post-construction noise assessment

47

Figure 20: Intermediate location Int4 – retained and removed noise data – all-time period

Figure 21: Intermediate location Int4 – retained and removed noise data – night-time period
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APPENDIX L INTERMEDIATE LOCATION INT5 DATA
L1

Intermediate location Int5 location data

Table 30: Intermediate location Int5 noise monitor coordinates – MGA 94 Zone 54
Location

Easting

Northing

Background noise monitoring location

612074

5965363

Table 31: Intermediate location Int5 monitor installation photos
Looking North

Looking East

Looking South

Looking West
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L2

Intermediate location Int5 measurement data summary

Table 32: Intermediate location Int5 noise level analysis summary
Item

All-time

Night-time

(day & night combined)

(2200 – 0700 hrs)

Number of valid data points

5,889

2,208

Number of data points removed/filtered

4,535

1,361

Number of retained data points for analysis

1,354

847

Figure 22: Intermediate location Int5 noise level and wind speed time history
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Figure 23: Intermediate location Int5 – retained and removed noise data – all-time period

Figure 24: Intermediate location Int5 – retained and removed noise data – night-time period
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APPENDIX M INTERMEDIATE LOCATION INT6 DATA
M1

Intermediate location Int6 location data

Table 33: Intermediate location Int6 noise monitor coordinates – MGA 94 Zone 54
Location

Easting

Northing

Background noise monitoring location

614499

5967988

Table 34: Intermediate location Int6 monitor installation photos
Looking North

Looking East

Looking South

Looking West
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M2

Intermediate location Int6 measurement data summary

Table 35: Intermediate location Int6 noise level analysis summary
Item

All-time

Night-time

(day & night combined)

(2200 – 0700 hrs)

Number of valid data points

5,822

2,161

Number of data points removed/filtered

3,617

835

Number of retained data points for analysis

2,205

1,326

Figure 25: Intermediate location Int6 noise level and wind speed time history
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Figure 26: Intermediate location Int6 – retained and removed noise data – all-time period

Figure 27: Intermediate location Int6 – retained and removed noise data – night-time period
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APPENDIX N DOCUMENTATION
Section 8.3 of NZS 6808:2010 specifies the information to be included in a compliance assessment report. The
information requirements, and the report section(s) where the information has been provided, are detailed
below.
Table 36: NZS 6808:2010 reporting requirements for compliance assessments
Section 8.3 subclause

Reporting requirement

Report section

(a)

Description of the sound monitoring
equipment including any ancillary
equipment;

Appendix E

(b)

A statement confirming the use of Afrequency-weighting;

Section 4.2

(c)

The location of sound monitoring
positions;

Section 4.1 and Appendix G to Appendix M

(d)

Description of the anemometry
equipment including the height AGL of
the anemometer;

Appendix F

(e)

Position of wind speed measurements;

Appendix F

(f)

Make and model of the wind turbines;

Section 2.0

(g)

Number of operational wind turbines;

Section 2.0

(h)

Time and duration of monitoring period;

Section 4.2

(i)

Averaging period for both sound and
wind speed measurements;

Section 4.2

(j)

Atmospheric conditions: the wind speed
and direction at the wind farm position
and rainfall shall be recorded;

Appendix F to Appendix M

(k)

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

Appendix G to Appendix M

(l)

Description of the regression analysis;

Appendix G to Appendix M
(where applicable / sufficient data)

(m)

Graphical plots showing the data scatter
and the regression lines;

Appendix G to Appendix M

(n)

Graphical plots showing the data scatter
and the regression lines for both the
background and the wind farm in
operation;

Appendix G to Appendix M

(o)

Assessment of special audible
characteristics; and

Section 5.2

(p)

A statement that the wind farm complies
with relevant limits – or not – as
determined from the results of the
measurements.

Section 6.0
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