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Glossary 

Term Description 

dB Decibel, which is 10 times the logarithm (base 10) of the ratio of 
a given sound pressure to a reference pressure; used as a unit 
of sound. 

dB(A) Unit used to measure ‘A-weighted’ sound pressure levels. 

SA Guidelines SA Wind Farm Environmental Noise Guidelines 

GHD GHD Pty Ltd 

Non-host lots Parcels of land that do not accommodate any part of a wind 
farm development. 

IEC 61400-11 International Standard published by the International 
Electrotechnical Commission regarding wind turbines. 

LAeq,10-min The predicted equivalent noise level adjusted for tonality over a 
10-minute period. 

LA90,10-min Measured ambient background noise in the absence of the 
noise under investigation that is equalled or exceeded for 90 
percent of the measurement time interval. 

LAeq (time) Equivalent sound pressure level: the steady sound level that, 
over a specified period of time, would produce the same energy 
equivalence as the fluctuating sound level actually occurring. 

SWL Sound power level – Represents the total noise output of the 
plant or equipment. Also presented as LWA. 

Mitigation Reduction in severity. 

Rating background level (RBL) The overall single-figure background level representing each 
assessment period (day/evening/night) over the whole 
monitoring period. This is the level used for assessment 
purposes. 

Sensitive receptor A noise modelling term used to describe a map reference point 
where noise is predicted. A sensitive receptor would be a home, 
workplace, church, school or other place where people spend 
time. 

Tonal noise Noise with perceptible and definite pitch or tone. 

WTG Wind turbine generator 
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1. Introduction  

1.1 Background 
Synergy Renewable Energy Development (SynergyRED), a subsidiary of Synergy trading as Electricity Generation 

and Retail Corporation, is currently investigating the development of King Rocks Wind Farm (KRWF), a new wind 

energy project 35 km north-east of Hyden in WA’s Wheatbelt region east of Perth.  

To support the following environmental and planning approvals for the proposal, GHD Pty Ltd (GHD) has been 

commissioned by SynergyRED to undertake an environmental noise assessment for the KRWF project. 

– Environmental Protection Authority (EPA) referral 

– Development approval application (Shire of Kondinin) 

1.2 Purpose of this report 
This report summarises the results of the operational noise impact assessment for the KRWF project, including 

background noise monitoring, noise modelling and impact assessment in accordance with applicable regulatory 

requirements, and provide mitigation options to ensure noise compliance.  

1.3 Scope of works 
The scope of works for this assessment is as follows: 

– Background noise monitoring: 

• Review of adjacent noise sensitive receptor locations and identify representative receptors to conduct 

noise monitoring. 

• Four to six weeks of unattended background noise monitoring at four representative receptor locations 

identified, with one local weather monitoring station (wind speed, wind direction and rainfall) at one of the 

four receptor locations.  

• Noise assessment criteria are to be derived based on the baseline noise monitoring results in 

accordance with the South Australia Environment Protection Authority’s Wind farms environmental noise 

guidelines (‘SA Guidelines’) (SA EPA, July 2009, amended November 2021). Noise criteria derived 

based on the two methodologies within the two versions of the SA Guidelines will be compared, and the 

more conservative criteria are to be used for the assessment. 

– Noise modelling of the proposed wind farm: 

• Development of 3D noise model of the project site and surrounding area, incorporating topographic data 

and all identified sensitive receptor locations. 

• Review noise emission data for the candidate turbines being considered for the project and agree the 

turbine input upon which to base for the noise impact assessment. 

• Conduct noise impact modelling of the project site according to the prediction procedures as specified in 

SA Guidelines.  

• Assess the compliance margin for each turbine layout option at receptor locations based on the 

modelling results. In the case that non-compliance is predicted at any receptor locations, liaise with the 

project team to assess changes in turbine layouts or types of turbines to increase separation distances, 

or changes in turbine options to decrease turbine noise emissions. If non-compliance with relevant 

criteria is still predicted, explore further mitigation measures such as turbine noise curtailment, to achieve 

the noise criteria determined in accordance with SA Guidelines. 

• Assess operational noise substations in accordance with the Western Australia Environmental Protection 

(Noise) Regulations 1997 (WA) (‘the Regulations’). Substations are expected to represent the primary 

noise consideration for ancillary infrastructure associated with the wind farm.  

– Provide a noise impact assessment report, summarising the findings within the scope components above. 



 

 GHD | SynergyRED | 12570831  | King Rocks Wind Farm 2 

 

1.4 Limitations 
This report has been prepared by GHD for SynergyRED and may only be used and relied on by SynergyRED for 

the purpose agreed between GHD and SynergyRED as set out in Section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than SynergyRED arising in connection with this 

report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed 

in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 

information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this 

report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 

described in this report (refer Section 1.5 of this report). GHD disclaims liability arising from any of the 

assumptions being incorrect. 

1.5 Assumptions 
This report is subject to the following general assumptions at the time of writing this report: 

– All information provided by SynergyRED, including relevant project location and receptor information, wind 

turbine layouts and specification, wind data from the project’s meteorological mast, and relevant noise data 

from turbine manufactures provided. 

– All parameters used in the assessment and other relevant data are based on best estimates using information 

provided by SynergyRED and other relevant sources. 

– It is assumed that noise emission from wind turbine generators (WTGs) for the development does not exhibit 

tonal character that evokes noise level adjustment in accordance with SA Guidelines. 

– Hub heights for the layouts of proposed WTGs used in the current assessment were assumed to be 104 m 

and 150 m above ground level. 

– It is not expected that vibration impacts would be relevant during the operation of the Project, owing to the 

substantial separation distance to the nearest receptors. 
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2. Assessment criteria 

2.1 The operation of the wind turbines 
Specific noise guidelines are applicable to assessment of noise from wind farms due to their unique noise 

generating characteristics in conjunction with typically low ambient noise surroundings. 

A guideline for wind farm development (Planning Bulletin 67) was released in May 2004 by the Western Australian 

Planning Commission (WAPC), which was subsequently superseded by the Position Statement: Renewable 

energy facilities (WAPC, March 2020) (‘Position Statement’). For assessment purposes, both Planning Bulletin 67 

and Position Statement endorse the use of the guidelines produced by the South Australian Environment 

Protection Authority Wind farms environmental noise guidelines (‘SA Guidelines’) (SA EPA, July 2009). 

GHD has adhered to the methodologies provided in the SA EPA Guidelines with regard to obtaining background 

noise measurements and in calculating resultant noise criteria for the KRWF project. Noise criteria derived based 

on the two methodologies within the two versions of the SA Guidelines (July 2009 and November 2021) will be 

compared, and the more conservative criteria are to be used for the assessment. 

To prevent adverse impacts from the wind turbine generator (WTG) noise, the SA Guidelines require that the 

received noise levels at the relevant receptors should be compared to the corresponding background noise. 

The predicted equivalent noise level (LAeq,10-min) adjusted for tonality in accordance with these guidelines, should 

not exceed: 

– 35 dB(A) at relevant receptors in localities which are primarily intended for rural living (equivalent to noise 

sensitive receptors in accordance with the WA Regulations as in Section 2.2), or 

– 40 dB(A) at relevant receptors in localities in other zones (not applicable in WA), or 

– Background noise (LA90,10-min) by more than 5 dB(A) 

whichever is the greater, at all relevant receptors for wind speed from cut-in to rated power of the WTG and each 

integer wind speed in between. These criteria apply for both day and night-time hours but have been based on 

conservative night-time levels. 

For application in WA, the 35 dB(A) baseline criterion and the adjusted “background + 5” dB(A) criterion apply to 

all relevant noise sensitive receptors. 

2.1.1 Participating landowners 
It should be noted that the criteria based on SA Guidelines have been developed to minimise the impact on the 

amenity of premises that do not have an agreement with wind farm developers.  

Wind farm developers commonly enter into agreements with the owners of private land suitable for a wind farm 

site (participating landowners). The agreement provides the developer with the appropriate siting and generally 

rewards the landowner with a level of compensation and diversity in their income stream. Notwithstanding this, the 

Environmental Protection Authority (EPA) cannot ignore noise impacts on the basis that an agreement has been 

made between the developer and the landowner. Developers cannot absolve themselves of their obligations under 

the Environmental Protection Act (EP Act) by entering into an agreement with a landowner, i.e., the development 

should not have an adverse effect on the amenity of the area which unreasonably interferes with the enjoyment of 

the area. In terms of health impacts in particular, the likely exposure level does not result in sleep disturbance.  

The World Health Organization (WHO) Guidelines for Community Noise (1999) recommend a 30 dB(A) indoor limit 

to prevent negative effects on sleep. The Working Group on Noise from Wind Turbines (Final Report, ETSU for 

DTI, 1996) recommends the outdoor noise limit of 45 dB(A) after any adjustment for tonality for landowners having 

financial involvement in the wind farm. As such, if the received noise levels from wind farm does not exceed 

30 dB(A) indoor and 45 dB(A) outdoor at the receptors having financial involvement with the developers, then it is 

considered that the development not having adverse effect on the amenity of the area. 
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Based on a conservative consideration, this project adopts the criteria in SA Guidelines as specified in Section 2.1 

for all noise sensitive premises of both participating and non-participating landowners, regardless of their 

agreements with SynergyRED. 

2.2 The operation of the substation 
The noise emissions from the substation proposed for the project are governed by the state noise regulations, 

namely the Environmental Protection (Noise) Regulations 1997 (the Regulations).  

Regulation 8 sets out the maximum allowable noise levels (‘assigned noise levels’) based on different time of day 

and land use (i.e. noise sensitive premises, commercial and industrial type premises), applicable at the premises 

receiving the noise. The assigned noise levels of various parameters (LA10, LA1 and LAmax) are also dependent on 

influencing factor (IF) calculated in accordance with the regulations as detailed in Schedule 3 of the Regulations, 

taking into account the area of industrial and commercial land and the presence of major roads within a 100 m and 

450 m radius around the noise receptor. 

A summary of the assigned noise levels from Regulation 8 is presented in Table 2.1. 

Table 2.1 Assigned noise levels 

Type of premises receiving noise Time of day Assigned noise level. dB(A) 

LA10 LA1 LAmax 

Noise sensitive premises: Highly sensitive area 

(i.e. noise sensitive premises at locations within 
15 metres of a building directly associated with a 
noise sensitive use) 

7:00 am to 7:00 pm Monday to 

Saturday (‘Day’) 

45 + IF 55 + IF 65 + IF 

9:00 am to 7:00 pm Sunday and 

public holidays  

40 + IF 50 + IF 65 + IF 

7:00 pm to 10:00 pm all days 

(‘Evening) 

40 + IF 50 + IF 55 + IF 

10:00 pm on any day to 7:00 am 

Monday to Saturday and 9:00 

am Sunday and public holidays 

(‘Night’) 

35 + IF 45 + IF 55 + IF 

Noise sensitive premises: Any area other than 

highly sensitive area  

(i.e. Noise Sensitive premises at locations 
further than 15 metres from a building directly 
associated with a noise sensitive use) 

All hours 60 75 80 

Commercial premises All hours 60 75 80 

Industrial and utility premises other than those in 

the Kwinana Industrial Area 

All hours 65 80 90 

Industrial and utility premises in the Kwinana 

Industrial Area 

All hours 75 85 90 

Regulation 7 also requires that the noise received at sensitive receptors must be ‘free’ of annoying characteristics 

of tonality, modulation and impulsiveness. If these characteristics cannot be reasonably and practicably removed, 

then a series of adjustments to the measured or calculated received levels are set out, and the adjusted level must 

comply with the assigned level. The adjustments are set out in Table 2.2 and are further defined in Regulation 

9(1). These adjustments are cumulative up to a maximum of 15 dB.  
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Table 2.2 Table of adjustments 

Adjustment where noise emission is not music 

(Adjustments are cumulative to a maximum of 15 dB) 

Adjustment where noise emission is 
music 

Where tonality is 

present 

Where modulation is 

present 

Where impulsiveness 

is present 

Where impulsiveness 

is not present 

Where impulsiveness 

is present 

+5 dB +5 dB +10 dB +10 dB +15 dB 

– Tonality is defined in Regulation 9(1) as being present where the difference between the A- weighted sound 

pressure level in any one third octave band and the arithmetic average of the A weighted sound pressure 

levels in the two adjacent one third octave bands is greater than 3 dB in terms of LAeq, T where the time period 

T is greater than 10 percent of the representative assessment period, or greater than 8 dB at any time when 

the sound pressure levels are determined as LA, Slow levels. 

– Modulation is defined as a variation in the emission of noise that: 

• Is more than 3 dB LA, Fast or is more than 3 dB LA, Fast in any one third octave band 

• Is present for at least 10 percent of the representative assessment period, and 

• Is regular, cyclic and audible 

– Impulsiveness is defined as present where the difference between LA, peak and LAmax, S is more than 15 dB 

when determined for a single representative event. 
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3. Project overview 

3.1 KRWF development site 
The KRWF project site, as shown in Figure 3.2, is located approximately 35 km north-east of Hyden in WA’s 

Wheatbelt region east of Perth and is comprising of the following two property areas. These property areas are 

rural lands developed for agricultural purposes with small areas of remnant and regenerated vegetation: 

– 442 King Rocks North Road, Hyden (north property), north of Casuarina Road 

– 94 King Rocks North Road, Hyden (south property), south of Casuarina Road 

3.2 Wind turbines 

3.2.1 Sources of noise 
There are two main noise sources originating from a wind turbine: mechanical and aerodynamic noise. Sources of 

mechanical noise included the following (refer to Figure 3.1): 

– Gearbox – Cooling fans 

– Generator – Auxiliary equipment 

– Yaw drives – Brakes (when applied) 

Sources of mechanical noise tend to be both tonal and broadband in nature since the emitted sound is associated 

with the rotation of mechanical and electrical equipment. However, in modern turbines, mechanical noise is not 

usually audible above aerodynamic noise at greater separation distances. Mechanical noise can be effectively 

reduced through standard noise control practices such as vibration isolation, damping and noise enclosures. 

Aerodynamic noise is associated with the passage of air over the turbine blades and is considered the most 

dominant source of wind turbine noise emissions. Aerodynamic noise levels typically increase with rotor speed. 

 

Source: US Office of Energy Efficiency & Renewable Energy 

Figure 3.1 Wind turbine components 
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3.2.2 Sound power levels 

The turbine make and model proposed to be utilised for the KRWF project are to be determined through a 

procurement process prior to commencement of construction. The turbine hub height is not yet finalised and is 

expected to be between 104 m and 150 m. 

Among the turbine options considered, the worst case noise emissions and their spectral data are used for the 

noise assessment study. The overall sound power levels (SWLs) are presented in Figure 3.3 with reference to the 

standard IEC 61400-11. The SWLs presented are valid for the corresponding wind speeds referenced to the hub 

height. The prototype cut-in wind speed is 3 m/s and speed of rated power is 12.5 m/s (nearest integer wind speed 

13 m/s). 

 

Figure 3.3 Wind turbine SWL vs wind speed at hub height 

The 1/3 octave source spectra in dB(A) re 1 pW for the corresponding centre frequencies are shown in Figure 3.4 

for the wind speed of 8 m/s as an example, referred to the hub height as per IEC 61400-11. Appendix A provides 

the turbine source spectra for the full range of wind speeds. 
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Figure 3.4 1/3 octave band spectral levels at hub height wind speed 8 m/s 

3.2.3 Tonality and infrasound 

WTG manufactures are obliged to conduct independent acoustic tests in accordance with IEC 61400-11 to assess 

tonal audibility. 

According to the SA Guidelines, an additional 5 dB should be added to the measured noise level from a wind farm 

where tonality is shown to be a characteristic and is audible at the relevant receptor. GHD assumes no tonal 

characteristics associated with the wind turbine to be used and therefore tonality has been excluded from this 

assessment. 

Infrasound (sound spectral component below 20 Hz) is not tested as an obligatory part of IEC61400-11 or the SA 

Guidelines. Infrasound was a characteristic attributable to earlier design of wind turbines where turbine blades 

were downwind of the main tower. This generated an infrasound effect as the blades cut through the turbulence 

generated around the downwind side of the tower. Modern WTG designs typically have the blades upwind of the 

main tower and combined with improved blade design, infrasound is found not to be one of the major audible 

characteristics at modern wind farm sites. SynergyRED is committed to use WTGs of modern design for the 

KRWF project. 

3.2.4 Wind turbine locations 

The following two wind turbine layout options have been proposed for the development, and they are presented in 

Figure 3.5. The coordinates of individual turbine locations for each layout option are provide in Appendix B. 

– Layout option 1 – a 30-WTG layout 

– Layout option 2 – a 12-WTG layout 
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3.2.5 Sensitive receptors 

The noise assessment methodology as specified in the SA Guidelines requires that all sensitive land use receptors 

should be identified in the area surrounding the proposed wind farm. 

All noise sensitive receptors identified within 5 km of the project development boundary are presented in 

Figure 3.6. The coordinates of these receptors are detailed in Appendix C. It should be noted that receptor B is 

unoccupied as part of a participating landowner agreement and is not considered as a sensitive receptor. 
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4. Background noise monitoring 

Long term (unattended) noise measurements were conducted at four locations in area adjacent to the wind farm. 

Loggers were deployed on 17 and 18 February 2022 and withdrawn on 6 April 2022. Due to the failure of 

associated solar panel, approximately three weeks of data were recorded at Location 4. 

One ultrasonic automatic weather station was co-located at the logger location 1 to detect local ground level 

meteorology and rainfall. Wind data at greater heights was taken from the existing windfarm meteorological masts 

shown in Figure 4.1.  

All data across all noise logger, weather logger, and existing site meteorological masts was date and time 

synchronised over 10-minute data intervals. 

4.1 Instrumentation 
Ambient noise levels were monitored using SVAN 977 (Class 1) environmental noise loggers. Details of the noise 

measurement instrumentation used are presented in Table 4.2. 

All noise monitoring instrumentation was in current National Association of Testing Authorities (NATA) calibration 

at the time of use. All instrumentation was field-checked and calibrated both before and after noise measurements 

using a Larson Davis acoustic calibrator model CAL200. No discrepancies equal to or greater than 1 dB were 

noted throughout the measurement exercise as is required under Section 5.6 of Australian Standard AS 

1055:2018 Acoustics – Description and Measurement of Environmental Noise (Standards Australia, 2018). 

Table 4.1 Unattended noise monitor equipment details 

Instrumentation details Location 1 Location 2 Location 3 Location 4 

Model and Type SVAN 977 

Type 1 

SVAN 977 

Type 1 

SVAN 977 

Type 1 

SVAN 977 

Type 1 

Serial No. 36826 36825 36823 36824 

Start date 17 February 2022 18 February 2022 18 February 2022 17 February 2022 

Finish Date 6 April 2022 6 April 2022 6 April 2022 10 March 2022 

4.2 Noise measurement locations 
Long term monitoring was performed at locations close to residences. Closest monitoring Location 1 is adjacent to 

the boundary of the wind farm. Positions of the receptors and measurement details are summarised in Table 4.2. 

Figure 4.1 shows positions of instruments at the measurement sites.  

Table 4.2 Noise logger coordinates 

Location Coordinates, GDA94 / MGA Zone 50 

Easting, m Easting, m 

Location 1  703845 6431283 

Location 2  703777 6433713 

Location 3  701255 6425475 

Location 4  7046345 6426917 
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4.3 Meteorology 

4.3.1 Hub height wind speed 

Figure 4.1 shows the four noise monitoring locations, the location of the meteorological logger and the location of 

the meteorological mast used for collecting wind data at four heights (10 m, 40 m, 60 m and 85 m). The 

meteorological mast has coordinates latitude -32.241605° and longitude 119.192284° (UTM Zone 50J, WGS 84 

706550 E, 6430675 N). Wind speeds from sensors were used to calculate wind shear for each of 10-minute 

periods and extrapolate hub height wind speeds at 104 m and 150 m using wind speeds from 85 m height. 

Calculations were performed in accordance with methodology in Annex D.3 of standard IEC64100-11 Ed.3. 

Data from Sodar, or in full sonic detection and ranging instrument, was also available at one on site location. This 

meteorological instrument is not considered as a standard wind detection instrument and its accuracy is not 

known. Therefore, data from Sodar was used for information purposes only.  

4.3.2 Rainfall and local wind speed 

SA Wind Farm Environmental Noise Guidelines 2009 (SA Guidelines) state: “As part of the development 

application, developers should confirm that the reported noise levels are not influenced by high wind speed across 

the microphone, particularly where wind speeds at the noise measurement position are expected to exceed 5 m/s” 

This note is relevant to local wind speed measured at the noise monitoring instrument. 

Hence, in the case of wind farm noise monitoring, it is a requirement to undertake measurements in a manner that 

allows collection of noise measurements in situations where the wind speed exceeds the 5 m/s at the microphone 

position normally provided as the upper limit for environmental noise monitoring. The limit is a guide to reduce air 

pressure fluctuations across the microphone artificially increasing the measured noise level. Standard 90 mm wind 

shield was used during noise monitoring. 

Standard NZS 6808 states further: “Sound level measurements should be made during a representative range of 

wind speeds and directions generally expected at the wind farm, and include the normal operating range of the 

turbines, that is from cut-in to rated power.” And “Extraneous sound levels caused by events, including 

precipitation, insects, fauna, and so on, as far as is practical for an unattended monitoring exercise, be identified 

and removed from the data set.” 

Rain data collected by the co-located AWS logger units placed at the logger Location 1 was utilised to confirm rain 

events during the monitoring period. This data has been used to exclude periods where rain events were recorded.  

Average 10-minute noise measurements where rainfall, high local wind speeds or irrelevant noise occurred were 

defined as ‘extraneous events’ and were excluded from the background noise assessment. Data acquired during 

local wind speeds (microphone height) exceeding 5 m/s was excluded from further analysis.  

4.4 Results of noise monitoring and derived noise 
criteria 

Previously Western Australia adopted methodology of noise impact assessment in SA Wind Farms Environmental 

Noise Guidelines 2009 (SA Guidelines). These guidelines were revised last year and contain modified procedure 

for deriving noise criteria, which is in line with procedure of data post- processing in standard IEC64100-11 Ed.3.  

Following advice from WA Department of Water and Environmental Regulation (DWER), this section details noise 

criteria that were derived in accordance with both 2009 and 2021 versions of SA Wind Farms Environmental Noise 

Guidelines. Applicable noise criteria were calculated for 104 m and 150 m hub heights. Two turbine layouts with 12 

and 30 WGTs were considered for the development. It should be noted that derivation of noise criteria at 13 m/s 

would not be formally required under 2021 version of the guidelines since speed of the rated power is 12.5 m/s 

and it lays on the boundary of the 12 m/s wind speed bin. Noise criterion for 13 m/s was included in the current 

report for consistency with 2009 version of the SA Guidelines. 

Background noise was processed in accordance with procedures in the guidelines. Both versions of SA Guidelines 

recommend collection of not less than 2000 valid data points. The number of valid monitoring points is 
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summarised in Table 4.3. The guidelines also recommend that not less than 500 data points are to be collected for 

downwind conditions. Wind direction for downwind conditions is defined as ±45° from line connecting the receptor 

and the nearest turbine. If there are more than one turbine at similar distances from the receptor, SA Guidelines 

recommend identification of more than one downwind angle. The resulted downwind angles are presented in 

Table 4.4. 

For the recommended 500 valid points under the specific downwind condition, SA Guidelines recognise that this 

will not always be practical to achieve given prevailing wind conditions for some monitoring locations. The number 

of downwind data points for each monitoring location is presented in Table 4.5. The background noise monitoring 

program allowed to collect substantial number of background levels during downwind except of Location 4. This 

monitoring location is representative for receptors G and H (Section 3.2.5). These two receptors have buffer 

distances exceeding 2 km to their nearest turbines, and therefore they are considered as low risk  from noise 

impact perspective. Moreover, total number of valid data point is well above 2000 and it gives sufficient basis to 

derive applicable noise criteria. 

Table 4.3 Number of valid background noise monitoring data 

Monitoring location Valid data points- Guidelines 2009 Valid data points- Guidelines 2021 

Hub height 104 m Hub height 150 m Hub height 104 m Hub height 150 m 

Location 1 4938 4540 5136 4790 

Location B 4899 4506 5090 4748 

Location 3 4894 4500 5086 4740 

Location 4 2233 2025 2326 2176 

It is noted that the data post- process methodologies in both versions of SA Guidelines are different. However, the 

basis for deriving relevant noise criteria is the same as specified in Section 2.1. It is understood that noise 

sensitive receptors around the development site are situated in zones classified as rural living. As such, project 

specific noise criteria are derived as: 

– 35 dB(A) at affected noise sensitive receptors, or 

– Background noise (LA90,10-min) plus 5 dB(A) 

whichever is the greater for wind speed from cut-in to rated power of the WTG.  

Table 4.4 Downwind direction 

Monitoring location Nearest turbine ID Downwind direction, degree  

 12 WTG layout 30 WTG layout 12 WTG layout 30 WTG layout 

Location 1 WTG 6 

WTG 12 

WTG 19 

WTG 20 

WTG 26 

119 

77 

88 

109 

27 

Location 2 WTG 8 WTG 23 97 125 

Location 3 WTG 4 WTG 24 55 58 

Location 4 WTG 4 WTG 24 53 4 
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Table 4.5 Background noise data points- downwind direction 

Monitoring 
location 

Procedure Hub height 104 m  Hub height 150 m 

12 WTG layout 30 WTG 

layout 

12 WTG 

layout 

30 WTG 

layout 

Location 1 Guidelines 2009 3034 2215 2717 1970 

Guidelines 2021 3157 2311 2901 2074 

Location 2 Guidelines 2009 1983 3017 2207 2718 

Guidelines 2021 2571 3137 2328 2898 

Location 3 Guidelines 2009 1094 1156 980 1035 

Guidelines 2021 1154 1219 1016 1443 

Location 4 Guidelines 2009 428 157 365 151 

Guidelines 2021 443 172 388 158 

4.4.1 Background noise monitoring data and noise criteria for hub 
height 104 m  

Results of background noise monitoring were processed in accordance with SA Guidelines and relevant noise 

criteria are derived for each of the monitoring locations for wind speeds referenced to hub height of 104 m.  

Figure 4.2 contains the background monitoring noise levels and criteria lines superimposed on the figures. Criteria 

are derived in accordance with procedures in SA Guidelines 2009. The figures also detail information on equations 

for regression curves and R2 coefficient of determination for each of the monitoring locations. 

Figure 4.3 shows results of postprocessed data and relevant noise criteria calculated in accordance with SA 

Guidelines 2021. Data postprocessing is performed for arithmetic averages of measured noise levels in integer 

wind speed bins as per Section 3.4 of the guidelines. 

One can see that applicable noise criteria correspond to the baseline limit of 35 dB(A) at low wind speeds and 

based on background plus 5 dB(A) at higher wind speeds. Maximum applicable noise criterion reaches 

approximately 46 dB(A) at monitoring Location 2. 
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a) Location 1 

 

b) Location 2 

 

c) Location 3 

 

d) Location 4 

Figure 4.2 Background noise monitoring data and applicable noise criteria, 104 m hub height- SA Guidelines 2009 
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a) Location 1 

 

b) Location 2 

 

c) Location 3 

 

d) Location 4 

Figure 4.3 Background noise monitoring data and applicable noise criteria, 104 m hub height- SA Guidelines 2021 

4.4.2 Background noise monitoring data and noise criteria for hub 
height 150 m  

Results of background noise monitoring were also processed using wind speeds calculated at 150 m hub height. 

Procedures to derive noise criteria are the same as postprocessing used for 104 m hub height (Section 4.4.1). 

Figure 4.4 shows valid background noise data processed in accordance with SA Guidelines 2009 and Figure 4.5 

shows results of data postprocessing and relevant noise criteria calculated in accordance with SA Guidelines 

2021. Similar to results in Section 4.4.1, low wind speed criteria are controlled by the baseline line limit of 35 dB(A) 

and they increase to greater magnitudes since background noise also goes up. Maximum of 44 dB(A) criterion is 

calculated for Location 2 (SA Guidelines 2021). 
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a) Location 1 

 

b) Location 2 

 

c) Location 3 

 

d) Location 4 

Figure 4.4 Background noise monitoring data and applicable noise criteria, 150 m hub height- SA Guidelines 2009 

 



 

 GHD | SynergyRED | 12570831  | King Rocks Wind Farm 21 

 

 

a) Location 1 

 

b) Location 2 

 

c) Location 3 

 

d) Location 4 

Figure 4.5 Background noise monitoring data and applicable noise criteria, 150 m hub height- SA Guidelines 2021 

4.4.3 Summary of wind farm noise criteria 

There are a few noise sensitive receptors in the area adjacent to the wind farm. SA Guidelines recognise that it is 

not always practicable to perform background noise measurements at each of affected receptor. Concept of 

“representative locations” is used to designate similar criteria to a number of sensitive receptors based on 

similarity of acoustic environment. Section 3.2.5 contains list of noise sensitive receptor in the area. Results of the 

background monitoring are used to assign criteria to relevant receptor with expected similar background. It should 

be noted that compliance with noise criteria at nearest receptor typically ensures that noise from the wind farm will 

meet similar criteria at greater separation distances from a wind farm. 

4.4.3.1 Noise criteria at 104 m hub height 

Results of background noise monitoring and data post processing are presented in Section 4.4.2. Table 4.6 and 

Table 4.7 present calculated noise limits for each integer wind speed from cut-in to the speed of the rated power 

as referenced to 104 m hub height. Results are presented for procedures included in 2009 and 2021 versions of 

SA Guidelines. 

Noise criteria at lower wind speeds (below 7 m/s) are equivalent to the baseline criterion of 35 dB(A) and are 

based on background plus 5 dB(A) for higher wind speeds. Applicable noise limits are above 40 dB(A) for hub 

height wind speeds exceeding 11 m/s. Effect of different data processing procedures in different versions of the 
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guidelines is minor. The noise criteria are identical for low wind speeds and the difference between corresponding 

noise criteria does not exceed 1 dB(A) for wind speeds below 12 m/s. 

4.4.3.2 Noise criteria at 150 m hub height 

 

Table 4.8 and Table 4.9 present noise limits for each integer wind speed from cut-in to the speed of the rated 

power as referenced to 150 m hub height. Results are presented for procedures included in 2009 and 2021 

versions of the SA Guidelines. 

Noise criteria at lower wind speeds (below 7 m/s) correspond to the baseline criterion of 35 dB(A) Applicable noise 

limits exceed 40 dB(A) for greater wind speeds. Effect of different data processing procedures in different versions 

of the guidelines is insignificant. The noise criteria are identical for low wind speeds and the difference between 

corresponding noise criteria does not exceed 0.6 dB(A) for wind speeds below 13 m/s. 
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Table 4.6 Noise criteria for hub height 104 m- SA Guidelines 2009 

Sensitive receptor Representative monitoring 
location 

Hub height wind speed, m/s 

3 4 5 6 7 8 9 10 11 12 13 

A, D, E 1 35 35 35 35 35 35 36 38 39 41 42 

C 2 35 35 35 35 35 36 39 41 42 44 46 

F 3 35 35 35 35 36 38 39 40 41 42 43 

G, H 4 35 35 35 35 35 35 36 37 39 40 42 

 

Table 4.7 Noise criteria for hub height 104 m- SA Guidelines 2021 

Sensitive receptor Representative monitoring 
location 

Hub height wind speed, m/s 

3 4 5 6 7 8 9 10 11 12 13 

A, D, E 1 35 35 35 35 35 35 37 38 39 41 42 

C 2 35 35 35 35 35 37 39 41 42 45 43 

F 3 35 35 35 35 36 38 39 41 41 42 42 

G, H 4 35 35 35 35 35 35 35 37 38 41 41 

 

Table 4.8 Noise criteria for hub height 150 m- SA Guidelines 2009 

Sensitive receptor Representative monitoring 
location 

Hub height wind speed, m/s 

3 4 5 6 7 8 9 10 11 12 13 

A, D, E 1 35 35 35 35 35 35 36 37 38 39 40 

C 2 35 35 35 35 35 35 38 40 42 43 43 

F 3 35 35 35 35 36 37 38 40 41 41 42 

G, H 4 35 35 35 35 35 35 36 37 38 38 38 
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Table 4.9 Noise criteria for hub height 150 m- SA Guidelines 2021 

Sensitive receptor Representative monitoring 
location 

Hub height wind speed, m/s 

3 4 5 6 7 8 9 10 11 12 13 

A, D, E 1 35 35 35 35 35 35 36 37 38 39 40 

C 2 35 35 35 35 35 35 38 40 42 42 44 

F 3 35 35 35 35 35 37 39 40 41 41 42 

G, H 4 35 35 35 35 35 35 36 36 38 38 40 
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5. Noise modelling and impact assessment 

5.1 Noise modelling algorithm and inputs 

5.1.1 Modelling algorithm 

The SA Guidelines state that a suitable model must be selected to predict the worst case noise levels at all 

relevant receptors and recommend the use of prediction methods in accordance with ISO9613-2 or CONCAWE. 

Noise from the proposed KRWF project has been predicted using the ISO9613-2 Acoustics – Attenuation of sound 

during propagation outdoors Part 2: General method of calculation (ISO9613-2) algorithm as implemented in the 

SoundPLAN 8.2 software platform. The ISO9613-2 noise propagation model is used around the world and widely 

accepted as an appropriate model for the assessment of wind farms. The model has the ability to take into account 

the distance between the source and receptor topography, the ground attenuation, atmospheric absorption at 

different frequencies and meteorological conditions favourable to noise propagation.  

In accordance with the guidelines, the noise levels at the relevant receptor locations were predicted for each 

reportable wind speed.  

5.1.2 Modelling inputs - WTG 

The noise model was developed based on the following data inputs: 

– Topographic elevation contours (5 m resolution) for the wind farm site and surrounding area, received from 

SynergyRED on 24 February 2022. 

– Two proposed project turbine layout options (12-WTG and 30-WTG layout options), and the two hub height 

options (104 m and 150 m above ground level), received from SynergyRED on 24 February 2022 and 19 April 

2022, respectively. 

– Receptor locations, received from SynergyRED on 19 April 2022 

– The following modelling parameters were used in the model, in accordance with the SA Guidelines: 

• Atmospheric conditions at 10oC temperature and 80 percent relative humidity 

• 100 percent acoustically hard ground (G = 0 ground factor) 

• No barriers or intervening structures were included in the model 

• 1.5 m receptor height 

– Turbine source noise emissions and the 1/3 octave source spectra data, received from SynergyRED on 

24 February 2012 and 30 March 2022, respectively. 

For modelling purposes, a representative WTG (power optimized Mode PO1 (blades with serrated trailing edge)) 

and its noise emission data have been used to assess the noise compliance. The overall SWLs and 1/3 octave 

source spectra data (20 Hz to 8 kHz) under integer wind speeds between 3 m/s and 13 m/s are provided in 

Appendix A. 

No penalty for tonality was applied for the modelling prediction results. 

5.1.3 Modelling inputs – Substation 

The project proposes a substation with two 132 kVA transformers. The overall sound power level of the 

transformers is 85 dB(A), estimated in accordance with Australian Standard AS 60076 Part 10: 2009 Power 

Transformers – Determination of Sound Levels (IEC 60076-10, Ed.1 (2001) MOD) and the proposed transfer 

rating (in kVA). The 1/3 octave sound power spectral curve used for the model input, as presented in Appendix A, 

is based on a reference spectral curve measured for a typical transformer facility. 

It should be noted that the equivalent continuous noise parameter LAeq is used to characterise the noise emissions 

from the substation transformers. Considering the noise emissions from the transformers are constant in nature, it 
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is expected the parameter LAeq to be consistent with the parameter LA10 based on which the noise assessment 

criteria have been specified as in Table 2.1. 

5.2 Impact assessment 

5.2.1 Wind turbine noise 

Received noise levels have been predicted at all identified noise sensitive receptors with all wind turbines 

operating simultaneously, for all the source noise emission inputs under relevant individual integer wind speeds as 

shown in Appendix A. The modelling results indicate that the predicted noise levels at noise sensitive receptors for 

the hub height of 150 m are slightly higher than for the hub height of 104 m for the nearest noise sensitive 

receptor A, but with a margin of less than 0.5 dB. Therefore, predicted noise levels for the hub height of 150 m are 

considered for compliance assessment. For the remaining sensitive receptors, the predicted noise levels between 

the two hub height options are generally less than 1.0 dB. A prediction noise level comparison between the two 

hub height options is presented in Appendix E. 

Table 5.1 presents the predicted noise levels for the 12-WTG layout option and assessment against the relevant 

noise criteria as presented in Section 4.4.3. For individual integer wind speeds, the conservative values of the 

baseline criterion for the hub height option of 150 m as in Table 4.8 and Table 4.9 are considered for the 

compliance assessment. All predicted results and criterion values are rounded to integer for compliance 

assessment. As can be seen from the table, the predicted noise levels at all receptors comply with the 

conservative baseline criteria.  

The relevant noise contours for the 12-WTG layout option are presented in Figure E.1 to Figure E.11 in Appendix 

E. 

Table 5.2 presents the predicted noise levels for the 30-WTG layout option and assessment against the 

conservative baseline criteria as presented in Section 4.4.3. As can be seen from the table, the predicted noise 

levels at all receptors comply with the conservative baseline criterion.  

It is noted that the compliance margins under different hub height wind speeds at the sensitive receptor A are 

much smaller than at the other sensitive receptors. For the hub height wind speeds 8 m/s to 13 m/s, the 

compliance margins are within 3 dB. For the hub height wind speeds of 9 m/s and 10 m/s, the received noise level 

at receptor A is predicted to be just compliant with the baseline criteria (36 dB(A) and 37 dB(A) respectively). 

The relevant noise contours for the 30-WTG layout option are presented in Figure E.12 to Figure E.22 in 

Appendix E. 

5.2.2 Substation noise 

Due to the large distances from the proposed substation to the noise sensitive receptors assessed, the predicted 

noise levels from the substation transformers at all sensitive receptors are below 10 dB(A), which is well below 

expected ambient noise levels. Taking into account the 5 dB adjustment on received levels due to the potential 

tonal characteristics for transformer noise emissions, the predicted noise levels from the proposed substation are 

still well below the worst case 35 dB(A) environmental noise criterion. 

The noise contours predicted for the substation transformer noise is presented in Figure E.23 of Appendix E. 

5.2.3 Cumulative impacts 

The noise modelling results for both wind turbine and substation demonstrate that, the received noise levels at 

assessed noise sensitive receptors from the proposed substation are more than 20 dB lower than the noise levels 

received from the proposed wind turbines. Therefore, the cumulative noise impact from the KRWF project 

development is dominated by the wind turbine noise emissions, and the proposed substation is unlikely to result in 

any noticeable increases in received noise levels at the assessed noise sensitive receptors. 
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Table 5.1 Predicted noise levels – 12-WTG Option – 150 m hub height 

Noise 
sensitive 
receptor 

Noise 
level, dB 

Wind speed, m/s Compliance 

3 4 5 6 7 8 9 10 11 12 13 

A LAeq,10-min 22 22 22 24 27 32 32 33 33 33 33 Y 

Criterion 35 35 35 35 35 35 36 37 38 39 40 

C LAeq,10-min 17 18 18 20 23 28 28 28 28 28 28 Y 

Criterion 35 35 35 35 35 35 38 40 42 42 43 

D LAeq,10-min 10 10 11 13 16 21 21 21 21 21 21 Y 

Criterion 35 35 35 35 35 35 36 37 38 39 40 

E LAeq,10-min 10 10 10 12 15 20 20 21 21 20 20 Y 

Criterion 35 35 35 35 35 35 36 37 38 39 40 

F LAeq,10-min 6 6 7 8 11 17 17 17 17 17 17 Y 

Criterion 35 35 35 35 35 37 38 40 41 41 42 

G LAeq,10-min 14 14 15 16 20 25 25 25 25 25 25 Y 

Criterion 35 35 35 35 35 35 36 36 38 38 38 

H LAeq,10-min 9 9 9 11 14 19 19 20 20 20 20 Y 

Criterion 35 35 35 35 35 35 36 36 38 38 38 
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Table 5.2 Predicted noise levels – 30-WTG Option – 150 m hub height 

Noise 
sensitive 
receptor 

Noise 
level, dB 

Wind speed, m/s Compliance 

3 4 5 6 7 8 9 10 11 12 13 

A LAeq,10-min 26 26 26 26 31 34 36 37 37 37 37 Y (marginal 
compliance 
for hub height 
wind speeds 
9 m/s and 10 
m/s) 

Criterion 

35 35 35 35 35 35 36 37 38 39 40 

C LAeq,10-min 23 23 23 23 28 31 33 34 34 34 33 Y 

Criterion 35 35 35 35 35 35 38 40 42 42 43 

D LAeq,10-min 14 15 15 15 20 23 25 25 25 25 25 Y 

Criterion 35 35 35 35 35 35 36 37 38 39 40 

E LAeq,10-min 14 14 15 15 20 22 25 25 25 25 25 Y 

Criterion 35 35 35 35 35 35 36 37 38 39 40 

F LAeq,10-min 12 12 12 12 17 20 22 23 23 22 22 Y 

Criterion 35 35 35 35 35 37 38 40 41 41 42 

G LAeq,10-min 21 21 21 21 26 29 31 32 31 31 31 Y 

Criterion 35 35 35 35 35 35 36 36 38 38 38 

H LAeq,10-min 15 15 15 15 20 23 25 26 26 26 25 Y 

Criterion 35 35 35 35 35 35 36 36 38 38 38 
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6. Conclusions 

A noise impact assessment has been conducted for the operation of the KRWF project in general accordance with 

the requirements of the SA Guidelines (2009 and 2021) for the WTGs and the state noise regulations (1997) for 

the proposed substation. 

A baseline noise monitoring program was conducted at four monitoring locations around the development site, and 

the conservative baseline noise criteria were derived in accordance with the SA Guidelines. A 3D environmental 

noise model of the development site was created to predict noise levels at the adjacent noise sensitive receptors, 

using the ISO9613-2 calculation algorithm implemented in version 8.2 of SoundPLAN software platform. The 

project proposes two wind farm layout options (i.e. a 12-WTG and a 30-WTG) and two hub height options (i.e. 

104 m and 150 m). The turbine source noise input data is based on the overall SWL and the 1/3 octave source 

spectra data provided by SynergyRED. 

The noise modelling results show that the predicted noise levels from the turbine operation received at the 

adjacent noise sensitive receptors comply with the conservative noise criteria in accordance with 2009 and 2021 

versions of SA Guidelines. Compliance at the receptor location A at wind speeds 9 m/s and 10 m/s is predicted to 

be marginal. The predicted noise levels from the substation operation comply with the relevant assigned noise 

levels in accordance with the state noise regulations with a substantial safety margin.  

It is recommended that SynergyRED should specify that the wind turbine suppliers guarantee the supplied wind 

turbines not to exhibit tonal characteristics. It is also recommended that the turbines are properly maintained to 

ensure the noise emissions of the turbines not to be adversely affected by the turbine wear which could potentially 

result in audible tonality. 

It is expected that compliance measurements to be undertaken at the most affected sensitive receptor (i.e. 

sensitive receptor A) following the commissioning of the project in accordance with the procedure outlined in SA 

Guidelines. 
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Appendix A  
Sound power levels for WTGs and 

substation transformers 
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Table A.1 Sound power levels - WTG 

1/3 octave band 
centre frequency 

Hub height wind speed 

3 m/s 4 m/s 5 m/s 6 m/s 7 m/s 8 m/s 9 m/s 10 m/s 11 m/s 12 m/s 13 m/s 

20Hz 49.9 50.1 50.2 51.8 54.9 57.8 60.3 60.9 61.1 60.9 60.4 

25Hz 54.4 54.6 54.7 56.4 59.5 62.4 64.8 65.4 65.6 65.3 64.8 

31Hz 58.7 58.9 59.1 60.8 63.9 66.7 69.1 69.7 69.9 69.6 69.1 

40Hz 62.8 63.0 63.2 65.0 68.0 70.9 73.3 73.8 73.9 73.7 73.2 

50Hz 66.3 66.5 66.8 68.5 71.6 74.4 76.8 77.4 77.4 77.2 76.7 

63Hz 69.6 69.8 70.1 71.9 75.0 77.8 80.1 80.7 80.7 80.5 80.1 

80Hz 72.7 72.9 73.2 75.0 78.1 80.9 83.2 83.7 83.7 83.5 83.1 

100Hz 75.2 75.4 75.8 77.6 80.6 83.4 85.8 86.3 86.3 86.0 85.7 

125Hz 77.5 77.7 78.0 79.9 82.9 85.7 88.0 88.5 88.5 88.3 88.0 

160Hz 79.6 79.8 80.1 82.0 85.0 87.8 90.1 90.6 90.6 90.4 90.1 

200Hz 81.1 81.3 81.7 83.6 86.6 89.4 91.7 92.2 92.1 91.9 91.7 

250Hz 82.4 82.6 82.9 84.8 87.8 90.6 92.9 93.4 93.3 93.2 93.0 

315Hz 83.4 83.6 83.9 85.8 88.8 91.6 93.9 94.4 94.3 94.2 94.0 

400Hz 84.0 84.2 84.5 86.4 89.4 92.2 94.5 95.0 94.9 94.8 94.8 

500Hz 84.3 84.5 84.8 86.7 89.7 92.5 94.7 95.2 95.2 95.2 95.1 

630Hz 84.3 84.5 84.7 86.6 89.6 92.4 94.7 95.2 95.2 95.2 95.2 

800Hz 83.9 84.1 84.3 86.2 89.2 92.0 94.3 94.8 94.8 94.8 94.9 

1kHz 83.2 83.4 83.5 85.4 88.4 91.2 93.5 94.0 94.1 94.2 94.3 

1.25kHz 82.2 82.4 82.5 84.4 87.4 90.2 92.5 93.0 93.1 93.2 93.4 

1.6kHz 80.7 80.9 80.9 82.8 85.8 88.6 91.0 91.5 91.6 91.8 92.0 

2kHz 79.1 79.3 79.2 81.1 84.1 86.9 89.3 89.8 89.9 90.2 90.5 

2.5kHz 77.1 77.3 77.1 79.0 82.0 84.9 87.2 87.8 87.9 88.3 88.6 

3.15kHz 74.8 75.0 74.7 76.5 79.6 82.4 84.8 85.3 85.6 86.0 86.4 

4kHz 72.0 72.2 71.7 73.6 76.7 79.5 81.9 82.5 82.7 83.3 83.7 

5kHz 69.0 69.2 68.7 70.5 73.6 76.5 78.9 79.5 79.8 80.4 80.9 

6.3kHz 65.7 65.9 65.2 67.0 70.1 73.0 75.4 76.0 76.4 77.1 77.7 
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1/3 octave band 
centre frequency 

Hub height wind speed 

3 m/s 4 m/s 5 m/s 6 m/s 7 m/s 8 m/s 9 m/s 10 m/s 11 m/s 12 m/s 13 m/s 

8kHz 61.8 62.0 61.2 63.0 66.1 69.1 71.5 72.1 72.6 73.4 74.1 

Overall  

A-weighted 93.9 94.1 94.3 96.2 99.2 102.0 104.3 104.8 104.8 104.8 104.8 

 

Table A.2  Sound power overall and 1/3 octave spectral levels – Substation transformer 

Overall, 
dB(A) 

1/3 octave band central frequency (Hz) and noise level, in dB (linear) 

20 25 31 40 50 63 80 100 125 160 200 250 315 400 

85 70.9 72.9 74.9 72.9 68.2 71.2 71.2 91.2 71.2 67.2 87.2 72.2 83.2 85.2 

500 630 800 1 K 1.25 K 1.6 K 2 K 2.5 K 3.15 K 4 K 5 K 6.3 K 8 k  

80.2 75.2 69.2 70.2 68.2 62.2 60.2 54.2 53.2 52.2 53.2 54.2 53.2  
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Appendix B  
WTG locations 
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Table B.1 Layout option 1 (30 turbine layout) WTG coordinates 

WTG ID Coordinates, GDA94 / MGA Zone 50 

Easting, m Easting, m 

1 707755 6431272 

2 708223 6430627 

3 706100 6429954 

4 706213 6428641 

5 706762 6431668 

6 707939 6430065 

7 706553 6429166 

8 707685 6429460 

9 707310 6432008 

10 706555 6430630 

11 706217 6432579 

12 706607 6433064 

13 705253 6433340 

14 704571 6433934 

15 708222 6428624 

16 705917 6433350 

17 705244 6427880 

18 705760 6428228 

19 705728 6431357 

20 705640 6430669 

21 708515 6429274 

22 708760 6429886 

23 704132 6433463 

24 704679 6427605 

25 707976 6427979 

26 704704 6432944 

27 707255 6430868 

28 705850 6432045 

29 707673 6427391 

30 706953 6429753 
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Table B.2 Layout option 2 (12 turbine layout) WTG coordinates 

WTG ID Coordinates, GDA94 / MGA Zone 50 

Easting, m Easting, m 

1 707594.4 6431357 

2 708125.4 6430631 

3 706387.2 6429556 

4 706054.8 6428798 

5 706473.9 6433054 

6 705644.2 6430279 

7 707824.7 6428891 

8 704674.8 6433610 

9 707082.6 6432150 

10 706601.4 6430768 

11 707890.1 6429802 

12 706009.7 6431781 
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Appendix C  
Noise receptor locations 
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Table C.1 Noise receptor locations 

Receptor Coordinates, GDA94 / MGA Zone 50 

Easting, m Northing, m 

A 703857 6431264 

B (Unoccupied as part of a participating 
landowner agreement ) 

706336 6429068 

C 702777 6434616 

D 699187 6431678 

E 699379 6428489 

F 701261 6425474 

G 704838 6425301 

H 707245 6423230 
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Appendix D  
Site equipment photographs 
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Description Images 

Location 1 – 
Noise logger 
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Description Images 

Location 1 – 
Weather station 
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Description Images 

Location 2 – 
Noise logger 
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Description Images 

Location 3 – 
Noise logger 
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Description Images 

Location 4 – 
Noise logger 
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Description Images 

Location 5 – 
Met mast 
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Appendix E  
Single point receiver level – 104 m and 150 

m hub heights for 30-WTG layout and 

noise contour maps - 150m hub height for 

12-WTG and 30-WTG layouts 
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Table E.1 Predicted noise levels – 30-WTG Option – 104 and 150 m hub height options 

Noise 
sensitive 
receptor 

Hub 
height, m 

Wind speed, m/s // Noise level, LAeq,10-min, dB 

3 4 5 6 7 8 9 10 11 12 13 

A 150 26 26 26 26 31 34 36 37 37 37 37 

104 26 26 26 28 31 34 36 37 37 37 37 

C 150 23 23 23 23 28 31 33 34 34 34 33 

104 22 23 23 25 28 31 33 33 33 33 33 

D 150 14 15 15 15 20 23 25 25 25 25 25 

104 15 15 16 17 20 23 26 26 26 26 26 

E 150 14 14 15 15 20 22 25 25 25 25 25 

104 15 15 15 17 20 23 25 26 26 26 25 

F 150 12 12 12 12 17 20 22 23 23 22 22 

104 12 12 12 14 17 20 22 23 23 22 22 

G 150 21 21 21 21 26 29 31 32 31 31 31 

104 21 21 21 23 26 29 31 32 32 32 31 

H 150 15 15 15 15 20 23 25 26 26 26 25 

104 14 14 15 17 20 22 25 25 25 25 25 
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