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1 Introduction 
 
The Black Springs wind farm is located approximately 25 km south of Oberon in NSW.  The project 
will consist of 9 wind turbine generators with a hub height of approximately 80m and rotor 
diameter between 82m-88m. For the purpose of this study the analysis is based on an indicative 
turbine layout consisting of 9, Suzlon S88 turbines (hub height 80m, rotor diameter 88m).  
 

 

 
Figure 1-1: Overview Map 

 
 
The guidelines followed in this report are the South Australian Environmental Protection Agency 
(SA EPA) Environmental Noise Guideline: Wind Farms (SA EPA Guidelines)1. This standard provides 
guidance in monitoring, predicting, and assessing noise from wind farm developments. It sets a 
noise limit for residences and sensitive locations that are not financially involved in the project of 
the greater of 35 dB(A) or 5 dB(A) above background noise. Note that the Director General’s 
Requirements for the EIS also request this study to be performed in accordance with the NSW 
Industrial Noise Policy, however this Policy states that it is not applicable to wind farms, hence it is 
not relevant to this study. The SA EPA Guidelines have been adopted by the NSW Government as 
assessment guidelines for wind farm noise. 
 
The “Daisybank” (House No. 25) and the “Aqualoria” Residence (House No. 23) are involved in the 
proposed development and are hence considered as “non-relevant residences” since there is 
scope in the SA EPA Guidelines for agreements regarding the noise level at such residences to be 
made between the developer and the landowner as long as the maximum noise levels in such 
agreements are still considered reasonable. The “Winton Park” (House No. 28) and the “Miller” 
(House No. 66) residence (owned by Forestry Commission) are also considered as non-relevant as 
these residences have indicated that higher noise limits will be accepted. 
 
Comparison of the predicted noise output, measured background noise, assumed background 
noise and the SA EPA noise limit were carried out over a range of wind speeds and locations. The 
noise level generated by the wind farm is within the limits set by the SA EPA Guidelines, the NSW 

                                                           
1  Wind Farms: Environmental Noise Guidelines, Environmental Protection Authority of South Australia, February 2003 

Black Springs 
Wind Farm 
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Industrial Noise Policy and other standards such as the NZ Noise Standard2. The wind farm 
therefore complies with the noise limits set by the NSW Government. 
 
The results of these comparisons, of the background noise measurements and the noise level 
prediction are presented in this report. The noise model used for the wind farm noise prediction is 
based on ISO 9613-23 and classified as simple noise model using no specific ground attenuation 
and a fixed reference frequency of 500 Hz. This model is more conservative as more complex 
sound models and therefore represents a worst case scenario. 

                                                           
2  NZ6808:1998 – Acoustics – The Assessment and Measurement of sound from Wind Turbine Generators, Standards 

New Zealand 
3  International Standard ISO 9613 “ Acoustics – Attenuation of sound during propagation outdoors” 
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1.1 Nomenclature 
 
The following terms are used in this report: 
 
Sound Power Level the source sound emission level in dB(A)  
 
dB (decibel) the units of sound pressure level or sound power 

level (logarithmic scale) 
 
dB(A) ‘A’ frequency weighted unit of sound pressure 

level. The A level approximates the sound 
perception of the human ear 

 
LAeq the average sound level over the measurement 

period 
 
LA90 the sound level that is exceeded 90% of the time 

for a given period 
 
Hz Hertz – unit for frequency 
 
AGL or agl above ground level 
 
m/s meters/second 
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2 Wind Turbine Noise 
 
The most noticeable sound produced by a wind turbine can be described as the periodic “swish-
swish” of the blades cutting through the air.  Although the blades continuously create this noise 
while rotating there is a pressure change as the blade passes the tower and an intermittent 
“swish-swish” sound is propagated. 
 
This sound is not mechanical and does not generally have a tonal nature but is rather a “white4” 
noise and therefore decays more rapidly with distance.   
 
The noise output of turbine increases with wind speed however the background sound pressure 
level, which has the effect of masking the noise produced by the turbine, also increases.  The 
assessment of noise from wind farms considers the variation of noise output with change in wind.  
As a reference the sound power level of a wind turbine at a wind speed of 8 m/s is often used in 
the industry as this is about the level at which the sound of a wind turbine is most noticeable.  
 
The variation in output for the Suzlon S88 turbine is displayed in Table 2-1.  
 

Wind speed [m’s at 10m AGL) Sound Power Level [dB(A)] 
3 103.4 
4 104.1 
5 104.7 
6 105.2 
7 105.6 
8 105.9 
9 106.1 

10 106.2 

Table 2-1: SUZLON S88-2.1 Sound emission 

 
First interim results of noise tests conducted by DEWI5 indicate that actual sound emissions will be 
lower than the guaranteed emissions shown in Table 2-1 with 104.9 dB(A) at 8m/s compared to 
105.9 dB(A) as per Table 2-1. 

3 Noise Guidelines 
 

The assessment of sound levels produced by the Black Springs Wind Farm has been undertaken 
as per the South Australian Environmental Protection Agency (SA EPA) Environmental Noise 
Guideline: Wind Farms (SA EPA Guidelines6). This guideline has been applied for the development 
of wind farms in NSW, Victoria and South Australia and is referenced in the NSW Planning draft 
document, Planning Guidelines for Wind Farms. 
 
The SA EPA Guidelines require that the equivalent noise level (LAeq) due to wind turbine noise at a 
residence, measured at a level of 2m above ground adjusted for tonality is a maximum of 35 dB(A) 
or the background sound power level (LA90)   plus 5 dB(A), whichever is greater. The levels stated 
are at a reference wind speed range from cut-in wind speed (4 m/s) to rated power of the wind 
turbine (12m/s) at 10m above the ground. Although the noise output of a turbine increases with 
wind speed it is accepted that at speeds in excess of 8m/s the background noise generated by the 
wind generally has a significant masking affect. As the SUZLON S88 does not show a specific 
tonality in its noise emissions, no adjustment for tonality has been made.  

                                                           
4  Noise is described as “white” noise when it does not have a specific tonality and frequency spectrum but ranges across 

a large frequency band. 
5  Deutsches Windenergie Institut GmbH, 22/11/2005 
6  Wind Farms: Environmental Noise Guidelines, Environmental Protection Authority of South Australia, February 2003 
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4 Noise Prediction Model 
 
The prediction of the sound pressure levels at the receiver locations was based on a conservative 
hemispherical spreading model based on ISO 9613-27. The calculation considers the variation in 
terrain based on a digital elevation model and assumes a specific terrain surface as represented 
in the project area of 1 dB/km (ground covered with grass) as well as a general atmospheric 
attenuation of 2 dB/km. The calculation makes no allowance for vegetation such as trees or any 
other obstacles potentially masking the sound distribution. Although the model is considered to be 
simple, the assumptions result in generally conservative results, particularly in the case where 
significant vegetation exists between the source and receivers. The model referenced to in the SA 
EPA Guidelines to calculate the noise emissions is specified in ISO 9613. This model uses the 1/3 
octave band sound emissions from a given turbine as basis for the calculation. As this spectral 
noise distribution was not available at the time of this report, the simple noise model using an 
overall sound pressure level at a given wind speed has been used. As the simple noise model 
generally calculates higher noise levels than the ISO 9613 specification, it is seen as conservative 
and appropriate. The SA EPA Guidelines allow the selection of a suitable model and as the simple 
noise model is consider to represent the worst case this is deemed acceptable. 
 
The noise modelling was undertaken with the Windfarmer™ software package. Windfarmer is a 
specialised wind farm analysis tool developed by the leading consulting firm Garrad Hassan.  
 
The following assumptions are made in the calculation of predictions; 
 

• The turbine noise emits from a point source at hub-height (80mAGL) 
• Receivers are located 2m above the ground 
• The turbine noise output varies with wind speed as per Table 2-1 
• The ground is considered to be a soft surface covered with grass and non-reflecting 
• Attenuation occurs at a rate of 2 dB per km (atmospheric) and 1 dB per km (porous 

surface) 
• There is no vegetation or other attenuating structure between the wind turbine and the 

receiver (trees around houses are not considered in the prediction). 
 
Although the model does not consider other atmospheric conditions such as air density or 
humidity, the results obtained from the model have previously compared well with those obtained 
from complex models based on worst-case atmospheric conditions.  The estimated error in the 
prediction is 2-3 dB.  
 

5 Back[pground Noise 
 
As the wind speed increases at a residence there is a natural increase in the ambient or 
background noise level.  The characteristic of the background sound level will depend upon levels 
and types of vegetation, nature of structures and degree of exposure.  The SA EPA Guidelines 
acknowledge that the background noise (natural or otherwise) can provide masking affect that 
reduces the intrusiveness of noise generated by turbines.  When background noise levels at a 
residence are monitored and then analysed with reference to simultaneous wind speed 
measurements, an adjusted limit can be established. 
 
Background noise levels were monitored at six of the residences considered in this study of which 
three locations are deemed to be relevant for the wind farm site. The locations of the three 
relevant sites selected for background noise monitoring are shown in Figure 5-2. These 
background noise measurements have been conducted by Garrad Hassan from 11-02-2005 to 
11-03-2005 using equipment from Acoustic Research Laboratories Model EL-315, Type 2 with an 
accuracy of ±1 dB. As part of the analysis, rainfall data was obtained from the Bathurst Airport 
BoM station and checked for its validity with local rain gauge measurements recorded by Gavin 
Douglas at the Black Springs Site. All noise measurements undertaken during periods of rainfall 
have been excluded from the analysis.  
 
                                                           
7  International Standard ISO 9613 “ Acoustics – Attenuation of sound during propagation outdoors 
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Seasonal variation of background noise has not been considered as the measurement only 
occurred in February/March 2005 and covers all representative wind speeds.  

Correlation between wind speed measurement levels 

y = 1.112x + 0.4427
R2 = 0.8551
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Figure 5-1: Correlation between 10m and 40m wind speed at the Daisybank Monitoring Mast 

 
An analysis of the wind speed correlation between the 10m level and the 50m level indicates that 
the so called “van den Berg”-Effect of very high wind speeds at hub height even when it is almost 
calm at the 10m level does not occur on this site (Figure 5-1). 
 
 

 
Figure 5-2: Background Noise Monitor Locations and turbine layout 
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5.1 Baxter Residence (Receiver 01 – House 63) 
 
The Baxter residence (House 63) is located to the South of the proposed development 
(coordinates 750624E 6246715N UTM WGS84 Zone 55) with the receiver installed approximately 
15m north-west of the house. Background noise levels were monitored at this location over the 
period 11-02-2005 until 11-03-2005.  

Background Noise Baxter
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Figure 5-3: Ambient Sound level (L90, dB(A)) at the Baxter residence and concurrent wind speed 
(10m) on Daisybank 

 
Figure 5-4 displays the logged sound pressure level (LA90) against wind speed as well as the 
second order polynomial regression line. A total of 3,318 10-min data points was used which is 
considered representative8. 
 
Although the third order polynomial regression line results in a better correlation factor the third 
order shows an incorrect shape at high wind speeds. With the second order polynomial regression 
line being very close in its correlation quality to the third order the second order polynomial 
regression has been used. The polynomial regression line has been applied for wind speeds in 
excess of 2.94 m/s9 at 10m (cut-in wind speed of turbine 4 m/s at hub height) and less than 
18 m/s10 (cut-out wind speed of turbine) resulting in a total of 2,759 data sets for the regression 
analysis. 
 

Regression order Correlation (R2) 
1 0.1714 
2 0.1718 
3 0.1764 

Table 5-1: Correlation R2 factors Baxter Residence 

 
 

                                                           
8 A minimum of 2,000 data points is considered as sufficient in the SA EPA Guidelines 
9 The cut-in wind speed of this turbine is 4 m/s equalling 2.9 m/s at 10m a.g.l. 
10 The cut-out wind speed of this turbine is 25 m/s equalling 18 m/s at 10m a.g.l. 
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Background Noise Measurement Baxter Property
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Figure 5-4: Background Noise Measurement Results Baxter 

 
This background noise measurement shows a minimum background noise level of approximately 
28 dB(A) at the cut-in wind speed of 2.94m/s with an average sound pressure level of 36 dB(A) at 
8m/s. The second order regression line was then used and plotted against the predicted sound 
power level generated by the proposed project. As per the SA EPA Guidelines a maximum sound 
pressure level of 35 dB(A) or background noise + 5 dB(A) is acceptable. The results are shown in 
Figure 5-5. The maximum noise level generated by the wind farm at 8m/s is 36.4 dB(A). 
 

Noise Compliance Curve Baxter Residence
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Figure 5-5: Noise Compliance Check Baxter 
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The calculated sound pressure level at the Baxter residence caused by the wind farm is for all 
wind speeds lower than the maximum acceptable noise level and therefore the wind farm 
complies with the applicable noise limits at this particular residence.  

5.2 House 24 Residence (Receiver 02) 
 
The House 24 background noise measurement was done immediately outside the boundary of the 
house 24 property approximately 450 m to the south west of the house. The location is north-west 
of the proposed development (coordinates 751691E 6249489N UTM WGS84 Zone56). 
Background noise levels were monitored at this location over the period 11-02-2005 until 11-03-
2005.  

House 24 Background Noise
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Figure 5-6:  Ambient sound levels (L90, dB(A)) at House 24 and concurrent wind speed (10m) on 
Daisybank 

 
Figure 5-7 displays the logged sound pressure level (L90) against wind speed as well as the second 
order polynomial regression line. A total of 4,067 10-min data points was used which is 
considered representative11. 
 
Although the third order polynomial regression line results in a better correlation factor the third 
order shows an incorrect shape at high wind speeds. With the second order polynomial regression 
line being very close in its correlation quality to the third order the second order polynomial 
regression has been used. The polynomial regression line has been applied for wind speeds in 
excess of 2.94 m/s at 10m (cut-in wind speed of turbine 4 m/s at hub height) and less than 
18 m/s (cut-out wind speed of turbine) resulting in a total of 2,268 data sets for the regression 
analysis. 
 
 

Regression order Correlation (R2) 
1 0.1148 
2 0.1279 
3 0.1340 

Table 5-2: Correlation R2 factors House 24 Residence 

 
 

                                                           
11 A minimum of 2,000 data points is considered as sufficient in the SA EPA Guidelines 
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Background Noise Measurement House 24 Property

y = 0.2401x2 - 1.5051x + 34.568
R2 = 0.1279

20

25

30

35

40

45

50

55

60

65

70

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

wind speed [m/s] @ 10m Daisybank

L9
0 

[d
B

(A
)]

 
Figure 5-7: Background Noise Measurement Results House 24 

 
This background noise measurement shows a minimum background noise level of approximately 
32 dB(A) at the cut-in wind speed of 2.9m/s with an average sound pressure level of 37 dB(A) at 
8m/s. The second order regression line was then used and plotted against the predicted sound 
power level generated by the proposed project. As per the SA EPA Guidelines a maximum sound 
pressure level of 35dB(A) or background noise + 5 dB(A) is acceptable. The results are shown in 
Figure Figure 5-8. As no particular background measurement was conducted at the house itself 
but in open farmland away from the main roads, it is a reasonably conservative assumption to use 
the results of this background noise measurement as probable background noise at the house 
itself (coordinates of house 752162E, 6250018N UTM WGS84 Zone 56). The maximum noise 
generated by the wind farm at this property at a wind speed of 8m/s is 38.7 dB(A). 
 

Noise Compliance Curve House 24 Residence

20

25

30

35

40

45

50

55

60

65

70

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Wind Speed [m/s]

L9
0 

[d
B

(A
)]

Background Noise
Acceptable Level
Turbine Noise

 
Figure 5-8: Noise Compliance Check House 24 
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The calculated sound pressure level at the House 24 residence caused by the wind farm is for all 
wind speeds lower than the maximum acceptable noise level and therefore the wind farm 
complies with the applicable noise limits at this particular residence.  
 

5.3 Miller Residence (House 25 - Receiver 03) – (non relevant as noise agreement 
signed) 

 
The Miller Residence (House 25) background noise measurement was done 20m to the east of 
the house (Coordinates: 749410E, 6249951N UTM WGS84 Zone56). Background noise levels 
were monitored at this location over the period 11-02-2005 until 11-03-2005.  
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Figure 5-9: Ambient sound levels (L90, dB(A)) at the Miller residence and concurrent wind speed 
(10m) at Daisybank 

 
Figure 5-10 displays the logged sound pressure level (L90) against wind speed as well as the 
second order polynomial regression line. A total of 3,704 10-min data points was used which is 
considered representative12. 
 
Although the third order polynomial regression line results in a better correlation factor the third 
order shows an incorrect shape at high wind speeds. With the second order polynomial regression 
line being very close in its correlation quality to the third order the second order polynomial 
regression has been used. The polynomial regression line has been applied for wind speeds in 
excess of 2.94 m/s at 10m (cut-in wind speed of turbine 4 m/s at hub height) and less than 
18 m/s (cut-out wind speed of turbine) resulting in a total of 1,882 data sets for the regression 
analysis. 
 
 

Regression order Correlation (R2) 
1 0.2875 
2 0.2881 
3 0.2910 

Table 5-3: Correlation R2 factors House 25 Residence 

 
                                                           
12 A minimum of 2,000 data points is considered as sufficient in the SA EPA Guidelines 
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Background Noise Measurement Miller Property
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Figure 5-10: Background Noise Measurement Results Miller 

 
This background noise measurement shows a minimum background noise level of approximately 
28 dB(A) at the cut-in wind speed of 2.9m/s with an average sound pressure level of 39 dB(A) at 
8m/s. The second order regression line was then used and plotted against the predicted sound 
power level generated by the proposed project. As per the SA EPA Guidelines a maximum sound 
pressure level of 35 dB(A) or background noise + 5 dB(A) is acceptable. As a noise acceptance 
agreement13 has been signed with the landowner stating a maximum noise limit of 50 dB(A) at 
this property, this noise level applies. The results are shown in Figure 5-11. The maximum noise 
generated by the wind farm at this property at a wind speed of 8m/s is 44.8 dB(A). 
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Figure 5-11: Noise Compliance Check Miller 

                                                           
13 Source: Developer 
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As this house residence has accepted a higher noise limit of 50 dB(A) as maximum the wind farm 
complies with the acceptable noise limits at this residence. 
 

5.4 General assumptions for houses with no background noise measurement 
 
The background noise measurement conducted is deemed to be representative for the area and 
therefore the following noise limits will be applied to the houses, where no background noise 
measurement was done: 
 

• Baxter Residence – all houses south of the project 
• House 24 – all houses east of the project up to Winton Park turn-off 
• Miller Residence – all houses north of the project and along Oberon-Burraga Road 

 
This approach is considered conservative and appropriate as the background noise measurement 
sites were in similar areas to the houses were no background noise measurement has been 
undertaken. Especially in the case of House 24 the noise receiver was sited on a location well off 
the main road while most houses where this receiver is considered to be relevant are actually 
located either in a similar area (Winton Park) or closer to the main road and thus expected to 
experience higher background noise than measured by this receiver. 
 
Therefore the applicable noise limits for the relevant residences would be: 
 

Applicable sound pressure level at residence [dB(A)] at wind speed in m/s Receiver Reference  
4 5 6 7 8 9 10 11 12 13 14 

20 House 24 37.4 38.0 39.2 40.8 42.9 45.5 48.5 52.1 56.1 60.6 65.6 
21 House 24 37.4 38.0 39.2 40.8 42.9 45.5 48.5 52.1 56.1 60.6 65.6 
22 House 24 37.4 38.0 39.2 40.8 42.9 45.5 48.5 52.1 56.1 60.6 65.6 
23 House 24 37.4 38.0 39.2 40.8 42.9 45.5 48.5 52.1 56.1 60.6 65.6 
24 Miller 36.1 37.8 39.7 41.9 44.3 47.0 49.9 53.0 56.3 59.9 63.7 
25 Miller 36.1 37.8 39.7 41.9 44.3 47.0 49.9 53.0 56.3 59.9 63.7 
27 Miller 36.1 37.8 39.7 41.9 44.3 47.0 49.9 53.0 56.3 59.9 63.7 
28 Miller 36.1 37.8 39.7 41.9 44.3 47.0 49.9 53.0 56.3 59.9 63.7 
29 Baxter 36.6 37.9 39.3 41.0 42.9 45.0 47.3 49.8 52.5 55.4 58.6 
31 House 24 37.4 38.0 39.2 40.8 42.9 45.5 48.5 52.1 56.1 60.6 65.6 
32 Baxter 35.8 37.6 39.3 41.2 43.1 45.1 47.1 49.2 51.4 53.7 56.0 
33 Baxter 35.8 37.6 39.3 41.2 43.1 45.1 47.1 49.2 51.4 53.7 56.0 
34 Baxter 35.8 37.6 39.3 41.2 43.1 45.1 47.1 49.2 51.4 53.7 56.0 
35 Baxter 35.8 37.6 39.3 41.2 43.1 45.1 47.1 49.2 51.4 53.7 56.0 

Table 5-4: applicable Noise Limits at relevant residences 

 

6 Black Springs Wind Farm 
 
 
The Black Springs Wind Farm will occupy two farm areas, “Aqualoria” and “Daisybank”.  For the 
purpose of the study a representative layout of 9 Suzlon S88 turbines with an 88m rotor diameter 
and an 80m hub height has been used.  Within the vicinity of the site there are 14 residences 
which may experience some noise impact from the wind farm (see Figure 6-1).  The residences 
positions have been established through map review and site survey and are listed in Table 6-1.  
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Figure 6-1: Turbine Layout and Residences 

 
 
Of the 14 potential noise receivers, 9 are considered as “relevant” as they are not contractually 
involved in the project.  Residences contractually involved in the project have signed noise 
acceptance agreements with the developer accepting a maximum noise level generated by the 
wind farm of 50 dB(A). This noise limit has been used for the assessment of these properties. The 
developer has also signed a noise acceptance agreement with Receiver 25 (Miller) allowing a 
maximum sound pressure level at this residence of 50 dB(A). 
 
The contractual noise limit for such residences of 50 dB(A) is considered reasonable as the 
landowners have been informed about this impact, a formal agreement has been reached14 and 
the impact of this disposure is unlikely to result in adverse health impacts.  
 
 
 
 
 
 
 
 
 
                                                           
14 Information provided by developer 
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WGS84 Zone 56 UTM Coordinates 

Receiver  
No. 

Closest 
Turbine 

Distance to 
Closest 

Turbine (m) 
Easting 

(m) 
Northing 

(m) 
Relevant Receiver 

20 9 1,228  751880 6250600 Yes 

21 9 1,561  752275 6250190 Yes 

22 9 1,447  752151 6250042 Yes 

23 9 1,402  751941 6249533 Yes 

24 9 316 750492 6249986 No 

25 8 484  749270 6249750 No 

27 7 504 750004 6249216 No 

28 3 467 749393 6248591 No 

29 1 1,072 748320 6247030 Yes 

31 5 1,156 751614 6248514 Yes 

32 1 1,162 750080 6246960 Yes 

33 2 1,615 750520 6246520 Yes 

34 1 1,533 750120 6246480 Yes 

35 1 1,793 749630 6245950 Yes 

Table 6-1: Noise Receiver Locations (Residences) 

7 Results  
 
Calculation of noise impacts was carried out for the 14 receivers within the vicinity of the site. The 
results are presented for the reference wind speed range of 4 m/s to 14 m/s at a height of 10m 
above the ground.  Results marked in bold red show that the applicable limit is exceeded. Results 
in italic letters show non-relevant receiver locations.  
 

Predicted sound pressure level at residence [dB(A)] at wind speed in m/s Receiver 

4 5 6 7 8 9 10 11 12 13 14 
Maximum 

exceedance 
[dB(A)] 

20 35.2 35.8 36.4 36.8 37.1 37.3 37.4 37.4 37.4 37.4 37.4 0 
21 33.9 34.5 35.1 35.5 35.8 36.0 36.1 36.1 36.1 36.1 36.1 0 
22 34.9 35.5 36.1 36.5 36.8 37.0 37.1 37.1 37.1 37.1 37.1 0 
23 36.8 37.4 38.0 38.4 38.7 38.9 39.0 39.0 39.0 39.0 39.0 0 
24 47.7 48.3 48.9 49.3 49.6 49.8 49.9 49.9 49.9 49.9 49.9 0 
25 42.9 43.5 44.1 44.5 44.8 45.0 45.1 45.1 45.1 45.1 45.1 0 
27 46.4 47.0 47.6 48.0 48.3 48.5 48.6 48.6 48.6 48.6 48.6 0 
28 44.4 45.0 45.6 46.0 46.3 46.5 46.6 46.6 46.6 46.6 46.6 0 
29 35.9 36.5 37.1 37.5 37.8 38.0 38.1 38.1 38.1 38.1 38.1 0 
31 39.0 39.6 40.2 40.6 40.9 41.1 41.2 41.2 41.2 41.2 41.2 1.6 
32 38.1 38.7 39.3 39.7 40.0 40.2 40.3 40.3 40.3 40.3 40.3 2.3 
33 34.5 35.1 35.7 36.1 36.4 36.6 36.7 36.7 36.7 36.7 36.7 0 
34 34.9 35.5 36.1 36.5 36.8 37.0 37.1 37.1 37.1 37.1 37.1 0 
35 32.2 32.8 33.4 33.8 34.1 34.3 34.4 34.4 34.4 34.4 34.4 0 

Table 7-1: Noise Level Prediction at Receiver Locations15 

 
Figure 7-1 shows the Sound Pressure Level Contour Map of the proposed development with Iso-
Lines16 showing the sound pressure level in 5 dB(A) intervals (solid lines) and 1 dB(A) intervals 
(dotted lines). 
 

                                                           
15 Italic numbers show non-relevant receivers, bold and red numbers show noise levels above acceptable limit 
16 An ISO line is a contour line representing the same noise level 
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8 Conclusion 
 
A noise limit of 35 dB(A) or background noise + 5 dB(A) whichever is greater at receivers in the 
vicinity of the wind farm has been considered as defined by the NSW Planning Guidelines and set 
out in the SA EPA Guidelines which were adapted by the Government of NSW for the assessment 
of wind farm projects. 
 
In addition, conservative estimates of the variation in background noise level with change in wind 
speed, based on local measurement, have been used to determine the appropriate adjusted noise 
limit at residences. The results of the predictive calculations indicate that all the relevant residents 
in the immediate vicinity of the Black Springs Wind Farm broadly comply with the base 35 dB(A) 
and background adjusted limits of the SA EPA Guidelines. The small exceedance of maximum 
2.3 dB(A) in one residence (House 32) and 1.6 dB(A) in another residence (House 31) is minimal 
considering the model accuracy of 2 dB(A), the accuracy of the equipment used for background 
noise measurements and the fact that 2 dB(A) difference is hardly recognisable. House 31 (Winton 
Park) is surrounded by trees and shelter belts to the west of the house and therefore some 
masking is expected which would reduce the noise level generated by the wind farm to acceptable 
noise limits at this residence. It should be noted that guaranteed sound emission levels are 
usually well above the actual sound emissions of such turbines and therefore adding 
conservativeness to the model. As a result it is expected that actual sound pressure levels during 
the operation of the wind farm will lower than the calculated levels.  
 
A spectral sound emission distribution of the specific turbine model was not available at the time 
writing this report but SUZLON has indicated that no tonality is to be expected in the turbine which 
is consistent with the noise measurements for other similar turbine models.  
 
Considering the results of the study the noise impact upon local residents is considered to be 
minimal. 
 
In the case where a significant level of annoyance or disturbance due to wind farm noise is 
experienced by a resident, and the limits presented by the SA EPA Guidelines are found to be 
exceeded during operation of the wind farm, mitigation measures should be investigated. 
Appropriate mitigation measure would be 
 

• Installation of double-glazing for windows facing the wind farm 
• Change of blade pitch to reduce noise-emissions17 for specific directional sectors (wind 

sector management) 
 

                                                           
17 This should only be used in exceptional circumstances when other measures to not bring the desired effect 
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Appendix A 
 
Black Springs Wind Farm - Turbine Positions 
 

WGS84 Zone 55 UTM Coordinates 
Turbine 

Easting 
(m) 

Northing 
(m) 

1 749170 6247684 
2 750311 6248122 
3 749386 6248124 
4 750436 6248505 
5 750487 6248773 
6 750513 6249041 
7 750387 6249544 
8 749736 6249883 
9 750714 6250212 

 





















 





















 






















































































