
 

  

    

   

     

 

         

   

 

      

        

         

       

        

          

        

     

 

           

      

      

 

         

         

         

       

             

       

 

 

   

 

Environmental Statement 

Chapter 10 - Noise 

Chapter 10 - Noise Impact Assessment 

Introduction 

10.1 This chapter details the Noise Impact Assessment for the Development at Rhoscrowther, 

Pembrokeshire, Wales (‘the site’). 

10.2 The purpose of this assessment is to assess the levels of noise likely to occur at local 

residential properties as a result of the operation of the proposed turbines.  The predicted 

noise emissions are assessed against the guidance available for wind turbine 

developments, in particular, the ETSU-R-97 report “The Assessment and Rating of Noise 

from Wind Farms” and the Institute of Acoustics publication “A Good Practice Guide to the 

Application of ETSU-R- 97 for the Assessment and Rating of Wind Turbine Noise”. This 

includes assessing against fixed limits and variable limits based upon the existing baseline 

noise levels at different wind speeds. 

10.3 The objective is to ensure that the noise impact is being considered and controlled 

sufficiently. Therefore, where considered necessary, mitigation measures have been 

suggested to ensure that identified impacts are minimised. 

10.4 A noise assessment has previously been carried (by Martec Environmental Consultants Ltd) 

for a similar design of the proposed development with three turbines around the same 

location. This was submitted as part of the Environmental Statement (ES)1 submitted on 

the 14th January 2014 and is referenced within this report. Whilst the planning application 

was refused, noise was not a decisive factor in this decision as the noise impact was 

considered to be acceptable and within the appropriate guidelines. 

1 - Included at Appendix 10.1 of Volume III 
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10.5 There are no nearby wind energy developments and therefore no requirement for a 

cumulative assessment of noise impact, hence the assessment herein only accounts for 

noise from the proposed turbines. 

Guidance and Legislation 

10.6 ETSU-R-97 provides a framework for the assessment and rating of noise from wind turbine 

installations. It has become the accepted standard for wind farm developments in the UK, 

and the methodology has therefore been adopted for this assessment. 

10.7 According to ETSU-R-97, wind farm noise assessments should consider noise impact at 

different wind speeds, as both the background noise level and the wind turbine noise 

emissions tend to vary dependent upon the wind speed. Both levels are assessed in terms 

of the LA90,10min at nearby properties. All wind speeds referred to relate to a height of 10m 

above ground level (AGL) at the site of the development. 

Noise Limits 

10.8 ETSU-R-97 recommends that noise limits at nearby residential properties should be based 

on whichever is the highest of either: 

i. fixed lower noise limits of 35 to 40 dB LA90,10min for the daytime period (depending 

upon factors2) and 43 dB LA90,10min for the night-time period at all receptors at wind 

speeds of up to 10 m/s; or 

ii. variable limits of 5 dB above the prevailing wind speed-related background noise 

level at the specific receptor at wind speeds of up to 12m/s; 

2 - The number of dwellings in the neighbourhood of the windfarm (the lower the number of dwelling the higher the fixed limit); the effect of noise 

limits on the number of kWh generated (to the greater the potential effect on output the higher the fixed limit); and the duration and level of 

exposure (the shorter the duration of exposure and lower the level, the higher the fixed limit). 

October 2021 405 



 

  

    

   

       

           

     

  

          

      

        

  

         

      

    

           

          

           

            

    

         

           

           

   

  

 

 
      

 

Environmental Statement 
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10.9 If the receptor has a financial interest in the development, then ETSU-R-97 states that the 

fixed lower limits referenced above can increase to 45 dB LA90,10min at all times and that the 

variable limits may potentially increase (“consideration should be given to increasing the 

permissible margin above background”). 

10.10 In the first instance, for a simplified assessment, noise predictions should be made to 

determine whether the fixed lower limits can be met. This is deemed to be acceptable by 

the standard regardless of whether background noise levels in the area are low, moderate, 

or high. 

10.11 If the fixed lower limits cannot be met, a further assessment and survey are required to 

determine the variable limits based upon the background noise levels. 

Determination of Background Noise Levels 

10.12 To set appropriate noise limits (when the fixed lower limits cannot be met), the background 

noise level is measured in terms of LA90,10min at nearby properties. 

10.13 The background noise measurements for ‘quiet daytime’3 and the night-time (23:00 to 

07:00) are considered separately – excluding data which may be corrupted by extraneous 

noise sources, including periods of heavy rain. 

10.14 The background noise measurements plotted against simultaneous wind speed 

measurements made at the turbine site at 10m AGL; then a regression analysis is then 

performed to produce a single value for background noise at wind speeds (typically 

between and including 3 m/s to 12 m/s). 

3 - Defined as 18:00 – 23:00 every day; 13:00 – 18:00 on Saturdays; and 07:00 – 18:00 on Sundays.  This excludes data from the main ‘working’ part 
of the week where background levels are typically higher. 
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Prediction of Turbine Noise Levels 

10.15 Noise levels from the proposed turbines are predicted in terms of LA90,10min at various wind 

speeds at the receptors, though the standard does not provide a prediction methodology. 

IOA Good Practice Guide 

10.16 The Good Practice Guide4 (GPG) was published by the Institute of Acoustics (IOA) in May 

2013 and is considered to be current industry good practice. 

10.17 The Welsh Government endorses the use of the Good Practice Guide and states: “We 

encourage use of this good practice guide in Wales. It should be read with 'Assessment and 

Rating of Noise from Wind Farms (ETSU-R-97)'.” 

10.18 The guide presents current good practice in the application of ETSU-R-97 assessment 

methodology for wind turbine developments at the various stages of the assessment 

process. The recommendations provided in the GPG been followed throughout this 

assessment. 

Local Authority Requirements 

10.19 As referenced earlier, a noise assessment was previously carried out for the site in 2013, 

which included a consultation with the Environmental Health Department at 

Pembrokeshire County Council (PCC), specifically a Mr Nathan Miles, who provided detail 

of PCC’s noise criteria for wind turbine developments. It is not believed that these 

guidelines have changed.  The conditions were as follows: 

“The level of noise emissions from the wind turbine hereby approved shall not exceed: 

4 - A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise 
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i. at any dwelling a noise level of 35dBA L90 at wind speeds not exceeding 10 metres per 

second at a height of 10m above ground; or 

ii. at any dwelling without a financial interest in the scheme, the greater of 40dB L90,10min 

or 5dB above the LA90 background noise level at wind speeds not exceeding 10 metres 

per second at a height of 10m above ground level; or 

iii. at any dwelling with a financial interest in the scheme, the greater of 45dB L90,10min or 

5dB above the LA90 background noise level at wind speeds not exceeding 10 metres 

per second at a height of 10m above ground level. 

10.20 For the avoidance of doubt, for the purposes of this condition “dwelling” shall refer to any 

residential property, including to the boundary of the curtilage, lawfully existing, or with 

the benefit of planning permission, at the date of this permission.” 

10.21 Points 2 and 3 of the above are seen to be relevant as they relate to background noise 

measurements (which have been made for this site as part of the application in 2014). It 

is understood that the limits set above apply to both daytime and night-time. 

Baseline Noise Levels 

Noise Survey Methodology 

10.22 As referenced earlier, a noise assessment was previously carried out for the site in 2013. 

This included conducting long term noise (and weather) monitoring at four locations 

(agreed with the EHO at PCC) chosen to be representative of the nearest/most affected 

noise-sensitive properties to the site. 

10.23 The results of the survey conducted in 2013 are considered to still be relevant as there have 

not been significant changes to roads and businesses in the area which would give reason 

to believe that the area has become quieter since 2013.  
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10.24 The changes that have occurred will only have increased background noise levels (if at all). 

For example, a Noise Impact Assessment5 was conducted for the ‘Cogen Project’ Valero Oil 

Refinery in 2017 for the introduction of new plant/machinery – which predicted a noise 

rating level exceeding the representative background sound level by 6 to 7 dB at properties 

in Pleasant View, Rhoscrowther. This application was subsequently approved. 

10.25 The survey conducted in 2013 was extensive with measurements taken at four agreed 

locations for various periods of at least 20 days between the 22nd May and 11th July.  

10.26 Class 1 sound level meters with appropriate “all-weather” two-layer windshields were used 

to collect data – mounted at a height of 1.2 to 1.4m above ground and 3.5m from any 

reflective surface such as buildings and walls in ‘outdoor amenity areas’ in gardens where 

the householders would be expected to spend leisure time in the summer months. The 

monitors were set to record LA90,10min measurements continuously for 24 hours a day. All 

instrumentation had been subject to laboratory calibration traceable to national standards 

within the previous 24 months for sound level meters and the previous 12 months for the 

calibrators. 

10.27 Simultaneous measurements of wind speed, wind direction, and rainfall were recorded 

from an anemometer located at the survey location. 

10.28 Further details of the noise survey methodology and the full set of results can be found in 

Chapter 106 and Technical Appendix 107 of the Environmental Statement (ES) submitted on 

the 14th January 2014; these are included as ES Appendix 10.1 of this ES. 

Receptor Locations 

5 - Noise and Vibration Impact Assessment – Cogen Project – Doc Ref: Cogen/DNS/Noise/B01 – ERM for Valero Energy Ltd – part of planning 

application 17/0376/DN 
6 - Rhoscrowther Wind Farm ES - Environmental Statement VOLUME I – Main Text – 14th January 2014. 
7 - Rhoscrowther Wind Farm ES – Volume III – Technical Appendices – Technical Appendix 10.1 – Noise Assessment Figures and Graphical Analysis – 
14th January 2014 
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10.29 A total of 10 ‘noise-sensitive’ receptor (NSR) locations have been used for the assessment, 

representing the nearest residential/noise-sensitive properties in all directions from the 

proposed wind turbines. These 10 locations are listed in Table 10.1 and shown upon a 

satellite view of the area in Figure 10.1 at the end of this chapter. 

10.30 These receptors reflect those used in the previous assessment for continuity. However, it 

should be noted that no. 3 (and no. 4) Pleasant View (NSR 1) are no longer residential 

properties – they have been re-classed as a bat roost. According to the NIA for the ‘Cogen’ 

Project5, as of 2017, there is only one residential property in Rhoscrowther, at no. 1 

Pleasant View (NSR 2). 

October 2021 410 



 

  

    

   

  

    

      

      

     

      

      

     

     

     

      

     

     

 

  

           

          

              

       

         

         

         

Environmental Statement 

Chapter 10 - Noise 

Table 10.1 – Noise-sensitive receptor (NSR) locations 

NSR Location Easting Northing 

NSR 1 * 3 Pleasant View 190490 202312 

NSR 2 1 Pleasant View 190534 202294 

NSR 3 * Hoplass Farm 191761 201069 

NSR 4 * Newton Farm 190628 200444 

NSR 5 * Neath Farm 190294 201174 

NSR 6 Harry Standup 190880 200363 

NSR 7 Wogaston 191773 200641 

NSR 8 Hoplass Cottages 192300 201266 

NSR 9 Pwllcrochan Church 192040 202655 

NSR 10 Greenhill 192515 202138 

* Noise monitoring was carried out at these locations 

Background Noise Levels 

10.31 Table 10.2 presents the representative background noise levels measured at each of the 

four survey locations for wind speeds of 3 m/s through to 12 m/s. 

10.32 A single figure level of 45 dB LA90,10mins has been used for NSR 1, based upon the consistently 

lowest values of background noise recorded across the survey, which is relatively consistent 

across all wind speeds (as it is dominated by industrial noise from the oil refinery). This is 

considered representative of all residential properties at Pleasant View, apart from the rear 

garden on no.6, which was determined to be around 15 dB quieter (a single figure value of 
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35.4 dB LA90,10min was used in the previous assessment) – however, no.6 is no longer a 

residential property. No. 1 is the only remaining residential property on Pleasant View – 

the background levels measured at No. 3 (NSR 1) are considered representative of No. 1 

(NSR 2). The results of the NIA for the ‘Cogen’ Project5 also suggest a background sound 

level of 45 – 46 dB LA90,15mins at properties on Pleasant View. 

Table 10.2 – Background noise levels determined from the baseline noise surveys 

Wind 
speed 
(m/s) 

‘Quiet Daytime’ background noise 
levels 

(dB LA90,10mins) 

Wind 
speed 
(m/s) 

Night-time background noise levels 

(dB LA90,10mins) 

NSR 11 NSR 32 NSR 43 NSR 5 NSR 11 NSR 32 NSR 43 NSR 5 

3 

45.0 

35.7 33.0 37.2 3 

45.0 

33.3 33.9 37.2 

4 36.6 33.5 38.5 4 33.3 33.9 38.5 

5 37.1 34.4 40.0 5 33.3 34.1 40.0 

6 37.5 35.8 41.6 6 33.5 35.2 41.6 

7 38.0 37.7 43.5 7 34.3 37.1 43.5 

8 38.9 40.0 45.5 8 35.7 39.5 45.5 

9 40.5 42.9 47.7 9 37.7 41.5 47.7 

10 43.0 46.2 50.0 10 40.4 42.0 50.0 

11 46.6 50.1 50.0 11 43.6 42.0 50.0 

12 46.6 50.1 50.0 12 43.6 42.0 50.0 

1 – Also representative of NSR 2 

2 – Also representative of NSRs 7 and 8 

3 – Also representative of NSR 6 
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Noise Limits 

10.33 From the planning conditions proposed by the local authority, the noise limits at local 

receptors are the greater of either: 

i. 40 dB LA90,10min for dwellings without financial interest, or 45 dB LA90,10min for those 

with financial interest; or 

ii. 5 dB above the background noise level LA90,10min for wind speeds up to 10 m/s at 10m 

AGL. 

10.34 Therefore, based upon the background noise levels in Table 10.2, and the absolute level 

referenced above, the limits for turbine noise emissions at each receptor are given in Table 

10.3 below (up to 12 m/s). Note that the limits at NSRs 9 and 10 have based upon the fixed 

limits as there were no baseline survey positions close by. This is considered to be a worst-

case, as, given the background levels measured at other receptors, the limit would likely be 

much higher than this at moderate to high wind speeds. 
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Table 10.3 – Turbine noise limits at receptors 

NSR 

Turbine noise limit at receptor (dB LA90,10mins) at corresponding 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 

Daytime (07:00 – 23:00) 

NSR 1 50 50 50 50 50 50 50 50 50 50 

NSR 2 50 50 50 50 50 50 50 50 50 50 

NSR 3 40.7 41.6 42.1 42.5 43 43.9 45.5 48 51.6 51.6 

NSR 4 40 40 40 40.8 42.7 45 47.9 51.2 55.1 55.1 

NSR 5 42.2 43.5 45 46.6 48.5 50.5 52.7 55 55 55 

NSR 6 40 40 40 40.8 42.7 45 47.9 51.2 55.1 55.1 

NSR 7 40.7 41.6 42.1 42.5 43 43.9 45.5 48 51.6 51.6 

NSR 8 40.7 41.6 42.1 42.5 43 43.9 45.5 48 51.6 51.6 

NSR 9 40 40 40 40 40 40 40 40 40 40 

NSR 10 40 40 40 40 40 40 40 40 40 40 

Night-time (23:00 – 07:00) 

NSR 1 50 50 50 50 50 50 50 50 50 50 

NSR 2 50 50 50 50 50 50 50 50 50 50 

NSR 3 40 40 40 40 40 40.7 42.7 45.4 48.6 48.6 

NSR 4 40 40 40 40.2 42.1 44.5 46.5 47 47 47 

NSR 5 42.2 43.5 45 46.6 48.5 50.5 52.7 55 55 55 

NSR 6 40 40 40 40.2 42.1 44.5 46.5 47 47 47 

NSR 7 40 40 40 40 40 40.7 42.7 45.4 48.6 48.6 

NSR 8 40 40 40 40 40 40.7 42.7 45.4 48.6 48.6 
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NSR 

Turbine noise limit at receptor (dB LA90,10mins) at corresponding 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 

NSR 9 40 40 40 40 40 40 40 40 40 40 

NSR 10 40 40 40 40 40 40 40 40 40 40 

Wind Turbine Noise Emissions 

Turbine Sound Power Data 

10.35 The proposed turbines (of which there are three) will be Vestas V117-4.3 MW Typhoon 

turbines with a hub height of 76.5m and a rotor diameter of 117m. The locations of the 

three proposed turbines are shown upon a satellite view of the area in Figure 10.1 at the 

end of this chapter. 

Sound power level data has been provided by the manufacturer for the turbines, as 

reflected in Table 10.6 at the end of this chapter. The manufacturer states its data has 

been determined in accordance with IEC 61400-11, but does not state the measurement 

uncertainty. The IOA GPG indicates that is uncertainly is typically around 1 – 2 dB(A), 

therefore 2 dB has been added to the manufacturer’s data as a worst-case (Table 10.6 

includes this correction). The sound power level data does not suggest that a tonal penalty 

(as described in ETSU-R-97) is warranted. 

Calculation Procedure 

10.36 The noise predictions within this report have been undertaken using the proprietary 

software CadnaA® by DataKustik, a 3-D noise mapping package which implements a wide 

range of national and international standards, guidelines and calculation algorithms, 

including those set out in ISO 9613-2:199 as recommended by the IOA GPG. 
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10.37 The noise model accounts for the topography of the land-based on data available from the 

Ordnance Survey. All of the objects within the model have been imported from 

OpenStreetMap – although buildings have not been imported, and foliage has been 

ignored. Lastly, the scaled site plan for the proposed development has been accounted for 

in the model. 

10.38 The noise model has been used to predict the resulting LA90,10min noise emissions from the 

proposed turbines. Following the recommendations of the IOA GPC, the noise model has 

assumed: 

i. that the LA90,10min is approximately 2 dB(A) less than the LAeq measured over the same 

period; 

ii. downwind propagation, i.e. a wind direction that assists the propagation of sound 

from the turbine to the receptor, as a worst-case; 

iii. a ground absorption factor of 0.5 in all areas; 

iv. receptor heights of 4m – with receptors placed in the free field and all buildings 

ignored (so that there are no screening effects from buildings); 

v. that the turbines do not have strong radiation patterns and therefore radiate equally 

in all directions; and 

vi. atmospheric sound absorption based upon a temperate of 10oC and a humidity level 

of 70%, as per Table 2 of ISO 9613-2:1996. 

Predicted Turbine Noise Levels at Receptors 

10.39 Table 10.4 lists the predicted turbine noise emissions at each NSR. For reference, Figure 

10.2 at the end of this chapter shows a noise map of turbine noise emissions at a grid height 

of 4m and a wind speed of 10 m/s. 

10.40 Table 10.5 compares the predicted levels against the limits – whereby a negative sign 

indicates that turbine noise levels are with the noise limits. It is seen that the noise criteria 

are met at all NSRs and all wind speeds. 
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10.41 Therefore, it can be seen that noise from the proposed wind farm meets the local 

authority’s noise impact criteria. 

Table 10.4 – Predicted turbine noise levels at receptors 

NSR 

Predicted turbine noise levels at the receptor (dB LA90,10mins) at corresponding 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 

NSR 1 25.9 26.5 27.7 30.7 33.6 36.4 38.7 39.6 39.6 39.6 

NSR 2 26.5 27.2 28.4 31.3 34.3 37.1 39.4 40.3 40.3 40.3 

NSR 3 27.1 27.7 28.9 31.9 34.9 37.6 39.9 40.8 40.8 40.8 

NSR 4 18.7 19.3 20.5 23.5 26.5 29.3 31.6 32.5 32.5 32.5 

NSR 5 21.2 21.8 23 26 29 31.8 34.1 35 35 35 

NSR 6 19 19.6 20.8 23.8 26.8 29.5 31.8 32.7 32.7 32.7 

NSR 7 22 22.7 23.9 26.8 29.8 32.6 34.9 35.8 35.8 35.8 

NSR 8 24.1 24.7 25.9 28.9 31.9 34.6 36.9 37.8 37.8 37.8 

NSR 9 23.6 24.2 25.4 28.4 31.4 34.1 36.4 37.3 37.3 37.3 

NSR 10 21.4 22 23.2 26.2 29.2 31.9 34.2 35.1 35.1 35.1 
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Table 10.5 – Difference between predicted turbine levels against the derived limits 

NSR 

Predicted turbine noise levels (Table 10.4) minus Noise level limits (Table 10.3) 

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 

Daytime (07:00 – 23:00) 

NSR 1 -24.1 -23.5 -22.3 -19.3 -16.4 -13.6 -11.3 -10.4 -10.4 -10.4 

NSR 2 -23.5 -22.8 -21.6 -18.7 -15.7 -12.9 -10.6 -9.7 -9.7 -9.7 

NSR 3 -13.6 -13.9 -13.2 -10.6 -8.1 -6.3 -5.6 -7.2 -10.8 -10.8 

NSR 4 -21.3 -20.7 -19.5 -17.3 -16.2 -15.7 -16.3 -18.7 -22.6 -22.6 

NSR 5 -21 -21.7 -22 -20.6 -19.5 -18.7 -18.6 -20 -20 -20 

NSR 6 -21 -20.4 -19.2 -17 -15.9 -15.5 -16.1 -18.5 -22.4 -22.4 

NSR 7 -18.7 -18.9 -18.2 -15.7 -13.2 -11.3 -10.6 -12.2 -15.8 -15.8 

NSR 8 -16.6 -16.9 -16.2 -13.6 -11.1 -9.3 -8.6 -10.2 -13.8 -13.8 

NSR 9 -16.4 -15.8 -14.6 -11.6 -8.6 -5.9 -3.6 -2.7 -2.7 -2.7 

NSR 10 -18.6 -18 -16.8 -13.8 -10.8 -8.1 -5.8 -4.9 -4.9 -4.9 

Night-time (23:00 – 07:00) 

NSR 1 -24.1 -23.5 -22.3 -19.3 -16.4 -13.6 -11.3 -10.4 -10.4 -10.4 

NSR 2 -23.5 -22.8 -21.6 -18.7 -15.7 -12.9 -10.6 -9.7 -9.7 -9.7 

NSR 3 -12.9 -12.3 -11.1 -8.1 -5.1 -3.1 -2.8 -4.6 -7.8 -7.8 

NSR 4 -21.3 -20.7 -19.5 -16.7 -15.6 -15.2 -14.9 -14.5 -14.5 -14.5 

NSR 5 -21 -21.7 -22 -20.6 -19.5 -18.7 -18.6 -20 -20 -20 

NSR 6 -21 -20.4 -19.2 -16.4 -15.3 -15 -14.7 -14.3 -14.3 -14.3 

NSR 7 -18 -17.3 -16.1 -13.2 -10.2 -8.1 -7.8 -9.6 -12.8 -12.8 

NSR 8 -15.9 -15.3 -14.1 -11.1 -8.1 -6.1 -5.8 -7.6 -10.8 -10.8 
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NSR 

Predicted turbine noise levels (Table 10.4) minus Noise level limits (Table 10.3) 

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 

NSR 9 -16.4 -15.8 -14.6 -11.6 -8.6 -5.9 -3.6 -2.7 -2.7 -2.7 

NSR 10 -18.6 -18 -16.8 -13.8 -10.8 -8.1 -5.8 -4.9 -4.9 -4.9 

Mitigation 

10.42 Given that the local authority’s noise criteria for wind turbine noise are met at all locations, 

no mitigation of the effects is required. 

Residual Effects 

10.43 The wind speed dependent noise levels predicted at the properties in the nearby area will 

remain within the proposed ‘flat’ limit of 40 dB LA90,10min, or 5dB above the prevailing 

background levels, whichever is the greater. These limit values were derived by applying 

the recommendations of ETSU-R-97 and the IOA GPG, which are regarded as the best 

available guidance on good practice and presents a reasonable compromise between the 

interests of wind energy developers and the residential neighbours. The limits are also 

based upon guidance from Pembrokeshire County Council. 

10.44 As the predicted turbine noise levels do not exceed this criterion (and in most cases 

comfortably meet it), the residual effects of the development will therefore not be 

significant. 
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Receptor and Turbine Locations 

Figure 10.1 – Noise-sensitive receptor (NSR #) and wind turbine (T#) locations 
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Table 10.6 – Sound power levels of the proposed wind turbines (Vestas V117-4.3 MW) 

1/3 Octave 
Band Centre 
Frequencies, 
Hz 

Sound power level Lw at corresponding wind speed (dB) 

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 

25 Hz 50 50.2 51.7 56.3 60.8 64.8 68 69 69.1 69.1 

31.5 Hz 54.7 55 56.4 60.8 65 68.9 71.9 73 73 73 

40 Hz 59.2 59.5 61 65.1 69.1 72.8 75.7 76.7 76.7 76.8 

50 Hz 63 63.4 64.8 68.8 72.6 76.1 78.9 79.9 80 80 

63 Hz 66.7 67.2 68.5 72.3 75.9 79.3 82 83 83 83 

80 Hz 70.1 70.6 72 75.6 79.1 82.3 84.9 85.9 85.9 85.9 

100 Hz 73 73.6 74.9 78.3 81.7 84.8 87.3 88.3 88.3 88.3 

125 Hz 75.6 76.2 77.4 80.7 84 87 89.5 90.4 90.4 90.4 

160 Hz 78 78.6 79.9 83.1 86.2 89.2 91.6 92.5 92.5 92.5 

200 Hz 79.9 80.6 81.8 84.9 88 90.8 93.2 94.1 94.1 94.1 

250 Hz 81.5 82.1 83.4 86.4 89.4 92.2 94.5 95.4 95.4 95.4 

315 Hz 82.8 83.5 84.7 87.6 90.6 93.3 95.6 96.5 96.5 96.5 

400 Hz 83.8 84.4 85.6 88.5 91.5 94.2 96.4 97.3 97.3 97.3 

500 Hz 84.4 85 86.2 89.1 92 94.7 96.9 97.8 97.8 97.8 

630 Hz 84.6 85.3 86.5 89.4 92.2 94.9 97.2 98.1 98 98 

800 Hz 84.6 85.2 86.4 89.3 92.2 94.9 97.1 98 98 98 

1 kHz 84.2 84.8 86 88.9 91.8 94.5 96.8 97.7 97.7 97.7 

1.25 kHz 83.5 84 85.2 88.2 91.2 93.9 96.2 97.1 97.1 97.1 
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1/3 Octave 
Band Centre 
Frequencies, 
Hz 

Sound power level Lw at corresponding wind speed (dB) 

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 

1.6 kHz 82.3 82.9 84 87.1 90.1 92.9 95.2 96.1 96.2 96.2 

2 kHz 81 81.4 82.6 85.7 88.8 91.7 94.1 95 95 95 

2.5 kHz 79.3 79.7 80.9 84.1 87.3 90.3 92.7 93.6 93.6 93.6 

3.15 kHz 77.2 77.5 78.8 82.1 85.4 88.4 90.9 91.9 91.9 91.9 

4 kHz 74.7 75 76.2 79.7 83.1 86.3 88.8 89.8 89.8 89.8 

5 kHz 72 72.2 73.5 77.1 80.7 83.9 86.6 87.5 87.6 87.6 

6.3 kHz 68.9 69 70.3 74.1 77.8 81.2 84 84.9 85 85.1 

8 kHz 65.4 65.4 66.7 70.7 74.6 78.1 81 82 82.1 82.1 

10 kHz 61.7 61.6 62.9 67.2 71.2 74.9 77.9 78.9 79 79.1 

dB(A) 94.2 94.8 96 99 102 104.8 107.1 108 108 108 
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Figure 10.2 – Turbine noise emissions LA90,10mins – grid height 4m – wind speed 10 m/s 
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