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1 Introduction 

1.1 Background 

The Saskatchewan Research Council (SRC), contracted through Stantec Inc., conducted a wind 

assessment over a period of October 2010 to October 2011 for the City of Saskatoon for a 

proposed turbine situated at the City of Saskatoon Landfill.  As part of the wind assessment 

process, shadow flicker and noise studies were conducted in May and October of 2011 for 

various turbine locations.  This document presents SRCôs noise and shadow flicker analysis and 

findings for the final site chosen for the wind turbine.  

Shadow flicker and noise studies are projections based on software models that use site data 

and information from turbine manufacturers.  For simulation purposes, the turbine was 

positioned at 106°42.7536ô W and 52Á06.0461ô N, with an elevation 515 m above the sea level.  

SRC used the ENERCON E-82 with a rated power of 2300 kW for the studies.  The default hub 

height of the E-82 is 78.3 m and the rotor diameter is 82 m.  This turbine model was chosen 

because its parameters are close to what City of Saskatoon specified for this project.   

 

Figure 1 - Localization of wind turbine and 10 noise and shadow flicker sensitive sites. 

SRC also picked 10 noise and shadow flicker sensitive sites located around the wind turbine.  
The chosen sites are shown on the map in Figure 1 and their coordinates, elevation and 
distance to the wind turbine are presented in Table A. 
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Table A - Parameters of the noise and shadow flicker sensitive sites. 

Site Longitude Latitude Elevation[m] 
Distance to Wind 

Turbine[m] 

A 106°43.1438ô W 52°06.3920ô N 495.9 780 

B 106Á43.3449ô W 52Á06.0030ô N 497.1 667 

C 106Á43.0720ô W 52Á05.8479ô N 487.4 515 

D 106Á43.0799ô W 52Á05.3429ô N 480.0 1354 

E 106Á42.9420ô W 52Á06.4839ô N 493.4 839 

F 106Á42.5069ô W 52Á06.4930ô N 488.5 874 

G 106Á42.2530ô W 52Á06.5240ô N 486.9 1053 

H 106Á41.7269ô W 52Á06.4340ô N 483.2 1371 

I 106Á42.0480ô W 52Á06.5519ô N 485.8 1234 

J 106Á42.6558ô W 52Á05.4230ô N 480.0 1159 

 

1.2 Noise 

Noise originating from a wind turbine has two sources.  Aerodynamic noise is related to the 

interaction of the airflow with wind turbine components, such as blades, nacelle and tower.  The 

second source of noise, mechanical, is related to the operation of the power generation unit, 

such as the generator or gearbox.  Over the years, with improved designs, both types of noises 

have been significantly reduced by manufacturers. 

SRC followed ISO 9613-2 General Standard 1 for noise model calculations, and used German 

standards for noise requirements for residential areas, which is 40 dBA.  These standards were 

used by SRC for two reasons: 1) Saskatchewan has no provincial requirements for noise levels, 

and 2) these standards are widely used in Europe, which has a more developed wind industry 

than North America.   

Noise estimates for the sites were calculated using DECIBEL: Noise module of WindPRO 2.7 

for the wind speed in the range of 5 m ï 15 m.  Noise demand was compared to a maximum 

allowable noise for residential areas (40 dBA).  A more detailed description of the DECIBEL 

module is included in Appendix A. 

 

1.3 Shadow Flicker 

Shadow flicker is a phenomenon that may occur when the blades of a wind turbine pass through 

the sunôs rays seen from a specific spot.  The affected area increases and the intensity 

decreases as the sun lowers on the horizon. Shadow flicker depends on several factors 

including season, site topography, wind direction, weather condition, time of the day and the 

size of the rotor. 

The purpose of the shadow flicker assessment is to determine the number of hours per year of 

shadow flicker that could occur at a specific site.  Calculations were made using the SHADOW: 

                                                

1
 ISO 9613-2:1996 Acoustics - Attenuation of sound during propagation outdoors - Part 2: General 

method of calculation. 
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Flicker module of WindPRO 2.7 and assumed a worst case scenario situation of interruptible 

sunshine from sunrise until sunset, which represents the maximum potential risk of shadow 

impact.  A more detailed description of the SHADOW module is included in Appendix C. 
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2 Noise Analysis 

2.1 Results 

In the noise analysis only sounds from the wind turbine were analyzed.  Noises from other 

sources including traffic or wind turbine construction phase are not considered and noise 

absorption by various obstacles was not included in the analysis.   

 

Figure 2 - Maximum noise level calculations around the wind turbine. 

In the simulation noise was emitted from a single point located at the hub height (78.3 m) and 

noise was estimated at 1.5 meters above the ground at 10 noise receptors (noise sensitive 

sites).  The results of the maximum noise levels at noise sensitive sites are presented in Figure 

2 and  
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Table B.  Detailed results of the analysis are presented in Appendix B.  For comparison 

purposes, actual measurements were taken at each site, in the afternoon and at midnight, and 

are also included in Table B. 

 

Table B - Parameters of the 10 noise sensitive sites. 

Site  
Simulated Max Noise 
from Wind Turbine 

[dB(A)] 

Registered Average Noise Level (May, 2011) 
[dB(A)] 

1PM 12AM 

A 36.6 66 (max 75) 52 (max 56) 

B 38 57 (max 59) 55 (max 57) 

C 40.6 60 (max 69) 47 (max 55) 

D 30.7 54 (max 64) 51 (max 54) 

E 35.9 68 (max 74) 53 (max 61) 

F 35.4 60 (max 62) 52 (max 52) 

G 33.5 72 55 

H 30.6 45 (max 47) 45 

I 31.8 62 (max 65) 58 

J 32.5 67 62 (max 63) 

 

2.2 Conclusions and Recommendations 

Maximum noise levels for the wind turbine used in the simulation were achieved for wind 

speeds of 8 m/s and higher.  Noise sensitive points are located around the wind turbine, with the 

closest point, Site C, being 515 m from wind turbine and the furthest point, Site D, being 1354 m 

from wind turbine.  In all of the residential noise sensitive points, noise levels coming from the 

wind turbine are below German requirements for residential areas, which is 40 dB(A).  For all 

sites, estimated noise generated by a turbine is well below existing background noise as 

determined by site measurements.  This means that noise levels produced by a wind turbine 

located in the landfill may be considered acceptable.   
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3 Shadow Flicker Analysis 

3.1 Results 

The shadow flicker analysis was done for a worst case scenario, which is a situation when there 

is interruptible sunshine from sunrise until sunset (no clouds are present).  Receptors were 

considered in the conservative mode, called the greenhouse mode, when receptors are 

perpendicular to the wind turbine. The summary of the results is presented in Table C and 

Figure 3.   

Table C - Parameters of the 10 shadow flicker sensitive sites. 

Site 
Shadow Hours per Year 

[h/year] 
Shadow Days per Year 

[days/year] 
Max Shadow Hours per Day 

[h/day] 

A 18:52 52 0:26 

B 14:39 40 0:28 

C 0:00 0 0:00 

D 0:00 0 0:00 

E 0:00 0 0:00 

F 0:00 0 0:00 

G 0:00 0 0:00 

H 4:04 22 0:15 

I 11:04 46 0:17 

J 0:00 0 0:00 

 

Detailed results of the shadow flicker analysis are presented in Appendix D. 



8 
 

 

Figure 3 - Flicker events though the year for all sites 

 

3.2 Conclusions and Recommendations 

In the model four out of the ten chosen sites had any amount of shadow flicker: Site A (18h 52m 

annually), Site B (14h 39m annually), Site H (4h 04m annually) and Site I (11h 04m annually).  

All of these sites are well below German requirements for shadow flicker for residential area 

(less than 30 hours annually). 

The distribution of shadow flicker around the wind turbine is presented in Figure 4. 
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Figure 4 - Shadow flicker calculations around the wind turbine. 
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4 Appendix A ï Decibel Model Details 
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5 Appendix B ï Detailed Noise Results 

 

Figure 5 - Detailed noise results at the Site 01 (A) for a wind speed in the range of 5m-15m.

 

Figure 6 - Detailed noise results at the Site 02 (B) for a wind speed in the range of 5m-15m. 

 

Figure 7 - Detailed noise results at the Site 03 (C) for a wind speed in the range of 5m-15m. 
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Figure 8 - Detailed noise results at the Site 04 (D) for a wind speed in the range of 5m-15m. 

 

Figure 9 - Detailed noise results at the Site 05 (E) for a wind speed in the range of 5m-15m. 

 

Figure 10 - Detailed noise results at the Site 06 (F) for a wind speed in the range of 5m-15m. 














