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Executive Summary 

Stantec Consulting Ltd. has been retained by Niagara Region Wind Corporation to prepare a 
Noise Assessment Report for a proposed 230 MW wind energy generation facility known as the 
Niagara Region Wind Farm (the Project). The Project will be located within the Townships of 
West Lincoln and Wainfleet and the Town of Lincoln within the Niagara Region and within 
Haldimand County in Southern Ontario, in response to the Government of Ontario’s initiative to 
promote the development of renewable energy in the province. This Noise Assessment report 
has been prepared in support of an application for a Renewable Energy Approval (REA) in 
accordance with Ontario Regulation 359/09. 

This Noise Assessment Report was prepared in accordance with the requirements of the 
Ontario Ministry of the Environment guideline “Noise Guidelines for Wind Farms” (PIBs 4709e, 
October 2008). 

The Project layout, the main noise sources and sound power levels were determined based on 
the information provided by planners and equipment manufacturers. The source sound power 
levels were used as inputs to a prediction model based on the ISO 9613 standard. The noise 
assessment considers operation under predictable worst-case operating conditions to quantify 
the noise emissions from the Project. The resulting noise levels at the sensitive points of 
reception were assessed for compliance against assessment criteria that were established 
following the guidelines provided in MOE publications NPC-232 and PIBs 4709e. 

The assessment considers the effects of two substation transformers, and 80 potential wind 
turbine generators (WTG) of which only 77 turbines would ultimately be constructed. 
Furthermore, this assessment considers two WTG hub height scenarios; the first scenario 
considers 9 WTGs with 135 metre hub height and the rest with 124 metre hub height while the 
second scenario includes all WTGs with 135 metre hub height.  The assessment indicated that 
the noise contribution from the proposed project during the predictable worst case operation 
would meet the MOE noise criteria with the requirement for additional noise control for the 
substation transformers. 
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1.0 Introduction 

Stantec Consulting Ltd. (Stantec) was retained by the Niagara Region Wind Corporation 
(NRWC) to conduct a noise assessment for its proposed Niagara Region Wind Farm (the 
Project) with a rated generation capacity of 230 Megawatts (MW). NRWC is proposing to 
develop, construct, and operate the Project within the Townships of West Lincoln and Wainfleet 
and the Town of Lincoln within the Niagara Region and Haldimand County in Southern Ontario, 
in response to the Government of Ontario’s initiative to promote the development of renewable 
energy in the province. This noise assessment considers the effects of the two proposed 
transformer substations and 80 potential wind turbine generators (WTG) of which only 77 
turbines would ultimately be constructed. This report has been prepared as a supporting 
document for NRWC’s application under the Renewable Energy Approval (REA) process. 

The Project study area covers approximately 27,727 ha.  An area map showing the study area 
and sensitive Points of Reception (PORs) is provided in Figure 1.1.  A zoning map of the area 
surrounding the Project is provided in Appendix A. The area’s acoustical environment is best 
described as Class 3 (Rural) in accordance with the MOE publications NPC-232 and “Noise 
Guidelines for Wind Farms” (PIBs 4709e, October 2008). 

This noise assessment considers the sound levels at 2667 receptors located within 
approximately 1.5 km of the Project wind turbines. The receptors include all non-participating 
existing and vacant lot receptors as well as participating receptors as discussed further in 
Section 4.0. 

1.1 BACKGROUND 

The Ontario Regulation 359/09 (O.Reg. 359/09) made under Environmental Protection Act, 
Renewable Energy Approvals (REA) under Part V.0.1 of the Act, provides current approval 
requirements for renewable energy projects. The noise assessment of wind farms was 
previously assessed using O.Reg. 116/01 and are now assessed under O.Reg. 359/09.   

According to the project classification guidelines provided under Section 2(6) of O.Reg. 359/09, 
the Project is classified as a Class 4 wind facility, where: no part of a wind turbine will be located 
in direct contact with surface water other than in a wetland; the facility has a name plate 
capacity greater than 50 kW; and, the greatest sound power level is greater than or equal to 
102 dBA.  Section 54 of O.Reg. 359/09 requires that noise studies be conducted for Class 4 
wind facilities in accordance with PIBs 4709e and subsequent amendments.  This assessment 
has been completed in accordance with the above noted requirements. 
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2.0 Project Description 

2.1 PROJECT LOCATION 

NRWC is proposing to develop, construct, and operate the 230 MW Niagara Region Wind Farm 
(the Project) within the Townships of West Lincoln and Wainfleet and the Town of Lincoln within 
the Niagara Region and Haldimand County in Southern Ontario. The Project Study Area is 
centred in the Townships of West Lincoln and Wainfleet as shown in Figure 1.1. 

The predominant land-use in the Project Study Area is generally agricultural.  The proposed 
wind turbine locations and PORs considered as part of the study are provided in Appendix B 
and Figure 2.1 

2.2 PROJECT DETAILS 

The basic components of the Project include 77 wind turbine generators (80 potential locations 
identified) each with a rated generation capacity ranging from approximately 2.3 MW to 3.0 MW, 
for a maximum installed nameplate capacity of 230 MW. An overhead and/or underground 
collection system connects each turbine to one of two transformer substations via a series of 
34.5 kilovolt (kV) collection lines. Turbines are grouped into nine (9) collector circuits that bring 
power (and data via fibre optic lines) to one of the transformer substations. Voltage is stepped 
up from 34.5kV to 115kV at each transformer substation by means of a 100 MVA base-rated 
transformer with two stages of cooling ((i.e. 100/133/166 ONAN/ONAF/ONAF MVA via fans). A 
115kV transmission line transports power from each of the two transformer substations north to 
the grid tap-in location, where the Project is connected to the Hydro One Networks Inc. (HONI) 
owned transmission line, south of the Queen Elizabeth Way (QEW) in the Town of Lincoln. 
Power generated from this Project will be conveyed along the existing HONI transmission line to 
the Beach Transformer Station in Hamilton. 

2.3 PROJECT WIND TURBINE GENERATORS 

The Project will include 77 ENERCON wind turbine generators (80 potential locations identified) 
each with a rated capacity ranging from approximately 2.3 MW to 3.0 MW with a maximum 
installed nameplate capacity of 230 MW.  

The selected wind turbine models for the Project are the ENERCON E101 and ENERCON E82 
to achieve the contract capacity of 230 MW (maximum capacity not to exceed 230 MW). 
Specifications of the E101 and E82 turbines are summarized below in Table 2.1.  
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Table 2.1 Basic Wind Turbine Specifications 

Manufacturer ENERCON ENERCON 

Model E-101 E-82 

Name plate capacity (MW) 3.0 MW 2.3 MW 

Hub height above grade 124 m or 135 m 135 m 

Blade length 48.6m 38.8m 

Rotor diameter 101 m 82 m 

Blade sweep area 8,012 m2 5,281 m2 

Rotational Speed Variable, 4 – 14.5 rpm 6 – 18 rpm 

Noise Emission Power Level1 104.8 dBA (referenced to 10-12 Watts) 103.3 dBA (referenced to 10-12 Watts) 

Output Electrical Frequency 50 Hz or 60 Hz 50 Hz or 60 Hz 
1 test data from an independent consultant for the Enercon E82 and E101 models are provided in Appendix D for operating 

windspeed. 

2.4 OPERATION SCENARIO 

The wind farm will operate throughout the year during the daytime and night-time hours when 
favorable wind conditions exist. The facility is expected to operate 7 days a week throughout the 
year. A project layout diagram is included in Appendix B. The noise emissions for the layout 
shown in Figure 2.1 were assessed for both potential hub heights of 124 m and 135 m as 
follows: 

1. Scenario 1: Among the 80 WTGs, nine turbines will have a hub height of 135m and the 
rest will have a hub height of 124 m. In addition among the nine 135 m hub height 
WTGs, three will be ENERCON E82 turbine models. All other WTGs will be ENERCON 
E101 model. 

2. Scenario 2: Among the 80 WTGs all turbines will have a hub height of 135m, three 
WTGs will be ENERCON E82 turbine models and all other will be ENERCON E101 
models. 

Both the above noted operation scenarios have been assessed to provide operational flexibility.  
Final selection of the scenario (one of the above two) will be determined during detailed design. 
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3.0 Noise Source Summary 

3.1 NOISE SOURCES 

For the purpose of this Acoustic Assessment Report, the noise sources associated with the 
wind facility will consist of 80 WTGs (77 ENERCON E101 model rated at 3 MW and 
3 ENERCON E82 model rated at 2.3 MW), and two 100 MVA (100/133/166 ONAN/ONAF/ONAF 
MVA transformers); each of the transformers will be located at different transformer substation 
locations. WTGs will operate throughout the year when wind conditions at hub height are within 
cut-in (2.5 m/s) and cut-out wind speeds (28 - 34 m/s).  The noise sources associated with the 
WTGs were assessed for two hub heights scenarios described in Section 2.4, and additional 
WTG specifications are provided in Table 2.1 The noise sources associated with both 
substation transformers were assessed at a height of 3.7 m at the identified locations.. It was 
conservatively assumed that all equipment will operate at full rated capacity during the 
predictable worst case hour.  

As discussed previously, three (3) of the turbines will be ENERCON E82 model and the 
remainder are ENERCON E101 model to meet the contractual requirements of the Project 
(maximum capacity not to exceed 230 MW).  

Power is transferred from each turbine through an overhead and/or underground collection 
system to one of two transformer substations. Where two or more collector lines connect and 
continue as one collector line, a junction box or pad-mounted disconnect switch will be 
installed. These units are enclosed metal boxes approximately 2 m high, 3 m long and 2 m 
wide.  There are no noise emission sources associated with the junction boxes. 

The typical substation components include an isolation switch, circuit breakers, control and 
operation equipment.  Transformers at both substations will be within confined boundaries. 
Noise emissions from these two 100 MVA transformers are assumed to have a distinct tonal 
character and were therefore assessed with a 5 dB penalty in the study.   

At the transformer substations, voltage is stepped up from 34.5 kV to 115 kV.  These 
transformers will each be rated 100 MVA (100/133/166 ONAN/ONAF/ONAF MVA transformers) 
as a base rating, with two stages of cooling (via fan).  From the transformer substations, the 
power will be transferred via an overhead transmission line to interconnect with Hydro One 
Networks Inc’s (HONI) transmission system at the tap-in location in the north end of the 
Interconnector Study Area. There are no noise sources associated with the collector and 
transmission lines. 
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Table 3.1 provides detailed sound emission data for the ENERCON 101 and E82 model WTGs 
and the corresponding test data from an independent consultant (KÖTTER Consulting 
Engineers)  engaged by the manufacturer (Enercon) is provided in Appendix D.  

Table 3.2 provides the representative sound emission data from test data used in the analysis. 
Table 3.3 provides detailed sound emission data for the transformer substations.  The noise 
sources for this Project are summarized in the Table 3.4 and illustrated in Figure 2.1. The UTM 
coordinates of each WTG and transformer substation are provided in Table 3.5 and Table 3.6. 
All sources are assumed to have continuous emissions when operating.  

THE sound power levels resulting from the operation of the transformers were estimated using 
the procedures outlined in the NEMA standard (NEMA PTR 1-1993 (R2000). The approximate 
size of the transformers (100/133/166 ONAN/ONAF/ONAF MVA) was provided by the Study 
Team and used to estimate the sound power level.  This calculation can be found in 
Appendix D.  The transformer sound emission data is provided in Table 3.3. 
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Table 3.1 Wind Turbine Sound Emission Summary 

Make: ENERCON 
Model: E101 
Electrical Rating: 3MW 
Hub Height: 124 m or 135 m 
Data Source: Enercon (Appendix D) 

 Octave Band Sound Power Level (dB ref. 10-12 Watts) 

10m Height Wind Speed (m/s) 61 71 81 91 102 

F
re

qu
e

nc
y 

(H
z)

 

63 111.3 112 112.4 112.3 -- 

125 106.5 107.2 107.6 107.5 -- 

250 106 106.7 107.1 107 -- 

500 102.8 103.5 103.9 103.8 -- 

1000 97.1 97.8 98.2 98.1 -- 

2000 90.4 91.1 91.5 91.4 -- 

4000 83.7 84.4 84.8 84.7 -- 

8000 73.2 73.9 74.3 74.2 -- 

Overall (dBA ref. 10-12 Watts) 103.6 104.3 104.7 104.6 -- 

Make: ENERCON 
Model: E82 
Electrical Rating: 2.3MW 
Hub Height: 135 m 
Data Source: Enercon (Appendix D) 

 Octave Band Sound Power Level (dB ref. 10-12 Watts) 

10m Height Wind Speed (m/s) 6 7 8 9 10 

F
re

qu
e

nc
y 

(H
z)

 

63 111.1 111.7 111.8 112.8 113.2 

125 106.7 108.9 109.3 110.7 110.7 

250 100.6 102.8 103.2 102.9 102.3 

500 98.9 100.8 101.4 100.5 99.7 

1000 95.9 97.7 98.5 98.7 98.3 

2000 87.8 90.2 91.0 92.6 92.8 

4000 74.8 77.5 78.4 80.5 81.5 

8000 76.5 75.5 74.5 74.5 76.3 

Overall (dBA ref. 10-12 Watts) 100.6 102.6 103.2 103.3 102.9 
1  As per the data, overall sound power data is available from 6 m/s (corresponding to 1414 kW or approximately 38% of the 

rated power) to 9 m/s (corresponding to 2987 kW or approximately 99.6% of the rated power of 3MW). As per the test, the 

maximum sound power level occurs at 8.3 m/s wind speed and corresponding spectral data is given in the data sheet. The 

spectral data for other wind speed were obtained by scaling based on the overall data. 
2  No data was given for the 10 m/s wind speed since the turbine reaches 95% of rated power output at 8.3 m/s wind speed. For 

this model the attached test report indicates that the maximum sound power level occurs at 8.3 m/s wind speed. The 

maximum sound power level as provided from manufacturer was used. A wind shear adjusted sound data is provided in 

Appendix F.  
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Table 3.2 Highest Wind Turbine Sound Emission Corresponding to 95% or above Rated 

Electrical Output Power 

Description Octave Band Sound Power Level (dB ref. 10-12 Watts) 

Frequency [Hz] 63 125 250 500 1k 2k 4k 8k dB/dBA 

ENERCON model E101 model at 
8.3 m/s 

112.5 107.7 107.2 104.0 98.3 91.6 85 74.4 
113.9/ 
104.8 

ENERCON model E82 model at 
9 m/s 

112.8 110.8 103 100.5 98.7 92.6 80.5 74.5 
115.5/ 
103.3 

 

Table 3.3 Substation Transformer Sound Emission Data 

Description 
Octave band center frequency [Hz] 

63 125 250 500 1k 2k 4k 8k dB/dBA 

100/133/166 ONAN/ONAF/ONAF 
MVA  Transformers Sound power 
Levels [dB ref 10−12 watt]*  

94 100 102 97 97 91 86 81 104.1/98.2 

*A 5 dBA penalty was applied to transformer component of sound pressure level at each POR as discussed below.  

 

Table 3.4 Noise Source Summary Table 

Source 
ID 

Source 
Type1 

Source Description 

Sound 
Power 
Level 
[dBA] 

Source 
Location 

(I/O)2 

Sound 
Characteristics3, 5 

Noise 
Control 

Measures4

T36, T46, & T53 P 
ENERCON model  

E82 WTG 
103.3 O S U 

T1 to T80 except 
T36, T46, & T53 

P 
ENERCON model  

E101 WTG 
104.8 O S U 

TR1 & TR2 P 100 MVA Transformer 98(T) O T B 

1. P = Point Source V = Vertical Source  VA = Vertical Area Source 

2. Source Location: O = outside of building; I = inside of building 

3. Sound Character, per NPC-104: 

 T= Tonal C = Cyclical 

 S = Steady Q = Quasi-Steady Impulsive 

 B = Buzzing I = Impulsive 

4. Noise Control Measures: 

 S = Silencer/Muffler L = Lagging 

 A = Acoustic Lining, plenum O = Other 

 U = Uncontrolled B = Barrier 

 E = Acoustic Enclosure  
5. Includes 5 dB penalty for tonality, for source marked with T 
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Table 3.5 Wind Turbine Locations 

Turbine 
Identifier 

Make and Model 
Hub Height [m]

Scenario 1 / 
Scenario 2 

Location Coordinates (UTM 17 NAD 83) 

X – Easting [m] Y-Northing [m] 

T01 ENERCON E101 124/135 622986 4765745 

T02 ENERCON E101 124/135 627380 4765942 

T03 ENERCON E101 124/135 629891 4763588 

T04 ENERCON E101 124/135 627524 4767740 

T05 ENERCON E101 124/135 621171 4747754 

T06 ENERCON E101 124/135 623096 4767244 

T07 ENERCON E101 124/135 618636 4764053 

T08 ENERCON E101 124/135 614545 4764911 

T09 ENERCON E101 124/135 616790 4762576 

T10 ENERCON E101 124/135 623259 4758990 

T11 ENERCON E101 124/135 620836 4756609 

T12 ENERCON E101 124/135 621135 4756407 

T13 ENERCON E101 124/135 621410 4756122 

T14 ENERCON E101 124/135 624137 4748807 

T16 ENERCON E101 124/135 624153 4749243 

T18 ENERCON E101 135/135 630123 4766229 

T19 ENERCON E101 124/135 620380 4755516 

T20 ENERCON E101 124/135 620627 4749341 

T21 ENERCON E101 124/135 625004 4748242 

T22 ENERCON E101 124/135 624829 4748510 

T23 ENERCON E101 124/135 627540 4748974 

T24 ENERCON E101 124/135 627752 4750239 

T27 ENERCON E101 124/135 622535 4768708 

T28 ENERCON E101 124/135 622517 4769096 

T29 ENERCON E101 124/135 628498 4763100 

T31 ENERCON E101 124/135 625150 4765821 

T32 ENERCON E101 124/135 624781 4764410 

T33 ENERCON E101 124/135 626969 4765950 

T34 ENERCON E101 124/135 626486 4764591 

T35 ENERCON E101 124/135 627164 4764483 

T36 ENERCON E82 135/135 622379 4763063 

T37 ENERCON E101 124/135 623038 4758881 

T38 ENERCON E101 124/135 620669 4765752 

T39 ENERCON E101 124/135 617349 4764279 

T41 ENERCON E101 124/135 620998 4756851 

T42 ENERCON E101 124/135 619935 4753628 

T43 ENERCON E101 124/135 624815 4748952 

T44 ENERCON E101 124/135 624350 4748471 
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Table 3.5 Wind Turbine Locations 

Turbine 
Identifier 

Make and Model 
Hub Height [m]

Scenario 1 / 
Scenario 2 

Location Coordinates (UTM 17 NAD 83) 

X – Easting [m] Y-Northing [m] 

T45 ENERCON E101 135/135 623160 4748650 

T46 ENERCON E82 135/135 622737 4748968 

T47 ENERCON E101 135/135 622483 4748447 

T48 ENERCON E101 124/135 624687 4749283 

T49 ENERCON E101 124/135 626836 4748915 

T51 ENERCON E101 124/135 617020 4762752 

T52 ENERCON E101 124/135 614215 4766531 

T53 ENERCON E82 135/135 614456 4766402 

T54 ENERCON E101 124/135 619944 4765594 

T55 ENERCON E101 135/135 623610 4764393 

T56 ENERCON E101 124/135 626599 4768825 

T57 ENERCON E101 124/135 624435 4768696 

T58 ENERCON E101 124/135 628473 4767629 

T59 ENERCON E101 124/135 629964 4767676 

T60 ENERCON E101 135/135 630277 4767682 

T61 ENERCON E101 124/135 625177 4747970 

T62 ENERCON E101 124/135 621877 4751311 

T63 ENERCON E101 124/135 621609 4751032 

T65 ENERCON E101 124/135 622984 4754679 

T66 ENERCON E101 124/135 619127 4768529 

T72 ENERCON E101 124/135 620828 4757122 

T74 ENERCON E101 135/135 621656 4763002 

T75 ENERCON E101 124/135 621357 4764543 

T76 ENERCON E101 124/135 623640 4765719 

T78 ENERCON E101 124/135 628581 4764783 

T79 ENERCON E101 124/135 630384 4771637 

T80 ENERCON E101 124/135 630186 4771984 

T81 ENERCON E101 124/135 616343 4766967 

T82 ENERCON E101 124/135 618390 4754915 

T83 ENERCON E101 124/135 615821 4770715 

T84 ENERCON E101 124/135 622487 4753393 

T85 ENERCON E101 124/135 619136 4769108 

T88 ENERCON E101 124/135 615816 4771059 

T89 ENERCON E101 124/135 623216 4753160 

T91 ENERCON E101 124/135 620504 4756521 

T93 ENERCON E101 124/135 618324 4767127 

T94 ENERCON E101 124/135 618752 4768764 
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Table 3.5 Wind Turbine Locations 

Turbine 
Identifier 

Make and Model 
Hub Height [m]

Scenario 1 / 
Scenario 2 

Location Coordinates (UTM 17 NAD 83) 

X – Easting [m] Y-Northing [m] 

T95 ENERCON E101 124/135 622817 4760851 

T96 ENERCON E101 124/135 621423 4750668 

T97 ENERCON E101 124/135 617215 4765642 

T98 ENERCON E101 124/135 617982 4753043 

T99 ENERCON E101 124/135 619208 4749224 

 

Table 3.6 Substation Transformer Locations 

Transformer 
Identifier 

Transformer Type 
Height 

[m] 
Location Coordinates (UTM 17 NAD 83) 

X – Easting [m] Y-Northing [m] 

ST1 
100/133/166 ONAN/ONAF/ONAF 

MVA MVA Transformer 
3.7 621960 4761728 

ST2 
100/133/166 ONAN/ONAF/ONAF 

MVA MVA Transformer 
3.7 622837 4754679 

     

3.2 SOUND CHARACTER ADJUSTMENTS 

The MOE guideline NPC-104 outlines that the sources with distinct sound characteristics are to 
be penalized in the assessment. In accordance with this guideline, the resulting noise emissions 
associated with transformers were penalized by 5 dB to account for potential hum from 
transformer coils. 

3.3 CUMULATIVE EFFECTS 

As per the guideline requirements, cumulative effects due to other existing or crystallized wind 
farms have been included in this assessment. Four other existing or proposed wind farms were 
identified and included as having components within 5.0 km of the project WTGs.  Existing 
turbines within this setback include the Mohawk wind farm located to the south of the project 
and the Rosa Flora wind turbine to the west of the project.  Wind energy projects currently in 
development (either proposed or approved) within the 5 km setback distance include the HAF 
Wind Energy project to the west of the Project, the Wainfleet wind energy project to the 
southeast and the Grand Renewable Energy Project to the southwest.  Details of these projects 
are included in Table 3.7 and Table 3.8.  Additional wind farms considered but not included in 
this assessment as they were outside of the required 5 km setback include the Byng Wind 
Project and the Summerhaven Wind Energy Centre.  
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Table 3.7 Adjacent Wind Farms within 5 km of the Project 

Wind farm identifier 
Existing/
Approved 

Turbine Model 
Number of 
Turbines 

Number of Turbines 
within 5 km of the 

Project 

Mohawk Wind Farm Existing V82-1.65 MW-Vestas 6 6 

HAF Wind Energy Proposed V100 1.8 MW 5 5 

Wainfleet Wind Energy Proposed V100 1.8 MW 5 5 

Rosa Flora Turbine Existing PWE 650 1 1 

Grand Renewable Energy 
Project 

Proposed SWT-2.221-101 Siemens 67 6 

     

The following table provides the location and coordinates of the adjacent wind turbines that 
were considered in the noise assessment. The location (UTM coordinates), and the sound data 
were taken from reports and developers submittals (refer Appendix F for details). 

Table 3.8 Assessed Noise Sources Associated with Adjacent or Proposed Wind Farms 

within 5 km 

Source 
ID 

Source Description 
Sound Power 

Level 
[dBA] 

UTM Coordinates 

X [m] Y [m] Z [m] 

HAF01  HAF01(HAF Wind Energy Project) 105 604702 4775503 95 

HAF02  HAF02(HAF Wind Energy Project) 105 604889 4775137 95 

HAF03  HAF03(HAF Wind Energy Project) 105 606276 4774896 95 

HAF04  HAF04(HAF Wind Energy Project) 105 604359 4774307 95 

HAF05  HAF05(HAF Wind Energy Project) 105 606208 4773395 95 

MH01  Mohawk01(V82-1.65 MW-Vestas) 102 623355 4745400 80 

MH02  Mohawk02(V82-1.65 MW-Vestas) 102 622640 4746450 80 

MH03  Mohawk03(V82-1.65 MW-Vestas) 102 623974 4745737 80 

MH04  Mohawk04(V82-1.65 MW-Vestas) 102 623297 4746604 80 

MH05  Mohawk05(V82-1.65 MW-Vestas) 102 623077 4746794 80 

MH06  Mohawk06(V82-1.65 MW-Vestas) 102 622661 4745529 80 

WF01  WF01(Wainfleet Wind Energy Project) 105 631359 4751252 95 

WF02  WF02(Wainfleet Wind Energy Project) 105 631758 4750750 95 

WF03  WF03(Wainfleet Wind Energy Project) 105 631921 4750541 95 

WF04  WF04(Wainfleet Wind Energy Project) 105 632750 4748389 95 

WF05  WF05(Wainfleet Wind Energy Project) 105 632706 4748817 95 
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Table 3.8 Assessed Noise Sources Associated with Adjacent or Proposed Wind Farms 

within 5 km 

Source 
ID 

Source Description 
Sound Power 

Level 
[dBA] 

UTM Coordinates 

X [m] Y [m] Z [m] 

RF  Rosa Flora Turbine 104 615270 4756417 75 

GREPT57  SWT-2.221-101 - Grand Renewable 105 614355 4748118 100 

GREPT58  SWT-2.221-101 - Grand Renewable 105 614974 4747470 100 

GREPT59  SWT-2.221-101 - Grand Renewable 105 614326 4747732 100 

GREPT60  SWT-2.221-101 - Grand Renewable 105 614680 4748176 100 

GREPT61  SWT-2.221-101 - Grand Renewable  105 614750 4747811 100 

GREPT62  SWT-2.221-101 - Grand Renewable  105 614705 4747338 100 

      

 Grand Renewable Locations and data are based on Noise Assessment report by Zephyr 
North dated July 11, 2011; 

 Mohawk location is based on construction drawing (Appendix F) and manufacturer’s 
data (Appendix F); 

 HAF Wind Energy project Locations and data are based REA report package dated 
November 26, 2010; 

 WainFleet Wind Energy Project is based on REA package dated November, 2010; and 

 Rosa Flora: This is a single small turbine.  The location is based on as built location and 
the sound data was taken as 103.5 dBA (slightly higher than a 2.3 MW E82 model 
turbine).  This turbine is located approximately 3,500 metres away from NRWC’s nearest 
turbine.  In addition, this is a 650 kW turbine that does not feed into the Ontario grid (i.e. 
electricity is delivered directly into the Rosa Flora system).  Therefore, the assumption is 
considered very conservative. 
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4.0 Points of Reception 

4.1 DEFINITION OF A POINT OF RECEPTION 

Points of Reception (PORs) were categorized into four groups for the assessment: 

1. Non-participating occupied receptors – an existing building or structure that contains 
one or more dwellings, an existing building or structure used for an institutional 
purpose (i.e., education facility, nursery, health care facility, place of worship), a 
campsite or campground; 

2. Non-participating vacant lot receptors – a lot with no existing building or structure 
containing a dwelling or institutional facility but is zoned to permit a building which 
could be a dwelling or institutional facility; 

3. Participating occupied receptors – an existing building or structure that contains one or 
more dwellings and is on the same legal property as proposed Project components; 
and, 

4. Participating vacant lot receptors - a lot with no existing building or structure containing 
a dwelling or institution facility but is zoned to permit a building which could be a 
dwelling or institutional facility and is on the same legal property as proposed Project 
components. 

Receptors were defined based on field verifications, review of parcel data, information from 
planners of respective Townships or Counties, and recent aerial imagery. Stantec undertook 
extensive field verification to validate existing occupied PORs.  All non-participating and 
participating receptors within 2 km of the Project WTGs as of the date August 15, 2012, are 
identified as receptors in this report as per O.Reg 359/09 Section 54 (1.4).  On August 15, 2012, 
the layout of the Project turbines and all receptors were crystallized through the publication of 
the WTG coordinates and receptors in a Draft Site Plan Report in local newspapers and online.   

The PORs were provided with a unique numbering system in the form of X_### (e.g. P_2587). 
In this identification system the character X represents the following: 

 ‘O’ represents non-participating occupied receptors; 

 ‘V’ represents non-participating vacant lot receptors; and, 

 ‘P’ represents participating occupied/vacant lot receptors; 

Whereas the numbers ### – represents a unique identification number for each receptor. 
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The noise guideline (PIBs 4709) requires that PORs be identified on vacant lots that have been 
zoned by the local municipality to permit residential or similar noise-sensitive uses.  The legal 
lot/parcel data were used to determine the lot boundaries and thereby identify all vacant lots 
within 2 km of the Project. All vacant lots were assigned a unique POR identification number. 
The points of assessment for vacant lots were chosen to match the local development patterns. 

4.2 EXISTING POINTS OF RECEPTION 

All non-participating PORs meet or exceed the minimum requirement of 550 metre setback 
requirement from the centre point of the WTGs.  All receptors were modeled using a height of 
4.5 meters.  The type and coordinates of the receptors are summarized in Appendix C.   

Figure 1.1Error! Reference source not found. and Figure 2.1 show the locations of all PORs 
within 2 km of the WTGs as required by Section 6.1 of 4709e.  As required by Section 6.4.1 of 
4709e; the noise assessment considers the sound levels at the 2668 PORs within 1.5 km of the 
Project WTG locations as described below: 

1. 2032  non-participating occupied receptors; 

2. 540 non-participating vacant lot receptors; and 

3. 96 participating occupied/vacant lot receptors. 

For the purposes of this report the ten (10) representative non-participating receptors, which 
through modeling were predicted to have the highest sound levels as a result of the Project 
noise sources, are shown in the tables. The locations of these ten (10) receptors are 
summarized in Table 4.1, and the results for the remaining modeled PORs are provided in 
Appendix C. 

Table 4.1 Nearby Points of Reception 

POR ID Description 
UTM Coordinates POR 

Height 
(m) 

Approximate 
Distance to Nearest 
Facility Turbine (m) 

Nearest 
Facility 

Turbine ID X Y 

O_1097 Existing occupied dwelling 620899 4764949 

4.5 

612 T75 

O_1153 Existing occupied dwelling 621067 4749725 584 T20 

O_1344 Existing occupied dwelling 621910 4768894 640 T28 

O_1707 Existing occupied dwelling 623108 4766469 734 T01 

O_2160 Existing occupied dwelling 624777 4765059 649 T32 

O_2522 Existing occupied dwelling 626354 4765297 718 T34 

O_2598 Existing occupied dwelling 627060 4763919 573 T35 

O_2690 Existing occupied dwelling 627693 4764983 728 T35 

O_2710 Existing occupied dwelling 627899 4765540 657 T02 

O_3030 Existing occupied dwelling 629320 4767722 646 T59 
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5.0 Noise Assessment Criteria 

5.1 MOE GUIDELINE LIMITS 

As discussed, the Project and its surroundings are considered to be located in a Class 3 (Rural) 
acoustical environment. The sounds of the ambient environment are expected to be dominated 
by natural sounds with little road traffic and minimal industrial activities. There is an industrial 
facility located in Haldimand County (near Mohawk Wind Farm), which dominates its 
surroundings. However, noises from this industrial facility are not considered in this assessment.   

Table 5.1 shows the performance limits for wind turbines in Class 3 areas as outlined in PIBs 
4709e. 

Table 5.1 Wind Turbine Sound Pressure Limits for Class 3 Area 

Wind Speed at 10 m height [m/s] 4 5 6 7 8 9 10 

Wind Turbine sound pressure limits [dBA] 40.0 40.0 40.0 43.0 45.0 49.0 51.0 

        

The analysis also includes other requirements from this guideline such as a 5 dB penalty on 
transformer noise to account for tonality, and use of a ground absorption co-efficient of 0.7 as 
discussed further in Section 6.1.  In addition, the guideline requires that all adjacent wind farm 
WTGs within 5 km of any Project WTG must be considered for cumulative effects in evaluating 
sound pressure levels.  To assess noise levels for this Project, wind turbine noise emissions 
were assessed against the most restrictive sound pressure level limit of 40.0 dBA. 
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6.0 Impact Assessment 

6.1 METHODOLOGY 

A predictive analysis was performed using the commercially available software package 
CADNA/A, which implements a computerized version of the algorithms described in the 
ISO  9613 standard. The ISO 9613 model includes geometrical divergence (distance 
attenuation), barrier effects due to intervening structures, ground effects, atmospheric 
absorption, and topography.  No shielding/barriers such as existing buildings other than the 
barriers recommended for the transformer substation were considered in the assessment. 

All sound sources (turbines and transformers) that emit noise into the environment were 
modeled as point sources. Topography was included in the model; however, the study area is 
relatively flat and topography is not expected to have a significant influence on the results. No 
shielding or obstacles were included in the model other than the barriers recommended for the 
transformer substations.   

The Facility and surrounding ground surfaces were modeled as a combination of reflective and 
absorptive as specified in the MOE guideline. The analysis utilizes a global ground sound 
absorption factor of 0.7.  Considering the study area is generally agricultural in nature, the 
actual absorption factor is expected to be closer to 1.0. 

Meteorological values as required by PIBs 4709e were used to initialize several parameters in 
the model.  These included a temperature of 10 degrees Centigrade and a relative humidity of 
70%.  The calculations consider spectral values of the sound data in 1/1 octave bands between 
63 Hz and 8000 Hz as discussed in Section 3. As per the requirements of PIBs 4709e, the 
atmospheric absorption coefficients shown in Table 6.1 were used. 

Table 6.1 Atmospheric Absorption Coefficient (based on 10 degree Celsius and 

70%  Relative Humidity) 

Octave band center frequency [Hz] 63 125 250 500 1000 2000 4000 8000 

Recommended atmospheric  
absorption coefficient [dB/km] 

0.1 0.4 1.0 1.9 3.7 9.7 32.8 117 

         

As described in Section (Operation Scenario), this assessment considers all WTGs running at 
full rated capacity for one full hour irrespective of wind conditions. An example of the detailed 
model calculations is included in Appendix E. 
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6.2 RESULTS AND RECOMMENDATIONS 

The modeled results (Project effects and cumulative effects) at the identified PORs during 
predictable worst case operation are provided in Table 6.2 (Scenario 1) and Table 6.4 
Scenario 2) for the selected PORs. For the remaining PORs, a similar table is included in 
Appendix C.  The corresponding equivalent sound level contours are provided in Figure 6.1a 
for Scenario 1 and Figure 6.1b Scenario 2.  

Compliance at nearby PORs was established using noise barriers for both of the two 100 MVA 
transformer substations. The detailed requirements for noise barriers are as follows: 

1. Substation ST1 (100/133/166 ONAN/ONAF/ONAF MVA Transformer noise source 
modeled at a height of 3.7m with UTM Coordinates 621960, 4761728) will require a four 
sided barrier of 5 metres in height above grade. Barrier corner coordinates are provided 
in Appendix F 

2. Substation ST2 (100/133/166 ONAN/ONAF/ONAF MVA Transformer noise source 
modeled at a height of 3.7m with UTM Coordinates 622837, 4754679) will require a two 
sided barrier of 5 metres in height above grade. This barrier should be placed on south 
and west side of the transformer and extended at least 2 meters beyond the transformer 
such that noise flanking is negligible. Barrier corner coordinates are provided in 
Appendix F. 

The barrier could be constructed with a variety of different materials including masonry or 
composite materials provided that they meet electrical and fire safety requirements. The barriers 
should be constructed within a 2 metre setback from the transformers. The selected material 
should achieve a minimum surface density of 20 kilograms per square meter (kg/m2).  The 
barrier should be built considering environmental factors specific to the location such as wind 
load and snow load so that the barrier is durable and can be maintained with minimal effort. The 
barrier should be constructed without any gaps within or below its extent. 

6.2.1 Project and Cumulative Effects for Scenario 1 

The project and cumulative effects were assessed for Scenario 1 and the results are shown in 
the following table. As discussed previously, cumulative effects due to other existing or 
crystallized wind farms have been included in this assessment. Four other existing or proposed 
wind farms were identified and included as having components within 5.0 km of the project 
receptors. Among the four only Mohawk Point Turbines have mutual PORs within 1.5 km from 
WTGs. A Noise Assessment Report for Mohawk Point Turbines is not available. Based on 
published locations, model and manufacturers data related to hub height and sound emissions, 
contributions with and without the Mohawk Point Turbines on mutual PORs were assessed and 
provided in Table 6.3. 
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Table 6.2 Noise Impact Assessment Summary Table (Scenario 1)* 

POR ID POR Description 

Project 
Effects - 

Sound Level 
at POR (Leq, 

4.5m) 

Cumulative 
Effects - 

Sound Level 
at POR (Leq, 

4.5m) 

Performance 
Limit  

(Leq, dBA) 

Compliance with 
Performance Limit?
(Project/Cumulative) 

O_1097 Existing occupied dwelling 40.0 40.0 

40.0 

Y/Y 

O_1153 Existing occupied dwelling 40.0 40.0 Y/Y 

O_1344 Existing occupied dwelling 40.0 40.0 Y/Y 

O_1707 Existing occupied dwelling 40.0 40.0 Y/Y 

O_2160 Existing occupied dwelling 40.0 40.0 Y/Y 

O_2522 Existing occupied dwelling 40.0 40.0 Y/Y 

O_2598 Existing occupied dwelling 40.0 40.0 Y/Y 

O_2690 Existing occupied dwelling 40.0 40.0 Y/Y 

O_2710 Existing occupied dwelling 40.0 40.0 Y/Y 

O_3030 Existing occupied dwelling 40.0 40.0 Y/Y 

* Results for all receptors are provided in Appendix C. 
 

  
























































