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4.1 Ground Factor Methodology 

GL GH has previously assumed a global ground factor of 0.7 to model the ground factor attenuation. 

However, as per recent requirements, GL GH has undertaken a refined estimate of the ground factor 

attenuation around the project interconnection substation. This section presents a detailed ground factor 

calculation for the area expected to be most sensitive to ground factor assumptions. For the transformers-

to-PoR 1 case, ground factors for the source, middle, and receiver regions have been calculated based on 

ISO 9613-2. The distance from the transformer to Receptor ID 1 is 610 m. Figure 4-1 below shows the 

regions and ground cover, including the gravel area around the substation. 

 

 

Figure 4-1: Ground factor coverage near Parkhill substation 
 

Source region ground factor GS 

As defined by ISO 9613-2, the source region extends over a distance of 30hS from the source towards the 

receiver, where hS is the source uppermost height of 4.5 m. The source region length is therefore 135 m. 

NextEra has supplied site plans indicating that the area that will be covered with gravel. A geometric 

analysis has indicated that 90% of the source region is covered with gravel. Based on aerial photography, 

the remaining area is covered with porous ground. The source region ground factor GS is then 0.1, as per 

ISO 9613-2. 
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Receiver region ground factor GR 
As defined by ISO 9613-2, the receiver region extends over a distance of 30hR from the receiver towards 

the source, where hR is the receiver height of 4.5 m. The receiver region length is 135 m.  Based on aerial 

photography, 49% of the receiver region is covered by hard ground. The receiver region ground factor GR 

is then 0.51, as per ISO 9613-2.  

 

Middle region ground factor GM 
As defined by ISO 9613-2, the middle region stretches over the distance between the source and receiver 

regions. Based on aerial photography, 0.6% of the receiver region is covered by hard ground. The middle 

region ground factor GM is then 0.99, as per ISO 9613-2. 

 

CadnaA Calculations 
Two sets of CadnaA calculations have been carried out. The first uses the three ground factors calculated 

as described above: 

 

GS = 0.1 

GM = 0.99 

GR = 0.51 

 

The second CadnaA calculation uses a global ground factor of 0.7 for all three regions.  

 

When using the three ground factors, the estimated sound pressure level at PoR1 is below the 40 dBA 

limit, but higher when compared to using a global factor of 0.7. 

 

Given this result, for this specific project, a different a more detailed approach for considering 

ground factor is thus implemented and explained below. 
 

4.1.1 Site-specific ground factor approach  

Geospatial imagery was used to produce a detailed shape file identifying hard ground. The shape file 

covers an area of at least 1.5 km around the substations transformers. All areas identified as having hard 

ground have been assigned a ground absorption of 0. All other areas, which are covered by farming area, 

brush, grass, etc. have been considered as porous ground and assigned a ground absorption value of 1.0, as 

detailed in ISO 9613-2. 

 

Figure 4-2 below shows the regions and ground cover.  
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Figure 4-2 : Ground factor coverage for the entire Parkhill substation area 
 

The worst case result at the most impacted receptor, PoR 1, is 38.8 dBA. This level is higher than results 

utilizing a global ground factor of 0.7, or three regional ground factors. The detailed site-specific 

methodology is therefore the most conservative of the three approaches for the most impacted receptor, 

and has been utilized in this assessment. The results are shown in Table 4-1 below. 

 

Table 4-1: Comparison of three ground factor cases 
 

Case 
Case 1, 

Global G = 0.7 

Case 2, 

Three G values 

Case 3 

Detailed map of hard ground 

and porous ground for entire 

project 

Sound Pressure Level 

at PoR1 [dBA] 
37.5 38.4 38.8 
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4.2 Results 

Table 4-2 presents the sound pressure level at each point of reception within 1,500 m of the Main Power 

Transformers, and all are found to be compliant with daytime and night-time permissible sound levels per 

the MOE guidelines. The simulated noise iso-contour map is presented in Appendix D. 

 

The shortest distance between a Main Power Transformers and a house is approximately 610 m (PoR 1 

and T1). This distance was calculated starting from the center of a transformer. The shortest distance 

between a noise source at the Project and a vacant lot receptor is approximately 760 m (PoR 23 and T2).  

 

Table 4-2: Acoustic assessment summary 

Point of 

Reception ID 
Description 

Sound Level at 

PoR Level Lr 

[dBA] 

Verified by 

Acoustic Audit 

Performance 

Limit, 

Night/Day 

[dBA] 

Compliance with 

Performance Limit 

1 House 38.8 NO 40/45 YES 

2 House 34.1 NO 40/45 YES 

3 House 32.4 NO 40/45 YES 

8 House 31.9 NO 40/45 YES 

9 House 34.6 NO 40/45 YES 

10 House 32.5 NO 40/45 YES 

12 House 32.3 NO 40/45 YES 

17 House 31.5 NO 40/45 YES 

19 House 26.4 NO 40/45 YES 

22 VLR 33.6 NO 40/45 YES 

23 VLR 33.7 NO 40/45 YES 

24 VLR 35.4 NO 40/45 YES 

25 VLR 32.4 NO 40/45 YES 

26 VLR 34.0 NO 40/45 YES 

29 VLR 32.4 NO 40/45 YES 

30 VLR 32.0 NO 40/45 YES 

31 VLR 31.5 NO 40/45 YES 

33 VLR 33.1 NO 40/45 YES 

34 VLR 32.7 NO 40/45 YES 

40 VLR 29.1 NO 40/45 YES 

41 VLR 34.9 NO 40/45 YES 

42 VLR 29.3 NO 40/45 YES 

 
As discussed in section 3.3.3, GL GH has modeled the transformers as area sources. For comparison, if 

the transformers are modeled as point sources, at a conservative height of 4.75 m, with all other 

parameters kept constant, PoR 1 yields a sound pressure level of 37.6 dBA, whereas the area source 

approach yields a sound pressure level of 38.8 dBA, as illustrated in Table 4-2. 
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4.3 Mitigation Measures 

The overall predicted noise levels for all identified Points of Reception, based on site operations, comply 

with performance limits for daytime and night-time operations. As a result, no mitigation is deemed 

required to ensure compliance with MOE guidelines. 



Document No.: 800253-CAMO-R-02 Parkhill Interconnect - Noise Impact Assessment Issue: D  Final 

 

 

GL Garrad Hassan Canada, Inc. 15 

 
 

5 CONCLUSION 

GL GH calculated the predicted noise levels generated by the Parkhill Interconnect Project based on the 

ISO 9613-2 model using CadnaA software. Based on the approach presented in this study and a set of 

assumptions related to noise sources of the Project and noise receptors, the Project is considered to be 

compliant with the daytime and night-time MOE permissible sound limits for Class 3 areas.  
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APPENDIX A MUNICIPALITY OF NORTH MIDDLESEX LAND USE MAP
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The image part with relationship ID rId23 was not found in the file.
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APPENDIX B PROPOSED LOCATION AND TOPOGRAPHIC MAP 



 

 

The image part with relationship ID rId23 was not found in the file.
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APPENDIX C NOISE SOURCES 

Noise Sources  

Source ID Description 
Sound Power 

Level1 [dBA] 

Coordinates (NAD83-UTM17) 

X Y 

T1 Main Transformer 105.8 452735 4774658 

T2 Main Transformer 105.8 452777 4774648 

Includes 5dBA Tonal Penalty 

 

Specifications of Noise Sources 
 

225 MVA Main Power Transformer 

 

Maximum Audible Sound Level: 75 dBA,  

as per manufacturer documentation  

 Total Perimeter: 49.1 m  

(12.3 m wide by 5.95 m deep, including 2 m offset from three fan-cooled surfaces) 

 Effective Height: 4.75 m without cooling tank 

 Top Area: 145.3 m
2
 

Estimated Total Surface Area (S): 378.5 m
2
 

 Estimated Sound Power Level (without penalty): 100.8 dBA as per [7] 

 

225 MVA substation main transformer octave band spectrum (including 5 dB penalty) 1 

31.5 63 125 250 500 1000 2000 4000 8000 Overall Sound Power Level [dBA] 

63.0 82.2 94.3 96.8 102.2 99.4 95.6 90.4 81.3 105.8 

1. Generic octave band for similar size transformer. Scaled to 105.8 dBA 

 

Transformer Octave Band Calculation Details 

31.5 63 125 250 500 1000 2000 4000 8000  

-1 5 7 2 2 -4 -9 -14 -21 
Typical Outdoor Transformer 

Octave band relative distribution [8] 

[dB Lin] 

-39.4 -26.2 -16.1 -8.6 -3.2 0 1.2 1 -1.1 dB Lin to dBA Conversion Scale 

-40.4 -21.2 -9.1 -6.6 -1.2 -4 -7.8 -13 -22.1 
Typical Outdoor Transformer  

Octave band relative distribution  

[dBA] 

63.0 82.2 94.3 96.8 102.2 99.4 95.6 90.4 81.3 
Scaled to 105.8 dBA  

for 225 MVA Transformer 
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H0

X3X2X1

H1 H2 H3

 1.- H. V. BUSHINGS "H"
 2.- L. V. BUSHINGS "X"
 3.- NEUTRAL BUSHING
 4.- CONTROL CABINET
 5.- INSTRUMENTS
 6.- RADIATORS
 7.- MECHANICAL PRESSURE DEVICE
 8.- MANHOLE
 9.- NO LOAD TAP CHANGER
10.- CONSERVATOR TANK
11.- BASE
12.- FANS (IF SUPPLIED)
13.- H.V. SURGE ARRESTERS (IF SUPPLIED)

Drawing:

No. BB15

NOTE: THIS DRAWING IS A PRELIMINARY PROPOSAL AND DOES NOT
INDICATE THE EXACT DETAILS OF CONSTRUCTION, ARRANGEMENT
OF ACCESSORIES OR THE FINAL DIMENSIONS OF THE 
TRANSFORMER. THIS INFORMATION SHOULD NOT BE USED FOR
FINAL CONSTRUCTION ARRANGEMENTS OR FOR THE 
FOUNDATION UNLESS SPECIFICALLY APPROVED BY THE
FACTORY. ALL DIMENSIONS AND WEIGHTS ARE APPROXIMATE
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APPENDIX D SIMULATED NOISE ISO-CONTOURS 
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APPENDIX E  POINT OF RECEPTION NOISE IMPACT TABLE 

The following table represents the contribution of every noise source on the most-impacted PoR and VLR 

as per [2]. 

 

Source ID 

Point of Reception 1 Point of Reception 24 

Distance to 

PoR 1 [m] 

 

Sound Level at 

PoR 1 [dBA] 
1
 

Distance to 

PoR 24 [m] 

Sound Level at 

PoR 24 [dBA] 

Day
1
 

T1 610 36.7 800 31.4 

T2 635 34.7 775 33.2 

TOTAL  38.8  35.4 

1- 5 dBA tonal penalty included.  

2- Effect of Sound Barrier included 

 




