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1 INTRODUCTION 
 

Aiolos Engineering Corp. was retained by Invenergy Solar Canada ULC to conduct the noise 

audit for the Sandringham Solar Farm as part of the requirements from the Renewable Energy 

Approval from the Ministry of Environment. 

 

The noise impact of the Sandringham Solar Farm was estimated and presented in a report, 

prepared by Dillon Consulting Limited, dated October 2012.  Aiolos Engineering was retained 

to provide an independent audit assessment of the noise impact of the Sandringham Solar Farm 

after its commissioning.  Information from Dillon Consulting Limited’s report has been 

extensively used in this report.  The Ministry of the Environment’s approval letter is enclosed in 

Appendix A. 

 

The noise audit consisted of: a) conducting spot measurements of solar farm levels at a number 

of locations within the plant as well as along the property boundary; and b) by monitoring at a 

residential receptor with long-term integrating sound level meter. 

 

The noise audit showed that the Sandringham Solar Farm satisfies the noise limits as specified 

in the guidelines of the Provincial Ministry of the Environment. 

 

The terms of reference for the above assessment followed the Ministry of the Environment 

(MOE) procedures.  The Ministry publication NPC-232 was used to prepare the noise 

assessment report.  A copy of NPC-232 is enclosed in Appendix B.  The results of the acoustic 

audit assessment are presented in this report. 
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2 SITE DESCRIPTION AND NOISE SOURCE IDENTIFICATION 
 

Invenergy Canada has developed and implemented a solar farm with a maximum name plate 

capacity of 10 MW, located near Woodville in the City of Kawartha Lakes. The location of the 

proposed site is shown in Figure 1. The renewable energy facility will be rated as a ‘Class 3 

Solar Facility’.  The solar farm will consist of crystalline solar modules. 44,550 modules were 

employed, for a total capacity of approximately 10 MW (AC).  In addition to the modules, 

which were mounted on fixed tilt racks, inverters, transformers and underground cabling were 

installed to convert DC to AC current for connection with the grid. 

 
A simple layout of the solar farm is shown in Figure 2.  The Solar Farm, shown in Figures 1 and 

2, is located just along Sandringham Road in the City of Kawartha Lakes, Ontario.  The plant is 

bounded by Sandringham Road to the west, and farm lands to its east, north and south. 

 

2.1 Solar Farm Noise Sources 
 
 
The Sandringham Solar Farm consists of 44,550 solar photovoltaic modules contained in a series 

of arrays.  The modules were mounted on fixed racks that are placed on driven steel piles. Once, 

constructed the solar farm will have no moving parts. Inverters and transformers were installed 

to convert DC to AC current and boost the voltage for connection to the grid. In addition to the 

solar modules the following equipment was part of the operation of the solar farm: 

 

Substation 

One (1) 44 kV, 12 MVA substation transformer was installed to step up the current for 

connection with the grid.  
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Inverters 

A total of fifteen (15) inverters were installed at the project location. Inverters are used to 

convert electricity from direct current (DC) to alternating current (AC). The inverters were GE 

Brilliance (707 kVA) Solar Inverter, rated for up to a maximum of 707 kVA of continuous 

power output. The output voltage of an Inverter is 480 Volt AC, three‐phase. 

Transformers 

A total of fifteen (15) inverter transformers were installed beside the inverters to boost the AC 

voltage for connection to the substation transformer. The inverter transformer were used to ramp 

up the voltage from 480 Volts to 27.6 kV with a power rating of up to 707 kVA for each inverter 

station. At each inverter station, one (1) GE Brilliance (maximum rating of 707 kVA) inverter 

was connected to one (1) transformer. The transformers are small pad mount transformers 

consisting of low and high voltage windings. Through the power of magnetics, the input voltage 

is ramped up in proportion to the ratio number of coils on low voltage side and the number of 

coils on the high voltage side. The transformer were installed on a pre‐manufactured concrete 

skid with the inverters. 

2.2 Operating Hours of the Facility 

The solar farm is designed to operate 365 days per year. The solar panels are only able to 

generate electricity when the sun is shining. Similarly, the inverters only operate when the solar 

panels are generating electricity. Furthermore, the inverters operate infrequently at full power as 

full power output requires a clear sky when the sun is at peak intensity. 

2.3 Points of Receptions 

The surrounding land use is dominated by agriculture activiti e s .  S c a t t e r e d  r e s i d e n c e s  

a r e  n earby.  The subject property is zoned Agricultural A1 in the Township of Mariposa 

Comprehensive Zoning Bylaw 94‐07 and designated Agricultural in the Victoria County Official 

Plan, which both allow farming related uses on the property.
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The site and surrounding land use zoning information is found in the Construction Plan 

Report as part of the REA submission. 

Figure 3 is an aerial photo showing the location of the Sandringham site as well as the 

surrounding area and nearby receptors.  The current audit assessment includes Receptor location 

R4 to evaluate the compliance of the Sandringham Solar Farm.  The other receptors are further 

away and the solar farm was completely inaudible at these locations.   
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3 ACOUSTIC DESCRIPTORS 

In order to fully understand the analysis and recommendations made in this report, a brief 

discussion of technical terms used has been included. 

Sound pressure levels are measured in decibels (dB).  It is common practice to sum sound levels 

over the entire audible spectrum to give an overall sound level.  This sound level is weighted to 

correspond approximately to the hearing response of humans. The resulting "A-weighted" sound 

level (dBA) is often used as a criterion to indicate a maximum allowable sound level. 

The noise data in this report has been given in terms of frequency distribution.  The frequency is 

the number of times in one second that a sound wave oscillates. The levels are grouped into 1/3-

octave bands of frequency, typically with centre frequencies at 63, 125, 250, 500, 1000, 2000, 

4000 & 8000 Hertz (Hz.). 

An additional descriptor used to indicate overall sound levels is the LEQ, or the time average (or 

integrated) sound level. The LEQ is the constant sound level, which, over a given time period, 

has the same energy as the actual time varying signal over the same time period.  L90 is defined 

as the sound level exceeded for 90% of the time and is used as an indicator of the "ambient" 

noise level.  

The term "noise intrusion" indicates that a noise event is causing the noise level in a space to 

increase over the existing steady background level. In this report the noise intrusions are defined 

in terms of overall one hour LEQ in dBA. 

Impulse sounds from operations like punch presses and stamping machines are determined by 

measuring the sound levels in terms of dBAI. (A-weighting and impulse time constant).  The 
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dBAI level is measured for each individual impulse and the levels are averaged for at least 20 

impulses in 20 minutes.  The averaged impulse level is termed LLM (Logarithmic mean Impulse 

Level) in dBAI. 
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4 INSTRUMENTATION 

The spot sound pressure levels were measured by a precision sound level meter (Larson-Davis 

831) fitted with a Type 1 microphone.  The measurements are reported as one-third-octave band 

sound pressure levels in dB referenced to 20 Pa.  The overall sound pressure levels in dB and 

A-Weighted dBA are also reported.  The instrument’s serial number is 1015. 

Long-term monitoring was conducted by a precision integrating sound level meter (Larson-

Davis 831) fitted with a Type 1 microphone.  The energy averaged integrated sound levels, LEQ 

in dBA are reported in one-minute intervals. In addition, percentile levels such as L90, L95, and 

L99 are also reported in dBA over measurement period.  The instrument’s serial number is 1783. 

The instruments were calibrated with Larson-Davis calibrator models CA200 (S/N 1783 and  

S/N 4860) before and after measurements. 

The two sound level meters were mounted on a tripod and were set at the receptor and source locations at 
a height of 1.5 m above ground.  The receptor location was chosen so that it had a direct line of sight to 
the solar farm.  The most recent calibration certificates are enclosed in Appendix C. 
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5 CRITERIA FOR ACCEPTABLE NOISE LEVELS 
 
The solar farm must comply with the noise guidelines stipulated in the Ministry of the 

Environment (MOE) Model Municipal Noise Control By-law.  The Sandringham Solar Farm is 

a stationary noise source as defined in the By-law.  In keeping with the requirements of the By-

law, the plant must comply with the limits set in publication Noise Pollution Control (NPC) 

document 232 (NPC-232) and the measurement procedures outlined in Publication NPC-103.   

 

5.1 Definitions 
 
Publication NPC-232 of the Model By-Law sets Sound Level Limits for Stationary Sources in 

Class 3 (Rural).  NPC 232 defines a "Class 3 Area" as: 

 
A “Class 3Area” is defined as: 
 

 a rural area with an acoustical environment that is dominated by natural sounds 
having little or no road traffic, such as the following: 
- a small community with less than 1000 population; 
- agricultural area; 
- a rural recreational area such as a cottage or a resort area; or 
- a wilderness area. 

 
Based on the existing sound environment at the receptors and at the solar farm, this area is best 

defined as a “Class 3 Area”. 

 

5.2 Sound Level Limits 
 
NPC-232 states that the sound level limit must be established based on the principle of 

"predictable worst case" noise impact.  Generally, the limit is based on the background sound 

level at the receptors and must represent the minimum background sound level that occurs or is 

likely to occur during the operation of the stationary source under assessment. 
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Sound levels from steady stationary noise sources (such as the solar farm) are quantified using 

the energy equivalent sound level, Leq, in dBA.  During daytime hours, the limit at a critical 

receptor for steady noise from a stationary source is 45 dBA.  During night-time hours, the limit 

is 40 dBA.  If the stationary source contains any noticeable features such as tonal components or 

buzzing a 5 dB tonal penalty must be added to the noise level of the source.  The penalties for 

source character are described in MOE publication NPC-104. 

 

The above results are also listed in Table 5.1 below. 

 
TABLE 5.1 

MINIMUM VALUES OF ONE HOUR Leq OR LLM BY TIME OF DAY 
 

Time of Day 

One Hour Leq (dBA) or 
LLM (dBAI) 

Class 3 Area 

08:00 - 19:00 45 

19:00 - 23:00 40 

23:00 - 07:00 40 

 

A copy of NPC-232 is enclosed in Appendix A.  

The noise limit is identified in Section C.1.a of the REA Certificate and is listed below. 

1. The Company shall ensure that: 

 
(a) the Sound Levels from the Equipment, at the Points of Reception identified in the Acoustic 
Assessment Report, comply with the Sound Level Limit of 40 dBA as described in Publication 
NPC-232, subject to adjustment for tonality as described in Publication NPC-104; 
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6 NOISE ASSESSMENT OF THE SOLAR FARM 
 
 
The noise sources associated with the Sandringham Farm are the main focus of the current audit 

assessment.  Long-term measurements were conducted at Receptor 4 (R4), the closest point to 

the solar farm.   

 

The noise impact is evaluated through measurements.  Both spot measurements and long-term 

measurements were undertaken.  The measurements were conducted on 15 October 2013 

between 11 am and 12.15 pm.  The results are presented below. 

 

6.1 Power Output Results 
 

The solar farm is slated to produce a maximum power of 10 mW.  The power output of the solar 

farm is shown in Table 6.1.1 below. 

TABLE 6.1.1.  SOLAR FARM POWER OUTPUT – 9 OCTOBER 2013 

a) General Data 

Site: Sandringham 

Inverter: 01 

Start Time: 
15-Oct-13 
07:30:00  

Time Interval: 10 minutes 

 
b) Power Output Data* 

TIME 

Plane of 
Array 

Irradiance 
(W/m^2) 

Wind 
Speed 

Wind 
Direction 

Ambient 
Temperature

Relative 
Humidity 

Plant 
Output 
(kW) 

15‐Oct‐13 09:40:00  594  2.10  106  12  80  6,858 

15‐Oct‐13 09:50:00  605  3.44  108  12  79  6,790 

15‐Oct‐13 10:00:00  706  2.35  107  13  77  7,850 



Report Number 4071/2268/AR/191Rev2 
December 2014 

Page 11 

 

Invenergy Solar Canada ULC Aiolos Engineering Corporation
 

TIME 

Plane of 
Array 

Irradiance 
(W/m^2) 

Wind 
Speed 

Wind 
Direction 

Ambient 
Temperature

Relative 
Humidity 

Plant 
Output 
(kW) 

15‐Oct‐13 10:10:00  693  1.70  120  14  75  7,660 

15‐Oct‐13 10:20:00  667  1.09  107  14  74  7,420 

15‐Oct‐13 10:30:00  814  1.76  121  15  71  8,780 

15‐Oct‐13 10:40:00  870  1.65  134  15  72  9,130 

15‐Oct‐13 10:50:00  920  1.63  110  15  74  9,150 

15‐Oct‐13 11:00:00  901  2.54  104  15  69  9,160 

15‐Oct‐13 11:10:00  906  1.75  141  15  72  9,136 

15‐Oct‐13 11:20:00  734  3.47  125  16  68  7,742 

15‐Oct‐13 11:30:00  790  2.75  87  16  67  8,428 

15‐Oct‐13 11:40:00  707  3.18  91  16  66  7,602 

15‐Oct‐13 11:50:00  823  1.95  90  16  65  8,588 

15‐Oct‐13 12:00:00  827  1.50  162  16  68  8,886 

15‐Oct‐13 12:10:00  957  3.12  164  16  64  9,014 

Note: The time reported in the above table is the Central time and hence the above results are 

from 10.40 am till 1.10 pm.  It is seen therefore that the solar farm’s output is near its maximum 

during the audit measurements and hence the inverters and transformers were generating the 

maximum noise levels.  The weather conditions were perfect with occasional gusts of wind.  

The maximum wind speed was 13 kph. 

 

6.2 Measurement Results 
 

The measurement locations for spot data collection are: a) Long term monitoring at R4 on 15 

October 2013 from 11.14 am till 12.13 pm; b) Spot measurements at locations R4, and near the 

front entrance gate of the solar farm.   The impact of solar farm can be evaluated only from 

measuring the noise levels when there is a lull in traffic as seen in the results presented below. 

 
The noise levels consisted of the steady sound levels from the solar farm and distant traffic.  The 

long-term monitor measured the traffic noise along Sandringham Road over the entire 60 minute 

period.  In addition, the local utilities’ cherry picker was operating on Sandringham Road, north 
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of the receptor R4.  The influence of the cherry picker and traffic along Sandringham Road will 

be reflected in the collected data. 

6.2.1 Long-Term Measurement Results 

 
Extended time period measurements were conducted at receptor location, R4, from 11.14 am till 

12.13 pm.  The results are shown in Figure 4.  The full results are presented in Table C1 in 

Appendix D.  Both one-minute LEQ and one-minute L90 in dBA are shown in Figure 4.  L90 

represents the steady background sound levels and in this instance will represent the steady 

sound levels from the solar farm.  The results clearly show the influence of local traffic and the 

cherry picker operating along Sandringham Road.  The average noise levels are seen to be well 

below 40 dBA.  The full 60 minutes was used to establish the one-hour sound level from the 

solar farm.  The 60 minute L90 was evaluated by using the conventional definition given below. 

  

The solar farm noise level over the one-hour period is calculated, from the long-term monitoring 

results, as 35  dBA. 

6.2.2 Spot Measurement Results 

 
Spot measurements of noise were conducted at three receptor locations, R4, and near the front 

entrance gate of the solar farm.  The results are shown in Figure 5.  The overall noise levels at 

these two locations are 35.8 dBA (Location R4), 43.9 dBA (Front Gate).  The spectra are mostly 

from distant traffic and some local activities.  The inverter noise level at 2000 Hz band can be 

seen clearly at the gate and it only mildly at location R4, which has influence from two of the 

inverters, near the west end of the farm.  Photos of the main transformer and inverter-

subtransformer are shown in Figures 6 and 7.   
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6.2.3   Equipment Measurement Results 

 
The audit assessment has also evaluated the sound emission of the three noise sources of the 

Sandringham Solar Farm.  The results are described below. 

 

The AAR, prepared by Dillon Consulting Ltd. assumed the sound power levels of the three 

sources as given in Table 6.2.3.1 below. 

 

TABLE 6.2.3.1.  SOUND POWER LEVEL OF NOISE SOURCES  

(FROM DILLON’S AAR) 

 

The above levels were used for the prediction of the receptor sound levels.  The solar farm is 

under full operation now.  The sound pressure output of a sample of inverters and the main 

transformer were measured around each unit at a number of locations.  It must be noted that the 

inverter and its unit are an integral unit and the individual sound pressure levels could not be 

determined during the audit measurement program.  The sound pressure levels data for each 

source was used to calculate the sound power levels of the sources assuming hemi-spherical 

radiation over a hard surface.  The details of the measured levels and the calculation of the 

sound power levels (PWLs) are shown in Appendix E.  The results are summarized in Table 

6.2.3.2 below. 
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TABLE 6.2.3.2.  SOUND POWER LEVEL OF NOISE SOURCES  

(from audit measurements) 

Frequency 
12 MVA 

Transformer 
#15 Inverter + 
Transformer 

#2 Inverter 
+ 

Transformer 

31.5  71.2  72.0  70.1 

63.0  67.7  70.7  73.3 

125  72.5  66.7  69.1 

250  61.2  69.4  71.1 

500  63.6  66.9  67.6 

1000  64.7  63.6  64.8 

2000  56.9  77.0  76.8 

4000  58.4  70.0  69.5 

8000  61.7  63.7  63.8 

dBA  68.7  79.2  79.1 

dB  76.6  80.4  80.8 

 

The results of Table 6.2.3.1 clearly show that the noise sources of the Sandringham Solar Farm 

are actually emitting less noise levels than that used in Dillon’s AAR. 

 

All of the inverters and sub-transformers were operating with similar output as the ones reported 

above as shown by the electric power output during the measurement period.  And hence, it can 

be confirmed that the PWLs (Sound Power Levels) of all the noise sources are less than the 

PWLS used in Dillon’s AAR. 

 

6.3 Acoustic Assessment Summary 
 
The noise impact of the solar farm has been established using the results presented in Section 

6.1 and 6.2.   The results presented in Table 61.1.1 showed that the solar farm was generating its 

maximum power potential during the measurement period.  And hence, the results presented in 

this report represent the worst-case noise scenario.  The results of Figure 5 showed that the 

inverted noise, just audible at location R5, has a tonal component.  At the other receptor 
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locations, the solar farm noise is not audible at all.  The above results are summarized in Table 

6.3.1 below. 

 

Table 6.3.1 ACOUSTIC ASSESSMENT SUMMARY TABLE 

Point of 
Reception 

ID 

Point of 
Reception 

Description 

Sound 
Level 

at POR 
1 

(Leq) 

Verified 
by 

Acoustic 
Audit 

(Yes/No) 

Performance Limit 3 

(Leq) 
Compliance 

with 
Performance 

Limit  
(Yes/No) 

Day Night 

1 R4 40 Yes 40 40 Yes 

Notes:   
 1 Includes a tonal penalty of 5 dB. 
 
  Leq = one hour equivalent sound level;  dBA = A weighted decibels 
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7 CONCLUSIONS  

 

The noise impact of the Sandringham Solar Farm Facility was assessed through the acoustic 

audit.  The investigation showed that the general farm noise is barely audible, and the overall 

levels are within the acceptable limits.   
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Figure 1. Location of Sandringham Solar Farm (from Dillon’s AAR). 
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Figure 2. Site Plan of Sandringham Solar Farm (from Dillon’s AAR). 
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Figure 3. Aerial Photo of Sandringham Solar Farm with receptor locations 

 (from Dillon’s AAR). 
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Figure 4. One Minute Integrated Sound Levels at Receptor 4 (R4) 
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Figure 5. Spot Spectral Measurements at Receptors, R4, R6, and R11 
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Figure 6. Photo of the Main Transformer of Sandringham Solar Farm 
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Figure 7. Photos of the Sub-Transformer and Inverter of Sandringham Solar Farm 
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Page 1 - NUMBER 4222-8U6RL8

Ministry of the Environment
Ministère de l’Environnement

RENEWABLE ENERGY APPROVAL

NUMBER 4222-8U6RL8
Issue Date: July 13, 2012

Invenergy Canada Development (GP) Limited,

operating as Sandringham Solar Energy Partnership

120 Front St E, No. Suite 201

Toronto, Ontario

M5A 4L9

Project

Location:

Sandringham Solar Farm

764 Sandringham Rd 

Eldon Township, part of Lot 13, Concession 6

Kawartha Lakes City

You have applied in accordance with Section 47.4 of the Environmental Protection Act for approval to 

engage in a renewable energy project in respect of a Class 3 solar facility consisting of the following:

  The construction, installation, operation, use and retiring of a Class 3 solar facility with a total name plate 

capacity of up to approximately 10 megawatts (AC).

For the purpose of this renewable energy approval, the following definitions apply:

“Acoustic Assessment Report” means the report included in the Application and entitled "Invenergy, 1.

Acoustic Assessment Report,  Sandringham Solar Farm" dated November, 2011, prepared by Dillon 

Consulting and signed by David Cmar and Amir Iravani on November, 2011; 

"Acoustic Audit" means an investigative procedure consisting of measurements and/or acoustic 2.

modelling of all sources of noise emissions due to the operation of the Equipment, assessed to determine 

compliance with the Noise Performance Limits set out in this Approval;

"Acoustic Audit Report" means a report presenting the results of an Acoustic Audit;3.

"Acoustical Consultant" means a person currently active in the field of environmental acoustics and 4.

noise/vibration control, who is knowledgeable about Ministry noise guidelines and procedures and has a 

combination of formal university education, training and experience necessary to assess noise emissions 

from solar facilities; 
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"Act" means the Environmental Protection Act , R.S.O 1990, c.E.19, as amended;5.

"Adverse Effect" has the same meaning as in the Act;6.

"Application" means the application for a Renewable Energy Approval dated November 10, 2011, and 7.

signed by Enio Ricci, Vice President, Invenergy Solar Canada ULC and all supporting documentation 

submitted with the application, including amended documentation submitted up to the date this 

Approval is issued;

"Approval" means this Renewable Energy Approval issued in accordance with Section 47.4 of the Act, 8.

including any schedules to it;

"A-weighting" means the frequency weighting characteristic as specified in the International 9.

Electrotechnical Commission (IEC) Standard 61672, and intended to approximate the relative sensitivity 

of the normal human ear to different frequencies (pitches) of sound.  It is denoted as “A”;

"A-weighted Sound Pressure Level" means the Sound Pressure Level modified by application of an 10.

A-weighting network.  It is measured in decibels, A-weighted, and denoted “dBA”;

"Class 1 Area" means an area with an acoustical environment typical of a major population centre, where 11.

the background sound level is dominated by the activities of people, usually road traffic, often referred to 

as “urban hum”;

"Class 2 Area" means an area with an acoustical environment that has qualities representative of both 12.

Class 1 and Class 3 Areas:

(a) sound levels characteristic of Class 1 during daytime (07:00 to 19:00 or to 23:00 hours);

(b) low evening and night background sound level defined by natural environment and infrequent 

human activity starting as early as 19:00 hours (19:00 or 23:00 to 07:00 hours);

(c) no clearly audible sound from stationary sources other than from those under impact 

assessment.

"Class 3 Area" means a rural area with an acoustical environment that is dominated by natural sounds 13.

having little or no road traffic, such as the following:

(a) a small community with less than 1000 population;

(b) agricultural area;

(c) a rural recreational area such as a cottage or a resort area; or

(d) a wilderness area.
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"Company"  means Invenergy Canada Development (GP) Limited, as general partner for and on behalf 14.

of Sandringham Solar Energy Partnership, the partnership under the laws of Ontario, and includes its 

successors and assignees;

“Decibel" means a dimensionless measure of Sound Level or Sound Pressure Level, denoted as dB;15.

"Director" means a person appointed in writing by the Minister of the Environment pursuant to section 5 16.

of the Act as a Director for the purposes of section 47.5 of the Act; 

"District Manager" means the District Manager of the appropriate local district office of the Ministry 17.

where the Facility is geographically located;

"Equipment" means the twenty (20) inverters, ten (10) transformers, and one (1) transformer substation, 18.

and associated ancillary equipment identified in this Approval and as further described in the 

Application, to the extent approved by this Approval; 

"Equivalent Sound Level" is the value of the constant sound level which would result in exposure to the 19.

same total A-weighted energy as would the specified time-varying sound, if the constant sound level 

persisted over an equal time interval. It is denoted L
eq
 and is measured in dB A-weighting (dBA);

"Facility" means the renewable energy generation facility, including the Equipment, as described in this 20.

Approval and as further described in the Application, to the extent approved by this Approval;

"Independent Acoustical Consultant" means an Acoustical Consultant who is not representing the 21.

Company and was not involved in preparing the Acoustic Assessment Report.  The Independent 

Acoustical Consultant shall not be retained by the Acoustical Consultant involved in the noise impact 

assessment;

"Ministry" means the ministry of the government of Ontario responsible for the Act and includes all 22.

officials, employees or other persons acting on its behalf; 

"Noise Control Measures" means measures to reduce the noise emissions from the Facility and/or 23.

Equipment including, but not limited to, barriers, silencers, acoustical louvres, hoods and acoustical 

treatment, described in the Acoustic Assessment Report and Schedule C of this Approval; 

“O. Reg. 359/09” means Ontario Regulation 359/09 “Renewable Energy Approvals under Part V.0.1 of 24.

the Act” made under the Act;

"Point of Reception" has the same meaning as in Publication NPC-205 or Publication NPC-232, as 25.

applicable, and is subject to the same qualifications described in those documents;

“Publication NPC-103” means the Ministry Publication NPC-103, “Procedures”, August 1978;26.
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"Publication NPC-104" means the Ministry Publication NPC-104, "Sound Level Adjustments", August 27.

1978;

“Publication NPC-205” means the Ministry Publication NPC-205, "Sound Level Limits for Stationary 28.

Sources in Class 1 & 2 Areas (Urban)", October 1995;

"Publication NPC-232" means the Ministry Publication NPC-232, "Sound Level Limits for Stationary 29.

Sources in Class 3 Areas (Rural)", October 1995;

"Publication NPC-233” means the Ministry Publication NPC-233, “Information to be Submitted for 30.

Approval of Stationary Sources of Sound”, October 1995;

"Sound Level" means the A-weighted Sound Pressure Level;31.

"Sound Level Limit" is the limiting value described in terms of the one hour A-weighted Equivalent 32.

Sound Level L
eq
;

“Sound Power Level” is ten times the logarithm to the base of 10 of the ratio of the sound power (Watts) 33.

of a noise source to standard reference power of 10
-12

 Watts;

"Sound Pressure" means the instantaneous difference between the actual pressure and the average or 34.

barometric pressure at a given location. The unit of measurement is the micro pascal (µPa);

"Sound Pressure Level" means twenty times the logarithm to the base 10 of the ratio of the effective 35.

pressure (µPa) of a sound to the reference pressure of 20 µPa;

"UTM" means Universal Transverse Mercator coordinate system.36.

You are hereby notified that this approval is issued to you subject to the terms and conditions outlined below:

TERMS AND CONDITIONS

A - GENERAL

1.  The Company shall construct, install, use, operate, maintain and retire the Facility in accordance with the 

terms and conditions of this Approval and the Application and in accordance with the following 

schedules attached hereto:

(a) Schedule A - Facility Description

(b) Schedule B - Coordinates of the Equipment and Noise Specifications

(c) Schedule C – Noise Control Measures 
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2.  Where there is a conflict between a provision of this Approval and any document submitted by the 

Company, the conditions in this Approval shall take precedence. Where there is a conflict between one 

or more of the documents submitted by the Company, the document bearing the most recent date shall 

take precedence.

3. The Company shall ensure a copy of this Approval is:

(a) accessible, at all times, by Company staff operating the Facility and;

(b) submitted to the clerk of each local municipality and upper-tier municipality in which the Facility 

is situated.

4. If the Company has a publicly accessible website, the Company shall ensure that the Approval and the 

Application are posted on the Company's publicly accessible website within five (5) business days of 

receiving this Approval.

5. The Company shall, at least six (6) months prior to the anticipated retirement date of the entire Facility, 

or part of the Facility, review its Decommissioning Plan Report to ensure that it is still accurate.  If the 

Company determines that the Facility cannot be decommissioned in accordance with the 

Decommissioning Plan Report, the Company shall provide the Director and District Manager a written 

description of plans for the decommissioning of the Facility.

6. The Facility shall be retired in accordance with the Decommissioning Plan Report and any directions 

provided by the Director or District Manager.

7. The Company shall provide the District Manager and the Director advanced written notice of the 

following:

(a) the commencement of any construction or installation activities at the project location; and

(b) the commencement of the operation of the Facility.

B - EXPIRY OF APPROVAL 

1. Construction and installation of the Facility must be completed within three (3) years of the later of:

(a) the date this Approval is issued; or

(b) if there is a hearing or other litigation in respect of the issuance of this Approval, the date that 

this hearing or litigation is disposed of, including all appeals.

2. This Approval ceases to apply in respect of any portion of the Facility not constructed or installed before 

the later of the dates identified in Condition B1. 
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C - NOISE PERFORMANCE LIMITS

1. The Company shall ensure that:

(a) the Sound Levels from the Equipment, at the Points of Reception identified in the Acoustic 

Assessment Report, comply with the Sound Level Limit of 40 dBA as described in Publication 

NPC-232, subject to adjustment for tonality as described in Publication NPC-104;

(b) the Equipment is constructed and installed at either of the following locations:

(i) at the locations identified in Schedule B of this Approval; or

(ii) at a location that does not vary by more than 10 metres from the locations identified in 

Schedule B of this Approval and provided that,

1) the Equipment will comply with Condition C1 (a), and

2) all setback prohibitions established under O. Reg. 359/09 are complied with.

(c) the Equipment complies with the noise specifications set out in Schedule B of this Approval; and

(d) all of the Noise Control Measures are fully implemented prior to the commencement of the 

operation of the Facility.

2. If the Company determines that some or all of the Equipment cannot be constructed in accordance with 

Condition C1 (b), prior to the construction and installation of the Equipment in question, the Company 

shall apply to the Director for an amendment to the terms and conditions of the Approval.

3. Within three (3) months of the completion of the construction of the Facility, the Company shall submit 

to the Director a written confirmation signed by an individual who has the authority to bind the 

Company that the UTM coordinates of the “as constructed” Equipment comply with the requirements of 

Condition C1 (b).

D - ACOUSTIC AUDIT

1. The Company shall carry out an Acoustic Audit in accordance with the procedures set out in Publication 

NPC-103, and shall submit to the District Manager and the Director an Acoustic Audit Report prepared 

by an Independent Acoustical Consultant in accordance with the requirements of Publication NPC-233, 

no later than six (6) months after the commencement of the operation of the Facility.
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E - STORMWATER MANAGEMENT

1. The Company shall employ best management practices for stormwater management and sediment and 

erosion control during construction, installation, use, operation, maintenance and retiring of the Facility, 

as described in the report included in the Application and entitled Construction Plan Report, dated 

November 2011 and prepared by Dillon Consulting Limited.

F - SEWAGE WORKS OF THE TRANSFORMER SUBSTATION SPILL CONTAINMENT FACILITY

1. The Company shall design and construct a transformer substation spill containment facility which meets 

the following requirements:

(a) the spill containment area serving the transformer substation shall have a minimum volume equal 

to the volume of transformer oil and lubricants plus the volume equivalent to providing a 

minimum 24-hour duration, 25-year return storm capacity for the stormwater drainage area 

around the transformer under normal operating conditions;

(b) the containment facility shall have an impervious concrete floor and walls sloped toward an 

outlet, maintaining a freeboard of 0.25 metres terminating approximately 0.3 metres above grade, 

with an impervious plastic liner or equivalent, and a 1 metre layer of crushed stone within;

(c) the containment pad shall drain to an oil control device, such as an oil/water separator, a 

pump-out sump, an oil absorbing material in a canister or a blind sump; and

(d) the oil control device shall be equipped with an oil detection system and appropriate sewage 

appurtenances as necessary (pumpout manhole, submersible pumps, level controllers, floating oil 

sensors, etc.) that allows for batch discharges or direct discharges and for proper implementation 

of the monitoring program described in Condition F4.

2. The Company shall:

(a) prior to the construction of the transformer substation spill containment facility, provide the 

District Manager and Director with a report and drawings issued for construction signed and 

stamped by an independent Professional Engineer licensed in Ontario and competent in electrical 

engineering;

(b) within six (6) months of the completion of the construction of the transformer substation spill 

containment facility, provide the District Manager and Director with a report and drawings issued 

for construction signed and stamped by an independent Professional Engineer licensed in Ontario 

which includes the following:

(i) as-built drawings of the sewage works;

(ii) confirmation that the transformer substation spill containment facility has been designed 

and installed according to appropriate specifications; and
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(iii) confirmation of the adequacy of the operating procedures and the emergency procedures 

manuals as it pertains to the installed sewage works.

(c) as a minimum, check the oil detection system on a monthly basis and create a written record of 

the inspections;

(d) ensure that the effluent is essentially free of floating and settleable solids and does not contain oil 

or any other substance in amounts sufficient to create a visible film, sheen or foam on the 

receiving waters;

(e) immediately identify and clean-up all losses of oil from the transformer;

(f) upon identification of oil in the effluent pumpout, take immediate action to prevent the further 

occurrence of such loss; and

(g) ensure that equipment and material for the containment, clean-up and disposal of oil and 

materials contaminated with oil are kept within easy access and in good repair for immediate use 

in the event of:

(i) loss of oil from the transformer,

(ii) a spill within the meaning of Part X of the Act, or

(iii) the identification of an abnormal amount of oil in the effluent.

3. The Company shall design, construct and operate the sewage works such that the concentration of the 

effluent parameter named in the table below does not exceed the maximum concentration objective 

shown for that parameter in the effluent, and shall comply with the following requirements:

Effluent Parameters
Maximum Concentration 

Objective

Oil and Grease 15 mg/L

(a) notify the District Manager as soon as reasonably possible of any exceedance of the 

maximum concentration objective set out in the table above;

(b) take immediate action to identify the cause of the exceedance; and

(c) take immediate action to prevent further exceedances.



Page 9 - NUMBER 4222-8U6RL8

4. Upon commencement of the operation of the Facility, the Company shall establish and carry out 

the following monitoring program for the sewage works:

(a) the Company shall collect and analyze the required set of samples at the sampling points 

listed in the table below in accordance with the measurement frequency and sample type 

specified for the effluent parameter, oil and grease, and create a written record of the 

monitoring:

Effluent Parameters Measurement Frequency and Sample Points Sample Type

Oil and Grease

B - Batch, i.e. for each discrete volume in the sump prior 

to pumpout; or

Q - Quarterly for direct effluent discharge, i.e., four times 

over a year, relatively evenly spaced.

Grab

(b) in the event of an exceedance of the maximum concentration objective set out in the 

table in Condition F3, the Company shall:

(i) increase the frequency of sampling to once per month, for each month that effluent 

discharges occurs, and

(ii) provide the District Manager, on a monthly basis, with copies of the written record 

created for the monitoring until the District Manager provides written direction 

that monthly sampling and reporting is no longer required; and

(c) if over a period of twenty-four (24) months of effluent monitoring under Condition F4 

(a), there are no exceedances of the maximum concentration set out in the table in 

Condition F3, the Company may reduce the measurement frequency of effluent 

monitoring to a frequency as the District Manager may specify in writing, provided 

that the new specified frequency is never less than annual.

5. The Company shall comply with the following methods and protocols for any sampling, 

analysis and recording undertaken in accordance with Condition No. F4:

(a) Ministry of the Environment publication "Protocol for the Sampling and Analysis of 

Industrial/ Municipal Wastewater", January 1999, as amended from time to time by 

more recently published editions, and

(b) the publication "Standard Methods for the Examination of Water and Wastewater", 

21st edition, 2005, as amended from time to time by more recently published editions.

G - WATER TAKING ACTIVITIES 

1. The Company shall not take more than 50,000 litres of water on any day by any means during the 

construction, installation, use, operation, maintenance and retiring of the Facility. 
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H - ARCHAEOLOGICAL RESOURCES

1. The Company shall implement all of the recommendations, if any, for further archaeological fieldwork 

and for the protection of archaeological sites found in the consultant archaeologist's report included in 

the Application, and which the Company submitted to the Ministry of Tourism, Culture and Sport in 

order to comply with clause 22 (2) (b) of O. Reg. 359/09.

2. Should any previously undocumented archaeological resources be discovered, the Company shall:

(a) cease all alteration of the area in which the resources were discovered immediately;

(b) engage a consultant archaeologist to carry out the archaeological fieldwork necessary to further 

assess the area and to either protect and avoid or excavate any sites in the area in accordance with 

the Ontario Heritage Act , the regulations under that act and the Ministry of Tourism, Culture and 

Sport's Standards and Guidelines for Consultant Archaeologists ; and

(c) notify the Director as soon as reasonably possible.

I - OPERATION AND MAINTENANCE

1. Prior to the commencement of the operation of the Facility, the Company shall prepare a written manual 

for use by Company staff outlining the operating procedures and a maintenance program for the 

Equipment that includes as a minimum the following:

(a) routine operating and maintenance procedures in accordance with good engineering practices and 

as recommended by the Equipment suppliers;

(b) emergency procedures;

(c) procedures for any record keeping activities relating to operation and maintenance of the 

Equipment; and

(d) all appropriate measures to minimize noise emissions from the Equipment. 

2. The Company shall; 

(a) update, as required, the manual described in Condition I1; and

(b) make the manual described in Condition I1 available for review by the Ministry upon request.

3. The Company shall ensure that the Facility is operated and maintained in accordance with the Approval 

and the manual described in Condition I1.
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J - RECORD CREATION AND RETENTION 

1. The Company shall create written records consisting of the following:

(a) an operations log summarizing the operation and maintenance activities of the Facility;

(b) within the operations log, a summary of routine and Ministry inspections of the Facility; and

(c) a record of any complaint alleging an Adverse Effect caused by the construction, installation, use, 

operation, maintenance or retirement of the Facility. 

2. A record described under Condition J1(c) shall include:

(a) a description of the complaint that includes as a minimum the following:

(i) the date and time the complaint was made;

(ii) the name, address and contact information of the person who submitted the complaint; 

(b) a description of each incident to which the complaint relates that includes as a minimum the 

following:

(i) the date and time of each incident;

(ii) the duration of each incident;

(iii) the wind speed and wind direction at the time of each incident;

(iv) the ID of the Equipment involved in each incident and its output at the time of each 

incident;

(v) the location of the person who submitted the complaint at the time of each incident;  and 

(c) a description of the measures taken to address the cause of each incident to which the complaint 

relates and to prevent a similar occurrence in the future.

3. The Company shall retain, for a minimum of five (5) years from the date of their creation, all records 

described in Condition J1, and make these records available for review by the Ministry upon request.

K - NOTIFICATION OF COMPLAINTS 

1. The Company shall notify the District Manager of each complaint within two (2) business days of the 

receipt of the complaint. 
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2. The Company shall provide the District Manager with the written records created under Condition J1 

within eight (8) business days of the receipt of the complaint.

3. If the Company receives a complaint related to groundwater, the Company shall contact the District 

Manager within one (1) business day of the receipt of the complaint to discuss appropriate measures to 

manage any potential groundwater issues.

L - CHANGE OF OWNERSHIP 

1. The Company shall notify the Director in writing, and forward a copy of the notification to the District 

Manager, within thirty (30) days of the occurrence of any of the following changes:

(a) the ownership of the Facility;

(b) the operator of the Facility;

(c) the address of the Company;

(d) the partners, where the Company is or at any time becomes a partnership and a copy of the most 

recent declaration filed under the Business Names Act , R.S.O. 1990, c.B.17, as amended, shall be 

included in the notification; and

(e) the name of the corporation where the Company is or at any time becomes a corporation, other 

than a municipal corporation, and a copy of the most current information filed under the 

Corporations Information Act , R.S.O. 1990, c. C.39, as amended, shall be included in the 

notification.
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SCHEDULE A

Facility Description

The Facility shall consist of the construction, installation, operation, use and retiring of the following:

(a) ten (10) arrays of photovoltaic (PV) modules or panels with a total name plate capacity of up to 

approximately ten (10) megawatts (AC), with each array containing one (1) cluster consisting of 

two (2) 500 kW inverters and one (1) 2 MVA transformer; 

(b) associated ancillary equipment, systems and technologies including one (1) transformer 

substation, on-site access roads, underground cabling and overhead distribution lines,

all in accordance with the Application.
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SCHEDULE B

Coordinates of the Equipment and Noise Specifications

Coordinates of the Equipment are listed below in UTM, Z17-NAD83 projection:

Source 

ID

Sound Power Level 

(dBA)

Easting (m) Northing (m) Source description

INV1 91.7 661780 4927079 2x0.5MW Inverter

INV2 91.7 661718 4926969 2x0.5MW Inverter

INV3 91.7 661705 4926858 2x0.5MW Inverter

INV4 91.7 661746 4926749 2x0.5MW Inverter

INV5 91.7 661783 4926639 2x0.5MW Inverter

INV6 91.7 662144 4927210 2x0.5MW Inverter

INV7 91.7 662182 4927100 2x0.5MW Inverter

INV8 91.7 662222 4926990 2x0.5MW Inverter

INV9 91.7 662261 4926880 2x0.5MW Inverter

INV10 91.7 662083 4926814  2x0.5MW Inverter

TR1 78.4 661777 4927079 480-V/27.6-KV/1.2-MVA transformer

TR2 78.4 661714 4926969 480-V/27.6-KV/1.2-MVA transformer

TR3 78.4 661702 4926859 480-V/27.6-KV/1.2-MVA transformer

TR4 78.4 661742 4926749 480-V/27.6-KV/1.2-MVA transformer

TR5 78.4 661780 4926639 480-V/27.6-KV/1.2-MVA transformer

TR6 78.4 662139 4927210 480-V/27.6-KV/1.2-MVA transformer

TR7 78.4 662179 4927100 480-V/27.6-KV/1.2-MVA transformer

TR8 78.4 662218 4926990 480-V/27.6-KV/1.2-MVA transformer

TR9 78.4 662257 4926880 480-V/27.6-KV/1.2-MVA transformer

TR10 78.4 662079 4926814 480-V/27.6-KV/1.2-MVA transformer

TRS 90.4 661621 4927087 27.6-KV/44-KV/12-MVA substation transformer

Note: The inverter and transformer Sound Power Level values in the above table correspond to the combined 

output of all the inverters in each cluster, and include the 5 Decibel (dB) adjustment for tonality as 

prescribed in Publication NPC-104.

SCHEDULE C

Noise Control Measures

The inverters shall be individually enclosed in a standard weather NEMA 3R rated steel enclosure.

The transformers are liquid-immersed units and will be contained in a NEMA rated metal enclosure.
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The reasons for the imposition of these terms and conditions are as follows:

Condition A1 and A2 are included to ensure that the Facility is constructed, installed, used, operated, 1.

maintained and retired in the manner in which it was described for review and upon which Approval was 

granted. These conditions are also included to emphasize the precedence of conditions in the Approval and the 

practice that the Approval is based on the most current document, if several conflicting documents are submitted 

for review.

Condition A3 and A4 are included to require the Company to provide information to the public and the local 2.

municipality. 

Condition A5 and A6 are included to ensure that final retirement of the Facility is completed in an aesthetically 3.

pleasing manner, in accordance with Ministry standards, and to ensure long-term protection of the health and 

safety of the public and the environment.

Condition A7 is included to require the Company to inform the Ministry of the commencement of activities 4.

related to the construction, installation and operation of the Facility.

Condition B is intended to limit the time period of the Approval. 5.

Condition C1 is included to provide the minimum performance requirement considered necessary to prevent an 6.

Adverse Effect resulting from the operation of the Equipment and to ensure that the noise emissions from the 

Equipment will be in compliance with applicable limits set in Publication NPC-232.

Conditions C2 and C3 are included to ensure that the Equipment is constructed, installed, used, operated, 7.

maintained and retired in a way that meets the regulatory setback prohibitions set out in O. Reg. 359/09.

Condition D is included to require the Company to gather accurate information so that the environmental noise 8.

impact and subsequent compliance with the Act, O. Reg. 359/09, Publication NPC-232 and this Approval can 

be verified.

Conditions E and G are included to ensure that the Facility is constructed, installed, used, operated, maintained 9.

and retired in a way that does not result in an Adverse Effect or hazard to the natural environment or any 

persons.

 

Condition F1 is included to ensure that the sewage works of the transformer substation spill containment facility 10.

are designed to have adequate capacity to provide spill control. This condition is also included to enable 

compliance with this Approval, such that the environment is protected and deterioration, loss, injury or damage 

to any person, property or the environment is minimized and/ or prevented.
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Condition F2 is included to ensure that the sewage works of the transformer substation spill containment facility 11.

will be designed, installed, operated and maintained in accordance with the information submitted by the 

Company, and to adequately manage and clean-up any oil spill from the transformer.

Condition F3 is included to establish non-enforceable effluent quality objectives which the Company is required 12.

to strive towards on an ongoing basis. These objectives are to be used as a mechanism to trigger corrective 

action proactively and voluntarily before environmental impairment occurs.

Conditions F4 and F5 are included to require the Company to demonstrate that the performance of the sewage 13.

works of the transformer substation spill containment facility is at a level consistent with the design and effluent 

objectives specified in the Approval and is not causing any impairment to the environment. 

Condition H is included to protect archaeological resources that may be found at the project location.14.

Condition I is included to emphasize that the Equipment must be maintained and operated according to a 15.

procedure that will result in compliance with the Act, O. Reg. 359/09 and this Approval.

Condition J is included to require the Company to keep records and provide information to the Ministry so that 16.

compliance with the Act, O. Reg. 359/09 and this Approval can be verified.

Condition K are included to ensure that any complaints regarding the construction, installation, use, operation, 17.

maintenance or retirement of the Facility are responded to in a timely and efficient manner.

Condition L is included to ensure that the Facility is operated under the corporate name which appears on the 18.

application form submitted for this Approval and to ensure that the Director is informed of any changes.

NOTICE REGARDING HEARINGS 

In accordance with Section 139 of the Environmental Protection Act, within 15 days after the service 

of this notice, you may by further written notice served upon the Director, the Environmental Review Tribunal 

and the Environmental Commissioner, require a hearing by the Tribunal. 

In accordance with Section 47 of the Environmental Bill of Rights, 1993, the Environmental 

Commissioner will place notice of your request for a hearing on the Environmental Registry. 

Section 142 of the Environmental Protection Act provides that the notice requiring the hearing shall 

state: 

1. The portions of the renewable energy approval or each term or condition in the renewable energy approval in respect of which 

the hearing is required, and; 

2. The grounds on which you intend to rely at the hearing in relation to each portion appealed. 
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The signed and dated notice requiring the hearing should also include: 

3. The name of the appellant; 

4. The address of the appellant; 

5. The renewable energy approval number; 

6. The date of the renewable energy approval; 

7. The name of the Director; 

8. The municipality or municipalities within which the project is to be engaged in; 

This notice must be served upon: 

The Secretary*

Environmental Review Tribunal

655 Bay Street, 15th Floor

Toronto, Ontario

M5G 1E5

AND

The Environmental Commissioner

1075 Bay Street, 6th Floor

Suite 605

Toronto, Ontario

M5S 2B1

AND 

The Director

Section 47.5, Environmental Protection Act

Ministry of the Environment

2 St. Clair Avenue West, Floor 12A

Toronto, Ontario

M4V 1L5

*  Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained 

directly from the Tribunal at:  Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

Under Section 142.1 of the Environmental Protection Act, residents of Ontario may require a hearing 

by the Environmental Review Tribunal within 15 days after the day on which notice of this decision is 

published in the Environmental Registry. By accessing the Environmental Registry at www.ebr.gov.on.ca, you 

can determine when this period ends. 

Approval for the above noted renewable energy project is issued to you under Section 47.5 of the 

Environmental Protection Act subject to the terms and conditions outlined above. 

 

DATED AT TORONTO this 13th day of July, 2012

 

Vic Schroter, P.Eng.

Director

Section 47.5, Environmental Protection Act

SE/

c: District Manager, MOE  Peterborough

Don Mckinnon, Dillon Consulting Limited
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Sound Level  Limi ts for  Stati onar y Sour ces i n Class 3 Ar eas (Rur al) 
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This Publication establishes sound level limits for stationary sources such as industrial and commercial establishments 
or ancillary transportation facilities, affecting points of reception in Class 3 Areas (Rural).  It replaces Publication NPC-132 
"Guidelines for Noise Control in Rural Areas" of the "Model Municipal Noise Control By-Law, Final Report, August 1978". 

TABLE OF CONTENTS 

1. SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 1  

2. REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2  

3. DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2  

4. ESTABLISHMENT OF LIMITS - OBJECTIVE . . . . . . . . . . . . . . . . . . . . . . .  - 3  

5. BACKGROUND SOUND LEVELS OF THE NATURAL ENVIRONMENT . . - 3 

6.	 SOUND LEVELS DUE TO STATIONARY SOURCES . . . . . . . . . . . . . . . .  - 3  
(1) Complaint  Investigation  of  Stationary  Sources . . . . . . . . . . . . . . . .  - 3  
(2) Approval  of  Stationary  Sources . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 4  

7. PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 4  

8. SOUND LEVEL LIMITS - GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 4  

9. SOUND LEVEL LIMITS - SPECIFIC IMPULSIVE SOUNDS . . . . . . . . . . . .  - 4  

10. SOUND LEVEL LIMITS - PEST CONTROL DEVICES . . . . . . . . . . . . . . . .  - 5  

11. PROHIBITION - PEST CONTROL DEVICES . . . . . . . . . . . . . . . . . . . . . . .  - 5  

12. PRE-EMPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 5  

13. EXCLUSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 5  -

A.1. GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A  1  -

A.2. APPLICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A  1  -

A.3. STATIONARY SOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A  2  
(1) Included Sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A  2  
(2) Excluded Sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A  2  -

A.4. PREDICTABLE WORST CASE IMPACT . . . . . . . . . . . . . . . . . . . . . . . .  - A  3  -

A.5. DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A  3  

1. SCOPE 

This Publication establishes sound level limits for stationary sources of sound such as industrial and commercial 
establishments or ancillary transportation facilities, affecting points of reception in Class 3 Areas (Rural).  The 
limits apply to noise complaint investigations carried out in order to determine potential violation of Section 14 
of the Environmental Protection Act.  The limits also apply to the assessment of planned stationary sources of 
sound in compliance with Section 9 of the Environmental Protection Act, and under the provisions of the 
Aggregate Resources Act and the Environmental Assessment Act. 
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This Publication does not address sound and vibration produced by blasting; blasting in quarries and surface 
mines is considered in Reference [7]. 

The Publication includes an Annex, which provides additional details, definitions and rationale for the sound level 
limits. 

2.	 REFERENCES 

Reference is made to the following publications: 

[ ] NPC-101 - Technical Definitions 

[ ] NPC-102 - Instrumentation 

[ ] NPC-103 - Procedures 

[ ] NPC-104 - Sound Level Adjustments 

[ ] NPC-205 - Sound Level Limits for Stationary Sources in Class 1 & 2 Areas (Urban) 

[ ] NPC-206 - Sound Levels due to Road Traffic 

[ ] NPC-119 - Blasting 

[ ] NPC-216 - Residential Air Conditioning Devices 

[10] NPC-233 - Information to be Submitted for Approval of Stationary Sources of Sound 

[12] ORNAMENT, Ontario Road Noise Analysis Method for Environment and Transportation, Technical 
Document, Ontario Ministry of the Environment, ISBN 0-7729-6376, 1989 

References [1] to [4] and [7] can be found in the 
Model Municipal Noise Control By-Law, Ontario Ministry of the Environment, Final Report, August 1978. 

2. DEFINITIONS 

"Ambient sound level" 
means Background sound level. 

"Background sound level" 
is the sound level that is present in the environment, produced by noise sources other than the source 
under impact assessment.  Highly intrusive short duration noise caused by a source such as an aircraft 
fly-over or a train pass-by is excluded from the determination of the background sound level. 

"Class 1 Area" 
means an area with an acoustical environment typical of a major population centre, where the 
background noise is dominated by the urban hum. 
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"Class 2 Area" 
means an area with an acoustical environment that has qualities representative of both Class 1 and 
Class 3 Areas, and in which a low ambient sound level, normally occurring only between 23:00 and 07:00 
hours in Class 1 Areas, will typically be realized as early as 19:00 hours. 

Other characteristics which may indicate the presence of a Class 2 Area include: 

• absence of urban hum between 19:00 and 23:00 hours; 
•	 evening background sound level defined by natural environment and infrequent human activity; 

and 
•	 no clearly audible sound from stationary sources other than from those under impact 

assessment. 

"Class 3 Area" 
means a rural area with an acoustical environment that is dominated by natural sounds having little or 
no road traffic, such as the following: 

• a small community with less than 1000 population; 
• agricultural area; 
• a rural recreational area such as a cottage or a resort area; or 
• a wilderness area. 

Other technical terms are defined in Reference [1] and in the Annex to Publication NPC-232. 

3. ESTABLISHMENT OF LIMITS - OBJECTIVE 

The sound level limit at a point of reception must be established based on the principle of "predictable worst 
case" noise impact.  In general, the limit is given by the background sound level at the point of reception.  The 
sound level limit must represent the minimum background sound level that occurs or is likely to occur during the 
operation of the stationary source under impact assessment. 

4. BACKGROUND SOUND LEVELS OF THE NATURAL ENVIRONMENT 

The One Hour Equivalent Sound Level (Leq) and/or the One Hour Ninetieth Percentile Sound Level (L90) of the 
natural environment shall be obtained by measurement performed in accordance with Section 7. The results 
of the measurements must not be affected by the sound of the stationary source under impact assessment. 

The time interval between the background sound level measurement and the measurement of the sound level 
produced by the stationary source under impact assessment should be minimized as much as possible. 
Preferably, the two measurements should be carried out within one hour of each other. 

5. SOUND LEVELS DUE TO STATIONARY SOURCES 

(1)	 Complaint Invest igation of Sta tion ary Sources 
The One Hour Equivalent Sound Level (Leq) and/or the Logarithmic Mean Impulse Sound Level (LLM) 
produced by the stationary sources shall be obtained by measurement performed in accordance with 
Section 7. 
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(2)	 Approval  of Stationary Sources 
The One Hour Equivalent Sound Level (Leq) and/or the Logarithmic Mean Impulse Sound Level (LLM) 
produced by the stationary sources shall be obtained by measurement or prediction. The estimation of 
the Leq and/or LLM of the stationary source under impact assessment shall reflect the principle of 
"predictable worst case" noise impact.  The "predictable worst case" noise impact occurs during the hour 
when the difference between the predicted sound level produced by the stationary source and the 
background sound level of the natural environment is at a maximum. 

6. PROCEDURES 

All sound level measurements of the One Hour Equivalent Sound Level (Leq) and the Logarithmic Mean Impulse 
Sound Level (LLM) shall be made in accordance with Reference [3]. 

All sound level measurements of the One Hour Ninetieth Percentile Sound Level (L90) shall be made using a 
Sound Level Meter capable of measuring percentile sound levels.  The meter shall meet the applicable 
requirements for an Integrating Sound Level Meter of Reference [2].  The measurements shall be carried out 
following procedures for the measurement of varying sound described in Reference [3]. 

Sound from existing adjacent stationary sources may be included in the determination of the background hourly 
sound levels Leq and L90, if such stationary sources are not under consideration for noise abatement by the 
Municipality or the Ministry of Environment and Energy. 

7. SOUND LEVEL LIMITS - GENERAL 

(1)	 For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source, the sound 
level limit at a point of reception within 30 m of a dwelling or a camping area, expressed in terms of the 
Logarithmic Mean Impulse Sound Level (LLM), is the lower of: 

• the background One Hour Equivalent Sound Level (Leq) obtained pursuant to Section 5; and 
•	 the background One Hour Ninetieth Percentile Sound Level (L90) plus 15 dB, i.e. L90 + 15 dB, 

obtained pursuant to Section 5. 

(2)	 For sound from a stationary source, including Quasi-Steady Impulsive Sound but not including other 
impulsive sound, the sound level limit at a point of reception within 30 m of a dwelling or a camping 
area, expressed in terms of the One Hour Equivalent Sound Level (Leq), is the lower of: 

• the background One Hour Equivalent Sound Level (Leq) obtained pursuant to Section 5; and 
•	 the background One Hour Ninetieth Percentile Sound Level (L90) plus 10 dB, i.e. L90 + 10 dB, 

obtained pursuant to Section 5. 

8. SOUND LEVEL LIMITS - SPECIFIC IMPULSIVE SOUNDS 

(1)	 For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source which is an 
industrial metal working operation (including but not limited to forging, hammering, punching, stamping, 
cutting, forming and moulding), the sound level limit at a point of reception within 30 m of a dwelling or 
a camping area, expressed in terms of the Logarithmic Mean Impulse Sound Level (LLM), is 60 dBAI, if 
the stationary source were operating before January 1, 1980, and otherwise is 50 dBAI. 

(2)	 For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source which is the 
discharge of firearms on the premises of a licensed gun club, the sound level limit at a point of reception 
within 30 m of a dwelling or a camping area, expressed in terms of the Logarithmic Mean Impulse Sound 
Level (LLM), is: 
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• 70 dBAI if the gun club were operating before January 1, 1980; or 
• 50 dBAI if the gun club began to operate after January 1, 1980; or 
• the LLM prior to expansion, alteration or conversion. 

(3)	 For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source which is not 
a blasting operation in a surface mine or quarry, characterized by impulses which are so infrequent that 
they cannot normally be measured using the procedure for frequent impulses of Reference [3], the sound 
level limit at a point of reception within 30 m of a dwelling or a camping area, expressed in terms of the 
impulse sound level, is 100 dBAI. 

9. SOUND LEVEL LIMITS - PEST CONTROL DEVICES 

(1)	 For impulsive sound, other than Quasi-Steady Impulsive Sound, from a pest control device employed 
solely to protect growing crops, the sound level limit at a point of reception within 30 m of a dwelling or 
a camping area, expressed in terms of the Logarithmic Mean Impulse Sound Level (LLM), is 70 dBAI. 

(2)	 For sound, including Quasi-Steady Impulsive Sound but not including other impulsive sound, from a pest 
control device employed solely to protect growing crops, the sound level limit at a point of reception 
within 30 m of a dwelling or a camping area, expressed in terms of the One Hour Equivalent Sound 
Level (Leq), is 60 dBA. 

10. PROHIBITION - PEST CONTROL DEVICES 

The operation of a pest control device employed solely to protect growing crops is prohibited during the hours 
of darkness, sunset to sunrise. 

11. PRE-EMPTION 

The least restrictive sound level limit of Sections 8, 9 and 10 applies. 

12. EXCLUSION 

No restrictions apply to any stationary source resulting in a One Hour Equivalent Sound Level (Leq) or a 
Logarithmic Mean Impulse Sound Level (LLM), at a point of reception within 30 m of a dwelling or a camping area, 
lower than the minimum values for that time period, as specified in Table 232-1. 

TABLE 232-1 
Minim um Values of  One Hour  Leq or  LLM by Time of Day 

Time of Day One Hour Leq (dBA) or LLM (dBAI) 

0700 - 1900 45 

1900 - 2300 40 

2300 - 0700 40 

May 21, 1999 
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Annex to  Publicati on NPC-232

Sound Level  Limi ts for  Stati onar y Sour ces i n Class 3 Ar eas (Rur al)

October 1995 

A.1. GENERAL 

The definitions in Publication NPC-232 of a Class 3 Area (Rural), as well as Class 1 and 2 Areas (Urban), provide 
a broad characterization of the areas including a range of localities.  In formulating the definitions, consideration 
was given to the fact that the terms "rural" and "urban" embody a conception of distinct types of dwelling habitat. 

On one hand, the term "urban" traditionally conveys a distinct image of a concentration of people and activities 
in a predominantly man-made environment dominated by road traffic noise, making intensive use of the space 
available.  On the other hand, the term "rural" brings to mind a sparse distribution of people and activities in a 
predominantly natural environment using land extensively (farming) or not at all (wilderness areas).  In between 
these two categories fall areas that exhibit characteristics of both "urban" and "rural" areas, particularly at 
different times of the day. 

It is, however, evident that not all of the environment will fit neatly into one of these categories.  The 
predominance of road traffic in the area is a significant factor in determining rurality.  For example, a residential 
property in an isolated recreational area, but close to a major roadway, would not be considered to be located 
in a Class 3 Area. 

While examples of a rural setting, described in Publication NPC-232 provide some general guidelines, any 
classification of a point of reception as being in a Class 1, 2 or 3 Area should be made on an individual basis. 
The classification can, and should, utilize normally available information on zoning by-laws, official plans, and 
other policy statements, as well as the future character of the particular piece of land in question and the land 
in its vicinity. 

The standard of environmental noise acceptability for a stationary source is, in general, expressed as the 
difference between the noise from the source and the background noise.  In rural areas, this background noise 
is formed by natural sounds rather than man-made sounds. 

The background noise may also include contributions from existing stationary sources adjacent to the stationary 
source under impact assessment.  Contributions of these secondary stationary noise sources are considered to 
be a part of the existing noise environment, and may be included in the measurement of the background sound 
levels, provided that they are not under consideration for noise abatement by the Municipality or the Ministry of 
Environment and Energy. 

In Class 1 and 2 Areas where the acoustical environment is governed primarily by road traffic, the background 
noise is best described by the energy equivalent sound level (Leq).  However, the background noise in Class 3 
Areas is often better described in terms of the ninetieth percentile sound level (L90).  Therefore, Publication NPC
232 has established both the L90 as well as the Leq of the background as the limits against which the intrusion of 
the source, measured in terms of the Leq, is assessed. 

A.2. APPLICATION 

Sound level limits contained in this Publication do not apply to non-stationary noise sources nor to any 
equipment, apparatus or device used in agriculture for food crop seeding, chemical spraying or harvesting.  In 
addition, several specific noise sources have been addressed in separate Publications.  Limits for residential air 
conditioners are contained in Publication NPC-216 - Residential Air Conditioning Devices, Reference [8], and 
the limits for blasting operations in quarries and surface mines are contained in Publication NPC-119 - Blasting, 
Reference [7]. 
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A.3. STATIONARY SOURCES 

The objective of the definition of a stationary source of sound is to address sources such as industrial and 
commercial establishments or ancillary transportation facilities.  In order to further clarify the scope of the 
definition, the following list identifies examples of installations, equipment, activities or facilities that are included 
and those that are excluded as stationary sources. 

(1) Include d Sources 

Individual stationary sources such as: 
Heating, ventilating and air conditioning (HVAC) equipment; 
Rotating machinery; 
Impacting mechanical sources; 
Generators; 
Burners; 
Grain dryers. 

Facilities, usually comprising many sources of sound.  In this case, the stationary source is understood to 
encompass all the activities taking place within the property boundary of the facility.  The following are examples 
of such facilities: 

Industrial facilities;

Commercial facilities;

Ancillary transportation facilities;

Aggregate extraction facilities;

Warehousing facilities;

Maintenance and repair facilities;

Snow disposal sites;

Routine loading and unloading facilities (supermarkets, assembly plants, etc.).


Other sources such as: 
Car washes; 
Race tracks; 
Firearm Ranges. 

(2) Exclude d Sources 

Specific sources or facilities: 
Construction activities; 
Transportation corridors, i.e. roadways and railways; 
Residential air conditioning devices including air conditioners and heat pumps; 
Gas stations; 
Auditory warning devices required or authorized by law or in accordance with good safety practices; 
Occasional movement of vehicles on the property such as infrequent delivery of goods to convenience 
stores, fast food restaurants, etc. 

Other noise sources, normally addressed in a qualitative manner in municipal noise by-laws: 
The operation of auditory signalling devices, including but not limited to the ringing of bells or gongs and 
the blowing of horns or sirens or whistles, or the production, reproduction or amplification of any similar 
sounds by electronic means; 
Noise produced by animals kept as domestic pets such as dogs barking; 
Tools and devices used by occupants for domestic purposes such as domestic power tools, radios and 
televisions, etc., or activities associated with domestic situations such as domestic quarrels, noisy 
parties, etc; 

Public ation N PC-233 - A 10 - October 1995 



Ontario

MINISTRY OF THE ENVIRONMENT 

Noise resulting from gathering of people at facilities such as restaurants and parks. 

Activities related to essential service and maintenance of public facilities such as but not limited to roadways, 
parks and sewers, including snow removal, road cleaning, road repair and maintenance, lawn mowing and 
maintenance, sewage removal, garbage collection, etc. 

A.4. PREDICTABLE WORST CASE IMPACT 

The assessment of noise impact requires the determination of the "predictable worst case" impact.  The 
"predictable worst case" impact assessment should establish the largest noise excess produced by the source 
over the applicable limit.  The assessment should reflect a planned and predictable mode of operation of the 
stationary source. 

It is important to emphasize that the "predictable worst case" impact does not necessarily mean that the sound 
level of the source is highest; it means that the excess over the limit is largest.  For example, the excess over 
the applicable limit at night may be larger even if the day-time sound level produced by the source is higher. 

A.5. DEFINITIONS 

In the interpretation of Publication NPC-232, the following definitions are of particular relevance: 

- Ancillary Transportation Facilities 
"Ancillary transportation facilities" mean subsidiary locations where operations and activities associated 
with the housing of transportation equipment (or personnel) take place.  Examples of ancillary 
transportation facilities include, but are not limited to, substations, vehicle storage and maintenance 
facilities, fans, fan and vent shafts, mechanical equipment plants, emergency services buildings, etc; 

- Construction 
"Construction" includes erection, alteration, repair, dismantling, demolition, structural maintenance, 
painting, moving, land clearing, earth moving, grading, excavating, the laying of pipe and conduit 
whether above or below ground level, street and highway building, concreting, equipment installation and 
alteration and the structural installation of construction components and materials in any form or for any 
purpose, and includes any work in connection therewith; "construction" excludes activities associated 
with the operation at waste and snow disposal sites; 

- Construction Equipment 
"Constructionequipment" means any equipment or device designed and intended for use in construction, 
or material handling including but not limited to, air compressors, pile drivers, pneumatic or hydraulic 
tools, bulldozers, tractors, excavators, trenchers, cranes, derricks, loaders, scrapers, pavers, generators, 
off-highway haulers or trucks, ditchers, compactors and rollers, pumps, concrete mixers, graders, or 
other material handling equipment; 

- Conveyance 
"Conveyance" includes a vehicle and any other device employed to transport a person or persons or 
goods from place to place but does not include any such device or vehicle if operated only within the 
premises of a person; 

- Highway 
"Highway" includes a common and public highway, street, avenue, parkway, driveway, square, place, 
bridge, viaduct or trestle designed and intended for, or used by, the general public for the passage of 
vehicles; 

Public ation N PC-233 - A 11 - October 1995 



Ontario

MINISTRY OF THE ENVIRONMENT


- Motor Vehicle 
"Motor vehicle" includes an automobile, motorcycle,and any other vehicle propelled or driven otherwise 
than by muscular power, but does not include the cars of diesel, electric or steam railways, or other 
motor vehicles running only upon rails, or a motorized snow vehicle, traction engine, farm tractor, 
self-propelled implement of husbandry or road-building machine within the meaning of the Highway 
Traffic Act; 

- Motorized Conveyance 
"Motorized conveyance" means a conveyance propelled or driven otherwise than by muscular, 
gravitational or wind power; 

- Noise 
"Noise" means unwanted sound; 

- Point of Reception - Class 3 Area 
"Point of reception - Class 3 Area" means a point on the premises of a person within 30 m of a dwelling 
or a camping area, where sound or vibration originating from other than those premises is received. 

For the purpose of approval of new sources, including verifying compliance with Section 9 of the 
Environmental Protection Act, the point of reception may be located on any of the following existing or 
zoned for future use premises:  permanent or seasonal residences, hotels/motels, nursing/retirement 
homes, rental residences, hospitals, camp grounds, and noise sensitive buildings such as schools and 
places of worship. 

For equipment/facilities proposed on premises such as nursing/retirement homes, rental residences, 
hospitals, and schools, the point of reception may be located on the same premises; 

- Stationary Source 
"Stationary source" means a source of sound which does not normally move from place to place and 
includes the premises of a person as one stationary source, unless the dominant source of sound on 
those premises is construction or a conveyance; 

- Urban Hum 
means aggregate sound of many unidentifiable, mostly road traffic related noise sources. 

May 21, 1999 ISBN 0-7778-4921-6 PIBS 3405E 
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Table C1.  Long Term Results at Receptor R4 (R4), dBA 

Date  Time  Duration  Leq  L90 

2013/10/15  11:14:00 00:01:00.0 35.9  33.9 

2013/10/15  11:15:00 00:01:00.0 33.2  31.6 

2013/10/15  11:16:00 00:01:00.0 33.6  32.5 

2013/10/15  11:17:00 00:01:00.0 38.0  33.6 

2013/10/15  11:18:00 00:01:00.0 35.3  33.6 

2013/10/15  11:19:00 00:01:00.0 37.1  35.0 

2013/10/15  11:20:00 00:01:00.0 35.1  34.4 

2013/10/15  11:21:00 00:01:00.0 38.0  34.6 

2013/10/15  11:22:00 00:01:00.0 37.5  34.3 

2013/10/15  11:23:00 00:01:00.0 35.2  33.0 

2013/10/15  11:24:00 00:01:00.0 38.7  35.4 

2013/10/15  11:25:00 00:01:00.0 35.7  33.7 

2013/10/15  11:26:00 00:01:00.0 37.6  33.9 

2013/10/15  11:27:00 00:01:00.0 43.2  38.4 

2013/10/15  11:28:00 00:01:00.0 35.9  34.5 

2013/10/15  11:29:00 00:01:00.0 37.8  34.5 

2013/10/15  11:30:00 00:01:00.0 36.6  33.4 

2013/10/15  11:31:00 00:01:00.0 38.1  34.7 

2013/10/15  11:32:00 00:01:00.0 35.2  33.9 

2013/10/15  11:33:00 00:01:00.0 40.1  34.2 

2013/10/15  11:34:00 00:01:00.0 38.7  36.0 

2013/10/15  11:35:00 00:01:00.0 35.2  34.2 

2013/10/15  11:36:00 00:01:00.0 37.9  34.8 

2013/10/15  11:37:00 00:01:00.0 40.9  36.9 

2013/10/15  11:38:00 00:01:00.0 35.5  33.7 

2013/10/15  11:39:00 00:01:00.0 34.3  33.0 

2013/10/15  11:40:00 00:01:00.0 35.4  32.8 

2013/10/15  11:41:00 00:01:00.0 35.6  32.7 

2013/10/15  11:42:00 00:01:00.0 44.2  37.4 

2013/10/15  11:43:00 00:01:00.0 39.3  34.3 

2013/10/15  11:44:00 00:01:00.0 35.9  33.7 

2013/10/15  11:45:00 00:01:00.0 33.4  32.5 

2013/10/15  11:46:00 00:01:00.0 34.3  33.2 

2013/10/15  11:47:00 00:01:00.0 36.4  32.4 

2013/10/15  11:48:00 00:01:00.0 33.4  32.5 

2013/10/15  11:49:00 00:01:00.0 37.9  34.7 
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2013/10/15  11:50:00 00:01:00.0 34.8  33.4 

2013/10/15  11:51:00 00:01:00.0 34.1  33.3 

2013/10/15  11:52:00 00:01:00.0 35.1  33.6 

2013/10/15  11:53:00 00:01:00.0 36.1  34.4 

2013/10/15  11:54:00 00:01:00.0 38.5  36.0 

2013/10/15  11:55:00 00:01:00.0 36.0  34.4 

2013/10/15  11:56:00 00:01:00.0 38.4  34.6 

2013/10/15  11:57:00 00:01:00.0 37.9  35.6 

2013/10/15  11:58:00 00:01:00.0 37.1  35.4 

2013/10/15  11:59:00 00:01:00.0 35.0  34.2 

2013/10/15  12:00:00 00:01:00.0 39.2  34.9 

2013/10/15  12:01:00 00:01:00.0 41.4  37.9 

2013/10/15  12:02:00 00:01:00.0 39.7  36.3 

2013/10/15  12:03:00 00:01:00.0 38.0  35.7 

2013/10/15  12:04:00 00:01:00.0 40.8  35.0 

2013/10/15  12:05:00 00:01:00.0 41.2  38.5 

2013/10/15  12:06:00 00:01:00.0 41.0  37.5 

2013/10/15  12:07:00 00:01:00.0 39.6  36.0 

2013/10/15  12:08:00 00:01:00.0 39.5  36.4 

2013/10/15  12:09:00 00:01:00.0 38.7  36.0 

2013/10/15  12:10:00 00:01:00.0 35.5  33.8 

2013/10/15  12:11:00 00:01:00.0 37.0  34.4 

2013/10/15  12:12:00 00:01:00.0 40.9  37.9 

2013/10/15  12:13:00 00:01:00.0 37.8  35.7 
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 Sound Power Determination of Solar Farm Equipment 
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Table D1. Sound Power Level Evaluation of the 12 mVA Transformer 
 

12 MVA Transformer 

File #  31.5  63.0  125  250  500  1000  2000  4000  8000  dBA  dB 

44  54.4  48.0  51.1  38.3  38.9  41.2  36.0  38.3  41.7 

45  48.6  46.9  54.6  39.4  43.7  49.1  37.5  38.5  41.6 

46  57.3  49.2  45.7  40.3  43.6  48.1  36.0  38.4  41.6 

47  52.4  45.5  59.5  38.2  41.1  42.9  36.6  38.5  41.6 

48  46.9  49.3  50.8  43.4  44.2  44.3  36.3  38.3  41.6 

49  49.0  50.1  58.6  46.7  50.9  48.4  37.8  38.4  41.6 

50  49.8  44.9  47.4  42.1  42.3  38.5  38.0  38.5  41.6 

51  48.8  43.6  46.1  42.1  41.9  36.9  38.4  38.6  41.6 

Average  51.2  47.7  52.5  41.2  43.5  44.6  36.9  38.4  41.6 

Distance, m  4  4  4  4  4  4  4  4  4 

Hemispehrecical 
radiation, dB 

20.0  20.0  20.0  20.0  20.0  20.0  20.0  20.0  20.0 

PWL, dB  71.2  67.7  72.5  61.2  63.6  64.7  56.9  58.4  61.7  68.7  76.6 
 

 
NOTE: The file number refers to the location around the unit, measured 2 m above ground. 
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Table D2. Sound Power Level Evaluation of the Inverter/ Transformer, #15 
 

Inverter #15 

Sound Pressure Level, dB in Octave Band Centre Frequency  Overall 

File #  31.5  63.0  125  250  500  1000  2000  4000  8000  dBA  dB 

52  56.9  56.0  52.9 52.9 54.9  50.8  66.0  57.4  51.0 

53  55.5  54.4  47.9 54.7 46.7  41.8  52.6  44.9  42.3 

54  57.2  57.6  54.1 57.6 55.6  52.7  68.3  59.5  52.6 

55  54.7  51.1  48.1 48.4 46.7  45.4  57.3  54.6  45.1 

Average  56.1  54.8  50.8  53.4  51.0  47.7  61.0  54.1  47.7 

Distance, m  2.5  2.5  2.5  2.5  2.5  2.5  2.5  2.5  2.5 

Hemispehrecical 
radiation, dB 

15.9  15.9  15.9  15.9  15.9  15.9  15.9  15.9  15.9 

PWL, dB  72.0  70.7  66.7  69.4  66.9  63.6  77.0  70.0  63.7  79.2  80.4 

 
NOTE: The file number refers to the location around the unit, measured 2 m above ground. 
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Table D3. Sound Power Level Evaluation of the Inverter/ Transformer, #2 
 

Inverter #2 

Sound Pressure Level, dB in Octave Band Centre Frequency  Overall 

File #  31.5  63.0  125  250  500  1000  2000  4000  8000  dBA  dB 

22  57.1  59.3  55.6  60.6  58.3  55.1  73.2  60.4  55.0 

23  53.7  57.5  49.8  52.6  47.0  42.1  48.8  43.8  42.3 

24  55.4  58.1  55.5  58.0  55.4  53.9  61.3  59.0  48.2 

25  50.6  54.7  51.7  49.3  46.0  44.4  60.3  50.9  46.0 

Average  54.2  57.4  53.2  55.1  51.6  48.9  60.9  53.5  47.9 

Distance, m  2.5  2.5  2.5  2.5  2.5  2.5  2.5  2.5  2.5 

Hemispehrecical 
radiation, dB 

15.9  15.9  15.9  15.9  15.9  15.9  15.9  15.9  15.9 

PWL, dB  70.1  73.3  69.1  71.1  67.6  64.8  76.8  69.5  63.8  79.1  80.8 

 
NOTE: The file number refers to the location around the unit, measured 2 m above ground. 
 


