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1 .  I N T R O D U C T I O N  
 
Aercoustics has conducted a noise impact study for the proposed Nelson Quarry Co. Quarry 
Extension in the former Township of Nelson, City of Burlington, Ontario.  The purpose of this 
study was to provide noise control recommendations in order that the operation within the 
Quarry Extension will satisfy the Ministry of the Environment (MOE) noise guidelines.  Figure 1 
provides a key plan showing the location of the Quarry Extension, a site plan is provided as 
Figure 2 illustrating the Quarry Extension area.   
 
Sound level limits for the Quarry Extension noise on the close residential receptors were first 
established.  These were based on the noise guidelines of the Ministry of the Environment 
(MOE).  Next the noise predictions were performed of the Quarry Extension operations at these 
residential receptors.  Where the predicted levels were found to exceed the MOE sound level 
limits, noise control measures were recommended to satisfy these limits.   
 
Report revision 1, dated August 9, 2005, was a revision of the original report issued on May 31, 
2004. It incorporated the following changes from the original report: 
 

1. Addition of a receptor, R14  
2. Addition of a Front End Loader operating at the working face 
3. Minor revision of the Phase 1 extraction area 
4. Minor revision to the quarry floor elevations 
5. Noise limits for construction activity 

 
This report is report revision 2. It incorporates the following changes from the report revision 1: 
 

1. Addition of the aggregate processing and asphalt plants of the existing quarry in the 
noise impact predictions 

2. Change to hours of operation for Extraction and Processing to 07:00 – 19:00 
3. Removal of receptor R05 
4. Addition of receptors R15, R16, R17 and R18 
5. Revision to Extension Lands extraction area and phasing 
6. At grade crossing for quarry Trucks 
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2 .  S I T E  D E S C R I P T I O N  
 
The proposed Quarry Extension, addressed by this noise impact study, consists of operations 
within the lands outlined in Figure 2.  Operations within this area includes rock drilling, blasting, 
extraction, aggregate material transportation with quarry trucks for processing in the existing 
quarry located adjacent to the north of the quarry extension lands. 
  
There are several residences in the vicinity of the proposed quarry extension area.  They 
include single family dwellings as well as a senior’s residence, the Mount Nemo Christian 
Nursing Home (receptor R4 of Figure 2).  Nelson Quarry Co. owns some of the residences in 
and around the proposed quarry, including the former receptors R05 and R14. These 
residences were not considered as receptors for the purposes of this noise impact study. Refer 
to Figure 2 for the locations of receptor groups used for this study. 
 
There is a proposed single family dwelling residential subdivision located to the east and 
northeast of the planned extension lands.  It is the opinion of the author that with the MOE 
sound level limits satisfied at the receptors in this study, the MOE sound limits will be satisfied 
for the proposed subdivision.  Because the receptors used for this study are positioned closer 
than the proposed subdivision, noise from the quarry extension will be lower at the subdivision.    
 
 
3 .  N O I S E  C R I T E R I A  
 

3.1. ACOUSTIC ENVIRONMENT 
 

Based on observations conducted on during site visits, the ambient noise for the 
residences close to the existing quarry is dominated by man made noise, in particular 
from road traffic and operations of the existing Nelson Quarry’s Burlington quarry facility.  
The background noise at the residences on No. 1 Side Road is expected to be quiet, 
consistent with a rural setting. 
 
3.2. MOE SOUND LEVEL LIMITS 

 
The noise criteria used for this study is based on the MOE noise guidelines; specifically 
the following MOE Noise Pollution Control publications, 
 
1) NPC-205 Sound Level Limits for Stationary Sources in Class 1 & 2 Areas (Urban) 

 
2) NPC-232 Sound Level Limits for Stationary Sources in Class 3 Areas (Rural) 

 
From the noted observations and applying the noise guidelines of the MOE, the following 
table presents the appropriate sound level limits for the residential receptors.  Receptors 
R01-R08 and R12-R18 were noted to have background sound that was dominated by 
man made sound.  For these receptors, the applicable MOE sound level limits are 
defined by the NPC-205 publication.  Receptors R9-R11 were concluded as having 
background sound that was quiet.  The MOE sound level limits for these receptors are 
defined by the NPC-232 publication. Refer to Figure 2 for the locations of the residential 
receptors. 
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Table 1: Sound Level Limits 
 

MOE Sound Level Limit (dBA) Receptor 
(see Figure 1) Daytime 

(07:00-19:00) 
Evening & Night-time 

(19:00-07:00) 
R01-R08 50 45 
R09-R11 45 40 
R12-R18 50 45 
 
Note that the sound level limits listed in Table 1 represent the most restrictive limits of 
the respective MOE Noise Pollution Control (NPC) publications.  
 

4 .  Q U A R R Y I N G  O P E R A T I O N  
 
The following outlines the normal general operation of the quarry used in the noise impact 
predictions.  For the purposes of the noise impact study, the operation is broken down into three 
parts; site preparation, extraction & transport and processing. The processing operation was 
added in revision 2 of the report. 
 

4.1. SITE PREPARATION 
 
Site Preparation activity for the purpose of this noise impact study include the 
construction of the perimeter berms/barriers, overburden stripping, initial sinking cuts, 
rehabilitation, as well as other construction projects that satisfy the following parameters; 
 

- It is not part of the daily normal operation of the pit 
- It is of short duration 
- It is a one time occurrence 

 
The equipment used for this activity must satisfy the noise emission requirements of 
MOE NPC-115 “Noise due to Construction Equipment”.  It should be noted that 
construction activities are not included in the noise impact analysis. 

 
4.2. DRILLING, EXTRACTION, & TRANSPORT 

 
Hours of Operation:   

 
 Drilling, Extraction & Transport:  07:00 – 19:00 

 
The Quarry Extension is broken up into six Phases as illustrated in Figure 3.  Extraction 
will occur in one lift with a quarry floor elevation ranging between EL248m and EL253m.  
The drill will operate on top of the working face after the overburden is removed.  The 
overburden depth is understood to generally range between 1m and 3m.  One shovel 
and one Front end loader will operate at the base of the working face and load quarry 
trucks.  These quarry trucks will transport the aggregate material to the existing quarry 
for processing and transport.  The trucks will cross No. 2 Side Road by a level crossing 
or through a rock cut underneath this roadway. For the noise impact analysis, the truck 
level crossing was modelled. Note that the environmental noise contribution of the quarry 
trucks will be lower if the trucks cross the No. 2 Side Road through the rock cut.   
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The equipment and times of operation of the Quarry Extension is understood to be as 
follows: 

 
1) Drilling, Extraction & Transport operation will operate during the daytime period of 

07:00-19:00. 
2) Maximum hourly quarry truck volumes of 20 truck trips/hr (40 passes/hr) 
3) Expected Quarry Extension equipment are: 

- 1 rock drill 
- 1 shovel and 1 Front End Loader operating at the working face 
- Quarry trucks (max 20 trips/hr (40 passes/hr)) 

 
It is understood that the same type and number of equipment will be used for the existing 
quarry and proposed extension quarry operations.  There will be no increase in total 
equipment rather a redistribution of this equipment.  There will, therefore, be no 
cumulative addition to the noise impact of these two operations.   

 
4.3. AGGREGATE PROCESSING 

 
Hours of Operation:   

 
 Processing:  07:00 – 19:00 
  
 

The processing plant operates in the existing Nelson Aggregate Burlington Quarry. On 
the date of this report Nelson Aggregate was in the process of relocating most of the 
processing plant components from their on grade locations to positions on the extracted 
quarry floor.  Some of the equipment, identified as the #2 secondary processing plant, 
has already been relocated. It is understood that the remaining processing plant 
components will be relocated within the next few years, before the start of operation in 
the extension lands.  The only processing components that will not move are the primary 
processing plant and the primary surge stockpile. 
 
This processing plant can be broken down into three parts; the Primary Plant, the #1 
Secondary Plant, and the #2 Secondary Plant. See Figure A-2 for the locations of the 
processing plant components. A diesel powered water pump also operates within the 
existing quarry. Refer to Appendix A for additional information of the processing plant 
noise sources. 
 
With the relocation of the processing plant, the existing quarry will proceed to extract the 
aggregate below the old/existing location of the processing plant.  The predicted extent 
of extraction of the existing quarry at the point in time when the extension lands 
operation is anticipated to commence was used in the noise impact predictions (see 
Figure A-1).  The acoustic barriers shown in Figure A-1 consisting of a 3m high barrier 
on the North side of No. 2 Sideroad and a barrier at the South side of Colling Road  form 
part of the noise controls to be installed at the existing quarry when the processing plant 
is relocated and extraction advances. 
 
The quarry trucks from the extension lands will transport aggregate material to the 
primary processing plant.  The Primary Processing plant consists of a sub-grade primary 
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crusher and is equipped with a rock breaker. Pit trucks deliver and dump stone product 
into the crusher. The crusher operates continuously. The rock breaker operates 
occasionally as required to dislodge and break up stone too large for the crusher.  The 
crushed product is transported via conveyor belt to a surge pile. This product is further 
processed by the #1 Secondary plant or the #2 Secondary plant. Transport of aggregate 
between processing plant components is with conveyor belts. The processed aggregate 
is stored in stockpiles.  The capacity of the processing plant will remain unchanged from 
current capacity. 
 
4.4. ASPHALT PLANT 

 
Hours of Operation:   

 
 Asphalt Plant:  05:30 – 21:00  

 
One asphalt plant operates on the north side of the existing quarry.  Its operation will 
remain unchanged from the current operation during the operation of the quarry 
extension. Refer to Appendix B for additional information of the asphalt plant noise 
sources. One front end loader operates in and around the asphalt plant.  
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5 .  N O I S E  P R E D I C T I O N S          &  

R E C O M M E N D E D  N O I S E  C O N T R O L S  
 
The operations described in the previous section were modelled for the noise predictions.  
These predictions were based on design case conditions for noise emission. This is when the 
quarry is running at capacity with all of the equipment operating simultaneously.  The noise 
impact calculations are based on established prediction methods. The following table presents 
the reference sound levels used for the Quarry Extension equipment.  These were based on 
data from the Aercoustics database.   
 
Table 2: Reference Sound Power Levels of Quarry Extension Equipment 
 
Equipment Reference Sound Power Level  

(dB(A)) 
Rock Drill 
 Rear orientation (diesel end) 
 Any other orientation 

 
115 
117 

Shovel 
 

115 

Front End Loader 
 

115 

Quarry truck 
 Travelling on level ground 
 Travelling on ramp 

 
112  
115 

 
 
The noise impact calculations were performed using the DataKustik CadnaA version 3.6 
environmental noise prediction software.  The calculations are based on established prediction 
methods; ISO 9613-2 standard entitled “Acoustics – Attenuation of sound during propagation 
outdoors – Part 2: General method of calculation”.  The noise impact predictions modelled 
downwind propagation conditions as defined by the standard. Acoustically hard ground 
conditions were assumed in the Nelson processing plant area and acoustically soft ground 
conditions for the surrounding land area, including at the receptor locations. Where the MOE 
sound level limits were calculated to be exceeded, noise control measures were modelled and 
the noise impact recalculated.  This process was repeated until the sound level limits were 
satisfied.   
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Recommended Noise Controls 
 
The following list presents the recommended noise controls. 
 
0. General Controls 
 
0.1 Equipment used in site preparation and other construction activities should satisfy the noise 

emission levels of MOE NPC-115 “Noise due to Construction Equipment”. 
 
0.2 Quarry Equipment should satisfy the reference power levels listed in Table 2. 
 
0.3 A 4m high acoustic barrier in the form of an earth berm, acoustic fence, or combination of 

these should be constructed on a portion of the quarry truck route, on the south side of the 
No. 2 Sideroad, with an extent as shown in Figure 4.  It should be constructed prior to 
extraction in the Phase 1 lands and remain for the duration of the quarry operations. Note 
that this control is not required if a below grade crossing is used by the quarry trucks to 
cross No. 2 Sideroad.  

 
1. Phase 1 
 
1.1 An acoustic barrier in the form of an earth berm, acoustic fence, or combination of these 

should be constructed on a portion of the north-western boundary of the extension quarry. It 
should have a top elevation and extent as shown in Figure 4.  It should be constructed prior 
to extraction in the Phase 1 lands and remain for the duration of the quarry operations. 

  
2. Phase 2 
 
2.1 An acoustic barrier in the form of an earth berm, acoustic fence, or combination of these 

should extend the Phase 1 acoustic barrier to the south with a top elevation and extent as 
first shown in Figure 5.  It should have heights and extents as shown in the figure.  It should 
be constructed prior to extraction in the Phase 2 lands and remain for the duration of the 
quarry operations. (see Figures 5 and 6) 

  
3. Phase 3 
 
3.1 No additional noise controls are required. (see Figures 7 and 8) 
 
4. Phase 4 
 
4.1 The drill should be oriented with the diesel end of the unit facing towards the R04 receptor. 

(see Figures 9 and 10) 
 
4.2 R14 – As a sensitive receptor 
 

It is recommended to revise the acoustic barrier on the northeast side of the extension 
quarry.  The acoustic barrier can take the form of an earth berm, acoustic fence, or 
combination of these.  It should have heights and extents as shown in this the operational 
plan drawing.  It should be constructed prior to extraction in the Phase 4 lands and remain 
for the duration of the quarry operations. 
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5. Phase 5 
 
5.1 The drill should be oriented with the diesel end of the unit facing towards the R01 receptor. 

(see Figures 11 and 12) 
 
6. Phase 6 
 
6.1 An acoustic barrier in the form of an earth berm, acoustic fence, or combination of these 

should be constructed on a portion of the north-eastern boundary of this operation phase. It 
should have a top elevation and extent as shown in Figure 13.  It should be constructed 
prior to extraction in the Phase 6 lands and remain for the duration of the quarry operations. 
(see Figures 13 and 14) 

 
Predicted Levels with controls 
 
The predicted design case noise levels produced by operations within the proposed Nelson 
Quarry Co. quarry extension area are summarized in the tables below.  Appendix C presents a 
sample noise impact prediction.  
 
Time Period: Daytime 
 
Hours: 07:00 - 19:00  
 
Operations: Operation in Extension Lands 
 Aggregate processing plant operation 
 Asphalt plant operation 
 

Table 3: Predicted Daytime noise levels    
 with Phase 1 operations in Extension Lands   
 Including aggregate processing plant operation and 
 Asphalt Plant operation    

 Receptor 
Sound 

Level Limit 
Predicted Noise 

Level    
 ID   dBA    
   dBA Fig 4    
 R01 50 50    
 R02 50 48    
 R03 50 50    
 R04 50 47    
 R06 50 43    
 R07 50 40    
 R08 50 36    
 R08-2 50 35    
 R09 45 39    
 R10 45 39    
 R11 45 36    
 R12 50 40    
 R13 50 41    
 R15 50 45    
 R16 50 50    
 R17 50 49    
 R18 50 47    
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Table 4: Predicted Daytime noise levels    

 with Phase 2 operations in Extension Lands   
 Including aggregate processing plant operation and 
 Asphalt Plant operation    

 Receptor 
Sound 

Level Limit 
Predicted Noise  

Level   
 ID   dBA dBA   
   dBA Fig 5 Fig 6   
 R01 50 49 49   
 R02 50 48 48   
 R03 50 49 49   
 R04 50 48 47   
 R06 50 45 43   
 R07 50 40 39   
 R08 50 36 36   
 R08-2 50 35 34   
 R09 45 38 38   
 R10 45 38 38   
 R11 45 36 35   
 R12 50 41 42   
 R13 50 42 42   
 R15 50 45 45   
 R16 50 50 50   
 R17 50 49 49   
 R18 50 46 46   

 
Table 5: Predicted Daytime noise levels    

 with Phase 3 operations in Extension Lands   
 Including aggregate processing plant operation and 
 Asphalt Plant operation    

 Receptor 
Sound 

Level Limit 
Predicted Noise  

Level   
 ID   dBA dBA   
   dBA Fig 7 Fig 8   
 R01 50 49 49   
 R02 50 48 48   
 R03 50 49 49   
 R04 50 47 48   
 R06 50 44 45   
 R07 50 40 42   
 R08 50 38 37   
 R08-2 50 37 36   
 R09 45 40 42   
 R10 45 42 40   
 R11 45 37 37   
 R12 50 44 42   
 R13 50 44 42   
 R15 50 45 45   
 R16 50 50 50   
 R17 50 49 48   
 R18 50 46 46   
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Table 6: Predicted Daytime noise levels    

 with Phase 4 operations in Extension Lands   
 Including aggregate processing plant operation and 
 Asphalt Plant operation    

 Receptor 
Sound 

Level Limit 
Predicted Noise  

Level   
 ID   dBA dBA   
   dBA Fig 9 Fig 10   
 R01 50 48 49   
 R02 50 49 49   
 R03 50 50 50   
 R04 50 49 48   
 R06 50 48 46   
 R07 50 45 42   
 R08 50 38 36   
 R08-2 50 37 35   
 R09 45 39 39   
 R10 45 39 38   
 R11 45 37 36   
 R12 50 42 40   
 R13 50 42 42   
 R15 50 46 45   
 R16 50 50 50   
 R17 50 49 48   
 R18 50 46 46   

 
Table 7: Predicted Daytime noise levels    

 with Phase 5 operations in Extension Lands   
 Including aggregate processing plant operation and 
 Asphalt Plant operation    

 Receptor 
Sound 

Level Limit 
Predicted Noise  

Level   
 ID   dBA dBA   
   dBA Fig 11 Fig 12   
 R01 50 49 50   
 R02 50 49 49   
 R03 50 50 50   
 R04 50 48 48   
 R06 50 45 45   
 R07 50 42 41   
 R08 50 38 38   
 R08-2 50 37 37   
 R09 45 39 39   
 R10 45 39 39   
 R11 45 36 36   
 R12 50 39 40   
 R13 50 41 41   
 R15 50 46 46   
 R16 50 50 50   
 R17 50 49 49   
 R18 50 47 47   



 NELSON QUARRY CO. BURLINGTON QUARRY EXTENSION  11 
 NOISE IMPACT STUDY, Revision 2   
___________________________________________________________________________  
 

  AERCOUSTICS  

 
Table 8: Predicted Daytime noise levels    

 with Phase 6 operations in Extension Lands   
 Including aggregate processing plant operation and 
 Asphalt Plant operation    

 Receptor 
Sound 

Level Limit 
Predicted Noise  

Level   
 ID   dBA dBA   
   dBA Fig 13 Fig 14   
 R01 50 49 49   
 R02 50 49 49   
 R03 50 50 51   
 R04 50 48 48   
 R06 50 46 46   
 R07 50 42 41   
 R08 50 37 37   
 R08-2 50 36 35   
 R09 45 40 38   
 R10 45 39 37   
 R11 45 36 35   
 R12 50 40 40   
 R13 50 42 41   
 R15 50 45 46   
 R16 50 50 50   
 R17 50 49 49   
 R18 50 47 47   
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Time Period: Early morning and evening 
 
Hours: 05:30 – 07:00 and 19:00 – 21:00 
 
Operations: Asphalt plant operation 
 

Table 9: Predicted Early Morning or Evening Sound Levels  
 Asphalt Plant operation   
  
     

 Receptor 
Sound 

Level Limit 
Predicted Noise 

Level    
 ID   dBA    
   dBA Fig B-1, B-2    
 R01 45 33    
 R02 45 35    
 R03 45 38    
 R04 45 34    
 R06 45 31    
 R07 45 29    
 R08 45 26    
 R08-2 45 25    
 R09 40 25    
 R10 40 24    
 R11 40 23    
 R12 45 26    
 R13 45 26    
 R15 45 44    
 R16 45 43    
 R17 45 31    
 R18 45 29    
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6 .  S H I P M E N T  T R U C K  T R A F F I C  N O I S E  
 
The haul routes are understood to be the same as currently used for the existing quarry 
operation.  As it is understood that the truck traffic volume will not change significantly from the 
current volumes, there should also be no significant change to the haul route truck noise.   
 
7 .  C O N C L U S I O N S  
 
Aercoustics has conducted a noise impact study for the proposed Nelson Quarry Co. Quarry 
Extension in the former Township of Nelson, City of Burlington, Ontario.  The purpose of this 
study was to provide noise control recommendations in order that the operation within the 
Quarry Extension and the processing operations of the existing quarry will satisfy the Ministry of 
the Environment (MOE) noise guidelines.  Figure 1 provides a key plan showing the location of 
the Quarry Extension, a site plan is provided as Figure 2 illustrating the Quarry Extension area 
and the locations of local residences.   
 
To this end, sound level limits, based on the MOE noise guidelines, were developed.  
Calculations were then carried out to determine the design case noise for each of the quarry 
phase operation areas at each of the receptors.  Where noise was predicted to exceed the MOE 
sound level limits, noise control recommendations and required equivalent source reference 
sound levels were provided. 
 
With the implementation of the recommended noise controls, the quarry operation is predicted 
to satisfy the MOE sound level limits for all receptors.




