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Limitations 

This document was prepared solely for the addressed party and titled project or named part thereof, and should not be 

relied upon or used for any other project without obtaining prior written authorization from HGC Engineering. HGC 

Engineering accepts no responsibility or liability for any consequence of this document being used for a purpose other 

than for which it was commissioned. Any person or party using or relying on the document for such other purpose 

agrees, and will by such use or reliance be taken to confirm their agreement to indemnify HGC Engineering for all loss or 

damage resulting therefrom. HGC Engineering accepts no responsibility or liability for this document to any person or 

party other than the party by whom it was commissioned. 

Any conclusions and/or recommendations herein reflect the judgment of HGC Engineering based on information 

available at the time of preparation, and were developed in good faith on information provided by others, as noted in the 

report, which has been assumed to be factual and accurate. Changed conditions or information occurring or becoming 

known after the date of this report could affect the results and conclusions presented. 
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1 INTRODUCTION AND SUMMARY 

HGC Engineering was retained by Talbot Sand & Gravel to undertake an analysis of the potential 

impact of noise from a proposed expansion of the McPherson Pit at neighbouring noise sensitive 

receptors (residential dwellings) in accordance with the Ministry of Natural Resources and Forestry 

(MNRF) and the Ministry of the Environment, Conservation and Park (MECP) Guidelines. The 

proposed gravel pit expansion is located on the south side of Truman Line, east of Dalewood Road in 

the Municipality of Central Elgin of the County of Elgin. 

This assessment was conducted in accordance with MNRF and MECP guidelines and considered the 

potential effects of noise from extraction, processing and on-site transportation sources in the 

expansion area with regard to neighbouring noise sensitive receptors. 

This assessment is also based on a review of the operational plans prepared by Harrington McAvan 

Ltd. dated March 2022 and sound levels taken from our files based on measurements of similar 

aggregate processing equipment to be used in the pit. 

There are noise sensitive receptors located to the northwest and north of the proposed pit.  The 

equipment and activities which are potential sound sources are outlined in Section 4.  This 

assessment is based on a scenario representing the worst-case operations located closest to each of 

the receptors. 

The results of our analysis indicate that sound levels produced by worst case scenario operations are 

expected to comply with MECP Guideline limits with the implementation of noise control measures. 

2 SITE DESCRIPTION  

The existing features plan attached as Figure 1 and aerial plan attached as Figure 2 show the location 

of the proposed expansion area, the existing McPherson Pit to the west, the neighbouring residences 

to the north and northwest and agricultural lands to the east and south.  The proposed pit expansion is 

located on the south side of Truman line, east of Dalewood Road in the Municipality of Central 

Elgin. The proposed licenced area is ±23.4 hectares with a maximum annual excavation limit of 

250,000 tonnes.  
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3 CRITERIA 

3.1 Receptors 

The Provincial Standards – Aggregate Resources of Ontario (Category 1 – Class “A” Pit below 

Water) state: “If extraction and / or processing facilities are located within 150 meters of a sensitive 

receptor, a noise assessment report is required to determine whether or not provincial guidelines 

can be satisfied” and “Sensitive receptors include residences or facilities where people sleep 

(nursing homes, hospitals, trailer parks, camping grounds, etc); schools; day-care centres.” 

There are three residential properties located within 150 m of the site to north. R1 is located to the 

northeast and is a 1-storey dwelling.  R2 is located to the northwest, north of Truman Line, and is a 

2-storey building. The landowners of the pit own and reside in the residence located north of the 

existing McPherson Pit, northwest of the expansion area and is considered as receptor R3 in the 

assessment. It is understood that the owners of R3 have granted the pit operators relief from 

implementing noise control measures with respect to their residence. 

Any useable outdoor locations on residential properties within 30 m of the building, and also 

locations immediately outside the plane of the residential windows are considered to be points of 

reception.  For aggregate facilities, the worst-case points of reception are considered to be outside the 

upper story windows due to potentially increased exposure to the pit operations. The receptor 

locations are shown on the Figures. 

3.2 Noise Criteria 

Appropriate sound level limits used in the assessment of sound from aggregate operations are 

provided in MECP publication NPC-300, “Environmental Noise Guideline Stationary and 

Transportation Sources – Approval and Planning”, Part C release date October 21, 2013”.  Under 

MECP guidelines, the acoustical environment at the receptors is classified as rural (Class 3). The 

collective sound from equipment and activities in the expansion area are considered to be a 

stationary source of sound which will operate during daytime hours only. NPC-300 specifies that the 

sound level limit at any receptors due to the operation of a stationary source is the higher of the 

background one hour energy equivalent sound level (LEQ-1Hr) or the minimum exclusionary limit of 

45 dBA for rural areas during the daytime hours.   
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To ensure a conservative analysis, since road traffic sound levels may be relatively low during some 

daytime hours, the minimum daytime exclusionary limit sound level of 45 dBA is used in the 

following sections of this report as the criterion by which the potential noise impact of the proposed 

aggregate extraction and processing operations are assessed.   

Compliance with MECP criteria generally results in acceptable levels of sound at residential 

receptors, although there may be residual audibility during periods of low background sound. The 

guidelines of NPC-300 apply to sound from the ongoing day-to-day operations of the subject site. 

They do not apply to the temporary sound produced during the preparation and rehabilitation of 

extraction sites, or to the sound produced by road trucks on public roadways. The initial operations 

of building access roadways, stripping top soil, and building localized shielding structures and 

perimeter berms, as well as the final operations of rehabilitation and removal of localized shielding 

structures and perimeter berms) are defined as construction activity. In order to satisfy Provincial 

Standards, the sound levels emitted by the equipment involved in those construction activities must 

comply with MECP Guideline NPC-115, “Sound Levels due to Construction Equipment” [3]. 

4 NOISE ASSESSMENT 

4.1 Description of Noise Sources and Aggregate Operations  

The following items detail the future above and below water extraction and processing operations in 

the pit as indicated on the Operational Plan.  

1. The gravel pit will typically operate from 07:00 to 19:00 on Monday to Friday, and from 07:00 to 
12:00 on Saturday. No other evening or nighttime operations are anticipated. 
 

2. Operations will continue southwards from the existing pit into Area 1 and proceed in an easterly 

direction into Areas 1b and 2 and northerly into Area 3. Extraction is not expected to occur in the 

northeast corner of Area 3 due to limited resources. 

 
3. The aggregate excavation, processing and loading equipment consists of a crushing plant with an 

associated loader, a screening plant with an associated loader and an excavator/dragline for 

below water extraction.    
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4. Processing (crushing and screening) and loading will occur on the final floor of the expansion 
area at an elevation of approximately 243 mASL (metre above sea level) accessed from the 
existing pit. The excavator/dragline will operate on the final floor to extract material from below 
the water table. Loaders/excavator will operate on the floor of the first lift approximately 8 m 

below grade as well as on the final floor to extract material from the working face as mining 

progresses through the phases.

5. Processing equipment will not be located within 90 m of any boundary of the site that abuts 
residential land uses as per “The Provincial Standards – Aggregate Resources of Ontario”, 
Operational Standards for Licences, Section 5.13.

6. The peak number of trucks expected to arrive and depart in the busiest hour is 12.

MECP guidelines require that a worst-case hourly scenario be used in the evaluation.  This scenario 

is discussed below. 

4.2 Acoustical Modelling 

Predictive modeling was used to assess the potential sound emissions of the worst case hourly 

operational scenario.  The prediction model is based on established engineering methods from the 

MECP and ISO Standard 9613 for the prediction of outdoor sound propagation. The calculations 

consider the acoustical effects of distance, foliage, topography and shielding by the excavation face 

where applicable.   

To consider a worst-case operational scenario, the following assumptions were made: 

• All extraction, processing, and loading could occur simultaneously at the closest possible

location to each receptor;

• All processing equipment  (3 m high) will be located on the pit floor at an elevation of

approximately 243 mASL.

• Extraction equipment (2 m high) will be located on the floor of the first lift, approximately

8 m below grade or on the pit floor.

• 12 haul trucks (2.5 m high) arrive and depart.
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The sound levels at each receptor were predicted using the source sound level data in Table 2 below, 

and the assumptions and the details contained in the operational plan outlined above.  

5 RECOMMENDATIONS  

Using the predictive model and assumptions described in the previous section, the following noise 

control requirements were developed and should be included as notes on the Operational Plans: 

1. The following table presents the reference sound levels used for the acoustic modeling 

presented herein.  These sound levels were based on site measurements of similar 

processing equipment to be used in this pit. 

 
Table 2 – Reference Sound Power Levels of Processing Equipment 

Equipment 
Sound Power Level  

dBA re: 10-12 W 

A Crushing Plant with an 
associated loader 

115 

A Screening Plant with an 
associated loader 

108 

Excavator/Dragline 107 

Trucks 101 

 

If other equipment is proposed for operation in the gravel pit, it shall be confirmed 

through measurement to produce sound levels consistent with the above referenced 

sound levels or additional mitigation measures may be required. 

2. A minimum 7.0 m high local acoustical barrier shall be constructed and maintained on 

the pit floor beside the crushing plant in the direction of R1 and R2 when operating 

within 500 m of R1 and R2 in Area 2.  

 

3. A minimum 5.5 m high perimeter berm (above existing grade) shall be constructed along 

the northern boundary adjacent to Area 3, prior to the commencement of extraction or 

processing activities in Area 3. 

 

4. A minimum 7.0 m high local acoustical barrier shall be constructed and maintained on 



 
Noise Feasibility Study for a Category 1 – Class “A” Pit Below Water Page 6 
McPherson Pit Expansion, Central Elgin, Elgin, ON April 1, 2022 
 

the pit floor beside the screening plant in the direction of R1 and R2 once extraction in 

Area 3 has commenced. 

 
5. The crushing plant shall not operate within 350 m of R1 and R2 once extraction in Area 

3 has commenced. 

 
6. It is understood that the owners of R3 also own the lands of the existing pit and the 

expansion lands to be licensed for aggregate extraction.  We understand that they have 

signed an agreement that grants the pit operator relief from implementing any noise 

mitigation measures with regard to R3.  

 

Should the ownership or occupancy of R3 change, a similar agreement shall be reached 

with the new owners/occupants or mitigation measures shall be implemented with 

respect to R3. Those mitigation measures include: 

 The construction of a minimum 6.0 m high perimeter berm to the south and east 

of R3 prior to commencement of processing activities in Area 1A. 

 The construction of the minimum 7.0 m high local acoustical barrier on the pit 

floor beside the crushing plant in the direction of R3. 

 
7. The acoustical local acoustical barriers mentioned above could be the pit face when the 

equipment is located less than 100 m from the pit face; or could be comprised of an earth 

berm, a noise wall, aggregate stockpiles or any other construction with a minimum 

surface density of 20 kg/m2.   

 
8. Activities used to prepare the site for excavation, such as the stripping of topsoil, 

construction of berms, or activities related to the remediation of the site are considered to 

be construction activities.  They are regulated under municipal bylaws and NPC-115 

“Sound Level Limits for Motorized Construction Equipment”. 
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6 CONCLUSIONS  

HGC Engineering has reviewed the operational plan, prepared an acoustical model of the proposed 

activities in the pit and conducted an analysis of those operations based on worst-case operational 

scenarios near each receptor.   Using the modeling assumptions detailed in Section 4 incorporating 

the noise control recommendations detailed in Section 5 and Figure 3, sound levels were predicted at 

each of the receptors as summarized in Table 3. Sample calculations are provided in Appendix A.  

 
Table 3: Predicted Sound Levels at the Residential Receptors [dBA] During the 

Worst-Case Operational Scenarios (With Noise Mitigation) 
 

Receptor 
Daytime Criteria 

(dBA) 
Predicted  

Sound Level (dBA) 

R1 45 45 

R2 45 45 

R3 45 45 

 

These results indicate that the sound emissions from the proposed pit operations, with the 

recommended noise control measures in place, are expected to comply with MECP guideline limits 

at all the neighbouring noise sensitive receptors under the worst-case operating scenarios.  
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Figure 1: Existing Features Plan
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Figure 2:  Aerial Plan
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Figure 3a: Operational Plan Showing Noise Control Measures



Figure 3b: Operational Plan Showing Noise Control Measures



APPENDIX A 

Modeling Parameters & 
Sample Calculations 



The computational acoustical model used for this Assessment (Cadna/A, version 2021 MR 2, 

build 187.5163) is based on the methods from ISO Standard 9613-2.2 “Acoustics - Attenuation 

of Sound During Propagation Outdoors” [4], which accounts for reduction in sound level with 

distance due to geometrical spreading, air absorption, ground attenuation and acoustical 

shielding by intervening structures (or by topography and foliage where applicable). This 

modelling technique is acceptable to the MECP. 

Ground attenuation was assumed to be spectral for all sources, with the ground factor (G) 

assumed to be 0.5 in all extraction areas and in the processing area (chosen to yield the best 

agreement between predictions and onsite measurements based on HGC Engineering 

experience); the ground factor was assumed to be 1.0 in all other areas, representative of grassy 

fields and forest areas. The temperature and relative humidity were assumed to be 10° C and 

70%, respectively.  

The modelling considered one order of reflection, the sufficiency of which was confirmed using 

an iterative convergence analysis with increasing orders of reflection.  

Onsite movement of trucks are modelled as line sources (shown as thin green lines in Appendix 

A), with time weighting factors based 15 km/hr for trucks travelling within the pit. Processing 

and extraction equipment is shown as green crosses on the Figures in Appendix A.
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Figure A1: Predicted Sound Levels and Noise Source Locations during Extraction in Area 1b



Area 1b Operations Calculation Summary Table.  Page 1 of 1

R1 486507 4744025 261.5

Src ID X Y Z LxD Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD ReflD LrD

1b_Trucks 486261 4743459 245.9 98 67.1 0 0.0 ‐1.1 4.8 1.2 0.0 0.0 0.0 0.0 26

A1b_Crusher 486261 4743643 246.0 115 64.1 0 0.0 1.3 2.9 2.6 0.0 0.0 0.0 0.0 44

A1b_Excavator 486297 4743752 250.0 107 61.8 0 0.0 2.3 4.5 1.1 0.0 0.0 0.0 0.0 37

A1b_Screener 486294 4743642 245.5 108 63.8 0 0.0 ‐0.2 4.9 1.9 0.0 0.0 0.0 0.0 37

R2 486213 4744063 261.1

Src ID X Y Z LxD Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD ReflD LrD

1b_Trucks 486261 4743459 245.9 98 66.7 0 0.0 ‐1.4 3.3 1.1 0.0 0.0 0.0 0.0 25

A1b_Crusher 486261 4743643 246.0 115 63.5 0 0.0 1.1 3.8 1.5 4.8 0.0 0.0 0.0 40

A1b_Excavator 486297 4743752 250.0 107 61.2 0 0.0 1.8 5.9 0.7 1.8 0.0 0.0 0.0 36

A1b_Screener 486294 4743642 245.5 108 63.6 0 0.0 ‐0.8 5.1 1.6 2.4 0.0 0.0 0.0 36

Where:  Lr = Lx ‐ Adiv + K0 + Dc ‐ Agnd ‐ Abar ‐ Aatm ‐ Afol ‐ Ahous + Cmet + Refl
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Figure A2:  Predicted Sound Levels and Noise Source and Barrier Locations during Extraction in Area 3
(with Mitigation)



Extraction in Area 3 with Mitigation Calculation Summary Table.  Page 1 of 1

R1 486507 4744025 261.5

Src ID X Y Z LxD Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD ReflD LrD

A2_Crusher 486370 4743665 246.0 115 62.7 0 0.0 1.7 10.2 0.9 0.0 0.0 0.0 0.0 40

A2_Screener 486464 4743672 246.0 108 62.0 0 0.0 ‐1.0 11.8 0.7 0.0 0.0 0.0 0.0 34

A3_Excavator 486356 4743870 251.0 107 57.8 0 0.0 2.5 8.9 0.4 0.0 0.0 0.0 0.0 37

A3_Trucks 486352 4743564 246.8 101 66.9 0 0.0 ‐1.8 4.9 1.4 0.0 0.0 0.0 0.0 30

R2 486213 4744063 261.1

Src ID X Y Z LxD Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD ReflD LrD

A2_Crusher 486370 4743665 246.0 115 63.6 0 0.0 1.4 7.2 1.1 1.1 0.0 0.0 0.0 40

A2_Screener 486464 4743672 246.0 108 64.3 0 0.0 ‐1.1 5.9 1.9 0.0 0.0 0.0 0.0 36

A3_Excavator 486356 4743870 251.0 107 58.6 0 0.0 1.1 5.5 0.8 0.0 0.0 0.0 0.0 41

A3_Trucks 486352 4743563 246.8 101 66.5 0 0.0 ‐1.3 4.5 0.8 0.0 0.0 0.0 0.0 31

Where:  Lr = Lx ‐ Adiv + K0 + Dc ‐ Agnd ‐ Abar ‐ Aatm ‐ Afol ‐ Ahous + Cmet + Refl
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