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Sound Impact Analysis

Duntroon Quarry

Proposed Quarry Expansion
Clearview Township

County of Simcoe

1.0 INTRODUCTION

1.1 PURPOSE

An application has been made by Georgian Aggregates and Construction Inc., a division of Walker Industries
Holdings Limited, for a license to expand the existing quarry operations at the Duntroon Quarry in Clearview
Township.

The purpose of this report is to:

(a) identify the potential noise sources;

(b) outline the sound exposure levels expected at surrounding neighbours during the operation of the
quarry expansion; and

(c) provide recommendations for mitigation measures required to meet the Ministry of Environment
(MOE) environmental noise guidelines.

Sound and vibration from blasting is being dealt with by others.

1.2 SITE

The proposed are to be licensed is identified as:

Lot 25 and Part Lot 26, Concession XII
and Part Lot 25, Concession XI
Clearview Township
Simcoe County

See Figure 1 for a Key Plan.

The proposed license area measures 127.02 hectares, 68.92 of which will be designated for extraction.  The
land uses in the general area include agriculture and rural residential.  Immediately to the south (across
Simcoe Road 91) is the existing Duntroon Quarry.  The proposed operations will be similar to the operations
at the existing quarry, although the annual extracted tonnage may increase.  All processing is currently done,
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and initially will remain at, the permanent plant located in the existing quarry.  Internal haul routes and
conveyors are used to move extracted material to the processing plant.

1.3 NOISE SENSITIVE RECEPTORS

See Figure 2 for the location of noise sensitive receptors.  Receptors 1 and 2, to the west of the site, are
across the Osprey/Clearview Townline (Grey Road 31).  Receptor 3 is located to the north of Receptors 1
and 2.  Receptor 4 is located to the north of the site and is on the 26/27 Nottawasaga Sideroad.  All of the
receptors are single family detached residential dwellings.

All other receptors are further removed from the proposed extraction site and will benefit from increased
distance attenuation and will receive lower sound exposures.

2.0 PROGRAMME OF OPERATION

2.1 OVERALL OPERATION

Initially, overburden will be removed to expose the bedrock.  These activities should be relatively short lived.
Overburden material will be used for both the construction of perimeter berms and the rehabilitation process.

Aggregate extraction will begin near the centre of the site along the southern boundary and will generally
progress clockwise around the site.  Extraction will occur in up to three (3) lifts.  The first (top) lift will be at
least 8 to 10 m deep.

Production activity would involve a wheeled loader at the working face loading quarry trucks which will haul
material to the processing plant.  Processed aggregate will be stored in stock piles near the processing plant
as is now done.  A rock drill will operate on top of the working face drilling bore holes for blasting.  Separate
wheeled loaders will load trucks to haul processed aggregate off-site from the existing plant, as is currently
the case.

3.0 ENVIRONMENTAL NOISE GUIDELINES

The MOE noise guidelines require that the noise assessment determine the “predictable worst case” impacts.
Thus, the assessment needs to evaluate the largest possible excess over the noise guideline limits based
on the proposed operations in any hour of operation.

3.1 ON-SITE OPERATIONS

Noise sensitive receptors are residential uses.  Receptors 1, 2 and 3 are considered to be in a “Class 2 Area”,
according to MOE definition.  A Class 2 Area is an area that has qualities representative of both Class 1 and
Class 3 areas, and in which a low ambient sound environment defined by natural environment and infrequent
human activity will typically be realized as early as 1900 hours.  See Glossary of Terms for definitions of
Class 1, Class 2 and Class 3 areas.

Receptor 4 is considered to be in a “Class 3 Area”.  A Class 3 Area has an acoustical environment dominated
by the sounds of nature.

The appropriate environmental sound level guidelines are found in the MOE Publication NPC-205, “Sound
Level Limits For Stationary Sources In Class 1 and 2 Areas (Urban)” and NPC-232, “Sound Level Limits for
Stationary Sources in Class 3 Areas (Rural)”.  For Class 2 and 3 Areas, the sound from the source (Leq in any
hour) should not exceed the ambient one hour Leq at the receptors of concern, in the corresponding hours.
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Notwithstanding the above, no mitigation is required in a Class 2 Area for any source that does not exceed
50 dBA (one hour Leq), at any off-site receptor of concern between the hours of 0700 and 1900 hours.
Between 1900 and 0700 hours, a 45 dBA limit is applicable.  The guideline limits are 5 dBA lower for a
Class 3 Area.  These guideline sound limits are referred to as “exclusion limits”.

Please note that the MOE terminology “stationary source” refers to the site as a whole including the
composite effect of all of the individual sound sources, even if the latter can actually move around the site.
Thus, source, as referred to above, means the site (operation) as a whole.

3.2 OFF-SITE HAUL ROUTE

There are no specific statutes, regulations, formal policies under the Planning Act or guidelines applicable
to adding licensed motor vehicles to public roadways and dealing with noise.

4.0 EXISTING SOUND ENVIRONMENT

The ambient sound environment in the area is dominated by sounds from Simcoe Road 91 and the
Osprey/Clearview Townline (Grey Road 31).

5.0 APPLICABLE ENVIRONMENTAL NOISE GUIDELINES

Processing and shipping activities will initially not change as a result of the expansion.  The only change is
that extraction will be north of Simcoe Road 91.  However, the processing plant will be located in the
expansion area once Phase 1 has been largely extracted.  To be conservative, the MOE exclusion limits have
been applied for activities in the expansion location.  These are the most stringent of the noise guideline
limits.

6.0 ANALYSIS

A quarry operation is a dynamic, continually changing process, that moves across the site.  The site
operations consist of various components: 

(a) the stripping of overburden;
(b) drilling bore holes in the rock for blasting;
(c) the excavating, transporting and processing of aggregate;
(d) the rehabilitation of the quarry; and
(e) miscellaneous construction activities.

Construction activities are not chronic and are excluded from the assessment as per MOE guidelines.

A Caterpillar 988F Wheel Loader or similar equipment will load material from the working face onto the trucks
which will haul the material to the processing plant.  The trucks will be either Caterpillar 769C, 40 tonne
Euclids or similar equipment.

Sound emission levels for various types of construction equipment such as dozers and front end loaders are
typically rated in accordance with the test procedures of SAE (Society of Automotive Engineers Inc.) Standard
J88.  Maximum sound level potential for various operating conditions is determined.  The maximum sound
emission level data for equipment to be used at the site was obtained directly from the manufacturer.  The
data used in our analysis is:
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Type Model Maximum Sound Emission Level

Front End Loader Caterpillar 988B 82 ± 2 dBA @ 15 m

Haul Truck Caterpillar 769C 85 ± 2 dBA @ 15 m

Previous work with similar construction equipment at operating quarries has indicated that, in practice, sound
levels produced are typically significantly lower than the maximum emission ratings obtained in accordance
with SAE J88 (as much as 10 to 15 dBA).  Sound level measurements of the equipment to be used at the
quarry were done by Valcoustics Canada Ltd. at the existing quarry.  These measurements confirmed that
sound emission levels in use on-site are generally less than the maximum level obtained using SAE J88.
Thus, to be somewhat more realistic, yet still conservative, a maximum sound emission level of 79 dBA @
15 m was used for the front end loader and 82 dBA @ 15 m was used for the haul trucks.

A measurement of the Tamrock Pantera 1500 rock drill was also done during our site visit.  A maximum
sound level of 89 dBA at 15 m was measured and has been used in the noise analysis.  A measurement of
the permanent processing plant indicated a sound level of 83 dBA at a 15 m reference distance.

The factors accounted for in extrapolating the sound to off-site receptors are:

! Geometric spreading (distance) effect: reduction of 6 dBA per doubling of distance.  As the distance
increases, the sound energy is distributed over an ever-increasing volume.

! The attenuation created by sound barriers that intervene between the noise sources and receptors.

Other factors such as ground effect, atmospheric absorption, etc., that would reduce the sound exposures
have not been taken into account, adding to the conservativeness of the assessment.

7.0 RESULTS

The worst case unmitigated sound exposure of 70 dBA will occur at Receptor 2, the closest receptor location
to the site.  The worst case unmitigated sound exposure at the other receptors ranges from 58 to 68 dBA.
See Table 1.  A sample sound exposure calculation is included as Appendix A.

In the worst case, unmitigated sound exposures exceed the MOE nighttime guideline limit of 45 dBA by up
to 25 dBA.  The greatest excess occurs at Receptor 2.

8.0 RECOMMENDATIONS

To mitigate the off-site sound exposures, we recommend:

! Rock drilling operations should only occur during the daytime (0700 to 1900 hours) period.

! During extraction east of the tunnel in Phase 1 and Phases 2 and 3, we recommend an alternative
rock drill be used.  To meet the MOE guideline limits, the rock drill should have a sound emission
level of no greater than 80 dBA at a 15 m reference distance.  Alternatively, interim and/or portable
sound barriers could be used to reduce the off-site sound exposure from the rock drill.  These sound
barriers need to be at least 4.5 m high and should be no more than 10 m from the rock drill.

! Quarrying should move progressively as shown on the operational plans.
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! A perimeter berm be constructed along the west limit of Phase 2, to a height of 4 m, as shown on the
Site Plan (Figure 2).

! The extraction setback for the southwest corner of Phase 2 be established as a minimum 150 m
separation to the Kekanovich residences (R1 and R2).

9.0 CONCLUSIONS

1. With the mitigation measures outlined herein, the sound exposures from the chronic daily operations
will be in compliance with MOE noise guideline limits at all receptors.

2. As the operation moves over the site, elevation, distance and sound exposure vary relative to off-site
receptors.  Thus, the noise analysis has been approached on the basis of determining worst case
conditions to ensure that the data presented does not under-predict the potential off-site sound
exposures.  The interpretation of the sound exposure predictions must take this into account.

3. Operations at the quarry will be a continuation of the existing quarrying operations, except that
extraction will be shifted to the north.  Initially, processing and shipping will remain as they currently
are.

4. It is recommended that:

(a) Rock drilling operations occur only between 0700 and 1900 hours.
(b) An alternative rock drill be used for the western portion of Phase 1 and for Phases 2 and 3.
(c) Quarrying should move progressively as shown on the Operational Plan.
(d) Perimeter berms be constructed as on Figure 2.

JE\hd
J:\2003\103153\000\Reports\Duntroon Quarry Exp Revised Fnl.wpd
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GLOSSARY OF TERMS

Class 1 Area (MOE definition):

means an area with an acoustical environment typical of a major population centre, where the background
sound level is dominated by the urban hum.

Class 2 Area (MOE definition):

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 infrequency human

activity; and
! no clearly audible sound from stationary sources other than from those under impact assessment.

Class 3 Area (MOE definition):

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.

Construction (MOE definition):

"Construction" includes erection, alteration, repair, dismantling, demolition, structural maintenance,
painting, moving, land clearing, earthmoving, 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 Equipment (MOE definition):

"Construction equipment" 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 (MOE definition):

"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.
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dB - Decibel:

See Sound (Pressure) Level.

dBA  -  A weighted decibel:

A nationally and internationally standardized frequency weighting applied to the sound level spectrum to
approximate the sensitivity of the human hearing mechanism as a function of frequency (pitch).

Leq - The energy equivalent continuous sound level:

The constant sound level over the time period in question, that results in the same total sound energy as
the actually varying sound.  Must be associated with a time period.

Lx - Statistical Sound Level Descriptor:

The sound level exceeded for x% of the time.  For all practical purposes, L90 is the residual (lowest)
ambient sound level.

Sound (Pressure) Level:

Measured in decibels (dB) it is the logarithmic ratio of the instantaneous energy of a sound to the energy
at the threshold of hearing.  Mathematically:

SPL dB p
p

( ) log ( )= 20
0

where p is the pressure due to the sound and po is the pressure at the threshold of hearing, taken as 20
micro Pascals.

Stationary Source (MOE definition):

"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.
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TABLE 1

WORST CASE SOUND EXPOSURES

Receptor

Minimum
Source To
Receiver

Distance (m)

Equipment Sound Exposures
(dBA)(1)

Combined Sound Exposure
(dBA)

Excavating Processing Rock
Drill Unmitigated Mitigated

1 150 46 49 68 68 49

2 120 45 44 70 70 50

3 420 40 35 59 59 50

4 490 41 37 58 58 44

Note:

(1) One hour Leq.
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APPENDIX A

SAMPLE CALCULATIONS


