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Noise Impact Assessment

Simcoe Landfill Pyrotechnics

Simcoe County Landfill Site 41

in the Vicinity of Concession 2 and Dawson’s Sideroad
Simcoe County

1.0 THE PROJECT

Valcoustics Canada Ltd. (VCL) has prepared this report in order to assess the impact of noise-based pest
control devices intended to reduce the presence of gulls and other birds at the Simcoe County Landfill Site 41.

The site is bounded by:;

existing agricultural land to the north;

existing agricultural land, with Baseline Road South beyond, to the east;
Concession 2, with existing agricultural land beyond, to the south; and
existing agricultural land, with Dawson's Sideroad beyond, to the west;

Figure 1 shows a Key Plan of the area.

This report is based on the Site Plan (entitled “Phase Well Locations”) dated December 2007 and prepared
by Jagger Hims Limited. Figure 11 shows the site plan in reduced form.

2.0 RECEPTORS OF CONCERN

In this case, the receptors of concern are neighbouring single family dwellings.

Sixteen receptors (R1, R2, and R5 to R18) were used in the analysis. See Figures 2 to 10 for receptor
locations. Receptors R1 through R5 correspond with the receptor locations used in the original Environmental
Noise Assessment, dated August 4, 1987, prepared by VCL. However, Receptors R3 and R4 no longer
represent existing noise-sensitive locations, and thus have been omitted from the current analysis. Receptors
R6 through R18 represent additional analysis locations considered as part of this study.

For all single storey houses, the receptors have been placed 30 m from the dwelling in the direction of the
nearest applicable noise source (on the subject landfill property) at a height of 1.5 m. For all 2-storey houses,
two receptors have been used:

1. Receptors designated with an “A” (i.e., R1A) represent the outdoor amenity space and are placed
30 m from the dwelling in the direction of the nearest applicable noise source (on the subject landfill
property) at a height of 1.5 m above grade.
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POIPPOIOPIPIIOPDIPIOIPIOOOOOO0NOOO0O0COO00OCOCOOPOPCOOPOPOOCPOOPOPOOOPOTOT

VALCOUSTICS CANADA LTD. Simcoe Landfill Site 41/Pyrotechnics — Noise
File: 106-390 Page 2
2. Receptors designated with an “H” (i.e., R1H) represent the house and are placed on the facade of

the dwelling at a height of 4.5 m above grade (corresponding to the second floor window).

3.0 ENVIRONMENTAL NOISE GUIDELINES

The applicable environmental noise guidelines are contained in Ministry of the Environment (MOE), Draft
Publication “Noise Guidelines for Landfill Sites” ® " as well as MOE Publication NPC-232, “Sound Level
Limits for Stationary Sources in Class 3 Areas (Rural)"®¢" 2.

The landfill and neighbouring properties are in an area that is classified as a Class 3 Area (Rural), where the
acoustic environment is dominated by natural sounds having little or no road traffic.

The MOE document “Noise Guidelines for Landfill Sites” details three main headings for noise sources:

] Landfilling Operations;
[ ] Ancillary Facilities; and
] Off-Site vehicles.

The heading “Landfilling Operations” is further subdivided into three types of noise sources:

° Construction and Rehabilitation;
] Landfilling Operations; and
o Pest Control Devices.

The scope of this report is an investigation of pest control devices only. As per the guideline, for impulsive
sound from a pest control device employed in the operation of the landfill site, the sound level limit at a point
of reception expressed in terms of the Logarithmic Mean Impulse Sound Level (L) is 70 dBAI. For
quasi-steady impulsive sound, notincluding other impulsive sound, from a pest control device, the sound level
limit at a point of reception expressed in terms of one-hour equivalent sound level (Lsy) is 60 dBA. A “point
of reception” refers to a point on the premises within 30 m of the dwelling where sound is received.

For noise sources which are neither impulsive nor quasi-steady impulsive, the sound level limit for “Landfilling
Operations” was used. Sound exposures in this case are assessed using one-hour L., (dBA), the energy

equivalent continuous sound level. As per the guideline, the limits for sound levels due to the landfill site
operation at a point of reception are shown in Table 1.

TABLE 1

EXCLUSIONARY SOUND LIMITS FOR LANDFILLING OPERATIONS

Time of Day One-Hour L, (dBA)
0700 - 1900 hours 55
1900 - 0700 hours 45

If the environment is dominated by noise sources of man-made activity, such as industry, commerce, or road
transportation, which produce sound in excess of the above limits, the higher sound levels may be used as
the limit, provided the noise sources are not under consideration for noise abatement by the Municipality or
the MOE.
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Tables 2 to 4 provide the applicable sound level limit for each receptor location.

4.0 SOUND SOURCES AND SCENARIOS

4.1 SOUND SOURCES
Four different devices are proposed for pest control at the landfill site:

whizzers;
bangers;
screamers; and
propane cannon.

Whizzers, bangers and screamers are all shot from a starter pistol. The starter pistol itself uses a "blank” to
propelfignite the whizzer, banger or screamer. The propane cannon is a self-contained unit which creates an
impulsive sound to deter birds.

Thus, the following sources are considered impulsive:

° starter pistol blank;
° banger; and
° propane cannon.

The remaining sources are considered non-impulsive:

® whizzers; and
° screamers.

4.2 SOUND LEVEL MEASUREMENTS

In order to quantify the sound energy generated by the various pest control devices, field measurements were
conducted at the landfill site on June 20, 2008.

Field measurements were conducted at source to receiver distances of 40 m, 80 m, 120 m and 160 m. For
impulsive sources, the measured data was used to calculate a source sound power in dBAI re 102 W. The
source sound power for bangers was 154 dBAI re 10" W. The source sound power for the starter pistol
“blank” was 124 dBAI re 1072 W.

For screamers, a time history of each sample “noise event” was measured at the various distances noted
above. The measurements were then distance corrected, time-aligned, and averaged in order to determine
the time vs. sound level profile for an average screamer event. Distance corrected and time-aligned time
histories are shown in Figure 12, with the profile of the average screamer "noise event” denoted with a dotted
line. Based on the above analysis, the sound power of the screamer event is 133 dBA re 102 W. The fuil
duration of the screamer "noise event” is 2 sec.

Forimpulsive sources, the frequency spectrum is assumed to be flat. For screamers, the frequency spectrum
was calculated from the measurement data, with the overall power level normalized to 133 dBA re 102 W.

4.3 OPERATING SCENARIOS

Landfilling operation at the site will take place between the hours of 0700 and 1900 hours (daytime).

30 Wertheim Court, Unit 25, Richmond Hill, Ontario L4B IB9 Tel: 905-764-5223/Fax: 905-764-6813/E-mail: solutions@valcoustics.com
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According to landfilling operations, the worst case hour (with respect to pest control) would occur when the
truck arrives to make a refuse delivery. At this point, the pest control devices would be used to deter birds
from the area while the delivery is made. Pest control activities during that hour are discussed below.

4.3.1 Impulsive Sources (Excluding the Propane Cannon)

In the worst case hour, the starter’s pistol would be discharged six times; three shots for bangers and three
shots for screamers. This means that there would be nine total impulsive events; six starter pistol impulses
and three banger impulses (the screamer events are non-impulsive and will be discussed in Section 4.3.2).
These nine impulses are used to calculate the L, , for the impulsive sources. This discussion omits the impact
of the propane cannon which will be discussed separately in Section 4.3.3.

To evaluate the potential impact of the impulsive sources (excluding the propane cannon) on the nearby
noise-sensitive receptors, three scenarios were considered. Each scenario places the sources close to one
of the three nearest noise sensitive receptor locations:

. Scenario 1 Sources in the northwest corner of the operational area. This represents the
shortest distance to receptor R5, closest to the northwest corner of the landfill site.

o Scenario 2 Sources in the southwest corner of the operational area. This represents the
shortest distance to receptor R2, closest to the southwest corner of the landfill site.

° Scenario 3 Sources along the east side of the operational area. This represents the shortest
distance to receptor R11, closest to the east boundary of the landfill site.

In each case, the source height for the banger is assumed to be 8 m above grade as the banger cartridge is
shot in the air before it explodes. The source height for the blank is assumed to be 1.5 m above grade. In
order to account for the increasing elevation of the landfilling operation with time, the worst case future
elevation of 10 m (future base grade) above existing grade was used.

4.3.2 Non-Impulsive Sources

As per Section 4.3.1, the worst case hour would include three screamer discharges. Each screamer event
has a duration of 2 sec. As before, the source height is assumed to be up to 8 m (above the “future base
grade”). For the analysis, the worst case 8 m height was used.

The same discharge locations used for the bangers in Section 4.3.1 are used for the screamer analysis.
Thus, the impact of the non-impulsive sources will be considered using three scenarios for three discharge
locations.

It should be noted that the tonal nature of the noise produced by the screamer necessitates a 5 dB penalty
relative to the applicable guideline limit. Thus, 5 dB has been added to the measured source level such that
the resultant levels at the receptor locations can be compared directly with the guideline limits in Table 1.
Whizzers would similarly incur a 5 dB penalty.

4.3.3 Propane Cannon

In addition to the previously discussed sources, the propane cannon may be discharged several times during
the worst case hour. According to available data, the propane cannon produces an impulse level of 125 dBAI
at 5 m. This converts to a source sound power of 150 dBAl re 10"2 W. The propane cannon is discharged
at ground level with a source height of approximately one metre.

Three scenarios are used to analyse the impact of the propane cannon. For Scenario 1, the level of the
propane cannon is 125 dBAIl at 5 m. For Scenarios 2 and 3, it is assumed that the level of the propane
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cannon is reduced to 116 dBAl at 5 m. This reduction could be achieved by adjusting the blast level on the
propane cannon.

5.0 NOISE IMPACT ASSESSMENT

5.1 ANALYSIS

At each of the critical receptor locations, the following procedures were used to assess potential noise impact
from the landfill site on nearby residential land uses.

1. A 3-D acoustic model of the landfill and surrounding lands, as shown in Figures 2 to 10, was
developed using CadnaA V3.7 environmental noise modelling software, which follows the protocol
of the ISO Standard 9613.2, “Acoustics — Attenuation of Sound During Propagation in Outdoors” , to
determine the predicted sound exposures at each of the receptor locations. Accounting for distance
attenuation, ground attenuation and the relevant screening by sound barriers, where present, the
sound exposure from all the relevant noise sources (hourly L., or L) was determined for each
receptor position, for each of the three source types described in Section 4.3 above.

2. Existing grading for the landfill site was assumed to be flat.

3. A perimeter berm 4.0 m in height was included as shown in Figures 2 to 10.

Reference sound levels and activity assumptions for all of the above sound sources are found in Appendix A.
5.2 ASSESSMENT

5.2.1 Impuilsive Sources (Excluding the Propane Cannon)

Table 2 summarizes the site generated log mean impulsive sound level due to impulsive sources (excluding
the propane cannon) at all receptors for each of the three operating scenarios (source locations). The table
also provides the applicable guideline limit for each receptor. Figures 2 to 4 show the predicted log mean
impuilsive sound level for each of the scenarios.

As shown in Table 2 and Figures 2 to 4, the predictions indicate a potential excess at several nearby receptor
locations for each of the scenarios. The use of bangers in the scenario described in Sections 4.3.1 and 5.1
for pest control is therefore not permissible. If additional acoustical screening was provided, the results would
change and the impulsive sources may be acceptable subject to further review.

5.2.2 Non-impulsive Sources

Table 3 summarizes the site generated sound exposures due to non-impulsive sources at all receptors for
each of the three operating scenarios (source locations). The table also provides the applicable guideline limit
for each receptor. Figures 5 to 7 show the predicted sound exposures for each of the scenarios.

As shown in Table 3 and Figures 5 to 7, the predictions indicate that the sound exposure at all receptor
locations will be within the guideline limit for each of the three scenarios. In fact, the maximum sound
exposure due to non-impulsive sources is 42 dBA (across all scenarios). This means that if whizzers were
added to the operating scenario, the guideline limit would still not be exceeded provided:

] the number of whizzers discharged in the worst case hour is approximately the same as the number
of screamers discharged; and

30 Wertheim Court, Unit 23, Richmond Hill, Ontario L4B 1B9 Tel: 905-764-5223/Fax: 905-764-6813/E-mail: solutions@valcoustics.com
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° the "noise event” associated with a whizzer has approximately the same overall level and duration as
a screamer.

5.2.3 Propane Cannon

Table 4 summarizes the site generated log mean impulsive sound level due to the propane cannon at all
receptors for each of the three operating scenarios. The table also provides the applicable guideline limit for
each receptor. Figures 8 to 10 show the predicted log mean impulsive sound level for each of the scenarios.

For Scenario 1 (Figure 8), the guideline limit is not exceeded at any receptor location provided the discharges
take place within the indicated area (maroon box). If the cannon were discharged west of the area indicated
in the scenario described in Sections 4.3.3 and 5.1, the guideline limit would be exceeded at one or more
receptors. As with the impulsive sources (excluding the propane cannon), if additional acoustical screening
was provided, the results would change and the propane cannon may be acceptable at all locations on the
site subject to further review.

For Scenarios 2 and 3 (Figures 9 and 10), the cannon can be discharged at any location on the site and the

log mean impulsive sound level at all receptors are kept within the guideline limits. The reduction in sound
exposure is achieved by reducing the source sound power of the propane cannon by 9 dB.

6.0 SUMMARY OF RECOMMENDATIONS

Recommended noise mitigation measures to create compliance with the MOE noise guidelines under normal
“worst case" operating conditions as outlined in Sections 4.3 and 5.1:

1. Bangers should not be used for pest control as they produce Logarithmic Mean Impuise Sound Levels
(L,w) in excess of the guideline limit at any location around the perimeter of the site. If bangers are
deemed essential as pest control devices, their usage would be highly restricted to a very small area
towards the middle of the landfill site.

2. Screamers (and similarly whizzers) can be used for pest control assuming that each device is
discharged approximately three or less times per hour.

3. The propane cannon can be used for pest control on the site assuming one of two conditions is met:

(a) the propane cannon may be used at full power, but the discharge is restricted to the area
shown in maroon on Figure 8;

(b) the sound power of the propane cannon is reduced to 116 dBAl at 5 m. The cannon can
then be discharged at any location on the landfill site.

If the operating scenario were altered (i.e., enhanced screening provided), then the noise impact should be
reassessed.

7.0 CONCLUSIONS

With the implementation of the above recommendations, the resulting sound exposures will comply with MOE
noise guidelines under normal “worst case” operating conditions.
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