February 28, 2018
File: 3006-18A

City of Pitt Meadows
12007 Harris Road
Pitt Meadows, BC
V3Y 2B5
Attention: Mike Bandy
Dear Mr. Bandy:
Re:

Pitt Meadows Gun Club, 17428 129 Ave, Pitt Meadows
Noise Survey and Reporting

To measure and assess firearm noise levels generated at Pitt Meadows Gun Club (PMGC), BKL
conducted noise monitoring at two locations north of PMGC on January 24, 2017. This report
summarizes BKL's measurements and assessment. The measurement locations were selected because
they represent the residential properties nearest to PMGC.
Location 1:
Location 2:

17465 129th Avenue, Pitt Meadows, British Columbia
Public access way to the south of Kennedy Road

Appendix A shows the locations, PMGC, and the surrounding community.
Instructions
In accordance with your instructions, BKL has:
•
•
•

conducted noise measurements at the above locations during use of the gun range
during benign or neutral weather conditions;
provided you with a report containing the data obtained from the aforesaid noise
testing; and
compared the resultant sound levels to relevant standards and guidelines for
informative purposes.
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Please refer to Appendix B for background information on sound to assist with interpretation of this
report.
BKL understand that:
•
each house has a different set-up, therefore the house used during operating hours
depends on shooter preference.
•
typically, one or two houses operate simultaneously.
•
all four houses are generally only used during competition events.
Noise Criteria
City of Pitt Meadows Noise Bylaw
The City of Pitt Meadows Bylaw No. 2138 (the Noise Bylaw) outlines the noise regulations for Pitt
Meadows. The Noise Bylaw outlines both quantitative and qualitative criteria for noise generating
activities.
Section 4.2 outlines qualitative noise criteria for operations and states the following:
No person being the owner or occupier of real property shall allow or permit such real property
to be used so that noise or sound which emanates there from, disturbs or tends to disturb the
quiet, peace, rest, enjoyment, comfort, or convenience of any person or persons in the
neighbourhood or vicinity.
Section 9 provides quantitative noise criteria. Given the neighbouring site is zoned as a “Quiet” zone,
the Noise Bylaw states that sound levels emanating from or impinging upon real property shall not
exceed 55 dBA continual sound and 80 dBA non-continual sound during the daytime.
The definition of Continual Sound is:
...any uninterrupted or frequent sound occurring for a period or periods totalling in excess of three
(3) minutes in any fifteen (15) minute period of time.
Alternative Assessment Criteria
Given that noise from gun ranges can often comply with the quantitative noise criteria in City noise
bylaws but still result in complaints from neighbouring residents, alternative methods are often used
to assess noise from gun ranges. A commonly referenced guideline is Ontario Ministry of Environment
NPC-232 (MOE Guideline), issued in 1995, as it provides noise criteria specifically for shooting ranges.
The key criteria in the MOE Guideline are in Section 8, summarized below.
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
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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 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.

Given that the PMGC was founded in 1946, the applicable noise criterion is assumed to be 70 dBAI LLM.
Other guidelines from outside of Canada may also be of interest if you want to consider the
significance of the number of shooting days in a week, the background sound level, and the time of
day when shooting occurs. For further details on the MOE Guideline and other alternative assessment
methodologies, please refer to Appendix C.
Measurement Description
Two 01 dB DUO Smart Sound Level Meters, serial numbers 11004 and 10395, were used to take the
measurements. The equipment was calibrated on site using a Brüel & Kjær Type 4230 sound calibrator.
The meters were set up at two locations to conduct short-term continuous monitoring from 9:30 am
to 11:00 am on January 24, 2017. As the PMGC currently does not have permission to operate, use of
the gun range was arranged in conjunction with the City of Pitt Meadows and PMGC. While the tests
did not capture the gun range during an actual event, BKL developed a testing plan in conjunction with
the City and PMGC to ensure a variety of operational scenarios were conducted at the site during
testing.
The firing range is divided into four houses, or shooting areas. The following operating scenarios were
measured during the noise survey:
•
•
•
•
•

all four houses operating simultaneously;
each house independently (e.g., only House 1, then only House 2, etc.);
houses 1 and 2 operating simultaneously;
house 2 and 3 operating simultaneously; and
houses 3 and 4 operating simultaneously.

Five shooters were in place near each house, one at each of the five set shooting positions for that
house. In turn, each shooter fired five shots as per standard competition rules. Therefore, there was
a total of 25 shots per round. This process was then repeated. This means there were a total 50 shots
for each of the above scenarios.
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During the measurements, the weather was overcast, generally dry with brief periods of light showers.
The wind speeds were between 0 and 2 m/s, generally from the south.
The measured firing noise was clearly audible above the background noise. The sound level meters
collected comprehensive noise data and, in addition, stored continuous audio files so that the data
could be listened to. This helped in identifying specific noise events and, in particular, to confirm
whether specific events were firearm noises or not. Noise levels from two houses operating
simultaneously were recorded for informational purposes only and have not been assessed.
The resulting time histories of the noise measurements are provided in Appendix D.
Comparison to Noise Criteria
We have considered the results for five scenarios: each of the four houses in use independently and
then all houses in use simultaneously.
City of Pitt Meadows Criteria
We have assumed that firing noise during events would occur for less than three minutes in any 15
minute period and would therefore be classified as Non-Continual Sound. We have considered the
LASmax level for every gun shot during the testing and recorded the number of events above and below
the 80 dBA noise criterion. A total 50 shots were taken at each house.
Table 1: Summary of Measured Maximum Noise Levels During Testing
Maximum LASmax
Scenario

Location 1

Location 2

House 1

76 dBA

<70 dBA

House 2

72 dBA

<70 dBA

House 3

70 dBA

<70 dBA

House 4

<70 dBA

<70 dBA

The noise levels for shooting at all houses were all below the noise criterion for both Location 1 and
Location 2.
MOE Guideline Noise Criteria
In accordance with the MOE Guideline, the 20 loudest noise events for each of the four houses were
identified at each of the two monitoring locations. Then, the LLM was calculated for both sites. These
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levels were averaged from multiple firearm noise events. The resulting LLM at each site are summarized
in Table 2 below.
Table 2: Summary of Calculated LLM at Measurement Locations
Scenario

Average Impulse Level (dBA LLM)*
Location 1

Location 2

House 1

85

63

House 2

82

64

House 3

80

61

House 4

77

60

All Houses

85

64

* methodology as described in MOE Guideline (see Appendix C)
The average LLM exceeded the MOE Guideline noise criterion of 70 dBA at Location 1 for shooting at
all four houses. Noise levels complied with the criterion at Location 2.
Conclusions
We have conducted attended noise measurements on the north side of Pitt Meadows Gun Club.
Table 1 indicates that noise from the gun club complied with the Noise Bylaw.
However, as shown in Table 2, the resulting LLM values were well above the MOE Guideline noise limits
at the nearest residence for firing from any location at PMGC.
This report completes our current scope of work. Please contact the undersigned if you have any
questions or concerns, or require any further work or expert opinion.
Sincerely,
BKL Consultants Ltd.
per:

BKL Consultants Ltd.
per:

Brigette Martin, EIT
Acoustical Consultant

Mark Bliss, P.Eng., INCE
Principal
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Appendix B: Background Information on Sound
The two principal components used to characterize sound are loudness (magnitude) and pitch
(frequency). The basic unit for measuring magnitude is the decibel (dB), which represents a logarithmic
ratio of the pressure fluctuations in air relative to a reference pressure. The basic unit for measuring
pitch is the number of cycles per second, or hertz (Hz). Bass tones are low frequency and treble tones
are high frequency. Audible sound occurs over a wide frequency range, from approximately 20 Hz to
20,000 Hz, but the human ear is less sensitive to low and very high frequency sounds than to sounds
in the mid-frequency range (500 to 4,000 Hz). A-weighting networks are commonly employed in sound
level meters to simulate the frequency response of human hearing, and A-weighted sound levels are
often designated with the abbreviation dBA rather than dB.
A time weighting is also applied when assessing the maximum sound level from specific sound sources.
Most municipal noise bylaws specify the use of a slow weighting, the World Health Organization
(WHO) recommends that the fast weighting best represents how the human brain processes sound,1
and sometimes the impulse weighting is used for highly impulsive sounds2 such as firing noise. For a
given noise event, the impulse sound level is always higher than the fast sound level, which is always
higher than the slow sound level.
If a continuous sound has an abrupt change in level of 3 dBA it will generally be noticed while the same
change in level over an extended period of time may go unnoticed. A change of 6 dBA is clearly
noticeable subjectively, an increase of 10 dBA is generally perceived as being twice as loud and an
increase of 20 dBA is generally perceived as being four times as loud.
Noise is generally defined as unwanted sound, which carries no useful information and tends to
interfere with activities or the ability to receive and interpret useful sound. The intrusiveness and
potential disturbance caused by noise depends largely upon the background noise level that exists
when the noise occurs.3 However, the response to noise is subjective and depends on other factors
such as the absolute level of sound, the time of day, local attitudes to the premises and expectations
for quiet by the individual.
Sound levels typically reduce by 6 dB every time the distance from the sound source is doubled due
to geometric sound spreading. Sound levels can also change depending on the intervening terrain and
ground cover, weather effects, sound reflections, etc. Sound will have less attenuation with distance
in downwind and temperature inversion conditions, and more attenuation in upwind and temperature

1

World Health Organization (WHO). 1999. Guidelines for Community Noise. Geneva, World Health Organization.

2

Impulsive sound is non-continuous sound characterized by brief bursts of sound pressure, with the duration of each
impulsive sound usually less than one second.
3

United States Environmental Protection Agency (EPA). 1974. Information on Levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adequate margin of Safety. Washington, United States Environmental Protection
Agency.
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lapse conditions. A downwind condition is when the listener is downwind of the sound source. A
temperature lapse condition often occurs during the middle of the day when the skies are clear.
With respect to firing noise, the orientation of the firearm is also an important factor because sound
does not radiate equally in all directions from the firearm. Factors that affect the firing sound level at
a receiver location include the
•
•
•
•
•
•
•
•

type of firearms and ammunition being used;
shooting frequency;
location and orientation of the ranges;
location and orientation of the firearms being used within each range;
presence of terrain, buildings, barriers or other solid objects that block the line of sight
from the firearms and bullets to the nearest dwellings;
presence of dense foliage that blocks the line of sight from the firearms and bullets to
the nearest dwellings;
ground cover conditions (i.e., dry grass, fresh snow, etc.); and
weather conditions (i.e., wind speed, wind direction, cloud cover).
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Appendix C: Alternative Noise Assessment Criteria
There is no legislation in British Columbia that specifies how to rate firing range noise potentially
affecting a surrounding community. In cases like this, it is industry standard practice for an acoustical
consulting firm to specify relevant criteria on a project-by-project basis, whether that criteria was
developed by the consultant or based on guidelines or standards used in other parts of Canada or the
world. Publishers of recognized guidelines or standards in acoustics include the
•
•
•
•
•
•
•

Ontario Ministry of Environment (MOE);
World Health Organization (WHO);
International Organization for Standardization (ISO);
American National Standards Institute (ANSI);
American Society for Testing and Materials (ASTM);
British Standards Institute; and
Australia Environmental Protection Agency (EPA).

The Ontario MOE criteria is considered to be the most useful in this case because it is
•
•
•
•

specifically designed to regulate firing ranges in rural areas4;
Canadian;
well established, having been in use for the past 20 years; and
referenced by other recognized groups such as the RCMP5

We are not aware of any issues from others applying this criteria for litigation purposes. The Australia
EPA Victoria outdoor shooting range criteria (attached) could also be useful in some cases because it
considers the number of shooting days per week and time of day to better represent the actual
community disturbance.
The following summarizes the Ontario MOE criteria:
8.

SOUND LEVEL LIMITS - SPECIFIC IMPULSIVE SOUNDS
(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:

4

Ontario Ministry of the Environment (MOE). 1995. Sound Level Limits For Stationary Sources in Class 3 Areas (Rural),
Publication NPC-232. Ontario MOE.
5

Swallow, John C., John Hemingway and Pearlie Yung. 2007. Shooting Ranges and Sound. Ottawa, Her Majesty the
Queen in Right of Canada as represented by the Royal Canadian Mounted Police (RCMP).
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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.

Requirements for the measurement of the Logarithmic Mean Impulse Sound Level (LLM) are defined
in NPC-1016, NPC-1027 and NPC-1038, with the below relevant clause noting that a minimum of
20 measurements are required for averaging (from NPC-103):
3.

Procedure for Measurement of Steady or Impulsive Sound
(4)
Use of Instrumentation
(f) Measurement - Impulse Response - Frequent Impulses
(iii)
Level Reported
The Logarithmic Mean Impulse Sound Level (LLM) of the 20 or more
measurements shall be calculated and reported to the nearest decibel.
This Logarithmic Mean Impulse Sound Level is a valid and effective sound
level for any one hour period during which readings were taken pursuant
to subclauses (i) and (ii).

To put these decibel levels into perspective, the following commentary from the RCMP report Shooting
Ranges and Sound has been quoted below:
“The Ministry of the Environment, “Model Municipal Noise Control By-Law: Final Report,” August
1978, recognizes that existing gun clubs may have difficulty reaching the 50 dBAI level, and thus
include a “grandfather” clause allowing the higher sound level of 70 dBAI. The 50 dBAI level is
also included in the Ministry of Environment and Energy, “Guide to Applying for Approval (Air):
Noise and Vibration,” November 1995 and in the Federal-Provincial Advisory Committee on
Environmental and Occupational Health, Health and Welfare Canada, “National Guidelines for
Environmental Noise Control.”
Arntzen, Eystein, Sorensen, Stefan and Lindblom, Eva, “Annoyance Caused by Noise from
Shooting Ranges,” FASE, 84, pp. 443-448 indicates that community reaction to impulsive sound
is “very low” when levels are less than 60 dBAI.
Smoorenburg, Guido F., “Evaluation of impulse noise, in particular shooting noise, with regard
to annoyance,” Internoise, 81, pp.779-782. 44 indicates that the “threshold for annoyance” due
to impulsive noise is from 60 to 65 dBA (fast), which corresponds to approximately 65 to 70 dBAI.

6

Ontario Ministry of Environment (MOE). 1978. Technical Definitions, Publication NPC-101. Ontario MOE.

7

Ontario Ministry of Environment (MOE). 1978. Instrumentation, Publication NPC-102. Ontario MOE.

8

Ontario Ministry of Environment (MOE). 1978. Procedures, Publication NPC-103. Ontario MOE.
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These references specify that the range of sound levels for limited community reaction to the
sound of firearms is between 50 dBAI and 70 dBAI.”
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Noise Level Measured at Location 1
90
All Houses Firing

House 1 Firing

House 2 Firing

House 3 Firing

House 4 Firing

80

Noise Level (dB)

70

60
LASMax [1 sec]
LAImax [1 sec]

50

40

30
10:15

10:30

Time

10:45

Noise Level Measured at Location 2
90
All Houses Firing

House 1 Firing

House 2 Firing

House 3 Firing

House 4 Firing

80

Noise Level (dB)

70

60
LASMax [1 sec]
LAIMax [1 sec]

50

40

30
10:15

10:30

Time

10:45

