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EXECUTIVE SUMMARY 
“Shooting Ranges and Sound” is a document intended for those people not trained in 
acoustics, who would like to gain an understanding of the propagation and control ofpagTT0 r conan 
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1.1.3 Sound Pressure 
Sound
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More specifically, impulses fall within the domain of shock wave physics. Given a sound 
source and receiver, gradually increase the 
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1.4.4 Weather, Wind and Temperature Inversion 
Weather is an important factor in outdoor sound propagation. Under most weather 
conditions, both wind and temperature vary with height above the ground. These vertical 
gradients cause the speed of sound to vary with height, which in turn cause the sound 
waves to travel along curved paths from source to receiver. For downwind propagation, 
the speed of sound relative to the ground increases with height, and sound paths are 



Introduction 

Shooting Ranges and Sound 14 

Linear, A and C Frequency Weighting 

The human ear does not hear all frequencies equally well. The human ear is 
significantly insensitive to low frequency sounds (from 20 Hz to 250 Hz), sensitive to 
mid-frequency sounds (from 500 Hz to 2 kHz) and somewhat insensitive to high 
frequency sounds (from 4 kHz to 16 kHz). 

The frequency response of the human ear is taken into account by “weighting” the sound 
according to the frequency. If a sound is measured “un-weighted” – that is, with a “linear” 
or “Lin” frequency weighting – then the incoming sound pressure is not changed. The 
result is described as a sound pressure level and is expressed in dB, dB(Lin) or dBLin. 

At present, the most common and widely used frequency weighting is the A-weighting. 
The frequency characteristic of the C80 TEow is he incoming 
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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 
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In summation, a set of fixed sound level criteria for different surroundings overcomes the 
problems associated with the rigidity of a single fixed criterion and the complexity of 
having to measure existing background sound levels. The existing background sound 
environment will generally be either traffic noise in urban environments (urban hum) or 
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2.2 POINT OF RECEPTION SELECTION 
Definition of the point of reception for noise from shooting ranges is an important step. 
Clearly, residences are the first choice; however, other buildings are also sensitive to 
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When Leq measurements or other sound level measurements are being performed over 
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3.3 SOUND LEVEL MEASUREMENT PERSONNEL 
Levels of impulsive sound due to firearms should only be measured by personnel 
trained in outdoor 
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4.1.2 Design Considerations – Indoor Ranges 
This section considers only the most general principles of noise propagation from the 
interior of a building to the exterior; it is not concerned with the internal noise levels of 
the range. 

Noise is reduced in pressure or loudness as it crosses a wall. This noise reduction, when 
measured in a laboratory, is called transmission loss. The first rule of transmission loss 
is called “Mass Law” and indicates that partitions of higher mass (i.e. greater weight per 
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Barriers 

Barriers can be constructed from many materials (e.g. wood, metal and concrete), but 
they must have a minimum surface density of 20 kg/m2, such as that of 37 mm thick 
wood. Barriers must be continuous, with no gaps or holes and must touch the ground 
(i.e. leaving no gap between the barrier and ground). There should be no trees near the 
barrier or on the top of any berm. 

Climatic Conditions 

In many locations, the wind tends to have a 
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5 ABATEMENT TECHNIQUES 
This section discusses the techniques for reducing the noise produced by outdoor and 
indoor shooting ranges. 

5.1 NOISE ABATEMENT TECHNIQUES FOR OUTDOOR SHOOTING 
RANGES 

In this section, we consider an outdoor shooting range on flat ground (either level or 
sloping). The effects of a natural hill located directly downrange, a combination 
berm/barrier added to the side, and a barrier behind the shooters are examined. 

5.1.1 Natural Hill 
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The sound levels over flat ground are shown, along with the sound levels that occur at a 
20 m high natural hill located 150 m from the shooter’s position. The hill provides more 
than 20 dB attenuation, reducing sound levels from the range of 60 to 70 dBAl to levels 
in the range of 40 to 50 dBAI. 

5.1.2 
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5.1.3 Barrier Behind Shooter 
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6 GLOSSARY 
The majority of these technical definitions are derived from the Ministry of the 
Environment, “Model Municipal Noise Control By-Law: Final Report,” August 1978. 

A-Weighted Sound Pressure Level 
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Slow Response 
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