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4.4 NOISE 

4.4.1 Introduction 

Construction and operation of the Mt. Milligan project will increase continuous noise levels in 
the area; therefore, an assessment of noise must be completed as part of the environmental 
assessment.  The intent of a noise assessment is to consider possible noise effects before a 
facility is constructed or operated because the cost to retrofit may be significantly higher 
than if noise mitigation measures are incorporated into the initial design.  The best practical 
technology (in terms of cost versus benefit) should be used to minimize potential noise 
effects on the surrounding environment. 

An assessment of background noise is a prerequisite to any noise assessment.  When 
background noise is added to the noise generated by the project, it will increase the noise 
levels in the environment.  Knowing what the background noise levels are is also important 
for assessing the perception of sound because a person’s subjective reaction is to compare 
the new noise environment to the existing noise environment. 

Noise is typically defined as unwanted sound.  Most environmental noise is a combination of 
sounds from distant indistinguishable sources resulting in a relatively steady background 
noise with no identifiable source.  In the Mt. Milligan area, these distant sources may include 
aircraft, vehicles, trapping activities, forestry activities, wind, birds, and animals.  They are 
relatively constant from moment to moment.  As natural forces change or as human activity 
follows its daily cycle, sound levels may vary slowly from hour to hour.  Superimposed on 
this slowly varying background noise is a succession of identifiable noisy events of brief 
duration.  These may include a logging truck, a helicopter, an aircraft or a snowmobile.  
Each activity causes the environmental noise levels to vary from instant to instant. 

When construction and operation of the Mt. Milligan mine begins, noise will be generated 
from the following activities: 

• drilling 
• blasting 
• excavating (bulldozers) 
• loading (shovels and loaders) 
• crushing (primary gyratory crusher and secondary crushers) 
• milling (high-pressure roll crushers) 
• screening 
• loading/conveying 
• vehicular movement 
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Mining operations and the primary crusher will be the main sources of noise pollution.  Noise 
from vehicles will be intermittent, but it will also add to the background noise levels.  Noise 
generation may last for an instant, or it may be intermittent or continuous and may have low 
or high levels. 

4.4.2 Information Sources and Methodology 

4.4.2.1 Noise Standards and Criteria 

Because British Columbia does not have ambient noise standards applicable to the remote 
area of the proposed Mt. Milligan pit mine, two relevant noise guidelines are proposed here: 
(1) the Irish Environmental Protection Agency (Irish EPA) guideline note for noise in relation 
to open pit mining and (2) the Alberta Energy and Utilities Board (Alberta EUB) noise 
guideline that relates to remote locations. 

The Irish Environmental Protection Agency (Irish EPA) is one of the few agencies that 
explicitly addresses environmental noise in relation to mining activities (Irish EPA 1996).  
It deals, in general terms, with the approach to be taken in the measurement and control of 
noise, and provides advice in relation to the setting of noise emission limit values and 
compliance monitoring. 

In relation to pit developments and ancillary activities, it recommends that noise from on-site 
activities shall not exceed the following noise emission limit values at the nearest noise 
sensitive receptor: 

• daytime: 08:00 – 20:00:  Leq,1h = 55 dBA 
• nighttime: 20:00 – 08:00:  Leq,15min = 45 dBA 

The Irish EPA also specifies that no noise level shall exceed the limit value by more than 
2 dBA.  On-site activities, e.g., loading and moving of materials, should be permitted during 
nighttime hours only when they comply with the noise emission limit values.  Where existing 
background noise levels are very low, lower noise emission limit values may be appropriate.  
Audible tones or impulsive noise should be avoided at night.  It is also appropriate to permit 
higher noise emission limit values for short-term temporary activities such as construction of 
screening embankments etc., where these activities will result in a considerable 
environmental benefit. 

In relation to blasting activities within quarry development, the Irish EPA recommends that 
the following vibration and air overpressure emission limit values are adopted and applied at 
the nearest vibration sensitive location, e.g., a residential property: 

• groundborne vibration: Peak particle velocity = 12 mm/s, measured in any of the three 
mutually orthogonal directions at the receiving location (for vibration with a frequency of 
less than 40 Hz) 
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• air overpressure: 125 dBA (linear maximum peak value), with a 95% confidence limit 

Normal hours of blasting should be defined (e.g., 08:00 – 19:00) and provision should be 
included to permit blasting outside these hours for emergency or safety reasons beyond the 
control of the operator. 

The Alberta Energy and Utilities Board (Alberta EUB) regulates noise emissions from 
energy-related facilities at remote locations under Interim Noise Control Directive 99-8.  The 
methods used to assess compliance with ID 99-8 are stipulated in detail in Alberta EUB 
Guide 038 (EUB 1999).  Although the Mt. Milligan project is not energy related, it is in a 
remote location thus it partially falls under ID 99-8 application criteria. 

The ID 99-8 defines that in most noise-related complaint situations the comprehensive 
sound level (CSL) must be measured and compared with the permissible sound level (PSL).  
The CSL for the facility must not exceed the PSL, which is calculated as follows: 

Permissible 
Sound Level = Basic 

Sound Level + Daytime 
Adjustment + Class A 

Adjustment + Class B 
Adjustment 

EUB defines basic sound levels at night, which are more stringent than daytime levels, as 
shown in Table 4.4-1. 

Table 4.4-1: Basic Sound Levels for Nighttime 

Dwelling Unit Density Per Quarter Section of Land 
Proximity to 

Transportation 
1–8 dwellings; 

Nighttime (dBA) 
9–160 dwellings; 
Nighttime (dBA) 

>160 dwellings; 
Nighttime (dBA) 

Category 1 40 43 46 

Category 2 45 48 51 

Category 3 50 53 56 

 

Categories are defined as follows: 

Category 1 Dwelling units more than 500 m from heavily traveled roads or rail lines 
and not subject to frequent aircraft flyovers. 

Category 2 Dwelling units more than 30 m but less than 500 m from heavily traveled 
roads and/or rail lines and not subject to frequent aircraft flyovers. 

Category 3 Dwelling units less than 30 m from heavily traveled roads or rail lines 
and/or subject to frequent aircraft flyovers. 

A dwelling unit is defined as any permanently or seasonally occupied dwelling with the 
exception of an employee or worker residence, dormitory or construction camp within an 
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industrial plant boundary.  In the camps, residential noise standards may be applicable.  
Other terms referenced in the categories above are defined as follows: 

Seasonally occupied 
dwelling 

A fixed residence with a conventional foundation that, while not 
being occupied full time, is occupied regularly (about six weeks or 
more per year). 

Density per quarter 
section 

Refers to a quarter section with the affected dwelling at the centre 
(a quarter mile/400 m radius).  For quarter sections with various 
land uses or with mixed densities, the density chosen is then 
averaged for the area under consideration. 

Heavily traveled roads Generally includes primary and secondary highways and any other 
road where the average traffic count is 10 vehicles or more per 
hour every night. 

Rail lines Includes any rail line where there is the passage of one train with 
at least 25 cars every night. 

For any existing or planned recreational cabins and lodges in the area of the proposed 
project, which are in the Category 1 group, the basic sound level (BSL) is 40 dBA nighttime.  
The daytime adjustment is +10 dBA.  A Class A adjustment includes seasonal adjustment 
(A1), tonal and impulse components (A2) and ambient monitoring adjustment (A3).  For 
seasonally occupied dwellings in the area, the adjustments are: A1 = 0 dBA; A2 = 0 dBA 
and A3 = 0 dBA.  A Class B adjustment, which is based upon people’s responses to 
temporary activities, is 0 dBA because activities will last longer than two months.  Therefore, 
the calculated permissible sound level (PSL) for occupied dwelling will be: 

• daytime PSL  =  40 + 10 + 0 + 0 =  50 dBA 
• nighttime PSL  = 40 + 0 + 0 + 0 =  40 dBA 

The permissible sound level is the maximum integrated (averaged) sound level that a facility 
or construction site must not exceed at the nearest or most affected residence.  Even for 
remote facilities where there are no affected dwellings, uncontrolled sound generation is not 
allowed, and retrofitting may be needed if a residence is built and the facility is no longer 
remote.  New facilities planned for remote areas should be designed to meet a target sound 
level of 40 dBA Leq at a distance of 1.5 km.  Using the rule of 6 dBA loss per doubling of 
distance from the source, the Mt. Milligan facility is expected to generate a sound level of 
maximum 70 dBA at 50 m from a noise source in order to comply with nighttime PSL.  As a 
target, this does not establish compliance should infringement occur.  The ID 99-8 Directive 
allows for short-time exceedances during operations; however, noise control measures must 
be considered during construction and operation phases.  

The above review of Irish EPA and Alberta EUB environmental noise guidelines shows that 
the Alberta EUB based permissible sound level is more restrictive by 5 dBA than the Irish 
EPA noise limits.  In line with the best public interest, any environmental impact assessment 
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is inherently conservative, therefore the more restrictive Alberta EUB permissible sound 
levels were accepted for this project.  However, because the Alberta EUB guide addresses 
operational noise, for blasting activities that generate vibration the Irish EPA guide is 
adopted. 

4.4.2.2 Study Area Boundaries 

Spatial Boundaries 

The local study area (LSA) consists of an ellipse of about 1.5 km distance from the 
proposed project’s permanent noise sources.  According to Alberta EUB noise guide, even 
for remote facilities where there are no affected dwellings the 40 dBA regulatory compliance 
should be achieved at sites 1.5 km from the noise sources.  The plant site, construction 
phase living quarters, the mining pits, and part of local road infrastructure are all inside the 
LSA that is shown in Figure 4.4-1. 

The regional study area (RSA) overlaps the proposed project footprint by 8 km in each 
direction as shown in Figure 4.4-2.  The boundary-determining factor is that a distance of 
about 8 km is needed for attenuating the high level blasting noise to the background levels 
in the surrounding environment.  Knowing what the noise levels will be in RSA is of a 
primary interest to wildlife impact assessment; however, it also important to peoples whose 
traditional territories lie in and around the project area, if this activity induces change in the 
natural environment. 

Temporal Boundaries 

Noise will be produced by equipment and activities during the project’s construction, 
operation, and reclamation phases.  Maximum noise levels are expected to occur during 
construction at locations where blasting will be necessary.  The duration of construction 
activities, like ground clearance, excavation, and processing plant construction is expected 
to be relatively short-term in nature.  Temporal boundaries during operation will be equal to 
time of project operation with boundaries limited to the mine site, the plant area, and hauling 
routes.  No distinction is made between daytime and nighttime periods because construction 
and operational activities will be carried out continuously. 
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Figure 4.4-1: Local Study Area for Noise Assessment 
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Figure 4.4-2: Regional Study Area for Noise Assessment 
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4.4.3 Fundamentals of Acoustics 

Sound is technically described in terms of amplitude (loudness) and frequency (pitch).  The 
standard unit of sound amplitude measurement is the decibel (dB).  The decibel scale is a 
logarithmic scale that describes the physical intensity of the air pressure vibrations that 
make up any sound.  The pitch of the sound is related to the frequency of the air pressure 
vibration.  Because the human ear is not equally sensitive to a given sound level at all 
frequencies, a special frequency-dependent rating scale has been devised to relate noise to 
human sensitivity.  The A-weighted decibel scale (dBA) provides this compensation by 
discriminating against frequencies in a manner approximating the sensitivity of the human 
ear. 

There is a relationship between the subjective noisiness or loudness of a sound and its 
intensity.  Each 10 decibel increase in sound pressure level is perceived as about a doubling 
of loudness over a fairly wide range of intensities (Bell 1994).  The decibel scale and typical 
examples of equivalent noise sources are shown in Table 4.4-2. 

Table 4.4-2: Range of Typical Noise Levels 

Sound Pressure Level  
(dBA) Typical Source Subjective Evaluation 

130 (Threshold of pain) Blasting 
120 Jet take-off 
110 Rock concert 

Extremely noisy - intolerable 

100 Pneumatic hammer 
90 Heavy truck 

Very noisy 

80 Busy street traffic 
70 Loud radio or television 

Loud 

60 Department store 
50 General office 

Moderate to quiet 

40 Living room 
30 Bedroom 

Quiet to very quiet 

20 Unoccupied recording studio Almost silent 
< 10 (Threshold of hearing) Anechoic chamber Silent 

 

The sound level of 0 dBA corresponds roughly to the threshold of hearing.  The sound level 
of a quiet countryside is about 20 dBA, whereas a calm environment has sound levels 
between 30 and 50 dBA.  Above 70 dBA, sounds become very disruptive (ISO 1969; US 
EPA 1974).  Construction sources, e.g., pneumatic hammers, produce noise levels around 
100 dBA. 

Because sound levels can vary markedly over short periods, a method for describing either 
the average character of the sound or the statistical behaviour of the variations must be 
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used.  Most commonly, environmental sounds are described in terms of an average level 
that has the same acoustical energy as the summation of all the time-varying events.  This 
energy equivalent sound/noise descriptor is called equivalent level (Leq).  The most common 
averaging period for Leq is hourly; however, it can describe any series of noise events for 
any selected duration such as daytime (07:00 to 22:00) and nighttime (22:00 to 07:00).  The 
Leq is particularly useful for describing the subjective sound change in an environment, 
where the source of sound remains the same, but where the level of activity changes.  
Additional statistical noise descriptors were developed to describe the time-varying 
character of environmental noise.  L10 is the A-weighted sound level that is equalled or 
exceeded only 10% of the measurement time.  The L10 provides a good measure of the 
maximum sound levels caused by intermittent or intrusive noise.  L50 is the A-weighted 
sound level that is equalled or exceeded 50% of the time; it is the median sound level.  L90 is 
the A-weighted sound level that is equalled or exceeded 90% of the time.  Because this is 
“most” of the time, L90 has been adopted as a good measure of the ambient or background 
noise of the site. 

The frequency of sound waves refers to the number of complete air pressure fluctuations 
per second.  The unit of measurement is the cycle per second (cps) or Hertz (Hz).  Most 
sound in the environment consists of a broad band of frequencies at different levels.  
A sound spectrum is typically described as 1/3 or 1/1 octave band, which separate the 
audible frequency range for humans (about 20 to 20,000 Hz).  The rate of sound 
propagation is frequency-dependent.  Attenuations in air and other media are greater for low 
frequency noise than for infrasound.  Typical air attenuations at 20ºC and 70% relative 
humidity are as follows: 

Frequency (Hz) 31.5 63 125 250 500 1 k 2 k 4 k 8 k 
Attenuation (dB per 1 km) 0.0 0.1 0.3 1.0 2.7 5.4 9.7 23.2 74.8 

 

The above shows no attenuation at low frequencies, e.g., 31.5 Hz and very little at 63 Hz.  It 
is seen that air attenuations are a small contributor to losses at low frequencies but, 
because attenuation increases rapidly as frequency rises, air attenuation can be a main 
contributor to noise dissipation at much higher frequencies in the kiloHertz range.  As a 
result, noise, which has traveled over long distances, is normally biased towards the low 
frequencies, i.e., long wavelengths. 

The presence of a prevailing, specific, discrete frequency in the broadband noise results in a 
perception of noise loudness and noise character such as a rumble, roar or hiss.  Individual 
octave band noisiness estimates are combined to give an overall perceived noise level 
(PNL) that is intended to estimate accurately the subjective evaluations of the same sound.  
PNL values will vary with time, e.g., when an aircraft flies by a measuring point.  The 
frequency spectrum values add a duration correction and a tone correction to PNL values.  
The duration correction ensures that longer duration events are rated as more disturbing.  
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Similarly, noise spectra that seem to have prominent tonal components are rated as more 
disturbing by the tone correction procedure. 

4.4.4 Conditions Affecting Sound Propagation 

4.4.4.1 Meteorological Conditions 

Noise propagation depends on several factors including meteorological parameters such as 
wind speed and direction, temperature gradient, atmospheric pressure, humidity, and 
precipitation.  Generally, ambient noise surveys are not recommended when wind speeds 
exceed 4 m/s (14.4 km/h) at a height of 2 ± 0.2 m above the ground, during rain or dust 
storms, and at a relative humidity more than 95%.  To ensure that the required 
meteorological factors prevailed during the 24-h survey, measurements taken by 
meteorological station at the nearby Mackenzie airport were analyzed to confirm 
compliance.  The values recorded are in Appendix A.  In addition, wind speed, temperature, 
and humidity were monitored at the monitoring site with a hand-held weather station.  The 
measurements confirmed compliance with recommended meteorological conditions.  The 
wind speed did not exceed 2.5 m/s, the relative humidity was 59% to 95% and temperatures 
were within the range of –0.8oC to 12.7oC. 

4.4.4.2 Ground Conditions 

If sound is propagating over ground, attenuation will occur because of acoustic energy 
losses on reflection.  These losses will depend on the surface.  Smooth, hard surfaces will 
produce little absorption whereas thick grass surfaces may result in sound levels being 
reduced by up to about 10 dB/100 m at 2,000 Hz.  High frequencies are generally 
attenuated more than low frequencies.  Reflection from the ground can result in another 
mechanism by which sound levels are reduced.  When the source and receiver are both 
close to the ground, the sound wave reflected from the ground may interfere destructively 
with the direct wave.  This effect (called the ground effect) is normally noticed over distances 
of several hundred meters or more, and in the frequency range of 200 to 600 Hz.  In the 
project area, the ground is covered with forest and the terrain is hilly.  Consequently, the Mt. 
Milligan topography will effectively attenuate sound propagation during construction and 
operation. 

4.4.5 Baseline Sound Levels 

Because there have been no previous noise surveys in the project area, a study was done 
to establish the acoustic baseline onto which potential effects from the proposed 
development may be superimposed.  Because continuous mine operation will produce 
noise, the long-term noise survey was completed at a location representing the typical 
acoustical environment in the project area.  There were no noise-generating anthropogenic 
activities such as logging, exploratory drilling and aircraft operation during the 24-h survey. 
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4.4.5.1 Instrumentation 

The System 824 Sound Level Meter/Real Time Analyzer manufactured by Larson Davis, 
Inc. was used in the 24-h survey.  This instrument combines the features of a precision 
sound level meter with those of a frequency analyzer.  It is a battery powered instrument 
that can be operated in several modes including integrated sound level meter (ISM) 
recording 48 sound pressure parameters and a sound spectrum analyzer (SSA) with real 
time 1/3 octave frequency analysis capability.  The System 824 meets ANSI S1.4-1983, IEC 
60651-2001 and IEC 60804-2000 specifications for Type 1 Sound Level Meters.  The 
instrument was calibrated with CAL200 calibrator.  Calibration provides a way to check the 
sensitivity of the entire acoustic instrumentation system, i.e., microphone, cables and 
recording instrumentation, by producing a known sound pressure level (referred to as the 
calibrator's reference level) at a known frequency, typically 114 dB at 1 kHz.  The survey 
data were stored in the instrument datalogger and downloaded to a Dell Latitude D600 
notebook computer after completing the 24-h survey.  The UTM coordinates of the 
measurement locations were measured using Garmin eTrex Global Positioning System 
(GPS) receiver.  A Kestrel 3000 environmental meter combining anemometer, thermometer, 
and hygrometer was used for monitoring meteorological parameters. 

4.4.5.2 Methodology 

The background noise assessment used for this project involved direct 24-h continuous 
monitoring of comprehensive sound parameters in accordance with the following two 
guidelines for environmental noise survey: 

• American National Standard ANSI 1994: Procedures for Outdoor Measurement of 
Sound Pressure Level 

• International Standard ISO/DIS 1996-1 & 1996-2.2 Acoustics – Description, Assessment 
and Measurement of Environmental Noise 

The measurements were taken by an AMEC environmental engineer on October 12-13, 
2006.  The selected sampling site was within LSA at UTM Zone 10 coordinates 436322mE 
and 6107600mN.  Figure 4.4-1 shows the sound background monitoring point and Figure 
4.4-3 shows the instrument at the monitoring site. 
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Figure 4.4-3: Larson Davis Sound Level Meter Deployed at the Monitoring Site 

 

For the 24-h measurements, the sound level meter settings were “Slow” response, the “A”-
weighting network, “Q3” energy exchange rate, and 1 minute intervals.  The microphone 
was provided with a windscreen to reduce the potential for wind-induced noise and a 
desiccator cartridge to control high humidity.  The instrument was field calibrated before 
starting the survey and then checked when the survey had been completed.  The survey 
data were stored in the monitor data logger and downloaded to a notebook computer after 
the survey.  For the short-term frequency spectrum measurement, the instrument settings 
were “Fast” response, the “Flat” weighting network and variable 1/3 octave frequency 
spectrum from 16 Hz to 16 kHz. 

4.4.5.3 Background Sound Level and Frequency Spectrum 

Collected comprehensive sound data sets downloaded to a computer and monitored 
parameters were reviewed for consistency, unity and quality using Larson Davis software.  
The outstanding maximum data points which did not appear to fall within the recorded 
baseline sound distribution patterns were dismissed using an Excel-based algorithm if they 
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failed the statistical test for the true population (Grubbs 1969).  This method is also called 
the ESD method (extreme studentized deviate).  The survey hourly sound parameters are 
shown in Appendix B.  The average daytime, nighttime and overall 24-h baseline ambient 
sound levels (Leq) were calculated using the following formula: 

L eq  =  10 × log {Σ fi × 10 (Li / 10)} 

where: 

fi Fraction of the total time the constant level Li was measured, i.e., 1 min over 900 min 
daytime 

Li corresponding 1 min sound pressure level in dBA 
 

Results summary of baseline sound level measurements taken at one minute intervals 
during the 24-h session (daytime and nighttime) are shown in Table 4.4-3. 

Table 4.4-3: Background Noise Survey Results (in dBA) 

Period Leq L10 L50 L90 L min L max 

Daytime (15 h) 20.9 24.2 18.0 16.6 16.1 44.7 

Nighttime (9 h) 22.8 26.2 20.6 17.8 16.9 34.3 

Overall (24 h) 21.7 25.1 19.2 17.1 16.1 44.7 

 

where: 

Leq the equivalent noise level is the summation of noise events and integrated over a selected period 
L10 the level of noise exceeded for 10% of the time 
L50 the level of noise exceeded for 50% of the period 
L90 the level of noise exceeded for 90% of the time 
L min the minimum sound pressure level measured over a selected period 
L max the maximum sound pressure level measured over a selected period 

 

As shown in Table 4.4-3, the long-term measurements revealed that at the Mt. Milligan area 
the background equivalent sound pressure levels (SPL) were as low as 22.8 dBA L eq 1h at 
nighttime, 20.9 dBA L eq 15h at daytime, and 21.7 dBA L eq 24h overall 24-h.  For comparison, in 
rural Alberta, L eq is about 35 dBA at nighttime (EUB 1999).  The lowest L eq of 1-min duration 
was 16.9 dBA at nighttime (at 01:24 on Oct. 13) and 16.1 dBA at daytime (at 16:30 on Oct. 
12).  Such low sound pressure levels can be expected in British Columbia wilderness where 
anthropogenic sources are generally absent and dense forest and hills act as effective noise 
absorbers and noise barriers. The approximately 2 dBA higher Leq levels measured at 
nighttime could be a result of nocturnal wildlife and nighttime cloud cover. 
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The L 90 noise index is a good representation of the background noise level.  It is commonly 
referred to as residual or background noise when anthropogenic sources of noise are not 
present.  In the Mt. Milligan area, the L 90 was at low 17 dBA. 

Analysis of high peak noise of short duration shows only a few events with the highest Lpeak 
of 80.3 dBA recorded on October 12 2006 between 11:00 and 12:00, and the second 
highest peak of 76.0 dBA occurred on October 13 2006 between 02:00 and 03:00.  The 
relatively low and infrequent peaks of unknown origin confirm that there are no impulsive 
noises in the environment. 

The time-varying character of sound is described by statistical descriptors.  Background 
noise survey results given in Table 4.4-3 show small differences between L10, L50 and L90 
that is symptomatic of stable acoustical environment. 

In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.  Therefore, a new noise 
source will be judged more annoying in a quiet area than it would be in a noisier area.  With 
regard to increases in A-weighted noise levels, the following relationships occur: 

• change of 1 dBA cannot be perceived 
• 3 dBA change is considered a just-perceivable difference 
• change in level of at least 5 dBA is required before any noticeable change in human 

response would be expected 
• 10 dBA change is subjectively heard as about a doubling in loudness, and can cause 

adverse community response 

These relationships occur in part because of the logarithmic nature of sound and the decibel 
system.  This is why two noise sources do not combine in a simple additive fashion, rather 
logarithmically.  For example, if two identical noise sources produce noise levels of 50 dBA, 
the combined sound level would be 53 dBA, not 100 dBA. 

Short-term octave band frequency sound surveys were carried out on October 12-13, 2006, 
at the same location as the long-term survey.  Detailed octave frequency report generated 
by Larson Davis monitor is shown in Appendix C and the summary results for each survey 
are shown in Table 4.4-4. 

Table 4.4-4: Octave Band Frequency Spectrum

Band Sound Pressure Level  
(dB) Frequency 

(Hz) Oct-12 (15:51-16:00) Oct-13 (19:48-19:58) Log Average 
16 24.0 28.4 26.7 
31.5 27.6 27.1 27.4 
63 36.0 25.0 33.3 
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Band Sound Pressure Level  
(dB) Frequency 

(Hz) Oct-12 (15:51-16:00) Oct-13 (19:48-19:58) Log Average 
125 36.5 30.9 34.6 
250 29.1 24.5 27.4 
500 26.5 28.2 27.4 
1,000 23.1 24.4 23.8 
2,000 22.4 23.1 22.8 
4,000 21.6 22.0 21.8 
8,000 23.0 23.3 23.2 
16,000 25.6 25.8 25.7 

 

The logarithmic average for each band frequency (Lave) was calculated using the following 
formula: 

L ave  =  10 × log [ 0.5 (10 0.1 La + 10 0.1 Lb)]  

where:  

La sound pressure level (dB) measured at the specific frequency measured on Oct. 12 
Lb sound pressure level (dB) measured at the specific frequency measured on Oct. 13 

 

An analysis of octave band measurements shown in Table 4.4-4 revealed slightly higher 
noise levels at lower frequencies of 63 Hz and 125 Hz at daytime.  This indicates that longer 
sound waves prevail slightly in this wave spectrum, because the wavelength is inversely 
proportional to its frequency (Bies and Hansen, 2003).  Higher sound pressure levels at low 
frequencies are caused by distant sources because long sound waves can propagate much 
further than short sound waves (Section 4.4.3).  Monitored daytime and nighttime sound 
levels in the octave frequency bands are at similar levels that indicate absence of tonal 
components in the background environmental sound at the Mt. Milligan area. 

The baseline noise survey compel the conclusion that the sound levels and sound 
characteristics in the Mt. Milligan project area are very low, typical of a quiet countryside and 
comply with relevant ambient noise standards and criteria. 

4.4.6 Summary 

Baseline noise appraisal is a prerequisite to the Mt. Milligan project noise impact 
assessment, as the baseline noise will be added to the project-generated noise giving the 
cumulative environmental noise levels.  Knowledge of baseline noise levels is also important 
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in assessing perception of sound, as a person’s subjective reaction is to compare the new 
noise environment to the existing noise environment. 

Noise is typically defined as unwanted sound.  Most environmental noise is a combination of 
sounds from distant indistinguishable sources resulting in a relatively steady background 
noise with no identifiable source.  In the Mt. Milligan area, these distant sources may include 
aircraft, vehicles, trapping activities, forestry activities, wind in trees, birds, and animals.  
They are relatively constant from moment to moment.  As natural forces change or as 
human activity follows its daily cycle, sound levels may vary slowly from hour to hour.  
Superimposed on this slowly varying background noise is a succession of identifiable noisy 
events of brief duration.  These may include nearby activities such as a logging truck, a 
helicopter or an aeroplane flying overhead or snowmobiles.  Each single activity causes the 
environmental noise level to vary from instant to instant. 

A baseline noise monitoring program was established on 12-13 October 2006 at a location 
representing the acoustical environment within local study area (LSA).  The LSA consists of 
an ellipse of about 1.5 km distance from the proposed project’s permanent noise sources.  
Field measurements followed procedures set forth in the Alberta Energy and Utilities Board 
(AEUB) Noise Control Directive ID 99-8 and the accompanying supplement Guide 038, 
which complies with ANSI S12.18-1994 standard.  Continuous 24-hour monitoring was 
completed with the Larson Davis System 824 Sound Level Meter/Real Time Analyzer.  

The survey results showed the average 24-hour equivalent sound level (Leq) to be as low as 
21.7dBA.  For comparison, in rural Alberta, the L eq is about 35 dBA.  Such low sound 
pressure levels can be expected in British Columbia wilderness where anthropogenic 
sources appear infrequently and dense forest and hills act as effective noise absorbers and 
noise barriers.  During the monitoring session the wind speed was low, the relative humidity 
was moderate and no atmospheric inversion was observed.  As a result, meteorological 
parameters have not added to the baseline noise level.  

In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.  Computer modelling will 
be used to predict operational noise levels at the Project area and noise impact assessed 
with reference to existing ambient noise level and applicable ambient noise standards. 
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