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EXECUTIVE SUMMARY 
Glacier Power Ltd. is planning to build a 100 MW hydroelectric facility near Dunvegan, 
Alberta.  The hydro plant will be a low profile facility spanning the Peace River at a location 
approximately 1.9 km west of the Highway 2 bridge.  The main components of the plant are 
40 propeller type turbine units enclosed in a power house and a spillway.  The facility is not 
expected to be a significant source of environmental noise.  
 
A noise impact assessment for the project was conducted to determine if the facility is 
expected be in compliance with EUB Directive 038: Noise Control.  There is one residential 
dwelling in the vicinity, located on the north side of the Peace River approximately 1.3 km 
east of the project site.  The EUB nighttime Permissible Sound Level for this residence is 
40 dBA Leq. 
 
Computer noise modeling was conducted to determine average sound levels for Highway 2 
road traffic in the study area, and to determine the predicted sound level contribution of the 
proposed hydro plant.  The noise model results indicate that the expected sound level 
contribution of the facility at the residence is well below the average nighttime traffic sound 
level, and that no change in ambient sound levels at the residence are expected after the 
facility becomes operational.  Moreover, the predicted facility sound level at the residence is 
less than or equal to the threshold of hearing. 
 
The results of the noise assessment indicate that the Dunvegan Hydro Plant is expected to 
be in compliance with EUB Directive 038. 
 
 
h:\projects\1800 series\1851-1875\1864\1864-1 dunvegan hydro project nia.doc 
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INTRODUCTION 
Glacier Power Ltd. is planning to build a 100 MW hydroelectric facility on the Peace River 
near Dunvegan, Alberta (at LSD 15-12-80-5 W5M and 2-13-80-5 W5M).  The facility will be 
located approximately 1.9 km west of the Highway 2 bridge which crosses the Peace River 
at Dunvegan.  There is one residential dwelling located between the facility site and 
Highway 2.  There is also a provincial recreational area located further from the facility, east 
of Highway 2 on the north side of the river. 
 
The hydro plant will be a low profile facility spanning the Peace River (approximately 400 m).  
The main components of the plant are 40 propeller type turbine units (2.5 MW each) 
enclosed in a power house and a 110 m wide spillway (approximately 7 m high). 
 
Jacques Whitford AXYS Ltd., on behalf of Glacier Power, retained HFP Acoustical 
Consultants Corp. to conduct a noise impact assessment for the Dunvegan Hydro Project in 
accordance with the requirements of EUB Directive 038.  The results of the assessment are 
presented in this report. 
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RESIDENCE LOCATION 
Figure 1 shows an area map of the proposed hydro plant site and surrounding vicinity.  
There is one residential dwelling in the vicinity of the facility site, located approximately 1.3 
km east of the site on the north side of the Peace River.  There is one heavily traveled road 
in the study area (Highway 2).  The Highway 2 bridge crosses the Peace River 
approximately 1.9 km east of the facility site and approximately 700 m east of the residence.  
There is a provincial recreation area located just east of Highway 2 on the north side of the 
river.  The recreation area is located approximately 2.3 km east of the facility site. 
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ENVIRONMENTAL NOISE DESCRIPTORS 
Environmental noise is typically not steady, but varies over time. For environmental noise in 
the vicinity of an industrial facility, there is usually a continuous background noise from 
facility sources that varies over time mainly because of changes in atmospheric and/or 
ground cover conditions. Along with the continuous background noise there may also be 
intermittent, fluctuating, higher-level noises. These are usually associated with road, rail or 
air traffic, community activity or natural sounds in the surrounding area. 
 
To account for the time-varying nature of environmental noise, a single number descriptor 
known as equivalent continuous sound level (Leq) is typically used. This descriptor quantifies 
sound that varies over time, such as that commonly occurring in outdoor environments. Leq 
is the average sound level (based on acoustical energy) of time varying sound measured 
over a specific time period. Time periods commonly used for Leq sound levels are 1-hour, 
daytime (07:00 to 22:00), nighttime (22:00 to 07:00) and 24-hours. Leq is generally accepted 
and used for environmental noise measurements and criteria. It is also the noise descriptor 
used by EUB Directive 038. 
 
Sound is acoustic pressure waves that propagate through air. Because the range of audible 
sound pressures is very wide, sound is measured on a logarithmic scale in units of decibels 
(dB). The logarithmic scale compresses the range of audible sound pressures into a range 
that approximately corresponds to human hearing perception. When comparing sound level 
values, the following rule of thumb may be used: 
 
• A difference in sound level of 3 dB is barely perceptible to human hearing 
• A difference of 5 dB is noticeable 
• A difference of 10 dB corresponds to a halving or doubling in perceived loudness 
• A difference of 20 dB corresponds to a four-fold difference in perceived loudness. 
 
Sound level values for environmental noise are normally A-weighted and expressed in units 
of A-weighted decibels (dBA). The A-weighting accounts for the frequency content of the 
sound and assesses it with a frequency response similar to that of human hearing.  As with 
human hearing, the A-weighting is most sensitive to audible sound in the mid-frequency 
range; its sensitivity to high frequency sound is moderately diminished and its sensitivity to 
low frequency sound is substantially diminished. 
 
Some types of industrial noise sources can produce significant low frequency sound energy.  
The presence of low frequency sound can potentially cause adverse effects if it occurs at 
high sound levels (e.g. perceptible vibration in building structures).  Since the A-weighted 
frequency response filters out sound in the low frequency range, A-weighted sound levels 
are a poor descriptor for environmental noise containing significant low frequency sound 
components.  However, the C-weighted frequency response does provide a good 
measurement of low frequency sound because it has a uniform sensitivity to sound over 
most of the audible frequency range, except at highest and lowest frequencies where it 
diminishes moderately.  Although the C-weighting is not similar to the frequency response of 
human hearing at low to moderate sound levels, it is significantly more sensitive to low 
frequency sound than the A-weighting. 
 



 6

In environmental noise assessments, the daytime and nighttime periods are normally 
differentiated, especially for areas where ambient sound levels may be affected by 
community or traffic noise sources. Ambient sound levels are typically higher during the 
daytime as a result of increased community and traffic activity. During the nighttime, ambient 
sound levels are usually lower because community and traffic activity is significantly 
reduced. In order to understand range of sound levels typically occurring in outdoor 
environments, Table 1 shows examples of sound level measured at various outdoor 
locations ranging from a rural setting to an urban environment. 
 

Table 1 
Examples of Sound Levels Measured at Various Outdoor Locations 

Sound Level (dBA) 
Location Description Daytime Nighttime 
Farm in Valley 35 - 45 29 - 37 
Suburban Residential at City Outskirts 42 - 58 35 - 45 
Urban Residential 48 - 59 45 - 57 

      (Harris, C.M., ed., Handbook of Noise Control, Second Edition, McGraw-Hill, 1979, p. 35-11) 
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OUTDOOR SOUND PROPAGATION 
Outdoor sound propagation between a sound source and a receptor is affected by several 
sound attenuation mechanisms. These include the following: 
 
• Distance dissipation: sound naturally decreases with increasing distance from a source 
• Ground attenuation: sound is absorbed by the ground that it passes over 
• Atmospheric attenuation: sound is absorbed by the atmosphere it passes through 
• Barrier attenuation: sound can be blocked by physical barriers (e.g. buildings or hills) 
• Sound is affected by wind gradients: a distant noise source will be louder under 

downwind conditions than it will be under calm conditions; a distant source will be 
quieter under upwind conditions than it will be under calm conditions. 

• Sound is affected by temperature gradients: a distant noise source will be louder under 
atmospheric inversion conditions than it will be under neutral conditions; a distant source 
will be quieter under atmospheric lapse conditions than it will be under neutral 
conditions. 

 
Temperature and relative humidity do have effects on some of these sound attenuation 
mechanisms, however they do not have specific sound propagation effects associated with 
them. 
 
Ground cover in the Dunvegan Hydro Plant vicinity is mainly agricultural fields above the 
river valley, and a combination of rough fields, trees and open water in the river valley. The 
sound absorption properties of the ground cover above the river valley during summer 
weather conditions would be more absorptive (e.g. moist, loose soil) than reflective (e.g. 
hard-packed ground).  In the river valley, the average effect of the ground cover would be 
midway between absorptive and reflective.  During the winter, the sound absorption would 
vary over a broader range, between reflective (e.g. frozen, bare ground or crusty snow) and 
absorptive (e.g. soft, fresh snow). 
 
The effects of wind gradients on outdoor sound propagation can cause variations in the 
sound level of a distant facility. Similar effects are caused by temperature gradients in the 
atmosphere. The sound level variations caused by wind and temperature gradients are most 
pronounced for large source/receptor distances. Sound from a distant facility which 
propagates in a downwind direction (and/or during atmospheric inversion conditions) results 
in higher sound levels at a receptor than for calm conditions and a neutral atmosphere. This 
effect is caused by the downward refraction (or bending) of sound rays as they propagate 
through the atmosphere. Conversely, sound propagating in an upwind direction (and/or 
during lapse conditions in the atmosphere) is refracted upwards, which results in lower 
sound levels at the receptor. Sound propagating in a crosswind direction (and a neutral 
atmosphere) does not exhibit refraction effects and is essentially the same as sound 
propagation during calm conditions and a neutral atmosphere.  The EUB directive requires 
noise assessments to be conducted for atmospheric conditions corresponding to moderate 
downward refraction.  This condition is representative of the effects of enhanced outdoor 
sound propagation between a source and receptor. 
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NOISE CRITERIA 
EUB Directive 038: Noise Control is the applicable regulation for environmental noise 
produced by the Dunvegan Hydro Project. The directive regulates environmental noise from 
energy industry facilities in Alberta and specifies Permissible Sound Levels (PSLs) for 
industrial noise at the closest or most impacted residential dwellings located in the vicinity of 
industrial sites.  PSLs are equivalent continuous sound levels values for a 15-hour daytime 
period (07:00 to 22:00) and a 9-hour nighttime period (22:00 to 07:00).  The PSL values are 
based on the ambient sound level at the residential location.  The directive allows industrial 
facilities to contribute an additional 5 dBA Leq to the ambient sound level.  The lowest PSL 
value (i.e. the Basic Sound Level) is the nighttime ambient sound level plus 5 dBA Leq.  A 
Daytime Adjustment to the Basic Sound Level is made to account for higher ambient sound 
levels during the daytime. Further adjustments (where applicable) may be made to account 
for seasonal effects and monitored ambient sound levels (Class A Adjustments), and the 
effects of temporary noise generating activities (Class B Adjustments).  
 
The procedure for determining PSLs is specified in Directive 038.  This procedure was 
followed to determine the PSLs for the closest residence to the Dunvegan Hydro Project.  
The PSL results for this residence are presented in Table 2. 
 
Since the hydro plant will operate on a 24 hour basis, the applicable EUB noise limit is the 
nighttime PSL.  The nighttime PSL for the residence is the Basic Sound Level of 40 dBA Leq 
for a rural residence located more than 500 m from a significant transportation noise source.  
The daytime and nighttime ambient sound levels for the residence appear at the bottom of    
page 9. 
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Table 2 
EUB Permissible Sound Level Determination 

 Dwelling Unit Density per 1/4 Section of Land 

 1-8 Dwellings 9-160 Dwellings >160 Dwellings 

Proximity to 
Transportation 

22:00-07:00 (nighttime)  
dBA Leq 

22:00-07:00 (nighttime)    
dBA Leq 

22:00-07:00 (nighttime)    
dBA Leq 

Category 1 40 43 46 

Category 2 45 48 51 

Category 3 50 53 56 

Category 1 – dwelling units more than 500 m from heavily traveled roads and/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 and/or rail lines and/or subject to frequent aircraft flyovers 

 
 
Basic Sound Level (dBA Leq) 40 
 
Adjustments (dBA Leq) 
 Daytime +10 
 
 Class A 
 A1 Seasonal 0 
 A2 Ambient Monitoring (daytime/nighttime) 0 
 
 Class B 
 Duration of Activity 0 
 

B1 1 day +15 
B2 7 days +10 
B3 ≤ 60 days +5 
B4 > 60 days 0 

 
 
 
Permissible Sound Level (daytime/nighttime - dBA Leq) 50/40 
 
 
 
Ambient Sound Level (daytime/nighttime - dBA Leq) 45/35 
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FACILITY NOISE SOURCES 
The major sources of industrial noise at the Dunvegan Hydro Plant will be located inside the 
power house which is a concrete structure that, combined with the spillway, will span the 
river.  The spillway will divide the power house into two segments, having lengths of 
approximately 216 m and 72 m, respectively.  The spillway will be a source of water flow 
noise; its length will be approximately 110 m and the height of the waterfall will be 
approximately 7 m. 
 
The power house and spillway will be the main sources of continuous environmental noise 
from the facility.  Noise data for the power house were derived from a noise survey of the 
Akolkolex Hydro Plant.  This facility is a 20 MW hydro plant located on the Akolkolex River 
near Revelstoke, British Columbia.  A-weighted sound pressure levels measured in and 
around this facility were provided in the EIA for the Dunvegan Hydro Project.  A copy of the 
noise survey results appearing in the EIA is presented in Appendix A of this report. 
 
Noise data for the spillway were derived from in-house acoustical measurements of the 
Carseland Weir, located on the Bow River near Carseland, Alberta.  This weir is 
approximately 150 m in length, with a waterfall height of approximately 5 m. 
 
The measurement data for the Akolkolex power house and the Carseland Weir were used to 
calculate power house and spillway sound power levels for the Dunvegan Hydro Plant.  
Adjustments to the calculated values were made to account for variations between the 
dimensions of the measured noise sources and the Dunvegan Hydro Plant sources.  No 
frequency spectra were available from the measurement data for either the Akolkolex power 
house or the Carseland Weir.  Consequently, the frequency spectra assumed for both the 
power house and the spillway for the Dunvegan Hydro Plant is a “pink noise” spectrum.  
Pink noise is characterized by a “hushing” sound, similar to the noise produced by large 
volume water flow. 
 
A summary of the expected sound power levels for the main environmental noise sources at 
the Dunvagan Hydro Plant is presented in Table 3.  The table shows overall A-weighted and 
C-weighted sound power levels for the power house and spillway. 
 

Table 3 
Dunvegan Hydro Plant Noise Sources 

Sound Power Level 
Source Description 

A-weighted (dBA) C-weighted (dBC) 

Spillway 101 112 
Power House 95 105 
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PREDICTED SOUND LEVELS 
Computer noise models of Highway 2 road traffic and the Dunvegan Hydro Plant were 
developed to calculate predicted sound levels for the dominant source of ambient noise 
(Highway 2) and facility noise at the closest residence and throughout the site vicinity.   The 
noise models were developed using SoundPLAN, an outdoor noise prediction software 
program developed by Braunstein & Berndt GmbH, Germany. 
 
The noise model for Highway 2 road traffic is based on the Annual Average Daily Traffic 
(AADT) for two way traffic on the segment of Highway 2 in the study area.  The ADDT for 
2008, as presented in the EIA for the project, is 2,707 vehicles per day, with heavy vehicles 
comprising 15% of the total.  The noise model assumes a day/night traffic volume ratio of 
90%/10%.  This is consistent with the typical ratio of day/night traffic volumes on heavily 
traveled roads in Alberta.  The calculation algorithms used in the traffic noise model are 
those contained in the German traffic noise standard RLS-901.  HFP Acoustical Consultants 
has used this calculation method on many transportation noise projects, and comparisons of 
measured and calculated sound level values near heavily traveled roads on a number of 
previous projects have indicated that this standard produces reliable predictions for traffic 
noise.   
 
The noise model for the hydro plant comprises the power house and spillway noise sources 
identified in Table 2 (Dunvegan Hydro Plant Noise Sources).  The CONCAWE2 calculation 
algorithms for outdoor sound propagation from industrial noise sources were used for the 
hydro plant noise model. The CONCAWE algorithms account for the following outdoor 
sound propagation effects: 

• Distance dissipation 
• Ground attenuation 
• Atmospheric absorption 
• Barrier attenuation 
• Moderate wind or temperature gradient 
 
Meteorological parameters and ground attenuation values typical of summer seasonal 
conditions were used in the facility noise model calculations. Predicted sound levels were 
calculated for a nighttime temperature of 10oC and a relative humidity of 70%.  The 
predicted sound levels for hydro plant noise were calculated for downwind sound 
propagation from the facility site based on a wind speed of 7 km/hr.  This wind condition 
produces moderate downward refraction of sound propagating from the facility, resulting in 
enhanced sound propagation between the source and receptor.  This outdoor sound 
propagation condition is required by Directive 038 for facility noise model calculations. 
 

                                            
1 Federal Ministry of Transport.  1990.  Guidelines for Noise Protection on Roads RLS-90.  FGSV 344 – April 
1990. 
 
2 Conservation of Clean Air and Water – Europe (CONCAWE), 1981. The propagation of noise from petroleum 
and petrochemical complexes to neighbouring communities. Report No.4/81. 
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The noise models for Highway 2 and the hydro plant include digital elevation data for the 
Peace River valley topography and the surrounding prairie topography in the study area. 
 
The noise model results include only the effects of road traffic noise from Highway 2 and 
noise emissions from the facility; they do not include the effects of other ambient noise 
sources in the area, such as natural sounds or residential sounds.  
 
The sound level prediction results appearing in this report are presented in the following 
formats: 

• tables which identify predicted sound level values at the closest residence, and 
• noise contour maps which identify predicted sound level isopleths, or areas of equal 

sound level in the site vicinity. 
 
In some cases slight discrepancies may appear between sound level values listed in a table 
and the sound level values indicated in a corresponding noise contour map. Where this 
occurs, the results appearing in the table are considered to be more accurate.  
 
Predicted A-weighted sound levels for road traffic noise from Highway 2 at the residence are 
presented in Table 4.  The table shows average sound level values for daytime and 
nighttime traffic, as well as the average 24 hour traffic sound level. 
 

Table 4 
Highway 2 Traffic Sound Levels at Residence 

Predicted Sound Level (dBA Leq) 
Location 

Daytime Nighttime 24 hour 

Residence 40.7 34.1 39.4 
 
The RLS-90 method calculates only A-weighted sound level values for road traffic noise.  
However, in-house noise monitoring surveys conducted near heavily traveled roads 
indicates that C-weighted sound levels for traffic noise are typically 5 to 10 dB higher than 
the A-weighted sound levels. 
 
Graphical presentations of average A-weighted sound levels for Highway 2 road traffic are 
presented in Figures 2 and 3. The predicted noise contours appearing in these figures are 
average daytime and nighttime sound levels for moderate downward refraction of sound 
propagating away from the highway (based on wind speed of approximately 11 km/hr).  This 
is the defined sound propagation condition used in the RLS-90 calculation method. 
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Predicted sound levels for the hydro plant at the closest residence are presented in Table 5.  
The table shows predicted facility sound levels in terms of overall A-weighted and C-
weighted values. 
 

Table 5 
Dunvegan Hydro Plant Sound Levels at Residence 

Predicted Sound Level (dBA) 
Location 

A-weighted (dBA) C-weighted (dBC) 

Residence 13.9 27.0 
 
The predicted A-weighted sound level is about 14 dBA and the predicted C-weighted sound 
level is 27 dBA.  In terms of human perception of sound, 14 dBA is considered to be less 
than or equal to the threshold of hearing. 
 
A graphical presentation of the A-weighted sound level of the facility throughout the site 
vicinity is presented in Figures 4.  The results appearing in Table 5 and Figure 4 are for 
moderate downward refraction of sound propagating away from the facility site (based on 
wind speed of approximately 7 km/hr). 
 
In Table 6, the average Highway 2 sound level for nighttime traffic are combined with the 
predicted hydro plant sound level to give the combined nighttime sound level.  The 
combined sound level is the average overall sound level expected at the residence during 
nighttime hours after the hydro plant has become an operating facility. 
 

Table 6 
Combined Highway 2 and Hydro Plant Sound Levels at Residence 

Location Highway 2 Sound Level 
– Nighttime (dBA Leq) 

Hydro Plant 
Sound Level 

(dBA) 

Combined 
Sound Level 

(dBA) 

Change in 
Sound Level 

(dBA) 

Residence 34.1 13.9 34.1 0.0 
 
The last column in the table shows the change in overall A-weighted sound level expected 
as a result of operation of the facility.  Since the sound level contribution of the hydro plant 
at the residence is negligible compared to the average nighttime traffic sound level, no 
change in overall sound level is expected after the facility becomes operational. 
 
A graphical presentation of the combined A-weighted sound level nighttime road traffic on 
Highway 2 and the facility is presented in Figure 5.   
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COMPLIANCE 
EUB Directive 038 specifies that the combined facility sound level (A-weighted) and ambient 
sound level (A-weighted) at the closest or most impacted dwellings must not exceed the 
PSL.  Table 7 compares the predicted sound level for the hydro plant and the PSL in 
accordance with the EUB procedure. 
 

Table 7 
Comparison of Predicted Hydro Plant Sound Level with the EUB Nighttime 

Permissible Sound Level 

Location 
Nighttime 

Ambient Sound 
Level (dBA Leq)  

Hydro Plant 
Sound Level 

(dBA) 

Combined 
Sound Level 

(dBA Leq) 

Nighttime 
Permissible Sound 

Level (dBA Leq) 

Margin of 
Compliance 

(dBA Leq) 

Residence 35 13.9 35.0 40 +5.0 
 
The nighttime ambient sound level for the closest residence appears in the second column 
of the table.  The nighttime ambient value is very close to the average nighttime road traffic 
sound level predicted for the residence (i.e. 34.1 dBA Leq).  The predicted facility sound level 
appears in the third column.  The combined facility and ambient sound level is shown in the 
fourth column.  This combined sound level value is 35.0 dBA Leq.  To determine compliance 
with the EUB directive the combined sound level (fourth column) is compared with the 
nighttime PSL (fifth column).  The last column in Table 7 shows the margin of compliance.  
This is the magnitude in decibels by which the combined sound level is lower than the PSL.  
The assessment results indicate that the compliance margin for the Dunvegan Hydro Plant 
is 5 dBA Leq.   
 
The results of the noise assessment for the proposed hydro plant indicate that the facility is 
expected to be in compliance with EUB Directive 038. 
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IMPACT 
Glacier Power Ltd. is planning to build a 100 MW hydroelectric facility on the Peace River 
near Dunvegan, Alberta.  The facility will be a low profile hydroelectric plant spanning the 
river at a location approximately 1.9 km west of the Highway 2 bridge.  The facility is not 
expected to be a significant source of environmental noise.  
 
A noise impact assessment for the project was conducted to determine if the facility is 
expected be in compliance with EUB Directive 038.  There is one residential dwelling in the 
project study area, located on the north side of the Peace River approximately 1.3 km east 
of the project site.  The EUB nighttime Permissible Sound Level for this residence is 
40 dBA Leq. 
 
Computer noise modeling was conducted to determine average sound levels for Highway 2 
road traffic noise in the study area, and to determine the predicted noise contribution of the 
proposed hydro plant.  The noise model results indicate that the expected sound level 
contribution of the facility at the residence is well below average nighttime traffic sound 
levels and that no change in ambient sound levels at the residence are expected after the 
facility becomes operational.  Moreover, the predicted facility sound level at the residence is 
less than or equal to the threshold of hearing. 
 
The results of the noise assessment indicate that the Dunvegan Hydro Plant is expected to 
be in compliance with EUB Directive 038. 
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APPENDIX B 
GLOSSARY OF ACOUSTICAL TERMS 

 
A-WEIGHTED SOUND LEVEL OR dBA: A measurement of overall Sound Pressure Level which 
accounts for the frequency content of the measured sound and assesses it with a frequency 
response similar to that of the human ear. 

AMBIENT OR BACKGROUND NOISE: The noise in the environment, other than the noise from 
the source of interest. 

ATMOSPHERIC ATTENUATION: The effect of sound absorption by moisture in the air. 

ATTENUATION: A reduction in sound level that occurs with sound propagation over distance 
by means of physical dissipation or absorption mechanisms, or a reduction in sound level 
that occurs by means of noise control measures applied to a sound source. 

BARRIER DIFFRACTION OR ATTENUATION: The effect of an acoustical shadow created by 
building or landform interposed between a source and a receiver. 

BROADBAND NOISE: A noise with frequency components distributed over a broad frequency 
range, e.g. noise from distant road traffic. 

C-WEIGHTED SOUND LEVEL OR dBC: A measurement of overall Sound Pressure Level with a 
frequency response that has essentially no filtering of sound between 50 and 5000 Hz.  C-
weighted sound levels are a better indicator of the presence of low frequency sound than A-
weighted sound levels. 

COMPREHENSIVE SOUND LEVEL: A measurement of the overall Sound Pressure Level at a 
location which includes the effects of all noise sources affecting the location. 

DISTANCE DISSIPATION: The geometrical dissipation of sound with distance. 

EQUIVALENT CONTINUOUS SOUND LEVEL OR Leq: A single number descriptor commonly used 
for environmental noise measurements and criteria. It is used to quantify sound which 
constantly varies over time, such as that commonly occurring in outdoor environments. It is 
defined as the average Sound Pressure Level over a specific time period that has the same 
acoustic energy as the actual fluctuating Sound Pressure Levels during the same time 
period. Time periods commonly used for Leq measurements and criteria are the daytime 
(07:00 - 22:00 hrs) and nighttime (22:00 - 07:00 hrs) periods. 

FREE SOUND FIELD (FREE FIELD): A sound field in which the effects of obstacles or 
boundaries on propagating sound are negligible. 

FREQUENCY: The number of wave oscillations per second (hertz) of an acoustic pressure 
wave propagating through the air. The same as the pitch, or highness or lowness of a 
sound. 

GROUND ATTENUATION: The effect of sound absorption by the ground separating the source 
and receiver. 



 B-2

INCREASE IN SOUND LEVEL: The perceived increase in loudness of a sound does not 
correspond directly to numerical increases in dBA values. Typically, an increase of less than 
3 dBA is barely noticeable, an increase of 5 dBA is noticeable, an increase of 10 dBA is 
perceived as a doubling in apparent loudness, and an increase of 20 dBA is perceived as a 
four-fold increase in apparent loudness. 

NARROW-BAND: A segment of the frequency spectrum which spans a few hertz or tenths of 
hertz. 

NARROW-BAND SOUND PRESSURE LEVEL: The total Sound Pressure Level of sound 
components in a specific narrow-band frequency segment. Narrow-band Sound Pressure 
Levels are used to identify the presence of tonal components in a sound. 

OCTAVE: The interval in frequency between two sounds having a frequency ratio of two. 

OCTAVE BAND: A segment of the frequency spectrum which spans one octave. 

OCTAVE BAND SOUND PRESSURE LEVEL: The total sound pressure level of sound 
components in a specific octave band. 

PINK NOISE: A broadband noise characterized by a spectrum that uniformly decreases by 3 
dB/octave with increasing octave band frequency.  This noise is characterized by a 
“hushing” sound. 

SOUND LEVEL CONTRIBUTION: The contribution of noise from one or more sources to the 
overall sound level from all sources affecting a particular location. 

SOUND POWER LEVEL: A measurement of the acoustic energy of a sound source, which 
utilizes a logarithmic scale and which is normally calculated from Sound Pressure Level 
measurements near the source. 

SOUND PRESSURE LEVEL: A physical measurement of sound, which utilizes a logarithmic 
scale and which quantifies the amplitude or volume of acoustic pressure waves propagating 
through the air. 

SPECTRUM: The quantification of the components of a sound as a function of frequency. 

STATISTICAL SOUND LEVEL OR Ln: The proportion of time a sound of interest is present at a 
specific level. Statistical sound levels are expressed as Ln values, which is the sound level 
exceeded N percent of the time. 
THIRD-OCTAVE: The interval in frequency between two sounds having a ratio of 2 to the one-
third power, or approximately 1.26. 

THIRD-OCTAVE BAND: A segment of the frequency spectrum which spans one-third octave.  

THIRD-OCTAVE BAND SOUND PRESSURE LEVEL: The total sound pressure level of sound 
components in a specific one-third octave band. 

URBAN HUM: The more or less steady, continuous background noise in or near an urban 
area caused by distant road traffic and urban activity. 
 




