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Appendix L ς Noise Analysis 

 

As part of the Environmental Assessment, noise contours were developed which help visualize 

sound generated by aircraft operations.  These contours are presented in this section and will be a 

factor in determining appropriate land use measures and the breadth of influence PUW has on 

nearby property.  The noise contours will also help identify and quantify the potential environmental 

impacts associated with existing and future operations on the current runway layout and the realigned 

runway.   

This section presents the noise contours in five scenarios and documents the data used to generate 

the contours.  Also included is a discussion on the effects airport noise has on a population and how 

metrics are used to help quantify airport noise. 

 

Section 1 ς Airport Noise 

1.      Introduction 

Of all the adverse effects related to airport activity, noise is arguably the most noticeable.  To under-

stand airport noise and its effects on people, it is important to understand the science of sound.  

Sound is a type of energy which travels in the form of a wave.  Sound waves create minute pressure 

differences in the air which are recognized by the human ear or microphones.  Sound waves can be 

measured using decibels (dB) to measure the amplitude or strength of the wave and Hertz (Hz) which 

measures the frequency or pitch of the wave. 

The strength, or loudness, of a sound wave is measured using decibels on a logarithmic scale.  The 

range of audibility of a human ear is 0 dB (threshold of hearing) to 120 dB (threshold of pain).  The 

use of a logarithmic scale often confuses people because it does not directly correspond to the per-

ception of relative loudness. A common misconception is that if two noise events occur at the same 

time, the result will be twice as loud.  In reality, the event will double the sound energy, but only result 

in a 3 dB increase in magnitude.  For a sound event to actually be twice as loud as another, it must 

be 10 dB higher.    

Scientific studies have shown that people do not interpret sound the same way a microphone does.  

For example, humans are biased and sensitive to tones within a certain frequency range.  The A-

weighted decibel scale was developed to correlate sound tones with the sensitivity of the human ear.  

The A-weighted decibel is a ñfrequency dependentò rating scale which emphasizes the sound com-

ponents within the frequency range where most speech occurs.  This scale is illustrated in Figure L-

1, Approximate Decibel Level of Common Sound Sources, which lists typical sound levels of common 

indoor and outdoor sound sources.  

 

 



 

PullmanςMoscow Regional Airport Runway Realignment                             Noise Analysis (July 2014) 
Draft Environmental Assessment L-2   
 

 

When sound becomes annoying to people, it is generally referred to as noise.  A common definition 

of noise is unwanted sound.  One person may find higher levels of noise bearable while others do 

not.  Studies have also shown that a person will react differently to the same noise depending on 

that personôs activity at the time the noise is recognized, e.g., when that person is sleeping. 

 

2.      Day-Night Noise Level (DNL) 

While the A-weighted decibel scale measures human perception of loudness, it does not account for 

the degree of annoyance based on the duration of a noise event or the differences in sensitivity 

associated with a personôs activity during a noise event. 

Noise generated by the operation of aircraft to, from, and around an airport is generally measured in 

terms of cumulative noise levels of all aircraft operations.  Cumulative noise level metrics provide a 

single measure of the average sound levels in decibels for any point near an airport when exposed 

over the course of a day.  A variety of cumulative noise level metrics have been formulated to provide 

a single measure of continuous or multiple noise events over an extended period of time.  The stand-

ard metric used to measure noise from aircraft is the Day-Night Noise Level, or DNL.  The DNL metric 

recognizes that frequent medium intensity noise events are more bothersome than less frequent high 

intensity noises events.   

The DNL penalizes any activity which takes place in the nighttime (10:00 PM ï 7:00 AM) by increas-

ing the decibel level by 10 dB.  Since the decibel scale uses a base-10 logarithm, each nighttime 

operation is equivalent to 10 daytime operations.  The rationale for this adjustment is based on the 

reduced ambient noise at these times, and thus the increase in sensitivity to the human ear. This 

increase in sensitivity creates a perceived notion that aircraft are louder and more disruptive at night.  

A summary of effects that noise has on people was developed by the Federal Interagency Committee 

on Noise in 1992.  This is presented in Figure L-2, Summary of Noise Effects, which gives a better 

understanding of what type of noise exposure is expected at each decibel level. 
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       Figure L-1:  Approximate Decibel Level of Common Sound Sources 
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Figure L-2:  Summary of Noise Effects 

 

 
 
 

1   All data is drawn from National Academy of Science 
1977 report Guidelines for Preparing Environmental Im-
pact Statements on Noise, Report of Working Group 69 
on Evaluation of Environmental Impact of Noise. 

 
2 A summary measure of the general adverse reaction of 

people to living in noisy environments that cause speech 
interference; sleep disturbance; desire for tranquil envi-
ronment; and the inability to use the telephone, radio or 
television satisfactorily. 

 
3 The percentage of people reporting annoyance to lesser 

extents are higher in each case.  An unknown small per-
centage of people will report being ñhighly annoyedò 
even in the quietest surroundings.  One reason is the 
difficulty all people have in integrating annoyance over a 
very long time.  USAF Update with 400 points  (Finegold 
et al. 1992) 

 
4 Attitudes or other non-acoustic factors can mod-

ify this.  Noise at low levels can still be an im-
portant problem, particularly when it intrudes 
into a quiet environment. 

 
NOTE: 
 Research implicates noise as a factor producing 

stress-related health effects such as heart dis-
ease, high blood pressure and stroke, ulcers 
and other digestive disorders.  The relationships 
between noise and these effects, however, 
have not as yet been conclusively demon-
strated.  (Thompson 1981; Thompson et al. 
1989; CHABA 1981; CHABA 1982; Hattis et al. 
1980; and U.S. EPA 1981) 

  

 
Source:  Federal Interagency Committee on Noise (1992) 
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Section 2 ς PUW Noise Analysis 

 

1.      Noise Contour Development 

Noise contours for Pullman ï Moscow Regional Airport were generated for five operating scenarios.  

Aviation activity for each scenario matches the Aviation Activity Forecast submitted and approved by 

the FAA and included in this EA. The five scenarios are: 

¶ Baseline (2013) ï this includes existing operations (29,547 annual) on the existing runway 

configuration.  Baseline (2013) contours are illustrated in Figure L-3. 

¶ Opening Day (2018) ï this scenario utilizes operations projected (32,680 annual) on opening 

day of the realigned runway. Opening Day (2018) contours are shown in Figure L-4. 

¶ Opening Day +5 Years (2023) ï this scenario illustrates noise on the realigned runway con-

figuration, with 2023 projected operations (35,980 operations). Figure L-5 details Opening 

Day +5 Years (2023) contours. 

¶ No Action (2018) ï these contours illustrate 2018 operations (32,630) on the existing runway. 

This scenario projects 50 less commercial operations then if the runway is realigned. Figure 

L-6 shows the No Action (2018) contours. 

¶ No Action +5 Years (2023) ïthis scenario shows 2023 operations (34,880) on the existing 

runway. This scenario accepts there will be 550 less commercial operations then if the run-

way is realigned. Figure L-7 illustrates the No Action +5 Years (2023) contours. 

The noise contours represent noise exposure over a 24-hour period based on average annual day 

conditions at PUW.  The weighted DNL metric is used to statistically predict the amount of annoyance 

that cumulative noise exposure would have on a typical population.   
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