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Supplemental SEL Noise Analysis 
 
The DNL noise metric is a cumulative metric, as opposed to a single event metric and is 
often difficult to understand.  Cumulative metrics describe the noise in terms o the total 
noise exposure throughout a specific period of time (in the case of the DNL metric, 
throughout one year).  Single event metrics describe the noise from individual event, such 
as an aircraft flyover, or a car horn, etc.  The most common single event metric is the A-
Weighted Frequency Level (dBA).  To simplify the measurement and computation of 
sound loudness levels, frequency weighted metrics have obtained wide acceptance.  The A-
weighting (dBA) scale has become the most prominent of these scales and is widely used in 
community noise analysis.  This metric has shown good correlation with community 
response and may be easily measured.   
 
In accordance with Federal requirements, this EA focuses on cumulative metrics, using the 
Day-Night Average Level (DNL).  However, in an effort to aid the reader’s understanding 
of the noise impact of relocating the Hot Springs County Airport, the following 
supplemental noise analysis was conducted using the Single Event Sound Exposure Level 
(SEL) metric.  The duration of a noise event, or an aircraft flyover, is an important factor in 
assessing annoyance and is measured most typically as an SEL. 
 
Noise is known to have adverse effects on people.  From these effects, criteria have been 
established to help protect the public health and safety and prevent disruption of certain 
human activities.  These criteria are based on effects of noise on people, such as hearing 
loss (not a factor with typical community noise), communication interference, sleep 
interference, physiological responses, and annoyance.  Each of these potential noise 
impacts is briefly discussed in the following points: 
 

• Hearing Loss is generally not a concern in community/aircraft noise situations, 
even when close to a major airport or a freeway.  The potential for noise induced 
hearing loss is more commonly associated with occupational noise exposure in 
heavy industry; very noisy work environments with long-term, sometimes close-
proximity exposure; or, certain very loud recreational activities such as target 
shooting, motorcycle, or car racing, etc.  The Occupational Safety and Health 
Administration (OSHA) identifies a noise exposure limit of 90 dBA for eight hours 
per day to protect from hearing loss (higher limits are allowed for shorter 
duration exposures).  Noise levels in neighborhoods near airports, even in very 
noisy neighborhoods, do not exceed the OSHA standards and are not sufficiently 
loud to cause hearing loss. 

• Communication Interference is one of the primary concerns with aircraft noise.  
Communication interference includes interference with hearing, speech, or other 
forms of communication such as watching television and talking on the 
telephone.  Normal conversational speech produces sound levels in the range of 
60 to 65 dBA, and any noise in this range or louder may interfere with the ability 
of another individual to hear or understand what is spoken.  There are specific 
methods for describing speech interference as a function of the distance between 
speaker, listener, and voice level. 
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• Sleep Interference, particularly during nighttime hours, is one of the major causes of 
annoyance due to noise.  Noise may make it difficult to fall asleep, create 
momentary disturbances of natural sleep patterns by causing shifts from deep to 
lighter stages, and may cause awakenings that a person may not be able to recall. 
 
Research has shown that once a person is asleep in their own home, it is much 
more unlikely that they would be awakened by a noise.  Some of this research has 
been criticized because it has been conducted in areas where subjects had 
become accustomed to aircraft noise.  On the other hand, some of the earlier 
laboratory sleep studies have been criticized because of the extremely small 
sample sizes of most laboratory studies and because the laboratory was not 
necessarily a representative sleep environment. 

 
An English study assessed the effects of nighttime aircraft noise on sleep in 400 
people (211 women and 189 men; 20-70 years of age; one per household) living 
at eight sites adjacent to four U.K. airports, with different levels of night flying.  
The main finding was that only a minority of aircraft noise events affected sleep, 
and, for most subjects, that domestic and other non-aircraft factors had much 
greater effects.  As shown in the following figure, CAUSES OF REPORTED 
AWAKENINGS, aircraft noise is a minor contributor among a host of other 
factors that lead to awakening response. 
 
Likewise, the Federal Interagency Committee On Noise (FICON) in a 1992 
document recommended that sleep disturbance be assessed based on laboratory 
studies of sleep disturbance.  This review was updated in June 1997, when the 
Federal Interagency Committee on Aviation Noise (FICAN) replaced the FICON 
recommendation with an updated curve based on the more recent in-home sleep 
disturbance studies.  The FICAN recommended consideration of the "maximum 
percent of the exposed population expected to be behaviorally awakened," or the 
"maximum awakened."   
 
The FICAN recommendation is shown in the following figure, SLEEP 
INTERFERENCE WITH DIFFERENT BACKGROUND NOISE along with a more 
common statistical curve.  The differences indicate, for example, a 10% 
awakening rate at a level of approximately 100 dB SEL, while the "maximum 
awakened" curve prescribed by FICAN shows the 10% awakening rate being 
reached at 80 dB SEL.  (The full FICAN report can be found on the internet at 
www.fican.org).  Sleep interference continues to be a major concern to the public 
and an area of debate among researchers.   

• Physiological Responses reflect measurable changes in pulse rate, blood pressure, etc.  
Generally, physiological responses reflect a reaction to a loud short-term noise, 
such as a rifle shot or a very loud jet over flight.  While such effects can be 
induced and observed, the extent to which these physiological responses cause 
harm is not known. 

• Annoyance is the most difficult of all noise responses to describe.  Annoyance is 
an individual characteristic and can vary widely from person to person.  What 

http://www.fican.org/�
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one person considers tolerable may be unbearable to another of equal hearing 
capability.  The level of annoyance also depends on the characteristics of the 
noise (e.g., loudness, frequency, time, and duration), and how much activity 
interference (e.g., speech interference and sleep interference) results from the 
noise.  However, the level of annoyance is also a function of the attitude of the 
receiver.  Personal sensitivity to noise varies widely.  It has been estimated that 
two to 10 percent of the population are highly susceptible to annoyance from 
noise not of their own making, while approximately 20 percent are unaffected by 
noise.  Attitudes are affected by the relationship between the listener and the 
noise source (Is it your dog barking or the neighbor's dog?).  Whether one 
believes that someone is trying to abate the noise will also affect their level of 
annoyance. 
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Existing Site:  Under the No Action Alternative, single event related noise exposure would 
remain fairly consist with what currently occurs at the Hot Springs County Airport.  The 
majority of aircraft operations approach the Airport from the north and depart the Airport 
to the north.  Consequently, many aircraft do not over-fly the Town of Thermopolis or 
Hot Springs State Park, or if they do, the aircraft is usually at “traffic pattern altitude” 
(typically 800 to 1,000’ above ground level).  Consequently, the few single event aircraft 
operations that do over-fly the Town or Park do not generate enough noise to cause 
residents to complain.  The following figure entitled SEL NOISE CONTOURS, CNA441, 
RUNWAY 19 DEPARTURE AT THE EXISTING AIRPORT presents noise contours 
representative of the occasional departure to the south by a multi-engine aircraft. 
 
Site 2:  During the Site Selection Study and Master Plan, hourly wind observations were 
recorded at both Site 2 and Site 3.  The results of this wind analysis indicated that the 
prevailing winds at both sites were out of the southwest.  Consequently, the majority of 
aircraft operations at the relocated airport would likely approach the Airport from the 
northeast and depart the Airport to the southwest.  Because aircraft typically use full power 
and are much louder during departure than during approach, SEL contours were developed 
for a departure operation to the southwest by the design aircraft listed on the Airport 
Layout Plan (ALP).  The design aircraft is a twin engine turbo-prop Beechcraft King Air 
200 (the INM model uses a Cessna 441 as the substitute for the King Air 200).  The SEL 
contours are illustrated in the following figure, SEL NOISE CONTOUR, CNA441 (KING AIR 
200), RUNWAY 23 DEPARTURE AT SITE 2.  Also, following construction of the relocated 
airport, operations by larger, faster business jets are expected to increase.  To illustrate the 
potential single event noise from a large business jet departure, SEL contours were 
modeled for a common business jet, the 17,000 pound Cessna 560 Encore (INM uses a 
Mitsubishi MU-3001 as the substitute aircraft for the Cessna 560).  The Cessna 560 SEL 
contours are illustrated in the following figure, SEL NOISE CONTOURS, MU3001 (CESSNA 
560), RUNWAY 23 DEPARTURE AT SITE 2.  As can be seen in the Figure, a departure to the 
southwest at Site 2 by a large business jet such as the Mitsubishi MU-3001 would create a 
single event noise exposure for some nearby residences of 85 to 90 SEL.  If such 
operations were to take place at night, according to FICAN, there is better than a 10% 
chance of the aircraft operation awakening the occupants of these residences. 
 
 
 




