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THE UNBEARABLE MENACE -- AIRPORT NOISE

Noise, defined as unwanted sound, surrcunds the urban dweller in a
never-ending excessive and gradually increasing din of decibels. No one
is exposed more intolerabiy than the citizen who resides in close proximity
to a major airport.

Exposure of humans to noise can result in both mental and physical
distress. While the most noticeable effect of noise exposure involves the
hearing mechanism, certain noises may result in non-auditory distress such
as alterations in respiration, circulation, basal metabolic rate, and muscle
tension. These physical effects are primarily related to intensity anc
frequency of the offending sound.

Equally important and very likely more important than the physical
manifestations are the possible psychologic effects. Psychologic reactions
involve a multiplicity of factors which vary with the characteristics of the
sound -~ the inappropriateness of the stimulus, unexpectedness cf the noise,
interference with speech communication, and intermittancy, as well as its
intensity and frequency. The quality of the noise rather-thap the quantity
is usuaily the deciding factor in influencing the emotional reactions to noise.

No doubt the most widespread reaction to noise is that of annoyance.
Certain characteristics of sound appear more annoying than others. These
characteristics are:

1. Loudness - the more intense, louder noises
are considered more annoying.

2. Pitch - a high pitch noise is generally more
annoying than a Tow pitch noise of eqgual loudness.

3. Intermittancy and irregularity - sound that
occurs randomly or varies in intensity or
frequency appears to be more annoying than
continuous or unchanging sounds.

4, Localization - a sound which appears to change
its relative location to the Tistener is more
annoying than a stationary source.
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Aircraft noise certainly fits all of these criteria for annoyance.

In addition to annoyance, two of the chief complaints concerning aircraft
noise involve the interference with speech and the disturbance of sleep and
relaxation.

DISTURBANCE OF SLEEP

Disturbance of sleep is of primary importance because of its necessity
for "normal" psychologic and physiologic functioning. Aggravated sleep loss
may have a profound effect on body health, particularly for the aged, the sick
and the very young. Recent testimony before a legislative committee on jet
noise in New York City cited paranoid delusions, hallucinations, suicidal
and homocidal impulses as some of the possible consequences of continued sleep
loss.

Effects of noise on sleep have been observed by studying brain wave
patterns utilizing an electroencephalograph. Indications are that quality
of sleep may be impaired by shifts from deeper stages to shallower stages
or by the interruption of dream sequences.

A study by Jensen concerned the sleep sensitivity of seven subjects
for 120 nights who were exposed to noise from 300 milliseconds to 90 minutes
duration. Results indicated that even the deepest stages of sleep were
influenced by noise intensities from 60 to 65 dBA.

Thiessen exposed a number of sleeping subjects to a recording of truck
noise from 40 to 70 dBA on different nights at a constant level. His results
indicated that at 70 dBA the most probable reaction would be to awaken from
sleep. At 50 dBA approximately 50% of the subjects would change to a less-
deep sleep or awaken, and at 40 to 45 dBA approximately 10% of those so
exposed will respond by changing the depth of sleep or awaken.

J.D. Miller, Effects of Noise on People, Central Institute for Deaf (1971),
concluded that all factors being considered, one must tentatively assume
that sleep disturbance by excessive noise will reduce one's feeling of well
being. Furthermore, when noise conditions are so severe as to disturb sleep
on a regular and unrelenting basis, then such sleep disturbances may
constitute a hazard to one's mental and physical health.

At the request of a number of citizens residing adjacent to the Seattle-
Tacoma Airport, a noise survey was conducted to determine the effect of
aircraft traffic on the noise environment. Continuous noise measurements
were conducted inside a mobile camper at four locations on the borderline
between Zone 3 and Zone 2. According to the Federal Housing Authority, most
homes located in Zone 3 because of excessive noise and strong jet and fuel
odor would be ineligible for FHA mortgage insurance.

The camper of modest size was utilized to represent indoor measurements
utilizing the same structure.
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Results of this investigation are shown in Tables 1, 2, and 3. It
should be noted that for a significant amount of time each day (Table 3)
ranging from 53 minutes to 103 minutes, the noise levels exceeded 60 dBA.
During the 24 hours of measurement at location 1 (Table 1) there were a
total of 161 flyovers, of which 135 were over 75 dBA, with the maximum
noise level being 91 dBA. At location 2 there were 151 flyovers with 125
exceeding 75 dBA, and at location 4 for a 20-hour period there were 116
exceeding 75 dBA. The maximum noise levels at locations 2 and 4 were 95 dBA.

During sTeeping hours, 10 p.m. to 7 a.m., at Locations 1, 2, and 4,
there were 29, 34, and 26 flyovers, with the number of peaks over 75 dBA
being 25, 29, and 25. Maximum noise levels ranged from 89 to 94 dBA (Table 3).

Noise levels determined during this limited investigation would definitely
be considered excessive and over a long period of time could have an adverse
effect on the mental health and physical well being as a result of periodic
awakenings and/or changes in depth of sleep. A number of people living in
this area mentioned that their children were at times sent home from school
as the result of dozing or falling asleep in class.

Such exposures as mentioned above could be of major significance even
during daytime hours for children under one year of age who sleep most of
the day, for children 1 to 5 who nap during the day, for the aged and sick,
and for those who work nights. .

INTERFERENCE WITH SPEECH IN SCHOOLS

The problem of noise in some schools has already reached the critical
stage, particularly for those structures located adjacent to airports and
freeways. The quantity and quality of noise in schcols may produce adverse
psychologic effects, interfere with study habits, and interfere with
comprehension of the spoken word.

Since speech and its understanding are vital to the learning process,
optimization of the sonic environment for the purposes of communication is
desirable. One of the requirements for good 1istening conditions is that
the background or interfering noise not be too intense. It therefore is
imperative that the background or ambient sound be controlled to a relatively
lTow intensity. Ambient ncise is the noise present in the space with all
systems (air conditioning, etc.) operating normally, but with no students
present.

A measure of noise known as the Preferred Speech Interference Level
(PSIL) and estimates of it by the A-weighted decibel Tevel (dBA) has recently
been proposed as a useful tool for evaluating this aspect of noise. The PSIL
is the arithmetic average of the sound pressure levels in the octave bands
centered around the 500, 1000, and 2000 Hertz (Hz). Table 4 is a summary
of the PSIL and comparable dBA readings that will barely permit acceptable
speech intelligibility at various distances and noise levels.

N
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In most classrooms the maximum distance between student and instructor
rarely exceeds 25 feet. Referring to Table 4, it should be noted that for
effective speech intelligibility at 25 feet utilizing a "normal voice" the
PSIL should not be greater that 41, which corresponds to 48 dBA. To provide
a margin of safety, a background ambient level below 45 dBA would undoubtedly
result in a reasonable acoustic environment. With a background noise level
of 50 to 60G dBA in the classroom, a voice level from "raised" to "loud"
would be required for speech intelligibility at 25 feet, and such a condition
would be considered undesirable. When the background level exceeds 60 dBA,
most students would have a difficult time hearing even a loud voice. Therefore,
levels above 60 dBA would be unacceptable and time spent above 60 dBA could
be considered as time lost from the instructional process. '

Continuous monitoring of A-scale measurements was accomplished in 12
schools located adjacent to the Seattle-Tacoma Airport (Figure 1). A1l data
was collected during the summer vacation period when there were no students
in attendance. A number of different locaticns in each school were selected
including portable units; measurements were made with windows closed, as
well as open. Since the schools were not air conditioned, during warm days
it was necessary to keep windows open for ventilation. Weather conditions,
take-off direction, and street traffic conditions, where appropriate, were
also noted.

The results of this investigation (Table 5) indicated that all schools
with windows open and closed experienced noise levels in excess of 60 dBA.
With windows open this unacceptable condition ranged from 3.3 hours at
school No. 6 to 15 minutes at scheol No.8. Maximum noise levels ranged
from a high of 98 dBA to a low of 80 dBA. In two of the schools (Nos.5 and 6)
street traffic conditions contributed appreciably to the background noise.

In addition to the unacceptable conditions (over 60 dBA), all schools
experienced significant times in the undesirable range of 50 tc 60 dBA.

The author was present in one of the classrooms (with school in session)
as a jet aircraft was passing overhead. It was observed that the instructor
perceived the aircraft off at a distance and as the jet approached the school,
the instructor's voice increased in intensity until he could no longer be
heard. He then stopped speaking and after the aircraft passed the building,
he began to speak in a Toud voice that gradually got softer as the noise
subsided. The maximum noise level during this period was 98 dBA. A noise
level in excess of 110 dBA was experienced outside the school building
during this same flyover. It was not uncommon for approximately 70 or more
aircraft to pass directly over this school during the school day. Many
teachers complained of the difficulty in operating under such trying
conditions. Incidentally, the aircraft passed directly over one of the
schools at an altitude of approximately 300 feet during landing, presenting
a definite safety hazard potential.

Noise Tevels in all schools were excessive from the standpoint of speech
interference requiring some degree of sound control to Tower background noise
levels to 45 dBA. In some schools, because of the relatively high maximum
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noise levels, the cost of sound attenuation may be prohibitive, such that
the possibility of relocating these facilities should be considered.
Furthermore, street traffic noise also presents a problem relating to

speech interference, and noise from this source should also be included

in any future school locations or noise control plans. Finally, in order

to preclude the need for opening windows for ventilation, all of the schools
should be provided with air conditioning.

It should also be mentioned that in the past, permanent hearing loss
of children in these schools was not given serious consideration. It would
appear, however, that under present conditions hearing damage could be a
possibility.

SUMMARY

Aviation is still a fast growing industry. In 1960 only 16 airports
serviced jets, while today over 400 airports receive jets. In 1960 there
were some 224 commercial jet aircraft making approximately 26 million landings
and take-offs. By 1973 there were almost ten times as many jet aircraft,
appreaching 100 million movements.

The problem of aircraft noise exists at every major airport in the worid.
Even if attempts to 1imit jet engine noise are successful, the problem will
likely become more severe and, in all probability, jet engine noise will
not be reduced to the point where the noise problem will be entirely
eliminated from areas immediately adjacent to airports.

It is time we recognized that residential areas are not compatible
with airport use. With the present and projected expansion of airport
facilities as well as the projected increases in air traffic, the situation
will undoubtedly become more acute in the next few years. In the meantime,
a significant number of people suffer and will continue to suffer the
ravages of aircraft noise. The solutions must be forthcoming before
irreparable damage to these people takes place.



