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Abstract

Noise pollution has been recognized as a major threat to human well-being and aircraft noise has been seen as
one of the worst form of environmental noise. Osubi community is a growing community while the number of
flights handled by the Osubi airstrip has increases. The nearness of residential houses and increased overflies
has the potential of creating some undesirable impacts on the community. In this work, therefore, the impact of
aircraft noise from the Osubi airstrip on the surrounding community was investigated. The airstrip handles an
average of 26 flights to five destinations a day. The noise matrics used in this study is maximum sound level
(Lmax)- Measurements were taken inside the airstrip, 50m, 100m and 200m from the airstrip using Radio Shack
Digital Sound Level Meter. Sociological survey was conducted among residents of Osubi community living
within the distances of consideration and workers in the airstrip on the effects of aircraft noise on the people and
the environment. The noise ranged from 62dBA produced by helicopters at a distance of 200m to the airstrip to
92dBA produced by Forker 50 at 5S0m from the airstrip. The greatest concerns expressed by residents near the
airstrip are temporary deafness during takeoff and landing, annoyance resulting from speech interference and
other interference like while watching a television or listening to a radio. Except those working inside the
airstrip, the respondents from Osubi community claimed to have developed some non-auditory effects. The
contribution of the ambient in the community to the recorded maximum sound level is infinitesimal. Although
the exposure to this noise is intermittent and of short duration, it is recommended that the nearest residential
house to the airstrip should be about 200m because of the possible cumulative impact.
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INTRODUCTION takeoff and landing procedures, the climate and the
Noise generally has given mankind a serious problem airport’s physical condition. Aerodynamic noise
which has not been given any attention until recently. increases with aircraft speed and also with altitudes
The terms ‘sound’ and noise are almost due to the density of the air. Low flying, high speed
interchangeably except that in common usage ‘noise’ aircraft produces especially loud aerodynamic noise

is often used to refer to unwanted sound. In many (Hogan et al., 1984). The shape of the noise
instances, noise is a relative definition of a sound windshield or canopy of an aircraft can greatly affect
since one person’s music may be another person’s the sound produced. Much of the propeller aircraft is
noise. The objectionable nature of sound could be of aerodynamic origin due to the flow of air around
caused by its pitch or loudness. Pitch is the height or the blades. The helicopter main and tail rotors also
depth of a tone or sound, depending on the relative give rise to aerodynamic noise. This type of
rapidity of the vibration by which it is produced. aerodynamic noise is mostly of low frequency as
Loudness is the intensity of sound waves combined determined by the rotor speed (Hogan et al., 1984).
with the reception characteristics of the ear. Bies and
Hansen (1996) defined noise as “disagreeable or Aircraft noise has been shown to be more annoying
undesired sound” or other disturbances. than road and railway noise at the same equivalent
noise level (Finegold, et al., 1994). Its emission has
There are a number of factors that determine the generated numerous complaints and public litigations
amount of noise an airport generates to its from residents near airport. Individuals and
surrounding community. These factors include the communities living around airports are subjected to
types of aircrafts that operate in the airport and the noise induced hazards ranging from noise
routes, the number of daily and nocturnal flights, the interference with speech to temporary or permanent
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hearing loss, sleep disturbance and annoyance arising
from exposure to high level noise from taking-off and
landing of aircraft (Alam et al., 2010, Muzet, 2007).
Noise can interfere with sleep by either awakening a
person or causing a shift from a deep sleep level to a
shallower level. Beettie and Zipp (1990) stated that at
120 decibels the ear registers pain, but hearing
damage actually begins at a much lower level, about
85 decibels. An increase of 10 dBA is a doubling of
loudness with respect to the human ear (Henderson et
al., 2000).

Some workers have reported non-auditory related
health effect of noise to include cardiovascular
disease (Van and Babisch, 2012) and impairment of
cognitive performance in children (Stansfeld and
Matheson, 2003). Epidemiologic studies have also
demonstrated  associations  between long-term
exposure to aircraft noise and an increased incidence
of arterial hypertension and therefore cardiovascular
disease (Rosenlund et al., 2001). Green et al., (1982)
reported that children living near airports
demonstrated lower reading scores than children
living farther away from airports. Osubi airstrip is
bordered by Osubi community in Warri, Delta State,
Nigeria. The number of aircrafts handled by the
airstrip has increased with time and the community
also seems to be developing closer to the airstrip. It is

therefore most likely that the noise from the aircrafts
into and out of the airstrip could be having some
impact on the community. The level of this potential
impact has not been investigated before. Hence this
study.

OBJECTIVE OF THE STUDY

This study is undertaken to identify the level of noise
generated during take-off and landing of aircraft at
Osubi Airstrip and at some selected distances from
the airstrip. It is also aimed at determining the effect
of the various noise levels on the people living
around the airstrip.

The Study Area (Osubi Airstrip)

Osubi airstrip is located near Warri of Delta state,
Nigeria. The airstrip was established and
commissioned in January 19th, 2002, by Shell
Petroleum Development Company of Nigeria and the
major aircrafts that use the airstrip are Fokker 50,
Dash 8 and helicopters. The facility operating time is
twelve (12) hours between the hours of 6am and 6pm.
It is operated as a local airstrip and it has two wings
(Commercial terminal and the Charter terminal). As
at the time of this study, the airstrip handles 26 flights
to five destinations a day. The runway runs nearly
parallel to Osubi community and as close as 100m to
some of the residential houses (Figure 1).
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Figure 1: Osubi Aij

MATERIALS AND METHODS

A field work was carried out on April, 2008 at the
study area using a Radio Shack Digital Sound level
meter to measure the aircraft noise level. The
instrument precisely measures area noise and other
sound levels. Noise meters were deployed along
down-wind direction at different points: first inside
the airstrip and then 50 meters, 100 meters and 200
meters away from the airstrip. Readings of aircraft
taking off and landing periods inside the airstrip and
noise levels of overflies in Osubi community were
taken at the designated distances.
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Measurements were taken using Radio Shack Digital
Sound Level Meter. The instrument allows
measurements from 50dBA to126 dBA (referenced to
0.0002pbar). The meter was set to A-weighting, to
measure primarily frequencies in the 500-10,000 Hz
range, which is the area of greatest sensitivity to the
human ear. A-weighting accounts for frequency
dependence by adjusting the very high and very low
frequencies (below approximately S00Hz and above
approximately 10,000 Hz) to approximate the human
ear’s lower sensitivities to those frequencies. Because
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the aircraft noise consists of short bursts the meter
response was set to fast. In the fast position, the meter
reacts quickly to changes in the sound level, showing
the peak sound levels present in the environment.
Fast mode updates number and bar graph every 0.2
seconds.

The noise matrics used in this study is maximum
sound level (Ly.x). The maximum sound Ilevel
indicates the maximum sound level occurring for a
fraction of a second. For aircraft noise, the “fraction
of a second” over which the maximum level is
defined is generally 1/8 second, and is denoted as
“fast” response (American National Standards
Institute, 1988). The maximum sound level is
important in judging the interference caused by a
noise event.

The level of contribution from the ambient noise to
the total noise recorded was estimated. Summation of
the noise requires first converting each decibel value
to its corresponding acoustic energy, then adding the
energies using the normal rules of addition, and
finally converting the total energy back to its decibel
equivalent.

From the acoustics point of view, noise constitutes of
atmospheric pressure fluctuations about the mean
atmospheric pressure. The unit of measurement is the
decibel unit which expresses the square of the sound
pressure in logarithmic form. The 10 is introduced to
avoid a compressed scale over the sensitivity range of

the ear.
¥

B/ .
Pérms =Prs'f X 10 710 |\1)
Ay
Pjrms =Pr2s;'f x 10 710 (2)

P, = Reference pressure. The reference is the
pressure corresponding to the lowest sound pressure.
Reference pressure P =2 x 10°Nm?.

Ground level noise pressure exposure Pr due to air
traffic is a summation of the ambient noise pressure
Pjpand the aircraft noise pressure P,
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P Torms — P B riny + P Arms (3)

The noise measured by the noise meter is the total
sound pressure level which is a logarithm ratio
between the reference pressure and the total of the
intrusive and ambient noise.

The total sound pressure level L, =10 log {me%z } 4)
ref

This can be expressed in terms of the components of
the total sound pressure level as:

B <
L, =10 log 10[10 0410 10} G)

The difference between the highest background noise
recorded in the community with and without aircraft
was used to determine the contribution of the aircraft
noise L, to the overall recorded noise in the
community. The highest recorded noise during the
overfly was 92dBA whereas the highest recorded
ambient noise in the community was 63dBA. The
contribution from the aircraft to the highest recorded

noise during overfly is therefore:
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The contribution from the ambient noise is therefore
0.01dBA

Sociological survey was conducted among residents
of Osubi community living within the distances of
consideration and workers in the airstrip on the
effects of aircraft noise on the people and the
environment. Questionnaires were administered
through simple random sampling techniques. The
randomness is used to remove bias and to ensure that
every unit of the target population has an equal
chance of being selected. A total of 100
questionnaires was served and retrieved.

One of the limitations of this study is the inability of
some of the respondents to explain the impacts the
aircraft noise has had on them while some
exaggerated the impacts.

RESULTS

Results obtained at the designated positions from
different aircrafts and their comparison with the 8-
hour exposure limit is shown in Figure 2.
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Figure 2: Noise Readings from Different Aircrafts at
Different Distances from the Airstrip

Forker 50 produced the highest noise at all distances
from the airstrip. The sound produced appears to
reflect the size of the aircraft. At distances of 50m to
200m the resident are exposed to sound of 31dBA to
11dBA above the average ambient noise level by
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each overfly. This is a significant increase in noise
level capable of causing some physiological and
psychological effects on the residents. The noise
contributed by the ambient noise to the total overly
noise is infinitesimal.

Noise levels from flight operations exceeding
background noise typically occur beneath main
approach and departure corridors. Aircraft noise
source at Osubi airstrip consists of aircraft takeoffs,
aircraft landings and flyovers. Landing of aircraft on
Osubi airstrip is mainly from the north east side of
the airstrip which is above Osubi and other
neighbouring villages and sometimes from the south
west of the airstrip that is above Effurun near Warri.
During takeoff, the aircraft taxis close to Osubi
village before running towards Effurun. These are
intermittent noise.

Different individuals responded differently to the
same noise level. Seventy two percent (72%) of the
sample population rated the environment noise to be
high, 22% rated the noise as medium while 6% rated
it low. The airstrip does not operate night flights and
sleep disturbance was cited as one of the hazards by
2% of the respondents who were seventy years and
above and who probably slept during the day. Ninety
one percent (91%) of the respondents reported having
temporary deafness of ears during landing and
takeoff of aircrafts. Most times they have to cover
their ears for fear of having temporary deafness. The
contribution of the ambient noise to the overall
intrusive noise is minimal.

The workers in the airstrip did not express any level
of annoyance from the aircraft noise possibly because
they used ear muffs and were also used to that level
of noise. Respondents from the community expressed
high level of annoyance as a result of speech
interference from aircraft noise especially during
community meetings. They also viewed aircraft noise
as intrusive and source of annoyance during
television viewing or radio listening. Nine percent
(94%) respondents maintained they had no health-
related problems/disturbances. The rest claimed they
had developed non-auditory health effects like
hypertension and chronic headache.

CONCLUSIONS

Operation from and to Osubi airstrip has significant
auditory problem to the residential community within
100m of the airstrip. These are mainly in the form of
speech interruption and temporary deafness. Non-
auditory health problems caused by the aircraft noise
cannot be established. The present residential
buildings spring up around Osubi airstrip should be
restricted to a minimum distance of 200m from the
perimeter fence of the airstrip.
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