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ENVIRONMENTAL NOISE STUDIES IN SOME AREAS OF CALABAR

ABSTRACT

U. E. ASUQUO, A. 1. MENKITI, M. U. ONUU and E. H. 0. OPALUWA

(Received 28 April 2000, Revision accepted 26 September 2000)

N s . .
Eavironmental noise studies have been carried out in Calabar and Uyo, South-Eastern\Nigeria, using sound

level meter and questionnaires. Results of the objective measurements show that the average ambient noise level in

Calabar falls between 38.0 and 48.0 dB(A) while that of Uyo fadls between 39.0 and 49.3 dB(A). Noise levels as high

as 80dB(A) were measured in some industrial areas and construction sites in both cities. The correlation coefficients

between the objective and the subjective measurgs were found to be 0.33 and 0.68 for Calabar and Uyo, respectively.

KEY WORDS: Environmental noise, Objective-measurement, Subjective measurement.

TRODUCTION
Noise is an unwanted sound whith as
urbance interferes with useful signal during
munication. Itis a disturbance to our environment
is escalating very rapidly and may soon become
of the major threats to the quality of our lives.
Environmental noise pollution is not an
ely new phenomenon, but rather it is a problem
has grown steadily worse with time. A poem
ien about 1380 complains about the noise made by
ksmiths: and early references to street noise in
don date back to the early seventecnth century
1. 1930).
Prolonged exposure to noise can produce
anent hearing loss (Beranek, 1971; Bjorkam,
:; Crockers and Price, 1975). Noise of muchlower

s however interferes with normal conversation,
ers sleep, causes irritability, and interferes with

-ation and recreation. Fatigue and inadequate rest
>d by a noisy home environment coupled with
action and impaired mental concentration of the

oyees while on the job result in incalculable

economic losses to employers (Griffiths and Raw,
1987; Izumi and Yamo, 1991; McNulty, 1987).

In general, the term community noise refers
to the description of the outdoor environmental noise
in the vicinity of inhabited arcas. Given the wide
range of purposes for which measurements are made,
community noise studies va‘ry Widc]y in depth and
detail. Inhabitants of Calabar and Uyo are exposed to
noise from many sources. However, most of the noise
originates from transportation vehicles such as

automobiles, trucks, motorcycles and aircrafts.

The objectives of this study included
obtaining the subjective and objective measures of
community noise in Calabar and Uyo, and determining
the correlation between them for comparison; getting
a description of community response to noise;
extracting environmental description for assessing
current or future noise impacts; and identifying indoor
and outdoor noise sources in ‘Calabar and Uyo, and
determining the extent of their influence so as to

enlighten people living in'the area on the ill-effects of
noise.
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Table 1: Objective measure of noise in zones in Calabar

Zone Zone Number Ambient Noise chﬂQ_B(A))
Marian/Big Qua 1 474
Essicn Town 2 aas
Highway/ikot Ansa 3 40.0
tkot Efanga Mkpa 4 33.9
Efut 5 480
Table 2: Objective measure of noise in zones in Uyo
Zone Zone Mumber Ambient Noise Level (dB(A))
Eweta 1 40.5
tkpa 2 41.6
Aka 3 47.0
Central 4 49.3
Housing 5 39.0

Tahle 3: Summary of respondent’s nolse #ating in each zone in Calabar,

Option Chosen
Zone % of responden Noigy | Moderately Quiet Very Don't
Noisy Quist Know
MarlanBig Qua 34,60 12} 93 47 10 02
i
Essicn Town 19.70 4% 53 40 04 o1
Highway/Tkot Ansa 27.40 40 85 60 o 03
Ikot Efanga Mkpa 5.20 16 13 o8 00 o
Efut 13.20 43 39 T o1 0
Totat 100.00 215 283 166 2 06
Table 4: Summary of respondent’s noise r‘:i(ing in each zone in Uyo.
11
Option Chosen
Zone % of respondent Noisy Modcrately Noisy Quiet Very Quiet z(:‘r;"(v
Bwet 8.04 i6 10 08 00 00
tkpa 22.90 42 40 10 04 ot
Aka 22.60 40 50 44 01 00
\
Central 36.60 0 45 30 08 02
00
Housing 9.90 10 12 14 06
3
Total 100.00 186 157 106 19 [
Table 5: Percentage responses in each zone in Calabar.
Option Chosen
i Y Totht
No! Moderately Quiet Very Don't
Zore ' i Noisy Quiet Know,
Matian/Big Qua 38.2 37.8 19.1 4.1 1.8 IO?
Essicn Town 30.0 319 28.6 29 0.7 100 4
100
Highway/tkot Ansa 20.5 43.6 308 3.6 1.5
o 100
Ikot Efanga Mkpa 43.2 35.1 216 0.0 )
1.7 1.1 ) 100
Efut 45.7 41.5 ,
Total 171.6 197.6 111.8 11.7 3.0 .'1.00
MATERIALS AND METHOD

The objective measurement was done using
-

the A-weighted sound Jevel meter (B & K Type 2203)

/

witha 1/3 octave band filter. The meter was placed on
a tripod 1.2m above the ground. This fevel
corresponds to the ear of an average human being.
The A - weighted scale was used because it has been
shown that it provides a single - value measure of
noise level which approximately indicates the relative
noisiness or annoyance of common sounds and also
correlates well with loudness and annoyance (Taylor
and Hall, 1979).

Each city was zoned into five and
measurements were taken between 7am and 9am and
2pm and 4pm on working days (Monday to Friday).
All micasurcments were taken without any specific
noise source in mind. Fifty such random rcadings
were taken at different locations within each zone and
the intensity of cach sound level was calculated using
I = |, antilog,, L/10 H
Then using the average intensity for cach.zone, the
average sound level was calculated with the cquation

(Beranek, 1971)

Ly = 10logy, /1, )
where I is the sound intensity in W/M?

1, is the reference sound intensity, gencrally 102W/m?
and L is the sound intensity level in decibel.

The temperature during the measurements
varied from 26°C to 30°C while the atmospheric
pressure varied from 748mmHg to 750mmHg during
the period.

Since it is not satisfactory to consider
environmental noise only on (he basis of measurement
of the noise levels using a sound level meter only, a
social survey using questionnaires was carried out also.
This was necessaty because of the variation of people’
assessment of noise. Thus, the assessment of noisc on
a whole community rather than individuals or small
groups was studied using questionnaires.

The questionnaire was designed to collect a
comprehensive body of information on n‘oise response,
including respondents’'

attitude their

neighborhood, their ratings of specific and overail

towards

noise levels and for each noise rated as disturbing,

details of the time when disturbed, frequency of
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occurrence, the types of activities interfered with and Table 6: Percentage responscs in each zone in Uyo

4

the percetved health effects.

Option C' asen

The subject of noise was not introduced until Zone Noisy | Moderately Noisy | Quiet Yoy Qoiel | Dout Know Toi)

. . . Ewet 471 291 235 0.0 00 00

the respondent had indicated the factors liked or oa P I 101 o o 00

disliked about the neighborhood. It was therefore A 26 | 30 n6 07 00 100
. . . . : Central 478 294 1 ¥ .

possible to determine whether noise was mentioned o " > N P

Housing 218 286 KK 143 Xt} 100

prior to any prompting by the interviewer. Total i | 165 1193 23 2 o0

The rating scale developed to measure

residents’ assessment of noise levels in their arcas was

Table 7.: Percentage responses in Calabar,
a five-point unipolar response categories as follows:

. . . . ™ N . . Option Chosen
i ii) Moderately Noisy (iii) Quiet (iv) Ve
( ) NOlSy ( ) Odera y Sy ( 1 ) Q ( ) Ty Zone Noisy Moderately Quiet Very Liaw't % of total
. Noisy Quict o espondent
Quiet (v) Don't know. — i el e
Murian/Big Qua 132 132 6.6 i5 0.3 364
The questionnaires were randosuly distributed within Fasien Town 60 74 s6 | as 0.1 197
the zones. Highway/Tkot Ansa 5.6 1.4 84 6.4 04 26.9
T d " A l kot Efanga Mkpa 22 18 1 0.0 0.0 51
o i i iocti
ctermine 10w rehated the Sub’ec‘lve Efuy 6.0 $.5 1.6 (2] 0.0 13.2
responses, assessed by the use of questionnaire as a Total 330 198 233 10 o8 100.0
study instrument, werc to the objective responses,
measured with the sound level meter, the coefficients Table 8: Percentage responses in Uyo
of corrclation were calculated. Option Chosen
. . . Zone Noisy Moderately Quiet Very Quict Dox't Know % of totel
First comparism was accomr'ished by Noisy 3
imrodu 1“ 1 l . l Ewet 38 2.4 i.9 a0 0o 1 2]
cing scale value it '
g alue in the form of numbers to o 09 05 24 09 02 29
represent the respondenis’ noise rating of tablez + =4 Aka 9.5 E 104 02 0.0 ne
H M . Centrad 16.5 10.6 13 19 (3] 36.6
2. Multiplying these numbers by their corresponding "
Fousing 24 28 33 1.4 0.5 99
frequency of responses to obtain the corresponding Totl 01 37 25 a4 07 1000

weighted ratings and dividing the weighted ratings by

their respective total respondents per zone, The

. Table 9: Community Noisy rating in Calabar
overall average scale value which represents the

overall environmental noise rating for that particular Spion Choren
Zone Noisy | Moderately Quiet | Very | Dont Response | Weighting | Average
zone was calculated for each zone (Molino, 1979), e Qe [ e | pernme | mine ) e
4 k) 2 { 1] (n) {nx} (nx/n)
Murian/Big Que 94 93 47 0 02 246 769 31
!
ANALYSIS AND RESULTS | Bssien Town | a2 | 83 0 | fo 140 an 24
() RESULTS OF SU Highway/lket Ansa | 40 85 60 |07 |03 195 542 28
a n
RVEY WITH SOUND kot Efanga Mkpa 16 13 08 o0 [21] 37 119 32
LEVEL METER Efot 4 39 n |0 [0 9 32 33
Zn=712 | Dax=213 Zax/n=153
o TN

The results of objective measurements are

shown in Tables 1 and 2. Table 10: Community noise rating in Uye
The survey showed that noise levels in OP_T__ﬁon Chosen
i Zone Noi: Mad 1 q et Vi Dont Response Per Voight A fue
Calabar lic between 38.0 and 48.0 dB(A) while " T e T i | Roow e peczne
(n/n}
those in Uyo lic between 39.0 and 49.3dB(A). P S B B o
Fawvet 16 10 08 oo 00 3 1o 32
(b) RESULTS OF SURVEY WITH thp 2 " 0 o n 97 an 3
Q U ES'rlONNAl[{ES Aka 40 50 44 o1 00 ) 135 399 29
Central 70 45 30 08 0. 153 483 32
Out of the 1000 questionnaires sent out Housing | 10 2 - u |o |oo @ 1o 26
randomly in Uyo 712 were responded to while 423 ool | pmets ] Tadnetso
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questionnaires were responded to in Calabar out of 650
sent out giving response rates of 71% and 65%
respectively. The respondents cut across all strata of
the inhabitants: males and females, married and

singles; workers and students; thase who have stayed

in their neighborhood for years and those who have
just moved in.

Their responses to the key question -
assessing noise in their neighborhood is summarised in
Tables 3 and 4. The responses were converied to
percentage responses for each noise rating at a
particular neighborhood (Table 5 and 6). In order to
compare the percentage response in a zone with
another in an}r other zone(s), Calabar and Uyo
respectively, Tables 7 and 8 were drawn.

Finally, using the objective responses as the x
- variate and the subjeciive responsés, represented by
the average scale value per zone of Tables 9 and 10,
the cocfficients of correlation were found to be 0.33 in

Calabar and 0.68 in Uyo.

40

KEY
ZONE:
1 - Manan/Big Qua

- Esswen Town

- i

25

% of respondents
~
=3

———

Zone Numi .:

Fig 1: Percentage of respondents in each zone in Calaba

2

3 - Highwav/lkot Ansn
4 - Tkot Fiffangs Mkpa

5

-

|

351

30 4

I3
[
-

% of respondents
3

0 1

[t

Zone Numbey 2 3 4 5

L
ZONE:

- Bawvet”
2- Tkpa

3- Aka

4 Central

5. Housing

R TR O s

R

e
ST

A

Fig2: Percentage of respondents in cach zone in Uvo

Figures 1 and 2 show the percentage of
respondents in each zone in Calabar and Uyo
respectively while figures 3 and'n4 show thc; percentage
of total respondents and their noise rating in each zone

in Calabar and Uyo respectively.

DISCUSSION AND CONCLUSION

One can say that the average ambient noise
levels in Calabar and Uyo are relatively low -below
50dB(A), although there were high noise levels in
some areas within the zones, especially in industrial
and construction sites where noise levels ,évere up to
80dB(A) in some cases. These resultskagree with
carlier work done in this areas (Onuu and Menkiti
1993, 1996; Onuu et al 1996).

The data thus justify one of the objectives of
the study which is obtaining description of
environmental noise for assessing current/or future
noisc impacts.

The study showed a good correlation between
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KEY
ZONE:

5 - Efut

% of total respondents

Very Quiet

Noisy Mod-Noisy Quiet

1 < Madan/Big Qua

2 -Essien Town

3 - Highwayltkot Ansa
4 - kot Effanga Mkpa

Don't Know

Fig 3: ‘Percentage of total respondents and their noise rating in each zone in Calabar

physical and subjective measurements. Results showed
that the objective and the subjective measures were
about 0.33 correlated in Calabar and about 0.68
correlated in Uyo. The high correlation coefficient in
Uyo may be because respondents in the area are more
aware of noise and its effects than their counterparts in
Calabar. Objective noise measurements in Uyo were
comparatively high. Another reason-maybe due to the
variation in socioeconomic status of residents in the
two cities. Earlier works revealed that variation in
socioeconomic status affects respondent's response to
noise (Taylor and Hall, 1977, Osada, 1991; Onuu,
2000; Namba et al 1991; Weinstein, 1982; Relster,
1975 and Sato et al 1991).
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