5 B

Noise Pollution Assessment and Control in Selected Schools
in Baghdad City

Shahlaa E. Ebrahim

College of Engineering / University of Baghdad
shahlaa.ebrahim@fulbrightmail.org

Saadi Kadhim Al-Naseri

Ministry of Science and

Technology

saadikadhum@gmail.com

Shahad Hatem Ali

College of Engineering / University of Baghdad
Shhad hatem99@yahoo.com

Abstract:-

Healthy school environment is one of the main determinants of students’ health in order to
strengthen the benefit from the educational programs. In this study, assessment of noise
pollution level in six schools in Baghdad was conducted. The schools were selected to cover
different ages and grades (girls, boys, mixed, primary, secondary and intermediate schools).
Measurements were taken inside and outside the school; in classrooms, schoolyards; during
classes and break time, and in the first and second floor of each school. The measurements
were conducted using a digital sound level meter connected to the personal computer to
obtain measurement data of sound pressure level (SPL), and the data were analyzed to obtain
A-weighted Equivalent Sound Pressure Level L for each location with the background.
The results showed that the noise level at all the six schools do not comply with international
standards. Noise pollution sources are either external (streetcars, industrial areas, shops,
electric generators) or internal due to the large noise arises from the interaction of the
students with their teachers and the noise during break time. Theoretical adjustment of the
school fence was adopted to reduce the noise levels inside the schools. Calculations showed
that barriers could be used to reduce noise level by more than 50% in two of the six schools
by increasing their fence with only one meter, while other schools did not show
improvement. The main reason behind that is the noise level arises from inside the schools
was higher than that transferring to the schools from external sources. This call for changes in
the design of the schools and in the education methodologies.
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1. Introduction

Noise defines as '"undesired or
disagreeable  sound" or  other
disturbance. From the acoustics view,
noise and sound consist of the similar
phenomenon of atmospheric pressure
fluctuation about the mean
atmospheric pressure. ~ What  is
considered a sound by somebody
can be considered a noise by
another person [5]. Noise is with no
doubt a normal phenomenon of life
and is derived to be one of the most
efficient alarm systems in human’s
physical environment. However, it is
continuously disturbing human peace
and tranquility [9]. Noise pollution
can cause annoyance, hypertension,
aggression and high stress levels.
High noise level causes cardiovascular
effects and exposure to moderately
high level during a period of eight
hours causes rise in blood pressure
and increase in  stress and
vasoconstriction [4].

Noise pollution can be seen as an
endemic part of the modern urban and
industrial  world. Noise, 1S an
important  physical environmental
factor plays a critical role in
student  health and  academic
performance [11]. The  American
Academy of Pediatrics defines a
“healthful school environment” as
“one that protects students and staff
against immediate injury or disease
and promotes prevention activities
and attitudes against known risk

factors that might lead to future
disease or disability” [1]. Therefore,
the school environment
encompasses the social, physical
and biological factors. Moreover, as
learning in classrooms 1is mainly
facilitated through verbal and auditory
communication between teachers
and students, good quality school
buildings are required. Students'
perception of the school environment,
either indoors or outdoors, is directly
related to their satisfaction with those
environments, and student satisfaction
promotes more active behavior [2]. It
has been found that noise has harmful

effect on student's attention [8].

Noise control in school environment is

a vital inquiry in public health. There

has been a great deal of research in the

past 30 years in the effects of noise on
student's learning and performance at

school [10].

The main objectives of this study are:

1. Evaluating the noise levels in six
schools in Baghdad for different
student’s ages and stages.

2. Analyzing the data measured in
these schools.

3. Suggesting simple solution for the
schools that exposed to noise
pollution.

2.Methodology and

Experimental Procedure

2.1 Site Location and Description

Six schools were selected at different

locations in Baghdad in Al-Karkh

Aluolaa District: Al-Hariri Primary
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school (mixed), Al-Yarmook
Secondary school for girls, Al-Nidhal
Secondary school for girls , Al-
Maamon Intermediate school for boys,
Bab Al-seif Primary school for girls
and Al-Karar Intermediate school for
boys. The selection of these schools
was determined because they are
exposed to different kinds of noise
levels as illustrated below:

1- Al-Hariri school is located in
residential area and there 1s an
electrical generator beside the
school.

2- Al-Yarmook school 1s located
between a residential area and a
main street and there is a mosque
beside the school.

3- Al-Nidhal and Al-Maamon Schools
are located on a main street and
exposed to traffic noise.

4-Bab Al-Seif School is located in a
commercial area in Al-Alawy
region, where there are shops,
restaurants, and metal workshops in
front of the school and there is a big
generator nearby the school.

5- Al-Karar School is located in an
industrial area near carpenter’s
workshops in Al-Salihia region.

Fig. (1) shows the location of these
six schools and Table (1) summarizes
their information. As a preliminary
conclusion, it 1s clear that all the
schools contain large number of
students in each class, and the area of
these classes are considerably small.

Fig. 1. Map for study area (Baghdad) with locations for the six selected schools (from
Google earth)

Prof. Dr. Shahlaa E. Ebrahim
Saadi Kadhim Al-Naseri
Shahad Hatem Ali

Association of Arab Universities Journal of Engineering Sciences

NO.3 Volume.24 Year.2017



36

Table 1. Schools geographical location and information

e L

Location Number of Number
School Name mper 9 of
) ) classrooms
Latitude Longitude students
1 Al-Hariri Primary 33°17'47.16 44°20'57 73"E 17 650
School N
) Al-Yarmook Secondary | 33°17'59.56 44°20'43.26"E 14 203
School N
3 | AlNidhal Secondary | 330191 790\ | 4402121.07°E 1 368
School
Al-Maamon 33°18'13.61" on "
4 Intermediate School N 4472025.74°E 15 650
5 Bab Al-Seif Primary 33°19'51.25 44°3'15.45"F 10 450
School N
6 Al-Karar Intermediate 33°19'45.58 44°23'19 31"E 6 285
School N
2.2 Data Collection saved in the meter can be exported as

Data collection took place in a
period extending from December
2013 to April 2014 (5 months). It was
carried out n classrooms,
schoolyards, and outside the selected
schools during the morning study
hours between 8 a.m. and 1 p.m.

The sound pressure level (SPL)
measurements were taken every 20
seconds for 10 minutes for indoor
measurements and 15 minutes for
outdoor measurements [6].

The measurements were conducted
by using a Sound Pressure Level
meter model: SL-4112 from Lutron
Electronic Enterprise Co. (Taiwan)
with an accuracy of 0.1dB.  SPL
meter was connected to a computer
using a program called Lutron801 as
shown in Fig. 2, where all the data

an Excel workbooks. Fig. 3 shows the

SPL meter setup used in this work.

Fig 2. Sound Level Meter connected to
Laptop by Lutron program
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Fig 3. Sound Level Meter in the work field

2.3 Noise attenuation

The noise level inside the schools
were measure and calculated using
international procedure [3].
Equivalent A weighted sound pressure
level, in relation to a fluctuating sound

pressure level, was calculated as
follows: [12].

Ly Ly Ly
t; 1010 + t; 1010 A ty 1010
T T T

LAeq =10 lﬂglc.

Where:

Laeq = A weighted equivalent sound
pressure level. (dB.A)

L =sound pressure level dB.

t= time interval for L, L,,..., L,.
T= total time interval for L seq.

A weighted sound pressure level
was then compared with World Health

Organization WHO [11] for further
adjustment and control.
Noise attenuation model described in
the 1SO6913-2 [7] was then
considered to calculate the effect of
increasing the height of the fence of
the school (as a barrier) on the noise
level inside the school. The following
effects were taken into consideration
in the calculations:
1- Sound propagation in the
atmosphere
2- Geometrical divergence
3- Atmospheric absorption
4- Ground interaction and
reflection, and
5- Obstructions  and
effects.
An algorithm was built using Excel
that took into consideration the above
mentioned  effect  using  their
mathematical model description from
the ISO6913-2, and the results were
projected on the schools area using
contour lines.

barriers

3. RESULTS AND
DISCUSSION
3.1 Noise Pollution Assessment

inside the six schools

The measured total equivalent A-
weighted sound pressure level
(Laeqtota) for the six schools, indoor
and outdoor, with the measured

background levels are shown in Table-
2.
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Table 2. Total Equivalent A weighted
Sound Pressure Level (Lacg.tota1) for
indoor, outdoor, and background of the
six schools

School In-door Out- Indoor | Outdoor
Name Lacq.total door back- back-
(dB.A) Laeq.totar | ground | ground
(dB'A) LAeq.total LAeq.total
(dB.A) | (dB.A)
Al-Hariri
School 79 79 57 68
Al-
Yarmook 75 67 51 56
School
Al-Nidhal
School 73 70 58 67
Al-
Maamon 80 81 56 69
School
Bab-Al-
Seif 81 81 54 73
School
Al-Karar
School 78 81 56 68

The comparison between Laeg. tora fOT
indoor, outdoor and background with
the WHO Standards are shown in Fig.s
4 and 5, were the guideline sound
pressure level inside schools are (35-
40) dB.A for indoor and (45-50) dB.A
for outdoor. These Fig.s show clearly
that all the six schools are not in
compliance with the International
Standards, and hence the environment
of these schools is considered noisy.

The analysis of the noise levels for
each school showed that noise level in
schools for boys is greater than those
for girls. In addition, noise level in
primary schools is greater than the
noise level in intermediate and
secondary schools.

International Sandards
I I (WHD
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Indosr backgronsd LAeg
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Fig 4. Indoor L., for six schools with
their background and international
standard
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Fig 5. Outdoor L4 for six schools with
their background and international
standard

3.2 Noise Reduction inside schools

This section describes the noise
reduction from external sources by
theoretically changing the height of
the school fence (a barrier that reflects
the sound wave from the school).
Reasonable fence height will affect
mainly schoolyards and classrooms in
the first floor only.

Through calculations were employed
for each of the six schools. A point at
the schoolyard was selected as
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recipient point. The noise level at this
point due to the effect of the external
point source was calculated, and the
effect of other sound sources from
inside the schools was calculated by
subtracting the calculated value from
the measured average value.

The same calculation was repeated to
calculate the noise level at the same
point after changing the school fence
height (adding 1 meter to the height),
and adding the effect of inside sources.

Results showed that the attenuation of
noise pressure level using barriers
could be useful to two out of the six
schools (Al-Yarmook and Al-
Maamon).

The results are shown in Fig.s 6 and 7
for Al-Yarmook school before and
after changing the fence height
respectively. Comparing these Fig.s
showed that there was a significant
noise level reduction (54%). This
reduction was enough to make the
noise level inside the school in
comply with the international
standard.
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Fig 6. Average L4 of five months for Al-
Yarmook School

L —

'-"-"__"'_':_"'"'*_*

¥
|.
=

y a|
S
' 1 '
» ' &
» J &
i ] |- - - «
JQ.. 'J_I E
= = Pl s SR . L

b | 1 sl B
CHA PP &

Y T R Y T T Y — 48

Fig. 7. Average Ljq of five month for Al-
Yarmook School after changing school
fence elevation.

Similarly Fig.s 8 and 9 shows the
same information for Al-Maamon
School, and by comparing these Fig.s,
it can be shown that there is a
significant reduction in the noise level
(51%). Nevertheless, the outdoor
noise level inside the school after
increasing the fence height is still
higher than the international standard
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level because of the elevated noise
level arises from inside the school.

Other schools were not affected by the
reduction level of the noise obtained
after changing the fence height. This
result calls for changes inside the
schools in two main field; the first is
the infrastructure and architecture of
the schools design and the second is
the methodologies adopted in teaching
lessons to the students.
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Fig. 8. Average La.q of five months for Al-
Mamoon School

' ]

Fig. 9. Average L.q of five month for Al-
Mamoon School after changing school
fence elevation

4. CONCLUSION

From the previous analysis, the
following conclusions can be
highlighted:

1. All the schools have higher noise
level than that recommended by the
national standards.

2. Noise level in schools for boys is
greater than those in schools for
girls.

3. Noise level in primary schools is
greater than the noise level in
intermediate and secondary schools.

4. Teaching methodology and the
interaction of students with their
teachers often contribute in raising
the noise levels inside the
classrooms.

4. Industrial areas, generators and

markets near the schools have a

significant contribution in
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increasing the noise level inside
them.

5. The large number of students and
the small area of the classrooms
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