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Abstract

The main objectives of this study were to measure noise levels gencrated by
machinery that the workers were exposed to al three industrial facilities in Irag, which
are the textile factories, the rubber making factories and  the cement- hrick making
factorics, also 1o assess i these Tevels were within acceptable limits. Unfortunately.
such standards Iimits of noise pollution are not available in Traq.

Notse measurements were taken at cach hour for « period of 8 - hour working
day over two weeks at each facihity. Results obtained from this study showed that
cinployees at al industrial factlities, at particular machinery, were subjected to more
than the allowable maximum limits of noise exposure comparing with UK and OSHA
standards without any kind of car protection. In Irag there are no regulations to abate
noise n the working eovironment. This study indicated  that, the concerned
environmental and health erganizations i Iraq should be compelled to establish notse
level standards and controls to safeguard the health of workers and the public at laree.

Introduction
ftois mainly in the industrialized countries, noise is perceived as a serious
environmental nuisance. As with all pollutants, it reduces the quality of Hie and
causes a signilicant health hazard. People living adjocent to busy roads and workers in
factories tend to have higher blood pressure. Hielt noise fevels at work cun exacerbate
existing health conditions. In addition to the risks ta hosnan health, noise pollution has
negative ceologieal mmpacts on specices sensitive to noise. High noise levels of
sufticient duration may be caused temporary or permanent hearing loss. This s
generally associated with those working in industriad plants or operating machinery, '
Noise pollution comes from a wide variety of sources, including

o lmaflic

e Industrial cquipments

o Constriction activitics

e Sporting and crowd activities

¢ Low-flving aircralt
The main objectives of this study were to measure noise levels gencrated by
nuchinery that the workers were exposed to at {our industrial facilitics in Irag , Also
to asses 1 these levels were within acceplable standards.

Materials and Mcthods

Sound is a compression wave, and its” amplitude represents altermating high and
low pressure. These waves are measured in pressure units like N/m®. As in the case
with other wave phenomena, intensity is the square of the amplitude. The intensity of
sound wave 1s measured in watts, a unit of power. When a person hears sounds of
different intensities, the total intensity heard is not the sum of the intensitics, Rather,
the human ear tends to become overloaded or saturated with too much sound. Another
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statement of this phenomenon is that human hearing sums up sound iniensitics
logarithmically rather than linearly. A unit called the pe; was invented 10 measure
sound intensity. This unit is an inconveniently large unit. More convenient, and now
N common usage, is the decibel (dB). Sound intensity level in dB is defined as;

1= 10 log 1y ( <eence- )

Wiere _

1L: sound mntensity level {(dI3)

I': sound intensity, in watt

[or intensity of the least audible sound, usually given as 1071 wau

Sice intensity is the square of pressure, an analogous cquation may be wriven for
sound pressure level (SPL) in dI3:

I'}
SPL (as B3y = 20 I[STATY (— )
[)ru[
Where : )
SPL(dB) @ sound pressure level, in dB
P - pressure of sound wave, N/m?
Piv D some reference pressure, penerally chosen as the

threshold of hearing, 0.00002 N/m?

Two principal weighting networks have heen established, A and C. The most
tmportant is the A network since there 1s pencral agreeinent that traflic, machinery,
industrial and neighborhood noise can be appropriately measured using this network.
Sounds at higher lrequencies (number of sound pressure waves that Pass per untt tinge,
i ertzyranging from (1 to5 kI are piven cousiderably more weight on the A
network. Sound pressure levels measured on the A seale are referred to as didy The
Cnetwork incorporates little modification by frequencioy. Mt

sound pressure fevels are expressed in decibels, The threshold of human heartig
is about (10 dB) with pain oceurs in the range of (130 - 140 dB3Y, and humean cor can
hear sound over a wide range of [requencies from (20 - 20000 | Iz) Y,

Sound intensity can be measured with modern mstrumentation (18O 96145 ™ 4
portable,  sound level meter consisting of a microphone, an amphier, a freqacney-
weighing circuit ( filters ), and an output scale, as shown in figure (1), was 1ol 1o
measure the sound pressure level generated by the machinery at the studied fue ories,
Calibration was done before and afier use by using sine wave sional generate! by &
built-in oscillator. 7!

Sound source microphone amplifier  filters readout

=

fig.(1) : schematic representation of 2 sound level meter

Mcasurcinents procedure were applying according to standards ) however, the
microphone was placed at a height of ( 1.2 m ) above the ground surface, and the




0: 0 aac] A ahal /agmind Akl 7 M dcdy dha

distance between the noise generated machinery and the worker's ear was within one
meter, and the meter was placed by the workers car. The presence of adjacent sound
retlecting surfaces can make the noise field stro'wer or weaker, Thercfore. the sound
meter was placed at the appropriate position for accurate measurements.

The industrial facilities that were selected for the purpose of this study are:

+ THhlla textile factories

e Najaf rubber making factories

¢ Najal light cement - brick making factories
The employees are working six days a week with one day off on Friday, beeause it is
a public holiday. Working bours at textile and rubber making faclortes are from
700 am. to 3.00 p.am.in the first hour shift and from 3:00 p.. to mid night for the
second hour shift, with a 30 minutes break. Some workers tend to work in two hour
shifts to carn extra money. While in light cement - brick factory working hours are
from 6:30 am. to 5:30 p.m. The workers are exposed 1o continuous noise during
working hours. "The estimated exposure time to noise levels at this facility exceeds §
hours per day, although exposure duration was considered 8 hours for the purposc ol
this study, :

woise measurements were taken at cach hour for 8- hour working day over two
weeks at cach tacility, From  12/2/2002 to 26/2/2002 for ITilla textile factory, and
froom 127372002 1o 26/3/72002 for N af light cement brick factorics, while noise
meesurenents  for Nujal rubber  factories were conducted  from  12/4/2002 1
26442002

Results Obtained

Several measurements were recorded at cach fucility and the ranpe, average and
standard deviation of them were recorded in tables below at activities with major
sound sources for cach industry

Table (1) : Noise levels (SPE) measured in Hilla ¢extile factories

“Machine tvpe - _ .Sl '], { as dB3; \) B
Range © Average Standard
e I R e . deviation
R .l.l (‘".u_"d m.uhmc 8088 N 8-3 R e N
W aving machines 85-99 ) ‘)‘\ 2
Mcrwrlnnﬂ m‘tclunc L 91 =120 1 110 I(J 3y
L D_Cﬂ’_lﬂg mdchmc . 89— 105 _ 98 _ 25
' Dying m.ulun_e.s . 88-98 95 1 _.
Printing machincs 83115 10 2.9
Scouring and bleaching 8§9-99 9 3.3
machines
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Table (2) : Noisc levels (SPL) measured in Najaf rubber factorics

‘I" Machine type | S]’mﬁ)—__ :___ ___-:]
] Runge ‘ Average | Standard |
. | ; ‘ deviation
| Rubber building machines | 88 - 106 | 99 T [T
Rubber cutling machines | 8698 |95 T Ty |
oellers ) 91005 s T T
Materials mixing 95-111 98 .- 1.3
| _ machines [ _L |

‘Tuble (3) : Noise levels (SP'L) measured in Najaf light cement-brick factories

Machine type L____‘___—___'i_@iilﬁggi)_' T
Range Average ‘ Standard |

— e _}_ deviation

_ Mixingslurrysilo | 8499 | 97 ; 7.9

— Mimgwastesilo | 85100 | "Te3 T [T To5 7
_____ _ __ Vapor ovens =107 100 ._{__ _ 68
_____ boilers | 89-112 | oy . 2.8 |
_Aivcompressors | 87-114 w7 T Ty 7T

Table(1) shows the noise level in Hilla textile factorics, where mercenizing nchines
show the highest average(| 10) dBA, while Jacard machines have the fowesy82 1 dA,
Table(2) reveals the noise levels in Najal rubber factories, where boilers produce the
highest average of noise ( 105 ) dBA as compared with the rubber cutling muslines
(95 ) dBA. Table (3) shows the noise level in Najul” light cement — brick fctonies,
where air compressors show the highest average(107) dBA as compuarad with the
others especially mixing waste silo (95} dI3A.

Discussion

Because of the strong objective component i the pereeption of nojse, Phivsivad
mueasurenients of noise pollution provide only partial picture of the real proble. Oing
of the most reliable indicators of the problem is therefore public opinion. The ¢pilion
poll on the environment conducted by the Luropean commission in 1982, showed! that
noise was seen as sound which represents important environmentat problem o the
local level. Similarly, the incidence of official complamts by the public abou: noise
nuisanees give a useful measure of the extent of the problem. According to this
situation, the problem s getting worse, numbers of complaints in England and Wales
have doubled between 1975 and 1985, whereas in France (1986), approximutaly 2:%
of the population were exposed to an average daily noise level of more than (63 ERYS
in Germany the figurc is 15-20% . ©

In the industrial environment, the British Noise af Work regulations of 19490 1K
standards) indicated that the maximum allowable CXposure to noise is { 90 dBA  for 8
hours ) while the Federal Occupational Safety and Health Administration (OUITA)
sets limits for noise jn the workplace. Table (4) lists thesc limits.!®

T
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Table (4) : OSHA maximum permissible industrial noise levels

Sound level Maximum duration during
(dBA) i any working day ( hr)
90 8
J2 0
95 4
B L P
105 1
110 0.5
CooIs 02

90 dBA fevel of noise for cight hours working day 1s not consistent with opinion of
some researchers and health agencivs which insist that 85 dBA 15 the correct Bmit.
This  tnerement from (85 to 90 dBA)Y 15 actually an increase of about {our times the
sound pressure, remembering the

Lovaritlunic nature of the decihel scale.

Fhe hearing damage poetential of a given noise source depends not only on ity
fevel but also on 1ts™ duration. IL s generally accepted that a sound level below (75
dBA) 15 not harm{ul, while a single sound above 140 dBA may produce permanent
hearimy damage. Between these two levels, the amount of hearing damage varies with
the sound level, the period of exposure and the individuals susceptibility to noise,
Other contributing factors are the number and length of quict periods between
exposures, the tvpe of sound (continuous, ntermiflent, or impulsive). and s
frequency distribution .

The United States Natonal Institute of Occupational Safety and  Heualth
(NIOSH) showed that (30 o S0 %) 'of American workers in heavy industries were
subjected to high newe levels, and that (40 %) of the loss hearing workers were
attributed to exeessive noise exposure in the worknlace, also it was found that (19 23
of workers are subjected to high noise levels that exeeeded the ( OSHA Y standards

Tables (1,2 und 3) show that the workers at al industeial Gacilities, al pacticalar
machinery, were exposed to more than the allowable maximum duration of noise
exposure comparing with UK and OSHA standards which equivalent to (90 dBA)Y fur
8 hours. The highest levels of noise that recorded at Tila textile factories, Nujal
rubber factories, and Najaf light cement-brick (see tables 1.2, and 3) were (110, 105,
and 107 dBA) respectively as average values over an 8 hour exposure. All these
values are exceeding the allowable limits(90 dBA), while these levels don’t reaching
the imit of (140 dBA) which is known to create instant pain to any human recipient.
The low values ot standard deviation computed  for recorded data indicated that
these data are approaching from its average for all facilities.

Conclusion and recommendation
This study showed that the workers at all industrial factories were exposed to
hich neise levels exceeding allowable standards of UK and OSHA criteria. The
conirol of noise is possible at three different stages of its transmission:
1- Filtering of produccd sound.
2- interrupting the path of the sound.
3- protecting the recipient.
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The source could be modified by the acoustic treatment to machine surfaces, Jesign
change, ete. The transmission path of the sound could be modified by contaiving the
source Inside a sound insulation enclosure, by the construction of a noise barei-r or by
the provision of absorbing materials along the path. The protection of the receiver by
altering the work schedule  or by the provision of ear protection 1s mainly aplicable
to those working with noisy machinery. When the studied facilities Were consinicled.,
none were assessed for there environmental and adverse health impacts.

Noise was considered just another annoyance i a polluted world, noi much
attention was given to it. Now we have enough data to show that it is a definite health
hazard oceured among our more serious poltutants. With available technolo; BRI
possible to lessen noise pollution. However, the solutions cost money, and paivate
enterprise will not provide them until forced by the government or the public. MNoise
abatepient is very important within any work environment. To abate noise, leeislation
must be set and enforced. The concerned enviroumental and health agencies in g
nmust produce regulations to abate such noise at work levels. Temporarily, other
countrics’ regulations could be adopted, such as, British Noise Work Regulations of
1989 (UK standards) or the US Occupational Safety and Tealth Adminisiration
standards of 1996 (OSHA standards).

Within these regulations both the employer and employee have there role in
abating noise in the work environment, also, industrial facilitics should not be viven
planning permission unless environmental impact assessment (BTA) studies have been
preformed on them which vestigate and consider noise generated by machters and
point oul possible mitigation measures by for example, suggesting the installation of
sound cenclosures or sound barriers. Further than, adverse impacts of hearing loss
tnclude disability in sound detection and in recognition and identification of sound
sources 1 the work place. These can result in accidents and damaee. Manazement
responsibilitics Tor noisc levels should be involve monitoring, audiometric westing,
hearing protection, record keeping, and the posting of signs. These compeients of
cnvironmental and health management are very crucial in sileguardiog the Lealls of
the eliployees.
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