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 Exposing to noise pollution is the most widespread type of industrial pollution 

endangering the health of many workers. Noise causes not only the incidence of 
diseases but also the irritation and disturbance of the people and through making an 

interference in conversations and preventing hearing warning sounds, it causes 

unpleasant accidents and a lower production. In fact,  no sector of industry is safe from 
the noise. The oil & gas industrial complex of Khoozestan – Ahwaz with the area 

850,000 m2 is composed of four factories. A study was conducted on 14 stations and 7 

sources generating the noise pollutions (turbine, air compressor, fan, electro-
compressor, fluid pipelines of oil & gas, electro-motor, pump) and 208 effective points. 

The samplings were made using a simple random sampling method. The aim of the 

present study was to identify the sources generating the noise ( sound ) and to classify 
them for determining the relative contribution of these sources in producing the noise 

pollution, providing sound maps, Iso Sonic curves and GIS mapS to determine the 

existing conditions of noise pollution in each of the factories and making proper 
decisions to control and manage air pollution conditions effectively in the future. Using 

SURFER 10 and Arc GIS 10  softwares, safe and unsafe places in the community under 

studying were specified. The type of the studies was descriptive – analytical. 
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INTRODUCTION 

 

 Unwanted and unpleasant noise ( sound ) is not only a threat factor for mental and physical health but also 

has economic and social damages consequences [24]. A lowered rate of production due to reduced work focus 

and much fatigue during the work resulted from inadequate rest, increased remedical costs resulted from 

insufficient sleep and a damaged hearing system, loss of mental and spiritual comfort and a lowered quality of 

work are only some of the impacts and consequences of noise pollutions [4]. A lot of research has been done so 

far concerning the study of noise pollution from the view of professional hygiene and personnel protection in 

different industries. Ahwaz Oil & gas production company has four main factories [11]: 

- Exploitation factory 

- Desalination factory 

- A factory reinforcing sweet gas pressure 

- A factory reinforcing sour gas pressure (containing H2S ) 

 Noise pollution due to the pressure of turbo-pumps, electro-pumps and various and noisy sources and the 

noise resulted from oil & gas transfer from the factory pipelines are of the environmental and hygiene 

complications of the zone resulted in personnel׳s health damage of these factories, especially when several noisy 

generator sources work together and noise pollution is intensified. 

 Now, the main questions are: Which factors are effective in occurring such these difficulties ? What 

relationships are dominated among them ? Is it possible to predict the rate of effect condition in the future by 
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stating these relationships ? Although the problem of noise pollution in the zone under study may be solved 

through specialized decisions and wise management policies, it׳s certainly impossible without using proper and 

precise statistics of the factors influencing on the incidence of such this condition. 

 

Procedure: 

        The place of conducting this descriptive – analytical study is one of the oil & gas industries located in the 

south of Iran.  

 
 

Map 1:  Location of Ahwaz industrial complex and the factories grounded on it ( 1.exploitation, 2.desalination, 

3.reinforcement of sweet gas pressure, 4.reinforcement of sour gas pressure) (Google Earth software, 

2013). 

 

 At the first phase of research, in order to identify and determine the sources of noise pollution in each of the 

factories located in industrial complex, No.2, Ahwaz, a field observation was made by accompanying with an 

expert team ( including top safety supervisor, security supervisor, industrial health expert) and before doing any 

practical activity, we calibrated the Sonometer apparatus. Sonometer apparatus is a CEL – 450  type, made by 

England with a CEL – 110.2 calibrator. In order to increase reliability, the apparatus was calibrated and adjusted 

through measuring the noise by the calibrator producing an equilibrium sound level 114 dB and error rate ± 0.1 

dB. Of course, our apparatus did n׳t require external calibration because it was autocalibrated and had already 

been calibrated by a trusted laboratory through the related standard and precise equipment. In fact, among four 

factories located in geographical area of Ahwaz industrial complex, three factories ( exploitation, desalination 

and reinforcement of sweet gas pressure) were active and  reinforcement factory of sour gas pressure was 

inactive and off. Then, by using Sonometer, the noise of different points in the reinforcement factory of sour gas 

pressure was measured randomly (pre-test) and critical points determined. According to the standard 

recommendation, ISO 9612 (1997), for Sonometer microphone to be in the position of the persons׳ head without 

their presence, the distance of microphone to the ground level was considered to be 1.55 ± 0,075 m and 

microphone angle adjusted 75° in proportion to the perpendicular line and at the distance of 50 cm of ourself. In 

cases, when the sound pressure level was with much fluctuation, we moved the direction of microphone 

between 10 – 50 cm and the shortest time of measurement at each stations was determined to be 15 seconds. 

After finishing measurements at each station and in order to start measuring at the next station, we reseat the 

apparatus again. Therefore, the rate of the noise pressure level was measured from each source in reinforcement 

factory of sour gas pressure randomly and then, the mean rate calculated and finally, it was identified that the 

level of the sound pressure in this factory was lower than 70 dB, so that according to the standard pattern used ( 

ACGIH ), the obtained digit is placed in the range of no danger and standard. Then, we implemented modeling 

process in three active factories ( exploitation, reinforcement of sweet gas pressure and  desalination factories ).  

 In the second phase, in order to determine the level of noise pollution for providing colorful contours and 

drawing Iso Sonic curves in three active factories of this complex, the measurement made according to standard 

method was ISO 9612 (1997). Implementing this method requires using a regular network measurement method 

in which at first an individual plan was prepared for each factory and then the stations under study networked 

using stripped meter into equal squares (10 × 10 m2) because according to the used pattern and applied 

references [1], the area of factories under study was more than 1000 m2 with big acoustic sources. Then, the 

center of each square was targeted as a measurement point. In cases when the center of square was grounded on 

the apparatus and / or on the devices, that square was omitted and removed from the total measurement points as 

a blind point. As the noise arising from the detected generator sources in this industrial complex is from the type 

of continuous and the change of noise was small concerning the time, at least the noise test was measured 3 

times at each point with a time interval 15 seconds and the mean of three readings regarded as the level of noise 

pressure at the station. With respect to the objectives of research including noise pollution, modeling and 
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determining caution and danger areas in the factories, the scale of noise measurement at network A, the speed of 

the apparatus response at SLOW  mode and the position of sound pressure level at RMS mode were selected. 

Atmospheric condition was clear, temperature 26° C, wind speed 11m/s,  direction of wind blow 160° northern 

and the rate of air humidity 48%. After measuring, the data of sound pressure level was introduced to Surfer 10 

software and the map of each station dyed according to S.B  and ANCI standards including:  

1. Safe zone: In these zones, the noise is lower than the allowed safe limit 70 dB ( A ) and is in green on 

acoustic map. 

2. Hygiene zone: In these zones, the noise range is 70 – 80 dB ( A ) and is in blue on acoustic map. 

3. Warning zone: In these zones, the noise range is 85 - 90 dB ( A ) and is in yellow on acoustic map. 

4. Danger zone: In these zones, the noise is higher than 90 dB ( A ) and all international institute regard this 

level to be endangering and is in red on acoustic map. 

 In addition, synchronously applying of the other capabilities of this software and Excel 10 program, the 

map of isograms was drawn and prepared. In fact, to give a better form of the results, in addition to colorful 

contours preparation, sometimes Iso Sonic curves are prepared so that this method is preferred to the zoning 

method from the view of presentation and conception of environment engineering [2].  

 

Maps processing: 

 In order to provide a better understanding of the study zone positions in industrial complex, No. 2, ARC 

GIS 10 and SURFER 10  softwares were applied for comparing and necessary processing on prepared maps.  

 

The phases of converting the measured data to GIS map:  

1. Firstly, the measured data was introduced into Excel program as individual records so that at each row, all 

characteristics related to the station and measured data were present.  

2. Arranged data in Excel is retrievable in Arc Map software easily, so that the data was retrieved on 

mentioned software. There are some facilities on this system so that the point features may be converted to a 

map using the given tables and different points on geographical system are detected using two width and length 

columns. 

3. In this way, the other required information was extracted using the data measured and / or the existing maps 

and added to the project. 

4. Converting the points to the surface (Interpolation), surface data was formed by sampled point data. This is 

a method for estimating all points over the study zone using sampled data. 

5.  Using classification tools and for a better detection of the zone conditions in relation to the parameter under 

study (noise), the data was classified based on the standards of National Professional Hygiene Technical 

Committee and ACGIH. 

6. Using Pastered data, contours lines were extracted. 

 

Research findings: 

          Seven noise generator sources located in 14 stations at 208 points were sound level metered. The results 

of acoustic parameters including maximum, minimum and the mean sound pressure level at each station are as 

the following Tabale 1. 

 Colorful contours, Iso Sonic curves, and GIS acoustic safe and unsafe zones of each source generating noise 

pollution 

 

Discussion and conclusion: 

 On contour lines maps of all stations, the contours  have a curvature toward higher sound pressure levels 

and in the other words, toward light sound sources. In all stations,  sound pressure level is higher among light 

acoustic generator sources having acoustic interference effect on existing space and the contours get closer to 

each other. In fact, iso phase amplitudes are summed with each other and produce constructive interference or 

resonating. In such status, there is the closeness of the lines on Iso Sonic maps. In all of the studied stations, the 

sources generating the noise were grounded on cement platform or cement ground and since such a bed has a 

high density, this matter may resonate the reflection of acoustic waves. In solid environment, by increasing the 

density, the rate of reflection is increased and the sound absorption lowered. The studies concerning the acoustic 

pollution indicate that the problem of exposing to a noise more than the allowed limit is regarded as a hygiene 

and safety issue in this oil complex because the sound pressure level is higher than the national allowed limit, 

that is, 85 dB  at the most of the studied zones. This finding supports internal and external similar studies in oil 

industry. For example, Nasiri and Zareh  [5,7] in studying acoustic pollution using Sonic maps in Lavan oily 

zone found that sound pressure level into the study zone was higher than national allowed limit that is consistent 

with our research. 
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Table 1: Maximum, minimum and the mean sound pressure level in the factories located in Ahwaz oil & gas industrial complex. 

Factory station Main 

apparatuses  of 

noise generator 

Minimum 

sound 

pressure 

level 
dB(A) 

Maximum 

 sound 

pressure 

level 
dB(A) 

Mean 

sound 

pressure 

level 
dB(A) 

Number 

of points 

on 

danger 
range 

Percent 

of 

stations 

on 
danger 

range 

 

 
Factory reinforcing the 

pressure of oil & gas 

 

Turbine area turbine 92/9 102/7 99/3 31 100% 

Air compressor and 
emergency electricity 

generator areas 

Air compressor 
and emergency 

electricity 

generator 

94/2 
 

101/5 98/29 16 100% 

Fans area fan 96 99/6 97/78 6 100% 

Electro-compressors 

area 

Electro-

compressor 

87/7 94/2 90/96 30 100% 

 

 
 

Exploitation factory 

Oil & gas separators 

area 

Lines 

containing 
fluid 

84/7 86/7 85/31 3 42/8% 

Air compressors area Air compressor 85/6 92/6 89/83 17 100% 

First area of 

exploitation turbines 

turbine 92/7 100/4 97/13 19 100% 

Second area of 

exploitation turbines 

turbine 96/8 102/7 99/89 13 100% 

 

 
 

Desalination factory 

Electro-motors 

injecting the water 
area 

Electro-motor 75/7 87/3 84/87 3 60% 

oil pumps of Asemari Pump station 82/5 95/8 89/12 9 69/2% 

Pump stations of the 
returned water 

Pump station 82/1 88/4 86/68 3 60% 

Pump stations of 

additional water 

Pump station 81/8 95/6 88/79 3 60% 

Bagestan pump 
stations 

Pump station 86/7 95/4 91/28 10 100% 

Air compressors compressor 91/2 100/8 95/91 6 100% 

 

 
 

Map.1: Colorful contour of turbine location.     

                                                

 
 

Map.2: Iso Sonic map of turbine location.                                                        

 

1. Turbine location in the factory reinforcing sweet gas pressure: 

  (1.turbine 5 (off); 2.turbine 4 (repairs); 3.turbine3 (off); 4.turbine 2 (on); 5.turbine 1 (on)) 
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Map. 3: GIS map of turbine location (caution and danger zones of noise pollution). 

 

2. Air compressor and emergency electricity generator locations in the factory reinforcing sweet gas pressure. 

 

 
 

Map. 4: Colorful contour of air compressor.                    

 

 
 

Map 5: Iso Sonic map of air compressor and emergency electricity generator locations                                                                             

and emergency electricity generator locations.          

 

(1.generator (off); 2. Air compressor; 3. Air compressor) 

 

 
 

Map 6: GIS map of air compressor and emergency electricity generator locations. 

 

3. Fans locations in the factory reinforcing sweet gas pressure. 
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Map 7: Colorful contour of fans location.                                           

 

 
 

 Map 8: Contour lines map of fans location. 

  

 (1.fan; 2.fan; 3.fan; 4.fan; 5.fan; 6.fan)شکل باال 

(1.fans of turbine 1; 2.fan; 3. Fan) (1.fans of turbine 2; 2.fan; 3.fan) 

 

 
 

Map 9: GIS map of fans location (Danger zone of noise pollution). 

 

4. Electro-compressor location in the factory reinforcing sweet gas pressure. 

 

 
 

Map 10: Sonic map of electro-compressors location.                           
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Map 11: Contours lines map of electro-compressors location. 

    

 (1.electro-compressor 3; 2. Electro-compressor 2; 3.electro-compressor 1) 

 

 
 

Map 12: GIS map of air compressor and emergency electricity generator locations (caution zone of noise 

pollution). 

 

5. Oil & gas separators zone in exploitation factory. 

 

                                         
 

Map 13: Colorful contour of oil & gas separators zone.                   

 

 
 

Map 14: Contours lines map of oil & gas separators zone. 
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Map 15: GIS map of oil & gas separators zone ( safe and caution zones of noise pollution). 

 

6. Electro-motors zone in desalination factory. 

 

 
 

Map 16: Sonic map of electro-motors zone.                                             

 

 
 

Map 17: Contours lines map of electro-motors zone. 

 

 (1. Pump (on); 2. Pump (off)) 

 

 
 

Map 18: GIS map of electro-motors zone ( safe and caution zones of noise pollution). 

 

7. Pumps zone in desalination factory. 
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Map 19:  Colorful contour of pumps zone.                                                 

 

 
 

Map 20: Contours lines map of pumps zone. 

 

 
 

Map 21: GIS map of pumps zone ( safe zone, caution zone and danger zone of noise pollution). 

 

 Therefore, it may be concluded that the problem of noise pollution is found at all three active factories 

located in industrial complex and is higher than the allowed limit and a rapid decision – making is required for 

controlling  and managing. Nasiri et al. [5] came to this conclusion on a car factory that  by using sonic maps 

and colorful contours, we may evaluate the noise and control the production halls properly. 

 In GIS  maps of our research, the stations with three ranges (safe range with a sound pressure level lower 

than 85 dB and in green, caution range with a sound pressure level between 85 – 95 dB and in yellow, danger 

range with a sound pressure level higher than 95 dB and in red were zoned.  

 It׳s obvious that by increasing the distance from the sound generator sources, sound pressure level is 

reduced but some points are still seen around some of the sound generator sources so that upon getting far from 

the source, their pressure level is increased instead of being decreased, but this increase is around 1 to 2 dB and 

is ignorable. To interpret this condition, it may be stated that when measuring sound pressure level, many 

factors may be involved and in other words, the sound pressure at any point may be a complicated function of 

various unpredicted factors such as the conversations of the persons near the sound level meter during sound 

measuring, severe and sudden wind blow, vehicle traffic and so on. 

 Regarding that our research activity was done on a forbidden industrial zone and we couldn׳t use Global 

Positioning System ( GPS ) and the available data only was pressure level, we still could produce zoned model 

of each station through determining the assumed coordination with the title of longitude (X) and latitude (Y) for 

sound generator sources at each station as well as the magnitude of sound level at each point as the altitude ( Z 

).This is such a way that Sonic maps and Iso Sonic curves consistent with each station provided by Surfer 

software are consistent and coordinated with the maps resulted from GIS software completely. 

 Hence, with respect to the applied features and its extension, GIS software may be used as an independent 

and strong pattern for predicting safe and unsafe areas in order to adopt controlling actions. Mehr Avaran et al. ( 

2005 ) in studying the quality of modeling process and applying the maps and colorful contours of modeler 
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sound system software ( GIS ) concluded that through GIS maps, critical points may be determined easily and a 

controlling policy made appropriately. 

 Prasio et al. in modeling and mapping industrial noise pollution of a cement factory came to this conclusion 

that the industrial maps of noise pollution referring to the acoustic sources and the rate of noise are necessary for 

evaluating the effect of industrial activities on the environment. 

 Henk [29] in studying noise tests and GIS found that the necessary use of GIS in studying the noise effect 

made it possible that the quality and outcome of studies on the effect of noise become optimum and also GIS 

may play an important role in estimating and removing the threats. 

 Stutor in studying the models predicting noise pollution and GIS pointed out that GIS  can be a very strong 

tool for supervising the noise effects on environment and this matter supports the management of environment. 

All of these results are consistent with the findings concerning stations modeling GIS software, colorful 

contours and Iso Sonic curves. 

 

Recommendations:  

 With respect to these measurements performed in the factories located in Ahwaz oil & gas industrial 

complex, it was identified that at turbine, air compressors, fans, electro-compressors, pipelines containing oil & 

gas, electro-motors and pumps areas, the sound pressure level is higher than the allowed limit 85 dB and as the 

stations of these sources have been designed as open and half open, it is recommended that concerning the 

enclosure of the sound generator sources as one of the engineering controls, precise research and calculations 

need to be performed. In enclosing the sources, noise pollution may be reduced to an acceptable extent but 

during the enclosure, the constraints with this method should be considered. For example, equipment enclosure 

can increase their temperatures and disturb the efficiency. In these cases, by using adequate air conditioning of 

enclosed space, this problem can be overcome. In addition, if enclosure of a source is necessary, some valves ( 

openings ) should be considered for operator׳s access. As the presence of porosity may influence the efficiency 

of enclosure very much, proper sealing at required places need to be performed. 

 Moreover, it׳s necessary to reinforce the hearing protection program in this industrial complex and in 

addition to regular and periodic checks of sound pressure level, management and engineering controls of noise 

pollution should be performed. Adequate training on noise and its consequences should be considered for the 

personnel in order to participate in hearing protection program activity. 

 Periodic audiometric monitoring is also a part of hearing protection program that is very necessary and 

should be supported. Hoping that regarding the importance of the matter and the necessity and supports of dear 

management, an effective step toward improving workplace conditions is taken and effective results obtained.  
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