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Fig. 1- Study area and location of the main industries under study
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Fig. 2 - Environmental measurement stations included in the air pollution modeling of Arak and its suburbs
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Table 1. Emission sources in Arak City

No. [UESW L o piS090 olaxi

Name of the industry Number of chimneys

1 u‘ )é‘ 3

Azarab

2 Ayl um oli.:.,ivli 38
Shazand Oil Refinery

3 gs’)l)‘> °lf3)¢"’ 4
Thermal Power Plant

4 5L e 11

Shazand Petrochemical Company
5 BN Y 1
Roueensaz

Felez Gostaran-e Noor

7 Ol e Pl ails I8 5

Iran Salts Mining Company
8 Sl sbe oeile 13

Machine Sazi Arak

VPl o) ojleds ptinns 0,90 chioee pole daslilad



STyl el 08gummo yo SS9l HLiciil gl =) Jguz aolsl

Table 1. Cont. Emission sources in Arak City

No. o ol b 55090 olawy
Name of the industry Number of chimneys
9 Paer 2
HEPCO
10 ok 515 s
Wagon Pars
11 ) ’ﬂ '_ﬂ' 8
Iranian Aluminium Company
12 e o3 97 1
Petro Sazeh Mihan
13 Sl pl gore &S5 5 2
Gam Arak Industrial Company
" OFleS oloows e )
Kimyagaran Chemical Industries
15 @.JU_@ S ! 1
Talebi Brickyard
16 poegll 0,53 1
Aluminum Rolling Mills
Lewl L3
17 el Jed9 1
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Fig. 3- Wind rose chart of Arak for the years 2011-2016
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Table 2. Outdoor air quality standard of the Department
of Environment
s YT (ppm) edaké 0599
Pollutant Concentration Period
el
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8 hours
el
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itrogen dioxide 0.053 4l
Annually
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0.075 =
s g anST (g0 Hourly
Sulfur dioxide 014 aelo Y
24 hours
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Introduction: Arak is one of the eight most polluted cities in Iran, whose pollution is mainly due to the
activities of various industries located in the city or its suburbs. Using air pollution modeling it would be
possible to estimate the effect of emissions of suspended particles and gases from the activities of various
industries on the local environment. This study is an attempt to investigate the impact of existing and under
construction industries in Arak on the air quality of the city using the ADMS model as a widely used and
trusted model of the Department of Environment (DoE).

Material and methods: Because the main sources of air pollution in Arak are of focal type, in modeling air
pollution, 17 large industries (including 98 chimneys) located in the city were considered as pollution points.
In addition to the emission data, the geometrical data of the chimneys including the height and diameter of
their opening and the temperature of the exhaust air were also included in the model. To validate the model
outputs, the measurement values of the environmental stations were compared with the values estimated by the
modeling using Pearson linear correlation coefficient.
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Results and discussion: The results showed that the concentration of CO, SO,, and NO> in all stations was
within the permissible level announced by the DoE. The dispersion of suspended particles (contour lines) in
the city was to the west and southwest and up to a radius of 3 km in the prevailing and semi-prevailing wind
direction. This for Shazand was to the west up to a radius of 1 km in the prevailing wind direction and to the
southwest up to 5 km in the direction of semi- prevailing wind until reaching the background concentration of
19.1 pg. Accumulation of SO, contour lines in Shazand pollution center was observed up to a radius of 7 km
in the west direction and up to a radius of 10 km in the southwest direction. The accumulation of NO, contour
lines was the same as NO». The radius of impact of CO gas was extended from Arak to Shazand. Accumulation
of CO contour lines in Arak was up to a radius of 5 km in the direction of west and southwest. The accumulation
of H2S contour lines in Shazand was up to a radius of 5 km towards the directions of west, southeast, and
southwest. In general, the difference between the sampling and modeling results indicated the pollution sources
that were not observed in the model and were beyond those emitted from the factories. In most stations, the
modeled and directly monitored SO, concentrations were not much different and the correlation coefficient of
the data was high, indicating the accuracy of the calculations and the prominent role of industries in the
emission of this gaseous pollutant. Also, in most stations, the results of environmental measurement of NO;
were less than the modeled values, revealing that the industries had a greater share in the emission of this gas.
The overestimation of this emission may probably be due to the inclusion of the under-construction industries
in the model. The environmental concentration of CO in all stations was higher than the modeled values.
Industries have a small share in the pollution load of this pollutant while in urban areas, the concentration of
CO depends on the mobile sources and traffic load.

Conclusion: In general, the pollution levels of the city showed that the center of pollution was in the southeast
of Arak and in the complex of the refinery, petrochemical company, and thermal power plant. According to
the overlaid contours of emissions, a number of points (14 points) that were closest to the pollution centers
were proposed as critical stations, two points as control stations, and 4 points as the stations exposed to
pollution in each period.

Keywords: Monitoring, Arak, Modeling, Air quality.

V) Jlan o) oled ¢ pim 058 ¢ shasee psle aalilad
€.



