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EXTENDED ABSTRACT

Introduction

The asphalt production industry is one of the important industries in Iran. Due to the high concentration
of pollutants emitted from stacks and its proximity to residential areas, it requires evaluation and study
in the field of air pollution. Surface emission sources in asphalt production include trenches, conveyors,
conveyor belts, and roads within the plant. Point emission sources from the process also include stacks,
boilers, combustion from the incineration system, and the asphalt plant stack. The present study
attempts to evaluate the impact of the activities of an asphalt production industry on air pollution. The
concentration of exhaust from the stack, measurement of the level of PMs in the industrial environment,
and modelling of emissions are among the most important goals of this study.

Materials and methods

To measure the pollutants emitted from the stack of Omran Khaseh asphalt plant, two instruments were
utilized: the OPTHMA7 MRU and the Vastech 1SO 9096. The OPTHMA7 MRU, measured the
concentrations of SO,, NO,, CO, and NO gases emitted from the stack. The Vastech was employed to
guantify the amount of total suspended particles (TSP) released from the stack. Additionally, an
Aeroqual Series 500 device was used to measure particulate matter concentrations of sizes 2.5 and 10
micrometres (PM2s & PMyg) at the industrial site. Measurements were taken at various locations,
considering the presence of personnel and workers. A modelling process was implemented to analyze
the dispersion patterns of air pollutants. For this analysis, the SCREEN3 model, approved by the US
Environmental Protection Agency (EPA), was utilized.

Results and discussion

The model of the distribution and dispersion of ambient concentrations of TSP and their spatial
variations under different stability conditions shows that in stability classes A, B, and C, the maximum
concentration occurs at a distance of about 281 to 619 meters from the stack, while for stability classes
D, E, and F, it occurs at further distances (1130 - 3538 meters). Based on the annual wind pattern of the
region, 91% of the prevailing winds in the study area are generally westerly, northern, and northeastern.
Therefore, the transfer of pollution to the west, north, and northeast is possible, and considering the
location of the factory (northeast of the village), the possibility of pollutants spreading towards the
village and residents' dissatisfaction is not far-fetched. In all cases, the compounds and pollutants
emitted from the stack of the factory are lower than the standard values for the stack output of this group
of industries. In the next step, the exhaust values from the stack were compared with the clean air
standards of Iran. As a result of this comparison, it was determined that the concentration of gases
emitted in all cases is far lower than the permitted and recommended limits. Regarding particles, the
standards are based on particle size (PM2s and PMyg), and measurements from the factory on the
suspended particle scale (TSP) do not allow for direct comparison. In the last part of this study, the
measured values of the concentration of particles (PM.s and PMyo) at the workplace of workers in this
industry were examined. The concentrations emitted are far higher than environmental standards, but
since the emissions occurred instantaneously and, based on natural mechanisms, the dispersion of
particles occurs in the short term, it is not possible to compare the numbers with environmental
standards. Based on the possibility of breathing suspended particles or particles entering the eyes of
people, it is necessary to reduce the level of emissions as much as possible and, on the other hand, to
use and require the use of appropriate safety equipment such as respirators and safety glasses for
employees and personnel involved.

Conclusion

In conclusion, it can be stated that there is a possibility of the emission of suspended particles in the
village area, and based on the emission from the stack and the direction and speed of the prevailing
wind, this possibility is not far-fetched. It is suggested that, to address this problem, appropriate spacing
should be considered between industries and residential areas, and that the prevailing wind direction of
the region be taken into account in the location of the industry in a precise and long-term manner. In
addition, the requirement to use pollutant control equipment along with continuous monitoring can play
an effective role in improving the air quality in the environment.
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