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6- Universal Transverse Mercator
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1- Precipitation amount
2- Dew point temperature
3- Relative humidity

4- Sensible heat Flux

5- Latent heat flux
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2- Bias

3- Variance

4- Gross Variability

5- Model Bias

6- Fractional Bias

7- Fractional Variance

8- Normalized Mean Square Error
9- Coefficient of Correlation
10- Geometric Mean Bias

11- Geometric Mean Variance
12- Factor of Two
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1. Introduction

Today, the cement industry is one of the most air polluting industries in the world. With over seven decades of
experience in the cement industry with a total annual production capacity of approximately seventy million tons,
Iran is the largest producer of cement in the Middle East. llam cement factory is one of the major cement
manufacturers in Iran. Hence in this study, owing to the importance and role of contaminants from the plant,
appraisal of the emissions contribution in addition to other factors has been discussed. For this purpose, in the first
place, the flow parameters and the suspended particles from stack outlet have been measured using appropriate
equipment [1]. Then by applying AERMOD software, diffusion and dispersion of suspended particles in the
surrounding area has been modeled [2]. Because of entering the suspended particles from the west of the country to
the study area, in order to determine and evaluate the factory’s share of total available particles, the amount of
particles in the atmosphere is measured at four points around the plant using SKC pump. By subtracting the
measured amount of particles resulted from modeling from measured ones using SKC pump, llam cement factory's
share percent, compared to other sources of pollution in the region, can be estimated [3].

2. Methodology

2.1. Measuring the output suspended particulates from the stack and surrounding environment

To achieve the research objectives, primarily the output suspended particles from the cement factory’s stacks
should be measured by sampling. Thus output gas speed, temperature and pressure have been measured by applying
the KIMO device and suspended particles have been assessed by using WESTECH. Table 1 shows the location of
stacks in Cartesian coordinate system and local coordinate system [4].

Table 1. Location of stacks in Cartesian coordinate system and local coordinate system

No Source Eastern (m) Northern (m) X-diameters Y-diameters (m)
(m)

1 Electro filter in line 1 639913 3732187 0 0

2 Grid cooler in line 1 640050 3732317 137 130

3 Mill 639883 3732370 -30 183

4 Electro filter in line 2 640048 3732317 135 130

5 Grid cooler in line 2 640222 3732128 309 -59

2.2. Collecting meteorological data

All measured meteorological data is provided from local stations located in Sarabeleh. Due to the lack of
available data on Sarabeleh, llam Station data was used as well.
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3. Result and discussion
3.1. AERMOD run

Table 2 shows the maximum concentration for mean time at 1 hour, 3 hours, 8 hours, 24 hours, 1 month and 1
year.

Table 2. Maximum concentration of TSP for Separate mean times

Mean Concentration (Hgr/m3) Hour Day Month X-diameters (m) Y-diameters (m)
time
1 hour 74.32 19 6 9 900 -300
3 hours 24.77 21 6 9 900 -300
8 hours 14.93 24 13 3 -300 700
24 hours 5.10 - 13 3 -300 700
1 month 0.41 - - 9 1500 -100
1 year 0.84 - - - -8900 5300

Fig. 1 shows the dispersion of TSP pollutant for all of the plant sources in satellite view. Also, Fig. 2 shows the
annual dispersion of TSP pollutant.

TSP img'm’s
ANNUAL AVERAGE

Latitude (m)

Lorgitude (m)

Fig. 1. Dispersion of TSP pollutants for all of the plant sources Fig. 2. Annual dispersion of TSP pollutants

Table 3. The concentration of TSP pollutant in surroundings of llam cement factory

Sampling point Concentration (pgr/m3)
Point 1 (Cheshmeh Rashid village) 5600
Point 2 (Khan Pari village) 6100
Point 3 (Ghanat Abad village) 4700
Point 4 (3 km from East of llam Factory) 3600

4. conclusion

By comparison of results in a functional state (enabled simultaneously for all sources) which is presented in
Table 2, whit proposed limit values for particulate emissions, it is well received that even though all of the plant
sources are active, the maximum concentration for mean time at 24 hours and 1 year are much lower than clean air
standards.

As the satellite image (Fig. 1) shows, some areas such as Sarabeleh, llam, and Kovar are less affected by output
particle emissions from cement plants. Although in comparison with other areas, Ivan district is more affected by
pollution from these sources, it does not meet the limit proposed by the Environmental Protection Agency.

According to the presented results, the maximum concentration of particles originated from Ilam cement plant in
all points is equal to 1 microgram per cubic meter occurred at a distance of 8900 m and 5300 m along the north-east
direction.

Furthermore, the model was implemented according to the NIOSH0500 standard and for the day outdoors
sampling at 2-hour state and then its results were presented. Large differences between these results and measured
values demonstrate another significant sources of particulate emissions in the region aside from llam cement plant.



Alireza Noorpoor et al. / J. Civ. Env. Eng. 44 (2014)

There is no doubt large amounts of particles are discharged from Iraq to the western parts of Iran, including the
study area. The most important reason to observe significant amounts of suspended particles in the region is the
hazes (dust) and llam cement plant emissions contribution is merely 11 percent.
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