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Background and Obijectives: Heavy metals are common pollutants of
soils, which pose a potential threat to the environment and public health.
Therefore, this study was conducted to identify, determine and evaluate the
potential ecological risk of metals in surface soil samples from the disposal
site of wastes resulting from the activity of oil refining units (Nuruddin
Abad, Garmsar) in 2022.

Materials and Methods: In this research, after the preliminary study, field
survey and considering the studied area is relatively homogeneous and there
is no source of pollution in the area and for many years wastes of colored soil
and acid sludge have been discharged in this area, the random sampling
method was used. In order to estimate the intensity of pollution,
Contamination factor (Cf), Degree of Contamination (Cd), Modified Degree
of Contamination (mCd), Pollution Load Index (PLI), Geoaccumulation
index (lgeo) and Ecological Risk Index (RI) were computed. Furthermore, all
statistical analysis were performed by SPSS software.

Results: Based on the results, the levels of Cd, Pb, Ni, As, Cr
and V in soil specimens were 1.69, 66.71, 28.43, 8.64, 25.38 and 18.85,
respectively. On the other hand, the soil quality of the study area varied
between "very high degree of pollution” in stations 1 to 5 to "extremely
high degree of pollution" in stations 6 and 7 based on the Degree of
Contamination and "non-polluted”" to "severely polluted" based on the
geo-accumulation index (I-geo) values. Also, the results of the Modified
Degree of Contamination showed that Pb and Ni pollution is in the medium
degree of pollution and Cd, As, Cr, and V pollution is in the high degree of
pollution. In addition, by calculating the ecological risk potential factor
(Er), it was determined that Cd and As are the most important pollutants
responsible for ecological risks, and the trend of changes in the potential
ecological risk of metals in the region was evaluated in the order of
Pb<Cr<Ni<As<Cd. Also, as the mean value of Rl was 314.35, all the
examined elements could be classified as a "severe ecological risk".

Conclusion: A comparison of the average content of the metals identified
in the studied samples with the permissible limits of the soil resource
quality standards of Iran's Environmental Protection Organization showed
that the amount of lead and cadmium metals is more than the permissible
limit and the amount of nickel, arsenic, chromium and vanadium was less
than the allowed limit. As the mean contents of a number of identified
compounds were higher than the permissible limit, applying corrective
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measures and clean the soil based on the soil pollution cleaning standards
of Iran's Environmental Protection Organization is recommended for the
environmental and human health aspects.
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Table 1. Classification of Contamination factor.

Sl s Sl s
Contamination factor Contamination Level
1>Cf (Low contamination) .t S
1<Cf<3 (Moderate contamination) L. zs S I
3<Cf<6 (Significant contamination) - 5 LG u_f;}ﬂ
6<Cf (Very high contamination) YU jl., Ss

1- Standard Reference Material, SRM

2- Contamination factor, Cf

3- Degree of contamination, Cd

4- Modified degree of contamination, mCd
5- Pollution load index, PLI

6- Geoaccumulation index, Igeo

7- Ecological risk index, Er
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Table 2. Classification of soil pollution intensity based on modified degree of Contamination.
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Table 3. Classification of soil pollution intensity based on Pollution load index.
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Table 4. Classification of the geoaccumulation index.
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Table 5. Classification of ecological risk factor and ecological risk index.
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Table 6. Heavy metals concentrations in in soils of the study area.
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Table 7. Contamination factor, Degree of contamination and Modified degree of contamination indexes values
of heavy metals in soils of the study area.

Soll jasls (Contamination factor) $s 1 . ,»
ekimSlal (Sampling station) (¢ ls ;4 a3 oKens! G 6
Modified degree Heavy metal
of contamination 7 6 5 4 3 2 1
Y
7.03 13.62 12.91 11 2.62 2.71 4.25 2.1 (=2
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2.34 2.90 2.74 3.10 1.85 1.90 1.73 2.17 =
Lead
4.00 4.90 3.78 3.60 3.26 3.62 4.32 4,56 g
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S|
5.76 6.21 4.30 4.50 7.48 5.28 7.50 5.10 " )
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7.05 702 923 665 560 690 592 80 f”s_
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(o]
6.10 650 853 626 572 520 590 445 o
Vanadium
Sl 4o

- 41.13 4151 35.11 2656 25.60 29.63 26.36 o
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Figure 2. Pollution load index of metals in soils of the study area.
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Table 8. Geoaccumulation index values of heavy metals in soils of the study area.

Sl (Sampling Station) (s /s 4 ses olKzus! e
Mean 7 6 5 4 3 2 1 Heavy metal
V.:»Jls
1.83 3.20 3.10 2.87 0.81 0.85 1.50 0.47 .
Cadmium
0.60 0.95 0.87 1.05 0.31 0.33 0.21 0.53 s
Lead
1.40 1.70 1.33 1.26 1.12 1.27 1.52 1.60 J&
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t_,<4....~)1
1.90 2.05 1.52 1.60 2.32 1.81 2.32 1.76 )
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2.21 2.23 2.62 2.15 1.90 2.20 1.98 2.42 025
Chromium
V..;L'.!;
2.00 2.11 2.51 2.06 1.93 1.80 1.98 1.57 B
Vanadium
. /'L.a
- 2.00 2.04 1.83 1.40 1.38 1.58 1.40 ok
Mean

andlans; g0 S glakigod 53 R gmaos 5Ll g s 0 il jasls 5 (BF) o3ldp g s o gl 5550 olie -8
Table 9. Potential ecological risk factor and aggregate potential ecological risk index values in soils of the study area.
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L Metal
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210.90 408.75 387.5 330 78.75 81.25 1275 62.5
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11.70 14.46 13.70 15.51 9.30 9.43 8.68 10.84 s
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20.02 24.41 18.90 17.95 16.32 18.13 21.60 22.82 g5
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&:wﬂ
57.63 62.13 43 44,93 74.90 52.8 75 50.66
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14.10 14.10 18.50 13.31 11.20 13.80 11.84 16.04 025
Chromium
314.35 523.82 481.60 421.70 190.43 175.41 244.60 162.88 RI
JEERESH
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risk risk risk risk risk risk risk risk ecological
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Table 10. Comparison of the results obtained from the present study with the results of similar researches.
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