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Fig. 1 Location of sampling points in the study area of Assaluyeh-Bandar Abbas gas condensate pipeline route
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Table 1- UTM coordinates of sampling points in Assaluyeh gas condensate pipeline route
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Table 2 Soil pollution level Ranking based on Muller
land accumulation index (Muller 1969)
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Table 3 Classification of soil pollution level based on the degree of pollution (Cd) (Hakanson 1980) and the
degree of modified pollution (mCd) (Abrahim and Parker 2008)
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Table 5 Concentrations of heavy metals in the studied axis soils, crust and standard values

Parameter Heavy Metals (mg/kg)

Pb Ni Cr Vv
Mean 7 42 53 19
Min. 2 25 31 10
Max. 17 51 97 38
S.D. 1.42 2.36 5.88 2.53
Earth Crust Mean (Pais and Jones Jr 1997) 14 80 68 120
Canada Agriculture use Standard (CCME 2021) 70 50 N.D. N.D.
Iran Environmental Standard (DoE 20011) 300 50 68 130

S.D.: Standard Division; N.D.: Not Detectable
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Table 6 Correlation results between heavy metals in the studied axial soils

Pb Ni Cr
Pearson Correlation
PP Sig. (2-tailed)
. Pearson Correlation 0.26
NI Sig. (2-tailed) 0.46
or Pearson Correlation 0.55 *0.65
Sig. (2-tailed) 0.10 0.04
v Pear_son Cor_relation **0.86 0.50 *0.75
Sig. (2-tailed) 0.00 0.14 0.01

*Correlation is significant at the 0.05 level; **Correlation is significant at the 0.01 level
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Fig. 2 MPI in soils of study area at different sampling
station
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Table 7- Miller geochemical index values related to
heavy elements in the studied axial soils

Sampli

ng V Cr Ni Pb
Station
RTU1 -417 -295 -2.03 -3.32
RTU2 --297 -2.12 -1.35 -1.45
RTU3 -368 -115 -3.06 -3.91
RTU4 -340 -130 -1.15 -2.58
RTU5 -3.68 -1.83 -1.39 -2.91
RTU6 -3.68 -1.46 -1.31 -1.58
RTU7 -3.10 -1.22 -1.00 -2.32
RTU8 -3.10 -135 -121 -2.10
LBVl -224 -1.48 -1.06 -0.82
LBv2 -285 -1.19 -1.31 -1.74
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Fig. 4 Potential ecological risk index in the soils of
the study area by sampling stations
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Table 8 Chronic daily intake of heavy metals (ug.kg) for the skin exposure route

Lg)‘o).;c\.:s.m cll»....u‘ Pb Ni Cr V
LBV1 4.3x10° 12x10° 24x10°° 9.6x10°
LBV?2 2.2x10°% 10x10° 15x10° 6.3x10°
RTU1 0.7x10°% 6.3x10° 8.9x10-5 2.5%x10°
RTU2 2.7x10°% 10x10° 7.8x10° 5.8x10-5
RTU3 0.5x10°% 12x10° 15x10° 3.5x10°
RTU4 1.2x10-5 11x10° 13x10° 4.3x10°
RTUS 1x10° 9x10° 9.6x10° 3.5x10°
RTU6 2.5x10° 10x10° 12x10° 3.5x10°
RTU7 1.5x10° 12x10° 14x10° 5.3x10°
RTUS8 1.7x10° 11x10° 13x10° 5.3x10°
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Abstract

The purpose of this study was to determine the concentration of heavy metals (Pb, Ni, Cr and V) in soil
and evaluate the potential environmental risk of heavy metals in the surface soils of Assaluyeh-Bandar
Abbas gas condensates pipeline base. For this purpose, 10 stations were randomly selected in a
longitudinal transect and soil sampling was performed. Acid digestion of samples was performed and
after their filteration, the concentration of each heavy metal was measured using atomic absorption
spectroscopy thriugh calibration solutions. According to the results obtained, the mean concentrations
of pb, Ni, Cr and V heavy metals in the study area were be 7.4+1.4, 42.5+2.4, 53.6+5.9 and 19.7+ 2.5
mg/kg, respectively. As the findings of this work were all in the permissible level provided in national
environmental standards, it was proved that the construction of the pipeline did not result in heavy metal
contamination in the environment. However, human activities may have increased the concentration of
metals. In this study, significant correlations were observed between Pb and V (P<0.01) and Cr and VV
(P<0.05) and also between Ni and Cr (P<0.05). The results of calculating geoaccumulation (lgeo),
modified concentration degree (mCd) and potential ecological risk indices showed that the soils of
studied areas were as unpolluted soil, very low pollution and low potential ecological risk categories,
respectively.

Keywords: Assessment; Heavy Metals; Petroleum Pollution; Petroleum Compounds; Surface Soil;
Transmission Lines
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