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Abstract

Background and Purpose: Shazand oil refinery, as the biggest producer of gasoline in the Middle
East, is located 22 km to the Southwest of Arak and the Northeast of Shazand plain. Due to presence
of various storage tanks of crude oil and oil products, processing unites and conveyance lines of oil
products, it is very possible the leakage of pollution from tanks and conveyance lines into the soil and
groundwater. Shazand plain aquifer is an unconfined and consists of coarse-grained alluvial deposits
with a flow direction from the refinery to the agriculture wells which are located at the center of plain.
Hence, groundwater contamination, which was resulted from the oil pollution of Shazand refinery was
investigated.

Material and Method: In this study, 16 wells were sampled in study area on Jun 2015 and they
delivered to laboratory for analyzing. Compound BTEX and MTBE analyzed by gas chromatography
with flame ionization detector (GC-FIDY). To investigate contamination in study area, results of

analyses of BTEX and MTBE were compared with valid standards of drinking and agriculture water.
Result: The results show that 6 wells are polluted at the East and South of refinery and the east and
Northeast of petrochemical complex. A part of the groundwater contamination was due to
atmospheric washout and the other part relates to leak from utilities, tanks and conveyance lines.
Discussion & Conclusion: Considering the already existing and the other possible forms of
contamination in the area, it is proposed that before taking, the exact source of contamination be
identified and proper measures to clean the area be chosen based on expert opinion.

Keywords: Shazand Refinery, Groundwater Contamination, Drinking Water and Irrigation Water
Standard, BTEX, MTBE
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o - Methanol

¢- Isobutanol
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Fig. 1- The location of case study area
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Fig. 2- Flow direction of groundwater in the area (April - May 2013); The location of sampling
points for oil compound analysis (May 2015)
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Table 1- Groundwater analysis results of oil compound (May 2015)

o-xylene | m-xylene p-xylene | Ethylbenzene | Toluene | Benzene MTBE SlaS 5 il
(hg/l) (Hg/L) (Hg/L) (hg/L) (Hg/L) (mg/lL) | (Hg/L™) Ggos ojles
\eo? ND ND ND ND ND ND** R1
VAY/YA AYY/AA ND ND ND OA ND R2
Ve vag \igd ND ND ND ND R3
FAY ND ND ND ND ND o R4
ND ND ND ND ND Vo ND R5
ND VEYIY YYAY ND ND ND ND R6
ND ND VoYV eIy ND ND ND R7
VVY/AS OYIA FYOIVO ND ND ND ND P1
AAYAE ND YA TEVVY ND FYIVA ND P2
Ned ND ND ND ND #AA ND P3
1o ND ND ND 110 ND Y W1
1YA) ND Ve ND ND ND \4 W2
VFO/FY AYISE ovY/- s ND ND ND Y W3
ND ND ND ND ND ND Ny W4
FYY ND ND ND ND ND ND W5
OAD ND ND ND ND ND ND D1

*1 pg/l =0.001 mg/l
**ND = Not Detected
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Fig. 3- a) The concentration of benzene in the groundwater samples, compared against drinking
water and irrigation water standards; b) The concentration
of toluene in the groundwater samples, compared against drinking water standards
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Fig. 5- b) Pie diagram of BTEX concentration for groundwater samples; b) Pie diagram of
MTBE concentration for groundwater samples
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