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Abstract  
Knowledge of petroleum leakage at oil refineries is vital for environmental study of water and soil pollution. 
Abadan Refinery is located between the Arvandrud and Bahmanshir rivers in the highly populated area of 
Abadan city. These rivers supply domestic, industrial, and agricultural water to Abadan city. During the war 
between Iran and Iraq, enormous volumes of oil and petroleum products leaked from storage tanks and pipelines 
at Abadan Refinery into the surrounding environment. The resulting pollution is a serious threat and a growing 
environmental concern for the region. In this work, twenty boreholes were dug to investigate petroleum leaks 
into the surrounding area both during and after the war. The thickness of petroleum floating on underground 
waters at the refinery was measured by sampling underground water over a period of one year along with 
measuring the piezometric heads of groundwater monitoring wells. Also, groundwater movement pattern at 
Abadan Refinery was determined by measuring the water table in each well over the same period. The results of 
sampling indicate that oil leaks were observed in just two wells; namely, wells No.3 and No.11. The results also 
show that the greatest portion of the oil spill in underground layers at Abadan Refinery was absorbed into clay 
soil. 
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���P ������<� ��� ��6��T ���T ���� ����7�* C�^=<� �


)
	$�
)	Z )	Z /�![�� 

�m: *���

(cm) 

�$n
)	Z 

(cm) 

2
��P �0�0 ��w� km�� ���
)�� 2
	Q(cm) 

���
	
��+ 

(cm) 

�8\	1
��+

	
��+ 
(cm) 

���!�
	
��+ 

(cm) 
�m[

(cm)
���

(cm)
*� 	�

1�A�� ��=� ~������$W7191.54748.95401142747.67.621
2�B,�5 ��0ff����; Y�� A
 '��0\.211.538612.7475.595.5345.57.67.633
3�
'6& #)� -�l�4 ��[���
 C���b� ��177.550012.7587362367.610.1620

4
�B,�5 ��oop��$�A�� ��=� A
 '��

��u110.5 500 12.7 587 64214 7.6 10.1 15

5
�B,�5 ��yp��$�A�� ��=� A
 '��

pu�.162.5 500 12.7 622 130 350 7.6 10.1 22

6
�B,�5 ���o��$�A�� ��=� A
 '��

pup.108.5 400 12.7 482 82302 7.6 7.6 29

7
�B,�5 ��vo��$�A�� ��=� A
 '��

puy.125.5 510 12.7 619 130 350 7.6 7.6 29

8�B,�5 ��xv'B5 A
 '��.160.550012.76071303507.67.629
9�B,�5 ��uyA
 '��main route167.550012.76111603807.610.122

10 
�B,�5 ��vv��$�A�� ��=� A
 '��

vpp.163.5 500 12.7 601 110 260 7.6 10.1 15

11�B,�5 ���oA
 '��lamp post.150.550012.76081102607.610.115
12�B,�5 ��o��� ����7�* A
 '��.70.550012.76081003207.610.122

13 
�B,�5 ��vuY��4 �$)^& L@� A
 '��

��
�,.230.5 500 12.7 602 130 350 7.6 10.1 22

14 
�B,�5 ��uA
 '��steam pipe 

post.190 500 12.7 594 180 400 7.6 10.1 22

15�B,�5 ��ooA
 '��H Sub-Ftu.19950012.75821303507.610.122

16 
�B,�5 ��oy�'$7} ��=� A
 '��oil 

skin.117 500 12.7 593 130 350 7.6 10.1 22

17�B,�5 ��o�A
 '��lamp post .26050012.75821303507.610.122

18 
�B,�5 ��up'����$�A�� ��=� A


u�y.70.5 500 12.7 604 140 360 7.6 10.1 22

19 
�B,�5 ��o���$�A�� ��=� A
 '��

yop.143 500 12.7 602 100 260 7.6 10.1 15

20 
�B,�5 ��ou��$�A�� ��=� A
 '��

pyp.125.5 500 12.7 881 100 360 7.6 10.1 23
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d�4��
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����� �
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Nff B$��
 '�$% �	6��T Y� �	���� A�����	<� 
�Q	$( j	� ����
��=�� �����9� �;.�� ��� '� ���� �� ����� D'�0fB$��'	& '	�$%�

B9''&����B5��5�	R
 �����	9� Q	$( �� � ��
� �<��; ��&
 �	��'. .
�� il* C��>� �?$(��'$.A�. � ��A ����;.	%� A�5�j	� ����

��[�*� ��^=� H%�� �<7'To��=�� �; �
��	b� �0f	B$��'	�$%
�BF '[���� A�5 �� P��� � �5�R
���A �� �5�	R
 H%�� �� � �; �'. 	��.

��F H%�� il*�PU	F � H	K������a	^� ��[�	*� �	;.e�	�F
���Zf����* ���� �$`�& �
'.;H;�� ��[�*� � �	;�.���	[��

 A
 ��� ���'. '$=�& PUF L9 �9MZ����* ���� �
'	. #	5�� P�	�&.

�	� ��[�	*� A
 H%�� il* �	; ��� ���� ��A
�	� �
�	<* �	� ���

j�7 ��&�8$*�;�A� �� A
 �
� � ��'.��4 �� � ��#	)� �
�	?� ��
 �=<� Y� �� ����� �;.�)� '<( #��=R��� '	� ����	;�Y�

A��A'$���	$#	)� �7�	; a	�T A
 ���)�	*
 �	� �p�c	@� �	� �	"
�� ��� '$$z& #)� �� ���7'� �����A
��
 .$'�	;�.� ��	9 m�� 	$ �

������ Y� �7�; a�Tu#	*
 .
	��� :	?5 ��	^=� a	�T H
F$z& #)� �� ]��& H$$� ��
� ��� '��	�
&'& H	$'	<( #��=	R a
�)���� '���B5 '����A
��
 .	$'�	����'	. .�A
�	�
 A
 i	4 .	$'�

�)� '<( #��=R��� '� ����;��6���A��A'$	������	; #	)� A
 �
�$����� ��
�'���;.L8;M�^& ������� '����6��T A
 Y��	���

����<� 
��� ��	; E	7
�	8����� A
 �	����	�A��	���� �
�'	��
�
� ��<�����.
�� ��`�� �� '	� ����	; #)� �
�?� ��*�@���	6���A��A'$	���

�	6��T D
'	V
 �� ����	; #	)� ����<� ����@� 
���
�G�00'	� �

 a�F�'8v@� � �=<� ��'. ��*���.� #��=R$[��$� #	)� H	$�

�	S�
� A
 ���)�	*
 �� � �; ��*�@�0)	�bF m���x(#	)� �
�	?� �
�6��T ����@� �� ����;�G�00P��� X�VG�=& �$�; ��A H.

Q= 7758×A×h )0(

�� �� �9 
Qa�F '� #)� �
�?�bbl �A�'��
 a�F '� �S*h#)� #��=R

#*
 C�5 a�F '� ����;.

S�)	x}w%�	  #}6��*�%* 2	}
+( /}��> 2�}x0� ���!�
���	+( 

�� ��`�� �6�� #9'F H$$
&��$�A'�A�A
'	& ��
��	�� ��[	<�d�4 ��
���� Y� �6��T A
 j� '������<� 
����A �� ����� #��JP�V 

1 Rotary 
2 Indicator Paste, Oil 
3 Indicator Paste, Water 
4 Acre 
5 Volumetric 

5^�J������ '��^& Y� �������<� ��� ��6��T A
 �


���P ������@� �� ��$�A'�A ��6�� ��� '� ����; #)� �
�?� H$�=&
 ��6��TG�00

)�����

)	Z 

/L' ��'


�	6� 
�m:
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/�	vt
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/L' 
����
(bbl) 
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 �S	* C
'	$$z& H$[��	$� ���	6���

�$�A'�A�	� �� 
�	4 �V�@	����� ���� j� �� ��[<�d� �
�'��j�

����� � ����������	
��




33

5^�,���@�� ��� ��6�� #9'F #6� � ������
 �S* H$[��$�
����� P��8� C�� P�V �� �
���� ��[<�d�4 ��$�A'�A �'$. 

� ��<� �%�*���� .L$	����4 �� g�S7o��	�'� g�	S7 �p��	<�
����	��� �
��	�� ��[	<�d�4 �� C��	)�� ���'� #6� �* �9 ����

�� �9 #*
 C���  #$��
 a$&'& 
��A
:
0s�$�A'�A Y� ���'� j��� ��&�� ��� � ��[	<�d�4 :	*� D'V
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'( ����@� H�
 �� �$����'$..
>s�'K P��; �� '[�� ���'� j���	6��T ����@� �� ��[<�d�4�

����;>f��	6��T �9�����	;0,O�Z�	@� H	�
 �� �	$� �
'	( ���
����'$..
Gs�$�A'�A Y� ���'� j����T ����@� �� �9 ��[<�d�4 |'; ��

 ����;G�M#*
.
�6� �	6�� �� #9'F L��  H�'&�	�$�A'�A�L$	����4 DU�	7


#*
 �S?� �� H$� �����.�6�� #9'F��$�A'�A�H$�
�	( ]�	*
 '�
 j$%���$� ��
� H$��	4 L$	����4 D'	V �	� d�	� L$	����4 A

#	* .
��� ]�*
'���6��T �L,�F W�����;0\�0>H$��4 �� �S* H�'&

�6��T �� #����j	� ��	b�
 �	 �� '	�
 H$	�� � ���
� �
'( ���b�
8$%���			$� ��			��
'.��			� B			,
 #�			*�#			9'F �			?S�� H�'			&

�6����$�A'�A�#*
 ��; �
���� ��[<�d�4 ��.

1 Iso Potential Lines 
2 Flow Lines 

g�	xw%�	  #6��*�%* 2	
+( 
� /L' 
���� @������)
�A
��
 W���� '$.������ �� #)� �
�?� �	��	���P�	V �� ��	; E	7

����� ���A '$.�H�
 ��X$?@& #��( H�
 ���; �*�'� .H$[��	$�

 ���[		<�d�4 �		V�@� L		9 �� Y� �� P�		B@� #		)� �
�		?�>MO0 
B$��		 '�$% �� e'.��� .� �
����$�B
�z& � #	)� �
�?� 	$$�� C
' ��

����; ��T Y� �����GL8; �� �O#	*
 ��	; ��
� ��	<� .L8	;Z�
$$z&	��. � �
�?� C
'	
'	� 
� #	)� m'��� �	6��T L	9 	� ���� j

����� �
�'��� ��<����� .�� ��	��� #	)� �
�	$� ������	9 H	�
 ��
���� '� Y��#	*
 ��	; ��
� ��	<� #	*
� #�* �� ��� .H	�
 ��

�
�?� '39
�F L8; �	6�� �� #)��	�$�A'�A���[	<�d�4 �� �
��	��
�		6��T �		V�@��		���
 ����		<������		;G�00��		���		� ��		; .

	�)� �
�� m'��. H$�����H	�
 �� �6B�	; #	*
 ��	; ��
� ��	<� .
�6��T A
 #)� �
�?� !=4 � m'��.�����;G�00���A �� ���

����� QB�=� '$.���+��	�� ��	�� ��	��� ��	<� �	9 #	*
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���A H$�� �� !=4 ��#*
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. �A
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�� '� ����;��6���A��A'$���$�'. �=<� ���.��	8� �	6�& �	��
�� #)� ����<� �)� '<( C��,��	6�� �� ����	; ��	�$���A���	$�
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 ��[<�d�4���.

5^�g�� �
�����B$ ��T �� Y� ����� �� �� C
'$$z& � #)��
�?� �

 ����;G

Y�N�+ � O%	M' 
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��d C�$,�^7 ����$�A'�A��$	�6� !?� ��
�
� ���	�� .�
�	?�
�
�'� ����� ���A P�V �� #)���6�� A
��$�A'�A�#	�$� ��	�8�
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