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Abstract  
In this paper, Analytical Hierarchy Process (AHP) method that is based on expert knowledge is used for the 
selection of the optimal anaerobic wastewater treatment process in industrial estates. This method can be applied 
for complicated multi-criteria decision making to obtain reasonable results. The different anaerobic processes 
employed in Iranian industrial estates consist of UASB, UAFB, ABR, Contact process, and Anaerobic Lagoons. 
Based on the general conditions in wastewater treatment plants in industrial estates and on expert judgments and 
using technical, economic, environmental, and administrative criteria, the processes are weighted and the results 
obtained are assessed using the Expert Choice Software. Finally, the five processes investigated are ranked as 1 
to 5 in a descending order of UAFB, ABR, UASB, Anaerobic Lagoon, and Contact Process. Sensitivity analysis 
showing the effects of input parameters on changes in the results was applied for technical, economic, 
environmental, and administrative criteria. 
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3 !�����E��C(C1)8mm/n

	/'F D�<���<��	/<#� ��-�;f�(I8)��t/�
�C�-� ����	0 !�� ��#�� !�(I9)g�d/�
�C�-� �	;  !�� !��1;_� � !���	 (I10)g�d/�


f# |3� �C�-�(I11)�v�/�
���� ���� 
���(I12)gv�/�

!��%/�� !�����E�(C2)ggv/�

�3	%� !q	��(I13)d�h/�
���� ���� ��.%� ����(I14)hhh/�

�  ��f��(I15)dv�/�
	WC� ���@��(I16)dv�/�

���� !�����E�
�����(C3)

g�t/�

�C'��(I17)hhh/�
�	;  !�	  p%A/� ?C0	P �  ���� !���	 (I18)g�d/�

	;  ����0�!���	 (I19)dv�/�
!��1;_� ����0(I20)d��/�

��-�;f� �  �X�� �0	/0� ��X ��(I212)���/�
�	;  !��1��P ��.%� !���	  ���&(I22)d�v/�

�/�	�1� !�����E�(C4)g��/�

~��P � ���� ��- � �� ���./0� 4�<�� Online  (I23)���/�

LE�7X
�C�-� �@�� 4�� �����E� �  �@�� �� 

�'#���� UASB UAFB ABR Contact 
Process 

Anaerobic 
Lagoon 

�C3 !�����E�(C1)d��/�gd�/�g�v/�d�i/�g�g/�
1C��	3 �����F)�����  ((I1)ggt/�gt�/�di�/�d�d/�d�v/�

1C��	3 ��'/(� ��X ��),��1� �	<X'(((I2)d�v/�g��/�g��/�d�h/�g��/�
1C��	3 �	 ��F ��X �� (I3)g��/�gi�/�hgv/�dg�/����/�

�<�#��1�� !�;F�I �  ����
�(I4)dtv/�ggg/�d�h/�g�v/�ghh/�
\�I !�����0 �#� ��  !��(I5)d��/�g�v/�d�g/�d��/�ggt/�

1C��	3 �.�F � �'F ��
��� ��X ��(I6)d�h/�gdt/�g��/�d�h/�g��/�
���& ��.%� �E0�� 4�<��(I7)d�g/�d��/�ghv/�d�v/�d��/�

	/'F D�<���<��	/<#� ��-�;f�(I8)d�g/�d�t/�ggt/�dv�/�gv�/�
!��%/�� !�����E�(C2)g��/�ggg/�ghi/�dtv/�d��/�

�C�-� ����	0 !�� ��#�� !�(I9)g�i/�gdi/�gt�/�dt�/�d�g/�
�C�-� �	;  !�� !��1;_� � !���	 (I10)dvg/�d��/�ghd/�dv�/�gid/�


f# |3� �C�-�(I11)d�i/�gg�/�d�h/�di�/�gvt/�
���� ���� 
���(I12)g�d/�gv�/�gii/�dig/���h/�
�3	%� !q	��(I13)gdt/�gdt/�gdt/�dt�/�g�v/�

����� ���� !�����E�(C3)88m/nggh/�ggv/�d��/�dii/�
���� ���� ��.%� ����(I14)gdd/�g��/�d��/�d�v/�g�i/�

�  ��f��(I15)g�g/�ggh/�gh�/�d��/���d/�
	WC� ���@��(I16)gh�/�gtg/�ghg/�dtd/�dgt/�

�C'��(I17)ggh/�gh�/�gvg/�dvt/�ddd/�
�/�	�1� !�����E�(C4)7b8/ng��/�g��/�dtv/�gvt/�

�	;  !�	  p%A/� ?C0	P �  ���� !���	  (I18)dth/�ggi/�g��/�dh�/�g��/�
�	;  ����0 !���	 (I19)dvd/�gdv/�d�v/�dti/�g�h/�

!��1;_� ����0(I20)d�d/�d�v/�gd�/�dt�/�gtt/�
��-�;f� �  �X�� �0	/0� ��X ��(I212)dvt/�dt�/�ggg/�dv�/�g�t/�

�	;  !��1��P ��.%� !���	  ���&(I22)7b7/ngd�/�g�v/�d��/�8Mn/n
~��P � ���� ��- � �� ���./0� 4�<�� 4��-'� (I23)dvv/�gdt/�gdg/�dv�/�gi�/�
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Ub>Q
���#�� �C�-� !1C  � ��.%� !�� ���E� �  �@�� !���� �C3 !�� 

Overall Inconsistency = .01

UASB .208
UAFB .222
ABR .234
Contact process .156
Anaerobic lagoon .180

Ub>k
�C�-� !1C  ���#�� � ��.%� !�� ���E� �  �@�� !���� !��%/�� !�� 

Overall Inconsistency = .00

UASB .229
UAFB .223
ABR .226
Contact process .178
Anaerobic lagoon .144

Ub>j
���#�� �C�-� !1C  � ��.%� !�� ���E� �  �@�� !���� ���� !�� ����� 

Overall Inconsistency = .01

UASB .162
UAFB .209
ABR .208
Contact process .156
Anaerobic lagoon .265

Ub>l
���#�� �C�-� !1C  � ��.%� !�� ���E� �  �@�� !���� �/�	�1� !�� 

Overall Inconsistency = .01

UASB .199
UAFB .219
ABR .218
Contact process .171
Anaerobic lagoon .193

>UbZ
���#�� �C�-� !1C  � ��.%� !�� �XF j1� �  �@�� !���� 
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Technical Cr           Economic Cri      Environmental    Administrative      OVERALL 

 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1 0 .1 .2 .30 .1 .2 .3 .4 .5 .6 .7 .8 .9 1 0 .1 .2 .3

29.9% Technical Criteria (C1)

22.6% Economic Criteria (C2)

27.5% Environmental Criteria (C3)

20.0% Administrative  Criteria (C4)

19.9% UASB

21.9% UAFB

21.8% ABR

17.1% Contact process

19.3% Anaerobic lagoon

Ub>m
�XF j1� �  �@�� ��0��= ?�X�� ����'� 

�f��1� �� ~��F �� ~��-3� B1 ��.,�f�� �� 1E  ?��X�� ��0���= B
�@��  �C�-� !1C 1�CF 	����� ��0� 
�<'� �� .?��X�� ��	����� ,��'� 


<'�B��-3� ,	� S0�� EC-2000 D�1� !���� �F ?�X�� ��0��= 
� 1C'��1��/0�� �	 ��F�0� ,�f�� ? �� B�0� ]Ln.[

?<I � ���v	3 :/��0 B�1C�UAFB �@��� �� ��@�� 
�	�R�  
 �XF j1� � ������ ��0� ��0�.��@�� �� ��  !1�E  !��� ]���	� :

	3�1C�ABR :/���0 BUASB ��  4���R B	3 � !������H��'� 1�C�
�  3	� ��	� !���� ��/ �1��.��F ��/3	� ����G ��0���= ?��X�� �� 

?<I �� 4� ����'�c!������E� 
�  ���� 1G�� 	���� �  B�1I �K��� 
���#�� !��1��P B�XG� �C�-� !1C  �3	� ��	� �0�	  ���� ��.

�� ���C3 �����E� ������ 1��G�� 	������ ��� m/8m���� N71��G�� B
���#�� ���  � �a !1C  	3 ���#�� 1E  � 1����� ��1C�1��	� �f � .�� 

	3 !���;/��#�� �@���� ����'�� ���<��-� ���  �������!��1��C�UAFB �
ABR �� !��%�/�� ���E� ���� 1G�� ~��-3� �  Bb/88��  c/8NB

	3 �� 
�� !�;/��#���
��� 4�� 	/5��  ~��-3� �  �#� �1I �f �� 1C�
	3 ���#�� B���E��� �a ��1C� 1��� .

������ ����� ���E� ��#�� 4��N/8c������#�� � ���  1�G 
	3���� ���E� 
�� 4�� ~��-3� �� ��1C�M7����  �� �a 1�G�� 1���� .

	3 ���#����� �/�	�1� ���E� 4�� 	���� �  ��.%� !��1C�8n1�G�� 
� N/8c� �a 1G�� 1���.

������� �� !" #���$�%��
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n
;3��) �
�D 
	3 *�� "�A/���� ��.%� 1C� !�;F	;I "2+�3 ��.%� !�	  !����

 ��0 1C����� �F �/ECG ��  ��
�.X� :/� !�����k!����� 1C/��� �� B
�0� �����&	  ��R�  ��'�� .� !�����E� *�C� �  ���� � `	�a ��J��

 T'F !�����E� �� :(�Y�C<� �� ���./0� B�.�F � �:�'%�� !��� !	���
������E� 1��CUB"���C/�� ���� 	�J��P�� ��	��� .Y���C<� B����
�� 
���� ��

:�'%� ��@��	� �X��X0 ?�X�� ����E� 1CU !	�� ��	�� ���./�0� ����� 
��C�-� � ������ � �3	� ��  ��.%�� !��� ����/� H��0� 	�  B!�����

�0�	  ��.%� �� �/3	� ���G !�� ����& !�;F	;�I "2�+�3 !���
 �	;  D�= �� �/ECG ��0�CI��F ��	W� �� ���./0� 
�CO'� � !���	 

 1�I ,�f�� "2+�3 ��.%� 4��	@& .:�'%�� �� ��0� �;�1�  !	���
 ��.%� 	� !�	  ��K��� ���(2>� �  �����E� �@�� ��'�� � 4�� B���&

 � ����  1�����& �����./� ����
�� 
���� �� �1��I���0� ,�R � ������� 

�	���� �����G \	;��I 	��� !���;/�E��� H���0�	  .B���0�	  
���� ��
 ���� B!��%/�� B�C3 �XG� !�����E� ��  �/�	�1� � ����� ��	�'�

 � ��3	� ��	� ���� ���� �>� 	� !�����E�	��  ������ �H��0� 	�  
e��AHP �3	� ���G .��0� 
�� 	  	3 BH�!����;�  ��.%�� 1�C�

UAFB :/��0 � D�� ���#�� �� ABR BUASB �  4��R B!�����
 	3 ��� H�'� 1C� ��  B!����� ����#�� �� ]���	� ��	�� !1�E  !���

�3	�.

o
�)��#�? 

�� �  B4�	��� �/EC�G !�;F	;�I � YU�F |��CG 4����0 �� �X�0�

 	>�& �  �5���P [	> �#�� ���'="��.%� |��� �0�	  ����& !���
 	3 "�A/�� D1� �K��� � 4�	�� �/ECG !�;F	;I "2+�3���.%�� 1C�

]0�C�"�� 	<5� � 	�1
� B��	�.
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