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The metropolis of Tehran has seven drinking water treatment plants, which 

according to the water needs,  more than one billion cubic meters of water treated 

by the treatment plants are provided to the customers  annually. Five percent of the 

volume of water entering the treatment plants is converted into wastewater,  which 

is estimated at 50 million cubic meters per year. If managed in the recycling 

process, it will play an  important role in balancing water resources and preventing 

water loss. Therefore, this study seeks to evaluate  the recycling process of water 

treatment in the field of drinking water supply in Tehran to increase the  stability of 

water supply and demand cycle. For this purpose, in order to effectively regenerate 

this cycle, it  was evaluated in the treatment plant No. seven in Tehran with an 

incoming water volume of 155 million cubic  meters per year. In this regard, the 

results of evaluation of the recycling process change in the treatment plant  showed 

that by changing the wastewater treatment process and the use of polyelectrolyte, 

the amount of  effluent decreased by 95%. The results showed that the volume of 

effluent decreased from 7.7 million cubic  meters per year to 310,000 cubic meters 

per year, which in fact, Five percent efficiency of effluent production  to three 

tenthe of percent of effluent production in this process change. This change in the 

effluent system  produced in the drinking water treatment plant can greatly 

contribute to the sustainability of water resources,  especially groundwater, given 

the volume of water resources required by Tehran.  

 

Cite this article: Aghebatbekhair, H., Sarai Tabrizi, M., Babazadeh., H., & Kardan Moghadam, H.  (2022). 

Evaluating the Effect of the Wastewater Treatment Process in Water Treatment  Plants (Case Study: Tehran's Seventh 

Drinking Water Treatment Plant) . Journal of Water and Irrigation Management, 12 (4), 891-905.  

DOI: http://doi.org/  10.22059/jwim.2022.342583.989  

 

 

© The Author(s).                                                                  Publisher: University of Tehran Press. 

DOI: http://doi.org/   10.22059/jwim.2022.342583.989     
 



  
  

 
گاه ���ان  ا��شارات دا�ش

  ���� آب و آ�یاری
Homepage: https://jwim.ut.ac.ir/ 

 ۲۳۸۲-۹۹۳۱شا# ال! رو�ی�ی: 

 

������� 	
��
 ����	� �
��
 ���� �� �
��
 ���� ��� ��   

����� ) :���#  �
��
���� $%�� �� �	& ((�	)
  
  

���� ����	 
��
1 | ���� ���
� ���
��2 | ���� �����
�
3 | �� � !��"�# $�%�4  

  

1. ���� �	
� � �
���� ��� ���� �	
� � �������� ������   �!� ���"
� �#���� .#��$� :&����$�' hadi.aghebat@srbiau.ac.ir  

2. ���)$	� *	+)�� ���� �	
� � 
����� ��� ���� �	
� � �������� ������   �!� �"
��� �#���� �$.#�� :&����$�' m.sarai@srbiau.ac.ir  

3.  ���� �	
� � �
���� ��� ���� �	
� � ������� ������   �!� ��"
�� #����� #��$�. :&����$�' h_babazadeh@srbiau.ac.ir  

4. )
.�& ������� �� �'�!� ����� �#���� .#��$� :&����$�' h.kardan@wri.ac.ir  

  

'�	()� *+�%�  ���,-   

./0 :*+�%� /0��� ��1�23  

  

  

"���2 "���3�: 15/02/1401 

"���2 �
40��
: 05/04/1401  

"���2 56�7
: 24/08/1401  

"���2 "�890�: 04/10/1401  

  

  

��:#�;�< :��   

�
3�8�0��9:0�   

&�;<� �&��=   

* �>����?@   

���)3   

A@��� ��.   

����"B #���� �@ 8;1 &�;<�&��= �� ��C �DE� F0�@ �@ G$ '��
�� H>:��9� �� &�;<�  ��C �' 

8�I J�<� !��� . '�  !� K$� LE� �!���  ��� M�3 �N'  #�$�I O �'� �� &@ &�;<�&��= �1 �P ��$��Q 

&�;<� &@ ��)3 R$�S� ��C &B F0�@ �@50 #	�
�� H>:��9� '  *�
 K�D?� � ! �� . 	C 8$�$�� K$� 

LE� �� T"D� !� U�9
  V'�= ��C &B '  8$�$�� ��$��Q ����=�W!�@ �� ��	�� X�� &@ �Y
�$ '  

* �>���?@ A@��� �� � O���	
I !� 8Q''�1 �� &9C�  .�C�@ �Z0 K$� &>0�[� &@ *�S�  �@�$!'� ��$��Q 
���=�W!�@ &�;<� ��� '  �!	� K��\� �� ��C ��C #���� 8�I X$�YQ� O'��$�3 &=�W &]�� � 

O�]��� �� � L1 K��W ^;� A@��� �@� � 	I	� 8�Q�_ O!�
 A@��� �@� �$�I .8
� &B �:$ !� K$� 

8�Q�_ �1 � �;9
� !� ��)3 �1 �� .�C�@ K$�@ '	`�� &@ �'	N �	
$�3 &@ '	`�� ��?@�a� ���=�W!�@ K$� 

�&=�W '  &�;<� &��= �'�DC 8;1 #���� �@ LE� �� O �'� 155#	�
�� H>:��9� '  *�
 �@�$!'� '	� 

'��b .8Q�� '  K$� �9
�' M$�9� �@�$!'� ���c� ��$��Q ���=�W!�@ '  &�;<� &��= #���  �  &B �@ ���c� ��$��Q 
&�;<� ��)3 � � �;9
� !� �
3 �8�0��9:0� #�Y�� ��)3 O��0	� &@ #�Y�� 95 �N'  X1�B .8Q�$ M$�9� 

#���  �  &B LE� ��)3 !� '���� 7/7 #	�
�� H>:��9� '  *�
 &@ LE� 310 '�Y1 H>:��9� '  *�
 

X1�B &9Q�$ &B T"D� �$�'�B M�3 O�N'  ��0	� ��)3 &@ 3/0 �N'  ��0	� ��)3 '  K$� ���c� ��$��Q 

���
' .8
� K$� ���c� '  L9)�
 ��)3 O��0	� '  &�;<� &��= �� ��C �� ��	�� �@ &I	� &@ LE� A@��� 
�� !��� '	� �#���� �� �� O �$! &@ O'��$�3 A@��� �� &@ �2$� A@��� �� ����!�$! GDB .��B  
  

��=9��: 8Sb�� ?@��� �.f1 g��
� �S�$Y�O �.� � �!�@�@� .h � #� '�B ����� h )1401.( !'�$@�� a\��� ��Q$�� ;<��& ��)3 '  ;<��& &��= �1O �� )&>0�[�  '	�O: 

;<��& &��= L9;1 �� ��C #����( . &$��� 8$�$�� �� � O'��@�� 12 )4�( 891-905. DOI: http://doi.org/10.22059/jwim.2022.342583.989  

  

:�C�� &)
.� ��'��9�� ������  #����.                       © .#����)$	�  
  

 

 

 

 

 



�"��
�� >?��
 �
3��= @A��* B��6 "� @A��* *0�C ��� BD )*F+�G� �"/�� :@A��* *0�C H9@� BD B
I !�
��(   893 

1. � �,   

�����c� �D�
b� � �C' 8�>DI HS
 X$�YQ� !��� �� ��C &B K$� l	]	� ���D1 �@ X$�YQ� ��I��� � �������C '  X�@ �� 

O�1'	�B �#��I !�  '�	� L�� X$�YQ� O�]��� �� ��C 8
�. �!���� O'��)@ !� mP��� n'Y@ �O��C �9� '  ��P��� &B !� 

&9CZ� &@#�	�� mP��� ���3 )�&�
�' K3�o � �3�'�( &9=��C �� ���	C �!���� !�  	SDB �� K$��C M�' �� ���@. K$� l	]	� '  

#��$� &B !� �`� �D�
b� '  G$ '��� G�= � &D�� G�= Ab�� ��C � YB�D� ����! � ���:� p'�@ '  #� '��)@ l	�9� 8
� 

q��@ ��� * �>� K�@ &]�� � O�]��� �� ��C 8
�. 8$ ���� A@��� �� �$Z3�$�E� � X$�YQ� 8�>DI q��@ X1�B &���
 

�� �$Z3�$�E� ��C � K��\� �� ��C r��� �9�>DI �' !� A@��� �� J'�>9� �@ &�$Y1O�1 #"B &I�	� � �B 8
�. 8S)� K�$�3 

p'�@ #��$� 8S)� &@ K������ �����I *�<�9
� �@&$�' A@��� �� �����!�$! �� 	0� A@��� ��  	I	� s
	� ��)3 O�1 �����= 

O!'���B � �9>�N !� L�� K$�� X0�WO�1 n'Y@ '  8$�$�� X?@ K��\� �� '	�B 8
�. �@ &I	� &@ 8�>]� #"�@ A@��� �� 

'	�B � �":�� K��\� ��� ��Y0 ���@ O'� �@ &���@ !� A@��� �� ���	C�$�E� � ���@ O'� �@ '  &=�W ���=�W!�@ �� O�'�  

8�D1� 8
�. ��$��Q ���=�W!�@ �� &@#�	�� G$  �:$�' 8�I X$�YQ� K��\� O�1!��� X?@ �� �� ���	� &@#�	�� G$ '�Y@� 

L�� '  &����@ OY$' A@��� �� � t$�>� �� J'�>9��� ��
�  	C. '  #��$� � �;9
� !� A@��� �� J'�>9��� !� �`� �$��I� LB �� 

&I	� '	� '��b &9Q�� � &@�E� �
D� O ��>� O��@ � �;9
� KD$� !� ��)3  	I�  '� . 8�I #��
' &@ &
+)� O'��$�3 A@��� ��� 

'  l	]	� ���)3 �$�@ G$ ���c� p��� �
�
�  �E$�  	C &B '  K$� p��� ��$  �D� #�	� ��)3 �1 � �"]�Q  �1 �' &@#�	�� 

G$ � �� &Q�]� � �$ ��;���u &@ '�DC  '��. K$� p��� 8$�$�� �1���D)3 � &0�@! �1 �' &B �@ �	�;� �"]�Q � ��)3 8
� 

&@ #�	�� "�>S�� �$�E� �$Z3" h�[� 8
�.   

��)3 � �"]�Q Y�� !� K$� ��� ��v9)� � 	S� � �$�@ '  p��� �$�I &@ L�1�;� X1�B '���� ��0	� �"]�Q � ���)3 

� �;9
� �'�@�  !� ��)3 � ��"]�Q s
	� X?@O�1 ��$  � ���=�W!�@ � ���c� ��$��Q &�;<� ���)3 &I	� X�@ ��O  	C. 

&@ �1 *��� ��)3 G$ AS�� �$�E��$Z3 &@'�DC ��  �' &B !� #� �� R@�b � �;9
� '  X?@O�1 ���$  O �	� ��`� �1 	B 

� Oo��� �� #�	� V��?9
�  �B )Razeghe and Mansoori, 2016.( '  #��$� T�S$��� 90 �N'  &�;<� &��= O�1 �� 

��C &@ p�' J'�>9� ��$��Q &�;<� �' ��E�� �� ��1 . '  K$� p�' K�@ &
 �� M�3 �N'  LE� ��0	� �� �K$��C 

&@ �'	N ��)3 ��0	� �� 	C )Kayhanian and Tchobanoglous, 2018.( M$�9� #��� ���1  &B ��)3 �1 �' 

��D #�	� &@'	P �9)��L  '�� SP�8>  �B � $� �'�@�  � �;9
� � 	D� &:
@ �@$� s
	� p�' �$�1 ;<��& ��C �� &@  '����9
� 

� '	��!� ��@O 
?��& � $� � �;9
� �'�@�  ��
�@. '  '	�B �� ���B ��C �	9�'	� ��)3 RN�� !� &�;<�&��=O�1 ��� !� m$�P 

r	[= *��9�� ADI O'�� &@ &�;<� &��= O�1 �"]�Q R�9�� � w3 !� ��$��Q &�;<� &@ &W�$' O�1 J��P� �1��C �� ��Y$'. 

L1 K��W '  X?@ �8>�N ��)3 RN�� !� 8�0�>QO�1 �9>�N '  O�1���� �9>�N '  8>�SP �1' �D�  	C &:
@ �'�@�  

&@ &=�W � �;9
� '  #�D1 ���� &P	@�� ���� ��!�@ ��  	C )Nokes, 2008(.  

'	�B �K3�o ��)3 RN�� !� &�;<� &��= �� �' !� O�' O�1�9)@ O�D�
3 '	S� � �  � �� RN�� �' �'�@�  &@ O��9@� 

s= &�;<� *��9�� �� ��1  )AWWA, 1989(. �o��3 AQUA-REC
1 AI�' &@ �	�;� &W'�x:$ � �;9
� �'�@�  !� ��)3 

'  H0�b G$ &����@ M�3 &0�
 '  ��0��9
� ��E�� ��C 8
� )Wintgens et al., 2006.( O�1'	�B ��0��9
� � ��
$!	�� 

U�
��@ K$� &����@ OY$' � �@ � �;9
� !� *�� �O!�
 �@�$!'� �DB R�)��93 � �;9
� �'�@�  !� ��)3 ��E�� � �  ���. ��)3 

RN�� !� &�;<� &��= O�1 �� !� m$�P r	[= *��9�� &@ &�;<� &��= O��$  R�9�� ��C � w3 !� O!�
��I KE0 � 

��<0�=�� �� �'�@�  &@ O��9@� &�;<� &��= �� 8���@ ��  	C )Lam et al., 2017( '  ��1�23 '  '	�B y�1 y�B 

� �;9
� !� p�' EEA #��� �� �  &B � �;9
� �'�@�  !� ��� K$�9�@ &����@ !� �`� ���@ O'� O �<9b� O��@ 8Q�$!�@ 



894                                        ������ � 	� 
���
�� ���� ������� ����� � ������1401 

�Oo��� 8Q�$!�@ A@��� �@� � X1�B '�@ &�;<� �"]�Q 8
�. &E�9� &>0�[� z	Q #��� &B �  �	W'�W EPA O��@ 

�$�D�1�' 8$�$�� �� &@ 8D
 O'��$�3 '�Y@� '��)@ �a.�O 8
� � &$�3O� O��@ X1�23 O�1 ���$� '   '	�  �@'�B L9)�
 

8Q�$!�@ �� O�1 O�9)B�= '  U���� n'Y@ 8
� )Lam et al., 2017(. '  �=�@ O�1��C �3�'� �@ 8�>DI {�@ ��`� 

�#��0 K�0�@ � �#	

'�@ � �;9
� !� p�' L��9)���u O��@ J'�<� ��C !� m$�P m$'Y� '  #�	?@� � �$ H�B�� �@ A@��� 

�� ��[
 �'	N ��  ���. AQ��� � �;9
� �'�@�  ��)3 R��C J��1� O �<9b�� ����D9I� �9�"
 � �[��� �9)$! 

��9)1 &B &@ l	�  �@'�B � �;9
�  �E� !� ���)3 8�;�B ���)3 G)$' �9�"
 � #�Y�� U�D� �@ ���)3 ���Q��cI  �<9b� 

&�[�� �$�
� R��	� ��9)@ ��'�  )Heydari, 2019.( '  �#�D0� ��)3 &�;<� &��= O�1 �� '  &|]	� �$�1 ADI O'�� 

��C � w3 !� &Q�]� # 	D�  �	� �$��D�C &B HI	� &� ����� A$�
 KE0  	I	� '  #� ��  	C � �� �'�@�  &@ O��9@� 

L9)�
 &�;<� &��= ���� ��!�@ ��  	C )Dehghani and Sohrab, 2016.(  

'  ��1�23 s
	� Razeghi and Mansori )2015 (�@ #�	�� "&����@ OY$' ���!�'  � �;9
� �'�@�  !� ��"� s$��C �
>Q 

� ���$� � �"��)� � ����:�� � �;9
� �'�@�  !� �� �' �
'�@ '	� '��b .8Q�� �@ &I	� &@ K$� &0��� X$�YQ� 8�>DI '  '	�B � 

&@ }�Q 8
  K9Q�$ &@ #� � U�
��@ 8�>DI 155 #	�
�� �;� '  �  *�
 ����$� �� #�	� R�
��  �B O��@ &>
	� &D1 &S��I 

U�
��@ ���"P� � � � O�1 '  U�9
  &���0�
 &@ &���
 ��  ��� 2000 H>:��9� !��� 8
� &B O��@ 8�>DI �'�C� '	� 

 ��� 200  '��
�� �9� H>:� '  *�
 �1�	= . 	@ ��� *��'  �]�� #�Y�� �� �$Z3�$�E� '  '	�B  ��� 120  '��
�� H>:��9� 

8
� &B ������  	SDB �@�  ��� 80  '��
�� H>:��9� O��@ &>
	� '	�B .8
� �@ }�Q ADIO'�� � &�;<� &~� �N'   	SDB - 

�"]�Q O�1 ����D9I� �O��C &���0�
  ��� XC  '��
�� �9� H>:� �� J'�>9���  	I� �1�	= 8C�  &B  ��� 8;1 �� 8�1 

�N'   	SDB .8
� ��� K$� #�Y�� �� J'�>9��� K��\� ����B  ��� 8;1 �N'  !� !��� ����D9I� O��C �1�	= . 	@ w3 '  

�'	N &�;<� �"]�Q O��C � � �;9
� �'�@�  !� #� '  �A��	I K:D� 8
� R:��  	SDB �� y��DB . 	C   

�@ &I	� &@ ��>0�[� ��E�� ��C � ��Y0 � �;9
� !� #�	� O�vB��� '  K��\� �� ���C ���c� '  ��$��Q &�;<�  �� ��C 

�� ��	�� '  X$�YQ� ���@ O'� K$� l	]	� ��a\�'�Z� .�C�@ K$� l	]	� HS
 ��  	C �� J"9=� K�@ &]�� � O�]��� �� 

'  &=�W K��\� �� X1�B &9Q�$ � O'��$�3 L9)�
 \�«K$ �� O��C X$�YQ� .�@�$ !� �Q�P Y�� K$� l	]	� HS
 ��  	C 

�� ��"� �@ X$�YQ� LE� &]�� �� K$��C HS
 X1�B ��)3 ��C��0	� '  &�;<� &��= O�1 �� ��C �� . 	C K$� 

l	]	� �� ��	�� �'�b &����@ OY$' � K��\� �� �' O��@ L�D<�O��� #��$�� �0	9� '  X?@ �� ��C �' X$�YQ� � 

H$�] O'��$�3 K��\� �� �' X$�YQ�Y�� .�1   

  

2. ��#  . /.� ��  

2. 1. �,��  ����� ��#   

��C #���� &@ #�	�� G$ #"B ��C �@ LE� O{�@ 8�>DI KB�
 � ��$	3 ���!��� K��\� �� ��C &@ '	`�� &>
	� '��$�3 

�`��� ��.�C�@ ���' ��$�YQ� 8�>DI '  K$� #"B ��C �@ 8>
� 730 �A@���9�	
�B HS
 ��C �� #���� �'�	D1 �@ X�� 

�@� &I�	� �C�@ � K$� l	]	� '  �P #��0�
 ��=� HS
 &@ ��' O!���� h�P O�1 t
9?� *��9�� �� O��@ K��\� �� ��C 

��C 8
� )Geographical organization, 2021(. X�@ K$�� #�Y�� �� ��C #"B ��C #���� !� A@��� �� �[
� � 

!� �P$m M�3 �
 n'Y@ K��\� ��  	C � 35 �N'  A@��� �� !� m$�P A@��� �� ����!�$! K��\� �� . 	C &:SC �0��9�� 

�� !� A@��� �� ��[
� @& 
��&
 r	[= *��9�� &@ 8;1 ;<��& &��= �� ��C R�9�� � w3 !� &�;<�  '�� '��� &:SC 

A$!	� �� O��C �� . 	C &�;<� &��= O�1 �'�DC �G$ ��  XC !� �  �
 V�B � �#��0�P &�;<� &��= �'�DC M�3 !� �
 '{ 



�"��
�� >?��
 �
3��= @A��* B��6 "� @A��* *0�C ��� BD )*F+�G� �"/�� :@A��* *0�C H9@� BD B
I !�
��(   895 

� �  &�;<� &��= �'�DC &
  '��W� !� �
 #��90 �� � &�;<� &��= �'�DC 8;1 '  K�$�3  8
  �
 	
��� � V'�= !� ��C 

#���� K��\� �� �� . 	C '  R:C )1( 8�>b	� A@��� K��\� ��� r	[= *��9�� �
N� � &�;<� &��= O�1 K��\� �� ��C 

#���� X$�D� � �  ��C 8
� )Iran Ministry of Energy, 2011.(  

  

 
Figure 1.  Location of dams and treatment plants in Tehran 
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Figure 2. Water treatment process in drinking water treatment plants 
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Figure 3. Chemical process of using polyelectrolyte in water treatment 
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Figure 4. Laboratory gradient curve for a flat vane stirrer in a circular jar 

  

 
Figure 5.  Flocculation steps of the effluent of the seventh drinking water treatment plant in Tehran 

in the laboratory 

  

 
Figure 6. Overview of flocculation  
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Figure 7. Aerial image of the seventh Tehran water treatment plant 
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Figure 8. Stages of wastewater treatment of the seventh drinking water treatment plant in Tehran  

  
Table 1. Comparison of sludge treatment process types 

Sort 
Type of wastewater 

treatment 
Advantages Disadvantages 

1 Filter press 
High efficiency of sludge treatment. Need 

less space 

High energy consumption. High fraternity interest cost 

Need to rinse the machine again with water 

2 Micro strainer 

Easy to operate 

No need for special structures and large 

land 

High maintenance cost 

High energy consumption 

Clogged pores by concentrated sludge particles 

3 Ceramic filter 

High efficiency. 

No need for a sludge dryer bed. 

Do not spend high energy 

High cost of porous ceramics 

Rinse the ceramics with water 

High maintenance cost 

4 Evaporative lagoon 
No high maintenance costs 

Do not spend high energy 

Low efficiency- Need a suitable place and land to execute the 

structure- Requires a long time to settle the sludge-Sludge discharge 

every year- High maintenance cost 

5 Polyelectrolyte 

High efficiency- Low time for sludge 

deposition- Easy operation- No high 

energy consumption- Long life 

Need for land to execute the structure 
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(A)                     (B) 

Figure 9. (A) Press and (B) Ceramic filters 

  

  
Figure 10. Micro strainer 

  

  
Figure 11. Evaporative lagoon system  
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Table 2. Maximum and average amounts of effluent produced per month in the seventh treatment plant 

Statistical 
parameter 

Effluent Volume (M3/m) Inlet water (M3/m) 
Years 

1396 1397 1398 1399 1396 1397 1398 1399 
Max 311040 324000 19440 38880 6220800 6480000 6480000 12960000 
Medium 259200 321408 19051 38102 5184000 6428160 6350400 12700800 

  
Table 3. The volume of water entering the 7 treatment plants in Tehran and wastewater 

production. Before the year 98 
Effluent volume  

Cubic meters per year 
Water production volume  

Cubic meters per year 
Tehran water  

treatment plants 
4199040 83980800 1 

13996800 279936000 2 
12441600 248832000 3 & 4 
7776000 155520000 5 
4665600 93312000 6 
7776000 155520000 7 

50544000 1010880000 Total 

  

 
Figure 12. Comparison of the effluent of 6 water treatment plants in Tehran with the treatment plant of 

7 Tehran before the implementation of the effluent treatment system of the seventh treatment plant 
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Figure 13. Comparison of effluent production of 6 water treatment plants with the seventh 

treatment plant after the implementation of the wastewater treatment system 

  
Table 4. Estimation of effluent production in conditions with changing treatment process - cubic 

meters per year 
Effluent production volume in terms of 

system upgrade 

Effluent volume in pre-upgrade 

conditions 

Water production 

volume 

Tehran water treatment 

plants 

251942.4 4199040 83980800 1 
839808 13996800 311040000 2 

746496 12441600 248832000 3 & 4 
466560 7776000 155520000 5 

279936 4665600 93312000 6 

466560 7776000 155520000 7 
3051302.4 50855040 1010810000 Total 
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1. Aqua-recyc 

2. Coagulation 

3. Flocculation 

4. Sedimentation 
5. Clarification 

6. Aluminium sulfate 

7. Iron(3) chloride 

8. Polyelectrolyte 
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