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Abstract  
This paper (Part III) is the third in a series of three papers on potential application of 
water reuse for potable use. Introductory and background material on potable water 
reuse was presented in Part I.  Technical and regulatory issues related to potable water 
reuse were presented in Part II. The principal focus of this paper (Part III) is on the 
issues that must be evaluated, beyond the technical and regulatory issues discussed in 
Part II, when considering potable water reuse.  Topics addressed in this paper include: 
1) the path forward for potable water reuse in Iran; 2) implementation challenges, 
including those associated with public outreach for potable reuse application in Iran; 
and 3) closing thoughts on the future of potable reuse in Iran. In the path forward, the 
case is made for employing a decentralized wastewater management strategy utilizing 
satellite wastewater reclamation facilities for water reuse, including potable reuse. The 
lack of operating experience with advanced water treatment facilities and potable reuse 
regulations are among the many challenges that must be overcome in the 
implementation of potable water reuse in Iran. To meet future water needs a sustainable 
water resources management program that includes potable reuse, as part of the water 
portfolio, must be developed for Iran.

Keywords: Potable Water Reuse, Path Forward, Central Wastewater Treatment, 
Decentralized (sttelite) Wastewater Treatment, Implementation Challenges, 
Public Outreach. 
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Fig. 1. Schematic view of an integrated decentralized wastewater management system employing satellite 
wastewater treatment facilities: (a) satellite WWTF for non-potable and potable reuse, (b) satellite (extraction 
type) WWTF for local non-potable reuse, and (c) satellite (interception type) WWTF for onsite non-potable 

reuses including toilet flushing, cooling water and landscape irrigation at building complexes (Adapted in part 
from Tchobanoglous et al., 2014). 
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Fig. 2. Location of satellite reclamation and regional facilities in the City of Los Angeles and in the County 
Sanitation Districts of Los Angeles County 
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� n#� H��\5n�� ��	n� �5��n
��� 
� ���n� �� ����7 E��B5�� % UY�

% U�B5�� c
	4 �� �j �2$�* ��� ��Y� 6���7 �� DU�B5�� 	�Z �j
 �2$�n* >��n[� ��	n� 
� �� � #� H��\5�� H�%	3 �%	, �� 6�! ��

 A\�	�  
�� ��	
� ����, ���n� �� ���n�7 Rn$�� D�5n,C� �n'� �� .
 � nn#� H��\5nn����nn� 
H_nn
% % ����	5nn�� 6nn��! �� (nn)* �]��nn$ ��

H�	� �$�%�	�  ,� H ?5� -b�
� ��	Z 
�@& �� �n/
 .��� 6n
b�
A���& <
� �� ��� <
� c4�@� <
� �� ����7 R$�� ��	)�3 H��\5n��

 �� � #���n� 
� A��n& �
	
 n� �� �/\@
b Ri� �� 
. @5n�$��
�� U' ��	
� %  @� H��\5�� ���C� A���& 
��#� ��  $�����O��n��

����7 E��B5�� % "�	� ��� R
�G�� D����7D���n� �� �� H��\5n��
 �5��
��� 
�	� �5�F� " ! �2$�* >��[� ��	� R'%_3 .���� ��n'

 
� �� � n#� H��\5�� �� `����� �� ����7 E��B5�� % ��� �� `��	�
 �n'� +n��%� ��IQQK ����	5n�� ��(Russel and Lux, 2006) �� %

�'� +��%�pKKK ���'��)S ��B� (Jeffery, 2002, Al-Kharouf 
et al., 2008, Marks et al., 2008, Ching, 2010, Domenech 

.and Sauri 2010, Haddad et al., 2010, Nellor and Millan, 

2010) R'%_n3 <n
� �� 6nW�] -�n7.4� .�n�� �5�	� -��W �n'
 �� ���n�] �n��'� D����7 ��� ��B��� �� ��� H�	� ���8 cn����

H�%	3 � #� H��\5�� ��' ������ 
�(Marks et al., 2008) 
	�*�w��)'%_3 �n� �n=��� �� ����& ��� ���
��� ��	� ��	�, ��

 H�	5n�� zn�4 �� ���n�7 E��B5�� � n#� H��\5n�� ��n'�	���� �� ��
 ) �n�� H n, "�n#$� Baghapour et al., 2017 �n� H n, �in)� .(

�� D+��5� ��4qK�� �� �� �$�@���  W�� H n�� 6n�7 �� R�	3 �'
 >��n[� ��	n� 
� �� � n#� H��\5n�� �� ���$ D���  n
� zn�5i�
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H��\5�� �� �	4 ��	�, ��@��� �� H , �i)� <�@T�' . $��� �5�F�
 :�n�� ��n�$� �n��3 �n� �n�  @5n�' ����[� ��	� �5��
��� 
� ��

 H��\5n�� <n
� . $��� �� $� ) �	Yn, >��n[� 6��n, �n'�� nW�� D(
) 6n������ ��, % ��,�q nW�� �n
�Y� D(��n�=� )rK nW�� D(

O.� ) �
�)5�� ($���I� W� ) EGn@� �n��N$ D(qQ nW�� % D(
�n� �� ��b�[?� 6��, ���%�)� -b�[?� ������ "�n* -��nW

�� >	[� )  $�n,Jq nW�� �n� �n� ��b�n[?� % (�n5i3 -��nW
�� >	[� )  $�,q� W�� D(�� ,w��
	B� .rJ W�� �� ���	�� ��
R�	3 �� 
	n, ��	� �5��
��� 
� �� H��\5�� z��i�  $��� d��3 �'

,� %�� �n\��i� ��	n� ��W� 6��� . $��� �G� �5n,� Y� 6h�n�� �n'
 ��\[� �����@/� ���� ��� �� �� .�����n� ��=$�n�') �5�	n)�3 


�� �nn��B� %O��nn�� ��	nn� Lnn��@� �����nn� (nn
 % ( nn, knn?� "%�
 �� `����� �� ����& �\��i� 	� � �� ch�� D"�	� "��7 R$�� ��B���

� 
� �� � #� H��\5�� �	����� �� ��n/�� D�2$�* >��[� ��	 	
Cn3
���' x ,  '��* 	n2
� An���& �� ���n
� �� �� �� "� !� <
� �� ��4
) ��� H , �	&�Fieldinf et al., 2018.( 

%�R'%_3 	2
�  @�,��� Gn�$ �n@��� �� 6
�n�% RnB$ `�n����
 ���& ��n�@� +n��� ���n�7 E��B5n�� % "�	n� Rn$�� ��nB��� ��	n�
R'%_3 
� � #� H��\5��~�n�� H n, "�n#$� H ?5� -b�
� �� �� .
R'%_3 �i�	� ��\��i� �*	� �j	� ��  , �i)� E%�Dwb��5]�

H��@� ��* A1�� �� ��$ �	�� <n/�� �n���& ��	n�� UN7� Ri� D @@�
 �� ��n�5*� �� a1�% -�7.4� �� <
� ��  �� ��� �5n,�C� �n' D��n,

  n@'� 	n��{� 
� �� � n#� H��\5n�� An\$ �n� �� ��n* 	N$ )WRRF, 

2011 <
� �� .(R'%_3D��	�� ��D����=� ���� �n� `�n�	� ���7.4�
 �� ��� �n� �n@� -�7.4� ���& �� D
� �� � #� H��\5�� ��n�� �n'

	� �� �	
%�[� %  ,����n� . n, H��� D n'� a�1�� �� 
� ��\[�  @

 �n� ���	n�� �� ������ DH , H��� -�7.4� <
� A��»�n\��i� �n��

 @5,�� «N$�� �� ��,	»"�� $ �\��i� w.W� «�nj 	n�� D n$��� 	n��{�
�� �� ������ ".n7� �n� ���	n�� 	5)�� . @5,�� �	5)�� -b��� �'

  $��� H�	�» $��� �\��i� - , ��«. n$�	� �n\] �� ��n* An1�� D
�5��
 <
� ��W� ��'R'%_3 :��� ��n)$I"�	n� �n� �n� ���n7.4� (

�� H��� ���� � ! ��  
�� ��, �� %  n,�� ��n�� �� UY� ��  ,�� H���
 % D @� ��@��4� L�& ��  ,�� �@� ���� � ! �� E�] <�7p`�n���� (

 
1 Water Reuse Research Foundation (WRRF) 

% �n@� -�].=W�  !�� �� ��, H 
� �
�25\� 6/, ��  
�� "�	� ��
z\i� % ���[?$� -���� . ,�� �' 

��R'%_3 H��\5n�� D"��7 �� `����� "�2@' ��  , �i)� "%�
Y� �� �$����% ���� U ,�� ���� �'D"�n�7 E��B5n�� % O	
Cn3 ����Z
H�%	3 �� �=��� �� � #� H��\5�� ��' �� �n� R
�Gn�� �� 
� �� . n'�

 <
�R'%_3 
�z�nW�� ��	n� 	5n)�� 	4�n* ��n@��4� �� �$����%
���
��� ��	� H ,��n���4 
� A��n@� �n
�B� cn
	4 �� 
	n, 


U'�	nn� �� �?=nn��nn� � �b�nn� �nn�\�� �nn2�' D�	nn� z�nnW�� �� 

��  $�	��� �5'��, %�
�' H��%6F� % D�5��
��� 
� D� #� H��\5��

 <
	nn5��  nn, �inn)� �nn� �$�nn���% D	nn2
� >	nn4 �� .��nn�$ H	nn�Z
��@��4� +n��� Ln�Z� �n�  n$��� �$�n���% D @@� �� U'�	� �� �)i�

�nn� H��\5nn�� 
.nn1�� % 
� �%�nn)� <�nn� @Y�  $�nn,.(WRRF, 

2012).
��R'%_3 WRRF )WRRF, 2012(.��� n@@� ��	, 	5)��

�� a�&	�  $�������&U5��� ��$ H �T�3 z�W�� ��' n@
�	� % �n'
 ��\[��H @
b� ��$ �
 % 
H , >C] ��' 
� �n�\�� �����n� ��

 ���� �SH��\5�� ��.��, z�W�� ��� �' �n�  n, H '�n)� <�@T�'
	5)�� �n�%  @5,�� �$�	2$ 
	, 
� ���� �� 	5�� "�	� ��n���]

 HG� % "��7 ��.� ��	� ��@��4� �����! % R
�3 ���� �� �	5)��
 <
� D<
� 	� H%.7 . $��� ��)$ �$ ���,� 
� R'%_n3 �n' ��� ��n)$

 w�n���7 �n�F� ��n���% �� H��\5n�� �� 	n��%� E��B5n�� %O	
Cn3 �n�
 � #� H��\5�� ���� 	#@� �2$�* >��[� ��	� 
� . $�, �n� H%.n7
H	nnY� % ��nn$ 	nn��� ���� <nn
� �� �nn� 
� �5�	nn)�3 ��\nn[� -�nn���9�

R'%_3 �'	N$ 	� D $��� H , z�W�� 	n8� �n� "�	n� �
�nY$ % ��F�
. $���$ 

�=�=�=?��0 /U"g� � /%@"+� E�" 
�$�Y& ��.� ������ ��'��@'�� ��WHO �n@� 6h�n�� 	� H%.7

��� H , �5*�@, ����� �� G�$ ��'C� % �2@'	� ��'��5���.<n
�
 ���nn� % �2$�nn* >��nn[� ��	nn� 
� � nn#� H��\5nn�� �nn�B��� ��	nn�

 ���'� Gh�] �2$�*	�Z��� .WHO �n� O��Gn� 6h�n�� �n�  n'�
��\[� �$��$� -� h�� �� ���*	� �� �7��5&� �n� ��n&G$�  ] �� H )$

�� 	�{5� O	
C3  ] )  @,��WHO, 2006a.F� .( H��n! D�B
	�� ��
H	nnY� �nn� D�nn3%�� % �nn/
	�� �	nn� �nn� �$�nn�$� -� nnh�� �� ���»�nn'�	S «

�� �5�
	2$ An!�% E�n�! ���n� ��n�� �� �n� ��� ���] �� <
� D��,
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�� % H ,»�$� n[5B� �@'	� «�� �n�� .���� �nB��=� �n@3�� % �n@�j
 D��.�� A���& �j	� ��n&G$� k7�� �$��$� -� h�� �� U�B5�� :���

�� �B�� �4	, �� ��\[� ��  �� �� �� H��\5�� D��,  n$��5� ��\[� ��
�[��*�$ ��'��)� �� .���  '��* E��! ���� D @� >C] �� �� ��'

�� �,��	� D��.�� �� 
.1�� �� ��, ���n� ���n��� ��	n�  $���
 �n[��*�$ �n� �4	n, �n� �n5��� D�	n�� ��	n! H��\5�� �� ��n&�� ��n'

 >C] "�* 
.1��$�,)  WHO, 2006b.( 
n� `�n���� �� L'C� 	N$ ���	� ��	� �5��n
��� 
� �� H��\5n�� �

<
 @j D� #� >	[� ��	�R'%_3 .�n�� �n5�	� -��nW �� (n

R'%_3 E�� ��pKI�  , H��� ��)$d��3 �� @'� �� ����n�� ���

 <
	5�� D� @� O	
C3 �2$�n* >��[� ��	� �5��
��� 
� �� H��\5��
 @5,�� �� (Aitken et al., 2014) .
(
R'%_3 �� ���@& ��B
	�� �� 	2
� �\�� ��� n@@S �S	n,

 �� �n�Y� RB$ L'C� �� ��� ��)$ �?��� % % @' D�
���� D������
��$ �\
� �5��
��� 
� O	
C3 )  @�Wilson and Pfaff, 2008 .( ��

 <
� R'%_3 ��' � @5��w��	W ".�� <
� ��%	�3  '� ��)$ �� 	n�
 �	n� 
� �n��
��� D��'C� -���B57� :��� �� �� �2$�n* >��n[� �

�� %  n)$ ���
 D @@S H%	n� 	n2
� ��	n�'� �� �n1�	57� ��n' ��n'
 �� .��	2$ -��W G�$ ��'C�R'%_3 +n��� H n, "�#$� % ��3�nB�

 E�� �� ����M�'pKIr � �#�5$ <
� D��	�, ���+nB� �n�  n�� ���
 �� ���S $� 
��n��
��� �n� �\��i� ��	� �� ��'C� 6
b� "�	� ��

 ".n7� �	n�H� n$ (Baghapour et al., 2017) <n
� . R'%_n3 �n' �n�
���5?� }�nj �n�  n?5� 6n�� �����n� -���)5$� +��� �� �,��G�
 ��� ���n
�  ] �� D���� �nB��=� �� �� �nS �n#�5$ <n
� �n� �n2�'

 H n, ��\n[� 
.n1�� �� � #� H��\5�� D��[� >.* 	� ��  $ ���
) ��� ��#� ".�� ��Faruqi et al., 2001.( 

��nn@��4� H��\5nn�� ��	nn� �nn�� <nn/�� % �5��nn
��� 
� �� Rnni�
 	n� 	nN$ (
 ���� �� ��B� U/]] ��5� �� D"��7 +��� 	5)�� O	
C3
 ���nW ".n�� �� :�@n,	� A&	� (
 +��� �� ��.�� �B� :���

 )  n,�� H ,About Islam, 2016 ([<n'� �� �%� �n5��� . n,�� ��n�$
(
 ���� �� z�5i� ��YB� �� ���$ ����5n,�� ��%�\5� -�	N$ ��

 . @,�� �$�Y& �,� Y� ������ ��.n�� ��nYB� ��	n� A�#� (
 ��
 E�nn� �� ����nn� ��5nn��	7 ��IQr� �nn� H��nn,� �� �� �� �nn�  nn@�

 �n�  n$�	� ���nW �
��n5� ".n�� �� 
.n1�� �� H��\5�� �� `�����
�� 	
� -��W ��������,(WHO, 2006b) 

»�����*�$ 
.1��  $��� ��
� ���n)� %���n* 
� ���n@7
 �� H��\5n�� �� �� ��\[� �� �4	, �� D��, �5�	� 	N$ �� ���%� ���*

O%� �n[��*�$ >Cn] �n� ���n! �5�	)�3 �@� ��' 6n��! �� �� ��n'
 �n[i5� +��� %  ,�� HG� %�$� DU�4 �n$�� % D���nW D�n�	#� �n�

 ,�� H ,  �
9�.«
E�� �� 	
� E�l� D��� ���5� 	� H%.7pKKr ���$�nY& ��n�@�

	
 � % ���	�
% ��� H , H ��	3 ��5� ��� n�! ��n�@� <
� �
���%
 :��� H ,»�=B$ �� ��\[� 
.1�� �� � #� H��\5�� �
� D".�� 	N$ 

���n3 �
 ���%�)� -b�[?� ������ ��	� H , §�n�� G
�n& �n' «
:��� L��	� <
� �� d��3 �� �)i�»%�n$� DHGn� D
� ��\n[� 	n��

 
� -��nW <
� �� D $��	���� �� ���%� +
�	, �� �� ��3�$ 
� ���
�� �� �� H��\5�� ��	� ��/)� %� <
� �� % H��� ��3 % ���n��� ��N@�

H��\5�� 	2
� ��� n$ ��&%  @���� ��') «INFAD, 2012 
��n& .(
� <
�lH n$��2$ . n, 	n�� b�n� �� �� ��� ����& �� ���)� U' -b�

� A&	� �� ��	5����5� �� �B8�
� n#� H��\5n�� �� `����� �� ��

�2$�* >��[� ��	� ��	
� �� ,��D.��� $ ¥�	� 

H�%	3 �� �$��$ (
 ����& �� �� 
� � #� H��\5�� ��' ��.n��
 H�%	n3 D��� �5�	� ��	! ����=� ���� >	n4 �� �n� �n�� ���fn$��

����� <�n� H n?5� -b�n
� �n�����~�� � n#� H��\5n�� ��	n� �� 
�
�����m� % ���%�)� D��@W�.�n�	� ��	! ���	� ���� ���� ��

 H�%	3 > 'RIAL ��B��� c
�)� ��� H��\5n�� ��	� ����%�)� G��
��\[� 
.1�� .�n�� H��n� ���%�n)� -b�[?�  ���� ��	� H ,

H�%	3 <
� c��� ���
�  ] �� �' � $��� G���	
� 	� H%.7 �@� 6h���
�, �&�� D���[5!� %��n� H , �2@'	� % �$����� 6h��� �� G�$ �$�


)U.S. AID 2008H�%	nn3 .( ��nn'RIAL H��\5nn�� ��nn�@� ��5nn)�3 

� �� ��� nn@@��(WUA) �nn� H	nnY� ��nnN@� % ��� nnY2$ D����	nn�
U5��� �
	
 � �n
�3 	n� ���n��� ��' H��\5n�� �n�	�� % D
.n1��

� �	Y,<��%� ��	� 
.1�� �. , �	&� ���� �� ��� 
H�%	nn3 ��nn'RIAL H��� ��nn)$ �nn� �5��nn
��� 
� �nn�  nn$�  nn$���

�� �% n� .�	�� ��	! H��\5�� ���� ���%�)� ������ �� <�
� -��W
H�%	3 <
� ����7 O	
C3 (, � @���n� ��� �� �' �� �n,�$ ��n'

 �� � n, An!�% E�n�! ���n� % �5��
��� 
� �� ��.n�� �n@'	� ��

 
1 United States Agency for Agriculture Development (USAID) 
2 Reuse for Industry, Agriculture, and Landscaping (RIAL) 
3 Water User Association (WUA) 
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H��\5n�� H��&� % �'��5� �% W c
	4 O	5n�� D���%�n)� �� �� ��
H�%	nn3 .�nn�� �nn5��
 ��nn'RIAL H�%	nn3 �nn�\@�  nn@j 
�nn* ��nn'

H , �
	
 � � #� H��\5�� ��	
� X	, �� �� 
� H��� ��n)$ : n$�I(
+�?� �� ���Y� ��n)j �� 	2
� 
.1�� �� 6��� <
� �� D��
� �n'

���% %��$ �'� �' D��,p% D����%�n)�  n���� R
�Gn�� (P��n�Y� ( 
�� nnn$� �nnn�\��  nnn@
�	� ��.(Jordan Geography and 

Environment, 2016) 

�=�=�=?��0 1��A�!� QB�-G 	, T5,+� E�" M��+!>� � �!" 
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����� Appendix 

Fig. 1. Schematic view of an integrated decentralized wastewater management system employing satellite 
wastewater treatment facilities: (a) satellite WWTF for non-potable and potable reuse, (b) satellite (extraction 
type) WWTF for local non-potable reuse, and (c) satellite (interception type) WWTF for onsite non-potable 
reuses including toilet flushing, cooling water and landscape irrigation at building complexes (Adapted from 

Tchobanoglous et al., 2014). 
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Figure 2. Location of satellite reclamation and regional facilities in the City of Los Angeles and in the County 
Sanitation Districts of Los Angeles County 
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 treated at the regional WWTFs


