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, 0�	b5#� /�5X+F Ul��' A�517

 /����	Pl ��!	1@ �
�a� ' �&, 	&� 0)&���?@ �&," �,	&+ � /	&�!�	&�
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Fig. 1. Meteorological drought zoning of Iran (ndwmc 2015) 
 <=>���+ @ ��	1�P� �)+,��P* v<# �� �#	+���� (ndwmc 2015) 

��F���� �� 	�K L��-� &*M% 
," �,	+'�)[��X>� �, ���� 	, /��P* 0)���)
7)��	, %�9&��@ /

7
�	�	# ��� ='��V �;S
�� GD�U� `[- �� ��?7����)&- /csf 
	�csz '
�
`[- �* %#� (	# �� WX�' �5' ��	 	&, (	&Z35#� =,	8

7�R� ��
��!"	��5P7�,�.%#� ��)-cfw '
�&
W&X�'�5' ��	
�� ���4		��3<#��ew'
�
�� �� WX�'�5' ��	�4		����&b��

� �,	&&+' �&&,�'��
&&+��&&P�
&&' =�)&&+��.(Jamab Consulting 
Engineers, 2004) 

���, 4�� ��
� � ^P� )+,��* �� $56�7 ���8 =
��4	& � ^&P�
 	,'��)3�!" �,	+' %%#� ��,��.=E�c�&+ @ ��	&1EP� �)&+,

 �&' 4	P� �� ��Pl v<# �� �#	+���� .)&�� &6�. �����&,�&�;'
$
� ���' !"
��, �	��	X6
%	+F � 	��' 4	�'� G��F �� ���� 4���

," �,	+'�	��UL��, $	��� &� �'��� �� .��* 0�	b5#� !�� !"�
���� �*�!" �,	+' ����*)+51�bZ� �� =F	- !	1@ /
!O&>	6 �

'��, )���� X�+' 4��+V��.� =,	8
	&� � 4	&+�UL�.��&� !�&13' $
��' !" �,	+' $�%�18 �� )���� 	��^&�	� AO&6 )&+�	' �&�5a'

��#�h	��5��) ,�," /
�	�� ���U'0�
� 0�	b5#� ��&� &+m�� .
$
��' !" $�	+F �� )�����b�5a' ���	1� )+�	'�� /
��/5&#O@
^

� �� .��� 0�	b5#� 4	�5�	# ��' $
%&a@ � !�&� Y�	Z' 4	 �U&@
' �*
:	� 4�U
U�&' ='	&� �� =* Y�Z' ���� /��&� &
 * �&, �	
b&
%

	����)�	5&#� 	, C,	<' W#	+'�	&# � )&���� !�&� !"�Y�	&Z' �
'�� !" �,	+' d#�� )+����
� !�� �;'
$.)��� 

)[� !" ����&&#�?&&@)�(	&&# �� ��&&P* �cstf &&- ��)wwff 
(	&&# �� � 0��&&, W&&X�'�5'cswx �&&,stff (	&&# �� � W&&X�'�5'

csgx �&&&,ewff (	&&&# �� � W&&&X�'�5'csxg � �&&&,&&&� �efff 
9�	* WX�'�5'�� .%#� �56	�' $
�U&6� )&��� �&, �&��� 	&, 4�U�9

X��
(	# �� ��P* %csyw ��)- �,cxwf (U+��C&6� �� � �&56	
 (	#ctff � �,��yff � )���� WX�'�5'#
)(ndwmc 2015).

(	# �� ��P* !" ����# d#�5' 	8�� 	��"����� � b' �, 0)+
��," 9+� ��-�' �, 4���," `* ���* 9�	* �	+* �� .��, )����
%

!	1@ �	P5�� /!" �,	+' 	��5X+F����	P* /�� � ���&
� U��&L
) � ='��V�3' ��P* !" �,	+' 0)++* )1' !�����.)
�U6� 	,�' Y	�� 9
�)&� �&, /!" �&>�V � 	&>	2� 4	��X&#�� n

��)3' 	, 	�� ��Pa, � 0)� ��,�� %��&'	��, )&�� �� �&�U�0)&�
9a, 	�����	P*��, %X+F ���
9�	&: 	&, $�&�<' !" ����* =

)��)[� !" �,	&+' ����&# 9�	&* .)&� )���� ��,�� &� � 0)��&� )
," 9+� ��-�' �, ��P* �����7���" A�517 /�!" �,	&+' 	&>� /�6

	&&�� �� !" %&&����,�� ��'��
&&+�)&&P� ���� !" ��&&��* 4��&&3, )
%�� )&P� � 	&��4��&3, )	&��V	&�5���/!" �&# �&, G	&V�	+' �
	��	����9�	: �� 	��)��<� �
�� ��&6 ��)&'���!" �,	&+' %



����� � ����������	
��

-��3K��K �L,M� 	N��#O� ��N�� 7 �P,-�... dx.doi.org/10.22093/wwj.2016.40790 

15

&&' ��&&P* ���)+&&�	,.(President of strategic planning & 
technical & administrative office system 2008) 
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.(President of strategic planning & technical & 
administrative office system 2008) 
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Table 1. Domestic per capita water consumption 
excluding landscape water demand 

(Deputy of planning and strategy1992) 

Consumption Quantity 
(liter/person/day)

Drinking 2 to 5 
Cooking 5 to 10 
Bathing 25 to 50 
Clothes  wash 10 to 20 
Dish washing 5 to 15 
Sanitation 20 to 30 
Home cleaning 3 to 10 
Cooling and air conditioning 2 to 5 
Miscellaneous 3 to 5 
Total 75 to 150 
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�?@��%&#� .(www.greywater action. org 
2015) 
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(Emmerson 2003) 

Table 2. Likely compounds present in grey water from 
different sources (Emmerson 2003) 

Content Grey water 
source

Suspended solids (dust and hair), organic 
matter, grease and fat, sodium, nitrate, 
phosphate (detergents), salinity and high pH, 
bleachers 

Washing 
machines 

Organic matter and suspended soilds (in 
foodstuff), bacteria, salinity and high pH, 
grease and fat, detergents 

Dishwasher 

Bacteria, hair, organic matter and suspended 
solids (skin), grease and fat, soap, and 
detegernt residues 

Bath tub and 
bathroom 

Bacteria, organic matter and suspended 
sopilds (food pieces), grease and fat, and 
detergent residues 

Dishwasher 
and kitchen 

/%�?,��� � !O>	6 	, ��51*	� !O>	6 G	ZaP' �1�	2' 
(President of Strategic planning and Technical and 

Adminestrative Office System 2008; Jeppersen & Solley 
2004) 

Table 3. Comparison of grey water and urban sewage 
characteristics (President of Strategic planning and 
Technical and Adminestrative Office System2008; 

Jeppersen & Solley 2004) 

Parameter Unit Grey water Urban 
wastewaterLimits Average

Suspended 
Soilds mg/L 45 ‒ 330 115  

Turbidity NTU 22 ‒ 200 100 NA 
BOD5 mg/L 90 ‒ 290 160  
Nitrate mg/L 0.1 ‒ 0.08 0.3 
Ammonia mg/L 1 ‒ 254 5.3  
Nitrogen mg/L 2.1 ‒ 31.5 12 
Phosporus mg/L 0.6 ‒ 27.3 8  
Sulphate mg/L 7.9 ‒ 110 35 
pH ---- 6.6 ‒ 8.7 7.5  
Alkaline 
conductivity 

mS/c
m 325 ‒ 1140 600 

Hardness mg/L 15 ‒ 155 40  
Sodium mg/L 29 ‒ 230 70 
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�51*	�����
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)�

��#�h	�- � 	�%#�� �� . &� � 	&, %�&18 �� 4��	&, !" /��&, $
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Table 4. Total material and construction costs of the 

sewage facilities of the Times project 
Description Cost (Rials)
Total construction cost  1,001,478,500 
Total materials cost  1,494,194,893 
Grand total 2,495,673,393 
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Fig. 2. Dimensions (in m) of the septic tank used in the 
Times project 
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Fig. 3. Schematic of the pilot case study 
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Fig. 4. Diagram of BOD variations 
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Fig. 5. Diagram of COD variations 
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Table 5. An overview of the total materials  and 

construction costs of a concrete tank at a treatment site 
Description Cost (Rials)
Earthwork  5,607,000 
Tank bed concrete work cost 6,167,700 
Tank bed concretework labor cost 168,210 
One-sided mold work cost 14,520,000 
Tank wall concrete casting cost 16,189,800 
Lbor cost for tank wall concrete casting 1,030,260 
Total 43,682,970 
10% overhead costs + connections costs  4,368,297 
Grand total 48,051,267 
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