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��[ 	
��> ������� ��
� �� � ��0D��e%� � ����� �� �	���� �
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 ��� � ��-� �8-6 ��-� �0#� �J�D&#� ����� �� �O��W�
 �K�� ;D�� z��b� ,�� �0�� �=J�K� z<�� X-V-�
 �WK
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��-��  ,�$#A� �� ��"0D�� �� ��A� �> �� �,�����
 �b��W6 �OU�% �� ��A� �8��� � ���� �,����5/1  �62 

 � '�A0�� �(��A� ;��D� �� �0D�) �"�	&� �� �0�-O�
��-��  E�� �� '! ,�>500  .	+ ;+���� �0J �O�
��-��  ��$L �� ��"0D�� �> �� ,����� 3�� QP%1390 �> �

) NO0A� G�< �� �� QP%10 �20  �30  (,�0�0���
 X-��� �� .;%�* 9�-U324  �� QP% ��$L �� ��-��

 � G�< �� �� ��A� �� �� F� �> �� �-8-� ��"0D�� ��
.	+ ;+���� ���&6 �� ��  

 9��e6 ����� �3�� F� ���� �0%�* �B� �� �� h	>
3-P% 7��6 �� '! �M� ,�>�0�����  �B� �� .�-� �WK
� ��

��-�� �� ����� �� ;+���� QP% �> ��� �� �>  �� Z� .	+
��-��  ��&��% ,�>�0����� �� ���� �=6 �-B
� �� �,�����

��-�� ����&� � ����+  .	���* QW0
� ��"#����! �� �>
���	�� NO0A� ,�>�0�����  �� F� �> �� �	+ ,�*3  ��A�

Q��+ pH �TDS �1DO �TSS�  ;��	> �9��	�
 ���� �9�MD% �;��0� �9��0� ��0A� �(,�-+) �&��0&J�

 ��$��% �O� 2BOD  �COD3 ) �-�7 �> ��	W� �=6 .(
 �� �>�0����� ��� �� F�3  �� �$�! �D��W� � ��A�

 � ���	��0�� �D�{� �O�8 �� ����� �O� ,�>���	��0��
� �
c�> � ��� 9���� � ����� �0=
U 9�WW�6 �����

 ���$8FAO  �WHO  �� F� �> �� '! �M� kK�
 \A#� �� ���$8 � �O� ,�>���	��0�� �� ;bD� ���A�

�� �D��W� ��! �� ���< .	
�  �&��% ,�>�0����� �� E> ,�
 ����+ �3  �� Z� �
c�> .;%�* 9�-U ��A�

���	��  �� '! ;M� �����+ � �&��% 9�U-P� ,�*
����#� � '�+ �B� '! ;M� \��+ �� ���M0�� �� ,

)4WQI(  �=6 Z�-&O�� ���-�� �  ��? �� 7�g .	���*
���	�� �&
�� �� �8-6 �� �;��  a��� �� �>�0����� ,�*

��� ��L ��A� �� E�� 9��M6 ��0%�* 9�-U ;BOd  �>
 .���	� �4x6 ;BOd ��  

                                                 
1- Dissolved Oxygen 
2- Biological Oxygen Demand 
3- Chemical Oxygen Demand 
4- Water Quality Index 

,��� ��"0D�� �> \��+ ;M�  '!)WQI( �� ���M0�� �� 

7�� � ���%NSFWQI5 calculator �b���� ,��� .	���* 

�b���� \��+  �M� NSFWQI �	0�� 9�<�H�  �M�9 
�0����� �ID�� �9��0� �3-O�� �9�MD% ,��� �'!BOD 

�pH � �7�% �O� 9��	� � Q� ��-�  �> .���* �$6 	��8
�� |-% ,�>�0����� �� 7�	� 7��  ���� j��� ,���� ���%�

�� �U�� � .	+�����0# ��� i-��� �>� �� ;BOd 

�ID�� 3-O�� �� �� '!  ����17/0 	��� � ���0�� �! 

i-��� �� ;BOd Q� 9�	��8 '! �� ���� 07/0 	��� 

.;��  ����W� �� �8-6 �� � ���%� 7�� �� ���M0�� �� �;��$� ��
 �=6 ���$� \��+ ��� �K��� G��H �� ,���� ,�>�e0�

	���* )8(.  

 
Wi��� � �� �8�� ;�-J�� Q��< �� �� �MU �6 F�  �e0�

;�� �Qi��< � �� ;M� �0����� �� 9��e6 �! �� �MU �6 

100  � ��-�WQI\��+ � ;M� '! �� �� 0 �6 100 

�e0� �� 	+��. �� ����� �� ���M0�� �� X-��� \��+ 

�'! ;M� \��+ �=6 ��A� �> ��g�� ;M� 	+ � 
����W� QU�� ��  3�	8\��+ ;M� '! �D��W� 	���*.  

�WbH �� �&� ,	
� �WbH �3��	0� ��D� ,�>  '! ,	
�
 9���� `�-6 �� ;�� Z�-&O�� 7��*��� a�����

�WbH ��� �� .;�� �	+ ����� �&���! ,����#�  �� ,	
�
 �B� �� E�	� 'C8 ;bD� � �&��0&J� ;��	> Q��<

�� �0%�* DW6 ;�D[ ��$L �� �$�! �� F� �> � �-+ �	+ E
 �	�! 	�	� z<�� X-��� �� ��16 �� ���*  .���*

���* �WbH ��� 9�-P� �	+ ��? NO0A� ,�>  ,	
�
�� .	���*  
'!  ,���� �� '-� �O� ,�>EC  �� �0��220 

�0��� �� a-���&�  a�� �� � ��-� �0�C1S1  ���[
.	����  

'! a�� �� �&� �� i-��� �� '-� ,�>  ,�>C1S2 �
C2S1  �C2S2 �� .	+��  
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'! a�� �� �&� �� i-��� �� `�-0� ,�>  ,�>C3S3 �
C1S3  �C2S3 �C3S1  �C3S2  ,���! ,��� � ��-�
���  @��
� �'-� �#&>� �� � ;%�� ;+�� ,�>

�� .	+��  
'! a�� �� �� @��
��� ,�>  ,�>C1S4 �C2S4  �

C3S4 �C4S4 �C4S1 �C4S2  �C4S3  �> � 	���� ���[
*��� �$�! Z�	�� �	[�� �0 @��
��� �-+ �� �6  �$
6 � 	���*

�� p�� `���+ �� '! ��� �� �}=� �� ��-6  ���M0�� �>
.���  
�WbH  �� ���M0�� �� �=J�K� ��-� ��A� �� �> '! ,	
�

 �&��0&J� ;��	> ����W�(EC)  E�	� 'C8 ;bD� �
(SAR) ��"0D�� �� '! ;M� ��-��  ��-�� NO0A� ,�>

�� �� �! E��6 � ,�����.	���* \A#� �Z�-&O�� ���-  
���� ������ ��]��0� �� QU�� ,�> �>�"#����! ��-�  ����6

� QO�6 ;%�* ���[ ,���! �"��� ����W� ��-B
� ��� �� .
QP% �� 9�U-P� �> ��=� h����� � NO0A� ,�>

 �� �"��� �D��W� 7���� ,��� .	���* �D��W� � �b����
kK� �� � �&��� ,���! �-��! �
=� 	U�� ]
� ,���

	+ ���M0��  .  
  

�' �*���  
���	�� �� QU�� ]��0�  3-P% ,��� NO0A� ,�>�0����� ,�*

 3�� ���*��$L1390 �� �=J�K� ��-� ��A� �� �� @6�6
 3��	8 ��1  �63  ����W� �3��	8 ��� �� .;�� �	+ �~���

 ��=� h����� ��? �� QP% �> ,��� ;U-P� �> `�-0�
 �D��W� � ��
c�> .;�� �	+ ����! ���*��$L 3-P%

 �� ��=J�K� ��-� ,�>�0����� ��g�� `�-0� ����W� �D��W�
 Q&+1  .;�� �	+ ���� ��#�  

  
  
  
  
  
  
  
  

 3�	81 -  3�� QP% ��$L �� �=J�K� ��-� ,�>�0����� ��=� h����� � �"��� ]��0�
1390  ����+ ��A� ��1  

������� �"��  ��#$  %���$�&  '�
��  �(%���  

pH -  a 02/0±35/8 a 03/0±33/8 a 12/0±27/8  a 14/0±02/8 

EC mho/cm� b 25/8±750 b 0/11±67/849ab 3/59±4/880 a 8/10±75/940 

Ca mg/lit  b 3/3±33/31 b 4/4±67/30 ab 06/3±7/34  a 15/1±41 

Mg mg/lit  a 3/3±87/27 a 9/7±38 a 0/5±6/35  a 69/0±6/36 

Q� �0A�mg/lit  b 25/8±67/186a 6/20±83/253ab 4/20±8/235 a 08/4±255 

TDS mg/lit  c 1/1±33/481 b 7/18±582 ab 7/52±2/604 a 18/8±75/657 

TSS mg/lit  b 1/1±67/14 a 2/2±67/19 a 08/2±7/19  a 77/0±70/21 

NO3 mg N/lit  a 1/1±33/9 a 1/1±8 a 53/1±33/8  a 82/0±10 

NO2 mg N/lit  a 001/0±1/0 b 007/0±03/0 b 006/0±04/0 a 02/0±08/0 

SO4 mg/lit a 21/1±22/160a 85/1±78/155a 33/1±5/156  a 13/25±73/143

PO4 mg/lit c 001/0±1/0 a 33/0±8/1 a 68/0±57/1  b 14/0±9/0 

Cl mg/lit b 65/1±67/67 ab 6/23±33/83ab 4/24±0/84  a 7/1±59/100 

Na mg/lit a 6/1±22/91 a 12/2±8/98 a 7/8±8/103  a 9/11±89/96 

9��	� NTU  b 55/0±57/10 a 06/0±63/22 a 54/5±4/19  b 13/1±83/11 

BOD mg/lit a 1/1±67/21 a 8/3±67/24 a 04/4±3/23  a 91/1±5/22 

COD mg/lit a 0/4±23/42 a 6/4±03/43 a 79/4±1/41  a 75/2±78/40 

DO mg/lit a 11/0±13/3 a 16/0±33/3 a 17/0±4/3  a 22/0±38/3 

7�% �O� Q�MPN per 
100 mn  

a 12/0±33/1 b 0 a 09/0±67/0 b 0 

%�)� *
+� �� �+ �$�)� ,��"-	.� ,/�0� 1�2 ��	�+ (� �3�+ 4	� 567 �+ ��+
.97� ;<��+ %��(= >
�?  

  
 3�	82 -  3�� QP% ��$L �� �=J�K� ��-� ,�>�0����� ��=� h����� � �"��� ]��0�

1390 ��  ����+ ��A�2  
. �"��  ��#$  %���$�&  '�
��  %����(  

pH -  a 03/0±28/8 a 12/0±25/8 a 13/0±24/8 a 02/0±13/8 

EC mho/cm� b 3/35±745 ab 75/6±2/846ab 7/57±5/882a 2/40±21/943 

Ca mg/lit  b 7/0±5/24 ab 8/5±25/33 ab 02/7±33/35a 82/0±39 

Mg mg/lit  a 2/2±5/34 a 7/2±1/38 a 02/3±0/38 a 43/1±5/37 

Q� �0A�mg/lit  b 6/7±205 ab 38/3±6/235a 07/16±7/246a 22/7±75/253 

TDS mg/lit  c 23±504 b 9/13±25/604ab 3/39±33/622a 85/27±89/659

TSS mg/lit  a 4/1±29 a 8/1±19 a 52/2±33/20 a 75/2±10/21 

NO3  mg N/lit  a 2/2±5/8 a 9/0±75/7 a 0/1±0/8 a 50/0±75/9 

NO2  mg N/lit  a 001/0±1/0 b 01/0±035/0 b 01/0±04/0 a 01/0±08/0 

SO4 mg/lit a 95/9±0/161 a 9/1±7/153 ab 6/10±2/146b 73/20±48/125

PO4 mg/lit c 001/0±1/0 a 8/0±67/1 a 8/0±5/1 b 16/0±9/0 

Cl mg/lit b 3/11±73 ab 4/5±75/96 ab 8/4±4/95 a 45/1±03/101 

Na mg/lit a 96/3±08/93 a 96/3±8/98 a 0/3±1/97 a 33/10±55/88 

9��	� NTU  b 7/0±2/11 a 1/0±7/22 a 5/4±1/20 b 35/2±5/11 

BOD mg/lit a 9/4±5/23 a 9/0±8/22 a 0/1±0/23 a 45/2±23 

COD mg/lit a 8/6±45/43 a 0/1±6/39 a 55/1±33/40 a 42/3±05/42 

DO mg/lit a 07/0±05/3 a 4/0±4/3 a 46/0±5/3 a 26/0±6/3 

7�% �O� Q�MPN per 
100 mn  

a 5/12±118 a 7/11±124 a 2/14±121 b 0 

%�)� *
+� �� �+ �$�)� ,��"-	.� ,/�0� 1�2 ��	�+ (� �3�+ 4	� 567 �+ ��+
.97� ;<��+ %��(= >
�?  
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 3�	83 -  3�� QP% ��$L �� �=J�K� ��-� ,�>�0����� ��=� h����� � �"��� ]��0�

1390  ����+ ��A� ��3  
������� �"��  ��#$  %���$�&  ��'�
  %����(  

pH -  a 03/0±32/8 a 08/0±3/8 a 12/0±18/8 a 07/0±08/8 

EC mho/cm�c 1/0±720 ab 55/8±854 ab 18/46±26/881a 06/21±05/934

Ca  mg/lit  b 1/0±24 ab 8/1±8/28 ab 37/7±67/33 a 12/0±38 

Mg mg/lit  a 4/2±2/31 a 54/0±5/39 a 92/0±8/38 a 15/1±1/38 

Q� �0A�mg/lit  b 0/7±190 ab 5/2±2/236a 65/14±83/245a 79/4±75/253

TDS mg/lit  c 0/20±472 b 0/14±603 ab 49/23±53/627a 41/17±12/651

TSS mg/lit  b 7/0±5/16 ab 7/2±5/20 ab 76/0±17/18 a 48/1±15/23 

NO3 mg N/lit a 7/0±5/9 a 1/0±0/8 a 1/0±8 a 58/0±5/8 

NO2 mg N/lit a 001/0±1/0  b 009/0±03/0ab 03/0±05/0 ab 02/0±05/0 

SO4 mg/lit ab 7/1±6/134a 7/1±7/154 ab 4/42±14/129b 05/9±39/115

PO4 mg/lit b 001/0±1/0  a 36/0±87/1 a 53/0±4/1 b 24/0±9/0 

Cl mg/lit b 4/6±58 a 6/7±5/93 a 14/6±75/97 a 70/1±48/101

Na mg/lit a 1/0±83/81 a 4/0±6/98 a 14/35±15/73a 33/6±06/79 

9��	� NTU  b 07/0±45/10a 18/0±0/23 ab 97/7±3/18 ab 33/4±43/15 

BOD mg/lit a 7/3±5/24 a 7/2±0/25 a 51/3±67/24 a 36/2±75/22 

COD mg/lit a 2/4±4/45 a 46/1±0/42 a 56/3±57/41 a 08/3±83/41 

DO mg/lit a 14/0±2/3 a 22/0±25/3 a 23/0±47/3 a 17/0±33/3 

7�% �O�
Q� 

MPN per 
100 mn b 0 a 7/2±9 a 52/0±3 b 0 

%�)� *
+� �� �+ �$�)� ,��"-	.� ,/�0� 1�2 ��	�+ (� �3�+ 4	� 567 �+ ��+
.97� ;<��+ %��(= >
�?  
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 Q&+1 - ���	�� ,�>�0����� ��g�� ����W� ��� ��L ��A� �� �� �	+ ,�*  �D��W�) �>

� �"��� ]
� kK� �� �&��� �-��! G��H �� � ���*�	8 �-K� �0����� �> ,��� ��A� �
.(;�� �	+ 7���� 	U��  

  
 �OP% �"��� ��	W�pH �
=� �e6 ���A� �� �> �� kK� �� NO0A� 3-P% �� ,���

���J�� �"��� ��	W� .��	� ��#� 	U�� ]
� �0����� ���  ����+ ��A� ��1  �����26/8  �
 ��A� �� ����+2  �����24/8  ����� �� ����+ ��A� �� �23/8  .	���* �=6  

 ��	W�EC (�&��0&J� ;��	>) 9��M6 NO0A� 3-P% ���
=� ,�>) ,���05/0p< ��#� (
 3��	8) ���1  �63 ��	W� ���0#� .(EC  �! ���0�� � ��0D�� QP% �� ��A� �� �> ��

 .	+ �	>�#� ��$� QP% ����J�� `�-0� �
c�> ����� F� ��A� �� �0����� ��� �835 
�0��� �� a-���&�  �� ����� �� ����+ ��A� �� ��0�794 �0��� �� a-���&�  �� � �0�

 �� ����+ ��A�813 �0��� �� a-���&� .	�! ;�	� �0�  

 �OP% 9��e6 	���TDS  ���#�EC ,�-K� �-�9��M6 NO0A� 3-P% �� �� ,�>
�
=�,��� )05/0p< (�#� ��	W� ���0�� � ���0#� ���A� �� �> �� .	+ �	>TDS 

��	+ �	>�#� ��$� � ��0D�� 3-P% �� @6�6 ��A� �� �0����� ��� ���J�� `�-0� .
 �� ����� F� ����+563  �� ����+ ��A� �� ��0J �� 7�* �O�542  � �0J �� 7�* �O�

 �� ����+ ��A� ��555  .�-� �0J �� 7�* �O�  
6 	���GO=� ��-� Q� 9��e  �� �0����� ��� ��	W� .�-� 9��M0� ��=J�K� ��-� ���A� ,���
 ��A�2  �J�� �� ��	� ��#� 	U�� ]
� kK� �� ,��� �
=� 9��M6 NO0A� 3-P% ��

 ��A� �� ��1 �
=� �-K� ��$� QP% �� �! ����,��� )05/0p< ( 3-P% ���� �� �0��
 ��A� �� � �-�3 ��$� QP% �� �� �
=� 9��M6 �0����� ��� ��	W� ��0D�� �,��� 

)05/0p< ( ����� F� ����+ ��A� �� �0����� ��� ��g�� �"��� .��� ��#�18  7�* �O�
 �� ����+ ��A� �� ��0J ��27  �� ����+ ��A� �� � �0J �� 7�* �O�18  �� 7�* �O�

 Q&+ G��K� .�-� �0J1 �� �	>�#� ��	W� �� �-+TSS �����	 ��A� �� �	+ ,�*2 
�
=� �-K� �"�� ��A� �� �� ;bD�,��� )05/0p< ( .�-� �0#�  

 ��A� �� �� �! `�-0� ��	W� �� ��� ��#� 9��	� ���� �OP% 9��e61  �2  ,���
�
=� �-H �� ���� � ��0D��6 3-P%,��� )05/0p<( .�-� ��0D�� � ��$� QP% �� �� �0#�

 ��A� �� �
c�>3W� � �
=� �-H �� ��0D��6 QP% �� �0����� ��� `�-0� ��	
,���)05/0p< ( ����� F� ��A� �� 9��	� ���J�� `�-0� .�-� ��$� QP% �0#�15 �� �

 ����� �� ��A�11  ����� �� ��A� �� �13 �
=� h�0�� �� ��#� �� �-���� )05/0p< (
 ��A� �� ��1  �2   .;+��  

% 9��e6 ����A� ����6 ���
=��d 	U�� ]
� kK� �� 9��0� �OP �
c�> .�-� ���
�
=� 9��M6 ��A� �� �� �! ��	W� ;BOd �"��� .��	� ��#� 	U�� ]
� kK� �� ,���

 �� ����� F� ����+ ��A� �� �0����� ��� ���J��9  �� ����+ ��A� �� ��0J �� 7�* �O�
 �� �����81/8 ���+ ��A� �� � �0J �� 7�* �O� �� ����� �� �88/8 .�-� �0J �� 7�* �O�  

 ����+-� ��� ��-� �ID�� �OP% 9��e6 (BOD) ]
� kK� �� ��A� �� �> ��
�
=� 	U���
=� 9��M6 �� ��g�� `�-0� ��	W� ��A� �� �� �
c�> .�-b� ��� ,���

� �=J�K� ��-� ���A� �� �! ���J�� `�-0� .��	� ��#� 	U�� ]
� kK� �� �23  �624 
 .�-� �e0� �0J �� 7�* �O�  

 9��M6 ��A� �� �> �� � NO0A� 3-P% �� 3-O�� �ID�� ;BOd `�-0� ��	W�
�
=� ��A� �� 3-O�� �ID�� ���J�� `�-0� .��	� ��#� 	U�� ]
� kK� �� ,���

 ����� F� ����+27/3  ����� �� ����+ ��A� �� �0J �� 7�* �O�19/3 �� 7�* �O� 
 ����� �� ����+ ��A� �� � �0J3/3 .�-� �0J �� 7�* �O�  

�O� \��+ ��g�� `�-0� ��	W�  ��A� �� Q� 7�%2  �� ��-� �"�� ��A� �� �� �0#�
�
=� 9��M6 ����� z<�� �� ,�-H,��� )05/0p< ( ��A� �� .	���* ��A� �� ��

 `�-0� �-K� F� ����+5/0 �� ����� �� ����+ ��A� �� �75/90  ����� �� ��A� �� �
75/0  .	+ �=6  

 3�	84 ��� ��L ��A� �� '! ;M� ,	
� �WbH  \��+ a��� �� �� �>WQI  ��#�
�� \��+ ��	W� �� �-+ �� �	>�#� 3�	8 ��� G��K� .	>�WQI  ��A� �� ,���1 �
2  �3 �� �� ����� @6�654 �59  �58 [ `�-0� ;M� a�� �� ��-� �� �> �� ;�� ���

��.��*  
  

 3�	84 -  a��� �� �=J�K� ��-� ��A� �� �� '! ;M� a�� \��+WQI   
 �	��+

 @0�A
WQI  

 9�B�!
C=  

 @0�A
9�B�!  
 %'D�1    

 @0�A
9�B�!  
 %'D�2    

 @0�A
9�B�!  
 %'D�3    

100-90   �J�<        
90-70  '-�        
70-50 `�-0�  54  59  58  
50-25 	�        
25-0 	� �O�        
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Q&+ ,�>2 �3  �4  ����+ ���A� �� '! ;M� @6�6 ��1 �2  �3  7��*��� @J�[ �� ��

�� ��#� Z�-&O�� .	>�  ��� ��	W� ���A� �� �> ��-� �� �7��*��� ��� a��� ��
 �
��� �� \��+C2 S1  �6C3S1 .���� ���[  

  
Q&+2 - ����+ ��A� �� i-��� Z�-&O�� 7��*���1   

  
Q&+3 - O�� 7��*�������+ ��A� �� i-��� Z�-&2  

 
 Q&+4 -  ����+ ��A� �� i-��� Z�-&O�� 7��*���3 

 
+��, �-�*� � ./�  

  ,�>�0����� �� ���� �� �-� �! �� ���� ]��0� �O� �-K�
�
=� 9��e6 �=J�K� ��-� �� NO0A� 3-P% �� ,���

 Q��+ �� 	���	� ��#� 	U�� ]
� kK�pH �E��
� �
 �E�	� �9��0�BOD �COD  �DO  �
c�> .	��-�

��L ��A� �� �� �"��� �D��W� `�-0� ,�
b� �� ���
�
=� 9��M6 ���-� @Od� �� �� ��� ��#� ��g�� �� ,���

 � �0+�	� �-8� ��A� �� '! ;M� �� 	U�� ]
� kK�
 � 9��	� �E�	� �Q� 7�% �O� ,�>�0����� �$
6TSS 

�
=� 9��M6) ,���p<0.05��A� �� �� (  ��� .	
0+��
 �� i-��� ,�>�0����� @Od� �O� �-K� �� ;�� 7-$M� ��	�

 ;M� � �
��� F� �� �=J�K� ��-� ��A� �� '! ;M�
 .���� ���[  

 ,��� ���� ���	��pH  a����� '�+ h��P� ,���
 ����� �O� ���	��0��5/6  �65/8  ,����#� h��P� ;$8 �

 ���	��0�� GbHFAO )9 �(6  �65/8 �� ��	+.  �� �8-6 ��
���	�� ����W� �&
�� ��A� �� �> �� �0����� ��� �	+ ,�*

�� ���[ �
��� ��� �� �B� �� '! ;M� �CJ ���*pH 
 .���	� �0���	��  

 ���� �;�� '! ;M� �b� �� ��$� ,�>�0����� �� �&�
) �&��0&J� ;��	>EC .	+�� �� ( '�+ '! ���	��0�� ��

	� �0����� ��� ,���  �� �J� �	#� ��? �PA#� ����
 ���
#A� GbH '! �-�� ����� �&
�� �� �8-6

����+10/400/1320  ��-�14/2/77 ��L �� �� :� ,�>
2000 �0��� �� a-���&� ��$� ���8� �0�  ;$8 ,�����

��� �� '�+ h��P� �� E[� ��� �	>�  ,��
>�� 	��-6
#� h��P� ,��� �
c�> .	+�� �
�� ��� �� ��-� ,����

 ������ �U-6 GbHFAO ���� �EC  �� :�3000 
�0��� �� a-���&�  ���	��� � �0+�	� ,���� ������ �0�

�� :>�� 9	+ �� �� 3-P��  G��K� � a��� ��� �� .	>�
���	�� ����W� ��	W� ��	+ ,�*EC  	� �� ��A� �� �>

 ��� ,����#� � '�+ h��P� ,��� �CJ � �-� ����
� �� �0����� �
c�> .;�� ����-��� �J-b[ Q��[ ;M

 ���� ����	�TDS  '�+ '! ���	��0�� ��1500 
�O�  ����+ ���#� ���	��0�� a��� �� �0J �� 7�*1053 

) ����� �0=
U 9�WW�6 � ���	��0�� �D�-�10 � (2000 
�O�  ����+ ���#� ���	��0�� a��� �� �0J �� 7�*3 -
116��	� ������ � ��� 9����) ,��� ������ � ;�11 (
��  ������ �U-6 GbH ,����#� h��P� �� .	+��FAO 

 ���	��0�� ����	�2000 �O�  .;�� �	+ �U-6 �0J �� 7�*
 ��g�� `�-0� ����W� �� �8-6 ��TDS ��� �������
� �

 �	

���	�� '�+ � ,����#� h��P� ;$8 �0�����
.;D�  

 ������ ���	��0�� a�����FAO��W�  � ��TSS ���	�� -

 �	+ ,�* @��
��� '�+ '! 9�-U �� h�P� ,���
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Study on physical, chemical and biological qualities of Chah-Nimeh water 
reservoirs in Zabol for year 2011 
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Abstract: 
Introduction: Recently, as human population has been increased quickly, water problems 
and its distribution have affected water storage in the Third World, especially in arid and 
semi-arid areas like Sistan. The aim of this study was to investigate water quality of three 
reservoirs of Chah- Nimeh during different seasons of 1390.  
Methods: This research was done as descriptive-cross sectional for one year on three 
reservoirs. For water sampling, three stations at inlet, middle and outlet of each reservoir were 
chosen. The sampling was performed during four seasons of 1390, at the water depths of 10, 
20 and 30 cm each at three replicates so that, totally, 324 water samples were taken. Then 
different water qualities including EC, pH, TDS, DO, TSS, turbidity, salinity, hardness, 
nitrate, nitrite, phosphate, temperature, coliform, BOD and COD were measured at laboratory. 
Finally, measured water qualities were assessed according to the universal standards.  
Results: The results of sampling were compared with the relevant standards of Iran, FAO, 
WQI and Wilcox regarding to different applications in drinking and agriculture sections. 
Assessment of the WQI showed that for the studied reservoirs this index was 54, 59 and 58, 
respectively, indicating moderate drinking water quality. Also, based on the Wilcox index, 
water quality classified as C2S1 and C3S1. The results also indicated that all the measured 
parameters except pH, Mg, NO3, Na, BOD, COD and DO showed significant changes 
(p<0.05) with season. Also, coliform, Na, turbidity and TSS showed significant differences 
(p<0.05) among the studied reservoirs, whereas most of the water quality parameters were in 
a similar range among the three reservoir. Also, the average coliform in reservoir No. 2 was 
higher than that of the other two reservoirs which was attributed to the pollution of adjacent 
area. 
Conclusion: Assessment of Wilcox Diagram and WQI index showed that all the three 
reservoirs were classified in moderate condition for agricultural and drinking applications. 

Key Words: Water Quality, Wilcox Diagram, WQI Index, Chah-Nimeh reservoirs.  
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