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 (Dongbin, et al., 2006) .  
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3)���� 9">=7! �(���! ����# # % e�2 C!��5 '�2��  �$
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� "� ���� ���% 

��'# �'��7�! �%jQ ��%�<! % �& $��! � 
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�� :*�(�. ;#7! "-�=! ���! ">=7! �� "�7�� C��� "# 
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(APHA, 1999) .  
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 "2�? g� d(���% 1��(� 0�!
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� 90��# �!�(��#�  ����#
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3
��(� 0��!
 �� \��c 3)���� 
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3
��(� ���>! # �%� 3)���� 3)���� �� 3�� ����  �$

�7-! ]S�L� �F7+ % \��c  ���� ����)P≤0/05( ��� �� 

]S�L� '�� "�3)���� #  �7-! \�� % \%� �$  ��V( ���

)P≥0/05( . 0,( o��( '�7D�$�� ���>! "� �pH �� 

3
��(� ���� 0!
 �� 3)���� �$ �$  ]S�L� xJ�*! �$

�7-! �! 0,( ����  �$�)P≤0/01( .  

�%� :� &�`�� '��-	 ��! C!��5 
� ���  08���� $

� ���>! '����� % '���,�# "� &�� ��J<!3
��(  ����

"(��( 3�%� ��? �� 3�� 3)���� �� �����#  "# "()F7+ �$

 K�	�	y/nn % n/z�J�!   �L�%� % 0��!
 �� ���� �# \��

 0��#	��# . 0,( ��!� C�J<	 % "�1F	�� &YJ/ "� �

"(��( 3�%� ��? �� ��J<! 08����  0�! �� �����#

3)���� �7-! ]S�L� xJ�*! �$  ���� ����)P≤0/05( 
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�( ���! 08����) BOD5( ��L ���>! '���,�# �� 

nH�J�!  ��! �� �F7+ 3)���� �� ���� �# \��  3! 3
��(�

������  .3
��(� ���>! '����� '�7D�$ ��� ���# 3�� �

 0�1�! "# ���X�! '��n/n�J�!   �� �%� 3)���� �� \��

 &,�V�����#� . 1�( ��!� C�J<	 % "�1F	 o��(

0,( �7-! ]S7L� 3�7$�  ���)P≤0/05( � ���X�! '�� � '�#

3)���� "(��( 3�%� ��? �� % $  �����#&�� .  

3
��(� ���>! '���,�#  �����( 3�� ����aIb/h 
� 

)���� 0� ���>! '����� % 0��!
 �� �F7+ 3haa/h 

�J�!  �� \%� 3)���� 
� 0{%���( K�� �# ���� �# \��

�! 3! &,�V���� ��# .����# o��( �! 0,( $  "� �$�

3)���� '�# �����( 0�1�! �7-! ]S�L� xJ�*! $  ����

 ����()P≥0/05( ����# 3�%� ��? �� % 3)���� �$ �� ��% 

-! ]S�L��7  &�� ���)P≤0/05( . 1�( &����( ���#

 0�1�! "# ���>! '���,�#hzb/h�J�!   K�� �# ���� �# \��

 3! ����! �� �%� 3)���� 
� 0{%���( �� &����# %

 3)��� p�*,	 �� ��
 0� '������# '�# "� �

3)���� "(��( 3�%� ��? �� % xJ�*! �$  ���# % �����#

�7-! ]S�L� 3)���� �$ �� �� 3�$,! ��)P≤0/05( .

3
��(� v�(�!� ���>! '���,�#  3�� ����a/h �� 3)���� 

 0� ���>! '����� % 0��!
 �� �F7+hn/h �# \�� �J�! 

 &,�V���� �� \��c 3)���� 
� 0{%���( K�� �# ����

�� 3�$,! .�! 0,( ��!� C�J<	 % "�1F	 o��(  "� �$�

3)���� '�# v�(�!� 0�1�! $� ]S�L� xJ�*! 

�7-!  ����( ����)P≥0/05( ��? �� % 3)���� �$ �� ��% 

�7-! ]S�L� ����# 3�%�  &�� ���)P≤0/05( . '�7D�$

��J<! �`�2 ���#9 0�1�! "# ���>! '���,�# P/h 
� 

 0� '����� % 3! ��! �� �%� 3)����hn/h�J�!   �# \��

 0��!
 �� 3)���� "� �� ����� 3
��(����� � "� 

�7-! ]S�L� "(��( 3�%� ��? �� ���  �$ ���# �����#

3)���� '�# % 3)���� �� 3�$,! $ .  

3
��(� ���>! o��(   ��! �$���X�! 
� �L�# 3�� ����

3)���� �� �Y( ���! o7+ �$  3�%� ��? �� % "(�

"(��(  C�� �� �����#H&�� 3�� 3��� 0,(  . "u��� o��(

�� '�� �� 3�� �� 0��#	 % ��# C62 B��+ �# 3%S5 C

3�7�@� &��-2 3�%� ��?  �����X	 % "(L�%� ^���� 9$

�! 0,( 1�( �� 0��!
 % 1��+ C62 %� �� �(� �J62 �$� .  

  

����� � ���  ����  

!
�' $� %� "# 3����� 3�7�@� ;#7! 0��75 "# �
�%,� 

3
 % :(�%� ���U  :�)���,#� ("(L�%� $ 3���� �� 

�!  �77�(Ritter & Shirmohammadi, 2001) . ��#��

 'F	 "��� K�/"U�5 $�  �J)7�&�� ��% !
�' $� 

 "# 3��5 ��? "# "-�=! ���! 3�%�<! �� 'F	 �%� "���

���� m6�L� ������ . �� m�6L "# A��1! '��

k��	  ��L "# �� ��#�� \�	 9"(L�%� ]�? %� �$

�! m6�L� ��$ . C�� ��n !
�'+ $�0�!�� "(L�%� 

&�� 3�� 3��� 0,( . �� �+ 3�� g� o(�# "�7�� C��� "#

������ % :�  �F� ����� ",��$ &,� C62 ��? �� $

 :� 
� �V�7!&��3
 % :(�%� C!5 %� 9  B>( A��1! :�

���� 'F	 �%� ������ �� �� �JU� .  
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� m�6L "# �#� ;#7! "# 0� �%�% "� &��

^�<!  0� "��(| ���|� C��� "# :� &�`�� ���X	 % ����


�(��)( &�� 3��� �F�� �� ��$ . 45# l!%1� B���2 "c��

�! �#� ;#7! CL�� "# �`�2 �>�(� � ���3
 !  �`�2 :�
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Jarvis, 2002) .3
��(� o��( ����  &YJ/ "� ��� 0,( $

 "# ��L ���>! �O���� �� ��J<! �`�2P/h�J�!   �# \��

�! ���� ��� . �� �`�2:� $3�! l@��-! �-�V? � �.X! 

�! ��� "# ��� 3�77� �%�<! �%� . �`�2 �(��<# }=�

 �%�� ��VJ� ��2��� ���#hb/h�J�!   �� ���� �# \��

 �(��#	 ��� ^����&��) Weiner, 2007 .( ��

"L� \��
 % ")(����c �5�2 �$  &��� % 0��� "� �%�

 "(L�%� ��? �� ��VJ� ��2��� ��# �7��+ ���>! �� :�

� 3�$,!� .3���+ �� gVJ� B��12�  45# �#� �$
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 &�#�J=! B$� 45# 9K� ��?� ���# 

�$! m�6L "# 3�(
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 ���%����&"� ��$���'�� (���"  � �&� ���)�"�#" �
!� *�+ 
 ������� 
� ! �
���	 �"��,�- ��$ ./���0�1�2 3�4�� 0����'5   

6�7 8����" 3�4�� 0����'5 �9 0����" 3�4�� 0����'5 �: ;��"��< 3�4�� 0����'5 � 3�4�� 0����'5 BOD5= ! � 3�4�� 0����'5 DO   

  

3
��(� o��( "��>!  �� �����( �$����(��� # 3�� ����

%�"(��( 
� \���D�$ �� "� ��� 0,( 'F	 �  ��? �� $

"(��( 3�%� �J�! g� �@# &YJ/ �����#  ���� �# \��

�,( 3�$,! .0,( 1�( �JVQ �-�=! o��(  &YJ/ 3�7$�

 'F	 �%� �� �����( v�(�&�� (Amirnezhad, 1998) .

 'F	 �%� �� 0� ���7�@� % �����( �@# &YJ/ '���#7#

 f�=!(�&� .0{%���( �V���	 �)�� 
� v�(�!�  �� 9���

 ��L &YJ/ �O����a/h�J�!   0��!
 �� ���� �# \��

3
��(� �� ���� . �� 0�1#� ���# ��� �V���	 v�(�!�
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pH�! B��12�  � �#)Weiner, 2007 .(d(�{� &_`� 

^�<!  ���!� &��
EPA1 ���# ��-! '��-	� &��� 

 k�� �# "� 3��� ��7,�+ �� �=#�%� 0�1#� ���# v�(�!�

pH^�<! ���# %  �1Q �$! 0%�# % # �$  '��-	 @�

�!  ���(USEPA, 2006) . &YJ/ $��-! '�� k�� �#

0� ���1�! �� �� v�(�!��CMC �� "� �����! ���# 

�1Q �$! 0�  
� ���� ���% @� "=#��n�! '��-	  ��� .

 '�7D�$ "=#��H ^�<! ���# �1Q �$! "� ��$  0� �� @�

 ����( ���%! �� "#� �%� .  

  

n (          204.7204.7 101
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101
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pHpH
CMC  

                 

  

  

H (          204.7204.7 101
4.58

101
411.0

 





pHpH
CMC                  

  

 �%�� ��n! �$��-! ���>! �	V�< &YJ/ �O���� 

3)���� �� v�(�!� "()F7+ �$ 3�� ��7,�+ ^#�%� 
� 

&�� 3�� 3��� 0,( . �����( # �%�� o��( "��>!)~ (

 C��H�! 0,(   \�	 �� v�(�!� &YJ/ "� �$�

3)����  0�1#� ���# 3�� "�U�	 ��-! 
� �	@# $:� $ �

 ^��	 '����EPA &�� .  

:� �� (! ��$�%� �7 + "� $��! �$���$ "���  9���

�! C��V	 �����( "# l-��� &����(  &����( &>�>� �� ���

 �� 0{%���( "L�c �(�! "J��! % &�� ����+( K���	 g�

�! C��,	  C�� o��( �$�H) :( 0,( &����( ���# 9

�!  K���	 '�� &YJ/ "� �$� "-�=! ���! 3�%�<! �� ��

��� ���Q �7��+ }=� 0� ���>! '���,�# "� ���? "# �

hz/h�J�!   ���� �# \��&�� "�2�( �	��2 . �$�7���2 C�J<	

�! 0,( �����( "# &����( C��V	  �����( &YJ/ "� �$�

                                                      
��  Environmental Protection Agency 

 �� Criteria  

��  Criteria Maximum Concentration  

 0,( �� '��$ 1�( o��( "� ��# �7��+ }=� �� ��# 1�(

�! �7$�.  
  

 *!&>��;��"��< 8?@A �B��&C ��$
���� ������   
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��� �+ 08���� # .3
��(� o��(  3�� ����BOD5 ���>! 
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 ����( �� ��� ���! # ������ C�,! "-�=! ���! 3�%�<!

)Amirnezhad, 1998 .( 9:� �� �2� ��J<! 08����

���7��! :� �@# &�`�� ���# ���!   ���? "# ��#

� ��J<! 08���� &YJ/ "��$! ���# :� �  ��� % $

&�� ��! ���# 0�1#� .�$!  "# CQ��� $b 	 P�J�!   \��

�(��� 
�( CO! ����	 % ��� ���# 08���� ���� �# . ���

 "# 08���� ���>!I 	 G�$! "�.X	 ���#   xQ��! $

�! �$! �7� ���+ B$� g� "# ���>! '�� ��� % ���  $

��! �7$��L .'�7D�$  ^�����#�"7 08���� ����(��� 

 "# 0�1#� ��� ���# ��J<!���Q ��
 &�� )Weiner, 
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t P�J�!   ���# ��� :� g� kS� ���# ���� �# \��
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 ���? "# ���� ���Q ����# ^���� �� ��J<! 08���� �Y(
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Mehrdadi, et al., 2006 .(  
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��(� o��( ����  % $

 �$�!�Ih">=7! :� 0!
� "��  0,( 1�( �� 3�7$�
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3
��(� ����  �$�!� % $Ih">=7! :� 0!
� "��   ��

�! 0,(  @# 'F	 �%� �� &�u�JQ 0�1�! "� �$�&�� % 

 'F	 "(L�%� ���# &�u�JQ 
� "��� '�� 0�1#� ��� ���#

! ��`! "(L�%�� ��# .  

  

��!  ��"�  

^�<! ����#  �L�# �Y( 
� 'F	 "(L�%� &��


���7� g�{����� ����%� # :� ������ % ���1�2 �$

�! �������� '�� "� ��� 0,(  
� �L�# &�5� # �(��	

^�<! ��U�  3�`��� ������! ���# �#�L ^�<! 9����


��# 0� 
� 3�77� .&YJ/ ����# 3
��(� �V���	  �� 3�� ��

 %� 1� "# "� ��� 0,(X�!���) v�(�!� % �`�2(9 ��� 

$���X�!�3
��(�  ����3��   ����(��� 3�%�<! �� ;���!

�! xJ�*! ��# . ���>! �J62 �����X	 ����# '�7D�$

3�7�@�  0,( ��&��-2 ���% # "� �  �� 3�7�@� ;#7! �$

3�7�@� &YJ/ 90��#	 % ��# C62 
 �� $ ���( 0��!

���� ���,�# .�! "J��! '�� ��� ��( C!5 %� 
� �(��	 .

 &V�( 0��#	 % ��# �� 'F	 �%� �$�#� 0�1�! "�7�� �%�

&�� ��,�# ���# 0��!
 % 1��+ "# . "��( '�� ��Z

���� �� ^��	 'F	 �%� �$�#� "� &�� ��%�� ���� 

 �%� &��@# ���! ��Y7	 ,� 3�`��� ���# % ��� 0�
�%

 3�`��� ���! ��62 �� "(L�%� "# 3�� ��
� 0��� �F�

�! ��,�# ��# .3�7�@� &YJ/ 0�1�! # �%� �$�#� 0�1�!  $

 ����-! "=#����� 0,( . �F� B$� # "� ���U '�� "#

3�7�@� &YJ/ :� �! @# �F� ���% �� $ �%� . ����#

�%� 3)���� �� m�6L "# 'F	 �%� �$�#� ��)�� 0,( 9

�!  �� % "�2� B��12� ��# C��%� 
� �$�#� 0�1�! "� �$�

�! B$� 0��#	 �L�%� ���# ��#| lV��>	 ��( "# 	 �#� .

3)���� �� 1�( �����X	 
� C�� '��  3�$,! o7+ % "� �$

�! ��� .gVJ� % 0$�� "� &�� '�� \%� "��(  C62 �� $

 ���)0��#	 % ��# (@# &��-2�! % �(��� ��  �7(��	

3�7�@� �1� "� �� �.X! ���! �7(! �U75 
� �L�#  �$

�! :��<! �����  '�� 
� % �7$� ���Q 3�`��� ���! 9���

�(��� ")( �7��+ }=� �� �� 0� ���>! T��? .  

  

  

  

  

  

  

  

  

  

  

  

  

  

Archive of SID

www.SID.ir

www.SID.ir


���� ���	
  ��� ������ ����� ����� ���� ������ �����! ���"# �$ ���%��� &!'( ��)* �� �!&+�,  !-+                                                !-7  

 

  

References 
- Amirnezhad, R. 1998. Investigation of environmental impacts of development in soil and water in the 

Tajan watershed at the Mazandaran province. MSc. Thesis, Faculty of Natural resource, University of 
Tehran, 96 p. 

- Roshantabari, M. 1995. Hydrology and hydrobiology of Tajan River. Iranian Scientific Fisheries Journal. 
3(4):59-71. 

- Tajrishy, M. 2001. A review of water quality problems facing the country. 2and Asian conference on 
water and wastewater management proceeding, Ministry of Energy, Tehran: 1-10. 

- Saeedi M., A. R. Karbassi; Gh. R. Nabi Bidhendi and Naser Mehrdadi. .2006.. Impact of anthropogenic 
activities on heavy metals pollution in Tajan river water, Mazandaran province. Journal of Environmental 
Studies; 32(40):41-50. 

- Mazandaran WRM Co. .2008. Condition of Mazandaran water resources. Sari, 12p. 
- Karamouz, M and R. Kerachian. 2003. Water quality planning and management. Polytechnic press, 

Tehran,  320 p.  
- Kazemzadeh, E. A. Esmaili-Sari and S. Ghasempouri. 2002. Investigation of fish farms pollution in the 

Haraz river. Marine Sciences Journal, 3-summer, :27-34.  
- ISIRI. 2009a. Water quality- Sampling Sampling of rivers and streams- Guidance, ISIRI number 7964. 

available: http://www.isiri.org/. 
- ISIRI. 2009b. Water quality- Guidance on sampling techniques, ISIRI number 8910. available: 

http://www.isiri.org/.  
- ISIRI. 2009c. Water- The preservation and handling of water samples- Code of practice, ISIRI number 

9886. available: http://www.isiri.org/. 
- Bartram, Jamie and Richard Ballance. 1996. Water quality monitoring, a practical guide to the design 

and implementation of freshwater quality studies and monitoring programmes. UNEP/WHO, 348 p. 
- APHA. 1999. Standard Methods for the Examination of Water and Wastewater, 20th edition. 

Washington, DC: American Public Health Association, 850 p. 
- Dongbin, Wei; Akira Kisuno; Takashi Kameya, and Kohei Urano. 2006. A new method for evaluating 

biological safety of environmental water with algae, daphnia and fish toxicity ranks. J. Science of the Total 
Environment, 371: 383-390.  

- Ebadi, A.G. and S. Zare. 2005. Measurement of Organophosphorus pesticide in fish from the Tajan 
River. Pakistan Journal of Biological Sciences 8 (10): 1463-1465. 

- Haygarth, P.M., and S.C. Jarvis. 2002. Agriculture, Hydrology and Water Quality. CAB, international, 
435 p.  

- Hinck Jo Ellen, Ross J. Norstrom, Carl E. Orazio, Christopher J. Schmitt, & Donald E. Tillitt. 2009. 
Persistence of organochlorine chemical residues in fish from the Tombigbee River (Alabama, USA): 
Continuing risk to wildlife from a former DDT manufacturing facility. Environmental Pollution 157: 582–
591. 

- Kalantari M R. and A. G. Ebadi. 2006 a. Study and Measurement of Some Persistent Organochlorine 
Residues in Sediments from the Two Great Rivers (Tajan and Neka) of Mazandaran Province (Iran). Journal 
of Applied Sciences 6 (5): 1028-1032. 

- Kalantari M R. and A. G. Ebadi. 2006 b. Measurement of Some Heavy Metals in Sediments from Two 
Great Rivers (Tajan and Neka) of Iran. Journal of Applied Sciences 6 (5): 1028-1032, 2006.  

- Mehrdadi, N.; M. Ghobadi; T. Nasrabadi and H. Hoveidi. 2006. Evaluation of the quality and self-
purification potential of Tajan River using qual2e model. Iran. J. Environ. Health. Sci. Eng. 3: 199-204.  

- Miserendino, M. L.; C. Brand and C. Y. Di Prinzio. 2008. Assessing Urban Impacts on Water Quality, 
Benthic Communities and Fish in Streams of the Andes Mountains, Patagonia (Argentina). Water Air Soil 
Pollut (2008) 194:91–110. 

Archive of SID

www.SID.ir

www.SID.ir


!-�                                       .�, �
�/�� 01 ��)�2  �3��41 ����� �5���  

 
- Ritte, William F. and Adel Shirmohammadi. 2001. Agricultural nonpoint source pollution: watershed 

management and hydrology. United States of America: CRC Press LLC, 331 p. 
- Shayeghi, M; SJ Shahtaheri, and M Selsele. 2001. Phosphorous Insecticides Residues in Mazandaran 

River Waters, Iran. Iranian J. Publ. Health: 115-118.  

- USEPA. 1986. Quality criteria for water. Washington. DC: Office of Water, 45 p.  
- USEPA, 2006. National recommended water quality criteria. Washington DC: Office of Water, 24 p. 
- Weiner, Eugene R. 2007. Applications of environmental aquatic chemistry: a practical guide. United 

States of America: CRC Press, 442 p.  
- Zhang, Chunlong. 2007. Fundamentals of Environmental Sampling and Analysis. Hoboken, New Jersey: 

John Wiley & Sons, 436 p. 
  

Archive of SID

www.SID.ir

www.SID.ir


327-317.pp, 2011, 4. No, 63. Vol, Iranian Journal of Natural Resources, Natural EnvironmentalJournal of                   327  

  

 
 
 
 

Investigation of pollution sources and water quality  
of Tajan River 

 
Y. Ahmadi-Mamaqani*1, N. Khorasani2 and Gh. Rafiee3 

1 MSc graduated environmental science, Ab-Omran Farazandish Consulting Engineering Co.,  
I.R. Iran 

2 Professor, Faculty of Natural Resources, University of Tehran, I.R. Iran 
3 Associate Prof., Faculty of Natural resources, University of Tehran, I.R, Iran 

(Received: 12 May 2010, Accepted: 05 March 2011) 
 

Abstract  
Rivers are one of the most valuable aquatic ecosystems that their physiochemical properties and 

the biology of their organisms have strong interactions. One of the major rivers in Iran, which 
covers a variety of ecosystems, is called Tajan River. In this research, the effect of different 
pollution sources on water quality of this water body was investigated. Samples were collected in 
seven different sampling seasons (with three week intervals), which had been selected based on 
agricultural activities in the study area. The levels of nitrate, nitrite, phosphate, ammonia, dissolved 
oxygen, hardness, alkalinity, pH and BOD5 were measured. The results showed that the 
concentrations of phosphate and ammonia were much higher than the global standards for river 
environments. High levels of alkalinity and hardness observed in this river can be useful for the 
ecosystem health. The levels of other parameters were within or lower than the global standards. 
However, BOD5 showed higher levels than these standards in some stations. 
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