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��D )r=0.59, p < 0.05 ( �)

pH .�(��  ;�<�5 /�4�P� �<	+��, �%� R%��� 2) 2B? �)

 �3)��
 ���
 .�(�� ���D � K	�'(, �0�	� �&+�JD

0)�M Wi) �5�> �� .���$�+
 �� �3B? �	
��D � C�J	

 <	� .�( � E
 .���$� �3)��
 ���
 .�(�� /�4�P� <	�

���B � 0	5��+ �� ��6
 ;(  2) ��� �O��
 �B
 .��

2�4� (� � �%�+� ��(�� 2� �5 ���
 �� �%� �� 2D .��

�4� C��� �: �� Vi�
 .����  

    

U�1K 1. ) ��'�� ()!*� ;V*P T����ppm� �DF�� %�& �� ��K�� ( pH �-��  

����� �����  Co Cu Zn As Mo Cr Ni Cd pH 

O�W/H 14 1  1 1 5/0 5/0 1 1 1/0 - 

����" ;V*P)  3/17  28  67  8/4  1/1  92  47  09/0  -  

S-1 16 43 92 3/10 89/0 68 41 26/0 25/8 

S-2 10 31 99 7/6 65/0 61 35 24/0 30/8 

S-3 13 33 84 6/9 66/0 68 43 25/0 66/7 

S-4 16 33 98 6/11 68/0 79 47 23/0 85/7 

S-5 16 34 93 6/12 77/0 80 48 24/0 37/8 

S-6 14 30 77 6/8 69/0 68 42 24/0 49/8 

S-7 15 32 90 8/9 71/0 72 45 25/0 96/7 

S-8 15 33 86 3/8 72/0 74 48 24/0 50/8  

S-9 16 33 82 3/9 70/0 80 48 25/0 30/8 

S-10 14 31 87 6/9 77/0 71 44 27/0 95/7  

S-11 15 29 90 2/8 80/0 74 39 26/0 41/7 

S-12 16 27 78 9/8 83/0 74 36 28/0 35/7 

Ave 67/14 41/32 88 46/9 74/0 41/72 43 25/0 03/8 

max 16 43 99 6/12 89/0 80 48 28/0 5/8 

min 10 27 77 7/6 65/0 61 35 23/0 35/7 

SD 77/1 89/3 06/7 56/1 07/0 69/5 57/4 01/0 40/0 

U�1K 2.  � �DF�� %�& �� ��K�� ��'�� ()!*� ;V*P T����pH �-��  

��'�� ()!*�  Co Cu Zn As Mo Cr Ni Cd pH 

O�W/H 14 1 1 1 1/0 1/0 1 1 1/0 - 

��)���  <1 51/63 7/104 2/2 <1/0 8/34 6/2 <1/0 13/7 

  

 U�1K3.  ���1��) � ��'�� ()!*� ��� �����" �'� 6�� X��H��%�&�E,�F� ���� �� 

pH  Cd Ni Cr Mo As Zn Cu Co � ���  

        1 Co 

       1 23/0 Cu 

            1  35/0  23/0 -  Zn 

     1 21/0 41/0 64/0* As 

        1  23/0  09/0 -  33/0  55/0  Mo 

      1  14/0  64/0*  07/0 -  05/0 -  81/0**  Cr 

    1  68/0*  22/0 -  62/0*  01/0  29/0  50/0  Ni 

  1  47/0 -  08/0 -  68/0*  18/0 -  44/0 -  18/0 -  20/0  Cd  

1  59/0 -*  43/0  09/0 -  25/0  03/0  10/0  43/0  13/0  pH 

                      *p < 0.05; ∗∗p < 0.01.  
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 U�1K4. ��P ������ T�����) �+1EF%�& )�� (�E,�F� ���� ��  

2�4� �(�4�  AB�
 &@�U  Co Cu Zn As Mo Cr Ni Cd 

S-1 2�	
� =�:  24/1 74/1 20/1 47/1 30/1 08/1 23/1 17/1 

�%/�) 2�'1  20/1 99/1 78/1 78/2 05/1 96/0 13/1 74/3 

S-2 2�	
� =�:  91/0 46/1 50/1 11/1 11/1 12/1 26/1 26/1 

/�) 2�'1�%  87/0 67/1 22/2 10/2 89/0 00/1 12/1 01/4 

S-3 2�	
� =�:  96/0 27/1 04/1 30/1 92/0 02/1 23/1 07/1 

�%/�) 2�'1  92/0 45/1 54/1 46/2 74/0 91/0 12/1 41/3 

S-4 2�	
� =�:  10/1 17/1 12/1 46/1 88/0 10/1 24/1 91/0 

�%/�) 2�'1  05/1 34/1 66/1 75/2 70/0 98/0 14/1 91/2 

S-5 2�	
� =�:  04/1 14/1 01/1 50/1 94/0 06/1 20/1 90/0 

�%/�) 2�'1  00/1 30/1 49/1 83/2 75/0 94/0 10/1 87/2 

S-6 2�	
� =�:  01/1 12/1 93/0 14/1 93/0 00/1 16/1 00/1 

�%/�) 2�'1  97/0 28/1 37/1 14/2 75/0 88/0 07/1 19/3 

S-7 2�	
� =�:  06/1 17/1 06/1 26/1 94/0 03/1 22/1 02/1 

�%/�) 2�'1  01/1 33/1 57/1 38/2 75/0 91/0 12/1 24/3 

S-8 2�	
� =�:  05/1 19/1 00/1 06/1 94/0 05/1 29/1 97/0 

�%/�) 2�'1  00/1 36/1 48/1 00/2 75/0 93/0 18/1 08/3 

S-9 2�	
� =�:  13/1 20/1 96/0 20/1 92/0 14/1 30/1 01/1 

) 2�'1�%/�  08/1 37/1 43/1 26/2 74/0 01/1 19/1 24/3 

S-10 2�	
� =�:  03/1 18/1 06/1 29/1 06/1 05/1 24/1 14/1 

�%/�) 2�'1  98/0 35/1 58/1 43/2 85/0 94/0 14/1 65/3 

S-11 2�	
� =�:  1 1 1 1 1 1 1 1 

�%/�) 2�'1  96/0 14/1 48/1 88/1 80/0 89/0 91/0 18/3 

S-12 
� =�:2�	  03/1 89/0 83/0 04/1 00/1 96/0 89/0 03/1 

�%/�) 2�'1  98/0 02/1 23/1 96/1 80/0 85/0 81/0 30/3 
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 U�1K5. ) �+��,- O&�� T����PI�+��,- ��� O&�� � ( )PLI%�& )�� (�E,�F� ���� ��  

   PI  
PLI 

�(�4� 2�4�  AB�
 &@�U  Co Cu Zn As Mo Cr Ni Cd  

S-1 
2�	
� =�:  06/1 48/1 02/1 25/1 11/1 92/0 05/1 1   10/1  

2�'1 &@�U.�  92/0  53/1  37/1  14/2  81/0 74/0  87/0  89/2    26/1  

S-2 
2�	
� =�:  66/0 07/1 10/1 81/0 81/0 82/0 89/0 92/0   87/0  

2�'1 &@�U.�  58/0  11/1  48/1  39/1  59/0  66/0  74/0  67/2    1  

S-3 
2�	
� =�:  81/0 22/1 08/1 08/1 79/0 92/0 19/1 96/0   99/0  

2�'1 &@�U.�  75/0  18/1  25/1  2  6/0  74/0  91/0  78/2    12/1  

S-4 
2�	
� =�:  1 22/1 26/1 30/1 82/0 06/1 30/1 88/0   09/1  

2�'1 &@�U.�  92/0  18/1  46/1  41/2  62/0  86/0  1  55/2    23/1  

S-5 
2�	
� =�:  1 26/1 19/1 41/1 92/0 08/1 33/1 92/0   13/1  

2�'1 &@�U.�  92/0  21/1  39/1  62/2  7/0  87/0  02/0  67/2    27/1  

S-6 
2�	
� =�:  87/0 11/1 99/0 96/0 83/0 92/0 16/1 92/0   96/0  

2�'1 &@�U.�  81/0  07/1  15/1  79/1  62/0  74/0  89/0  67/2    09/1  

S-7 
2�	
� =�:  93/0 18/1 15/1 10/1 85/0 97/0 25/1 96/0   04/1  

2�'1 &@�U.�  87/0  14/1  34/1  04/2  64/0  78/0  95/0  78/2    17/1  

S-8 
2�	
� =�:  1 14/1 95/0 01/1 90/0 1 23/1 92/0   01/1  

 
2�'1 &@�U.�  87/0  18/1  28/1  73/1  65/0  80/0  02/1  67/2    16/1  

S-9 
2�	
� =�:  1 22/1 11/1 04/1 84/0 08/1 33/1 89/0   05/1  

2�'1 &@�U.�  92/0  18/1  22/1  93/1  63/0  87/0  02/1  78/2    19/1  

S-10 2�	
� =�:  87/0 15/1 15/1 08/1 92/0 96/0 22/1 96/0   03/1  

2�'1 &@�U.�  81/0  11/1  30/1  2  7/0  77/0  93/0  3    17/1  
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Abstract 
Environmental assessment of municipal solid waste landfill has a vital importance because of its high 

potential of pollution. The main aim of this research is to assess the effect of Behshahr landfill 

environmental effects on soil with respect to heavy metals contamination. For this reason, 12 soil 

samples have been chosen from surface soil of landfill site and neighbor agricultural lands and after 

preparation, the samples were analyzed by ICP-OES for measuring 35 elements. Among the analyzed 

elements, 8 elements including cobalt, zinc, copper, arsenic, molybdenum, chromium, nickel, and 

cadmium were evaluated. Also, for assessing the landfill effect on surrounding soils contamination, a 

sample from landfill leachate was taken and analyzed by ICP-MS. The obtained results were 

compared with 4 soil contamination standards. The results indicate that the average values of cobalt, 

cadmium, zinc, copper, arsenic, and nickel were higher than the standards pollution limits. Statistical 

analyses were performed on the results by employing Pearson’s correlation matrix, enrichment index, 

pollution index, and pollution load index. The measured pollution index indicates that the studied soils 

have moderate rate of human induced pollution and from enrichment index standpoint the 

Cd>As>Zn>Cu>Ni>Co>Cr>Mo trend can be seen. Pollution load index indicates that the landfill soil 

sample and samples 4 and 5 have highest pollution. 
 

Keywords: heavy metals, landfill, pollution, leachate, waste 
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