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B����V� �BS-� �= ��%  0-10  1/2  

12  ���� �	�>"�:�2� '�>��  �BS-� �= +
2 =�W	� �	�>"�:�2� '�>��  10  ��10-  4/7-  

13  (��1. �$�-�  �BS-� (��1. $� '
�� ��
I� $��u�  10  ��10-  1/3-  

14  �6�1�.� 0 �<-�$� �����  
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�� ��
I� �� 
�� �6�1�.� 0 �<-�$� �	�$2 $��:�

 z��" �� =�?�@� 0 �<-�$� 
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�2����  
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15  ���	� ���� 9�
�81�  

(N��  �n� 
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 B�=H2
:(a� :�
�� 2�����+" 4=��2��> )Sereshki and Saffari, 2016; Ataei et al., 2016(  

�!"#�) �S���  ��E(  

$!�1��  
) ��� (�!��A1( 

) ���T Q����A2(  

$!����  )  `�"���B1(  

$!�0�
��  
X�) ��S�  ��H1(  

X�) �-���$	�  ��H2(  

$!����"  

) �BS-�  $����L1(  

) ��S� 9������L2(  

_JU ��
%�) �BS-�L3(  

) �BS-� [�NL4(  

�!"#�) �%��%�  ��HNI(  

) '��%� �-1	� 0 ���5�HNI1(  

) �6�1�.� 3q���HNI2(  

)  =�?�@� 3q���HNI3(  

  

2- �Xa� 2���A�I�* "�
��� 

 .=�2 O���� $�#�  �������� ������ +$,N =�$�� 0 '���-2��� $;% �� +=�!��� �� �� (�� ���% ��I$� O	� �= O	�  �$�

 ����N� �= Qc� $� 0 ��8� �%�&�
. �0�
. 9��T �� �8%� $� ��V&$��u� 3���6 �6�1W� 0 $�#�  �������� ��;-�

(�"��� �= 3K�2 +$,N =�$�� 0 '���-2��� ������ .(�$& ��$@ �<-�$� 0 �6�1�.� 3q��� �� �-2� 0  ��4%
��  ��

 �= ��"�S� =��� '
�� �= $�#�  �������� �	�8% �0
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2 �q���  
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�� m	 �� 
%�2

 �� $<	= 
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-�=

!"#� $� $� ���� ���	� ���� �Q2  �0
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 B�=H3�
Xt�- : �A�I�* �� �Xa� �  �� 
:(a� ���+" �
�� )Sereshki and Saffari, 2016; Ataei et al., 2016(  


)��2=O  ��) $��u�Non(  _� ����� $��u� 
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�� 3T�I �%��� ��=$� $T�-6 ]�1W� $� $T�-6 �� 7�
� $� _��B� �� 
���$% ��=$� $;% �= +=0
�� 3�"= �� .=�2

 $	=�B�  �$� +
2 ���$& �= 3T�I $	=�B� 
$�#�  ��������10 +
2 X$g� 
%� �0
. �= w	��% �4 .(�� +
2 �q���  
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2
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E
�F
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)]O� 2� ��I �� �

v- 
H H M VL VL L L L L M M L 

2,22 2,1 0,97 0,83 1,11 0,67 0,83 0,56 1,54 0,63 0,86 0,35 

 ���=�� �+w� �
�k�

2��>4=�� 

N N N N N N N N N N N N 

0 0 0 0 0 0 0 1,39 0 0 0 0 

pS �  DL�=-��]@ 2�� 
N N H L VL L N L L M L L 

0 0 1,29 1,67 1,11 0,67 0 0,56 1,54 0,63 0,57 0,53 

pS �  DL�=-�O
�"�+" 2�� 
N N VH VL L L L L VL H L L 

0 0 1,61 0,83 2,22 0,67 0,83 0,56 0,77 0,83 0,57 0,53 


)]O� W
*��- �� R+�U*� 
M H VL VL N M VL L VL H M L 

1,67 2,11 0,32 0,83 0 1,00 0,42 0,56 0,77 0,83 0,86 0,53 

���x���K ����4� 
H N VH L N L L L VL H L L 

2,22 0 1,61 1,67 0 0,67 0,83 0,56 0,77 0,83 0,57 0,53 

�=O+yS ����4� �� ��@ 2��

�A� 

M N N N VL L N N N H L L 

1,67 0 0 0 1,11 0,67 0 0 0 0,83 0,57 0,53 

�-A; �K�A(S 
N VH H N N N N N N H N N 

0 2,63 1,29 0 0 0 0 0 0 0,83 0 0 

C
�" 6"�( 
N N M N N N M L VL M VL N 

0 0 0,97 0 0 0 1,25 0,56 0,77 0,63 0,29 0 

��A  �+�U(�v��� !�U
� 
N L VL VL VL M H M VL L M H 

0 1,05 0,32 0,83 1,11 1,00 1,67 0,83 0,77 0,42 0,86 1,05 

�
��H B��OI 
L L VL VL VL H L M VL L H VH 

1,11 1,05 0,32 0,83 1,11 1,33 0,83 0,83 0,77 0,42 1,14 1,32 

�J���H� � �3O��* 
�@A- 
N VL VL N N M L M N L VH VH 

0 0,53 0,32 0 0 1,00 0,83 0,83 0 0,42 1,43 1,32 

�=� ���+� 2���z* 2��=+�8�4 
N N N N N L L M VL H L H 

0 0 0 0 0 0,67 0,83 0,83 0,77 0,83 0,57 1,05 

���+" �
�� ��=
Y�- 
L VL M M L M L M L H M H 

1,11 0,53 0,97 2,50 2,22 1,00 0,83 0,83 1,54  0,83 0,86 1,05 

�+�O��� 
N N N N N L L H N VH M H 

0 0 0 0 0 0,67 0,83 1,11 0 1,04 0,86 1,05 

P�H 10 10 10 10 10 10 10 10 10 10 10 10 
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 �� m	$� $� $�#� ������ $� $��u� '�>�� �,���� ��;-� ���!"#� ���	� ����  ����	
 �� ��
B� �$� +
�� (�=   $�

=� �= �� $�#� ������	\ $��� �= '� �� v��$�	� =�B�	$ %�0� =$� X$g �0
. w	��% e��S�  .5 $��� �=	�  
3T�I

� '��� $� =�
6� ]�1W��$<%� �� 
T�=�/ �$� ���	� ����  �!"#� $� (�� ���	� ����.  

 +��12 �0
. e��S�5 
�!"#�  �������� �� /��$� ��  `�"��� 0 '��%� �-1	� 0 ���5� 
��� (�!��  ��63/33 


26/28  009/28 �!"#� $	�� �� Q�� 
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2 /��� ��U= �� Q��� ��;-� �� ���	� ���� 9�;I5� O	�$��-� .
%�

�!"#� O	� /���0 ��S� 9����u� 
$<	=  �� �� .=$�& 9��T $�J�� (@= �� 
	�� �� (�1�� _�  =�?�@� 3q���-

.(�� )�� '
�� ���	� ���� ���� ���	��� �= �!"#� O	$�  

�� )�� (�%�$& '
�� �= ���	� ���� ���� ���	��� w	��% �� �.�� �� m	 �� +=�!��� �� �� '
�� O	� �=  ��
	�� '���

 '� R$2 �� ���=� �= �� .=$� ���	��� �g�	� �
���N�=$� .
2 
���N  

  

o(� - B=�2"�@ �k�+�  

 ��� �=2013 (	=0
�� 0 ��$������ �� �g�	� �
� m	�!"#�  �� '� (�� �� �S	�$2 O�-�1� 0  
���  ��

0  ��
	�� ��  ��
	���% �	 e��S� 

�= �� 
%���3I�$�  $	�) 
2 +=�= ����� '���41� 0 ������ ����Phillips, 

2012a and b .(  

1 - 2��H�EIA 

�0
. $S� O	$N� w	��% 5+=�= 
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� ����  ��
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  � ���+" �
�� � �4��4� 2���� 
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2 ��$���!"#� O	� ������ O	$�J�� ]�1W� 0 
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(∑���� − (�
 + ��)) + (∑���� − (�
)) + (∑���� − (�
 +��)) + (∑ ���� − (�
 + �� + �� + ��)

∑���� + ∑���� + ∑���� + ∑����
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v-


)]O�  
2,69 2,55 1,17 1,01 1,34 0,81 1,01 0,67 1,86 0,76 1,04 0,64 

 �+w� �
�k�

2��>4=�� ���=�� 
0 0 0 0 0 0 0 5,00 0 0 0 0 

pS �  DL�=- 2��

��]@ 
0 0 4,40 5,68 3,79 2,27 0 1,89 5,25 2,13 1,95 1,79 

pS �  DL�=- 2��

�O
�"�+" 
0 0 6,77 3,50 9,33 2,80 3,50 2,33 3,23 3,50 2,40 2,21 

 W
*��- �� R+�U*�


)]O� 
9,33 11,79 1,81 4,67 0 5,60 2,33 3,11 4,31 4,67 4,80 2,95 

��K ����4� � ���x 11,56  8,39 8,67 0 3,47 4,33 2,89 4 4,33 2,97 2,74 

�=O+yS ����4� 2��

�A� �� ��@ 
13,83 0 0 0 9,22 5,53 0 0 0 6,92 4,74 4,37 

�-A; �K�A(S 0 13,42 6,58 0 0 0 0 0 0 4,25 0 0 

C
�" 6"�( 0 0 3,00 0 0 0 3,88 1,72 2,38 1,94 0,89 0 

 �+�U(�v��� !�U
�

) ��A -( 
0 

7,79 2,39 6,17 8,22 7,40 12,33 6,17 

  

5,69 3,08 6,34 7,79 

�
��H B��OI )-(  3,44 3,26 1,00 2,58 3,44 4,13 2,58 2,58 2,38 1,29 3,54 4,08 

 � �3O��* 
�@A-

)�J���H�-( 
0 

0,58 0,35 
0 0 

1,10 0,92 0,92 
0 

0,46 1,57 1,45 

 2���z* 2��=+�8�4

�=� ���+� 
0 0 0 0 0 2,13 2,67 2,67 2,46 2,67 1,83 3,37 

 �
�� ��=
Y�-

) ���+"-( 0,33 0,16 0,29 0,75 0,67 0,30 0,25 0,25 0,46 0,25 0,26 0,32 

�+�O��� 0 0 0 0 0 1,40 1,75 2,23 0 2,19 1,80 2,21 

P�H 63/33  97/15 09/28 03/14 36/11 08/11 38/3 71/12 95/14 26/28 70/10 64/6 
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  :E  �HNI  

 k�>.�E  0HNI  ��
B�  

Amax 200 

Bmax 100 

Hmax 200 

Lmax 400 

HNImax 300 

  

4- 
�@���HNI  
] �� "� ���:�@� �  �j��8 {�UH� 2�� 2 

)2(  ��� =
(���
 +����) + (������� −����)

∑������
 

 

HNI ^$�� �!"#� ��  0 �%��%�HNImax ��
B� _1	>��� HNI (�� �� �� P1. $	=�B� �!"#� $h��
I �� ���5� 0 �-1	� 

'��%� )HNI13q��� 
 ( ) �6�1�.�HNI20 ( 3q���  =�?�@� )HNI3 (�� (�= ��
	�. 

5 -�j��8 2��=+�8 �@��  

 �� +`0$� m	  ��
	�� ���$� ��;-� �����0� �� +=�!��� $	��!"#� ��
B� $&� �� /��$� O	� �� =�2) �S���  ��E (

) �%��%� �!"#� �� $�&�>�HNImU�� $&� 0 ��
	�� +`0$� 
2�� ( 
���N ��
	���% +`0$� 

2��  0��� �	 $�.=��  

)3(  � > ��� ↔ � > 0 

)4(  � ≤ ��� ↔ � ≤ 0 

  

 ��
	�� +`0$� $&� (	�8% �=
2�� ��
B� �� �.�� �� 
S  �S��� �� ��5 �� �,���� �0
. �= +
2 \	$�� �-��= 0 =�27 

  �$�S�� 
.=$� McJ� �� +`0$�  ��
	�� (���� 0 lS� '���  

)5(  � = � − ��� 

  

 B�=H7C

�- : !�U
� 2��=+�8 )Phillips, 2012a and b( 
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 |�  � g+��4  
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 	m �$� O�1S� X�U��U  ��=����  ��	m �� 
_"�� ����.�� �	(� �@ =�?�@� 0 [��  �$� .(��  
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 �� ����� ��	��
 (�	�� ��  ���S���  ���	��
  0$	V��% $��:� ��O �� 0 ]�1�.� 
=�?�@��� �	(�  (�=	(��  0

��� 	m !"�� �� ��� �� �����	��
  ��O	><	�. =	$<  .=$4% ��4%
�� (�-T  �$�  ��	��
  $�� QB% 0 =�N	-�  �=

�� ��J� �����	
 "����(��  Qc���  �!"�� �� p-��1� �� =�N \��c���  �� �����	��
 � ���%$�	>   �= 0 
-�

�� (8.�'
  .
�= x�� �=��� �SB% ��  �0
. w	��% 
�g�	� ���0� �.�� ��5   �������� $��u� �	$��� O�-�1� 0

�!"#� $� $�#��� ��N�=$� '
�� O	�  ��
	�� ���$� �� )�� (�%�$& '
�� �= ���	� ����  ��.=�2  

 
�200 − (33.63 + 15.97)% + (100 − 28.09) + �200 − (14.03 + 11.36)% + �400 − (11.08 + 3.38 + 12.71 + 14.95)%

200 + 100 + 200 + 400
 

  
≫≫ 				� = 0.84 

��� =
(28.26 + 10.70) + (100 − 6.64)

300
 

≫≫ 			��� = 0.44 

  
 ���.�� �� +
��J�  +
2 7�W%� 9�,���� ��  �� =�2� > ����� ���	��� ��
	�� ���V� +`0$� O	�$��-� 
.=�2  

� > ��� ↔ � > 0 

� = � − ��� = 0.40 
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Abstract  
Sustainable development is the consequent of balance generation among the three parameters, contains economy, 
social and environment; As their inattention will cause the balance disturbance and getting away from the 
sustainable development. Mining industry and dependent industries are one of the most influential industries in 
economic development and industrialization process for each country. The main target of sustainable mining is 
the profit rising, reducing the operational risk and making the ideal environmental circumstances. Environmental 
impact assessment (EIA) is an essential issue in environmental problem protection. Environmental impact 
assessment (EIA) of the Boog Granite Mine located in Sistan and Balouchestan, Iran, and determining the 
effective factors and environmental components, was done, in present study. Boog granite mine is one of the 
most important Iranian construction quarries, which is extracted outdoors and has a significant impact on the 
economy, culture and environment around it. In this study, a quantitative model of environmental impact 
assessment was used using matrix method. Air quality, ecology and human health and safety are along with the 
most environmental damages resulted from the mining activities in that area with 33.63, 28.26 and 28.09 percent, 
respectively. Finally, the results gained from the assessment of the environmental impact are used to evaluate the 
sustainability using Philips Mathematical Model. Considering the accomplished calculations and considering 
that the environmental parameters is bigger than human parameter, the present project has been evaluated as a 
sustainable case; but the sustainability has been located in weak class. So environmental preventive measures are 
recommended to reduce the environmental damages to its components.  

 
Keywords: Sustainable development, Environmental impact assessment (EIA), Philips Mathematical Model, 
effective factors, environmental components, Boog Granite Mine. 
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