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A B S T R A C T  
The aim of this study was to evaluate the environmental effects of the Dian copper 
mine in Damghan. This research was a survey, and the research method is a 
descriptive-analytical mathematical model. For this purpose, all factors and 
components affecting the environment, including the atmosphere, which contains air 
quality and sound comfort; the biosphere, which contains ecology; the hydrosphere, 
which includes surface and groundwater; and the lithosphere, which contains land use, 
surface facilities, underground facilities, the landscape of the region, and the soil of 
the region, were examined and scored by experts. The environmental effects of mining 
were evaluated, and finally, using the Phillips mathematical model, the indicators of 
sustainable development of the mine in environmental components were quantified 
and analyzed. Since the value obtained for environmental components is greater than 
zero, the project has been evaluated as environmentally sustainable. However, the 
results of the environmental components indicate that the mine will damage the air 
quality, groundwater, and soil of the region. It is necessary to educate all strata of 
society on how to deal with environmental pollution by utilizing the potential of 
public participation and environmental non-governmental organizations, as well as 
through the design of environmental education curricula.
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Figure 1. 1.100,000 Geological Map of Dian Region and Separation of Rock Units. The Area of Dian Mine 
is Marked as a Polygon with Black Lines (Organization of Geology and Mineral Exploration). 
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Table 1. Environmental Components Investigated in Dian Copper Mine 

Environmental components Effective parameters in environmental components 

Atmosphere 
A1A2

Air quality (A1), sound comfort (A2) 

Biosphere 
B1

Ecology (B1) 



Environmental components Effective parameters in environmental components 

Hydrosphere 
H1H2

Groundwater (H2), Surface water (H1) 

Lithosphere 

 L1L2L3 
L4 L5

Land use (L1 , surface facilities (L2 , underground facilities (L3 , 

landscape of the area (L4 , soil of the area (L5  
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Table 2. Effective Factors and Their Score Range 

Effective factors Score 
   

Change in the use of the area 
2.45 

   
Waste disposal method 

4.76 

   
Materials in waste 

3.28 

 
Ground vibration 

1 

 
Noise 

3.83 

   
Interference with underground water 

2.83 

   
Interference with surface water 

3.34 

   
The state of visibility of the mining area 

3.67 

 
Throwing rocks 

1 

    
Effluents from the processing plant 

8 

 
Dust emission 

3.48 

   
Release of toxic pollutants in the air 

9 

   
Increase in traffic in the area 

6.56 

 

 

   
 

 

        

Table 3. Weighted values of the effect of each effective factor on each environmental component 
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Waste disposal 
method 

0.56 0 0 0 0 0 0 0 0.74 0.91 

   
Materials in 

waste 

L N L VL M VL N N N M 

0.66 0 1.32 1.78 1.42 0.36 0 0 0 1.34 

 
Ground 

vibration 

N N VL N N N VL M L VL 

0 0 0.59 0 0 0 0.45 3 0.88 0.72 

 
Noise 
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water 

N N VL M M VL N N VL VL 

0 0 0.67 3.69 3.18 0.42 0 0 0.44 0.62 
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Dust emission 
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area 
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Total 
8.1 4.74 8.16 7.7 9. 42 5.11 3. 56 4.61 5.5 7.94 
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Table 4. General Effects of Effective Factors on Environmental Components 
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A1 A2 B1 H1 H2 L1 L2 L3 L4 L5 

   
Change in the use 

of the area 
1.54 1.64 2.6 3.57 2.52 2.26 1.28 0 2.82 2.92 

   
Waste disposal 

method 
1.45 0 0 0 0 0 0 0 1.56 2.75 

   
Materials in waste 

2.31 0 3.65 3.75 3.29 1.18 0 0 0 5.59 

 
Ground vibration 

0 0 0.79 0 0 0 0.81 3 0.88 0.58 

 
Noise 

0 9.68 2.75 0 0 0 0 0 0 0 

   

Interference with 
ground water 

0 0 3.72 0 4.56 2.95 1.79 2.49 0 3.69 

   

Interference with 
surface water 

0 0 2.28 12.73 4.92 1.27 0 0 1.42 2.64 

  

Viewing the 
mining area 

0 0 0 0 0 0 0 0 0 1.45 

 
Throwing rocks 

0 0 0 0 0 0 0 0 0.89 0 

   
 

Effluents from the 
processing plant 

0 0 6.47 0 12.56 0 0 0 0 12.56 

 
Dust emission 
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Release of toxic 
pollutants in the 

air 

18.12 0 0 0 8.31 3.68 0 0 0 0 

   

Increase in traffic 
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13.67 8.26 0 0 0 5.33 0 3.27 0 7.74 

Total 
45.88 19.58 25.99 20.05 31.16 21.89 9.46 8.76 14.29 39.92 
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