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Abstract

Mining, as one of the desertification activities, plays a vital role in many countries, so that the
exploitation of metallic and non-metallic minerals is a major part of income and employment in these
countries. The aim of the present study was to investigate the dusting potential, emission and
dispersion of PM10 from the tailings surfaces of Mehdiabad lead and zinc mine in Yazd province on
the days of wind erosion. For this purpose, with field visits and laboratory measurements, the required
information of SWEEP wind erosion model and AERMOD model were prepared. The results showed
that the highest rate of soil loss, creeption and saltation, PMy in the 3/1/2020 were from dolomite 1
(1.96), oxide (0.32), dolomite 2 (1.65), and oxide (0.088 kg) tailings, respectively. On 11/9/1397, the
order of these parameters is for tailings of dolomite one (2.66), dolomite two (0.149), dolomite one
(2.26) and dolomite one (0.128 kg). On 29/1/2019, the order of these parameters is for tailings of
dolomite 1 (2.66), dolomite 2 (0.149), dolomite 1 (2.26) and dolomite 1 (0.128 kg). The results of
particle dispersion showed that the maximum concentrations of PMyo simulated at 1, 8 and 24 hour on
3/1/2020 were 6219, 1542 and 620 pg/m® and on day 29/1/2019 were 1169, 394 and 141 pg/m?®
respectively.
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Saltation/Creep Soil Loss (kg/m*2)
X Length
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Suspension Soil Loss (kg/m”2)
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1 .Shuttle Radar Topography Mission
2 .National Aeronautics and Space Administration
3 .Uniform Cartesian Grid
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Saltation/Creep Soil Loss (kg/m*2)
X Length

1.45
.1.32
1.19

1.06
0.92
0.79
0.66
-0.53
0.40
0.26
0.13 o8l
° .6
0.00 woA .
o 27 0.2
oo | oo
0 500 1000
X Length
PM10 Soil Loss (kg/m*2)
X Length

0.122
.0.111
0.100

0.089
0.078
0.067

0.056
- 0.045

0.034
0.023
0.012
0.000

X Length

Suspension Soil Loss (kg/m*2)
X Length

2.19
.1.99
1.79
1.60

1.40
1.20

1.00
-0.81

0.61
0.41
0.21
0.02

Total Soil Loss (kg/m*2) 1.9449 Location Total  SaltCreep Susp PM10 |

SaltiCreep Loss (kg/m*2) 0.3214 Top(N)  547.05 10651 44055 23.79 Ei

Suspension Loss (kg/m2) 16235 Bottom (S) 0.00  0.00 000 000

PM10 Loss (kg/m*2) 0.088230 Left(w)  0.00 0.00 000  0.00
Right(E)  1397.84 21485  1182.99 64.44

9 392 (3o O3 (1538 9 i (S O (5 s -4 JSU
PMz10Y¥aV/Y « /Y 595 53 dpwST albly auw 3

Total Soil Loss (kg/im*2)
X Length

4.08
. 3.72
3.36

3.00
2.64
228

1.92
- 1.56

1.20
0.85
0.49
0.13

X Length

YYA-

Suspension Soil Loss (kg/m*2)
X Length

2.87
.2.61
235

2.09
1.83
1.58

1.32
- 1.06

0.80
0.55
0.29
0.03

X Length
PM10 Soil Loss (kg/m*2)
X Length

0.135
.0.122
0.110

0.098
0.086
0.074

0.062
-0.049

0.037
0.025
0.013
0.001

X Length
Total Soil Loss (kgim*2) 255468 Location Total  SaltiCreep Susp  PM10 |
Salt/Creep Loss (kg/im"2) 04058 Top(N) 146165 22392 123773 5699 %
Suspension Loss (kg/m2) 24410 Bottom (S) 0.00 0.0 000 000
PM10 Loss (kg/m*2) 0098515 Left(W) 000 000 000 000
Right () 108514 181.84  903.30 4153
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Total Soil Loss (kg/m*2)
X Length

4.08
. 3.72
3.36
3.00

2.64
228

1.92
- 1.56

1.20
0.85
0.49
0.13
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Saltation/Creep Soil Loss (kg/m*2)

X Length
0

1.26
e
1.03

0.91
0.80
10.68

0.57
- 0.46

0.34
0.23
0.11
0.00

X Length

PM10 Soil Loss (kg/m*2)
X Length

X Length

Suspension Soil Loss (kg/m*2)
X Length

X Length
Total Soil Loss (kg/m*2) 1.8895 Location  Total Salt/Creep Susp PM10
SaltiCreep Loss (kg/m*2) 0.2991 Top(N) 52446 9813 42634 2344
Suspension Loss (kg/m*2) 15904 Bottom (S) 0.00  0.00 000 000
PM10 Loss (kgim*2) 0.087943 Left(W) 000 000 000 000
Right(E)  1365.03 200.97  1164.06 64.50
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Total Soil Loss (kg/m*2)
X Length

" 1000
X Length

500

YYAY

Saltation/Creep Soil Loss (kg/m*2)
X Length

0.92
0.79
I 0.66

0.53

0.40

0.26

0.13 AR /i

0.00 %-. NS,
© 24 1 o
L — ML S

0 50 1000
X Length

Suspension Soil Loss (kg/m*2)
X Length

Total Soil Loss (kg/m*2) 2.5350 Location  Total SaltiCreep Susp  PM10 R
SaltiCreep Loss (kg/im*2) 0.4135 Top (N) 1467.44 230.01 1237.44 68.87 g
Suspension Loss (kg/mA2) 21215 Bottom (S) 0.00  0.00 000 0.0
PM10 Loss (kg/m*2) 0.117929 Left(w)  0.00 0.00 0.00 0.00

Right (E)  1067.50 183.48 884.03 49.06

591 e (3 L5 g ik (STa O a0 ceds —Y S5
VAV Y/ 95 55 dumnST bl s 13 PMao 4

9 ¥y Bl plea 9 8 S O IS @l -
W9y 13 S Cawglyd dlbl a3 by o PMio L]

&L Ol 8 2lss,
S SB ol S5 gl el (a3 5l Jols gl (S 5k 4
S Cunglyd albly golaw I PMio izl 5 (g Glee ez 9
59y 0yl ol polie ob olis SWEEP Ji bug
oAV 5 VDR /YA AAA Ll i 4 WWAV/Y /Y
b yialyb cpl polie AYAVNV/A o) 00 Casl mpe yio y p,SobS
o g2 pSokS YA g YIVEN co/fo¥ VIFS (o 4y Jio bawgs
» ol s SWEEP (gl Jae 1505 ol b 03} e @iy
s ozl ol ads olise WAV 4 WAANNY glajs,

sl 045 uﬁ)‘)f [P UT LS])'.’ d)g)to;c JJ.Q Ia.wy LY ol )»QL»

OV 5 Ve sl JS)
Total Soil Loss (kg/m*2)
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Total Soil Loss (kg/im*2)
X Length

3.24
. 2.95
2.66

2.08
179
1.50
122

0.93
0.64
0.35
0.06

Saltation/Creep Soil Loss (kg/im*2)
X Length

Suspension Soil Loss (kg/im*2)
X Length

PM10 Soil Loss (kg/m*2)
X Length

0.0831
. 0.0755
0.0680
0.0605
0.0530
0.0454

0.0379
0.0304

[
0.0228
0.0153
0.0078
2.0000E-4.0000

X Length

Total Soil Loss (kg/mA2)
SaltiCreep Loss (kg/m*2)
Suspension Loss (kg/m*2)
PM10 Loss (kg/m*2)

1.9692
0.3183
1.6509
0.060320

Location
Top (N}

Total SaltiCreep Susp PM10

549.45 104.90

Bottom (S) 0.00  0.00

Left (W)
Right (E)

0.00 0.00
1419.77 21337

44455 1618
000  0.00
0.00 0.00
1206.41 44.14

5 (1090 Bhre (yd (W3R g igd (SB O yliae e -V S

YAV 1YY 595 53 93 Cunglgd albly s ;3 PMio

YYAY

Saltation/Creep Soil Loss (kgim*2)

X Length
500 1000

= =

500
X Length

Suspension Soil Loss (kg/m*2)
X Length

3.07

0.03

PM10 Soil Loss (kg/m*2)

X Length
500 1000

0.179
.0.162
0.146

0.130
0.114
0.098

10.082
- 0.065

0.049
0.033
0.017
0.001

X Length
Total Soil Loss (kg/m#2) 26649 Location Total  SaltCreep Susp  PM10 |
SaltiCreep Loss (kgim*2) 0.4030 Top(N) 152668 22189 130479 7407 %
Suspension Loss (kg/m*2) 22618 Bottom (S) 0.00 0.0 000  0.00
PM10 Loss (kg/m*2) 0128287 Left(W) 000  0.00 000  0.00
Right(E) 113816 18111  957.04 5421
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