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A Study on the Soil Contamination(Maps) Using the
Handheld XRF and GIS in Abandoned Mining Areas
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ABSTRACT

In this study, soil contamination maps related to Cu and Pb were created at the
Busan abandoned mine in Korea using a handheld X—Ray Fluorescence(XRF) and
Geographic Information Systems(GIS). Hydrological analysis was performed using the
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Digital Elevation Model (DEM) of the study area to identify the flow directions of
surface runoff where pollutants can be dispersed from the soil contamination sources.

24 locations for measuring the soil contamination related to Cu and Pb were selected
by considering the result of hydrological analysis. The results measured at the 24

locations using the handheld XRF showed that the highest value of Cu contamination is

8,255ppm and that of Pb is 2,146ppm. The field investigation data were entered into
ArcGIS software, and then soil contamination maps regarding Cu and Pb with a 5m

grid—spacing were created after performing spatial interpolations using the ordinary

kriging method. As a result, we could know that high concentrations of Cu and Pb are
presented at the waste and tailings dumps around the abandoned mine openings. This
study also showed that the handheld XRF and GIS can be utilized to create soil
contamination maps related to Cu and Pb in the field.
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FIGURE 1. Views of the Busan abandoned mine (a) Openings (b) Mine waste and tailings
dumps
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FIGURE 3. Selected locations for soil contamination survey using the
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TABEL 1. Comparison of Cu and Pb concentrations measured by the ICP method and
those by the portable XRF used in this study

Portable XRF (ppm)

Element  ICP(ppm) 3 5 3 7 3 5 > 8 Ao Error(%)
Cu 3,420 3,448 3,479 3,408 3,416 3,495 3,465 3,485 3,441 3,455 1
Pb 5,520 5604 5582 5515 5583 5643 5580 5,589 5,616 5,589 1
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TABLE 2. Results from soil contamination survey using the portable XRF

ID Latitude Longitude Cu(ppm) Pb(ppm)
1 35.11190528 129.0020244 39 61
2 35.11271393 129.0016322 673 961
3 35.11307702 129.0016231 42 79
4 35.11282726 129.0009992 1,381 515
5 35.11293576 129.0006982 3,694 2,010
6 35.11295449 129.0005443 8,255 2,146
7 35.11330125 129.0001237 2,571 1,131
8 35.11326626 128.9999341 6,261 1,895
9 35.11355075 128.9998981 46 52
10 35.11298609 128.9998772 167 109
1 35.11280433 128.9999156 74 88
12 35.11260895 129.0000942 55 63
13 35.11257048 129.0005718 1,869 556
14 35.11259831 129.0009218 1,738 617
15 35.11313068 128.9996262 4,460 1,292
16 35.11351265 128.9994876 85 197
17 35.11290345 128.9993613 39 45
18 35.11226261 128.9996781 23 70
19 35.11232187 128.9996471 32 74
20 35.11305508 128.9989214 1,980 587
21 35.11202586 128.9997027 21 42
22 35.11284758 129.0000034 33 69
23 35.11158502 129.0005614 390 121
24 35.11133452 129.0012439 40 44
g 107
3,301
3043
2,705
2,367
2,009
1.69
1,352
1,014
0,676 ¥ L + - +
0338 + + -
0 0,097 019 0291 039 04 0583 063 0777 08¢ 0871 1,088

- Model 4 Averaged

(a)

Distance . h-10 2

FIGURE 4. Results from variogram modeling (a) Cu (b) Pb
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FIGURE 4. Continued

TABLE 3. Parameters of the variogram models for Cu and Pb

Model Sill Nugget Range
Cu Spherical 0.6163 0 0.7846
Pb Spherical 0.5781 0 0.7846
- Cu(ppm)
21 -844.4
844.4 - 1,667.8

1 1,667.8-2,491.2

[ 2.491.2-3.314.6
P 3.314.6-4,138
P 4138 - 4,961.4

b N B +961.4-5,784.8
S RS
\ 5 ’ B 5.784.8 - 6,608.2
S W N Vi W s m B 66082-7.431.6
) N N \ N S = 9 ee— i —
NN NN _ B I 7.431.6-8,255
RO X \\ T, _— \*—\\ @® Pollution source
: T Wi e -~ 25 50m
X . N - K S . e sl \"\'\ﬁ\;\‘ I I I
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FIGURE 5. Soil contamination maps in the study area related to (a) Cu and (b) Pb
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FIGURE 5. Continued
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