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Abstract : Recently, the possibility of promoting inter-Korean economic cooperation is increasing because the tension
between South and North Korea is being reduced. Consequently, the interest in North Korea's mine development projects
is growing as one of the aspects of inter-Korean economic cooperation. In the promotion of cooperation in mining
development, mine hazard risk management should be considered. However, there is a lack of information pertaining to
mine hazards in North Korea. To this end, this study was performed to determine the status of mining-related hazards in
12 mines in North Korea by using the image analysis feature of Google Earth. From the results obtained, we observed
some mining-related hazards such as tailing dam failures, yellow boy phenomenon, and land subsidence.
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Fig. 1. Distribution of 12 mines in this study.

A5 A6%



566 it TR S I s A L= |
Table 1. The status of mines in North Korea
Item Metal Non-metal Coal Total
Number of mineral species 22 19 1 42
Number of mines 260 227 241 728
Table 2. Mineral types of studied mines
Mineral type Coal Iron Gold/Silver Copper Others Total
Number of mines 3 3 2 2 12
. (.}OWOH’ Musan, Unsan, Hyesan, Geomdeok,
Name of mines Jikdong, Deokhyeon, Holdon Cheananveon Mannveon -
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Geamdeok

(b)

Tailing Spill
Google Earth

Fig. 3. Tailing dam failure (a), new tailing dam (b), and discharge of mine tailings to the East Sea (c) at the Geomdeok mine.
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Fig. 4. Leachate from tailing (a) and mine drainage (b) at the Hyesan Cu mine, and ‘Yellow boy’ phenomenon in the Ablok River

which is located downstream of the mine (c)
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Table 3. Summary of identified mining-related hazards in a few mine areas of North Korea

Ore Name of mine Type of mine hazard
Coal Gowon, Jikdong, Heukryeong Ground subsidence, waste rock, deforestration, etc.
Iron Musan, Deokhyeon, Mandeok Waste rock and tailing, tailing dam failure, mine drainage,

‘Yellow boy’ phenomenon, etc.

Gold-Silver Unsan, Holdong

Waste rock and tailing, tailing dam failure, etc.

Copper Hyesan, Cheongnyeon

Tailing dam failure, mine drainage, ‘Yellow boy’ phenomenon, etc.

Others (Pb-Zn, W, etc.) Geomdeok, Mannyeon

Waste rock and tailing, tailing dam failure, etc.

Deokhyeon mine

4/17/2010

Deokhyeon mine™

Fig. 13. Tailing dam #1 in 2010 (a) and 2017 (b), and tailing dam #2 in 2014 (C) and 2017 (d) at the Deokhyeon iron mine.
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