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Extended Abstract

Many studies have been conducted on the mine plug as one of the measures to deal with AMD (acid mine drainage)
from abandoned mine sites, and there are many cases where AMD has been treated using the method. ([1], [3], [5], [6]). But
there are cases of contamination around closed mines due to mine plug collapses like the Gold King mine blowout in
Colorado, USA ([7], [8]). This point has a great influence on the Korean mine reclamation business to control AMD from
abandoned mine using mine plugs recently, because the way to estimate the damage of mine blowout have not yet been
established.

There are some studies that estimate soil erosion and sediment yield from mine tailing dumps at abandoned mining areas
using the GIS in the Korean mine reclamation business ([9], [11]). However, if a massive mine water spill accident occurs
such as the Gold-King accident, the method has a limitation in applying the case. So, it is necessary to investigate studies
that estimate the damage of flood using GIS. The Ministry of Construction of Japan developed FLEM (Flood Loss Estimation
Modelling approach), and US Army Corps of Engineers developed HEC-FDA to estimate flood damage ([4], [10]). And
BTRE(Benefits of flood mitigation in Australia) takes into account the damage to residential, commercial, industrial, socio-
economic activities, land and non-structures using the concept of the relationship between the flood depth and the flood
damage[2].

Therefore, this study attempts to estimate the potential damage by assuming the accident of mine plug collapse at the
Waryong-Joungwon mine in which the mine plug method is considered one of the methods to control AMD with the way of
estimation flood damage using GIS.

Because of abnormal rainfall, this study estimate the damage following assumptions

Assumption 1. The mine plug is collapsed due to the increase of the water pressure as result of the full of mine water in
the new 1 drift.

Assumption 2. The mine plug is collapsed due to the increase of the water pressure as result of the filling of the mine
water in entire drifts (new 1drift, 5 drift, 3 drift, and 1drift).

As in the case of the assumption 1, the volume of the mine water flowing out is theoretically estimated to be 4,435.31
metric tons, which is the same as the volume of the new 1 drift. In the case of the assumption 2, the discharge amount is
estimated to be 7244.38 metric tons, which is the sum of all drift volumes. And based on the differences in mine drainage
runoff estimates from the assumption 1 and the assumption 2, the extent of damage areas are 209,200m? and 217,000m?
respectively. Although the difference in the extent of damage between the assumption 1 and the assumption 2 is not large,
it is estimated that the depth of damaged area in the assumption 2 is deeper. The farmland, which is a private property to be
compensated for damages, is 161,800m? in both the damaged area.

Since the damage compensation by MIRECO (Mining Reclamation Corp.), a Korean government agency, differs by
crop type, it must be classified within the extent of damage estimated by GIS. Most of the affected areas are paddy fields, so
the compensation for rice is applied as agricultural land compensation. Thus, the estimated damages are about $144 million
USD for farmland and about $524 million USD for soil improvement as following.

The estimated results show that there are costs to consider in addition to construction and maintenance costs to select a
method to control mine drainage in the study area.
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