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Business impact analysis for disaster management of large underground

limestone mine
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“Youngdong University Industry-Academy collaboration foundation

ABSTRACT: As Limestone mines have been operated with various environmental, societal and managemental problems
depending on their characteristics and developing methods, many great efforts have been applied to solve these problems.
Installing the mining facilities underground is one of the successful efforts to keep the sustainable limestone mine
development. This effort could reduce these problems. However, unfortunately it made an side effect of constructing a large
underground space in mining site. Moreover, this space caused a necessity of various disaster managements for the safety
of workers and facilities.

This study introduces the priority list of a limestone mining process if there are disasters in underground mining site. This
result is coming from the risk assessment and business impact analysis on survey data which were obtained from the miners
of that particular limestone mine. According to the result, the highest risk is ‘disregard of safety guidelines in crushing &
classifier process’. The result also shows the highest priority business, above all things, is ‘a pit linked work of in & out
process’.

Keywords: Limestone mine, Disaster management, Risk, Business impact analysis
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Process Risk Risk assessment
1 Accidents caused by poor safety measures 3 (medium)
2 Drilling & charge explosions caused by concurrent operation 5 (very low)
3 Explosion due to residual unexploded 5 (very low)
Process 1 4 Delay blasting accidents caused by carelessness 5 (very low)
- Blasting & drilling 5 Roof-fall caused by blasting vibration 5 (very low)
6 Pumice stone cave-in caused by mishandling 2 (high)
7 Accidents caused by scattering debris 3 (medium)
8 Falling rock near weakened cave-in 3 (medium)
1 Roof-fall & rock fall 3 (medium)
2 Collapse due to the inappropriate pillar 4 (low)
Process 2 3 Subsidence due to over excavation 5 (very low)
- Digging 4 Collapse due to in-flow of ground and surface water 4 (low)
5 Rock-fall around soft zone 3 (medium)
6 Accident due to sudden irrigation 5 (very low)
1 Accidents caused by poor safety measures 2 (high)
Process 3 2 Accidents caused by sudden equipment operation and maintenance 2 (high)
- Loading & haulage 3 Inadvertent worker crash 2 (high)
4 A vehicle accident in the working 2 (high)
1 Accidents caused by negligence of workers 2 (high)
Process 4 2 Accidents caused by failure to comply with safety rules 2 (high)
- Crushing & classifier| 3 Accidents caused by ore from crusher 2 (high)
4 Accidents caused by automatic system failure 4 (low)
1 Health hazard due to poor working conditions 3 (medium)
Process 5 2 Spreading threats in the case of fire 4 (low)
- Maintenance 3 Accidents caused by poor electrical wiring 4 (low)
4 Stability and desorption due to not wearing safety equipment 3 (medium)
Table 2. Risk assessment index
Level 1 2 3 4 5
Index very high high medium low very low
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Table 3. Average weight of five damage types

Type Type | Type I Typelll TypelV Type V

Type | 1.00 0.21 3.40 3.60 1.20

Type I 4.76 1.00 4.40 4.60 4.40

Typelll 0.29 0.23 1.00 1.00 0.28

TypelV 0.28 0.22 1.00 1.00 0.27

Type V 0.83 0.23 3.53 3.66 1.00

Total 7.17 1.88 13.33 13.86 7.16

TypeI:
Type V: interruption of external linked work

Table 4. Business impact analysis index

property damage, Typell: human damage, Typelll: social damage, TypelV: interruption of interdepartmental work,

Level 1 2

3 4 5

Index equal importance slight importance

essential importance

considerable importance | absolute importance
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Table 5. Weight value of five damage types
Type Type [ Type Il Typelll TypelV Type V Weight
Type 0.14 * 0.11° 0.26 © 0.26 ¢ 017 ° 0.19 *
Type Il 0.66 0.53 0.33 0.33 0.61 0.49
Typelll 0.04 0.12 0.08 0.07 0.04 0.07
TypelV 0.04 0.12 0.08 0.07 0.04 0.07
Type V 0.12 0.12 0.26 0.26 0.14 0.18
Total 1.00 1.00 1.00 1.00 1.00 1.00

[ex] : a~e (from Table 3 data)

a = 1.00/7.17, b = 0.21/1.88, ¢ = 3.40/13.33, d = 3.60/13.86, ¢ = 1.20/7.16, f = (atbtct+d+e)/5
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Table 6. Weight & priority rank of business units

Type . .
Business units I I m v \ weight sum | priority
Weight 0.19 * 049 ° 0.07 ° 0.07 ¢ 0.18 °
Safety management 015 * 023 ¢ 046 " 023" 0.15 4 022 * 5
Normal & emergency management 0.15 0.23 0.31 0.23 0.00 0.18 6
Raw ores purveyance 0.46 0.38 0.85 0.85 0.08 0.41 2
Crushing & classifier 0.31 0.23 0.77 0.77 0.08 0.29 3
Products management 0.31 0.23 0.77 0.77 0.00 0.28 4
Linked work management 0.85 0.77 0.85 1.00 0.08 0.68 1

[ex] : f~j (survey data ave.)
k = a*f + b*g + c*h + d*i + e¥j
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