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ABSTRACT

Objectives: Work environment assessments were conducted to investigate epidemiologically several cases of
lung cancer and COPD (chronic obstructive pulmonary disease) among workers in domestic quarries.

Methods: We visited three quarries in South Korea where an epidemiological investigation was requested and
measured total dust, respirable dust, and crystalline silica on rock drilling workers (4 people) and rock chipping
workers (13 people). Measurement and analysis were conducted according to NIOSH (National Institute for
Occupational Safety & Health) method 0500, NIOSH method 0600 for respirable dust, and NIOSH method 7500
for crystalline silica.

Results: Among rock drilling workers the AMs (arithmetic mean) of total dust concentrations, respirable dust
concentrations, and crystalline silica concentrations were 3.462 mg/m* (range: 0.764~6.085 mg/m’), 0.613 mg/m’
(range: 0.153~1.251 mg/m’), and 0.105 mg/m’ (range: 0.012~0.228 mg/m’), respectively. Among rock chipping
workers, the AMs of total dust concentrations, respirable dust concentrations, and crystalline silica
concentrations were 2.446 mg/m’ (range: 0.156~8.494 mg/m’), 0.488 mg/m’ (range: 0.028~1.536 mg/nf), and
0.099 mg/n* (range: 0.004~0.274 mg/n’), respectively.

Conclusions: Although it cannot be said that the dust concentrations were high for both rock drilling workers
and rock chipping workers, the concentrations of crystalline silica were found to be high. If such work is
performed for a long period of time, diseases such as lung cancer and COPD may occur, so the work
environment needs to be improved.
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b. Vertical rock drilling worker

¢. Horizontal rock drilling
Figure 1. Rock drilling process and workers
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d. Horizontal rock drilling worker
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a. Rock chipping
Figure 2. Rock chipping process and workers
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Table 1. Total and respirable dust concentrations by process classification (Unit : mg/m?)
Process N Total dust Respirable dust
classification Mean+SD"™ Min Max Mean+SD Min Max
Vertical 2 1.129+0.365 0.764 1.494 0.175+0.023 0.153 0.198
Drilling Horizontal 5.794+0.291 5.504 6.085 1.05+0.201 0.849 1.251
Subtotal 3.461+2.356 0.764 6.085 0.612+0.460 0.153 1.251
Chipping 13 2.44612 653 0.156 8.494 0.488£0.511 0.028 1.536
Control 2 0.088+0.061 0.028 0.149 0.017+0.012 0.006 0.029
N : Number of samples “Mean#S.D. : Arithmetic meantStandard Deviation
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Table 2. Crystalline silica concentrations by process classification (Unit : mg/m)

Process . Detection rate Crystalline silica
classification y (%) Mean+SD"™ Min Max
Vertical 2 100 0.015+0.003 0.012 0.018
Drilling Horizontal 2 100 0.194+0.034 0.161 0.228
Subtotal 4 100 0.104£0.093 0.012 0.228
Chipping 13 77 0.099:0.090 0.004 0.274

Control 2 0 NDT

N : Number of samples
ND : Not-detected
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Supplement table 1. Total dust, respirable dust, and crystalline silica concentrations
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(Unit : mg/m)

Sampling time

Site Process Work Sample type (min) Total dust Respirable dust Crystalline silica
) 476 0.764 0.198 0.012
Vertical
. 475 1.494 0.153 0.018
Drilling
i 461 5.504 0.849 0.161
Horizontal o
A Individual 461 6.085 1.251 0.228
339 5.661 1.636 0.274
Chipping Chipping 430 5.817 1.282 0.228
426 8.494 0.575 0.105
Control Lodging Area 524 0.028 0.029 ND'
428 0.165 0.045 ND
422 1.351 0.222 0.026
428 0.156 0.094 0.004
5 Chipping Chipping Individual 426 0.17 0.034 ND
418 0.44 0.073 0.008
419 0.178 0.028 ND
411 0.309 0.081 0.005
Control Office Area 93 0.149 0.006 ND
209 4.067 1.075 0.142
C Chipping Chipping Individual 347 2.349 0.445 0.077
343 2.642 0.861 0.123

'ND : Not-detected
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