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Ship Repair Workers’ Exposure to Asbestos by a Systematic
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Abstract

This study was conducted to evaluate the characteristics of exposure to asbestos for ship repair workers in
Korea by a systematic review. The number of articles studying asbestos exposure levels from ship repair
workplaces was found to be 4. All asbestos concentration reported as either geometric mean and geometric
standard deviation or ranges were transformed to arithmetic mean to estimate exposure level. In addition,
weighted arithmetic means(WAMs) were calculated by weighing of the different number of samples. The
WAM concentrations were 2.746 f/cc during asbestos dismantling work, 0.034 f/cc before asbestos dismantling
work and 0.065 f/cc after working respectively. The maximum airborne concentration of asbestos during
asbestos removal work was 7.02 f/cc which was 70 times higher than the occupational exposure limit of Korea,
0.1 f/cc. This study recommends that retrospective exposure to asbestos based on various ship types and
operations should be assessed.
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[Figure 1] Selection of studies dealing with asbestos during ship repair work.
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<Table 1> The summary of articles reviewed in this study
‘Weighted .
Expo: Sampl
Authors, Work process, Asbestos No. of Sure Arithmetic amp.mg Sampling
Study year . . . level, duration,
year Measurement position  dismantling work samples . mean,
fiber/cc . hr
fiber/cc
1988. 6/12  Machinery repair (A) Before working 1 0.03 0.03 65 P
Machinery repair (B) Before working 1 0.03 0.03 6.4 P
Lounge Before working 1 0.01 0.01 42 Asxx
Engine room, machine Before working 1 0.01 0.01 4.3 A
Engine room, heater Before working 1 0.02 0.02 42 A
Paik et al Engine room, All Before working 11 0.01-0.12 0.042 03-19 A
19;; ’ 1988. 6 Asbestos removal worker During working 1 2.45 2.45 0.7 P
The outside of the
¢ ORI M During working 1 0.09 0.09 12 A
workplace
Lounge After working 1 0.03 0.03 4 A
Engine room, machine .
N After working 1 0.05-0.07 0.059 31-35 A
position
Engi heats
HEIHE TOOM, BEEE After working 1 008 008 36 A
position
1994 Repair and insulation Before working NA#=xx  (0.01-0.02 0.0144 NA NA
Paek et al,
Removal of Asbestos . .
1995 Ioth During working NA 6.3-7.8 702 NA NA
clo
Yoon et al, . . .
2004 2003 Boiler & the others During working NA 1.423 1.423 7 P
2007 Mari i Aft ki 7 GME0.003 0.0137 NA P
ne engine er worl X
Shim et ol & e GSD572
’ GM:0.007
2008 Piping work After working 12 CSDIIL54 0.139 NA P
GM:0.002
Boiler & the oth ki 8 X NA P
er & the others After working GSD2.33 0.0029

* P 1 personal sample, ** A : area sample, *** NA : not applicable
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<Table 2> Weighted arithmetic means for asbestos concentration by sampling characteristics

R No. of Weighted arithmetic
Classification . Range, f/cc
weight mean, f/cc
Asbestos Before working 17 0.034 0.01-0.042
dismantling work During working 4 2746 0.09-7.02
After working 30 0.065 0.0029-0.1393
Period, Year 1989 (1988) 21 0.156 0.01-2.45
(measurement year) 199 (1994) 2 3517 0.0144-7.02
2004 (2003) 1 1.423
2008 (2007) 27 0.066 0.0029-0.1392
o Asbestos removal 2 4735 2.45-7.02
Process and position The outside of the workplace 1 0.09
Lounge 1 0.03
Engine room, machine position 1 0.059
Engine room, heater position 1 0.08
Marine engine 7 0.0137
Piping work 12 0.1393
Boiler & the other 9 0.1606 0.0029-1.423
Sampling type Personal 31 0.1845 0.0029-2.45
Area 18 0.0423 0.01-0.0594
Lack of accurate information 2 35172 0.0144-7.02
Sampling duration <2 13 0.2309 0.09-2.45
2-4 2 0.0697 0.08-0.1394
4-6 4 0.0175 0.01-0.03
>6 3 0.4943 0.03-1.423
Lack of accurate information 29 0.3042 0.0029-7.02
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