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Characteristics of Hazardous Factors Regarding Chemical(Liquid Lime)
Storage Tank Dredging Workers

Je—Hun Kim' * Ki-Youn Kim"?'

'Graduate School of Convergence Science, Seoul National University of Science and Technology
2Department of Safety Engineering, Seoul National University of Science & Technology

ABSTRACT

Objectives: The study was performed to investigate characteristics of hazardous factors regarding chemical(liquid
lime) tank dredging workers by case survey.

Methods: Field data such as working condition, MSDS and respirators applied to chemical tank dredging work were
analyzed and the work environmental factors of noise and indoor air quality were measured to compare existing
data with actual work situations.

Results: No health hazards to workers due to working conditions were confirmed during dredging work inside the
chemical storage tank. All air quality measurement data during dredging work satisfied the management
standards, and there were no by-products. During dredging work, there was a significant change in noise
depending on the type of work, but considering the noise reduction rate(NRR) of the earplugs worn by workers,
there was no actual health hazard due to noise exposure.

Conclusions: A fit test for respirator and the expiration date of the safety helmet should be observed to ensure
an appropriate level of safety and health for dredging workers in the chemical storage tank.

Key words: Chemical storage tank, dredging worker, noise, air quality, respirator
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Figure 1. Field photo of dredging work in chemical(liquid
lime) storage tank
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Table 1. Work details by time slot regarding dredging work in chemical(liquid lime) storage tank

15t work 2" work
8:00 | 35 min | Worker access 35 min | Worker access
40 min | Ventilator operation 40 min | Ventilator operation
9:00 15 min | Entry into confined space (1 set) 15 min | Entry into confined space (1 set)
25 min | High—pressure cleaning begins 20 min | High-pressure cleaning begins
50 min | Dredging work begins
AM 10:00 5 min | Work shift (1st=2nd shift) 5 min | Work shift (1st—=2nd shift)
15 min | High—-pressure cleaning begins 15 min | High—pressure cleaning begins
45 min | Dredging work begins 45 min | Dredging work begins
11:00 5 min Coming out of a confined space(2 set)] 5 min | Coming out of a confined space(2 set)
15 min | Ventilator stop 15 min | Ventilator stop
20 min | Worker exit 20 min | Worker exit
12:00 Lunch time
13:00 | 10 min | Worker access 10 min | Worker access
15 min | Ventilator operation 15 MmN Ventilator operation
50 min | Entry into confined space (1 set) 50 min Entry into confined space (1 set)
14:00 | 00 min | High-pressure cleaning begins 00 min | High—-pressure cleaning begins
15 min | Dredging work begins 50 min | Work shift (1st—=2nd shift)
35 min | High—pressure cleaning begins
45 min | Work shift (1st—=2nd shift)
PM 55 min | High—-pressure cleaning begins
15:00 5 min | Dredging work begins 00 min | Dredging work begins
10 min | High-pressure cleaning begins 15 min | High—pressure cleaning begins
20 min | Dredging work begins 20 min | Dredging work begins
45 min | Coming out of a confined space(2 set)| 45 min | Coming out of a confined space(2 set)
16:00 | 00 min | Ventilator stop 00 min | Ventilator stop
5 min | Organized 5 min | Organized
15 min | Worker exit 15 min | Worker exit
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Figure 2. Noise exposure levels by time of day during dredging operation
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Table 2. Air quality analysis data during dredging work in the chemical storage tank

Environmental factor

Measurement value (1st)

Measurement value (2nd)

Dust 0.3 mg/n’ 0.2 mg/nf
Ca(calcium) 0.099 mg/n 0.089 mg/n’
Moisture 0.95% 0.96%
Odor (Dilution factor) 14 times 14 times
Hydrogen sulfide (H,S) 0.001 ppm 0.001 ppm

Nitrogen dioxide (NOy)

Carbon monoxide (CO)

Carbon dioxide (CO,)
TVOCs

n.d.(not detected)
n.d.(not detected)
307 ppm
290.58 ug/m’

n.d.(not detected)
n.d.(not detected)
308 ppm
251.44 ug/m
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