sHREIA A K|, M 37H XM45(2011) http://dx.doi.org/10.5668//JEHS.2011.37.4.267

=

J Environ Health Sci, 2011: 37(4): 267-278 [& H]

Exposure Assessment to Particulates and Noise among Sculptors at a
College of Fine Art

Hyunwoo Cho, Chungsik Yoon', Seunghon Ham, Limkyu Lee, Jihoon Park,
Dongjin Park, Jinho Chung*, Jongsoo Yeom*, and Kyujin Seo*
Department of Environmental Health, Graduate School of Public Health and
Institute of Health and Environment, Seoul National University, Seoul, Korea
*Institute of Environmental Protection and Safety, Seoul National University, Seoul, Korea

ABSTRACT

Objectives: A great number of hazardous agents can be emitted from various types of art-creation in a fine arts
college, but little data on exposure assessment has been published. A variety of processes encompassing toxic
or non-toxic materials, tools, and components are involved in a sculptor work at a fine art college. The aim of
this study was to assess exposure levels to particulates and noise during sculpture classes in a college of fine arts.

Methods: Students in sculpture classes participated in this study. Mass, number, and surface area concentrations
of particulates, noise level, temperature and relative humidity were monitored by both personal and area
sampling during the tasks of metal, wood, and stone sculpting.

Results: The number and surface concentration of particulates was the highest in the task of wood sculpting,
followed by metal and stone work. The mass concentration of particulates was the highest in stone sculpting
(personal GM 3.0 mg/m’, GSD 3.0), followed by wood (personal GM 1.5 mg/m?, GSD 1.8) and metal work
(personal GM 0.95 mg/m*, GSD 1.51) in that order. Occupational exposure limits (OEL) for particulates depends
on the type of particulate. For wood dust, 86% (six subjects) of the personal samples and all area samples
exceeded the Korean OEL for wood dust (1 mg/m?®), while 20% (two subjects) among stone sculpting students
were exposed above the Korean OEL (10 mg/m?). In contrast, metal sculpting did not exceed the OEL (5 mg/
m?). For noise level, metal sculpting students (Leq 95.1 dB(A) in the morning, 85.3 dB(A) in the afternoon) were
exposed the most, followed by stone sculpting (88.3 dB(A)), and wood sculpting (84.8 dB(A)) in that order.
Compared with the 90 dB(A) of the Korean OEL and 85 dB(A) of the American Conference of Governmental
Industrial Hygienists’ threshold limit value (ACGIH-TLV) for noise, 100% of the subjects (five subjects) and
area samples during metal sculpting in the morning session exceeded both OELs, but only three subjects (60%)
exceeded the ACGIH-TLV in the afternoon session. For stone sculpting, 50% (one subject) and 100% (two
subjects) exceeded the Korean OEL and ACGIH-TLYV, respectively, but the area sample did not exceed either
OEL. During wood sculpting, two subjects (40%) exceeded ACGIH TLV.

Conclusions: This work evaluated the sculptors’ exposure to particulate matter and noise in fine art college, and
revealed a poor working environment for the participating students. Effective measures should be supplemented
by the administration of colleges.
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Table 1. General description of subjects and samples by task types

Task Total sample Personal sample Area sample Sex A
as Time (No.) (No.) (No.) (Male, £C range
types - : . (Mean+SD)
Dust Noise Dust Noise Dust Noise Female)

. 21-30

Metal Morning 8 6 5 5 3 1 (1, 4 (23.8+3.8)
21-23

Metal Afternoon 8 6 5 5 3 1 (1, 4) (21.440.9)
21-30

Wood Afternoon 10 6 7 5 3 1 3B. 4 (23.043.9)
21-25

Stone Afternoon 13 3 10 2 3 1 2, 8) (222+418)
21-30

Total 39 21 27 17 12 4 (7, 20) (22.242.5)
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Table 2. Mass concentrations of particles by task and sample types

Task Sample N GM (GSD), mg/m’ Range
Metal Personal 5 1.1 (1.2) 1.0-13
(Morning) Area 3 0.4 (1.2) 03-04
Metal Personal 5 0.8 (1.8) 05-21
(Afternoon) Area 3 0.2 (1.6) 0.1 -03
Personal 7 1.5 (1.8) 0.8 - 45
Wood
Area 3 2.1 (1.3) 1.6 - 24
Personal 10 3.0 (3.0) 0.9 - 149
Stone
Area 3 23 (1D 21-26
Personal 27 1.6 (2.5) 0.5 - 14.9
Total
Area 12 0.8 3.1 0.1 -2.6

*Exposure limit standards of MOEL: welding fume or dust; 5 mg/m’, wood dust (western red cedar); 0.5 mg/m’, wood dust
(Every kinds of woods except western red cedar); 1 mg/m’, marble or plaster; 10 mg/m®, P-values between personal and area
concentrations are <0.001, 0.094, 0.673, 0.476 for metal (morning), metal (afternoon), wood, stone work, respectively.
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Table 3. Noise levels by operation and subject types

. . Leq Max Peak
Operation type Subject type N
peration yp ject bp (dB(A)) (dB(A)) (dB(O))
"95.1 108.2 133.2
Metal Personal > .8) (4.6) .7
(morning)
Arca 1 96.0 130.8 123.5
83.5 104.1 128.9
Metal Personal 5 (5.8) (4.9) (4.8)
(afternoon)
Areca 1 79.9 97.2 117.8
Personal 5 84.8 102.9 125.9
Wood (3.6) (4.0) (5.9
Area 1 84.8 103.8 118.2
Personal ) 88.3 106.7 1252
Stone (4.0) 0.4) 0.4
Area 1 80.9 93.4 119.7

* Arithmetic mean (Standard deviation) / Criteria on 8-Hr: MOEL 90 dB(A), ACGIH 85 dB(A) P-values between personal and
area noise levels are 0.521, <0.001, 0.128, <0.001 for metal (morning), metal (afternoon), wood, stone work, respectively.
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Table 4. The compliance levels of MOEL and ACGIH noise level criteria

Subject Operation

MOEL Ceriteria ACGIH Ceriteria

N (90 dB(A)) (85 dB(A))
type e No. > % > No. > % >
Metal (morning) 5 5 100 5 100
Metal (afternoon) 5 0 0 3 60
Personal Wood 5 0 0 2 40
Stone 2 1 50 2 100
Total 17 6 35 12 71
Metal (morning) 1 1 100 1 100
Metal (afternoon) 1 0 0 0
Area Wood 1 0 0 0 0
Stone 1 0 0 0 0
Total 4 1 25 1 25
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