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ABSTRACT

Objectives: This study aims to suggest definitions in accordance with the purpose of the permissible limit system in order to
suggest criteria for substances with permissible exposure limits and expanded candidate substances under the Occupational Safety
and Health Act in Korea.

Methods: The occupational safety and health related acts from six countries were researched, including from Korea. To
understand the health hazards of substances with permissible exposure limits, health hazards were prioritized for 211 substances
through working environment measurement on the basis of KOSHA's preceding research.

Results: To suggest criteria for substances with permissible exposure limits and expanded candidate substances, definitions were
suggested in accordance with the purpose of the permissible limit system. Based on the health hazard priorities for the working
environment, selection criteria were identified.

Conclusions: Three suggestions for substances with permissible exposure limits were proposed including substances where
occurred serious health hazards such as carcinogenicity, germ cell mutagenicity, and reproductive toxicity to workers.
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Table 1. Grades of GHS health hazards categories(Lee et al., 2014a)
Health hazard Score Grades of health hazard categories
Serious 10 CMR 1A
health hazard 9 CMR 1B
8
CMR 2
7 Breast-feed
toxicity
Respiratory Specific target
6 e organ
sensitizationl
Significant (repeated) 1
health hazard Speci
pecific target . ..
5 Skin sensitization] organ Skln?-Eye Acute ;OXICIIy
(repeated) 2
4 Specific target SkintEye Acute toxicity = Aspiration
organ
. 2 2 hazard 1
(single) 3
3
5 Acute toxicity  Aspiration
General health 3 hazard 2
hazard | Acute toxicity
4
Table 2. Weighted values of exposure probability factors(Lee et al., 2014a)
Categories Criteria Class 1 Class 2 Class 3 Class 4 Class 5  Not classified
The number of The number of workplace|  >300 100-300 50-100 5- 50 5< -
domestic workplace Weighted value 10 8 6 4 2 0
The number of domestic| The number of worker >300 100-300 50-100 5-50 5<
exposure worker Weighted value 10 8 6 4 2 0
Domestic Handling | Annual handling volume | 1555 11909 1-10 0.1-10 0.1< -
Volume (ton)
(or distribution volume) Weighted value 20 16 12 8 4 0

Table 3. Weighted values of international and domestic occurrences of occupational diseases(Lee et al., 2014a)

Health hazard Categories Weighted value
Overseas fatal accident cases by occupational exposures (ACGIH)
) Domestic fatal accident occurrencecases by occupational exposures
Serious health hazard 10
Case report of irreversible health impact by occupational exposures (ACGIH)
Cases of domestic chronic disease by occupational exposures (cancer, etc.)
o Case of domestic chronic disease by occupational exposures (contact dermatitis, etc.)
Significant health hazard - - 7
Case report of reversible health impact by occupational exposures (ACGIH)
General health hazard | Case of acute disease by occupational exposures 2
(3) 387l Ay %B‘Holx}gl A8l == o al,, 2013a; Lee et al., 2014a)ollA AdE HHES
oFg 9ol ATHARA 21FS O sy BEAGOn], A% S8 Bk A GHS RA 5
2912 APYStgLt of u) KOSHA M#ATKim et Tk Fuf - o) MY AT YR JuS o|§3
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Table 4. Priority distribution of health hazard about 20 substances of permissible exposure limits

Health hazard Classification Ranking Substances of permissible exposure limits
1 Formaldehyde
2 Benzene
4 Cadmium and its compounds
5 Lead and its inorganic compounds
13 Lead chromate
15 Asbestos
15 Nickel sulfide (Nickel subsulfide)
Group I(max 10)n = 31 -
18 Nickel sulfide(Hume and dust)
Serious health hazard
20 2-Bromopropane
21 Zinc chromate
22 Hexavalent chrome
24 Strontium chromate
27 Di-tert-butyl chromate
28 Lead acetate
13 Dimethylformamide
Group 2(max 9)n = 44 -
22 Trichloroethylene
9 Normal hexane
ioni 13 Toluene-2,4- diisocyanate(TDI)
Significant health Group 1(max 7)n = 100 Y
hazard 17 Nickel
49 Carbon disulfide
http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2017: 27(2): 97-104
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Suggestion 1

Significant health hazard

Acute toxicity 1.2
Skin corrosion/Irritation 1,2
Serious eye damage/Irritation 1.2
Respiratory and skin sensitization 1
Germ cell mutagenicity 2
Carcincgenicity 2
Reproductive toxicity 2
Specific target organ toxicity 1.2
Aspiration hazard 2

Substances occurred
General health hazard

Acute toxicity 3.4
Aspiration hazard 2

o

Suggestion 2

Substances occurred
Significant health hazard

Substances occurred
General health hazard

Acute tovicity 34

Acute toxicity 1.2
ion/Irritati hazard 2

Skin 12
Serious eye damage/Irritation 1.2
Respiratory and skin sensitization 1
Germ cell mutagenicity 2
Carcinogenicity 2
I;epwedum‘ve toxicity 2
Specific target organ toxicity 1.2
ped Aspirgaﬁc:fga:ard 2 i

disease
Weighted value 2, 7, 30

- N
Substances of occurrence occupational

J

Suggestion 3

General health hazard

Acute toxicity 3.4
Aspiration hazard 2

Figure 1. Suggestion 1, 2, 3 about definition of substances of permissible exposure limits
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Table 5. Characteristic and suggestion of definition about substances of permissible exposure limits

Suggestions

Characteristics

(Suggestion 1)
Substances occurred serious health

- Define to include substances of occurrence occupational disease and clearly
represent decrease of occupational disease which is managing object of

Advantage .o ..
hazard like carcinogenicity, germ cell substances to permissible exposure limits
mutagenicity and reproductive - Define to include all present 13 chemical substances
toxicity to workers and may occur or Disadvantage | - May extend subjects to substances occurred occupational disease had
occur occupational disease g relatively slight health hazard
s on 2) Advantage - Not to be materially altered in existing definition
uggestion - — -
Substances occurred serious health - Do not include all present 13 substances under the definition of serious
hazard like carcinogenicity, germ cell health hazard. Normal hexane, Toluene-2,4-diisocyanate, Nickel and
mutagenicity and reproductive Disadvantage Carbon disulfide are CMR class 2 classified significant health hazard, not
toxicity to workers included suggestion 2 of substances to permissible exposure limits
- Could be duplicated definition of substances under special management
(Suggestion 3) Advantage - Clearly include all 13 present substances included Normal hexane,

Substances occurred serious health

Toluene-2,4-diisocyanate, Nickel and Carbon disulfide

hazard like carcinogenicity, germ cell
mutagenicity and reproductive
toxicity or may concern about

significant health hazard to workers

Disadvantage

may have relatively high social economic cost cause increase the number
of regulated objects extended range to significant health hazard

could be duplicated definition of substances under special management and
managed substances
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