
A Study on the Status of Work Environment in the Manufacturing with Less Than 

Five Workers in Gimhae Area

For the purpose of preparing the fundamental data on
working environment of small scale manufacturing industries
and preventing the occupational diseases of workers in these
industries, authors surveyed the status of working environment
to several chemical substances and physical agents by types of
industry and types of process in the small scale manufacturing
industries with less than five workers in Gimhae including 235
workplaces, 14 types of industry and 25 types of process from
January 2002 to December 2004. 

This measurement method was work environment
measurement method (established in Ministry of Labor, Korea),
analytical methods (2nd Ed.) of Occupational Safety and Health
Administration (OSHA) and manual of analytical methods (4th
Ed.) of National Institute for Occupational Safety and Health
(NIOSH) and collected data was analyzed by using SPSS 10.0
for windows, the results were as follows:

1. Noise generated in 14 types of industry and 22 types of
process. an actual level of mean exposure (90.7 dB(A))
exceeded threshold limit values (TLVs) in manufacture of other
transport equipment. An actual level of mean exposure (90.2dB)
exceeded TLVs in the process of wire-drawing and 90.4dB in

the process of wire-stranding. 
2. Dusts of type , , were generated in 9 types of

industry and 8 types of process. Its mean concentration did not
exceed TLVs.

3. Heavy metals (Pb, Mn, Cr, Ni) were generated in 7 types
of industry and 7 types of process. Its mean concentration did
not exceed TLVs.

4. 16 kinds of organic solvents were generated in 11 types of
industry and 6 types of process. Its mean concentration did not
exceed TLVs.

As the above results, chemical substances and physical
agents were generated in the several different types of industry
and process of the manufacturing industry with less than five
workers, and only mean level of noise was exceeded TLVs. In
case of exceeding threshold limit values, improvement of work
environment is actively needed, and work environment
management should be performed continuously for prevention
of an occupational diseases and work related diseases.

Work environment, Manufacturing industry,
Less than five workers, 
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1953
1964 1981

5

2002 2002

2003
213,211 3,216,792

5 98,760
297,627 9% 2003

5
2002 62 2003 79

27.4% 2004

5

2002

1995
5

5

5

5 235
2002 1 1 2004 12 31

42 93 97 3

1 Table 1
295 60 4

55 15 106 Table 2,3
2001

Type of industry

Manufacture or Texitles, Except Sewn Wearing apparel
Tanning and Dressing of Leather, Manufacture of Luggage 
and Footwear
Manufacture of Wood and of Products Wood and Cork, Except 
Furniture
Manufacture of Pulp, Paper and Paper Products
Publishing, printing and Reproduction of Recorded Media
Manufacture of Chemicals and Chemical Products
Manufacture of Rubber and Plastic Products
Manufacture of Other Non-metallic Mineral Products
Manufacture of Basic Metals
Manufacture of Fabricated Metal Products, Except Machinery 
and Furniture
Manufacture of Other Machinery and Equipment
Manufacture of Motor Vehicles, Trailers and Semitrailers
Manufacture of Other Transport Equipment
Manufacture of Furniture ; Manufacture of Articles not 
especially classified
The Others

Total

27

2

25

7
5
5
15
11
16

42

25
8
17

24

6

235

No. of factories
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2001 National Institute for
Occupational Safety and Health NIOSH,1994

Occupational Safety and Health
Administration OSHA,1985

1

AMETEK MK 3, USA
1 6

8
A

2
Glass fiber filter: 37

PALL, U.S.A 37
Personal air sampler, Gilian, U.S.A

0.01
micro balance MEPTLER, MT5, U.S.A

Desicator 24
micro balance

3
MCE Mixed cellulose ester: 37

, 0.8 , Millipore , U.S.A 37
Personal air sampler, Gilian, U.S.A

2 /min

NIOSH manual
Graphite furnace

Atomic absorption spectrophotometry, AA 800 Perkin
Elmer, U.S.A

4

Personal air sampler, Gilian, U.S.A
Activated charcoal tube, 100mg/50mg,

SKC, U.S.A
0.15 0.20 /min

Vial CS2 1

GC FID Gas chromatography flame
ionizing detector, HP5890, Hewlett Packard, U.S.A

Time Weight Average
2002

Item

Noise
Dust of type 
Dust of type 
Dust of type 
Lead
Manganese
Chromium
Nickel

N

295(75)
6
46
8
6
39
8
2

GM GSD

87.3 3.72
0.09 0.30
0.68 0.97
0.29 0.84

0.0021 0.0030
0.0445 0.1898
0.0023 0.0087
0.0680 0.4364

Range

76.8 96.9
0.0028 0.8224
0.0276 3.7095
0.0263 2.0776
0.0010 0.0082
0.0016 0.6701
0.0004 0.0204
0.0074 0.6246
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Item

n-Hexane
Diethylether
Methanol
Vinyl Acetate
Styrene
Acetone
Ethyl Benzene
Propyl Acetate
Xylene
Toluene
DMF
IPA
MEK
MIBK
N-Butyl Alcohol
PCE

N

12
2
2
2
3
5
3
2
13
33
2
5
4
6
2
10

GM GSD

0.42 1.26
6.72 0.37

23.52 9.84
3.68 0.18
2.38 4.25
5.33 3.33
2.45 6.04
4.64 0.34
0.74 5.59

1.65 10.90
0.41 0.06
1.47 3.74
0.91 4.13
0.55 1.43
1.41 0.09
1.30 8.56

Range

0.09 3.67
6.47 6.99

17.57 31.49
3.56 3.80
0.43 8.84
3.32 11.12
0.13 11.05
4.41 4.89

0.08 15.39
0.07 48.94
0.37 0.46
0.31 9.34
0.23 8.81
0.15 3.15
1.35 1.47

0.23 21.41

Type of 
industry

A
B
C
D
E
G
H
I
J
K
L
M
N
O

39
1
41
8
6
18
8
23
56
26
8
18
36
7

5(13)

18(44)

2(25)
8(35)

17(30)
6(23)
3(38)

12(66)
2(6)
2(29)

86.9 2.8
88.5

89.6 3.1
84.7 1.4
83.1 1.5
84.5 2.0
87.5 3.4
87.5 4.2
87.9 3.8
87.3 4.1
87.3 4.5
90.7 2.5
85.4 3.0
86.8 5.0

82.4 94
88.5 88.5
82 94.1
82.3 87

80.3 84.5
80.9 89.3
83.2 92.1
80.5 95.6
81.2 96.9
81.4 96.7
80.9 93.2
85.9 94.7
76.8 91.5
80.9 94.4

N
NE

(ER) GM GSD Range
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SPSS PC
Ver. 10.0

235 295
1 6 2 46 3 8

6 39 8 2
Table 2 Toluene

15
Table 3

1
14

56
41 39

1 8 90 B A
5 18

2 1 8
17 6

12
2 2

1 8 90dB A
66%

44% 38%
Table 4

2
22 80

Process N
NE

(ER) GM GSD Range

Treatment
Spray painting
Combination 
Pulverization
Powder painting
Grinding
Injection molding
Modeling
Washing
Shot blasting
Wire-drawing
Extrusion
Twist yarn
Wire-stranding
Welding
Melting
Painting
Cutting
Weaving
Assembling
Wrapping
Doubling

80
1
1
2
1
29
2
19
2
3
8
4
2
6
10
2
9
75
22
7
4
6

13(16)
-
-
-
-

15(51)
-

1(5)
-

1(33)
5(62)

-
-

4(67)
2(20)

-
-

27(36)
5(23)
1(14)

-
-

86.5 3.98
83.4
83.1
82.9
84.5

89.7 2.94
84.9 5.94
85.7 2.81
87.9 2.12
87.5 5.03
90.2 3.59
82.8 0.95
86.1 0.57
90.4 2.65
88.5 1.85
84.4 2.90
85.2 1.49
88.5 3.42
87.9 2.59
83.9 5.13
83.1 1.18
85.6 2.54

80.5 96.9
83.4
83.1

80.9 85.1
84.5

82.4 94.2
80.9 89.3
82.3 92.5
86.5 89.5
82 91.8

83.1 95.6
81.5 83.5
85.7 86.5
86.4 94
85.3 91

82.4 86.5
83.3 87.2
80.3 94.1
83.7 93.2
76.8 93.9
82 84.5

83.1 89.2
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Type of 
industry

A

C

G

H

I

J

K

L

M

(0.01-0.32)

(0.03-0.82)

(3.71-3.71)

(0.49-0.49)

(0.03-3.15)

(0.17-3.65)

(0.83-0.83)

(0.33-2.90)

(1.62-1.62)

(0.06-1.45)

(0.93-0.93)

(2.08-2.08)

(0.03-3.15)

(0.07-0.07)

1

1

2

6

1

17

14

2

16

Dust of type Dust of type Dust of type N

75 29

1 8 90dB A
13 15 1
1 5 4

2 27 5 1
1 8 90dB A

67% 62%
51% Table 5

1
9 1

1 2
5

3

Table 6

8 1
3 2

4 3
4

Table 7

1
7

3
1 4
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Process

Treatment

Combination

Powder painting

Grinding

Modeling

Welding

Melting

Cutting

Dust of type 

(0.15-0.15)

(0.01-0.20)

(0.03-0.32)

(0.82-0.82)

Dust of type 

(0.37-0.37)

(0.49-0.49)

(0.27-3.15)

(0.03-3.65)

(0.12-2.90)

Dust of type 

(0.93-0.93)

(0.06-0.06)

(0.03-0.08)

(1.45-1.45)

(0.07-2.08)

N

3

4

2

4

2

35

2

7

Process

G

I

J

K

L

M

O

Lead

(0.001 0.001)

(0.005 0.005)

(0.001 0.008)

(0.002 0.002)

Manganese

(0.003 0.015)

(0.003 0.473)

(0.006 0.513)

(0.002 0.251)

(0.009-0.670)

Chromium

(0.003 0.003)

(0.020 0.020)

(0.001 0.004)

(0.001 0.002)

Nickel

(0.005 0.005)

(0.007 0.625)

N

3

6

16

12

7

11

1
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3
1 1

Table 8

2
7

4 1
3

Table 9

1
11

Diethylether 11
Styrene 6

Acetone 5

Table 10

2

6
Diethylether 10 Methanol
7 Acetone 5

Table 11

1998

1995; 1994
5 14

24 3 4
16

Process

Plating

Combination 

Powder painting

Modeling

Welding

Melting

Assembling

Lead

(0.005-0.005)

(0.001-0.001)

(0.001-0.008)

(0.001-0.001)

(0.002-0.002)

Manganese

(0.002-0.670)

(0.003-0.003)

Chromium

(0.001-0.004)

(0.003-0.003)

(0.001-0.020)

(0.020-0.002)

Nickel

(0.007-0.625)

N

1

1

4

2

44

2

1
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Organic 
Solvents

Diethylether

Methanol

Vinyl 
Acetate
Styrene

Acetone

Ethyl 
Benzene
Propyl 
Acetate
Xylene

Toluene

n-Hexane

DMF

IPA

MEK

MIBK

N-Butyl 
Alcohol
PCE

(0.35)

(1.38)

(0.35 5.61)

(0.09 0.62)

(0.31)

(8.81)

(4.08 21.22)

(4.33 7.52)

(6.00 48.94)

(0.15 0.87)

(1.06 2.45)

(0.23)

(0.33)

(0.43)

(0.16)

(0.15-20.39)

(0.46)

1991 2003
2,757 2,235 81.1%

2004 14

90.7 dB A
5

18 2 1
8 17

6 3
12 2

2
2002 88.0

dB A 87.7 dB A
90.7 dB A
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Organic 
Solvents

Diethylether

Methanol

Vinyl 
Acetate
Styrene

Acetone

Ethyl 
Benzene
Propyl
Acetate
Xylene

Toluene

n-Hexane

DMF

IPA

MEK

MIBK

N-Butyl 
Alcohol
PCE

(11.12)

(0.07-17.04)

(0.09-1.33)

(0.30)

(9.32)

(3.56)

(0.10)

(0.09-0.95)

(0.00)

(0.90)

(0.17)

(0.28)

(6.47-6.99)

(17.57-21.49)

(3.56-3.38)

(3.32-3.80)

(10.08-11.05)

(4.41-4.89)

(9.12-15.39)

(0.18-21.73)

(3.38-3.67)

(0.43-3.16)

(1.35-1.47)

(20.98-21.41)

(0.07-29.49)

(0.08-1.70)

(0.14-2.42)

(0.25)

(0.15-0.28)

(0.02-3.12)

(8.84)

(0.13)

(0.28)

(0.40)

G H J K N O

87.9 dB A

90.2 dB A 90.4 dB A
13

15 1 1 5
4 2 27

5 1

2004
87.0 dB A 90.6 dB A

88.5 dB A 87.9
dB A
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Organic
Solvents

Diethylether

Methanol

Vinyl 
Acetate
Styrene

Acetone

Ethyl 
Benzene

Propyl 
Acetate
Xylene

Toluene

n-Hexane

DMF

IPA

MEK

MIBK

N-Butyl 
Alcohol
PCE

(17.57)

(0.08-9.11)

(0.07-29.49)

(0.09)
-

(0.31)

(0.25)

(0.16-0.43)
-

(0.23-3.12)

(0.15-0.35)

(1.38)

(31.49)

(3.56-3.80)

(0.09)

(0.12)

(0.30)

(0.90)

(0.47-6.99)

(3.56-3.80)

(3.32-3.58)

(10.08-11.05)

(4.41-4.89)

(0.10-15.39)

(0.95-6.65)

(0.09-3.67)

(0.17-3.16)

(1.35-1.47)

(0.28-21.41)

(4.33-11.12)

(4.08-48.94)

(0.09-1.33)

(1.06-9.34)

(0.23-8.81)

(0.33)

(8.84)

(0.13)

(0.28)

(0.40)

Spray painting Combination Modeling Washing Painting Laminating

8
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2 35

ACGIH, 1984;
Voikevich, 1995

Sjogren, 1980; Steenland et al.,
1986; Schoenberg et al., 1987; Sjogren et al., 1987

2004 2
5.21mg/m3, 

9.36mg/m3

3.65mg/m3

3.15mg/m3

1

7

7

2004
0.495mg/m3 0.670mg/m3

1999

Parkinson's syndrome

1997; Mena et al., 1967; Huang et
al., 1989

Diehylether 15

11
6

1993 2001
1997

5
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