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A Study on the Status of Work Environment in the Manufacturing with Less Than
Five Workersin Gimhae Area

Kyung-Yeul Leg' - Deog-Hwan Moor?

Ministry of Labor, Busan Dongnae Office
?|nstitute of Industrial Medicine & Department of Occupational and Environmental Medicine, Busan Paik Hospital,
Inje University

For the purpose of preparing the fundamental data on
working environment of smal scae manufacturing industries
and preventing the occupationd disesses of workers in these
indudtries, authors surveyed the satus of working environment
to severd chemicd substances and physica agents by types of
industry and types of process in the smal scale manufacturing
indugtries with less then five workers in Gimhae induding 235
workplaces, 14 types of industry and 25 types of process from
Jenuary 2002 to December 2004.

This measurement method was work environment
messurement method (established in Minigtry of Labor, Koreg),
andlyticd methods (2nd Ed.) of Occupetiond Safety and Hedlth
Adminigration (OSHA) and manud of andytica methods (4th
Ed.) of Nationd Inditute for Occupationd Safety and Hedlth
(NIOSH) and collected data was andyzed by using SPSS 100
for windows, the resultswere asfollows:

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

the process of wire-dranding.

2. Dugts of type 1, II, I were generated in 9 types of
industry and 8 types of process. Its mean concentration did not
exceed TLVS.

3. Heavy metds (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 severd different types of industry
and process of the manufacturing industry with less than five
workers, and only meen level of noise was exceeded TLVS. In
cae of exceading threshold limit values, improvement of work
environment is actively needed, and work environment
management should be performed continuoudy for prevention
of an occupationd diseases and work related diseases

Key Words : Work environment, Manufacturing industry,
Lessthanfiveworkers,
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Type of industry No. of fectories
Manufacture or Texitles, Except Sewn Wearing apparel 27
Tanning and Dressing of Leather, Manufacture of Luggage

and Footwear 2
Manufacture of Wood and of Products Wood and Cork, Except

Furniture 3
Manufacture of Pulp, Paper and Paper Products 7
Publishing, printing and Reproduction of Recorded Media 5
Manufacture of Chemicals and Chemical Products 5
Manufacture of Rubber and Plastic Products 15
Manufacture of Other Non-metallic Mineral Products n
Manufacture of Basic Metals 16
Manufacture of Fabricated Metal Products, Except Machinery

and Furniture 42
Manufacture of Other Machinery and Equipment 25
Manufacture of Motor Vehicles, Trailers and Semitrailers 8
Manufacture of Other Transport Equipment 17
Manufacture of Furniture ; Manufacture of Articles not

especially classified 24
The Others 6
Tota 235
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Table 2. Geometric mean level of noise, dusts ard heavy metals
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Item N GM +GSD Range
Noise 295(75) 87.3+3.72 76.8-96.9
Dust of type [ 6 0.09 +0.30 0.0028-0.8224
Dust of type TI 46 0.68+0.97 0.0276-3.7095
Dust of type I 8 029 +084 0.0263-20776
Lead 6 0.0021 +0.0030 0.0010-0.0082
Manganese 39 0.0445 +0.1898 0.0016-0.6701
Chromium 8 0.0023 +0.0087 0.0004-0.0204
Nickel 2 0.0680 +0.4364 0.0074-0.6246
*N(The number of samples), () (Number of exceeding samples for TLV), GM(Geometric mean), G SD(Ge ometric standard deviation)

T Unit: Noisc(dB(A)), Dust(mg/m), Heavy matal(mg/m)



Table 3. Geometric mean concentrations of organic solvent

Item N GM +GSD Range
n-Hexane 12 0.42+1.26 0.09-3.67
Diethylether 2 6.72+0.37 6.47-6.99
Methanol 2 23521984 17.57-31.49
Vinyl Acetate 2 3.68 +0.18 3.56-3.80
Styrene 3 2381425 0.43-8.84
Acetone 5 533+3.33 3.32-11.12
Ethyl Benzene 3 2.45+6.04 0.13-11.05
Propyl Acetate 2 4.64+0.34 4.41-4.89
Xylene 13 0.74 +5.59 0.08-15.39
Toluene 33 1.65+10.90 0.07-48.94
DMF 2 0.41+0.06 0.37-0.46
[PA 5 147+374 0.31-9.34
MEK 4 0.91+4.13 0.23-8.81
MIBK 6 0.55+1.43 0.15-3.15
N-Butyl Alcohol 2 1.41 +0.09 1.35-1.47
PCE 10 1.30+8.56 023-21.41
*N(The number of samples), GM(G eometric mean), GSD(Geometric standard deviation)
T Unit: ppm
Table 4. Geometric mean exposure level of noise by type of industry
Type of NE
industry N (ER) GM +GSD Range
A 39 5(13) 86.9:2.8 82.4-9%
B 1 — 88.5 88.5-88.5
C 41 18(44) 89.6+3.1 82-94.1
D 8 - 84.7+14 82.3-87
E 6 - 83.1+15 80.3-84.5
G 18 - 845+20 80.9-89.3
H 8 2(25) 875+34 83.2-92.1
| 23 8(35) 87542 80.5-95.6
J 56 17(30) 879+38 81.2-96.9
K 26 6(23) 873141 81.4-96.7
L 8 3(38) 8731745 80.9-93.2
M 18 12(66) 90.7+25 85.9-94.7
N 36 2(6) 85.4+3.0 76.8-915
0 7 2(29) 86.8+5.0 80.9-94.4

*A! Manufacture or Texitles, Except Sewn W earing apparel, B: Tanning and Dressing of Leather, Manufacture of Luggage and Footwear, C:
Marufacture of Wood and of Products Wood and Cork, Except Furniture, D: Manufacture of Pulp, Paper and Paper Products, E: Publishing, printing and
Reproduction of Recorded Media, G Manufacture of Rubber and Plastic Products, H: Manufacturc of Other Non-metallic Mincral Products, |:
Marufacture of Basic Metak, J: Manufacture of Fabricated Metal Products, Except Machinery and Fumiture, K: Manufacture of Other Machinery and
Equipment, L: Marufacture of Motor Vehicles, Trailers and Semitrailers, M: Marufacture of Other Transport Equipment, N: Manufacture of Fumiture ;
Manufacture of Articles not especilly classified, O: The Others, N: The rumber of samples, NE: The number of excess, ER: Excess rate, GM:
Geometric mean, GSD: Geometric standard deviation

T Unit: Noisc(dB(A)), Excess ratc (%)
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Table 5. Geometric mean exposure level of noise by type of process

NE
Process N (ER) GM +GSD Range
Treatment 80 13(16) 86.5+3.98 80.5-96.9
Spray painting 1 - 834 83.4
Combination 1 - 83.1 83.1
Pulverization 2 - 829 80.9-85.1
Powder painting 1 - 84.5 84.5
Grinding 29 15(51) 89.7£2.94 82.4-94.2
Injection molding 2 - 849594 80.9-89.3
Modeling 19 1(5) 85.7+281 82.3-925
Washing 2 - 8791212 86.5-89.5
Shot blasting 3 1(33) 87.5+5.03 82-91.8
Wire-drawing 8 5(62) 90.2+3.59 83.1-95.6
Extrusion 4 - 82.8£0.95 81.5-83.5
Twist yarn 2 - 86.1+0.57 85.7-86.5
Wire-stranding 6 4(67) 90.4+2.65 86.4-94
Welding 10 2(20) 8851185 85.3-91
Melting 2 - 84.4+2.90 82.4-86.5
Painting 9 - 85.2+1.49 83.3-87.2
Cutting 75 27(36) 88.5+342 80.3-94.1
Weaving 22 5(23) 87.9+259 83.7-93.2
Assembling 7 1(14) 83.9+5.13 76.8-93.9
Wrapping 4 - 83.1+1.18 82-84.5
Doubling 6 - 85.62.54 83.1-89.2

+ N The number of samples, NE: The number of excess, ER: Excess rate, GM: Geometric mean, GSD: Geometric standard deviation
T Unit: Noise (dB(A)), Excess rate (%)
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Table 6. Generated status of dusts by type of industry
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( ):Range
Type of N
ndustry Dust of type 1 Dust of type II Dust of type II
@
A (162-1.62) 1
[
C (371-371) 1
@
G (0.06-1.45) 2
(0.01-0.32) (0.49-0.49) (0.93-0.93)
| ® 1
(2.08-2.08)
[ [
J (0.03-3.15) (0.03-3.15) 1
[ o
K (0.03-0.82) (0.17-3.65) 14
] ° ° 5
(0.83-0.83) (0.07-0.07)
@
M (0.33-2.90) 16

*A: Manufacture or Texitles, Except Sewn Wearing apparel, C: Manufacture of Wood and of Products Wood and Cork, Except Furniture, G:

Marufacture of Rubber and Plastic Produds, H: Manufacture of Other Norm-metallic Mineral Produds, I: Manufacture of Basic Metals,

J: Manufacture

of Fabricated Metal Produds, Except Machinery and Fumiture, K: Manufacture of Other Machinerv and Equipment, L: Manufacture of Motor Vehicks,

Trailers and Semitrailers,M: Manufacture of Other Trarsport Equipment, N: The number of samples

T Unit: mg/nv



Table 7. Generated status of dusts by type of process

Az AR 28R 137

( ):Range
Process Dust of type I Dust of type 1T Dust of type 11T N
[ @ o
Treatment (0150.15) (037-037) (093099 3
i [ @ [
Cormbiretion (001-020) (049-049) (006-0.06) 4
. o
Powder painting (0030.08) 2
g o @
Grindng (003032) (027-315) 4
- [ [
Modeling (082:082) (145-1.45) 2
- @
Weldng (008:365) %
; [
Meiting (007-208) 2
: @
Cutting (0.12-290) !
* N: The number of samples
T Unit: mg/m’
Table 8. Generated status of heavy metas by type of industry
( ):Range
Process Lead Manganese Chromium Nicke N
G ® o 3
(0.001—-0.001) (0.003—-0.003)
, ° ° ° ° 6
(0.005-0.005) (0.003-0.015) (0.020—0.020) (0.005—0.005)
3 ® ° o 16
(0.001-0.008) (0003-0473) (0.001-0.004)
K o
(0006—0513) 12
L ® o o ;
(0002-0.251) (0.001-0.002) (0007-0.625)
M o 1
(0.009-0670)
0 o 1
(0.002—-0.002)

G Manufacture of Rubber and Plastic Produds, I: Manufacture of Basic Metals, ): Manufacture of Fabricated Metal Produds, Except Machinery and
Furniture, K& Manufacture of Other Machnery and Equipment, L' Manufacture of Motor Vehicles, Trailers and Semitraikers, M: Manufacture of Other

Transport Equipment, O: The Others, N: The number of samples

T Unit: mg/m3
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Table 9. Generated status of heavy metds by type of process

718419 744 671 &g A B Ak, A2 57 oA
Diethyletherﬂ 105 0] W93, E82H o4 Methanol 9]
7%, Al s7g 4] Acdones] 5% O = A I A A
AN FTFEs} wEVES 2 R, wF
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|71 16F) o] LA st ﬁii LHER .

():Range
Process Lead Manganese Chromium Nickel N
Pating (0.005-.0.005) .
Combination (0.001_.0'001) !
Powder painting (0_001_.0_008) (0.001-.0.004) 4
Modeling 0corbooy (00500 i
Welding (0,002-.0.670) (0.001-.0.020) (0.007,0.625) 44
Melting (0.0093).003) (0.020-'0.002) 2
Assembling (0.002-.0.002) '

# N The number of sampls
T Unit: mg/im’
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Table 10. Generated status of organic solvents by type of industry

( ):Range
Organic
Solvents C b E 3
Diethylether - - - B
M ethanol - - - -
Vinyl B _ _ _
Acetate °
Styrene - - - (0.43)
Acetone - - o -
(4.33-7.52)
Ethyl _ - -
Benzene -
Propyl _ _ - -
Acetate
~ B ®
Xylene - (0.16)
o ° ° b4
Toluene (0.35-5.61) (4.08-21.22) (6.00-48.94) (015-20.39)
n-Hexane ® - ¢ -
(0.09-0.62) (0.15-0.87)
~ B ¢
DMF - (0.46)
IPA ® - ¢ -
(0.31) (1.06-2.45)
MEK d - ® a
(881) (023)
MIBK - - - -
N-Butyl
Alcohol B B . )
_ _ @ _
PCE (0.33)

#B: Tanning and Dressing of Leather, Manufacture of Luggage and Footwear, C: Manufacture of Wood and of Products Wood and Cork, Except
Furniture, D: Manufacture of Pulp, Paper and Paper Products, E: Publishing, printing and Reproduction of Recorded Media, E Manufacture of

Chemicals and Chemical Pro ducts

T Unit: ppm
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Table 10. Continued
( ):Range
Organic
Sovents G H J K N 0
Diethylether _ _ P _ _ _
(6.47-6.99)
Methanol - - ) — _ _
(17.57-21.49)
Vinyl - - ) _ - _
Acetate (3.56-3.38)
Styrene _ [ _ _ — o
(3.56) ° (8.84)
Acetone L - (3.32-3.80) - - -
(11.12) °
Ethyl _ = _ _
Benyzene (10.08-11.05) (023)
Propyl _ - o _ - _
Ace%te (4.41-4.89)
Xylene B L o B °
(0.10) (9.12-15.39) (008170 (038)
Toluene ® o 4 bt o o
(0071704 (0.09-0.95) (0.18-21.73)  (0.07-29.49) (0.14-242) (0.40)
n-Hexane o L4 o - - _
(0.09-1.33) (0.00) (3.38-3.67)
DMF o - - - _ _
(0.30)
IPA () o - - _ _
(9.32) (0.90)
MEK - - - - P _
(0.25)
MIBK _ ® o - _
(0.17) (0.43-3.16) (0.15-0.28)
N-Buty! _ - o - _ _
ool (1.35-1.47)
PCE - o o - o _
(0.29) (20.98-21.41) (0.02-3.12)

+* (O Manufacture of Rubber and Plastic Products, H: Manufacture of Other Non-metallic Mineral Products, J: Manufacture of Fabricated Metal
Products, Except Machinery and Furniture, K: Manufacture of Other Machirery and Equipment, N: Manufacture of Fumiture ; Mawfacture of Articles

not es pecially classified, O: The Others

T Unit: ppm
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01012 St R 7V} Madol Aok FE o wetEa gl e et 3erd B4, 1999)
EEVEE 28k FaoR2E 2EAY AR F

°d7<}E, AAE0Y] P4 Tox WAt 259 5449 19 A 1F £7, 2% £, 3% B0 H L
Aol 27 2%7) wEV1Ee 248 v A AFH 3o Frahd AfAEAx Y, 54 ¢ ‘Jr—rXﬂ
gigol Hojof & fa (g, 2002) olvf & A-d & AxY, uF g ZaAE AR Az, vlESEEAE
lME 25%7F 2ot A0 YERE o o] & Az, 12k S5, 2HTEAE Ax, 718 714 2
HAQ ARl dARAE e Ao o)E dlTs) AR Az, AFsak g Edde Az, 71e 5780 Al
7] S A A S de B nade A 2 224 29 5 97 AFolA LEHN L, Tk wigh EAEA
27 SHeA o AR & 5 vk (E g, 1994; AV, 39, 84, Bl 2R 5 87 3 elA g E Sl o,

Table 11. Generated status of organic solverits by type of process

( ):Range
Organic - _— . . L i
Solvents Spray painting Combination Modeling Washing Painting Laminating
Diethylether - - - () - -
(0.47-6.99)
Methanol o - () — - -
(17.57) (31.49)
Vinyl - - - ) - _
Acetate (3.56-3.80)
Styrene - - o _ _ PY
(3.56-3.80) (8.84)
Acetone — - _ ) o _
(3.32-358)  (4.33-11.12)
Ethyl — — _ ) _ )
Benzene (10.08-11.05) (0.13)
— — — . — —
Propyl (4.41-4.89)
Acetate o - - (] - o
Xylene (0.08-9.12) (0.10-15.39) (0.28)
LJ o [ ] o o
Toluene (0.07-29.49) (0.15-0.35) (0.09) (0.95-6.65)  (4.08-48.94) (0.40)
L - L o o -
n-Hexane (0.09) (0.12) (0.09-3.67) (0.09-1.33)
DMF (0.30)
[ - [ - [ -
IPA (0.31) (0.90) (1.06-9.34)
[ [ - _ o _
MEK (0.25) (1.38) (0.23-8.81)
L J - - [ - -
MIBK (0.16-0.43) (0.17-3.16)
- — — . — —
N-Butyl (1.35-1.47)
Alcohol o - _ ° o _
PCE (0.23-3.12) (0.28-21.41) (0.33)

T Unit: ppm
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