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— Abstract —

A Study on Worker Exposure Level and Variation to Asbestos
in Some Asbestos Industries

Se Min Oh, Yong Chul Shin, Doo Yong Park,
Deng Uk Park and Kyou Chull Chung

Indusrtial Hygiene Laboratory Industrial Health Research Institute
Korea Indusrtial Safety Corporation

This study was performed to evaluate the asbestos exposure levels and variations in
textile, brake lining manufacturing and slate manufacturing industries.

For this study, fifteen plants of brake lining manufacturing industry, 7 plants of textile
industry, and 2 plants of slate manufacturing industry were selected and surveyed.

Geometric means (GMs) of airborne asbestos concentrations in textile, brake lining
manufacturing, and slate manufacturing industries were 1.42 f/ cc(0.07-6.10 {/ cc), 0.19 {
/cc({0.01-267 f/cc) and 0.08 f/cc(0.02-0.67 {/ cc), respectively.

In textile industry, overall GMs of airborne asbestos concentrations in plants with less
than 50 workers and in plants with more than 50 workers were 1.60 {/ cc and 0.3 f/ cc,
respectively. Therefore, the size of plant showed some difference in the airborne asbestos
concentrations. Three out of 7(42.9%) exceed the Korean standard, 2 {/cc, and every
plant exceed the USA standard, 0.2 f{/cc of the OSHA-Permissible Exposure Level
(OSHA-PEL). Especially, one plant showed the highest average concentration of 2.87 {/
CC.

In brake lining manufacturing industry, the plants with less than 50 workers showed
0.22 {/ cc. The plants with more than 50 workers showed 0.18 {/ cc. All plants showed
the exposure level below the Korean standard. Five of 15(33.3%) were above the OSHA-
PEL. One plant showed the highest average concentraton of 0.84 {/ cc.

In slate manufacturing industry, the average exposure level was 0.08 f/ cc, and all of
the plants were below the Korean standard and the OSHA-PEL.
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Table 1. Number of Plants Surveyed

Worker Size

T { Ind Total
ype ol Industry <50 50—<100  100< ©
Textile 6 - 1 7
Brake lining manufacturing 3 6 15
Slate manufacturing - - 2 2
Total 12 3 9 24
A EX TR A
HYEsT 4L vIZIPAgAAnAdTA 0. #% % 1%

(National Institute for Occupational Safety and
Health, NIOSH)®] ¥FHAIE¥ Method 7400’
(NIOSH, 1989)e] w2} ANasich. Agel 4z - Hof SR MRS ==
€ fEe 2AY A0S F7A4H 2 (nF M- £ AR fEvgdA 98 4Ee gre
SA, Flow-Lite)ol mixed cellulose ester membra-  AbB]8tE BH#ola glo]ly Az, BAY 2 &
ne filter(9]= Millipore, Type AA)7} AZd  HolE AzYFol FAlste Z2ae) AHEZ
3-piece cassetteS FAE ] T2 TFHA  FEE ZASYon olg g H 2 Y a2y
A EAsgon, AEe AL 94 Hod 13 2.
("= American Optical MICROStar)el Wa- E 200X B upel o] ik A ALY
lton-Beckett graticule(®d= GRATICULES, W- %9 H7 Z2¥ %k 1.42 N/cch T, ©] & 50
&B ASBESTOS G24—22mm)& Adstel "A° 2 ujwbal Abj Aol A 37 1.60 //cc2 B2 A
A met ol 5#m o4, Held Hule] ¥l e ¥rE vehiou} o]gdE e 509 o] 49 A}
(aspect ratio)7} 311 o] M HAee AF GFL HF 0.3 M/ B 7Rz 2 3o
At 7} At o] AFM Hol sEE 6.1 M/ccR
Alge AHe FAde] FFHoZ olFofAm AR FANME WS FL Fro ZzygL o
Ae A dAsgen, AAAE HFH7 5 AL o) YEY Hurr: B 2gxg
A#2| holderg ZPAte] TEFEAX) Rsted o wla] FAW 2P NHsEsl 2axe A

1.5—3 Lpm®| fF22 3 A8 1447 §  He 428 Fxz u¢ sy

ZA s A AFmdME F9F% 2 A9
AME ded F gleng Ve HYP
AASEE HLPow FAREE HH9 =¥

Table 2. Worker Exposure Level to Asbestos by the Type of Industry
No. of Worker

T  lud No. of <50 50= Total

ype of fadustry Samples GM, f/ cc Range. GM, {/cc Range, GM, 1/ cc Range,
(GSD) f/cc (GSD) f/cc (GSD) f/cc

Textile 40 L60  0.15-6.10  0.30  0.07-1.55 142  007—6.10
(1.63) . (2.63) (1.89)

Brake Lining manufacturing 122 0.22 0.08—2.42 0.18 <0.01—-2.67 0.19 <2.67
(4.13) . (2.36) (3.07)

Slate 11 - - 0.08 0.02-0. 67 - -

(2.75)
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Fig. 1. Worker's asbestos exposure levels by type of in-
dustry.
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Table 3. Worker Asbestos Exposure Levels in Asbestos
Textile Indus(mes

Airborne Asbestos

Concentration, {/cc

Plant  No. of

Samples Range GSD
A 4 2.45 0.59—6.10 2.86
B 2 1.20 1.13—-2.27 1.09
C 3 0.81 0.51—1.35 1. 63
D 5 0.28 0.15—0.44 1.63
E 5 2.04 0.94—4.98 1.09
F 3 2.87 2.18—4.49 1.48
G 18 0.30 0.07-1.55 2.63
Total 40 142 0.07—6.10 1.89
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Fig. 2. Worker's asbestos exposure levels in asbestos
textile industries.
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Table 4. Disrtribution of Asbestos Exposure Concentrations
in Asbestos Textile Industrv

No. of Samples by Concentratlon_ (%)
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Table 5. Asbestos Exposure Concentrations by Worker Size and Process in Asbestos Textile Industry
<50 50=< Total
Process N GM Range GSD N GM Range GSD N GM
f/cc {/cc {/cc f/cc {/cc
Mixing 1 6.10 - - - - - 1 6.10
Carding 4 1.60 0.78—4.71  2.17 4 0.22 0.08—0. 60 2.54 8 0.91
Spining 5  1.40 0.94—-2.41 1.42 7 0.30 0.11-0.76 2.08 12 0.85
Twisting 10 1.29 0.15—4.98 3.45 4 0.59 0.12—1.55 3.11 14 0.94
Weaving 2 2.47 2.18—2.80 1.20 3 0.19 0.07—0.79 3.61 5 1.33
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Fig. 3. Airbome asbestos concentrations by scale of in-

dustry and process in asbestos textile industry.
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Table 6. Asbestos Exposure Concentrations in Brake
Lining Manufacturing Industry

Airborne Asbestos
Concentration, {/cc

Plant  No. of
Samples GM Range GSD

A 9 0.09 0.04—0.22 1.66
B 6 0.04 <0.01-0.16 3.16
C 5 0.81 <0.01-2.42 9. 38
D 7 0.19 0.05—0.52 2.59
E 8 0.12 0.03—0.68 3.93
F 5 0.07 0.02—0.21 4,07
G 5 0.22 0.11—0. 36 1. 56
H 3 0.38 0.32—0.51 1.29
1 5 0.43 0.07—1.01 3.04
] 8 0.04 0.02—0.07 1.42
K 20 0.27 0.08—0.95 1.90
N 8 0.10 0.03—0.18 2.02
M 19 0.11 <0.01—2.67 4.79
N 8 0.03 0.01-0.13 3.12
0 6 0.01 <0.01-0.06 2.09
Total 122 0.19 <0.01—2.67 3.07
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Fig. 4. Worker’s asbestos exposure levels by plant in
brake lining manufacturing industry.
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Table 7. Disrtribution of bye of Asbestos fibero
Concentration in Brake Lining Manufacturing

Industry
Asbesto Concentration (f / cc)
No. of
Plant Samples <0.1 0.1-<0.2 0.2—<2 2<
A 9 5 3 1 -
B 6 4 2 — -
C 5 1 25 2 2
D 7 2 1 4 —_
E 8 4 = 4 —
F 5 4 1 - &=
G 5 = I 4 —
H 3 = — 3 -
1 5 1 = 4 =
] 8 8 e - -
K 20 1 4 15 =
L 8 2 6 v e
M 19 7 4 7 1
N 8 6 2 = =
0 6 6 = = —
Total 122 51(41.8) 24(19.6) 44(36.1) 3(2.5)
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Fig. 5. Airborne asbestos concentrations by worker size
and process in brake lining manufacturing indus-
tryies.

We/Mi : Weighing/Mixing Mo : Molding Dr :
Drilling Gr: Grinding As/Pa: Assembling/
Packing

Table 8. Asbestos Exposure Concentrations by Worker S_iie and Process in Brake Lining Manufacturing Industry

<50 50= Total

Process N GM Range GSD N GM Range GSD N GM

f/cc f/cc f/cc f/cc f/cc
Weighing/ 8§ 0.16 0.01—2.42 6.24 13 0.13 0.01—-2.67 4.11 21 0.15
Mixing
Molding 17 0.10 0.01—2.09 4.05 23 0.18 0.02—1.01 2.77 40 0.14
Drilling 2 010 0.03—0.34 5.38 1z 0.20 0.01—-0.98 5.15 14 0.15
Grinding 10 0.22 0.03—0.81 2.88 18 0.17 0.01—-0.81 3.41 28 0.20
Assembling/ 3 0.10 0.66—0.22 1.94 16 0.03 <0.01—0.18 2.60 19 0.07
Packing
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Table 10. Disrtribution of Asbestos Exposure
Concentrations in Slate Manufacturing Industry
- Concentration fibers / cc
t
a <01 0.1-<0.2  0.2-<2
A 4 1 2 1
B 6 6 - -
Total 10 7(70) (20) 1(10)
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Table 9. Asbestos Exposure Concentrations by Worker 2 s @)
_ Size and Process in Slate Manufacturing Industry FAWe B ARsss 1 119 Ueh) Qn
Airborne Asbestos vE 28 2A5A L3 % 3l 372 2

Concentration, {/cc
Plant No. of — ) 7l=shd ot
Samples GM Range GSD

A 4 0.13 o 02—0.67 4. 14{ Table 11.  Asbestos Exposure Concentrations by Process in
B 6 0.03 0.02—0.04 1. 36 Salte Manufacturing Industry o
Total 10  0.08 0.02-0. 67 27 Aitborne Asbestos

sHolE AxIFTHFL F20l7] Wi AW
WA ge] e fFRT Homzm g FLE
B Aoz A, oy g AFdME o
v 93y vl AoH(EEE 5, 1988).

(2) A¥Ag v59 P2 ¥ s87ex8 #

FHolE AxgdAM AT NEr g v
BYXE B An ¥ 109 #Zo] HA 1070 ANEF 1
N Alg o] w o] HE71E 0.2 R/ecE 28
don Action LimitE 33t Alg4sE AA
100F 370k ¥ ZAMNAE 32 2% o
27b & AgAeldr AdeA#E st A= 3
£ sleg Helg,

Concentration, {/cc

Plant  No. of

Samples GM H $ GSD
Mixing 6 0.05 0.02—0. 14 2.37
Cutting 2 0.04 0.03—0.04 1.23
Pressing 2 0.12 0.02--0.67 11.68

o] 3 FRF FEFAH 0.12 M/ce, WF 0.05
Mice, S 0.04 H/ccE epbgte),

2t oY MHEREZT £

# 129 19 68 vty BEs Z}‘ﬁﬂ

AEAo] AAE 'gTERE HAA Y MHE
ELE ¥wg AHolth
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Table 12 Annual Trends of Asbestos Exposure Levels in
Textile and Slate Manufacturing Industry

Airborne Asbestos Concentration,

f/ec
Type of Industry ~ Year (Researcher)
'92 "88(Park et. '89(Paik)
(Author) al)
Textile 1.42 4.40 2.46
Slate manufacturing 0.08 0.21 0.31
50
N 1 .
‘. 404 '
5351
o
T 30
§25
42.01
a -
“154
£1.04
§ .
<0.51
] 2o —
00 v v — :
‘87 '88 ‘89 '92

Year
Fig. 6. Annual Trend of ashestos exposure levels in tex-
tile and slate manufacturing industry.

A2se FAYE ¢ + A2 HEEEx £
ZAh o] ZgzFo] X '87d HH 1/3 £F
oz A #2% Aoz Yelgo AW &g o)
E Az 7 '8sd ¥ '89dell %3t FUhsh
FARo BxAAE 8749 1/2 52
2AastdoHubE8, 1988, W9, 1989). ol
Hol BAd vla| Z2AY EgFFo] A
sto] Ao Hls] Mwe) fajAdel wid 2]
Fold Q7o) /MAd Aoz wBh

MY oot Ue7|Ee] HF

2.
B 24T 371F A9FEE A9 2 3
Rz Wol7h W$ A vebwch webd 718
EZA(GSD)E mEste] 95% ATl A
$elue 81871 2 M/ecE 2AHA FE FE
g BelvEz AYste] AR B A
ol wigzlsith, VlstEEAe] 95% APe
ghgalel ela) Feuh
GM/GSD"*—GM - GSD"*

U

of Aol EAs G FEY & o
o4g ol g3t SeUe s 87)EE 2R
e BUBEE T 4 Aok

2 M/cc = GM - GSD'*

_ 2 M/ecc

OM="spw=

o) Aol el T 2 YF VAFEE E 13
3 2.

Table 13. Recommended Control Limit by Industry based

on the GSD

Type of Industry GSD  Threshold
limit

Textile 1.89 0.6

Brake lining manufacturing 3.07 0.2

Slate manufacturing 2.75 0.3
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