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— Abstract—

A Statistical Assessment of Particulate Exposure Concentration for the
Welders and Grinding workers

Young-No Yoon, Kwan-Hyeong Yi

Institute of Occupational Diseases, Kovea Labouwr Welfare Covporation

Particulate matter exposure leval of welders and grinding workers was evaluated in
Banwol and Changwon industry complexes. Full period single sample and full period
consecutive samples were collected with personal air samplers attached to workers.
Compliance difference with 8-hour time weighted average (TWA) was compared by
Korean strategy and the classification system recommended by OHSA for employee
exposure to particulates. And difference of compliance was compared according to
precision of measurement and analysis (total precision). Compliance rate was depended
on the total precision, therefore, quality control of measurement and analysis was
important.

Key words . Particulate exposure concentration, Measurement, Statistical assessment,
Compliance
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UCIL, ONE-SIDE UPPER CONFIDENCE LIMIT
——€— UCL
AVERAGE
EXPOSURE
ESTIMATE AVERAGE
y FROM EXPOSURE
SAMPLES CB €—— EXTIMATE
FROM
SAMPLES
——<— LCL
v
ICL, ONE-SIDE LOWER CONFIDENCE LIMIT
Fig. 2. Example of one-side LCL and UCL.
NONCOMPLIANCE POSSIBLE COMPLIANCE
EXPOSURE QOVEREXPOSURE EXPOSURE
(B1)
UCL(le
LCL :
STD + T
LCL ucL

Fig. 3. Classification according to one-sided conficence
limits.

Table 1. Classification system for employee exposure to contaminants

Classification

Definition

Statistical criterion

@ Noncompliance
exposure

® Possible
overexposure

© Complianee

exposure

There 1s 95% confidence (based on measurements) that a
worker’s exposure is above the standard
Any individual who cannto be classified in A or C

There is 95% confidence (based on measurements) that a
worker's exposure is below the standard

Note : STD=standard

LCL (at 95%). >STD

UCL (at 95%) = STD
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Table 2. Exposure concentration of particulate according to unit process
Unit Operation Cases Mg 6g Mean SD Min Max
process of LEV mg/m? mg/m? mg/m’ mg/m?® mg/m?
Welding Op 2 7.55 1.8 8.23 4.61 5.0 11.5
NO 19 513 29 7.03 5.04 1.0 18.8
Grinding Op 5 2.75 1.6 2.99 1.20 1.5 4.0
NO 11 2.69 2.0 3.50 2..89 1.2 10.3
Welding- Op - == = = = = =
grinding NO 7 4.79 1.7 5.28 2.41 2.4 719

Note : Op=0Operating : NO=Not operating ; LEV=Local exhaust ventilation

Mg=Geometric mean ; ¢ g=Geometric standard deviation

S D =Arithmetic standard deviation ; Min=Minimum ; Max=Maximum

Table 3. Comparison of exposure concentration according to unit operation without operation of local

exhaust ventilation

Unit process Cases Mean rank Mean. mg/m?® SD, mg/m?

Arc welding 12 21.0 8.13 5:19

Grinding 5 10. 6 2.99 1.20

Arc welding-grinding 7 16.9 5.28 2.41
x*=7.66*

*p<0.05
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Table 4. Exposure concentration of arc welders and gas welders

Unit QOperation Cases Mg L Mean SD Min Max
process of LEV mg/m’ mg/m? mg/m? mg/m’ mg/m®
Arc welding Op 2 = - - — 5.0 1.5
NO 14 6.37 2.2 8.13 5.19 1.0 18.8
Gas wedling Op = = - — = = £
NO 5 2.85 2.6 3.96 3.28 1.0 8.8

Note : Op=0perating ; NO=Not operating ; LEV=Local exhaust ventilation
Mg=Geometric mean ; ¢ g=Geometric standard deviation
S5.D.=Arithmetic standard deviation ; Min=Minimum ; Max=Maximum

Table 5. Comparsion of exposure concentration according to arc welders and gas welders type without
operation of local exhaust ventilation

Welding type Cases Mean rank Mean, mg/m* SD, mg/m®

Arc welding 14 1L.2 8.13 5.19

Gas welding 5 6.6 . 3.96 3.28
U=18.0 Z=-—1,57

Table 6. Comparsion of noncompliance ratio of welders’ exposure concentration according to Korean
strategy and OSHA strategy

Strategy Cases Noncompliance Possible overexposure Compliance
Korean 47 40.6 57.4
OSHA + Officer’s 47 40.4 2.1 57.4
Employer’s 47 42.6 | 55.3

Mg, mg/m® ag Mean, mg/m® SD. mg/m? Min, mg/m? Max, mg/m®
3.38 3.22 5.48 4.69 0.05 ° 18.8

Note : Standard=5mg/m?® of welding fume
+CVy=total precision of sampling and analysis, 5.6% (Quoted from NIOSH Methed 0500)

tUnit=precent{ % )

Table 7. Comparison of noncompliance of welders’ exposure concentration according to total precision of

measurement
Precision Cases Noncompliance ~ Possible overexposure Compliance
CVy, % % % %
5.6+ Officer’s 47 40.4 2.1 57.4
Employer's 47 42.6 2.1 55.3
10 1 Officer’s 47 36,2 6.4 57.4
Employer’s 47 42.6 8.5 48.9

Note : Standard=5mg/m® of welding fume
+5.6% quoted from NIOSH Method 0500.
tAssumed value
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