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The Exposure Level of Respirable Dust of Underground Coal Mines
in Taebaek Area
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ABSTRACT

The exposure level of respirable dust and silica for the coal workers of underground coal mines in
Taebaek area was evaluated. Personal air samplers were attached to the coal workers—drillers, coal cutters,
their helpers, haulers, and separators. Normality and lognormality of respirable dust and silica -concentra-
tions were tested by Kolmogorov-Smirnov one-sample test, differences of means of respirable dust and
silica congcentration were tested by group t-test and paired t-test, and relation between respirable dust and

silica concentration were tested by regression test.
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Table 1. Dust exposure concentration in

the coal mines

Measurement Cases Mean =SD. % Above
item (Range) TLV
Temperature 141 17.6 +4.8 0.0
QD) (11.8—-31.0
Relative 141 90 +10 —
Humidity (%) (34 — %)
Respirable dust 141 9.6 +£17.3 75.9
concentration 0.3—91,9
(mg/m®) 4.4+1,9%
Respirable 117 3.1+4.2 -
silica
Concentration (0.0 —18.9)
(%) 1.3 +4,7%

S.D.:Standard deviation
* Geometric mean =+ geometric standard

deviation
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Range of dust concentration, mp/nf

Fig,1. Respirable dust exposure concentration

distribution in the coal mines
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Table 2. Dust exposure concentration in work site.
Work site
Item o

Drilling Coal cutting Hauling Separating
.Cases 20C41) 59(48) 14(13) 18(15)=*
Temperature 16.0 + 3.6 19.1 + 5.2 18.4 £ 5.4 16.6 & 4. T#x

cH (11.8 —25.4) (12.6 —31.0) (12.0 —30.6) (12.0 — 26.6)+

Relative humidity 93 + 4 93 £ 4 92 =3 70 + 17%x%

) (81 — 96) (83 —99) (87 — 96) (34 — 96) +
Respirable 4.3 + 5.4 16.9 +24.2 2.4 +£1.9 6.8 + 7.2%x

dust concentratin (0.5 —30.8) (0.3 —93.7 (0.4 —6.1) (0.8 —27.8)+

(mg /m*®) 2.8 2.4 8.3 +£3.4 1.8 1.4 3.7 + 2.9++
Respirable 5.5 = 5.3 1.8 + 3.1 2.4 +£2.6 LT & 1. 4%x

silica concentration (0.0 —18.9) (0.0 —13.5) (0.0 —8.9) (0.0 —5.8)+

(%) 2.9 +4.3 0.6 =4.4 1.2 2.3 1.2 + 3.1 ++
% abov TLVs 70.0 93.2 50.0 55.6
* Numbers are dust cases, and numbers in paranthesis are silica cases.

#*% Mean * standard deviation
4+  Range (Minimum — Maximum )

++ Geometric mean £ geometric standard deviation
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2%t 2 s Aok =G B FEE 2
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Table 3. Dust exposure concentration of the paired samples in work position
Position Cases Temp:erature }t?l(jrlnaxtcll:ltf; Egr?fé;?tr)giic?r;lSt cR:zg:lrci?llfrastlilol; % above
¢ % mg /m’® % T
Driller 14(12)* 16.6 = 4.4 92 + 5 3.1 2.1 5.2 £ 5.0%«
(12.0 — 25.4) (81.0 —96.0) (0.5 —16.7) (0.0 — 14.8)+ 71.4
4+2.3 S+ 4.9++
Drilling  14(13) x0T .8 4 4. 3x%
helper (0.5 —6.7) (0.0 — 16.6) + 64.3
2.2 +£2.2 2.9 = 3.7 ++
Coal 12(9) 19.3 £ 4.8 92 +3 19.3 +24.6 Lo 3.5
cutter (15.0 — 30.5) (87.0 —97.0) (2.2 —93.3) (0.0 —11.6)+ 100.0
11.7 + 3.8 6 = 4.5 ++
Coal 12C10) 10.7 + 8.7 0.6 + 0.7*xx
cutting (2.2 —134.2) (0.0 —2.2)+ 100.0
helper 7.9 +2.3 0.3 £ 3.3++

* Numbers are dust cases, and numbers in paranthesis are silica cases.

** Mean * standard deviation

+ Range (Minimum — Maximum )

++ Geometric mean * geometric standard deviation
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Table 4. K-S goodness of fit test for the
lognormal distribution of respir-
able dust and silica exposure con-
centration in the coal mines.

Absolute
ttem  Cases DO e Value
difference
Dust concentration 141 0.077 0.919
Silica concentra- 117 0.119 1.285
tion
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Table 5. K-S goodness of fit test for the
lognormal distribution of respir-
able dust and silica exposure con-

centration of work site.

Absolute
Item Work site Cases most K-S 2
extreme value
difference
Dust Drilling 50 0.116 0.820
Coal cutting 59 0.106 0.811
Hauling 14 0.133 0.499
Separating 18 0.159 0.075
Silica Drilling 41 0.174 1.117
Coal cutting 48 0.141 0.979
Hauling 13 0.178 0.640
Separating 15 0.268 1.040

Table 6. K-S goodness of fit test for the
lognormal distribution of respir-
able dust and silica exposure con-
centration of paired samples.

Absolute
Item  position Cases most K-S Z
extreme value
difference
Dust Driller 14 0.141 0.529
Helper 14 0.153 0.573
Coal cutter 12 0.159 0.549
Helper 12 0.164 0.591
Silica Driller 12 0.189 0.654
Helper 13 0.203 0.730
Coal cutter 9 0.250 0.749
Helper 10 0.239 0.755
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