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The pumose of this study was to evaluate airborne total,
pirable dusft and crystalline silica concentrations by job or
~ process in underground coal mines. The results were as
-~ follows: I

1. The geometric mean(GM) of total dust concentrations at

~all coal mines was 18.9mg/m’, The total dust concentrations by
_job were 180. 4113{111 at coal face, 7.32mg/m" at beam con-

 struction, 5.96mg/m’ at rock drilling, 2.28mg/m’ at loading/
transportation, and 1.70mg/m’ at transportation. The total dust
concentration at coal face was significantly higher than those
any other ooeratrons(p(ﬁ 05).

2. The GM of respirable dust concentrations at all coal mines
s 5.14me/mr’. The respirable dust concentrations by job were
37.7ng/? at coal face 22.7ng/m’ at beam construction, 2.89ng/
m at Ioadlngftransportatlon 1.37mg/m’ at rock drilling, and 0.59
m' at transportation. There was a statistically significant
fference among jobs(p<0.05).

3. The GMs of total and respirable crystalline silica con-
ntrations were 0.13mg/m’ and 0.05mg/nmt’, respectively.
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contents in respirable dust by ]Ob were
4.7% at loading/transportation, 2.6% at be:
0.39% at coal face.

4. The 66.7% of total dust
governmental occupational exposure
64.0% of respirable coal dust sample
OEL. The percentages of tota
exceeding the Korean OFL, the
Governmental Industrial Hyglenlsts
Value(TLV) and the 0camational ;
Administration(OSHA) Permissible Expo
64%. 84% and 72%, respectively. The
silica samples exceeding the above
60% and 72%, respectively.
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Figure 1. Distribution of total and respirable dust
coneentrations in air

Table 1. Airborne dust and crystalline silica concentrations by mine

Bl N 2] Felatadtotal free silica)
2 354 frelKrespirable free silica)
9 5= 242 013 9 005 mgm'z U}
Bt 584 fEty Hasss
EFF71E (01 ngm) Mo} dgton
ACGIH 2 NIOSH 7]30.05 ng/m’)ol] &}
e FERIUS: MRS B
&7, ACGH ¥+ NIOSH +£7]%2 2
Hhs A7h A Al whe ST
= of@ Zol7t AATHp>0.05).

2. Y4 R0, SEYEN ¥
REl 55 2%

At 271 QA9 AA A3 A
FEZ, ITPERD, fTt EeE
Table 2 ¥ Figure 29} 2t}

Ol s Total dust conc. Respirable dust Crystalline SiO; conc.(mg/m’)
(mg/m’) conc.(mg/n) Total Respirable
KD 16.3'(10.0)° 5.19(15.4) 0.15(1.54) 0.046(3.9)
M I it N=13 N=2 N=13(ND=1)’
DK 2.7(9.7) 3.96(5.0) 0.010(45.2) 0.046(4.0)
| N N2 N=3(ND=1) N=12(ND=1)
18.9(9.4) 5.14(9.1) 0.13(15.1) 0.050(4.2)
Total 0.49-331.6 0.20 - 2132 <0.001 - 22 <0.001 - 045
N=24 N=25 N=5(ND=1) N=25(ND=2)

* Geometric mean(GM)
® Geometric standard deviation(GSD),
© Number of samples not detected(limit of detection = I pg/sample)

Table 2. Airborne dust and crystalline silica concentrations by job or process

Exmsiiice Total dust conc. Respirable dust Crystalline Si0, conc.(mg/m’)
(mg/m’) conc.(mg/n) Total Respirable
- dlling 5.963(4.1)D 1.37(3.3) 0.21(1.1) 0.054(1.5)
‘ 180.4(1.5) 37.72.3) 216 0.027(10.7)
I T NSNDY
. 1.70(5.2) 0.59(3.0) 0.11 0.024(2.8)
; 132(34) 22.7(39.4) 0.17(5.3)
oot RS eall Rl RS SRR | T s - A
Loading/ 228(52) 28%(1.0) ND 0.16(11)
transportation N=2 N=2 N=1(ND=1) N=2

* Geometric mean(GM)
* Geometric standard deviation(GSD),
* Number of samples not detected(limit of detection = 1 pg/sample)
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Table 3. Number of total dust, respirable dust and respirable free silica samples exceeding the occupational exposure limits by process
Number of samples exceeding the occupaiional exposure limits(%)

Mine / Kcrean‘standard' ACGI?-]‘s TV OSHA's PEL®
ﬁt"l R%"ab"’ Silica" E‘l’]‘;’l Rﬁﬁ*’[e Silica® E‘l’lst‘a’ R“g;‘ble Silica®
Rock .
drilling 0 1(25.0) 0 - 2(50.0) 1(25.0) - 1(25.0) 1(25.0)
Transportation  1(333)  1(333)  1(333 . A6T)  1(333) - 1333)  1(333)
KD Beam ctici 2(100) 2(100) 2(100) - 2(100) 2(100) - 2(100) 2(100)
Coal face 51000 41000 1250) - 1000 3(750) - 41000 4(100)
Total §(61.5) 8(61.5) 4(30.8) - 11(84.6) 7(53.8) - 8(61.5) 8(61.5)
f}n‘.’ﬁ‘i‘ng 2000 25000 0 S HI00) 3750 - 4100)  4100)
Transportation 1(33.3) 2(66.7) 2(66.7) - 2(66.7) 2(66.7) - 2(66.7) 2(66.7)
Beam
DK i 0 0 0 - 0 0 - 0 0
Coal face 5(100) 4(100) 1(25.0) - 4(100) 3(75.0) - 4(100) 4(100)
Total 8(72.7) 8(66.7) 3(25.0) - 10(83.3) 8(66.7) - 10(83.3) 10(83.3)
Tk 16(667) 16(640)  7(280)  _ 21®0) 15600  I§720)  18(720)
(N=24) (N=25) (N=29) =25) (N=25) (N=25) (N=25)
* Korean standards :

Total dust(coal dust) - 5 mg/n7, Respirable dust(coal dust) - 2 mg'm’
Silica(crystalline, quartz) - 0.1 mg/m'
® ACGIH's TLVs :
Total dust(coal dust) - Not established, Respirable dust(coal dust.(anthracite) - 0.4 mg/m’
Silica(crystalline, quartz) - 0.05 mg/n'(respirable)
¢ OSHA's PELs :
Total dust(coal dust) - Not established
Respirable dust(coal dust) - 2.4 mg/m(<5% SiO: ), 10/(% silica+2) mg/m'>5% SiO: )
Silica(crystalline, Quartz) : 30/(% silica+2) mg/m(total), 10/(% Si0++2) mg/m(respirable)
¢ Respirable crystalline silica
¢ Not applicable

Table 4. Crystalline silica content in airborme dust

Content of Si0» in airborne dust(%%)

- Total dust Respirable dust
Rock drilling 0.4(2N ;25;.76 6.3(N¢=3 )6.7
+
Beam construction = 2.6(N_:3i4.2
Coal face (;i?) 0.39(N ; )0.30
Loading, transportation (ﬁﬁi) 4.7(N 36) 1.4
33 £ 44 38 + 47

Total (N=1) (N=23)
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