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O res ponse Satisfaction
17% 24%

Dissatisfaction
. (N=1271)
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Unsuitable time for measurement _ 21
Mo improvement after _ e
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Can't trust IH lab - 8%
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« AL O]4: 370 13| 0|4
. . = PEL =1} 17HE 13| O4
2 | 1910-1017 | Vinyl chloride 501 O|AF 747 23| Gl AX AU} AL O[3k
A
3 | 1910-1018 | Inorganic arsenic |* PEL Z=1F 37§E 12| 0|4
= AL =1} PEL O[5} 670E 12| 0|4
4 | 1910-1025 Lead » 7Y 0l 7 23| GIEEE At ALOJSE ZETHA
«  PEL =1} 67HE 13 Of4
5 11910-1028 Benzene - ALOJA TWA O[30l HS: 113 13| OJA}
Cok o Ax
6 | 19101020 | <€ Oven 20| 27 20| 3742 13 of4t
emissions
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«  PEL X1t : 174€ 13| O
9 | 1910-1045 | Acrylonitrile |= AL 0|4}, PEL O[5}Ql Z<2: 37H& 13| 0|4
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AL O|4: 67 13 0|4
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<H lI-6>

Chemical Ingredients
Coal
Carbon: Flued
Volatiles
Moisture
Ash
Suttur

Silica

<E lI-7> Ejorz

CAS. Number

1333-86-4
Mot Applicable
Mot Applicable
Mot Applicable

7704-34.0

14808-50-7

Eto| SN HXIE (MSDS) At

% by Walght

X2 -

(%% : The State of Queensland, 2018)

Ao 2012HFE 2018HWHX| &OHH

o FRE UY SY
2= NHFE(FE) SEHSHE=H) HE e
A 22k QlAl), kcal/kg 6,125 5,636 5,076
Ho FUE % 31.2 36.1 394
Ho o= o % 0.50 0.64 0.52
A 38, % 149 8.1 6.8
oA DEERA QF % 51.1 476 40.6
B|(Ash)o] WF HES Al2[FHSIO.), % 57.6 47.6 478
(FA: kAR AT 2019)
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<E lI-9> 2 WA HYXH B2 T(XFARE) 2FS a7t

=3z
HM”’EI‘ 5:§7|-’.v_<-
=E HARBLEY) 0] 2 (ACGIH)
0.408 mg/m3 0.05 mg/m’ 0.025 mg/m’

(FA: s SHeEhdzA 93], 2019)

9] 97 AF(TARC, 1997: Naidoo %, 2006: Hicks & & Yager, 2006)°]

S Z#s Atk Hicks & &

Sel T Adue 7 2 B A]dae)

5 mg/m (B9 0.008-96 mg/m)E ZAHHYT

AA 574 A8 60%7F =&7 S 233 Ao BIFAY 5F

A ERE ARY fEaAe 3d =% FEE 0062 me/m2 UERY Sy
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<H II-17> J|E} ZUSE = %y

=4Y 1= 32 E¥Hs | HE
1 TMSLIEE - 372 22.6%
2 Folpi - 131 8.0%
3 2L L|O} 7|El 2Z7|ateld & 1 127 7.7%
4 Iy drotd 1A 110 6.7%
5 It - 104 6.3%
6 | 11-C222-1-EE20& - 91 5.5%
7 A 82 5.0%
8 OlazZzd A= - 77 47%
9 =5 MMEY 2 63 41%
10 n-2Et - 63 41%
11 ERE] - 64 3.9%
12 HEYD=S - 62 3.9%
13 CIS220E 4ok 1B 52 3.1%
14 OpgHt7kA 7IEl 2g7|ateld & 1 48 2.9%
15 OtA| & 32 1.9%
16 1-HE2QIo2o) Hierd 1B, dAlEd 1B 27 1.6%
17 12-CI2220 2 M 2 20 1.2%
18 n-2l At dA=d 2 14 0.9%
19 EEEEES - 12 0.7%
20 EZ|ZE20Ed drobd 1A, HO[RIY 2 12 0.7%
21 RAEE - 10 0.6%
22 ELERS - 8 0.5%
23 Al ZE M - 8 0.5%
24 A E - 8 0.5%
25 =FEIEYHS|E - 6 0.4%
26 o Eo[AREAE grord 2 6 04%
27 TS E - 6 0.4%
28 A0 E - 6 0.4%
29 2-FEA0]|EH2 2HoM 2 4 0.2%
30 Ooff 2l qrord 2 4 0.2%
31 EN} - 4 0.2%

A 103 1,643 100.0
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N 7|Et 5-15
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<H lll-46> &3 SAM2 P T U EIXMEZT AIE MH TL
A ID | 4HY HFEL TE A H[Z
B K EFE MEFE B/C #14 SFE M HA Al
B/C #14 E|MET =
S sle AMEFSE [ff = E
B-2 4100 B/C-#26F SH& AMERS I =& s
8.7 SAYE HEF B/C #2805t als [ sk el £
i E|HET FREs & 0|M9
2 I_—AL - n
88 | o E2HE HY EHETN et
B-9 4557 EZ|HE HE E[MZEZI2 g
EZ|HE &0 §+F B/BOHE ;
B-10 5| X237
B-11 8z 7| 7| 15 EH &7 "
ol 3 R HIEF HA4 9
3™ A = O A
22 7357| bottom ash .
B-13 | 7-827| 2 H’L* MNaMF Al =& | 0|29
o_l_
— g%l
B-14 7827| fly ash MYLAIR1) | SHOM EXI2
B-15 78%7| fly ash HEAAZ2) AR Al EE
<H lll-47> &3 EME QT JIGHUZE AR XNH SiY
A2 ID HEdY 2| ALH 2
- ol ot
B-3 ocma Qo[ L
B-4 Ho|RH B2 1HARRZ
_ onc A2
e si42o/% = °
B-6 X10f 01 &4
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<E Il-48> HYUB| S 0|2 EHNEI(HEN) BIAE 24 B
= (mg/k
NB NEHAEA ST (mg/kg)
ID Al As Cd Co Cr Cu Mn Ni Pb Zn Fe
MEFE B/C #14 o
31 | o g1 i) 127067 | ND | ND | 584 | 522 | 1360 | 14426 | 674 | 897 | 2066 | 115
B-2 B/C-#26F B} 1374651 | ND | 083 | 386 | 7533 | 21681 | 19159 | 4009 | 2505 | 52858 | 126
AbQl M
B-7 SMER SPSB/CH#28 | 5cecoe | 141 | ND | 413 | 1381 | 2743 | 8352 | 1220 | 832 | 9082 | 093
o EHE
B-8 ED|HE HISH E|N2X1 | 418146 | ND | ND | 488 | 1731 | 3195 | 10361 | 1198 | 1359 | 68721 | 1.15
B-9 E3|HE HIS E|NMEF) | 318002 | ND | ND | 430 | 1549 | 2528 | 9872 | 1169 | 1118 | 70467 | 1.09
=oTE S0 97 %
B-10 iy~ foggt L A 134532 | 158 | ND | 493 | 539 | 1179 | 6791 | 894 | 618 | 2827 | 062
o7 439832 | 050 | 014 | 466 | 2209 | 5443 | 11494 | 1527 | 1222 | 34337 | 1.03
LOD(ZZ3H) 2380 | 105 | 019 | 018 | 039 | 044 | 137 | 015 | 037 | 047 | 00025
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<E ll-49> 2d2 T 0¥ EXIX(YST) HIME 2N B
SE (mg/kg)
1% NEXHT 2
Al As Cd Co Cr Cu Mn Ni Pb Zn Fe
7| XX7| 15 E|A
B-11 87| H;,(ll“’ & 812374 | 288 | ND | 338 | 714 | 1436 | 17771 | 886 | 177 | 2442 | 118
B-12 787| IX7| SH 48 | 785575 | 2153 | ND | 472 | 1280 | 2977 | 21728 | 1280 | 534 | 2960 | 166
O|E "‘7
B-13 | 3%MA EE”%LE’\Oﬂom BN | 100066 | ND | ND | 091 | ND | 815 | 8030 | 315 | 052 | 242 | 050
7-827| e
7,827| fly ash
B-14 S AR ) 859742 | 1235 | ND | 704 | 787 | 2789 | 23719 | 1202 | 887 | 4418 | 138
7827| fly ash
B-15 XS AR 2) 889151 | 1257 | ND | 706 | 800 | 2850 | 24097 | 1170 | 877 | 4492 | 143
7 6911.82 | 987 | 000 | 462 | 716 | 2173 | 19069 | 971 | 505 | 2911 | 123
LOD(HZEHH) 2380 | 105 | 019 | 018 | 039 | 044 | 137 | 015 | 037 | 047 | 00025




<H IlI-50> 1¥ME EIANE BN 21

N BT A SX (my/kg)

1) e Al As Cd Co Cr Cu Mn Ni Pb Zn Fe

B-3 QLo|HY 253.73 ND | ND | ND 1.31 255 | 4842 ND 2.76 11.71 0.11
ocma|

B-4 T Mo 457.36 ND | ND | 043 | 228 | 343 | 6473 | 163 | 246 17.84 0.11

E< s 355.55 ND | ND | 022 | 180 | 299 | 5658 | 082 | 261 1478 0.11

B-5 =& 3332379 | ND | 115 | 439 | 9625 | 42859 | 30528 | 67.66 | 2590 | 114463 | 206
SIS

B-6 e Z10i|OfEH 820535 | ND | 3.88 | 13.85 | 198.79 | 59559 | 300.65 | 167.28 | 117.31 | 124957 | 172

B 20,76457 | ND | 252 | 912 | 14752 | 51209 | 302.96 | 11747 | 7161 | 119710 | 1.89

LOD(HESH) 23.80 105 | 019 | 018 | 039 | 044 | 137 | 015 | 037 047 | 0.0025
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<E II-53> &7 % ZEX S 385 =55 B 21t

TRl pg/m’

T2 24 Al Co Cr Cu Fe Mn Ni Pb Zn
30354 0020 | 0339 | ND | 50847 | 0844 | 0065 | 0.164 | 1967

1.954 ND | 0184 | ND | 4934 | 0098 | ND ND | 0353

40.506 0037 | 0301 | ND | 75909 | 1.233 | 0072 | 0.049 | 2712

2926 ND | 0243 | ND | 7292 | 0380 | ND ND | 0630

T 2315 ND | 0122 | ND | 4976 | 0099 | ND ND | 0.149

MEERE | Aot 4606 ND | 0120 | ND | 9260 | 0191 | ND | ND | 0490
o= 7416 ND | 0118 | ND | 14269 | 0238 | ND ND | 0292
g 6.340 ND | 0128 | ND | 11460 | 0200 | ND ND | 0.266
4271 ND | 0287 | 0.038 | 44645 | 0592 | 0093 | ND | 3797

1.769 ND | 0200 | ND | 9458 | 0175 | 0032 | ND | 0.725

4695 ND | 0295 | ND | 32736 | 0465 | 0064 | 0.188 | 2.265

3LUMA 8.647 ND | 0266 | ND | 14004 | 0418 | 0058 | ND | 1365

HE2tl 5.549 ND | 018 | ND | 8922 | 0.151 ND ND | 0648




10400 TN MUSIATI} HE CUS Qo Al ALY AL
HR| : g/’
3N
T2 =4 AL 0 Al As cd Co Cr Cu Fe Mn Ni Pb Zn
=220 2off & MH 787.1 | 1.588 ND ND ND | 0212 | 0341 | 41581 | 0327 | 0055 | ND | 0.643
JefMErY] otdaZ] 8208 | 8614 | ND ND ND | 0259 | ND | 24380 | 0386 | 0066 | 0034 | 1376
SIER | sy | AH 2 LR HY 7775 | 16541 | ND | ND | ND | 0152 | 0061 | 15885 | 0302 | 0036 | ND | 0765
== 2oy 1 6420 | 5654 | ND ND ND | 0033 | 0125 | 7.641 | 0129 | 0043 | 0067 | 1.780
=+ Soot blower FH|
6399 | 8388 | ND ND ND | 0031 | 0229 | 12239 | 0217 | 0076 | 0098 | 3.134
- 6285 | 8735 | ND ND | 0014 | 0075 | 0.108 | 12903 | 0218 | 0072 | 0.124 | 3.254
Lance tube 574 &4
6095 | 7.301 ND ND ND | 0061 | 0094 | 9647 | 0166 | 0062 | 0.102 | 2.742
LOD(AZEBH) 0035 | 0083 | 0012 | 0014 | 0009 | 0022 | 0060 | 0.005 | 0028 | 0020 | 0.015
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S
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SIS RECEERE L
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1060

<E IlI-54> EY¥YG S =3 2
ol ek | EEXS
T2 =4 AL 0 5= (mg/m) %)
ola| M 1046.0 0.014 28
1041.0 0.013 26
NEt 2 10417 ND -
Juizia 10354 0.009 18
erax | AERtOl | et T 1105.2 0.007 14
iy 11219 0.011 22
=3 %Y
A M a0l QALY 7839 0.028 56
" splmeueE) 7544 0.052 104
7794 0.019 38
3URA | AIE} MIERIO| QUAPKH| | 7806 0.021 4
AERZIOl | - DAXA 754.3 0.027 54
=20 23 % M 9744 ND -
P MERY oHH a2 1004.4 0.007 14
N N AH =2 L HA 1020.6 0.021 42
gz 837 =g
LE R | Bop TEE20{(Soot blower) | 783.6 ND -
N A _
SPE 7657 ND
7724 ND _
L tube FH &4 §
ance tube 7 53 765.7 ND -
X HESH|(mg/sample): 0.005
X N8 SE LE7|FE(mg/m): 0.05
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lo 12-HEZ 2
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AFAFA A 7+ 51.62 ppm, 86.77

(200 ppm) 2l °F 26%, 43%

NAARE 0.015 ppm, AGAIFE 0.027 ppmlZE T=Z7]

mK

1,2-t) 22 29

ppmo.
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108+-+ Z2Y MAUSFFIL M= ZYS 2T Al ALY A+

<E llI-55> MAHXN(EMC—-100A JEIY) &5 =9
BN NUUFNY AL

2ok
A flEdEr 2ot AUREEH
guy | sams | 29 .
0,
R R R i
M | ax fE+E (o) B
o T pp (%)
12-CIZ22 | 5162 | 2581
' 156-60-5 | 25-35 | 2 | 2 | 4 | AR
ORAEHA) SEUHE T | 433
ElA22 o 0.015 | 0.004
. Fo 108-87-2 [ 25-35 | 1 | 1 | 1 | ZOj3eH
el 0.027 | 0.007
3-OElSA | 589-34-4 | 10-20 | 3 1] 3 | 4 - -
2-mEE At | 591-76-4 | 10-20 | 3 1] 3 | 4EU - -
1,2-CHO|H & SAnlstols]
Ao|2zme | 2452995 | 15 | T 11 | 0 - -
1,3-CHO| 0 & —
Aoz zme | 2453001 15 | - 1| - | BHEY - -
ND -
det 142-82-5 | 13 | 3 | 1 |3 | ST
ND -
X HES | (ug/sample): 12-CIZZ 202 96, HEAZZAL 18, AL 20
X 1888 TE7|F(ppm): 12-CIZZ201EH 200, HEAZ S 400, EH 400
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Abstract

A Pilot Project for the
“Integrated Assessment and Monitoring for Workplace

Environment”

Objectives:

This pilot project was performed to examine the feasibility of the
strategy of integrated assessment and monitoring for workplace environment
(hereafter, lamWe), which can be the basis of proposing a direction for

system improvement in Korea.

Methods:

A comprehensive risk analysis was conducted for a coal-fired power
plant. Workplace environment monitoring reports for recent years and the
MSDSs for substances used in the plant were thoroughly reviewed. A
working environment monitoring for a part of the plant was also performed.
Based on these activities, we suggested a list of target hazardous chemicals,

tasks with priorities and an appropriate monitoring interval. for the plant.

Results:
A direction of the improvement of workplace environment monitoring

system was suggested as follows:
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(1) target chemicals should be expanded as many as sampling and
analytical methods are available

(2) risk-based adjustment is necessary for determining monitoring intervals

(3) a sampling strategy should be warranted to reflect the worst-case
scenarios

(4) sample size should be increased for obtaining more reliable results

(5) sampling strategy should be connected to risk assessment

(6) accommodating the current practices is also necessary for soft-landing

on workplace environment monitoring system

Conclusions:

The current system of workplace environment monitoring practices has
caused distrust among employers, employees, as well as professionals in this
field. It has been also criticized for its inefficiency. This pilot study made a
suggestion for the improvement of the current system, so called, “Integrated

Assessment and Monitoring for Workplace Environment, JamWE”

Key words:

workplace environment monitoring, monitoring intervals, risk assessment
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