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ABSTRACT

Object: The aim of this study is to suggest a list of priority chemicals for the Hazard & Risk Evaluation of Chemicals
(HREC) controlled by the Industrial Safety and Health Act (ISHA).

Method: Screening assessment was done for 642 chemicals whose exposure threshold limit values were set by the Ministry of
Employment and Labor (MOEL). Hazard data were collected from Korea Occupational Safety & Health Agency (KOSHA)
and/or other toxicity database. Exposure data were obtained from KOSHA internal database. The hazard and exposure
scores of chemicals were listed by order of priority in accordance with GHS classification and exposure index data.

Result: From the result of screening risk assessment for 642 chemicals, we extracted a list of 13 priority chemicals for
HREC performed by the ISHA. A priority list of 27 chemicals which have carcinogen, mutagen and/or reproductive toxicity
but not controlled by the ISHA was suggested for additional evaluation as "chemicals for special management".

Key words : Hazard & Risk Evaluation of Chemicals (HREC), Priority chemicals, Risk assessment, Screening risk
assessment, Carcinogen, Mutagen and/or Reproductive toxicity
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Table 1. Chemical list regulated by the Induatrial Safety and
Health Act (ISHA) Compared with Korea and Japan

Japan Korea ISHA
(2011) 1982 1990 2003 2003~2011
N Total N N  Now Np Class  N(Nearcinogen)

Year

Organic 54 51 54 7 Organic 113(4)
solvent solvent
Soecial 84
peeta 52 54 17 Metals  23(4)
chemicals
Acid/
) ) ) 7 Alkali 17
Gas
- - . 15(1
phase M
Total 105 103 108 24 84 Total 168(9)

J Korean Soc Occup Environ Hyg, 2011: 22(1): 72-80

Evaluation process Subject

Occupational Safety and
Health Research Institute
(OSHRI) and/or Outside

Suggest a proposal &
chemical list

Expert(OE)
!
Confirm the proposal & HREC
chemical list Committee(OSHRI)
!
Planning HREC Commiljt]:::a(((:)SHRI)
!

Perform HREC OSHRI and/or OE

+ Hazard identification

+ Dose-Response assessment
- Exposure assessment

- Risk assessment

l
Econo- &
Evaluati f
vauation ot gocial OSHRI and/or OE
the result .
evaluation
|
Review & suggest the level of HREC
restriction by regulation Committee(OSHRI)
l
HREC
Submissi f final rt
ubmission of final repo Committee(OSHRI)
!

Occupational Safety and

Revi final isi f th
eview & final decision of the Health Committee

level of restriction by regulation

(Ministry of Labor)

Figure 1. Process of the Hazard & Risk Evaluation of Chemicals
(HREC) by the Industrial Safety and Health Act (ISHA)
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Table 2. Number of chemicals (or chemical groups) regulated by the Industrial Safety and Health Act

Industrial Safety and Health Act

Toxic Chemical

Level regulated TLV set I:E:Z?: Regulated Action level  Permission Baned mini(srtif'u:)?e]sn\t/)i);oil;en )
TLV set 642 181 168 13 13 32 153
i::)‘z::: 181 181 168 13 13 1 56
Regulated 168 168 168 13 - 1 49
Action level 13 13 13 13 - -
Permission 13 13 - - 13 -
Baned 7 - - - - 66 1
Toxic chemical 153 56 49 4 4 52 631
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Table 3. Scoring by health hazard classification according to the GHS (Maximum score 10)

Score Carcinogen Mutagenicity RCpI‘Odl..lCtIVC Resl'al'rato.ry Target organ Acute toxicity Irritation Slfl.n_
toxic sensitization (repeat) sensitivity
10 1A,1B 1A,1B 1A,1B - - - - -
9 2 2 2 - - - - -
8 - - - - - - - -
7 - - - 1 - - -
6 - - - - 2 - 1A,1B,1 1
5 - - - - 2 - 2 -
3 - - - - - 12 - y
2 - - - - - 3 - -
1 - y y y y 4 - y
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Table 4. Regulated chemical status classified by using amount
and number of workplaces & workers used chemicals

CASE N(Total) N(Regulated) %
. -1
Using amount >1000 235 118 50.2%
ton
Number of o
workplaces >100 105 2 68.6%
Ni f k
umber of workers 166 105 63.3%
>300
Number of workers 154 21 13.6%

<30
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Table 5. High priority chemicals for HREC not regulated by the Industrial Safety and Health Act among the chemicals set TLV

Chemical name Scoring method C M R Amount

I il 11 (t/year)
Gasoline 2 2 2 1B" >10°
Di (2-ethylhexyl) phthalate 23 23 24 1A 1B >10°
Ethanol 25 25 31 1A” 1B 1A >10°
4,4 " -Methylenedianiline 30 30 39 1B 2 2 >10°
Chlorodifluoromethane 43 61 79 1B >10°
Nitrotoluene(o, m, p) 50 90 126 1B 2 >10°
Carbon black 157 39 47 2 >10°
Naphthalene 171 63 53 2 >10*
Allyl chloride 174 66 60 2 2 >10
n-Butyl acrylate 175 67 67 2 >10"
Ethylidene norbornene 182 74 75 2 >10*
Ammonium chloride fume 187 79 88 2 >10"
a-Methyl styrene 188 80 89 2 2 >10*

I) Scoring by hazard (listed by using amount in the same hazard score), II) Scoring by (Hazard score x 2 x exposure index),
III) Scoring by EU EURAM, C; Carcinogen, M; Mutagen, R; Reproductive toxicity

) 2)
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in case of drinking

Hota g olE, ofdejdl kmH 2, vE ofa L
°o|E, d3}t diE &, a-vlE LE RS 2650 U
olg F AtetA(EAAD, HFEZEHIE &

832 w371% AAY L G- 98 Bk ATE

9 G304 - BB ST o] B pE B4
2 B3k pel 5 WA Algko] Zbsdhe 3 ARG 2
A % ek, sk gbaet ol thiE U A4

©0} Bolo] W u ietal Zo] WAl
£ A ALEEEA B A4
39, ol g sz
Itjobddl, 2RSS0 20g,
=, w%#aﬂﬂm)ﬂ%za
ol ol =, o2l

=4Z fal4- Hfﬂ“ﬁﬂﬂ Jhoﬁi % d—c%’% —I‘E
E 2 2 A ¢FE] 9 tH(Table 5).

A3l Y FA WAA=EE “SHAE FalE
A2 qtAskar dheky, Mol e, Al 9 27
A7N=4EEEE) 52 5 SEXAY A4S
e SERY e AEYY SEEEY
HelE A5 flste] A3 HA Hedid=4d 5
CMRZ 25|39t 43 137 e 8o &
F& HET] Table 60 A|AISHTH AEZAY} =&

J Korean Soc Occup Environ Hyg, 2011: 22(1): 72-80



78 FHA, dAE, 98

Table 6. Number of CMR chemicals regulated by the Industrial

Safety and Health Act
il;s:};fjcgt;{o; N(total) N(regulated) %(regulated)

1A 49 26 53%
Carcinogen 1B 46 22 48%
2 91 48 53%

1A 0 0 -
Mutagen 1B 24 19 79%
2 90 50 56%
) 1A 16 9 56%
Reproductive 44 30 68%

toxicity

2 130 56 43%

7|2 CMR(EH, Hol 94, A4 =) 22 §

A9 fald o r ERE FEIA, 1B dFts &
Aol dhate] ), 8|7F e dEL R A4 v
dhob A 221 1A 9] 53%, IBEA 2] 48%, A=A 1A
B3 56%% et HH o g pEjgiao g 2%
7] o2 CMREH S 2iH SWlEv) Lpazetel 22
HGAAE S} o] FaE WA 5o R I
A=AY 5H {5, Fa o] Foter] g2 &

o] e o]},

ShetEd B 24 Y =&V E L g eF R
AL A2011-1355 9] &7 F TAEH F 9ehA,
t‘ﬂio]%]/ﬂ A EX B2 = xgzq T AF S-S 2 A o

Table 7. High priority CMR chemicals for HREC not regulated by the Industrial Safety and Health Act among the chemicals set TLV

chemical name C M R Amount(t/year)
4,4 " -Methylenebis (2-chloroaniline) 1A 2 >10°
Chloromethyl methylether 1A >10
Silica(Crystalline cristobalite) (Respirable fraction) 1A >10*
Silica(Crystalline quartz) (Respirable fraction) 1A >10’
2-Chloro-1,3-butadiene 1B 1B 1A >10°
Benzyl chloride 1B 2 >10
Biphenyl 1B >10°
Chrysene 1B >10°
Dimethyl carbamoyl chloride 1B 2 >1
Silicon carbide(fiber only) 1B >10°
Benomyl 2 1B 1B >10°
Allyl chloride 2 2 >10
Catechol 2 2 2 >10°
Methyl hydrazine 2 2 >10°
Vinyl cyclohexene dioxide 2 2 >10°
Carbaryl 2 >10
Dimethylaminobenzene 2 1
Diuron 2 >10*
Ethyl chloride 2 >10°
Furfural 2 >10
Hexachloroethane 2 >10
Isophorone 2 >10°
Naphthalene 2 >10°
n-Butyl glycidyl ether (BGE) 2 2 >10°
n-Phenyl-B-naphthyl amine 2 10
p-Toluidine 2 >10°
Tributyl phosphate 2 >10*

C; Carcinogen, M; Mutagen, R; Reproductive toxicity

J Korean Soc Occup Environ Hyg, 2011: 22(1): 72-80

http://www.ksoeh.org/



AAMHEAY G BElFE HE

e
AN
il

TLEAZF Gt E QA HEEFol 0.1E o] o & 9t
ob% 312 9] CMREZ 2 Table 59 A 27] 23 A7
7ol ol S\t hFFRELR S5 A otE |
ERERA 5439 245 At 27F 9 CMR
B8 BN e PR A A EZ
Q3 S A Hr A B2 2 A ekl ch(Table 7).

v. 1l

1]

ARl AN st 9 AR AR
=E YA et 1982 7] 23} 20029 M6
= A, a7 47 5 wEA A H3 A
TS 5, 2002) ATS t&""sﬂ 20034 7§ ©f
278k ek 22U 21T SAICM (34 shste
#el e 55 Folol sietgAe) 27 @A
FEL oo et 49U, Y8 5 FHow
7ot 9l ol g H bl 712 shsHE A #elv) A
=53 glon], $elueel A E seHEd e
o Qlselrt 2557 At e - A8
Prlo] 7|23k steEA B Al 2go] 7HEE Y] A
ZF5FA T 5, 2008 = ujofl GHSA = =& A7 =2
slelE A e o] 7| E Eo] H O34 B0
ol met, =y +5 i}ﬂ“” f 12,0005:°]
tiake] GHSol|l 2%t 3l 745 DB} 455
3L, °l°ﬂ E}E} TrafeketE ‘4 g ol e
4 W, HE7F e sk Al HgleH, GLP A
e %??J ‘g‘u% A A" o] FEE ] HhHE e
= 9%t %%‘% JA=7F AAbE AL Qe 3,
AR 72T gt bl
om, 2006 o] =E7]|E A
e At el B2 8= s g7t A=t
%23 gic}.

ole} Zol g - AW Brel LA fafst
shEd o #eol Bk Ff o] o] 4P ol wet
et A = AL ehekE ol vt w4, 37k
Etth_]-g]q{/\]- ol J_]-E]EH/\]- 5HE'7<1 = 1:H7<—] J_]rgl/\z
2SR TeEkE A Y R - A9 bl

1(2011.3.2. A1-G-1eF ol F A|105)0] A7 =
ow olg IR Frhg S AdFHo® sy
317] 93l zF Bof AEI2 TAH setEA I} A
9187 74 &G E L (L8 = F R, 20110).

Lo

http://www.ksoeh.org/

A7k 3

2 feld - 1848 Wi FREE AAd B3 97 79

I:HN—g]_?sl—E'xlo rooH xlgq /ﬂ;q -
A Al TRt At (FHE 5, 2002)
5t 2003 AFGerA R AN MALS 7|E

e S Q19 GHSS} 2L 7
AT 08T 4 gsl]

el
N2

ol F
oL

s

N
r o 12
o

g
=
o
I3

¢

_,d
o of

l

oo m e
i/ =)
i o

f
o |
%
ozig
Il
=

o
Qb
o
N

N

fd

¥ il
=
gh

M =z

5

2 oy 4> 2 N HE
i)
[
E

il
f
o X
)
e
ﬂj?‘i
2
LE
(o]
f&
i
g>
ﬁ?
zn
_&E
o o

i & QA o|getel shite
B2 FUSE e Baol Belsiad S g
23he|st 24 Ho] 94

wﬂmwdﬂﬁ 73 A Ak A GAl e
el 471840 1,2, 3% 9 SHoteEA 12,35
104 3 OF 60%7} HFAHAA Sl Tt 17} Glo]
A 2719184 372 A g5t710lE Aol dgieh
200790 = G314 - JBA B 93t LM}

B BYBE 2 AT 5, 2007)7k £
oleh. TLejL} 2007 0] % GHS B2 52 o] g3 4
ol BFeF 2 £ 1,0000] Fofl Btsto] A4S
Ztho] GHS MSDS DBoJ| 4 A 55} 318122 1,000
o5 HATOR Sas Aol Atk th,
AT AR 2GR Aol YA A
Ao Beld AN Feksto] AL 5
Fastel Ao Rolstu, AT 4n ATo =
Q18] = E o GHS BIAH 42 h| skl o,
A o 4, /A THs A ol Thel) S

jis

O

o]
AA ATITFE 5, 2002)0 4 & 3k, AT
o olHolatt He Fakdto] H4y - axl +
baE A gofslid el Sl WE FFE
W71 5 ]2 00 A 14}0]9] gEo = H@atol, W4-2]
ﬂvﬂbuﬁﬁm-i‘l%glaﬂqgwaa
Ack KA HoH S P HYAT ]
mAﬁ%J%DﬂHLGB FATE AET A
7]—0-5HA4 4 B8 & QA A55}5)e] )gl%l:fgﬂ- ;(]
B2 AT Tl AYY TPEAGIF)T
MSDSEEAY H42 JHFt ARE A5l

AE-35F4 ). u]l=k EPAY]| A= National Priority List

J Korean Soc Occup Environ Hyg, 2011: 22(1): 72-80



80 FHA, AE, WIS

M2 g1stol A (600%) + NPLAFO|E 781714
(6007) + AR =2(3007) + AFe=29] 22143 (3007)
© 2 AlFst sto] FriAd B4 FAE AT
5+ THEPA, 2011).
shetEd o] AU & o =
A

=2

o &
ok oldt
o o@ i o N of AN B R B

"”]:o

off
i
oo 2
off' o
il

i
Ui
BN
>
_|>i

o 1ok E
4 ot i
B o

I

El

_C|>L

£

s

N L

ok

>

30,

> N

=)

1

M

>

N
:&E
i ojl
m?rﬁ
5t
jﬁmlm
o o
£ R
24
_‘LO
N
S
g
gL
r.l
o

odh o 10 N Ho
0 E DU oy ol

1~

o o2 o
N
1o
o
o
i)

NI

Uopo 0 oX ox 10w wn mo mv rfr L ok

oxl oX
ol
o
o

ol
ol

fu
do
D)
=)
)

N
=%
i

Mot My Xoo
J ﬂ_lt
2 o Iy

>

Bom 8

27%
AR HYL AL =]
3hehe RIS £ AFo] AL e

o

N
oA
32 O
i)

4 =
o
W o
H—N I‘IF

oo kI Ma
oo
Mo o

lo f
bl
T
ot
>

AR, =
7

Mr N ofn ofN oY mv N o) o )y ok do B e ofm EL N oM
ofl o

2% © 2 = CRS(Chemical Ranking & Scoring)
ol g3te] “GalA =9, AP 29 o
“EURAM 2 9]°0] ©]3ke] 94 9] 222 214 5}o]

Hlashgch. Al A9 RalA, S8 e,

T o » K dlo du H

N
it
i

HHH, A =97 73
9 w2 A SV HH O R & = 9] “Fal A
=R gkl gk A&7t TS E YL & 4
2Uth “EURAM =9|"= Fald 2 g ¥ oty
71 59 847t 7hujElof Qo] Y F7] T2
<95 7HA €t o] at 2ol 3714
of W F 271A] ool A 7HE 7} 100
A2 271984 B7F A7 4 =97t
33Ut Table 5] A9 A9 =
CMR & 1A, 1B ¥ 5220 3l g3}

_o_rf;-k"
p £ F

e
fg g o

A e

ro

i Hr 4o o ox

o
ofX

J Korean Soc Occup Environ Hyg, 2011: 22(1): 72-80

rlr
it
i)
u
H
=
jﬁ'.
i

o
o
7a)
rlo
it
i)
o

o
A
Mo
2
'
of
_?L jﬁ: 0!
2y
-y
212 »0
S %2
e
g

o &
e

>
ft
oL

>~
o

P B
i
-+
FN
Lol
o HU omE HT = K o op

ol rH
k1

o
3
4

> oof 1o

2 o

i)
=2
N
N
>,
o
(]
)
D)
i

g
ot
o &

S
oo o B
=2

o O

)

o2

il

N2

o o
Lo
52 o Hr
y
N
o)
52
il

e
rlr
ol

2

12
)
N
o

I
l_r
T
E
e
(e
sl
)
Hl
1o

Jo v omy oo
o
N
N
v
o

2 1

o
B
0
I
ofN o g rIr
s
] )
o
Hm
ot

e
i)

o
NS
i) 3o, 1t o

m'hj TYL O.>t: o]
i3
o2
o

=
2]
e
i
R
L
E&- o
~ =
2 Lo
o %
(oo St
b o A
comN
I’I flo
hli
e ¥
£
o o
o
10 gy
S N il
hu ULI

S
of\
s
M
g,
T
oo
ox O
ot
II.?L’
e
W
27
e
o

o
o
T
T
1
o,
=
e
e FE
o
=)
o
o
W
L
e
o ox
Jo oz
>_~,‘
It

L)
ot r
e

N

N

f
2
= ox

B2 2 oox

ofm it
4>
pach
rr
i
i)
)

9|L
e
R
e,
Am
i3

i
o fo

N
N
N 1

o of

_‘_,
£
ok o
ol
Qo
by
ol
o

<
=
off
i e
> m:i
ofy zg

& e
rE
i)
KU P

il
X
rlo
A
b ¢ = o

,ﬂ
"l o
X

oox ol e 2 x>

N
SN
Kl
>

52

Mo

o

<

3

o & i
W
~
ofN
~
()}
S
N

o
1w o
i
>
©
o}
o

o
o
-0,
i

y o
oX

o

N

N

20 MY

) rTm iin)
™ o i

Mo

I
o\
O
W
S
Lo o oreom

o K
)
z &

E
N Dﬂo‘_’.
u) Jo
o oy
o=
to
o~
N
1o

2,
o
off
o,

2

o
R

wE

off
M1
4 H x> Hoo e

o i oo o fr &0 H o Sy
Mo o
b o
¥9 ofn it
o |o

o

30
ox L
N
By
Hl
=
u
ol
rd
fu
by
<
)
ol
N}
2
o
K

do

ol At A7F = &

ARE 31%9] CMRE 2 Z Table 59 A 34 A

H
=

BN

4
b

ofX

[o
>
)
o
N
o\
filo
o
2
o,
N
uh
o
=
il

)
u

2
32
o
=
&
o
2
©
il
s o
i)
flo
>
oo
ot
2
i
>~
>
e
)

ofi

ot g
_>|J_|‘

Lo 22 o
A
i
rl
u
Y
>
e
il
Y
oX,
i)
9
o2

[N

4 o
N2
1o
oy
il
=2
>,
op
m?L' oX
s
x0

http://www.ksoeh.org/



<
X
!

rO

HBAF ] GHS djo]eho] 222 e §3)4
o F7Y FE, ATF 5L PO R 2719843

7} glo]ElH| o] A= L E5}o] =22 B4 S e, T
olE

Q- Lo E 5 125 G4 - A
Bt WA s SAEY FHBAR Asigt =
%7124 CMREE % Ao eju i 9x| o

Sy HEAY, So4 AEs

Ao dehE

REFERENCES

I7PHHEARAE, HEAE, 2011, from URL; http:/www.
law.go.kr/LSW/main.html

TEEER AbAR A A9EFAAAe] B
5) 9 AT A RFAAA] BF 2L B
2]). 2011a.

http://www.ksoeh.org/

24 4504 - A4 WY FuE

)
2
o
2
u o
2
re
4
*

TEEFE SHARA|F AY FH(LEETHEH
A130%). 2012.

I8 HE AT AzGA G448 A=A 2009.

TEEFH e BF .- 34 2 EokdRA
5ol T3 VFH( I E TR A A|2008-26%).
2008.

TEEFE EgEA 9 E2FHAAY &2 FX
|5 55 1A 2011-13F). 2011b.

I8 =R FEHe fIA - AP Bkl A

TS =TF o7 A10%) 2011c.

5. A Hr o B2 A9
Aol #g AT 1L AFIHEAATY. 2011,

-

e 5 fol - A9 BAE A S4B o
o} ©
Rl =

2007. (p. 24~39)
s 5. REEEY A - wEUE
AA ] #A3 AT 1 EEFH. 2002
FAA, HFE, dEE AT FlEde A3
EEd 2 AE oF Fofl #3k AT ARk
AATY. 2011, (p. 77~137)
dEE, FAA. Az AL, FA e U 8t

f

=
2011. (p. 29~49)
QEA R AF . MSDS DB. 2011. from URL; http://www.
kosha.or.kr/
EPA. National Priorities List (NPL). 2011. from URL;
http://www.epa.gov/superfund/sites/npl/

[

J Korean Soc Occup Environ Hyg, 2011: 22(1): 72-80



