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A study on the establishment of the criteria for selection of Hazardous
substances requiring management in Occupational Safety and Health Act

Eun Woo Park' - Jun Ho Park - Kwon Seob Lee? - Mun Ki Hong’ - Byung Jun Ahn? - Eun Jung Lee

'SHES Chemical Consulting Co.,Ltd.
ZOCcupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency

ABSTRACT

Objectives: This study was performed in order to establish reliable and relative selection criteria for hazardous substances
requiring management(HSRM) in the Occupational Safety and Health Act in Korea.

Methods: To determine the relative criteria and weight of evidence for HSRM, we analyzed the difference between the selection
method of priority substances in studies by KOSHA(Korea Occupational Safety and Health Agency) and the European Union
Risk Ranking Method(EURAM). In addition, 597 hazardous substances with exposure limit valueswereanalyzed and the posted
health hazards classification by MOEL(Ministry of Employee and Labor), MOE(Ministry of Environment), and EU
CLP(Classification, Labelling and Packaging regulation) were compared based on GHS(Globally Harmonized System of
classification and labelling of chemicals) criteria. The existing HSRM(167 substances) were evaluated for suitability by the
proposed criteria in this study.

Results: As a result of this study, the criteria and procedures for selecting HSRM in the Occupational Safety and Health Act were
arranged utilizing GHS health hazard classification results, occupational disease cases and domestic use situations.

Conclusions: The applicability of the proposed criteria was proved via the evaluation of existing HSRM(167 substances). Most HSRM
(161 substances) were found to correspond to a significant health effect or substantial health effect. The question of whether to include
the six substances that have been found to have general health effects as HSRM would be require further research.

Key words: Globally Harmonized System(GHS), Hazardous Substances Requiring Management(HSRM), Occupational Safety
and Health Act(OSHA), risk ranking method
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Exposure standard designated substance

(649)
KOSHA DB CLP DB Toxic chemical
(597) (400) DB(177)
alculation of health hazard— Calculanon of health Calculation of health
grade hazard grade hazard grade
EURAM EURAM
2013 Advanced Research 2013 Advanced Research 2013 Advanced Research

Comparison-Analysis of GHS health hazard

classification distribution

TSubstantial health effects arrangement of relevant

GHS classification standard

Figure 1. "Substantial health effect, Derivation schematic diagram of relevant GHS classification category

Table 1. Proposed weighted value according to the occupational disease occurrences of domestic and overseas

Health effect Classification standard Weighted value

Overseas fatal accident cases by occupational exposure(ACGIH)

o Domestic fatal accident cases by occupational exposure
Significant health effect - - - 10
Irreversible health influence report cases by occupational exposure(ACGIH)

Cases of domestic chronic disease by occupational exposure(Carcinoma etc.)

. Cases of domestic chronic disease by occupational exposure(Contact dermatitis etc.)
Substantial health effect - - - 7
Reversible health influence report case by professional exposure(ACGIH)

General health effect Case of acute disease by professional exposure 2
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Ay LAYEA AF(Yang et al, 2012),904 AAIH
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WAlo] = TACGIH TLV Document(ACGIH, 2010),
of AAlE 175%2] &< skt

3 x25A BHE AT EA 2o

ATAALALARATY 120009 2ATHAA
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5}%I THMOEL, 2009)(Table 2).
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4. Hotsl Ba|ChAl REISE ME|ES HE of
= ol
B oAgolA Ak B feEd 4471

stetEd 597 thsll KOSHAOIA A
sk GHS A7Zrgald ERATE 975 2E 9
= lel, EU CLP ol A= 4015, =5 LA
oM 177F9 A% alld 7237 E1E
o} 7 DB Sholsl chg=d 59759 AZF984
GHS EHA#S dAto 2714 Br71HS A es)
of 7| folld s R Hg2 Table 3~59F &
gron, B e G4 Fuol ue} 379 1%
o7 FLREQItH(Figure 2(a, b, ¢)).

Table 2. Proposed weighted values by using amount and number of workplaces and workers used chemicals

Consideration Types Categoryl | Category 2 | Category 3 | Category 4 | Category 5 | Except for
Number of workplaces over 300 over 100, over 50, over 5, below 5 )
Number of (site) below 300 below100 below 50
workplaces -
weighted value 10 8 6 4 2 0
Number of Number of workers used over 100, over 50, |over 5, below )
workers used chemicals(person) over 300 below 300 below100 50 below 5
chemicals weighted value 10 8 6 4 2 0
Using amount over 10, over 1, over 0.1,
Using amount (t/year) over 1000 below 1000 | below 10 below 1 below 0.1 .
Weighted value 20 16 12 8 4 0

(®)

(©)

Figure 2. Distribution of GHS Health hazards by regulated hazardous chemical database([a] GHS health hazard classification distribution
by using KOSHA hazard DB, [b] GHS health hazard classification distribution by using CLP hazard DB, [c¢] GHS health hazard
classification distribution by using Toxic chemicals notification hazard DB)
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Table 3. GHS health hazard classification distribution by KOSHA DB : Comparison of EURAM method and KOSHA advance research

EURAM method

KOSHA
DB gcore 0 2 3 5 6 7 9 10
0 STOT SE 3
2 Acute Tox. 3
Asp. Tox. 2
Acute Tox.
3 2(Inhalation)
Skin Irrit. 2
Eye Irrit. 2
STOT SE 3
Asp. Tox. 1
Acute Tox.
1(Inhalation)
> Asp. Tox. 1 Skin Irrit. 2
Eye Irrit. 2
STOT SE 3
STOT RE 1,2
Asp. Tox. ggzﬂg% Skin Irrit. 1,2
KOSHA 6 1,2 Eve Irrit. 5 Eye Irrit. 1,2
advance STOT RE 2 .~ ’ Skin Sens. 1
STOT RE 2
research Acute Tox. 1
Skin Irrit. 1 /;i?;elzr?? 13 Skin Sens. 1
Eye Irrit. 1 Eve Irrit. 1 Resp. Sens. 1  STOT RE 2 Skin Sens. 1
8 Skin Sens. 1 Sk}i]n Sené 1 Eye Irrit. 1,2 Skin Irrit. 1 Resp. Sens. 1
Resp. Sens. 1 Resp Sens. 1 Skin Irrit. 1,2 Eye Irrit. 1 STOT RE 1
STOT RE 1 STOT RE 1 STOT SE 3
Carc. 2
9 Repr. 2
Lact.
Muta. 2
Carc. 1B
12 Repr. 1B
Muta. 1B
Carc. 1A
15 Repr. 1A
Muta.1A
718 7tel felAd @ EEESS Bl - BAT :
General Substantial
Az, A7a GHS A7-4ald FEL Figure 3 G2
3} o] mESIGon, TAgE Aol g ——
~ +  EyeDam/Imit. 1,2
+ GHS 174384 7712 4858 1, 2), " Rop &S s
B - o i
S FAN W ATATE L2, AT ey Y :
- = * STOTRep 12
ASAEE 1,2, 2E7] FAYEE 1), 77 2 o
AERE D, ANl AR 2), T
2, AASATE 2 754, BHRRIS4-1
ﬂi%(;’i% 3)7 %@33%}7 ]%Aé'?—%i%(:'k‘% 1= Figure 3. "Health effect, Derivation of GHS health hazard classification
2), FARHYFE Doz Agkal At standard per level
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Table 4. GHS health hazard classification distribution by CLP hazard DB : Comparison of EURAM method and KOSHA advance research

CLP EURAM method
DB | Score 0 2 3 5 6 7 9 10
0 STOT SE 3
2 Acute Tox. 3
3 Asp. Tox. 2
Acute Tox. 2
4 Acute Tox. 2
Asp. Tox. 1
Acute Tox.
1(Inhalation)
3 Asp. Tox. 1 Skin Irrit. 2
Eye Irrit. 2
STOT SE 3
Acute Tox. 2| STOT RE 2 ST.OT RE 1.2
K . . . Skin Irrit. 1,2
KOSHA Skin Irrit. 2 | Skin Irrit. 2 .
6 . . Eye Irrit. 1,2
advance Eye Irrit. 2 | Eye Irrit. 2 Skin Sens. 1
research STOT RE 2| STOT SE 2 ons.
Acute Tox. 1
Skin Sens. 1
Resp. S‘ens. 1 STQT RE 2 Skin Sens. 1
8 Eye Irrit. 1,2 | Skin Irrit. 1 R Sens. 1
Skin Irrit. 1,2 | Eye Irrit. 1 | o P >0
STOT SE 3
Carc. 2
9 Repr. 2
Muta. 2
Carc. 1B
12 Repr. 1B
Muta. 1B
Carc. 1A
15 Repr. 1A
Muta. 1A
2. 22|cfy Rel=SE MYY|E Xt Op o5k ATt.
1) A7 F7HE AT 7SR 79
B710A =Eet A7eE GHS A7l & 2) Ay A AR F7HE AT kA B
RS WYOR wE/EHY G 59752 shstedel ojs wAehs Ae A 5 o
GHS A7 Hs8lid 57 dAS 2ARE At Table 6 A, 718 dA 5 v A BsAHE 5o
i o] GHS A7ralid edd A Foldes 7t Rt 5 7p A Adel so AEstst
Alokak ek of BRA 4 itk 71E AYAToks o] B A7
Fo4 B3 We Folpue ARl wet AL BetEA o5 WA Hwel HaA
-0 oz HeE Fofsiyinh 71E A3 ARellA = 2LPske] Table 13} o] o/ A/ dvt 2
o 49 7HA] FoHS £ dAolAe T54 A= EFekar 2ol diste] 105, 74, 23
o et Aelx Y L9PNHOR F4E R o= AFEAE R
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Table 5. GHS health hazard classification distribution by Toxic chemical DB. : Comparison of EURAM method and KOSHA advance

research
Toxic EURAM method
chemical
DB Score 0 2 3 5 6 7 9 10
0
2 Acute Tox. 3
3 Asp. Tox. 2
Acute Tox. 1,2
4 Acute Tox. 1,2
5 Acute Tox. 1,2
Asp. Tox. 1
Resp. Sens. 1
Acute Tox. 1,2| Skin Irrit. 2 EEETH}:;: 12 STOT RE 1
6 Skin Irrit. 2 | Eye Irrit. 2 Eve I 't. 1 Skin Irrit. 2
KOSHA Eye Irrit. 2 | STOT SE 3 SkYC Sm' || Eve Imit. 2
advance STOT RE 2 |Acute Tox. 2| » ' SCeNS- L STOT RE 2
cute Tox. 1
research Acute Tox. 1
STOT RE 2
Skin Irrit, 1 | Resp- Sens. 1
Eve Irrit. 1 Skin Sens. 1
8 Y STOT RE 1
Skin Sens. 1 . .
Skin Irrit. 1
Resp. Sens. 1 Eve Irrit. 1
STOTRE 1| 7 :
Carc. 2
9 Repr. 2
Muta. 2
Carc. 1
15 Repr. 1
Muta. 1
T A7l sidE £4 5 S5l AEEE 127, 8%, 485 HFol33itH(Table 2).
2 4%, =Y AHEAS 2F0E 597F F 5652 A BFetEd 59757 12009 2 2hE A Ef
& ZolEqlon, et dadsiol sidd =42 5 AL EES Hadt dah 1705(28%)0] LA
S AHEEES 23F, =9 AHEEE 25FeR SHATE 5-50Q1 m|9ke] ARYAol A FE ok =E 0]
F 48%0| oH”ﬂO*E} Ayl A Y 6E112%0.2 7 wares, 3009l o}l A
% S AR 1%, 39 AEEe 2502 FolH HAFehs BUS 90%(15.05%), 712311000
3%0] 3= dcH(Table 7). E oA} FFd= E-o] 112%(18.73%) 2 A= S
CH(Table 8).
3) =E7HsA B7HE A% HEA R
B Ao A 7= ARATA Aokst w2 b 3 HOHE ZElCiA RS MET|Ee| MEt T}
SH WL WG weetel BANGUTE, wE 4 A% Bl G 16750 thel 2 ol
WIS SIS MeRE ATYA SEHEAC] AP AL A TS Aol st Bd Hus
T, =5 LEAS, AT AR, 247 shelet Aah, "Fie ALl gl EEE
o PEe PR 152 BRI ATAAYRYG ASIHACAS No. 7521-8) 5 S0E(29.7%), AT
L& FRASE gl w104, 8%, 64, 4@ 2 gt 7Ll sliE el =82 I 2EAIE oE
e Hostgal, FEFHFLE LR uel 204 A, Z(CAS No. 106-92-3) 5 1123(66.7%) 12|31 T4t
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Table 6. Scoring by health hazard classification according to the GHS(Maximum score 10)

Health effect Score GHS health hazard classification
Significant health 10 CMR 1A
effect 9 CMR 1B
8
7 CMR 2
Lact.
6 Resp. Sens. 1 STOT RE 1
Substantial health -
effect 5 Skin Sens. 1 | STOT RE 2 Sk‘I“rr; 1Eye Acute Tox. 1
4 sTOT SE 3 | SKin P EYe | s cite Tox. 2 | Asp. Tox. 1
Trrit.2
3
General Health 2 Acute Tox. 3 Asp. Tox. 2
effect 1 Acute Tox. 4
Table 7. Distribution based on the occurrence of occupational disease
Number of substances
Health effect Cases Score

Domestic  Overseas Total

Overseas fatal accident cases by occupational exposure(ACGIH)

Significant _ Domestic fatal accident cases by occupational exposure

health off - - - 4 22 26
ealth etiect  yrreversible health influence report cases by occupational exposure(ACGIH)
Cases of domestic chronic disease by occupational exposure(carcinoma etc.)

Substantial ~ Cases of domestic chronic disease by occupational exposure(contact dermatitis etc) ’ ’s 48

health effect Reversible health influence report case by professional exposure(ACGIH)
General health Case of acute disease by professional exposure 2 1 2 3
effect
Total(substance) 77

Aol SEshs BEE ABFIACAS No.
10102-43-9) 5 6Z(3.6%) 0.2 Hixglo] 9leg ol
g > QUGItH(Table 9). ©] F 4tsto|

Az A9 17% 25 "2 A7l

rﬁLje

)

Pe Ao® AA k. 20139 AFAAE LAY
F3ol A F AsA= vt 1,824 22 2012W(9
5 SEdd ok 2256 R et T st o, AEe(0.59%)
g L AdRe g 4z

she Aoz 2l Z42(1,0908) = 2012 (1,134 )0] vl 7ha

o2 HuEoh Ala AP
235l

U Felled 1675 5 1615(96.4%)°] T4 U ARBAPEAK109, 14.9%)7F S7Fske] A AR

gt 9 Foiet Aol siEE el B oA ZH(1,929%)= 2FF 57%}@‘4 ay A B
ol A Aket TE|A FellEd AgrEe] HAs) W, A9 ARt 7,627H 08 2012(7,472%) H ok
ol gheE Qi oha F7betg o, HdWe 1414802 20124

(1,50078)Et} 7+43F CHMoEL, 2014a).

v. o & oo 20131~20144d 3}EEA Hy) ARe

Azjof A =2l T FalEde] oo dist

AFAW AlEAAE 9 ] Il A ohFst shet Ebdel oA ntE s Ak Aoz, 7] A

4 Az - ASED 9on B BEUE0] {3 - Fo A= o] FE-& | Auy] HoH E}O*ﬁ AEo
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Table 8. Exposure level evaluation based on the Domestic handling status(597 substances)
Consideration Standard Categoryl Category2 Category3 Category4 Category5 Total
over 100, over 50, over 5,
Number of workplaces over 300 below 300 below 100 below 50 below 5 -
Number of
workplaces Number of substance 45 17 19 67 22 170
Subject substance ratio(%) 7.53 2.84 3.18 11.20 3.68 28.43
Number of workers used over 100, over 50, over 5,
Number of chemicals over 300 blow 300 below 100 below 50 0¢1OW 3 170
workers used "\ ber of substance 90 28 20 27 5 170
chemicals
Subject substance ratio(%) 15.05 4.68 3.34 4.52 0.84 28.43
. over 10, over 1, over 0.1,
Using amount(t/year) over 1000 below 1000 below 10 below 1 below 0.1 170
Using amount = ber of substance 112 39 13 5 1 170
Subject substance ratio(%) 18.73 6.52 2.17 0.84 0.17 28.43

Table 9. Study result based on the proposed criteria for HSRM(167 substances)

Health effect HSRM
o Group 1 12 substances including Ethylene oxide(CAS no. 75-21-8)
Significant health (max. 10)
effect Group 2 ) .
(max. 9) 38 substances including 1-Chloro-2,3-epoxypropane(CAS no. 106-89-8)
Group 1 . .
(max. 7) 89 substances including Allyl 2,3-epoxypropyl ether(CAS no. 106-92-3)
) Group 2 9 substances including Heptane(CAS no. 142-82-5)
Substantial health (max. 6)
effect Group 3 .
(max. 5) Phosphine(CAS no. 7803-51-2)
Group 4 13 substances including Heptan-2-one(CAS no. 110-43-0)
(max. 4) g Hep :
Group 1 . .
Nitrogen monoxide(CAS 10102-43-9), n-Butyl acetate(CAS no. 123-86-4)
General health (max. 2)
effect Group 2 Propyl acetate(CAS no.109-60-4), Isobutyl acetate(CAS no. 110-19-0),
(max. 1) Magnesium oxide(CAS 1309-48-4), Methyl acetate(CAS 79-20-9)
ARGl SIS T FABE B HEFD U RS Ak
g7t getstA nhE A etk of oA L= gt 7IHE Fald DB
olo] £ Aol At GHS AZ-gald SRS 9 o] Ay BAAT $U SalaaRe thala
IR AlTolE E8sto] At A28l sl T ZF 71 A Fo] 7RI Aolshdlal, Bt
Gk GHS AZ4f3ld ERaZoR =aside @2 wg ook A4S AT 5 Yok
o, BfERt 24 nhdE fls Brid skekeEel ofof & AtollA= WA Ak Sk s 4=
=E7|EA oAt 59750l sl = - AL Hor do 7EAE Fofshe 7eEte WY 4
2 4l A7-eld DB(KOSHA MSDS, 55 il o] A7 Aol wEt AFAQ R o=
Al, EU CLP)E &-§5t%f EURAM 717]% 3} 2013 o] Ao g =4 7o & o Akt 2duE
AFATA Aret WAVIMES Hgote] EAT =T Aoz Bkl 71E APYATH A
=2 Hg A ERAY HEEYgS v - & A= si8sh] sl Al 7 o 23
Asto] et 7Ol sidsl= A7l GHS 7122 SUARRY AR Aol Hdt Ve
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