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Abstract

Since the implementation of the Act on Chemical Substance Management, the number of the small-scale
Off-site Risk Assessment (ORA) reports submitted has been gradually increasing from 2015 to 2017. Classifying
industrial categories of the ORA reports submitted by small business sites into 15 processes, 166 were
found to be surface treatment (plating) and 36 were printing (gravia). When more than 2 facilities are located
in the same space, the R value must be applied. If the R value is greater than 1 even if the individual
facility meets the small-quantity criteria, the level-2 ORA report should be submitted to the government in
addition to safety and administrative measures. Thus, this study determined R values for printing (gravia)
and surface treatment (plating) processes, which are the industries that mainly submit a small-scale ORA
report. The findings from this study are expected to help prevent chemical accidents in small businesses
in blind spots.
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Table 1. Contents of the ORA(Off-site Risk Assessment) report

Contents

Level 2
(Under small quantity criteria)

Level 1
(Small quantity criteria or higher)

1, Overview of general information and facilities at business sites

2. List of hazardous chemicals and information on harmful substances

3. Facility list and specifications

4, Process information, operation procedures and cautions
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affecting the location of hazardous chemical facilities

Sortation

Basic evaluation

information

I.

I. Off-site evaluation

information

Il. Relationship information | Contents of other laws and regulations relating to new, registered and authorized substances
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Table 2. Small quantity criteria of hazardous chemicals (Notice No. 2017-245 of the Ministry of Environment[Appendix No. 1])

Small quantity criteria
i i (kg)
No. CAS NO Chemicals Chemlicals
(Korean) (English) Daily handling Criteria for
standard storage
21 67-56-1 Hedae Methylalcohol 400 6,000
50 78-93-3 HE ofg AE Methyl ethyl ketone 400 6,000
126 108-88-3 E34 Toluene 400 6,000
163 141-78-6 O EAL o€ Ethyl acetate 400 6,000
228 1310-73-2 FASIGE R Sodium hydroxide 400 6,000
281 3% 7487-94-7 HFe fF2go|= Mercury dichloride 400 6,000
A3t 4 (FE4494h Hydrogen chloride 100 1,500
284 7647-01-0 -
A3t AAE (FAh Hydrochloric acid 200 3,000
288 7664-93-9 SHAF Sulfuric acid 200 3,000
289 7697-37-2 AAk Nitric acid 200 3,000
ag7|E it s 2o TR AR A - ARG AV H EE - A A Y
REL A-§Heks 22 ASkaaltt
¢ G C,
o A SR
1 2 n I" E?. 71_l|.
) 0n: ALY SABIRAY AVHIFE 1 molgEmIIM HE BB
= B AR 7| AEE YIFBIIAE d=E 2 AErEE
Tn @ HFAEE welistetade) ddAw71E 2 248 tk(Figure 1), 3W7F A12E 2993
Ee B ARTE 7hA F AP 22 20159 (A 1,328 F 10%)
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2015 2016 2017
mlevel 1 H *
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Figure 1. A status analysis of submitted ORA
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Figure 3. Key industries in small businesses
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Figure 4. Number of business sites by handling material in the printing (gravia) process
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Table 3. Characteristics of key handling materials in the printing (Gravia) process

Methyl ethyl ketone Ethyl acetate Toluene Methyl alcohol
CAS No, 78-93-3 141-78-6 108-88-3 67-56-1
Phase Liquid Liquid Liquid Liquid
Chemical formula C,HCOCHj,4 C,Hg0, C,Hq CH,O
Molar mass 72,11 g/mol 88.11 g/mol 92.14 g/mol 32,04 g/mol
Density 0.8 g/cm?® 0.9 g/cm® 0.8636 g/cm® 0.79 g/cm?®
— toxic substances . — toxic substances .
S 859 — toxic substances > 859 — toxic substances
Chemicals C o R D> 85% C e D> 85%
m s — Accident . — Accident .
classification — Accident preparedness — Accident preparedness
preparedness preparedness
(content) substances substances
substances S 859 substances S 859
D> 25% CE R > 85% CE= T

Classification of the
chemical
(according to
Regulation(EC)No
1272/2008[CLP/GHS]

— Flam, Liq, 2;H225;
— Eye Irrit, 2,H319;

— STOT SE3;H336;

- Flam, Liq, 2;H225;
~ Eye Irrit, 2;H319;
- STOT SE3;H336;

— Flam, Liq, 2;H225;
— Skin Irrit, 2;H315;
— Repr, 2;H361d;
- STOT SE3;H336;
- STOT RE2;H373;
— Asp, Tox, 1;H304;

- Flam, Liq, 2;H225;
— Acute toxicity,
Oral 3;H301;
— Acute toxicity,
Inhalation 3;H331,
— Acute toxicity,
Dermal 3;H331;
— STOT SE1;H370;

Small—criteria
(Daily handling
standard
/Criteria for storage)

400/6000 kg

400/6000 kg

400/6000 kg

400/6000 kg
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Figure 5. Number of business sites by handling material in the surface treatment (plating) process
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Table 4. Characteristics of key handling materials in the surface treatment (plating) process

Sulfuric acid

Sodium hydroxide

Nitric acid

Hydrochloric acid

Sodium cyanide

CAS No, 7664-93-9 1310-73-2 7697-37-2 7647-01-0 143-33-9
Phase Liquid Solid Liquid Liquid(20~38%) Solid
Chemical formula H,S0, NaOH HNO, HCI NaCN
Molar mass 98 g/mol 40 g/mol 63,013 g/mol 36.5 g/mol 49.0 g/mol
Density 1.8 g/em® 2.13 g/cm? 1.4 g/cm? 1‘052/501?124 c) 1.595 g/cm?
— toxic substances, — toxic substances, | — toxic substances, | — toxic substances,
Chemicals Accident . Accident Accident Accident
e L. — toxic substances
classification preparedness > 59 preparedness preparedness preparedness
0
(Wt. %) substances - substances substances substances
2> 10% 2> 10% > 10% 2> 1%

Classification of
the chemical
(according to

Regulation(EC)No

1272/2008[CLP/G

HS]

— Corrosive to
Metals 1;
— Acute toxicity,
Inhalation 2;

— Skin Corrosion 1A;

— Acute aquatic
hazard 3;

— Corrosive to
Metals 1;

— Acute toxicity,
Dermal 4,

— Skin Corrosion 1;

— Corrosive to
Metals 1,
— Skin Corrosion 1A;

— Acute toxicity,
Oral 3;
— Acute toxicity,
Inhalation 3;

— Skin Corrosion 1;

- STOT SE1,

— Acute toxicity,
Oral 2;

— Acute toxicity,
Inhalation 2;
— Acute toxicity,
Dermal 1;

— Acute aquatic
hazard 1;

Small—criteria(kg)
(Daily handling

standard 200/3000 kg 400/6000 kg 200/3000 kg 200/3000 kg 200/3000 kg
/Criteria for
storage)
olth, 53|, bute =49 Tgol FRsIEE FRAST-1)«= 3,440 kg, otHEAL old AR
7| AR E LY== A, RaE AP OlA A (ST-2)= 3,600 kg = AMYE 9},
BEE! Rk AP (4 Dtz ARG 23, 1170] 53
golon, o]= 1 E0] ofH, 2 +E 07 Ao YF
3. FZ3H Rt A HI7LHE AlEsfof gt
B Qo E A7 AR hE 4% o
H(LepHloh 3 AT FHAY ()T F JAE R 3,440 | 3,600
=117 )1
- 6,000 6,000

Hjo}) FoA A= B2 ALl Y

SR
o oy SIAee] slonz 8m - A aey | EEANEDELL AL Y B0 elA 4
oF et Wl EUA(EDFANNE mRn gy ) FUE T AT Aehn fene A
A AHO] 4TI ROR T uf o]y wslel g o TES RS ARSHRH Wigure D). )
o 010l sigere meelel Rk Aaor g, TR A BUT BN B (D
(Figure &9 A4 (Tehloh Ao} oy A 72 9 I-le1-2)2 4
fl Al e s e so g T AEST Gk 4 A9 AL 0.1 miolel
ol Bl AAAGT ), OHEA o] A Lo B 0.085 mOlH, P HE 2
(ST-2)7} ©12]5]0] Qon] zizke] Auje] Gero U AR ZH7F BHA} 95%(50kg), At 35%(T0kg) S
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Figure 6. Storage facility drawing of the printing (gravia) process
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