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Abstract

Preventing chemical accidents by safe handling and management of hazardous materials is important because
the accidents could have fatal impact on the human and the environment. Safety education for hazardous
substance handlers, managers and supervisors has been legally supported in South Korea as part of the
personnel management for effective prevention and response to accidents. However, the absence of standard
guidelines and detailed contents raises the need for a standardized education system. In this study, based
on the contents for each type of safety training for hazardous chemicals as specified in the Chemical
Substance Control Act, we analyzed the current status of safety education on hazardous chemicals in South
Korea and similar educational programs in other countries to derive the implications. The standard educational
guidelines were developed based on the analysis of duty and roles, required competencies, and necessary
skills for each educational target. A standardization plan was also proposed to establish a system and prepare
standards for safety education on hazardous substances, including contents development and curriculum

design integrated with required technologies.

Key words: standardization of chemical safety education, chemical accident prevention, curriculum development
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Table 1. Current state of safety education for hazardous substance and similar education in Korea

Name of the
institutions

Curriculum

Target of the education

Remark

National
Institute of
Chemical
Safety

Technical education

8 courses, including the chemical accident
prevention process

Hazardous substance managers,
nongovernmental experts, local
governments, environmental
offices, fire fighting, etc.

Nongovernmental
legal education

4 courses, including training for preparers
of off-site consequence analysis

Employees in the field

Hazardous substance
safety education

2 courses, including training for employee

People in charge of handling
hazardous substance

Specialized education contents
and operation of curriculum as
a specialized institution for
chemical accident

Korea
Chemicals
Management
Association

Hazardous substance
safety education

6 courses, including technical personnel and
administrator course

Technical personnel, managers,
people in charge of handling
hazardous substance

Technical education

5 courses, including a working-level course
on chemical management

Employees in the field

Meet the demand and enhance
practical skills through legal and
professional education

Korea
Occupational
Safety and
Health
Agency

Safety & health
education portal

3 courses, including management education

Business owner, health and safety
management personnel, etc.

Training, duty, special
education

16 courses, including basic chemical course

Inspectors of handling facilities,
professionals, etc.

Technical education

60 courses including risk assessment expert
training course(professional education)

Safety managers, supervisors,
professionals, etc.

Enhancement of ability through
new and continuing courses and
repetitive learning, and provision
of specialized education by field

Korea Fire
Safety
Institute

Education to qualify

9 courses including class-3 fire safety
manager course

Professional education

Six courses, including the fire safety
manager course

Safety managers, technical
personnel, etc.

Development of specialized
human resources and
enhancement of the volume of
practical trade volume through
education to qualify, professional
education

Korea Gas
Safety
Corporation

Technical education
(For new personnel)

21 courses, including the first class of gas
facility construction industry

Technical education
(Continuing education)

23 courses, including the first class of gas
facility construction industry

Safety management personnel,
technical personnel, etc.

Special education

9 courses, including inspection and
inspection of facilities

Driver, charger, mechanic, etc

Training education

14 courses, including the LPG charging
facility safety manager course

Safety managers, transport
managers

Commissioned
education

29 courses, including HAZOP process risk
assessment course

People who want to take the
education

Implementation of legal
education, specialized education
(new, continuing), special
education, and commissioned
education
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2. 29 |A URAHE

1) 0=

n=e] PEAN S-S #Ad HES AR 89
OSHA, EPA 5ollA AAE AL 1t} OSHAS| 39 4F
g Fopol] wheh A EH B AH(OSHACt:  Occupational
Safety and Health Act)oll HAE wSHE, i 55 7]

WO QIS s Utk

W Fokes AL A, 71, FalskerE A,
A, A 5 AAA AR 8-S Edsta
o™, OSHACIA 7WEak A8 R A w & A3 &

st Zt 71l 239 gD LK A A
2l ARYFTE A A 02 ME S E59EE 5
ShaL Atk T3 TR ARl e PR

€ FAT o, o8 A3k FaALY AL
A E AYste T471Y A iAol gk 14
g 9 ug 7eAds sk o

EPA(Environmental Protection Agency)= 74 n%
2 AE ZEI8E $IIHT YT, A, AT 2
op A&7l 224 T R stef 2007] o1
o] WHHA S FPst Utk EPAY] W H-& S
A Y, Fal=d A 22 1Y &
AT} BAH WHo] thFHolr)

n=o] wsAAY e FelststEd wE, odd A
A5 AWAQ) Bofe] UL S-S AN TTHE W3
A% - 4% S| 2 ool Ui wEIY Hsh 3
FTETTE AR tigk A o] o] Fojit Aol
1 E4olt

2)g=

ol A= 19749 AAFE AHA P EAYHSWAC:
Health and Safety at Work etc. Act)¥} 37 HHA B4,

AR D iAol el AYIARALE S 5

il

Table 2. Current state of similar to safety education for hazardous substance in several countries

Country | Name of the institutions Curriculum

Target of the education Remark

education center

OSHA training institute | 18 courses, including trainer Course in OSHA
Standards for Construction

Safety education has been

Employees in the field, etc. provided in overall areas,

USA EPA
(United States

Environmental Protection
Agency)

More than 200 courses, including Mathematics
Review for Air Pollution Control

including emission of hazardous
substance and inspection of
pollution sources.

The curriculum is broken down
according to industry, job
function, etc.

Support for small and medium
businesses

Inspectors, employees in related
industries, sectoral experts, civil
servants, etc.

British Safety Council
(BSC)

3 courses, including management education | supervisors, employees, ets.

Although the regulations on

IOSH
(Institution of

2 courses, including management and

compulsory education are
specified, specific education

UK Occupational Safety and supervisor education supervisors, employecs, cts. contents and methods are
Health) implemented in accordance with
. s the institution's own standards

The others Curriculum of NEBOSH, [EMA | /APPlicants for acquisition of
qualification, etc.

- MHLW 20 courses, including education to improve | Safety and health managers, When hiring and C.hangmg Fhe
(Ministry of Health, the safety manager's abili emplovees. efc work content, special education
Labour and Welfare) y g ty ployees, ¢tc. and workplace education were
Japan implemented, and the curriculum

health association) supervisor

JISHA 19 courses, including chemical substance
(Japan industrial safety & | management education for manager and

was established in consideration
of the characteristics of the duty.
Support for small businesses

Safety and health managers,
employees, etc.
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= FalsletEd A S A HAH 9163 Table 3. Result of a survey of customers(students) for safety education
o5 7o g B Ao A= 7 aSTido] A3 Target People who take hazardous
= - - - - substance education class
SR £ gl ANAWE LA a7HE
The number of people 394
7 ] s E‘—%B‘]’C’q -1_]7—‘91‘34' %! oﬂ 493 FH=E 7H Hal'él' Contents Results
= Wttt b w89 tAAE W gAE Storage 14%
S = < — 419
wko} 2ol fral5SHE Y el AGA ol g B s L
T ¢ ind Transportation 2%
Aol welsteted welA, frafjstetEd HEAAd ypes of incustry Manufacture | 37%
o 71&9le, SelsteEa Agwa, s Sale 0
0,
A A, fe3eE A A FAA Soll, 2 o Tho ohers || %
_ _ ) Under 3 years 16%
AT otgan el BAE AFL PR
7o 2 BAEoint e A8 dHug NS c 510 years 18%
areer
HgoR FHFA HARE 2ARC BE £2AY e
_ . _ 15~20 years 11%
ASs EAT A, Hell HAE AR A 25 More than 20 years | 16%
(O—ﬂy@')ﬂ' A 2R &S FAT & AATh Strongly agree 29%
Job perception Agree 65%
0042 Ol IO J|A C= Disagree 6%
2 2TAg A BRIIE B8 Strongly agree 17%
folsteted Dol 5o ARNLABIEIN A pgeatont | e |
. tisf-acti :
& AP} O] W) To] mE aPey g TR Disgree | 122
N ,‘ e - o = Strongly agree 14%
F71% % BQ SN Aol E BT HbA #3) e
et AT KE AN BB A Mok reees T e | %
AR 1 98-8 283 78ty 19 e 7SS A Strongly disagree 2%
- - - Strongly agree 11%
Fatofok Ak A BAR ALK thaAe] 4 .
= _ ) Adequacy of Agree 80%
(Of} ?-.._]') FAANE 7Nt g 7} 75],—‘?*(@1 ?—-_]’)% T3y 5} education time Disagree 6%
7) 918 Was A4, 714 WA 5¢ T 2T Strongly disagree | 2%
. - _ Strongly agree 12%
G EEHET £U, 4 LTIPIE AHEID) :
_ _ Adequacy of Agree 7%
oto] ARA, HEAH & IS eFES education contents Disagree 8%
B(Basic, 7]1%), H(High, 219) 2@AIZ F&3l59 =, iiiﬁ:ggﬁl Strongly disagree 3%
BHZ2 RE 4353184 A4S oz spf,  opmaion Sonely sgree | %
. © =i =] =10 _ o Adequacy of Agree 79%
HFES frafstete=d #ea), HgAlde] gl 2 education level Disagree 4%
Aol wefststEd AEA, frafteEd A2 Strongly disagree | 4%
71%Q1E3} go] 7|BAH $F o)de] JFS aF Swonely agree | ¥
L - o o ~ Effect of practice Agree 8%
she 259 ASES R s Ao training Disagree 10%
2 7 us oA AR e7g9ES B2 Strongly disagree | 5%
shu ¥z BRdgor, oo g Basz - _
ojFd= A A 7ol et 2
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Detailed contents
6. Major constituency interpretation of the Chemical Substance Control

Act
1. Standards for the installation and management of handling facilities

3. Inspection and case study of facilities handling hazardous substance

4. Interpretation of the hazardous chemical substance handling facility

1. Overview of the Chemical Substance Control Act
standards

2. Hazardous substance safety management
3. Toxic chemicals business operator

5. Chemical fundamentals and properties
2. Overview of self-inspections

Subject
and general chemical safety management 4. Chemical accident preparation and response

1. The Chemical Substance Control Act
2. Hazardous chemical substance handling

facility standards and self-inspections

Main category
Subjects concerning the Chemical
Substance Act and general chemical
safety management
Standards of facilities handling
hazardous chemical substances and
subjects related to self-inspections

Table 4. Subjects of safety education for hazardous substance and detailed contents
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Table 4. Subjects of safety education for hazardous substance and detailed contents (continued)

Main category

Subject

Detailed contents

Subjects concerning the hazardous
properties and classification and
presentation methods of hazardous
chemical substances

3. Labeling of carrying vehicles and
preparation of transportation plan

. Type of transportation and vehicle transport facilities

. Drawing up a shipping plan

. Transport vehicle display method

4. Hazardous substance and
classification/display method

—_

. Hazardous properties of hazardous substance, classification and

presentation methods

. Display pictograms, words, etc.

Subjects concerning to compliance and
handling standards for each hazardous
substance handling form

5. Compliance and handling standards by
type of handling of hazardous substance

. Hazardous substance handling standards

. Compliance with the sale of hazardous substance

. Compliance with the storage of hazardous substance

FNN VS )

. Compliance with the display and storage of hazardous chemicals

6. Understanding of chemical process
drawings

. Process drawing basics

. Chemical process drawings in general

W | N

. Fire prevention drawings

7. Compliance with loading, unloading and
transport of hazardous substance

Compliance with carriers of hazardous substance

2. Safety management of loading, unloading and vehicle transport

facilities

. Compliance details with hazardous substance loading, unloading

and transportation

8. (General manufacturing) General
chemical facilities

. Understanding of chemical facilities

. Safety equipment for chemical facilities

. Measuring equipment

Emergency shutdown equipment and automatic control

2
3
4.
5

. Maintenance and management of alarm and anti-spread facilities

9. Plating process and handling facility

Understanding of plating process

10. Coating process and handling facility

Understanding of coating process

11. Semiconductor process and handling
facility

Understanding of semiconductor process

Subjects concerning to off-site
consequence analysis and plan to
improve safety

12. Off-site consequence analysis, Risk
management plan and safety enhancing
plan

1. Drawing up of off-site consequence analysis

. Drawing up of risk management plan

w2

. Safety enhancing plan

Subjects concerning to the method of
evacuation and response in the event
of chemical accident and practical
training on wearing personal protective
equipment

13. Evacuation and countermeasure method
in chemical accident and control

—_

. Overview of chemical accident and cases

. Evacuation and response methods in the event of chemical accidents

. Chemicals for control the chemical accident

B w o

. Equipments for control the chemical accident and how to use

14. Evacuation and response in the event
of a transport accident

—_

. Cases of chemical accidents occurring during transportation

. Evacuation and response methods in the event of transport accidents

relating chemical

15. Practical training on personal protective
equipment

—_—

. Selection of personal protective equipment

. Types of personal protective equipment by substance and situation

. Personal protective equipment management

. Practical training on personal protective equipment

LN I~ B VS I B 0 )

. Authoritative interpretation of personal protective equipment

Subjects concerning emergency action
guidelines for exposure of chemical
substance

16. Emergency action guidelines for
exposure of chemical substance

—_—

. General rules of emergency measures

2. Emergency measures by exposure route and by type of substance

. Chemical accident video
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