Safety & Health

Regulations
to Higher Education
in Korea

BHESSEHEERZZEEHEER

Jeongim Park *l\5~1£_______——————\1;‘_'_—r—
Dept. of Environmental Health Sciences |
SoonChunHyang University, Asan, S. Kof‘ea
G [ A AN

..\I
\



ANl

Topic 1. FRE—
Safety & Health related regulations & ZEEEMBEER
“Laboratory Safety Act” "ERELEIA
Topic 2. T8
Current statistics & what still matters B RS EEIE
National statistics & Public announcement « 2EGI BRI B NESEIE
Newly added regulations since 2021 e« B12021 LB 1 1y 48

What still matters  EEEHIE



University 1s a universe of all kinds
of accident!

' - : Bh&ix4 X3t
Routine and non-routine accidents AREPIZERERZ

FRAVEINEL

Facility accidents
Traffic accidents
Fire

Field trip accidents

Dormitory accidents / violence/ bullying /sexual
harassment

Laboratory accidents
Cafeteria food service related

And more...



Safety & Health related Laws applicable to Colleges/
Universities AERRERNZZEHEHEEER

Act Department

Act on the safety and Education
maintenance of
education facilities

HE MR EH
HERE A

School health act (since Education
1967)

BREEE

Purpose (HHY) note

to contribute to the. creation .of a safe and BlEZ 2 FEE
comfortable educational environment and e
) . : HNABIRIEMIE
improvement of the quality of education by = 2= o e
providing for the duties of the State and local ™= = HI=
governments regarding educational facilities

and matters necessary for the comprehensive
management and promotion of educational

facilities.
to protect and promote the health of “School” includes
students and teachers and staff colleges/universities

e ETRIRIE2 ETREN & THYRER



Safety & Health related Laws applicable to Colleges/
Universities AE#P?

Act

Laboratory safety act
EREZERE

Occupational Safety and
Health act FgZEZ &E4E%

Framework act on the
management of disasters
and safety

KEAZZERERE

Safety control and
maintenance of
establishment

5% Jith A9 22 2 12 Il AN A

Fire service act

HFRE

Department
(EEHE)
Science and ICT

Employment and
labor

Public safety and
security

Land,
infrastructure
and transport

National Fire
Agency

ERNZEREHREREER
Application scope (& & [F)

any laboratory established by a university,
research institute, etc. in order to conduct

research activities X & . AR IBEINER =
all business

FRrA1TE

State & local governments

P03 75 B

any structure built through construction
works, including a bridge, tunnel, harbor,
dam, and building, and facilities incidental to
such structure, which is classified into a

Class-I, Class-II, and Class-III establishment
EETERENTOEERE

Local government

1t 75 BT

In charge of (EE&)

Heads of research
entities

MAEBEEA

Business owner
Disaster management
agency

KEESHEKIB

Management authority

BEEER



“Laboratory Safety Act” EZEZ =%

- “ACT ON THE ESTABLISHMENT OF SAFE LABORATORY ENVIRONMENT”
under the Ministry of Science and ICT since 2006

FEVVZEERZEIRIBAER . 1B 2006 - FTEHEEAREMNEN FBARIEEE -
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Laboratory Safety Act BEREZREDRE
— hazard specific regulations = BIR0 EL 341

Chemicals

LMO

Gas
Waste

Physical,
tools etc.

Related regulations

Chemical Substances Management Act e e
.. : (EEMEEIREA
(Ministry of Environment)

Act on the safe control of hazardous substances

: : BEMEZZERE
(Public safety and security) i

Transboundary movement of living modified organisms act
(Trade, Industry and Energy) DS TR YRR IR S A

High-pressurized gas safety control act (TI&E) EERBZEERE

Radioactive waste/Waste management (MoE) sitEE=Y/ EEYER

Occupational Safety and Health Act (MOL) BEZ2EEL



Laboratory Safety Act 2020 ERZ=EZZ%, 2020

Chapter 1 General Provisions (—fZ#i %E)
Purpose (B&9)
Definitions ()
Scope of application (3&E % E)
Responsibilities of the state (BEIXET)
Responsibilities of heads of research entities (ffF B E T ANEET)

Chapter 2 Laying foundation for safe laboratory environments (mZ ZHEEZIRIRETEERE)
Master plans to create safe laboratory environments (BliZZ £ B EIRIEAIFEFERE))
Laboratory safety deliberative committee (B ELZ T ERLE E)
Informatization of safe laboratory management (ERZEZ*EIEEE)
Designation and operation of laboratory directors (B ZE X B/ EFNE(E)
Designation of laboratory safety and environment officer (EREZEMIRIE LT EMIETE)

A S AN A

Laboratory safety management committee (ERZEZ T EIEEZEE



Laboratory Safety Act 2020 EE=EZZ2%, 2020

Chapter 3 Laboratory safety measures (& =% 2 &1i)
Formulation and observance of safety management regulations (¥%

EIERENE] EMEBET)
Guidelines on safety inspections and precise safety diagnosis (Z BB BEEL EZEIES])
Implementation of safety inspection (Z 8B E fifr)
Implementation of precise safety diagnosis (i&1E%Z £ Z R E i)
Reporting and publication of findings of safety inspections and precise safety diagnosis
(ZEHEMBREZEZEERNBSMAE)
Registration of safety inspection agencies and precise safety diagnosis agencies
(ZEZMEMIBERZ 2 Z e BRI
Obligations of persons who conduct safety inspections and precise safety diagnosis
AITZzRENERLZZZEABNRT)
Implementation of preliminary risk analysis of hazardous factors (E i /& & E + 89942 & B 5 47)
Education and training (28 X 7FI%R)
Health examination (fFEiEE)

Bearing of expenses (K& R EIE)



Laboratory Safety Act 2020 EE=EZZ2%, 2020

Chapter 4 Response to and compensation for laboratory accidents (= §iz = SV EEFIE(E)

Reporting laboratory accidents (Z 58 = St A B R)

Conduct of investigations into accidents (#1717t RE)

Restrictions on use of laboratories (FREIfE A ERE)

Subscription to insurance ({RF&)

Submission of insurance-related data (I 3R EAE A E )

Certification of exemplary laboratories in safety management (£ &2 RFHEE ZEHIF0FE)

Chapter 5 Support for creation of safe laboratory environment (¥i£1IZ 2 B ZEIRIFAIZH)
Support for universities and research institutes (¥ KR I BT 1)
Designation and operation of regional safe research support centers
(BEZEMREFOEENENF)
Inspections (18 8)
Presentation of certificates G&EERJIEZE)
Corrective orders (44 1F+5<



Laboratory Safety Act 2020 BEi=EZ2i%, 2020

Chapter 6 Laboratory safety manager (B ZZ & H L)
Laboratory safety supervisor qualifications and tests (EREZ T EIE A EE T ER)
Duties of laboratory safety managers (ERZZELKIENEE)
Grounds for disqualification (BUHEERIIER)
Sanctions against cheaters in tests (¥1 852 F ¥ Z IR Z)
Disposition of revoking or suspending license (R #Hz EIFERAIED)

Chapter 7 Supplementary provisions (# 7& 2 1)
Reporting (R E)
Confidentiality (fR2%)
Delegation and entrustment of authority and duties FZFERIZEE)
Legal fiction as public officials in application of penalty provisions

(A BB R E R ERA R B)

Chapter 8 Penalty provisions (FEZi i E)
Penalty provisions (FZ&0)



“Laboratory Safety Act” (Article 1) Purpose

(2006) To efficiently manage
research resources and
thereby to contribute to the
revitalization of scientific and
technical research and
development activities by
ensuring the safety of laboratories
in the fields of science and
technology established in a
university, research institute, etc.
and ensuring proper
compensation for damage caused
by a laboratory accident

AMHNEEMRER - BHEFRERZER
ZE - WHERZESINGEMRIBESETHE
& REREMENBRMLER -

E%ﬁﬁﬁi%
—{% BAY

(2020) To protect the health
and life of research workers
and create a safe research
environment by ensuring
laboratory safety in the fields of
science and technology at
universities, research institutes,
etc. and providing proper
compensation for damage caused
by laboratory accidents, thereby
contributing to promoting
research activities.

EHEFRERZENZE - THERETING
RABEEETEE - REMEAENEEREMN
Fan - BIEZZHMRIRER - WEmBERE
EIFTEE -



Government shall... HIFEZ...

- (1) formulate and execute necessary policies, such as supporting research activities to
ensure safe laboratory environments. (#HlEFMEHITUHEAIELER)

- (2) promote research and development to advance safety management technologies, and
prevent accidents in laboratories, and pro-actively devise support policies to create safe
laboratory environments, such as by developing and disseminating standardized
safety management protocols and teaching materials for safety education for each
type of laboratory. ({EECELZETEIRFIMVARMERE - HMHERES W - TEBHIES
FERUEIIEZZNERZEIRIR)

- (3) investigate the current level of safety of laboratory environments and the safety
management in laboratories in universities, research institutes, etc. (FAEAE - IfFLE

UEFMBERZERIFEHANEZZKE - REZEZEEIENR)

- (4) The Minister of Education shall require universities to include the details of

safety management in their information disclosure to ensure safety in the
laboratories of such universities. <Newly Inserted, Dec. 30, 2014> (B EEERKKEE
HAfEMNENTESZZEENMAE - IRFERAZRERZENEE)



Government shall... HIFEZ...

- (b) formulate and implement a Master plan to create a safe laboratory environment
to prevent accidents and to create a safe research, EVERY FIVE YEARS
- 15t Master plan 2008-2012
- 2nd Master plan 2013-2017

- 3rd Master plan 2018-2022 : aligning with ‘the 3'¥ National Science & Technology Master
Plan’ and ‘the 34 National Master Plan for Human Resources in Science & Technology ”

(BASHIEMEMRBIEETE - REIEZENEREIRIT « BHLEEWNLEIZLZZAIHR)

- (6) Laboratory Safety Deliberative Committee established under the
jurisdiction of the Ministry of Science and ICT, headed by the Vice-Minister of
Science and ICT (BREZEZEFEZZEREBNEEBMEMNLEARKE - THEREISER
BEE)

- (7) Laboratory Safety Information System: collate statistical data on laboratory
accidents, policy information, hazard factors in laboratories, and systematically
manage such data and information (ERZELZZENZ4  BEERESW - HRE
Al - EREGHEEFERTEIE - RFCEHRELIIENEN)



Article 8 (Informatization of Safe =)\g =gm=
Laboratory Management) ZEEEAMIE

Surveillance of lab safety /

S
management "‘ (5) Yearly publication on “laboratory BFEHR 'EERELZE
safety information system” by each entity EE N §§?ﬁ
2021 - General characteristics = o
LAl OFX 42| AIE|EA} - Number of labs, research workers statistics - SRRV R
s BRENEE - TIRAE
2021.12 - Safety management AR ST -
- Health examination
- Safety training « XX EIH
 Insurance . EENE
- Regular inspection o 234
- Corrective actions and follow-ups . 1205
* Preliminary hazard analysis o EHAMGE
- Safety management structure « BIFIE ﬁ@iﬁuLﬂ”‘
- Lab accident statistics e YL IBENT
- Exemplary labs . ffi\%_ 52218
- Safety budget - BERESWMARET

hd TEBE"‘/\A%




“Laboratory Safety Survey’ w=m=zsps

1]
;A

Characteristics (43FEUER) Compliance (F&1%IEH)

* Basic info (id, type, location, contacts, * Lab manager
etc.) * Hazard analysis

* Lab workers statistics (composition by - Management structure/system
variables)

* Lab safety management council
+ Compensation insurance

* Safety training

* Health examination

+ Safety inspection

* Budget allocation

* Lab facilities by sector / hazard level
statistics, etc.

National Research Safety Information System, www.labs.or.kr
EXBZZENRF




2016 2017 2018

2009 2011 2013 2015 2017 2019

2016 2018
National Research Safety Information System, www.labs.or. kr




Survey 2018 says... 2018F@EEEREIE.

Compliance rate (%) by type of entities
FEBEEMEZSFSHEENSRYE (%)

LS training  Comp. Health Hazard Lab Lab safety LS council
insurance Exam. analysis  manager policy
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Lab safety act &
beyond since 2021

2021F B ERERZEIA




Severe explosion
during waste disposal

campaign HAB(LEER

BEYREEE iﬁlﬁzihk’ﬁ
2019.12.27

A chemistry research lab at K university

1 undergraduate, 4 graduate students

4 victims with burns (IR EEEZES)
« #1 : 2-3 degree burn on 20% body surface
- USD 160,000 medical expenses
« #2 : 3 degree burn on 89% body
« 7 weeks in ICU

- 10 times operation for skin graft

- USD 1,000,000 medical expenses vs. USD
50,000 from the insurance of LSA
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Industrial Accident Compensation Tigpsmmpgs:
Insurance Act (amendment 2021.4) (2021.4 {E1F

F )

- Article 123-2 (Special cases concerning “student researcher”)
Students participating to funded R&D projects are subject to this
Act and shall be deemed employees hired for the business when

applying this Act & 173 45y — (BEHEENEHIER) S MBS
BEBERAAY . BARHERZ A -

- Any accidents suffered by student researchers shall be deemed

occupational accident, and student researchers shall be
compensated under this Act

BEMRAESRERINSEWRELES - IkKFEZHAELTHEIE -




Laboratory Safety Act W22
(2021 partial amendment) (2021 F &R ELE)

- Article 5 (Responsibilities of Heads of Research Entities) @) The head of a research

entity shall work to relieve research workers from injuries or death from
laboratory accidents

F51F (MREMUEFEANES) Q@ MREMUEEABSNBREMRAAERERESZTHMET -

- Article 26 (Subscription to Insurance, etc.) @ The head of a research entity should

provide medical expenses for the victims when the insurance compensation is
insufficient to fully cover the medical cost

= 26 1% (I2fFR) @ RIEEEACUZNERERE MREUEEARAXERRHEEEH -
- Article 27 (Submission of insurance-related data, etc.) The Minister of Science and
ICT may order an insurance company and the head of a research entity to submit
data concerning the current status of insurance purchase, compensation and
medical expenses for laboratory accidents, and other matters prescribed by
Ordinance of the Ministry of Science and ICT.

5 27 1% (ERRIZMHERAMIEZES) RBMNEARBAR KX IZREREATIMAREBERETEARR
iR - BE - ERESNERERNEIE - REMARENSEIE -




Serlous ACCldents Punishment Act (SAPA)

=
[Tul}
JILp
|I|n|

- Passed by the National Assembly on January 8, 2021, is intended to prevent
serious workplace accidents and man-made disasters.

1R2021F1H 8 HEB - BEMLEREMNLTIFSMAEMMARKEE -

- It requires businesses (and government entities) to adopt health and safety
management systems to prevent such accidents and imposes heavy criminal
and administrative liability on companies and their senior officers if failure
to do so results in serious accidents. (cf. UK's Corporate Manslaughter and
Corporate Homicide Act 2007)

ZoEMERRE B RERELERAGRENEY - SRRTEERATER
REFY - ATRHEESESREEANSNTREE - (SRHE 2007 FATBRRA
AATRAE)




Serious Accidents Punishment Act (SAPA)
R E A (SAPA)

- SAPA provides broad outlines for a new system of criminal liability for workplace
injuries and public disasters. SAPA B TISHI A K ERT S HI 124 7 HEEE -

- Serious accidents (BREZE)
- >1 fatality (3tT0)
- > 2 injured with medical attention for more than 6 months (882 AEEEER6ER)
« > 3 diseases from the same hazards within a year (—FARBE3IARBEEBEER)

7

%

- Penalty (in case of university accidents) i

- President (public/national university), &R (A 11/B 17 KE2)
Board chairman (private university) =ZE{& (Fh1IAE)

* > 1 year imprisonment or < USD 1million fine (cf. KOSHAct, < 7 years
1mprisonment or < USD 0.1 million fine)

—F P EAHER&ES100E =T8N
(REBFEZZEHEE tFUTEHENZE e

i
T
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SAPA cases since Jan.27, 2022

| 227] QrISICH 2% 2. AEAY 0[0f 2B A

SE 15 48 R AL F 22
A O S THSHER] =X of 2

_
190 27| YA 2B Sole| AEMY XA STohBALL BN TETZ0| ISLAIS 0/8s) Lt 8% 77| At BRADEI D E|0| 3 AE 41 SHEOIM AT 7 LS TOIR| 230 AL St
S 61T QICE AU HIZ, ABlra

https://www.hani.co.kr/arti/society/labor/1031634.html




Feeling safe?  =e=
Getting safer? #6=
Really? RAE

- Survey from women research workers in Korea, 2018 (2018 FEE L EHRABZRAE)

- An episode from a research worker died of blood cancer (AR AEMEIEEH)

27




KOFWST survey =g

FUREBERINHEHSERRE

- Korea Federation Women’s Science & Technology Associations (KOFWST),

2017

- 796 women researchers in Korea answered (796 2L 4R AESE)

- 1 of 5 feeling unsafe in their labs (BSAFEIARGEEHEREZRELALR)

- 2 of 5 being hesitated to get pregnant due to the worries about lab
environment (HRBLEBREIRIE BSATA2AEEBREEERE)

- 1 of 2 requesting for more information on toxic chemicals to childbearing age
women, pregnancy, and breastfeeding

(BAPEIAEXREHEZEFREY - R2NBIAHEHEENSHIEEYMEEH)

http://www.kofwst.org




mEs T EpY = o
https://www.khan.co.kr/mational/labor/article/201901311637001 i TIFMSEE

A victim of R&D works (2019.1.29, S. Korea)

- A R&D worker died of blood cancer, 1.e., acute myeloid leukemia. He was 32 years old.
- Work history : 2014. 2 (graduated with a master degree) — 2017. 12
- Performance evaluation of new aromatic polymers on semiconducting surfaces

- “Known risk factors for AML include increasing age, male sex, prior chemotherapy,
cigarette smoking, obesity, exposure to benzene (%) and other chemicals including
formaldehyde (EFf2).” (J Poynter, et al., Int J Cancer, 2017)

- Did his job cause the disease? Was the work environment polluted with benzene? Isn’t it
too short period of exposure to cause the disease?

- An unbreakable chain of hazardous exposures from learning to working, from school to
work




Relative Mortality of Cancer among Chemists
{EERRAVEAEAEISE TR

Authors : Study No. of All cancer Lymph/
Population . ) .
(year) period case mortality Haematopoietic cancer
Lietal 1948— 1.2 1.7
(1969) | Ao members | gag 3637 (1.1-1.3) (1.4—2.0)
Olin GR Chem. Eng. 1930— 53 1.7 3.9
(1976) Graduate 1974 (1.1-2.6) (1.3-7.6)
Olin et al 1930— 1.3 2.2
RIT
(1980) graduates | 977 83 (0.9-1.8) (1.2—4.5)
Walrath et al 1925— 1.5 2.2
(1985) | Abomembers | g0 347 (1.1-2.0) (1.2-3.8)




Carcinogen uses during lab works
gRETFPERNBUEY

- Survey on the use of carcinogenic chemicals in 54 academic laboratories in Korea, 2012

No. Chemicals | .:i?;fm-m
1 | Formaldehyde | 000050-00-0 ' 13
2 Den—one 000074132 14
3 | Nickel compounds = | B
4 | Siica dust, crystalling, in the form of quartz or crisiobalite | 014808-80-7 B
i 5 | Chromium (VI) compounds (Cr) | 018540-29-8 5
6 | Temoxfen | 010540-29-1 | 4
7 Cadmium and cadmium compounds (Cd) | 007440-43-9 | 3
& | Mine.ral oils, unifeated or mildly treated | = 3
g | X—and Gammé—ﬁadiaiicﬁ. - | = 2
1 Acrylamide | 000079-06—1 | 12
2 | Lead compounds, inorganic = | B
A "3 | chommonenicel | 000056-75-7 |
4 Glycido | 000556-52-5




Exposure to carcinogens during lab works
TERETFPREYNERE

Task-based Exposure Assessment among Laboratory workers  0.30

RN

Benzene
TLV-TWA: 0.5 ppm
TLV-STEL: 25 ppm

in Organic Synthesis Laboratories

Youngeun Choi - Yeonhee Chu - lkmo Lee' - Jeongim Park’ o) .
Department of Environmental Health Sciences, Soonchunhvang University
Department of Chemistry, Inha University .
Journal of Korean Society of Occupational and  Fo. .
Environmental Hygiene, 2019 :
0.10 4 - .
*
gy o051 [
B8

o Geometric mean

N .. NIOSH REL-TWA: 0.1 ppm

¢ T 1 I
TWA Washing  Filtration ~ Reaction  Extraction  Column
(n=77) (n=12) (r=12)  &synthesis  (n=26) (n=42)
(n=47)

Full-shift Tasks * E.l ﬂE %
(h) Benzene

S

%]

=]
1

Concentration (ppm)
=
3

g 0.00 -




Food for thought #AF=E

- Top-down is not all good. Government, BT - EE - &HE - EEPI-H

)~ TFE - BEMFIAVRER - LB

employers, managers, supervisors (PIs, B B 2 27 5 B 15 AR 75 R O A 26
professors), workers, students, and their EZEECH—RHE -

representatives, and all those concerned with
OSH) should do their shares.

- We need to collect and use lab safety, health < ®ZEWENERAERZEZE - &X

and exposure data. MR BAIEIE -

* Recording and notification of laboratory accidents . %ZE%H E’Jﬁ@fi%ﬂ@%ﬂ .

- Organizing lab workers’ health surveillance and the ’ %%’j %E%;%;EQ” TREIREERE
collection, processing and communication of health- o " -
related data . %ﬁﬁ?%‘ta%ﬁzéif’ﬁ,ﬂ [ElfsE FHZERY 3R

- Record keeping what you have used during your lab . FIfFE (BERENED) HENRE
works BB T - RERERS

- Task-based(lab activity-specific) exposure scenarios
and matrix 3
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