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Abstract :

Through the survey on the current status of hazardous substances in
laboratories, the research institute is designed to establish measures to improve the
management of university laboratories and to create a safe laboratory. We intend to
explore countermeasures by confirming and reviewing the recognition of the statutes in

the "Guidelines for the Implementation of the Laboratory Pre-Hazard Factors Analysis"
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through the questionnaire. Although there are various parts to create a pleasant
environment for a laboratory, the most important part is the role of a laboratory
manager in the area where each and every one of the laboratory's directors is the "Act

on the Establishment of a Safety Environment in a Laboratory”, but if the laboratory is
not to be accident-prone, the laboratory's responsibility is to be more secure. This
research is intended to be funded by research to reasonably implement" Guidelines for
the Implementation of the Laboratory Pre-Hazard Factors Analysis" before applying to
universities and to protect field-based research activities and to reasonably reduce
safety accident prevention and risk.
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Table 1. Evaluation items of special safety inspection

Div. Evaluation items

. Electrical safety

. Fireworks Safety
. General safety
mechanical safety
. gas safety

. fire safety

. Bio-safety

. industrial hygiene

safety by sector

. Items on other exposure assessment
. Establishment and implementation of improvement
measures when exposure standards are exceeded
By Hazard Factor| 3. Excess of chemical exposure criteria
Appropriateness | 4. Laboratory that requires additional exposure
of Exposure assessment
Evaluation 5. Reasons for selecting the Exposure Assessment
Laboratory
6. Preservation of documents related to exposure
assessment
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By Hazard Factor| 1. Management and other handling status
Appropriateness | 2. Maintenance register in laboratory and status of
of handling and management

management 3. Handling and management log preparation

1. Other Pre-Effective Factor Risk Analysis
Appropriateness | 2. Is the management register and pre-hazard analysis
of the pre-hazard reports prepared

factor risk 3. Preparation of safety analysis according to R&D
analysis in the activities

laboratory 4. Analysis of hazard factors and validity of laboratory
safety status
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Fig. 1. Four—year trends in laboratory accidents.
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Table 2. Status by type of accident

. Human and
Status by type Hm Wtenal roterial Total
of accident accidents accidents .
accidents
Number of 13300 105 | 150%) | 18(10.9%) | 166(100%)
accidents(%) ’ ’
Table 3. Status of human damage
Under Master's
Div. course & | Researcher etc Total
graduate
PhD
University & | g 53 2 2 156
college
Laboratory - - 14 1 15
Total 99 53 16 3 171
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Table 4. Status of accident cause in the laboratories

Defects in the machine, the instrument itself, etc 29
Insecure state | Boundary mark, facility defect, etc 6
The others 4
Careless handling of hazardous substances 32
éne ;zcvﬂﬁ; Unused clothing and protective gear 23
The others 10
Inexperience in experience training 42
Adm(i;ul'lsst;ative Non-compliance with experimental rules, etc 4
The others 16
Total 166
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Table 5. Review of laws managing substances subject to
pre—hazard risk analysisgj

Laws regarding substances subject to

R pre-hazard risk analysis

The meaning of the terms in this law is as follows.
7. Hazardous chemical substances shall be toxic, licensed,
restricted or prohibited substances, accident-preventing
substances, and other chemicals that may be harmful,
hazardous or hazardous.

Chemical Control
Act Article 2

Article 39 of the 1 The Minister of Employment and Labor shall classify
Industrial Safety and manage chemical and physical factors (hereinafter
and Health Act referred to as the “inflicts”) that cause health problems
(Management of | for workers in the classification criteria provided by the
risk factors, etc.)|Ministry of Employment and Labor.

1 The terms used in this Regulation shall be as follows.
2. Toxic gas is harmful to acrylonitrile, sulphuric acid
gas, ammonia, carbon monoxide, chlorine, bromide,
chloride, hydrogen sulfide, monogerman, citrus alzacine,
phosphorus, phosphorus, phosphorus, phosphorus, and
certain amounts of phosphoric acid that are present during
certain amounts of phosphorylation and air. This means
that less than five-thousandth of a million.

Atticle 39 of the
Industrial Safety
and Health Act
(Management of
risk factors, etc.)
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Table 6. Performance period for pre—hazardous factors
analysis
Div. Performance period Example

Undergraduate, business,
commissioned, etc.
experiments

An annual | Conduct the test before carrying
experiment | it out.

Short-term | Conducts the research task|Tasks that last more than

Research Task | before carrying it out a year, etc.
- Conduct a test before carrying
out the research task.
S_afety - Modlfyl_ng the existing Tasks that last more than
environment pre-infringement risk a vear. efc
system analysis report if changes year, etc.

exist before the next year's
task is carried out
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/ STEPO1 \

Laboratory Safety Status

STEPO03
R&D Activities
and
Safety Analysis

< 4

Fig. 2. Preparation of pre—hazard factor analysis,

Table 7, Performances in each step for pre—hazard factor
analysis

Collection of data related to the laboratory
Basic overview of laboratory(name, location, area etc.)
STEPO1 Status of R&D Activities
Laboratory .
Safety Status | Status of R&D Activities Person
Identifying harmful factors in a laboratory
layout drawing, Harmful Facilities in a laboratory
Draw up a list of materials and facilities used in research
activities
STEP02 . . -
Analysis of Derivation of harmful Factors for Materials and Facilities
Risk by | Establishing a safety management plan for harmful factors
Harmful Factor ¢ el P
Establishing an emergency plan for accident occurrence
by harmful factors
Derivation of harmful Factors by step of research
STEP03 Establishing a safety management plan for harmful factors
R&D and SA Establishing an emergency plan for accident occurrence
by harmful factors
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Table 8. Hazardous Group Classification and Criteria

Hazardous Group

Classification (St
living organisms whose symptoms are very fatal,
Fourth Danger | difficult to prevent or treat, and whose risks and

Group difficulties are severe when they are released to the
environment when infected by laboratory activities

Infected pathogens that can pose a serious risk to the
High-risk pathogen| public's health if they are used for bio-terror purposes
or leaked to the outside world by accident, etc.

An organism that can be seriously affected by a research

. . activity, but can be prevented or treated, and that can
Third Risk Group be hazardous but treatable when released into the
environment
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Fig. 3. Analysis of pre—risk and harmful factors,
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Table 9. Probability indication of laboratory accident

Div. likelihood Criteria

® High probability of occurrence
® The actual exposure to hazardous risk factors is
greater than 3 hours per day.

Major 3

® Possible occurrence
® The actual exposure to hazardous risk factors is
2 to 3 hours per day.

Moderate 2

® [ ow probability of occurrence
® Time exposed to actual hazardous risk factors
is less than 1 hour per day

Minor 1

Table 10. Severity indication of laboratory accident

Div. Severity Criteria

® Accident that could lead to death

® Exceeding the exposure criteria (recommended

Highly 3 standard) such as chemicals, dust and noise
likely ® Handling of carcinogenic, mutant and
reproductive toxic substances

® Occupational disease case

® Accident that can cause injury, such as blindness,
amputation, etc
Moderately 5 ® Accident requiring medical attention
likely ®50% or more of the exposure criteria
(recommended standard) such as chemicals, dust
and noise

® Accident that could lead to a near accident.

® Less than 50% of the exposure criteria
(recommended standard) such as chemicals, dust
and noise

Unlikely 1

Table 11. Risk assessment matrix for laboratory safety

Probebily SEEY ) | Wmibe@) | W)

Highly likely(3) Extreme(9) High(6) Medium(3)
Moderately likely(2) High(6) Medium(4) Low(2)
Unlikely(1) Medium(3) Low(2) Low(1)

Table 12, Risk levels and control criteria

. Management
risk level stanelard Note
Maintaining the ® Provide and educate the research
1~2 Low s workers with hazardous risk

resent condition| . .
p information

o Establishing and improving safety

3~4 | Medium | Improvement and health Jres

Immediate
improvement

® Run an immediate upgrade to

>6 High continue the operation

90
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Table 13. Risk—calculated document management for each of
the hazardous factors

Risk calculation
Hazard - Hazard | Hazard | Document
Category| Risk | Probabi Severity plot plot | management
factor 1(1;})’ (3)  Evaluation  Level No.
A 1 1 3 3 | oddinay gy
circumsta
nces
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Table 14. Revision details of the guidelines for the implementation
of the pre—hazard factor risk analysis in the laboratory

Div. Revision details Note

1 The head of the research body shall
provide information on the safety
management of the laboratory to the
research activity workers.

2 The head of the research body shall
provide the research manager with

Adniclte_ 5 education and training necessary to
New (ir:jffilrion, secure safety and prevent accidents in
efc )g, accordance with the Presidential Decree.
’ 3 The Director of Research, designated
pursuant to Article 2 subparagraph 1,
shall receive specialized training on
laboratory safety as provided by the
Ministry of Science, Technology,
Information and Communication.
A TS AAshs W8S Haste] /e en &
o QR ol B 2 4 s Aoltt
P AP AL Aol T 41,0

wet ATABAE AT A2 Aol APafHA
SIS Ao} AT UAE A= WAk 7

97k 9S4 ek TR F o AR BE
A S = o At 7+4AEH) 8 Dast ok

521 MEXAI IR

B AT ATA T BAEC] AAo) A
AR BEA A Y} oloh pAH 28 AL of
L A= ofsistn QXS st AEaAE A
ABHEE EAPEES 2717171904 AREAeh A
SRE MR FUol] A0 A9
=i
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Table 15. Questionnaire contents
No. Question

Q1

I am aware of guidelines for conducting laboratory pre-hazards risk
analysis

I know the analysis report hazard factors according to the research
development (lab/project)

Q3 It is treated immediately to prevent safety accidents at the occurrence
of hazard factors

Q4 | I know R&D safety analysis (R/DSA)
Q5 | I know the management report of pre-hazards risk analysis

Q2

A safe educational environment is being developed through
Q6 | management reinforcement of correspondence such as restoration to
various disasters.

Improvements against asbestos materials, urethane tracks and other
Q7 | hazardous environments and aging environments are progressing the
learning conditions.

I know whether guidance on the implementation of pre-hazarzard

Q8 analysis has been implemented since January 1, 2018

Q9 | Guidance on conducting pre-hazard analysis is too complex
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20, 10%

student,
162, 81%

Fig. 4. The composition of questionary responders.
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Table 16, Overall results of survey responses
(a) undergraduate

Div. p(\);?;}\,/e Positive | Normal | Negative N;,gzrgve Avg Sd
5 @ e 0 o

Q1 7 2 30 59 4 2.31 1.14
Q2 7 16 38 59 42 2.30 1.09
Q3 10 50 56 34 12 3.07 1.03
(023 3 9 42 63 45 2.15 0.95
Q5 6 15 35 63 43 225 1.06
Q6 14 24 68 42 14 2.89 1.04
Q7 13 42 48 46 13 2.98 1.09
(03 6 10 39 60 47 2.19 1.04
Q9 13 21 82 34 12 293 0.98

Total Avg | 2.56 1.05
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(b) assistant
Very .. . Very
No. | positive Positive | Normal | Negative Negative | Avg Std
@ (©)] @
®) )
Q1 2 1 1 2 14 1.75 1.34
Q2 2 2 0 7 9 2.05 1.32
Q3 2 1 1 5 11 1.90 1.30
Q4 2 0 1 6 11 1.80 1.21
Q5 3 1 0 3 13 1.90 1.48
Q6 2 1 0 6 11 1.85 1.28
Q7 1 3 0 4 12 1.85 1.28
Q8 2 1 0 5 12 1.80 1.29
Q9 1 3 0 4 12 1.85 1.28
Total Avg| 1.86 1.31
(c) professor
Very . . Very
No. | positive Positive | Normal | Negative Negative | Avg Std
@ (©)] @
® )
Q1 0 2 4 8 0 2.57 0.73
Q2 0 2 4 8 0 2.57 0.73
Q3 0 2 5 7 0 2.64 0.72
4 1 0 4 9 0 2.50 0.82
Q5 1 1 5 7 0 2.71 0.88
Q6 0 1 5 8 0 2.50 0.63
Q7 0 2 3 9 0 2.50 0.73
Q8 0 1 4 8 1 2.36 0.72
Q9 0 2 3 9 0 2.50 0.73
Total Avg| 254 | 0.74
(d) others (graduate student, researcher)
Very . . Very
No. | positive Positive | Normal | Negative Negative | Avg Std
@ (©)] @
(©) (M
Q1 1 2 1 1 0 3.60 1.02
Q2 1 3 0 1 0 3.80 0.98
Q3 1 3 0 1 0 3.80 0.98
4 1 1 2 1 0 340 1.02
Q5 1 3 0 1 0 3.80 0.98
Q6 1 3 0 1 0 3.80 0.98
Q7 0 3 0 2 0 320 0.98
Q8 0 2 2 1 0 320 0.75
Q 0 1 3 1 0 3.00 0.63
Total Avg| 3.51 0.92
(e) total
Very . . Very
o Positive | Normal | Negative f
No. poigt;ve @ 3) 7 Ne%?;:lve Avg Std
Q1 10 27 36 70 58 231 1.17
Q2 10 23 42 75 51 233 1.12
Q3 13 56 62 47 23 295 1.11
Q4 7 10 49 79 56 2.17 1.00
Q5 11 20 40 74 56 228 1.13
Q6 17 29 73 57 25 2.78 1.10
Q7 14 50 51 61 25 2.84 1.14
Q8 8 14 45 74 60 2.18 1.06
Q9 14 27 88 48 24 2.80 1.04
Total Avg| 2.52 1.10
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