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Abstract The guidelines for the correct selection, provision, and wearing of personal respirators are
provided to prevent health damage to workers. However, despite the risk of chemical accidents, there
is a gap between workers' understanding of wearing personal protective equipment with complex
wearing standards, and the interpretation of management and regulations. This can increase the worker's
non-wearing behavior, which can increase the risk of accidents. This study examined the actual wearing
of a personal respirator at the work site to suggest reasonable wearing selection criteria. To this end,
a survey was conducted on site managers related to chemical substances, and the current state of
wearing protective equipment and problems were derived. Based on the survey results and the concepts
of US NIOSH and UK HSE respirator selection steps, and UK COSHH Essentials in improving the working
environment, the selection stage for suitable respirators was presented. In the field, it was difficult to
recognize the guideline differences between the Chemicals Control Act and the Occupational Safety and
Health Act. Therefore, a plan was considered to protect field workers by reducing the gap between
regulations and implementation and enhancing the understanding of the guidelines.

Keywords : Chemicals Control Act, Chemical Substances, Protective Equipments, Respirator, NIOSH, HSE,
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STEP1 Record of work
environment (work type,
work time, number of work)

!

STEP2 Record the reason
for wearing respirator
Confined space/oxygen
deficiency/discharge of
hazardous substances

!

STEP3 Substance
HHG/use/acidity selection;
Estimation of Required
Protection Factor (RPF)

!

STEP4 Work-related factors
(wearing time, temperature,
humidity, visual field
communication)
Wearer-related factors

|

STEP5 Selection of
appropriate protective
equipment

STEP1 Check MSDS HHG
(A~E)

|

STEP2 Check Usage
(Small Medium Large)

|

STEP3 Check Non-acidic
volatility(Low Medium
High)

|

STEP4 RPF calculation
(HHG Usage Non-acidic
Combination)

Fig. 1. HSE Steps for respirator selection

9kt COSHH Essentialse SojsistEdo] &
£& dEs5a olo] nE A
AlRket=t] F&o] Sitk. A4 & Bt WS 0|89
o fofstehEd &2 AT 4 = HriEdolH
2 oA oS Ed =& Tt digt 712
ARl 22 AAIFITH12].

COSHH Essentialst= 924z} s5hed 9184 ©71
71%Ql CHARMS] EA7} ¥+=¢tl, COSHH Essentials
ARG Hrke IA 49AR FA4ET Step 10014 HIS:
3 FEY IV F EEEE A Hg s #
7 A%k FoiIAEE 1EYETh Step 2004 Bl
3 =2 Y-S Uehd ZA0R Hole AETFE ol&
sto] 914 EAS 1WA Step 3914 E24 &
A E AREEY 7] wEto] gt T e A
| o A &S HII8I Step 4904 Step 13
Step 3& 44 @5t ARERl A8 B7F A
FYsle ZEAAE 7HX2 itk

o
=



AR &85 =22 A2338 A8E, 2022

HEALTH +  EXPOSURE GENERIC RISK CONTROL
HAZARD POTENTIAL ™" ASSESSMENT APPROACH
Substance Substance Cembine health Approach needed for
allocated to a allocated to a hazard with exposure adequate control
Hazard Group dustiness or potential facto's to
using R-phrase or volatiity band and determine the degree
H-statement aband for the of control needed
scale of use

Fig. 2. COSHH Essentials Hazard Evaluation Steps

2.4 0|2 NIOSH sgEs+ MHE

)=t 2RI AL A(National Institute for
Occupational Safety and Health, NIOSH) S&HE %
T+ AFGAE F 11TAR F/d=0] 1o STEP 1~3

STEP1 Whether firefighting work mmp  SCBA

|

STEP2 Whether an oxygen starved SCBA
1 mmp  Supplied
place
SCBA
STEP3 the presence of an unknown SCBA
) mmp  Supplied
substance or concentration SCBA

|

STEP4 Whether it is below the
exposure standard: above — 5 steps,
below — 6 steps

|

STEP5 Concentrations higher than Supplied
IDLH SCBA

o . helmet
STEPG Irritating/corrosive to eyes { hood

|

STEP7 Calculation of maximum risk
ratio

|

STEP8 Classification of the physical
state of pollutants: particulate matter

R

SCBA

STEP9 STEP10 STEP11
dust s moesk dust/gas
mask (APF) combined
(APF) (APF)

Fig. 3. NIOSH Steps for respirator selection
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| Review of previous studies |
|

| Examination of overseas respirator selection steps |
|

| Design of the survey questionnaire |
|

| Conduction of the survey |
|

| Analysis of the survey results |
|

| Suggestion of the improved respirator selection steps |

Fig. 4. Steps for research methods
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General 11 8.9
Hazardous Chemicals
Manager 54 435
Hazardous Chemicals
Handler 20 161
Position .
(multiple responses) Supervisor % 202
Safety and Health
Manager 36 290
Safety and Health

Officer 12 o7

Else 13 10.5

Less than ly 5 4.0
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Table 3. Perception on the Regulations and wearing
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Awareness of Regulations aware 104 83.9
on the use of Personal middle 18 14.5
Protective Equipment unaware 2 16
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in the Standards for -

Wearing Protective middle 50 403
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Chemicals Control Act }
and the Industrial Safety unaware 31 25.0
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Qegree of on'—sne middle 0 323
implementation
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too complicated 54 43.5
uncomfortable 54 43.5
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understand
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agree 108 87.1
Demand f0‘r simplification| middle 10 81
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disagree 6 4.8
All 124 100
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Table 4. Hazard Evaluation and Demand for adjustment
of the standards of protective equipments

Items N %
Chemical Hazard Yes 46 37.1
Evaluation of CHARM No 78 62.9
Consent to select agree 105 84.7
protective equipment in middle 16 12.9
consideration of chemical
risk evaluation disagree 3 2.4
Perception for adjustment agree 112 90.3
of standards for wearing middle 8 6.5
protective equipments disagree 4 32
All 124 100
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STEP 1 Whether firefighting work SCBA
STEP 2 Oxygen
deprivation/enclosed space / SCBA
Concerns about the release of = Supplied
hazardous substances Adsorbent SCBA
available
STEP 3 Concentrations higher than SCBA
IDLH P Supplied
SCBA
Full
STEP 4 Eye irritation/corrosive  mm{ face/close
d goggles
.
STEP 5 APF calculation:
Considering general STEP 5.1 MSDS
ventilation/local exhaust > HHG (A~E)
system/sealing v ‘
STEP 5.2 usage (S,
STEP 6 Classification of the M, )
physical state of pollutants:
Particulate matter — 7th stage, ‘
gaseous material — 8th stage, STEP 5.3
gas/particle mixture — 9th stage .
Non-acidic,
volatile(L, M, H)
y \ A
STEP 7 STEP 8 STEP 9 STEP 5.4‘APF
d dust/gas calculation
ust gas -
combine
mask mask d
(APF) (APF) (APF)

Fig. 5. Field-suitable respirator selection steps
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