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Abstract

Developing and advancing technology in the industries has increased the number of risks at work
environment and the number of workers at risk as well. These risks and the risk factors need to be
managed, assessed, and controlled using systematic methods. Therefore, the present study is aimed at
assessing and detecting risks in wood and mental products industries using HAZAN method. Data
gathering was done using HAZAN worksheet, observation, walking and talking method, risk detecting
checklists, technical documents, and plots available. The findings represented 137 risks at workshop, out
of which 2.92% were 1st rank (unacceptable), 2.92% were 2nd rank (undesirable), 85.4% were 3rd rank
(acceptable if controlled), and 8.76% were 4th rank (acceptable). Most of the risks were found at MDF
section (n 30), metal assembly (n 28), metal works (n 27), and MDF assembly (n 23). In addition, high
risks jobs were bending, electrical welding, PVC work, and guillotine work. The results showed that 3rd
rank risks were the largest group of risks and this showed that great improvement could be made in
cutting the number of accidents and financial and life loss by controlling these risks. It is notable that 1st
rand risks should be controlled immediately using engineering and administrative controls and 2nd rank
risks shall be turned into 3rd rank risks in a reasonable time frame. With regard to 3rd rank risks, we
need to make sure of availability of controls; and the 4th rank risks were acceptable. Taking measures
such as safety training and permanent supervision by the safety authorities were also effective to
minimize the risks.
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Introduction

Occupational accidents are one of the main
causes of losing skillful workforce, capital,
and time, which also threaten national
progress and development (1). According to
statistics, occupational accidents are the
third and second cause of death and the
world and Iran respectively. The first cause
of death in Iran are car accidents. Therefore,
occupational risks are of the main health,
economic, and social problems (2, 3, 4).

Occupational accidents are not completely
accidental as they can be predicted and
effective measures could be taken to control
and curtail them (5, 6). Accidents are of the
main causes of loss and damage in the
organization. They can be direct or indirect
cause of financial and life losses in a
producing organization. Accidents control is
one of the main challenges that most of the
managers are encountered with. Through
determining the causes of accidents and
their roots, they could be controlled in an
efficient way. Usually, organizations need a
system to evaluate their activities and
processes, which also enables them to
analyze the factors effective on accidents
and the causes of accidents (7).

Risk assessment is one of the main parts of
health, safety, and environment (HSE)
system, which 1s aimed at detecting,
assessing, and controlling the risk factors
that might negatively affect health and
safety of the employee (8- 14). According to
OHSAS18001, risks assessment 1s an
assessment process that focuses on the risks
caused by the hazards at work environment
while taking into account possible control
measures and decisions regarding
acceptability or unacceptability of the risks
(15).

Surveying the risk factors and spotting risky
areas in an organization is critical to prevent
accidents. Risk in project, by definition,
refers to unknown possible events that
influence the project either positively or
negatively. Each one of these events and
situations have their own detectable causes
and outcomes. The outcomes of these events
directly influence time schedule, cost, and

© 2009-2017, JGPT. All Rights Reserved.

quality of the project. Therefore, having a
good knowledge about the risk and
determining the extent of positive and
negative outcomes of them is of great
importance for the objectives of a project.

The issue of limited resources, health, safety
and environment are of the main concerns of
the organizations and also human societies
including those in developing countries and
Iran in particular. One may say that
protecting human life is one of the
challenges in the new century. Reducing
man’s vulnerability to risks is one of the
main objective of HSE management system
(16).

Adopting proper techniques to analyze the
risks in industries is a vital step toward
determining the measures effective in
reducing accidents rate. Risks analysis
methods have developed considerably over
the recent decades and each one of these
methods have their own viewpoints,
applications, and functions. Of the main
reasons for development of risk analysis
method are complicacy of situations,
problems in combining information from
different sources, and uncertainty of the
outcomes of the decisions (1, 5, 6). Given the
above introduction, the present study is
aimed at assessing and detecting the risks in
a wood and metal product workshop using
HZAN method.

Material and Method

A descriptive-cross-sectional study was
carried out in MDF kitchen cabinet
workshop located in Kermanshah-Iran.
HAZAN method was used to detect the risks.
To collect the data and information, HAZAN
worksheet, observation, walking-talking
method, risk detection checklists, and
technical documents and plots were used.

HAZAN method is a comprehensive method
to comprehend and detect occupation risks,
which also generates a list of proper controls
to attenuate the risks. In addition, having a
clear image of occupational risks is effective
in preventing occupational accidents. Risk
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assessment steps according HZAN method
begins with classifying job activities,
following by detecting the risks, determining
decision making risks with regard to
acceptability of the risks, determining risk
control plan (if needed), and revising the
plans. (Table 1-3)

Table 1: Risk severity classification

Dexth or sevare mpares, serioes leakare of soetaemad matentls. exglosion, maje frreputheaik,
loss of prodactioa eapacity, mare than oz mefSon dollas loss e oy

Severe ijuries o permaseek disahilty, moderate evel loakage of comated mstenals modamse
soake exphosion e fire cuthresk medea levelloss of prodortios capaeity, 300 theckand o
ooz millindallars loss per day

Loag-terms mymres wikon? pecssancm disability, trvialbeakage of coosiimad matenials rmal
loss of prodsctioa capacity, freanal damage betwzzs 150 thorsand to 3% fkousend dellarper
dy

h;mﬁﬁx&:d&misﬁ‘shmdis&lﬁmmymiﬂldzgufmmmm
00 moteble effecton fhe evvirooment, miemem dimage fomackinerizsand peofuctie
capacy. fioancial damage less than 250 thesand dollarper day

Reskiless, 10 pead o forfher assessonent 0o problem neglichle secatve acconmic loss

Table 2: Classification of risk probability

Probability Remark
level

1 Once or more per week

2 Once a month at least or once a month
among 10 similar organizations

3 Once a year at least or once a year
among 10 similar organizations

4 Once over the life cycle of the

organization at least
5 No probable in general

Table 3:Risk ranking

Probability of accident Severit
5 4 3 2 1 y of
risk
Not 3 2 1 1 A
probabl
e
Not 4 3 2 1 B
probabl
e
Not 4 4 3 3 C
probabl
e
Not 4 4 4 4 D
probabl
e
Riskles Riskles Riskles Riskles Riskles E
S S S S S

Results and Discussion

Comparison of the results showed that
2.92% of the risks were 1t rank
(unacceptable), 2.92% were 2" rank
(undesirable), 85.4% were 39 rank
(acceptable if controlled), and 8.76% were 4th
rank (acceptable) (Diagram 1).
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The results also showed that the 34 rand
risks were the largest group of risks and
controlling these risks would be a great step
toward reducing the accidents and the
damages.

Table 4: Risks ranking based on jobs

JobRisk ranking R.slk fraquenty P&&lﬂ:f}ﬂhﬁg&d J0bs . Toial
Guillotize oparaer 0 1 9 0 10
Drawizg ca siects 0 4 0 4
Banding 0 0 12 1 13
Electrical weldag 2 0 11 0 13
02 welding 1 ) ] 1 8
Grading 1 0 51 3
Rizsing and drving out cabinets [ 9 3 3 8
Bumdes paiating 0 3 1 3
Cattag 0 5 1 9
B wock 0 ¢ 11 1 12
Shapmg machiee operatec 0 [ 8 1 g
Altacking wooden parts 0 0 1 0 1
Drillizg 0 ] 8 0 §
Staplr gun oparatee 0 { 4 1 5
Bowered strew driver oparake 0 6 0 &
Lift trock operasor 0 3 4 1 8
Szcursly personael 0 0 4 0 4

Table 5: Frequency and percentage of risks based on

job
Risk ranking Frequency and perceatagt of ks based oa job
- ] ] l Totd

T !

h i B 29 ) 10

Table 6: Frequency based on risks in units

. Freguency based on risks in units Total
Unit i 2 ] 3 49
Melal works ] 1 15 1 7
Metal parts assessbly ' 0 I 2 2
Rinsing [} 0 5 3 8
MDF 0 0 n 3 0
MDF parts sssembly 0 0 2 1 b2
Painting 0 ] i | 9
Wiarthouse 0 0 ] 0 1
Hasdlisg 0 3 1 1 )
Frequency i 1n? 12 137
" ) 9 0 5.4 8.7 100

LEVEL OF RISK

100 80

50

8.7
2.9 2.9
0 i i i Level of risk

Levell Level2 Level3 Leveld

Fig 1: Percentage of risks based on their ranking
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Table 7:Activities with unacceptable risks (15t rank)

Job Unit

Shaping, electrical and CO2 Metal parts
welding assembly

Table 8:Activities with undesirable risks (2nd rank)

Job Unit

Lift truck operator Handling

Guillotine operator Metal works

Table 9:Activities with acceptable with control risks
(3rd rank)

Job Unit

Guillotine operator, drawing Metal work
on sheets, bending

Electrical and CO2 welding, Metal parts assembly

shaping,
rinsing cabinets Rinsing
Painting Painting
Cutting, shaping, PVC MDF works
operator

Drilling, attaching parts, MDF parts assembly
stapler operator, powered
screw driver operator
Security

Lift truck operator

Warehouse
Handling

Table 10: Activities with acceptable risks (4th rank)

Job Unit
Bending Metal work
CO2 welding, shaping Metal part assembly
Rinsing and drying out Rinsing

metal parts of cabinets

Cutting, shaping, PVC MDF
machine operator

Stapler operator MDF parts assembly

Power painting Painting

Lift truck operator Handling

The findings represented 137 risks at
workshop, out of which 2.92% were 15t rank
(unacceptable), 2.92% were 27 rank
(undesirable), 85.4% were 37 rank
(acceptable if controlled), and 8.76% were 4tk
rank (acceptable). Mohammad Fam et al.
conducted a study in an oil company using
HAZOP method and found 1180 risks
including 38.13% unacceptable risks and
that 31.35% of the risks were due to human
errors (17).

Khandan et al. studied a tile production unit
using FUHA method and found that out of
60 detected risks, 7 were unacceptable, 17
were undesirable, and 36 were acceptable
with control (18). As listed in Table 6, the
most hazardous units were MDF unit, metal
parts assembly unit, metal works units, and
MDF parts assembly unit. In addition,
according to Table 4, electrical welding (13
risks), bending (13 risks), PVC works (12
risks) were the riskiest jobs. Kenaroudi et al.
used William Fine method in East Cement
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Company as found that welding and cutting
activities (electrical shock, welding fume,
excessive pressure on the muscles, and
noise) and electrical equipment service and
maintenance (electrical shocks) were the
riskiest jobs (19).

Mortazavi followed ETBA method in
petrochemical industry and found that the
majority of risks were in drilling and
earthwork jobs, works that need to be done
at high altitude, electrical works, welding,
and cutting (20). According to the literature
review, the main causes of unsafe behaviors
in the personnel are lack of knowledge about
safe ways of doing jobs (skills), negligence of
safety measures (attitude), beliefs that doing
jobs in an unsafe manner would not cause a
problem (belief), failure to observe safety
measure due to stresses (emotional), and
thinking that safety measures are time
consuming (personality).

In addition, and taking into account type of
the  detected risks, designing and
implementing preventive repair services
would be effective on controlling detected
risks (21, 22).

The following are few recommendations to
reduce hazards of the risks:

e To design and implement routine and
periodical education programs for the
employees;

e To carry out safety culture and attitude
assessment among the managers and
employees and to carry out intervention
programs to improve them,;

e To screen the personnel in critical areas
based on examining accident- proneness;

e To design and implement accident
information analysis registration and
analysis system (17);

e To educate the employees with regard to
how to handle objects and use cart to more
parts;

e To designate a permanent technical safety
supervisor; and

e To implement permanent safety training
program for employees to remind them the
outcomes of unsafe and risky actions.

Conclusion
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The results showed that 3¢ rank risks were
the largest group of risks and this showed
that great improvement could be made in
cutting the number of accidents and
financial and life loss by controlling these
risks. It is notable that 1%t rand risks should
be controlled immediately using engineering
and administrative controls and 2 rank
risks shall be turned into 3" rank risks in a
reasonable time frame. With regard to 3w
rank risks, we need to make sure of
availability of controls; and the 4t rank
risks were acceptable. Taking measures such
as safety training and permanent
supervision by the safety authorities were
also effective to minimize the risks.
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