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Abstract:- XYZ Tofu Factory is a factory engaged in
food production, namely making tofu. The XYZ Tofu
Factory produces 21,000 to 28,000 tofu in a day. It is
undeniable that various types of hazards can occur,
starting from the initial process to the final production.
Some of the causes are due to the lack of awareness of
employers on occupational health and safety. Currently,
the implementation of good occupational safety and
health has not been widely applied at many companies.
For this reason, itis necessary to identify occupational
safety and health hazards (K3) to determine potential
hazard risks, hazard assessments, and worker risk
control. This type of research is qualitative using the
Hazard ldentification, Risk Assessment, and Risk
Control (HIRARC) method as a research method. Based
on the results of the risk assessment that has been
carried out, the risk categories in the XYZ Tofu Factory
are 7 moderate risk categories with a percentage of 27%,
high-risk categories of 16 with a percentage of 62% and
very high-risk categories of 3 with a percentage of 11%.
Based on the results of the research, it was found that
jobs with a very high level of risk are in the activities of
grinding, boiling, and screening, controls that can be
taken to reduce these risks are cleaning the work area of
stagnant water and scattered soybeans, replacing all
equipment and cables on the better production processes
that are no longer suitable for use, provide K3 signs in
the production area as well as carry out regular
monitoring and checking of worker conditions, room
conditions, tools or machines to prevent unwanted things
from happening.

Keywords:- Risk Analysis, Occupational Safety andHealth,
HIRARC.

I INTRODUCTION

Occupational Safety and Health (OSH), developed
collaboratively by workers and employers, aims to
proactively prevent workplace accidents and illnesses. The
program addresses potential hazards arising from the nature
of the production process, such as the risk of explosions,
fires, pollution, and occupational diseases. This involves
identifying potential factors that may lead to work-related
incidents and diseases and taking preventive measures, it is
mandatory to implement Occupational Safety and Health
(K3). The XYZ tofu factory is a small industry that was
founded in 2007. This factory is one of thelargest suppliers
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of tofu for markets in the Bekasi, Cibitung, and Cikarang
areas. Since its founding until now, the XYZ tofu factory
has continued to improve, even though it has experienced
ups and downs from year to year. The XYZ tofufactory starts
production at 08.00 - 17.00 WIB. However, the rest time
given to workers is uncertain due to the alternating rest
system and there is no time fixed for each worker. Everyday
the average production capacity is 3 to 4 quintals A quintal
of soybeans can produce 21,000 to 28,000 tofu per day, but
this could increase due to adjusting the number of orders
received during big holidays such as New Year or Eid.
Therefore, workers often have overtime if the number of
orders increases. There are various types of tofu sold, namely
Chinese tofu, yellow tofu, and also fried tofu.

The XYZ tofu factory has 10 employees and it cannot
be denied that there are various types of dangers that can
occurfrom the initial process to the final production process,
some of which are caused by a lack of employee awareness
of Occupational Safety and Health. You can see cases of
work accidents that occurred in the vulnerable months of
January-August 2022 in Table 1.1 below:

Table 1 Data on Work Accident cases for the period

January-August 2022
No Type of work accident Number of events

1 | Slip 6
2 | Electrocuted 1
3 | Scalded 9
4 | Scalded with hot o1l 5
5 | Exposed to burning flames 4
6 | Skin irnitation 3
7 | Exposed to combustion fumes 7
8 | Wrong working posture 4

TOTAL 39

Based on Table 1.1, it can be seen that 39 work
accidents occurred at the XYZ tofu factory. The impact of
work accidents results in workers being slightly injured and
unableto work for a certain period. Workers who are unable
to work within a certain period also result in the factory not
being able to complete the work on time so the factory
suffers losses due to this. Apart from that, absent workers
result in the factory having a shortage of workers who
cannot be backed up by other workers at that time.
simultaneously.
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The conducted research seeks to prevent and diminish
the likelihood of workplace accidents while avoiding and
minimizing risks. This is achieved by implementing suitable
hazard controls to enhance the overall safety of the process.
It is hoped that this research can prevent the possibility of
accidents occurring which will cause losses to the company
so that the level of work accidents in the factory can be
reduced to a minimum.

1. RESEARCH METHODS

The HIRARC method involves identifying hazards
(Hazard Identification) in all company activities, conducting
risk assessments (Risk Assessment), and establishing
controls (Risk Control) to minimize the likelihood of
accidents.

HIRARC involves a sequence of procedures aimed at
recognizing potential hazards arising from both regular and
irregular activities within a company. Subsequently, a
comprehensive risk assessment of these hazards is
conducted, followed by the development of a program
designed to manage and mitigate these risks. The ultimate
goal is to reduce the risk level to a minimum, thereby
preventing the occurrence of accidents.

I11. DISCUSSION AND RESULTS
» Hazard ldentification

Table 2 Identification of Hazards and Risks
Activity/Process

No : Potential hazard Risk
Work
1. Shippery floor 1. Skpped
| Soaking soybeans [. Waste water remaining . Skin Disorders
from soaking 3. Falling on raw materials
3. Storage of raw matenals |  or tools
and tools is messy
|. Engine noise 1. Heanng loss
. Electrocution

, [Soybean gnnding [2. Electrical voltage
3. Exposedtoagnnding [3. Senous mjury

machine
1. Shippery floor 1. Slipped
y Polimggound . Exposwretobotwater . Blisters, Bums
soybeans 3. Exposure to botler drum [3. Bums
combustion flames N. Fire, death
H. 4. Botler drum explosion
filtering soybean |1, Electncal voltage l. Electrocution
¢ hurry 2. Lifting 13 not esgonomic [. Aches, muscle injuries
Coagulation with a [I. Exposure to chemucals |I. Skin imtation
: poagulating agent [0, Exposureto hotwater [0, Blisters, Bumns
3. Shippery Floor 3. Slipped
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1. Exposure to Heat

1. Blisters, Bums
2. Storage of raw matenials 2. Hit by boards and tools
&

ITofu Printing and tools 15 messy Respiratory and health
3. Workers smoke in the problems, fire
work area
Cutting Know 1. Cut by cutting tool | Minor injunes
1. Exposure to hot water 1. Blisters, Burns
Boiling tofu 2 L
2. Exposuse to combustion [2. Shortness of breath
§ foloring smoke 3. Bums

3. Exposure to Fire buming

1. Exposure to hot o1l 1. Blisters, Bums

2. Exposure to combustion [2. Shortness of breath
9 Ff}'mg smoke 3, Bums

3. Exposure to Fire burning
¥ Packaging 1. Incorrect working posture |1, Muscle wmyury

» Risk Assessment

After identifying the hazards, the possible hazards will
be assessed according to the likelihood and severity of each
hazard. The following is a table for risk assessment at the
XYZ tofu factory.

Table Risk Control 3

Woek Risk Assessment
No Activities/Process| Posensial hazard Risk
3
¢ . Mark Rk
N Seventy | Likelihood !
0
1. Flooc Shippery |1 Slipped
High
Y
- Wastewsler |y cyin Disordens 6
Remuineg 2 }
[Soaing saybeans \grinade Modesate
3. Stocage of raw [, Falling under 12
Pnatenials and tooksfaw matenials or
> : H
% Measy oals igh
12
engine motse |1, Heanng loss
High
. Electncal
Soybean grinding . Electrocution $ ‘
voltage
. Caught $
1. Serious inpary S
indiag Machine Moderate
10
Slippery floor |1 Slip
High
Boiling ground 12
+  Joybeans L. Exposare 10 hot 2. Blisters, Bums A '
ey High
3. Exposare 10
1. Buams
puning fire [ § 12
podler drums High
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H. Boiler doum Table 4 RISk Contl’ol
j. Fire, Death $ ]
explosion
Activity/ . 2 "
Voltage R Potential havard Rk Risk | Risk Lewvel Risk control
1. Electrocuted ’ IvO[Wark process
Edectocaty W ahue!
4. [Soybeun Shurry - besanimngg, wesiddual water from)
fibering [ Lifter itk not |2 Aches, musche
$ $ "
ecponamic hnjuries 1. Floor o High kg, providiag floor
1. Slip
Plippery wipers, addeg K3 sgni,
1, Exposase 10 2 ] g safiety ahocs
fnateriale . Skin irrason [Soaking L. Waster Leftover 2. Skin Disordens mhing haads. &
~ L &
KChemistry boybeans  [Sosking Waste fubbes ploves
3 Koagulation with 2
A h 18 of raw |} Falling oo e Jlmplement the 38 un
i g agent | hpom:ahm’ tocage g pevgr
2. Blisters, bums 2 5
wales High pnateriali and fmateriali oz sools | 12 High Py arranging raw matcnals
i poals is mot seatly und tools in their proper
. Stippesy floor [3. Slip 2 3 farranged fplace macatly.
¥ Hot Blisser. B § L. Voice 1 Heasing diweder Tem off g machine if not
1. Exposed 1. Blisser, Burms
Machine Nowe 12 | High jrcd. Added engine sound
Stocage of raw ning device, used
Jampe .
Inaterials and 2. Overwritien 12
6 Tol printing hools is messy boards and wols High
5 > b Electical |2 Electrocuted Tidy up the cablle
1 Worker's respiratory and S0y bean ! o clip
3 olage rangesnent with clips or
enake mthe  balih probleans, 16 o _.,,
wock arca e ‘ i cable wrap, camy out
AT T Wousd - periodic checks oa condition
7. [Vofu Cuming futting ool e bk
[Boiling wie 1. Exposae 10 hol 1. Exposad to L] T ofY dhe machine whea
1. Blissers, Bum >
8. polocing ot ) : = I Cirinding Machine|} Seriows injury perfoaming
D Exposed
Outofbeesty | | ,
huning snole
1. Floor 1 Slip “leanisg boding stagnast
!, Exposed to fire . S—— ater, providing floor
i, B i i | niga
hﬂhﬂa wipers, addig K3 signs,
g sakhy sheds
[} Exposare 1o 2 Blisters, Buams Jia woarpaack { Loug
LE 12| migh
i m , mlm‘ - { i o water KClothes ). ghoves and sefus
fuct aul High foilizg m
b Jpoand 1. Exposare o |3, Bums [Providing fire extinguishers,
0 oybeans 4 e dum 12| High Ising wearpack (Lang
q . Expose )
Frying Outofbreath | 2 ! pra— ),
fanoke bening High e ekoves and ey shou
M. Boiler drum  MoFire, Death aTying oul NaROring
e "
1. Exposed 1o Fire 12 explosion . water level in the dnen,
1
- B 4 { “w afiety valve, Perfonm noutiae
g
chocking wchodules oa U
pafars shas
1. Inoamet 13 | Exposse to |1 Blissers, Burns I disorders, health (Loag
ji, [Packaging . Muscle imjury | 4 i & [fofu 4
mu*‘ m e : pindog leat lothes )
! skoves and mfiy shee

IJISRT23DECO070 WWW.ijisrt.com 176


http://www.ijisrt.com/

Volume 8, Issue 12, December — 2023

[ Stocage of raw

natcrials aod

L Crasdied by

Apply SR program by srangeg

boards and ol 12 High raw materials and tools in their
ool 1s moe
scatly araaged Jroper place neatly
1. Workers Nothang is may smoke dursag the
3} Respiratocy = > :
enoke @ the Jssorders, health production process, provide a
16 | migh
ek arca iad Fure pocial smoking arca
Addition of K3 signs
1. Electrical I Electrocuted I'dy wp the cable arrangement
oltage with clips or cable wrap, caty
20
A Ispection
5. Soybean
coodically check the canditon
harry
of the cable
fikeang
reate wock procodures
[ The it is moe |2 Aches, musche
egarding safe aad comfortable
jeeponamic njunes
15 High wocking attmades at work as well
Jis additiooal tamspontation
fequiposcat
(Trolly)
cagulation | 1. Exposare 1o |3 Skin eritation [Wanh your hunds, replace the
6. jeitha f-hemmicals s m ermented ingrodicnts with
foagulaung vinegar and aced weaniog a
piocas Jsazong rebber haods
Jie wearpack (loag clothes),
i }.xpmluc LR, s
0| High  foboves and walety thoes
e waler
'lp.uu:.\:_;. \..u:il_';: walkes,
1. Shippery flooar 1. Slip
0| High  foroviding floce wipers, adding
LEFT
I ulcl:. i
lof Cumingl . Ciat by cutting ]l Munar injures Ll gloves
| Medense
ool
|. Exposge o || Blisters, Bums I wearpack (hoegg clothes ),
10| High
il water E,Lun and adsy idis
L Exposureto  JL0ut of breath lncremse your intake of miseral
Ill\||||.19_;, sal ’ Moderaie
i, g smake ey, and use i1 Face mank
poloring
3. Exposcd 1o |} Burss [Provade fire extimgaibir,
pramiing fire L wearpack (hoag clothes ),
© | Mok :
jekoves and selety ahess
1. Faposune ta]l. Blisters, Bums I wearpack (hoegg clothes),
§, [Frying
i il 12 | High jghoves and asfety ahess
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lncrease your (ntake of
L Exposure o |3 Ot of beeath pnineral water, and use
s ke " . ) mak
Providiag tiee
L Expoed 0 13 o extinguihien, usig
praic fic weapack (Jong
i g lothes )
pdoves and safety shoes
TFrovede specal
1. Iacorrect | Musche ingry Packagiag arca with
10, [Peckaging
wocking posture IS | High [ronomic chairs, &
hidds trasporution axdy
Trolly

» Risk Control
Risk control is the final stage of HIRARC, after
knowing the risk value for each activity at the XYZ tofu
factory, risk control is then carried out so that the risks that
occur can be minimized or eliminated. The following is the
risk control carried out at the XYZ tofu factory.

» Dangers Discovered
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Fig 1 XYZ Tofu Factory

The activity of lifting buckets or other heavy objects that
can cause soreness or muscle injury for workers.
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e Water or other materials often spill and cause slippery
floors, raising the risk of workers slipping and getting
injured.

. b LY
Fig 2 XYZ Tofu Factory

o Smoke from milling machines and filtering machines as
well as steam produced from boiling has the potential to
cause vision problems and respiratory problems.

==
Fig 3 XYZ Tofu Factory

e Placing buckets or other items that could potentially
cause workers to trip and get injured.

I~
Fig 4 XYZ Tofu Factory
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e Noise from milling machines which has the potential to
cause hearing problems can be minimized by placing the
machine as far away from workers as possible.

Fig 5 XYZ Tofu Factory

V. CONCLUSION

Based on the results of research conducted using the
HIRADC (Hazard Identification, Risk Assessment, and
Determining Control) method at the XYZ tofu factory, the
following conclusions can be drawn:

e The results of the hazard identification carried out
obtained 26 potential hazards  from 10
activities/activities, some activities have a high risk of
danger, namely in milling, boiling, and filtering activities
there is a danger of exposure to fire, boiler drum
explosion, electrocution, and fire. This job is a jobthat
has a high category because it can result in serious injury
or death to the victim.

o Based on the results of the risk assessment carried out by
the author, the risk assessment was classified into low,
medium, high, and very high-risk levels. There are 26
risks which are then classified based on risk assessment
and 3 risk categories are obtained, namely medium, high,
and very high, and obtained scores based on risk
assessment for risk levels with a moderate risk category
of 7 with apercentage of 27%, a high-risk category of 16
with a percentage of 62%, and a very high-risk category
of 3 with a percentage of 11%.

e Based on the results of the data processing and analysis
that has been carried out, the researchers carried out risk
control at the XYZ tofu factory to minimize the
occurrence of accidents or health problems for workers.
Risk control is carried out using a control hierarchy.
Where elimination is carried out by cleaning the work
area of puddles of water and scattered soybeans and
turning off noisy machines when they are no longer in
use, substitution is carried out by replacing all
equipment and cables in the production process that isno
longer suitable for use with better ones, and replacingthe
process of lifting materials or tools manually using a
transport tool (Trolly), technical control is carried out by
adding facilities such as creating a special non-smoking
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area, creating a special packaging area with ergonomic
chairs and providing engine sound dampening
equipment, the administration carried out in determining
the hours' clear breaks to maintain the health of
employees, providing K3 signs in the production area as
well as carrying out regular supervision and checking of
workers' conditions, room conditions, tools or machines,
and finally PPE (personal protective equipment) which
employees are required to use. PPE appropriate to the
work being performed.
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